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ABSTRACT 
In 2011, the U.S. Department of Energy’s Building Technology Office (DOE’s BTO), with help 
from the Better Buildings Alliance (BBA) members, developed a specification (RTU Challenge) 
for high performance rooftop air-conditioning units  with capacity ranges between 10 and 20 tons 
(DOE 2013).  Daikin’s Rebel was the first rooftop unit system recognized by DOE in May 2012 
as meeting the RTU Challenge specifications.  This report documents the development of part-
load performance curves and there use with the EnergyPlus simulation tool to estimate the 
potential savings from the use of Rebel units compared to other standard options. 

The conventional direct-expansion cooling model in EnergyPlus and its performance curve 
equations are not appropriate to use to capture the Rebel’s performance; therefore, performance 
curves suitable for the Rebel unit were developed.  The data for the performance curves were 
collected through a series of laboratory tests.   

A detailed EnergyPlus model was developed for a prototypical big-box retail store.  The model 
used the new performance curves along with detailed energy management control code to 
estimate the energy consumption of the prototypical big-box retail store in three locations 
(Houston, Log Angeles and Chicago).  The energy consumption by the big-box store was then 
compared to a store that used three different reference units.  The first reference unit (Reference 
1) represents existing rooftop units (RTUs) in the field, so it can be considered as the baseline to 
estimate potential energy savings from other RTU replacement options. The second reference 
unit (Reference 2) represents RTUs in the market that just meet the current (2013) Federal 
regulations for commercial equipment standards.  So, it can be used as the baseline to estimate 
the potential for energy savings from Rebel units in comparison with new RTUs that meet the 
minimum efficiency requirements.  The third reference unit (Reference 3) represents the latest 
ASHRAE 90.1-2010 requirements. For RTUs with cooling capacity greater than 11,000 Btu/h, 
ASHRAE 90.1-2010 (ASHRAE 2010) requires two-speed fan control or variable-speed fan 
control.  

The following conclusion can be drawn about the comparison of energy cost for Rebel unit with 
the three reference units: 

• Using Reference 1 as the baseline, Rebel units lead to about 45% lower heating, 
ventilation and air conditioning (HVAC) energy cost in Houston and Los Angeles, and 
33% lower cost in Chicago. The percentage savings of electricity cost averages around 
50% for all three locations. 

• Using Reference 2 as the baseline, Rebel units lead to about 37% lower HVAC energy 
cost in Houston, 40% lower cost in Los Angeles, and 29% lower cost in Chicago. The 
percentage savings of electricity cost is 40%, 42%, and 50%, respectively in the above 
three locations. 

• Using Reference 3 as the baseline, Rebel units lead to about 27% lower HVAC energy 
cost in Houston, 18% lower cost in Los Angeles, and 15% lower cost in Chicago. The 
percentage savings of electricity cost is 30%, 19%, and 28%, respectively in the above 
three locations. 
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Based on the simulation results, the Rebel RTU Challenge unit, if widely adopted, could lead to 
significant energy, cost and emission reductions.  Because the cost of these units was not 
available and because the costs would be specific to a given installation, no attempt was made to 
estimate the potential payback periods associated with any of the three reference scenarios.  
However, if the incremental cost for any of the three reference cases is known, one can easily 
estimate a simple payback period. 
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1 INTRODUCTION 
In 2011, the U.S. Department of Energy’s Building Technology Office (DOE’s BTO), with help 
from the Better Buildings Alliance (BBA) members, developed a specification for high 
performance rooftop air-conditioning units (also known as the RTU Challenge) with capacity 
ranges between 10 and 20 tons (DOE 2013). The goal of the RTU Challenge was to spur the 
market introduction of cost-effective, high-performance commercial rooftop unit air 
conditioners.  Five manufacturers—Daikin, Carrier, Lennox, 7AC Technologies, and Rheem—
originally showed interest in developing products that meet the RTU Challenge requirements.  
Daikin’s Rebel was the first rooftop unit system recognized by DOE in May 2012 as meeting the 
RTU Challenge specifications.  

Funded by the DOE BTO, Pacific Northwest National Laboratory (PNNL) coordinated the 
laboratory test of a 10-ton Rebel air-conditioning unit with gas heat.  The testing was done at 
Intertek labs (Cortland, NY) in July, 2012.  Based on the lab test data, PNNL developed 
performance curves to characterize the 10-ton Rebel unit’s cooling performance. Then, these 
curves were used in EnergyPlus simulation programs to model the Rebel unit’s performance. 
This document reports 1) development of performance curves for the Rebel unit; and 2) the 
simulated energy and cost savings for a prototypical “big-box” building at three locations 
(Houston, Los Angeles, and Chicago) using the Rebel unit compared to the same building that 
uses conventional RTUs. 

The development of the Rebel performance curves are discussed in the Section 2, followed by 
the description of the prototypical building characteristics in Section 3.  The energy management 
system used to model the complex controls of the Rebel unit in EnergyPlus are discussed in 
Section 4.  The simulation results are provided in Section 5.  The report concludes with a 
discussion in Section 6 and list of references in Section 7.
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2 PERFORMANCE CURVE DEVELOPMENT FOR DAIKIN REBEL 
The Daikin Rebel packaged rooftop system was the first unit to meet DOE’s RTU Challenge 
specification.  The 10-ton air-conditioner with gas furnace has two compressors with one 
variable-speed inverter compressor, composite condenser fan(s), variable-speed ECM (electronic 
commuted motor) fan motors, modulating hot gas reheat, MicroTech® III controls that can be 
integrated with optional BACnet or LonMark building automation systems, electronic expansion 
valves (Figure 1).  Unlike the conventional units, Rebel modulates the supply fan in response to 
the zone conditions and modulates the compressor speed to maintain discharge air temperatures. 

 

 
Figure 1: Daikin Rebel Unit (Source: Daikin).  Reprinted with permission from Daikin 

A 10-ton Rebel packaged RTU (DPS-010) from Daikin was tested at Intertek labs. More detailed 
technical specifications about the Rebel unit can be found from the manufacturer’s website1 
(Daikin 2013). Table A - 1, Table A - 2 and Table A - 3 in the Appendix provides information on 
all tests conducted in the lab.  

• The tests in Table A - 1 are the standard rating tests for cooling according to the 
ANSI/AHRI Standard 340/360 (AHRI 2007). The integrated energy efficiency ratio 
(IEER) calculated from tests A1-A4 can be used to verify the unit’s compliance with 
RTU Challenge requirements (IEER ≥ 18.0). Test A-1 establishes a reference for the 

                                                            
1 http://www.daikinapplied.com/rooftop-rebel.php 

http://www.daikinapplied.com/rooftop-rebel.php
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full-load cooling capacity and the full-load energy efficiency to characterize the unit’s 
part-load performance.  

• The tests reported in Table A - 2 are used to correlate the unit’s delivered cooling and 
energy efficiency as a function of temperature. This group of tests cover four outdoor 
dry-bulb temperatures (65°F, 80°F, 90°F, and 110°F); two indoor dry-bulb temperatures 
(70°F and 80°F); three indoor wet-bulb temperatures (61°F, 63°F, and 67°F); and two 
discharge-air temperatures (50°F and 65°F).  The indoor dry-bulb and wet-bulb 
temperatures refer to the air entering the cooling coil. All tests listed in Table A-2 are 
conducted at the rated supply air flow rate.   

• The tests described in Table A - 3 are used to correlate the unit’s delivered cooling and 
energy efficiency as a function of supply air flow rate. Three flow fractions, namely, 
25%, 50% and 75% of rated flow, are used in the test (100% rated air flow rate is already 
covered in the tests in Table A - 2). These three flow fractions are combined with three 
outdoor dry-bulb temperatures (65°F, 90°F, and 110°F) and two indoor wet-bulb 
temperatures (61°F and 67°F), leading to a total of 18 steady-state tests.  For these 18 
tests, the discharge-air temperature and the indoor dry-bulb temperature are fixed at 55°F 
and 80°F, respectively.   

The following key variables were measured at a 1-minute frequency for tests: coil inlet air dry-
bulb and wet-bulb temperatures, coil outlet air dry-bulb and wet-bulb temperatures, outdoor air 
dry-bulb temperature, supply air flow rate, supply air static pressure, compressor suction and 
discharge pressures, compressor suction and discharge temperatures, refrigerant flow rate, indoor 
fan power, compressor power, control power and RTU total power.  The data also includes 
computed variables: total cooling capacity and the sensible cooling capacity for each minute.  
The measured values of each variable are averaged across each test period. The average values 
are then used in development of the performance curves.  

Conventional packaged RTUs serving single zones normally 1) have a constant supply air flow; 
2) cycle the compressor ON and OFF to meet the space thermal loads; and 3) do not maintain the 
discharge air set point temperature.  However, the Rebel unit modulates the fan speed in 
response to the space thermal loads.  In addition, the compressor modulates its speed to control 
the discharge air temperature. Thus, the conventional direct-expansion cooling model in 
EnergyPlus and its performance curve equations are not appropriate for capturing the Rebel’s 
performance for the following reasons2: 

• The compressor modulates its speed to control the discharge-air temperature; the 
compressor may not run at its total maximum capacity in most operation times. 
Therefore, we need to develop the performance curves to correlate the equipment 
delivered cooling capacity, instead of the total maximum cooling capacity, to 
temperatures and flow fractions. 

                                                            
2 A variable-speed cooling coil model was added to EnergyPlus version 7.2 released in October, 2012. This model 
uses up to 10 discrete speed levels to emulate variable-speed compressors. Each speed needs a set of performance 
curves. Because Rebel’s lab test was performed in May 2012, the test design, curve development and simulation of 
Rebel units were not targeted to use the variable-speed cooling coil model available after version 7.2. 
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• The discharge-air temperature is a controllable parameter and it affects the unit’s 
delivered cooling and possibly efficiency.  It is necessary to include the discharge-air 
temperature in the performance curves. 

 

Several combinations of regression forms were used to identify the best form of the equation 
based on the coefficient of determination (𝑅2), the mean squared error (MSE), and the 
significance of each independent variable from the t-test results.  The final performance curves 
resulting from the regression efforts are described below. For each curve, the equation form is 
given first. Then, the regression coefficients for that form are provided in a table. A scatter chart 
comparing the model-predicted value to the actual is shown. 

2.1 DELIVERED COOLING MODIFIER CURVE AS A FUNCTION OF TEMPERATURE 
As Equation 1 shows, this curve has three independent variables: wet-bulb temperature of the air 
entering the cooling coil (𝑇𝑤𝑏,𝑖), dry-bulb temperature of the air entering the cooling coil (𝑇𝑑𝑏,𝑖), 
and discharge-air dry-bulb temperature (𝑇𝑑𝑏,𝑜). The output of this curve indicates the ratio of the 
total delivered cooling at the specific operating conditions (𝑇𝑤𝑏,𝑖, 𝑇𝑑𝑏,𝑖, 𝑇𝑑𝑏,𝑜, and 𝑓𝑓 = 1 full 
flow) and the total maximum cooling capacity at the rated conditions (𝑇𝑤𝑏,𝑖 = 67°𝐹, 𝑇𝑑𝑏,𝑖 =
80°𝐹, 𝑇𝑐,𝑖 = 95°𝐹, and 𝑓𝑓 = 1).  

 

TotCapTempModFac = C0 + C1�Twb,i�
2 + C2�Tdb,i�

2 + C3�Tdb,o�
2
 

                                                    + C4�Twb,i��Tdb,i� + C5�Twb,i��Tdb,o� + C6(Tdb,i)(Tdb,o)  (1) 

 

Table 1 shows the regression coefficients of Equation 1, based on the experimental data from 
tests B1-B45 in Table A - 2. The regression equation fits the experimental data very well, with 
𝑅2 close to 1 (Figure 2).  

Table 1: Regression coefficients for the delivered cooling modifier curve as a function of temperature 

Coefficient Value 
C0 0.31711905 
C1 0.02042291 
C2 0.00190283 
C3 0.00328537 
C4 -0.0107672 
C5 -0.0237556 
C6 0.00845473 
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Figure 2: Comparison of predicted and measured capacity modifiers as a function of temperatures 

2.2 ENERGY INPUT RATIO (EIR) MODIFIER CURVE AS A FUNCTION OF TEMPERATURE  
EIR is the inverse of the coefficient of performance (COP). Equation 2 shows the EIR modifier 
curve as a function of temperature. This curve has four independent variables: wet-bulb 
temperature of the air entering the cooling coil (𝑇𝑤𝑏,𝑖), dry-bulb temperature of the air entering 
the cooling coil (𝑇𝑑𝑏,𝑖), dry-bulb temperature of the air entering the air-cooled condenser coil 
(𝑇𝑐,𝑖), and discharge air dry-bulb temperature (𝑇𝑑𝑏,𝑜). The output of this curve indicates the ratio 
of the EIR at specific operating conditions (𝑇𝑤𝑏,𝑖, 𝑇𝑑𝑏,𝑖, 𝑇𝑑𝑏,𝑜, 𝑇𝑐,𝑖, and 𝑓𝑓 = 1 full flow) and the 
EIR at rated conditions (𝑇𝑤𝑏,𝑖 = 67°𝐹, 𝑇𝑑𝑏,𝑖 = 80°𝐹, 𝑇𝑐,𝑖 = 95°𝐹, and 𝑓𝑓 = 1).  

 

EIRTempModFac = C0 + C1�Tdb,o� +  C2�Twb,i�
2 + C3�Tdb,i�

2 + C4�Tdb,o�
2 + C5�Tc,i�

2 +
  C6�Twb,i��Tdb,i� + C7�Twb,i��Tc,i� + C8�Tdb,i��Tdb,o� +  C9�Tdb,i��Tc,i� + C10�Tdb,o��Tc,i�   (2) 

 

Table 2 shows the regression coefficients of Equation 2, based on the experimental data from 
tests B1-B45 in Table A - 2. The regression equation fits the experimental data very well, with 
𝑅2 = 0.96 (Figure 3).  
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Table 2: Regression coefficients for the EIR modifier curves a function of temperatures 

Coefficient Value 
C0 -0.5966663 
C1 0.24754897 
C2 -0.0088454 
C3 -0.0036095 
C4 -0.0085282 
C5 0.00072631 
C6 0.01271645 
C7 -0.0018991 
C8 -0.0024883 
C9 -0.0008663 
C10 0.00250916 

 
 

 
Figure 3: Comparison of predicted and measured EIR modifiers as a function of temperatures 

2.3 DELIVERED COOLING MODIFIER CURVE AS A FUNCTION OF FLOW FRACTION 
As Equation 3 shows, a cubic curve is used to indicate how the delivered cooling varies with the 
air flow fraction (𝑓𝑓). The output of this curve indicates the ratio of the total delivered cooling at 
the specific air flow fraction and the total cooling capacity at the rated air flow rate (𝑓𝑓 = 1).  
 

TotCapFlowModFac =  C0 + C1(ff) +  C2(ff)2 + C3(ff)3     (3) 
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Table 3 shows the regression coefficients of Equation 3, based on the experimental data from 
tests C1-C18 in Table A-3. The regression equation fits the experimental data very well, with 𝑅2 
close to 1 (Figure 4).  

Table 3: Regression coefficient for the delivered cooling modifier curve as a function of flow fraction 

Coefficient Value 
C0 -0.036240442 
C1 1.275963118 
C2 -0.288191485 
C3 0.048967033 

 
 

 
Figure 4: Comparison of predicted and measured capacity modifiers as a function of flow fraction 

2.4 ENERGY INPUT RATIO (EIR) MODIFIER CURVE AS A FUNCTION OF FLOW FRACTION 
A cubic curve is also used to indicate how the EIR varies with the air flow fraction (𝑓𝑓). The 
output of this curve indicates the ratio of the EIR at a specific air flow fraction and the EIR at the 
rated air flow rate (𝑓𝑓 = 1).  
 

EIRFlowModFac =  C0 + C1(ff) + C2(ff)2  +  C3(ff)3     (4) 
 

Initially, all data from tests C1-C18 are used to generate the regression coefficients.  However, it 
was found that several tests (C1, C10, C11 and C16) caused large deviations between the model 
predictions and the experimental data.  It is not clear what factors triggered the large deviations 
for those tests.  As a result of the variation, those four points were treated as outliers and 
removed from the regression analysis.  Table 4 shows the regression coefficients of Equation 4, 
after removing the above four outliers from tests C1-C18 in Table A-3. The regression equation 
fits the experimental data with 𝑅2 = 0.78 (Figure 5).  
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Table 4: Regression coefficient for the EIR modifier curve as a function of flow fraction 

Coefficient Value 
C0 -0.120651751 
C1 9.026346984 
C2 -15.86922715 
C3 7.966206349 

 
 

 
Figure 5: Comparison of predicted and measured EIR modifiers as a function of flow fraction 

The following items need to be noted when using the regressed curves: 

• The temperature unit is in Celsius instead of Fahrenheit. The Celsius unit is selected 
because a major motivation of this work is to generate performance curves for 
EnergyPlus, which uses SI units as default. 

• The curves are generated from the test data with limited coverage of the independent 
variables. Therefore, the following boundary values are suggested: 12.8°𝐶 ≤ 𝑇𝑤𝑏,𝑖 ≤
23.9°𝐶, 18.3°𝐶 ≤ 𝑇𝑑𝑏,𝑖 ≤ 29.4°𝐶, 10°𝐶 ≤ 𝑇𝑑𝑏,𝑜 ≤ 18.3°𝐶, 21.1°𝐶 ≤ 𝑇𝑐,𝑖 ≤ 46.1°𝐶, and 
0.3 ≤ 𝑓𝑓 ≤ 1. 

• The curves are generated from the test data based on a 10-ton Rebel packaged RTU 
(DPS-010). Although the curves were generated using data from one model, they can be 
reasonably expected to work for other Rebel models with two compressors as long as the 
control logic is the same.  

• The part-load fraction correlation as a function of part-load ratio available in EnergyPlus 
models for packaged RTUs is not used in this work. This is simply because the use of 
variable-speed compressors reduces the impact of compressor cycles on efficiency losses. 
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3 BUILDING SIMULATION MODELS 
Figure 6 shows the axonometric view of the big-box retail store modeled in this work. This 
building model is based on the stand-alone retail building prototype used to support ASHRAE 
Standard 90.1 development (Thornton et al. 2011). However, the footprint area was tripled to 
better represent big-box stores, which are deemed as a major market for RTU Challenge units. 
Thus, the modeled big-box store has a total floor area of 75,000 ft2. Based on the space usage, 
the store is divided into five areas: front entry (0.2%), storage space (9.6%), core retail (82.4%), 
front retail (3.9%), and cashier area (3.9%), where the number in parenthesis indicates the 
percentage of that space area.  

 

Figure 6: Axonometric view of the big-box retail store 

The building model has the following opaque envelope construction elements: concrete block 
exterior walls, a flat roof with insulation entirely above a metal deck, and a slab-on-grade 
concrete floor with carpets. All exterior opaque assembly construction is configured according to 
Appendix A in ASHRAE Standard 90.1-2004 (ASHRAE 2004). The window construction is 
modeled in EnergyPlus based on the specified overall heat transfer coefficient and solar heat gain 
coefficient.  ASHRAE Standard 90.1-2004 is followed to establish the requirements on building 
envelope thermal performance. The report (Thornton et al. 2011) can be referred to for more 
details on envelope construction and internal load profiles. 

In the EnergyPlus building model, each of the five spaces is regarded as one thermal zone. 
Except for the front entry served by a unit heater, the other thermal zones are each equipped with 
a packaged unit with mechanical cooling and gas furnace heating. The packaged equipment 
efficiency and control strategies are discussed next. 

3.1 SELECTION OF THE PACKAGED EQUIPMENT 
In general, RTU Challenge-compliant units such as Rebel are considered by building 
owners/designers as an option for either new construction or existing building retrofits. Other 
options include RTUs that just meet the Federal minimum standard or other local code 
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requirements, such as ASHRAE Standard 90.1, or high-end RTUs that are usually available from 
most manufacturers’ product lines. Three “references” are defined here to make the performance 
comparison more useful. 

3.2 REFERENCE 1 
Reference 1 represents existing RTUs in the field, so it can be used as the baseline to estimate 
the potential of energy savings from a full upgrade to the Rebel from existing equipment.  

The AHRI-rated (American Heating and Refrigeration Institute) efficiency of the baseline or 
Reference 1 equipment performance is based on ASHRAE Standard 90.1-2004 requirement.  
ASHRAE 90.1-2004 specifies that for a 10-ton packaged air conditioner with gas heat, the rated 
energy efficiency ratio (EER) should be at least 9.9. This EER includes the supply-fan power. 
However, EnergyPlus models the supply fan and packaged cooling separately. Therefore, it is 
necessary to obtain the cooling performance excluding the supply-fan power. Deru et al. (2011) 
used the following equation to derive packaged equipment’s coefficient of performance (COP) 
suitable for EnergyPlus modeling from the AHRI-rated EER: 

COP = ( EER
3.413

+ R)/(1 − R)         (5) 

where R is the ratio of supply-fan power to total equipment power at the rated condition. Deru et 
al. (2011) used an R value of 0.12, which is a reasonable value that represents a broad class of 
products. Based on the laboratory test data from several products, PNNL found that using the 
above equation with R equal to 0.12 overestimates the COP by between 5% and 10%. Therefore, 
for the current work, the COP estimated from Equation 1 was adjusted.   

Furthermore, the existing unit’s actual performance in the field degrades with time. Therefore, it 
is important to apply a degradation factor to consider the actual field performance for existing 
RTUs. The degree of performance degradation varies with many factors such as the number of 
years operated in the field, number of hours of operations, weather conditions, and the level of 
maintenance. An arbitrary, 10% performance degradation factor was used for this work. Thus, in 
the EnergyPlus model, the unit’s COP (excluding supply-fan energy consumption) is calculated 
as: 

𝐶𝑂𝑃 = �
9.9
3.413+0.12
1−0.12
1.05

� ∗ 0.90 = 2.94        (6) 

In the above equation, the number 1.05 represents the adjustment factor to correct the COP 
overestimation; the number 0.90 represents the adjustment factor to account for the performance 
degradation in the field. 

To estimate the annual energy consumption of the prototypical building, the RTU’s part-load 
performance is also needed.  However, because of the lack of availability of part-load 
performance data of existing RTUs in the field, a commercial RTU’s performance data at 
different operating conditions were used to develop the performance curves. Because the 
performance curves are normalized, using the manufacturer’s data to develop the curves is 
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reasonable.  The data used to develop the curves for Reference 1 equipment were provided by a 
manufacturer, and they represent an equipment from the low-end of their product line. These 
curves take the standard equation forms as used in EnergyPlus.  The temperature curves are 
presented below in Equations 7 and 8, while the flow fraction curves take the same form as those 
in Equations 3 and 4. Table 5 lists the curve coefficients used by the Reference 1 model. 

Total cooling capacity modifier curve as a function of temperature: 

TotCapTempModFac = C0 + C1 (Twb,i) + C2�Twb,i�
2 + C3 �Tc,i� + C4�Tc,i�

2 + C5�Twb,i��Tc,i�  

            (7) 

Energy input ratio (EIR) modifier curve as a function of temperatures: 

EIRTempModFac = C0 + C1 (Twb,i) + C2�Twb,i�
2 + C3 �Tc,i� +  C4�Tc,i�

2 + C5�Twb,i��Tc,i�  

            (8) 
Table 5: Curve coefficients for the single-stage direct expansion cooling coil in Reference 1 equipment 

Coefficient TotCapTempModFac ETRTempModFac TotCapFlowModFac ETRFlowModFac 

C0 0.7503 0.4152 1.0 1.0 
C1 0.0161 0.0093 0.0 0.0 
C2 0.0008 0.0002 0.0 0.0 
C3 -0.0036 0.0150 0.0 0.0 
C4 -0.0002 0.0008 — — 
C5 0.0000 -0.0018 — — 

 

In addition to the rated performance, RTUs compatible with Reference 1 have the following 
features: 

• Constant-speed supply fan. When the RTU operates, its supply fan always runs at full 
speed (100%) regardless of the operational modes (e.g., heating, cooling and ventilation). 

• Single-stage cooling.  The direct expansion (DX) cooling has one constant-speed 
compressor cycling on and off to meet the space cooling loads.  

• Gas furnace.  The gas furnace cycles on and off to meet the space heating loads. 

• Integrated air-side economizer. The economizer control is modeled as differential dry-
bulb temperature even though other control types such as fixed dry-bulb or enthalpy may 
be more common in the field or more suitable for some locations. Because economizer 
control is not Rebel’s unique feature distinguishable from conventional RTUs, the same 
economizer control type is used for all three references and the Rebel unit.   

• No demand-controlled ventilation (DCV). DCV is not Rebel’s unique feature 
distinguishable from conventional RTUs. Therefore, DCV is not modeled for all three 
references and the Rebel unit to make reasonable comparisons. 
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3.3 REFERENCE 2 
Reference 2 represents RTUs in the market that just meet the current (2013) Federal regulations 
for commercial equipment standards.  So, it can be used as the baseline to estimate the potential 
of energy savings from Rebel units in comparison with new RTUs that meet the minimum 
efficiency requirements. Except for the rated full-load efficiency, RTUs compatible with 
Reference 2 are the same as Reference 1 and they have the following features: 

• Current Federal minimum standard requires that a 10-ton packaged air conditioner with 
gas heat have a minimum EER of 11 at rated conditions. Based on Equation 1 and using 
the overestimation factor of 1.05, the unit’s COP excluding the supply-fan energy 
consumption is calculated at 3.62.  

• The same performance curves developed for Reference 1 are used to model the unit’s 
part-load performance. 

• The unit has a constant-speed supply fan, as defined for Reference 1. 

• The unit has single-stage DX cooling and cycles on and off to meet space cooling loads, 
as defined for Reference 1.  

• The gas furnace cycles on and off to meet space heating loads, as defined for Reference 
1. 

• Integrated air-side economizer is used, as defined for Reference 1.   

• No DCV is used, as explained for Reference 1. 

3.4 REFERENCE 3 
Reference 3 represents the latest ASHRAE 90.1-2010 requirements. For RTUs with cooling 
capacity greater than 11,000 Btu/h, ASHRAE 90.1-2010 (ASHRAE 2010) requires two-speed 
fan control or variable-speed fan control. RTUs compatible with Reference 3 have the following 
features: 

• ASHRAE requires that a 10-ton packaged air conditioner with or without gas heat has a 
minimum EER of 11 at rated conditions, the same as the Federal minimum standard. 
Based on Equation 1 and using an overestimation factor of 1.05, the unit’s COP 
excluding the supply-fan consumption is 3.62. This COP is the efficiency at the rated 
conditions. A unit with fan-speed control normally has cooling capacity control to avoid 
coil freezing. Reference 3 models two-stage cooling, so separate sets of performance data 
for the two stages are needed. Because ASHRAE 90.1-2010 does not specify the 1st stage 
cooling efficiency, the rated COP is derived by referring to the efficiency ratio between 
two stages for a commercial RTU. Based on the same product used for Reference 1, the 
2nd (or full) stage cooling is about 24% higher efficiency than the 1st stage cooling. 
Therefore, in this work, the modeled COP for 1st stage cooling is 3.62/1.24 = 2.92. 

• The curves developed for Reference 1 are used to model the unit’s 2nd stage part-load 
performance. A new set of curves are developed for the 1st stage cooling based on the 
same product as used for Reference 1, but only the 1st stage cooling performance data are 
used. Table 6 lists the curve coefficients for the 1st stage cooling. 
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• Two-speed fan control is used. The supply fan has two speeds with the low speed at two 
thirds of the full speed. The low fan speed is used for ventilation and 1st stage DX 
cooling.   

• Two-stage DX-cooling with equally sized constant speed compressors is used. The 
switch from low stage to high stage can be based either the space temperature deviation 
from the cooling set point or time lag for not reaching the cooling set point. Time lag is 
modeled in this work as explained later with the control sequence. 

• Gas furnace cycles on and off, as defined for Reference 1.  

• Integrated air-side economizer is used, as defined for Reference 1.   

• No DCV is used, as explained for Reference 1. 
Table 6: Curve coefficients for the 1st stage DX cooling coil in Reference 3 model 

Coefficient TotCapTempMod
Fac 

ETRTempMod
Fac 

TotCapFlowMod
Fac 

ETRFlowMod
Fac 

C0 0.8499 0.6649 1.0 1.0 
C1 0.0176 -0.0263 0.0 0.0 
C2 0.0010 0.0019 0.0 0.0 
C3 -0.0088 0.0204 0.0 0.0 
C4 -0.0002 0.0011 — — 
C5 0.0000 -0.0028 — — 

3.5 RTU CHALLENGE UNIT: DAIKIN REBEL  
In comparison with the above three reference units, a Rebel unit has the following features: 

• A 10-ton Rebel unit has the rated cooling capacity of 123,000 Btu/h and the rated EER of 
12.6. Based on the laboratory test data, the supply-fan power is approximately 1,000 W at 
rated conditions. Based on the above information, the rated COP excluding the supply-
fan power is calculated to be 4.11.  

• Customized performance curves developed from our previous work are used (described 
previously in the report - Performance Curve Development).  

• Fan speed varies based on the space temperature using a proportional-integral (PI) control 
loop (Daikin 2013). Because of the use of ECM and airfoil fans, the simulation model for 
Rebel units uses a higher fan total efficiency (63% vs. 57%) than the conventional units 
in the three reference models.   

• When DX cooling is needed, the variable-speed compressor modulates to maintain the 
discharge-air temperature set point (at a value chosen by the owner).  For this analysis, a 
55°F discharge-air set point was used. 

• When heating is needed, the gas furnace modulates its burner capacity to maintain the 
discharge-air temperature set point at 85°F.  For the Rebel unit with a gas furnace, the 
discharge-air temperature can be reset as high as 140°F.  However, for this analysis the 
temperature was held constant at 85°F. 
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• Integrated air-side economizer is used, as defined for Reference 1.   

• No DCV is used, as explained for Reference 1. 
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4 ENERGY MANAGEMENT SYSTEM (EMS) IMPLEMENTATION 
The traditional controls built into EnergyPlus are not capable of modeling many control options 
required to simulate the Rebel unit, for example, control of supply-fan speed based on the 
deviation of the space temperature compared to the space set point. To model the sequence of 
operation of the Rebel unit requires specialized control. The EMS feature in EnergyPlus is used 
to customize the sequence of operations.  The EMS provides a variety of sensors and actuators 
much like an actual building automation system.  The sequence of operations embedded in the 
EnergyPlus input files is used to override the traditional EnergyPlus control and to add the 
desired control functionality into the simulation.  

4.1 DESCRIPTION OF RTU’S OPERATIONAL MODE 
Depending on the space temperatureT , the RTU has four basic operation modes: idle, 
ventilation, heating, and cooling. 

Idle mode. The RTU is in the idle mode if 1) the space temperature lies between the heating and 
cooling set points, and 2) the space is unoccupied. In the idle mode, the fan, the heating and the 
cooling are all off.  Note that the heating and cooling set points during occupied and unoccupied 
modes may be different. 

Ventilation mode. The RTU operates in the ventilation mode if 1) the space temperature lies 
between the heating and cooling set points, and 2) the space is occupied.   

Heating mode. The RTU operates in the heating mode if the space temperature is less than the 
heating set point. Once heating is initiated, it continues until the space temperature rises above 
the heating set point plus a differential (e.g., 1.8°F).  

Cooling mode. The RTU operates in the cooling mode if the space temperature is greater than the 
cooling set point. Depending on the economizer and mechanical cooling stage control status, the 
RTU may work in two different sub-modes:  economizing or mechanical cooling. 

• Economizing (outdoor air cooling) mode.  Right after the cooling mode is initiated, the 
system controller determines whether the outdoor air (OA) is suitable for free cooling. If 
the outdoor air is favorable for cooling, the economizing mode is used.  This mode 
continues as long as the space temperature lies between the cooling set point and the 
cooling set point minus the differential. Otherwise, if the space temperature decreases 
below the cooling set point minus the differential, the economizer mode ends and the 
outdoor-air damper returns to the ventilation-only position. The controller initiates 
mechanical cooling if the following conditions are met: 1) the space temperature is above 
the cooling set point; 2) the time in economizing mode exceeds the inter-stage delay time 
limit (e.g., 5 minutes); and 3) the discharge-air temperature is greater than the threshold 
(e.g., 58°F).   

• Mechanical cooling mode. For single-stage cooling, the rooftop unit runs at its full 
cooling capacity until the space temperature is cooled to the cooling set point minus the 
differential. For two-stage cooling, the unit runs stage 1 cooling first. Stage 1 cooling 
continues as long as the space temperature lies between the cooling set point and the 
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cooling set point minus the differential. Otherwise, the mechanical cooling ends when the 
space temperature decreases below the cooling set point minus the differential. The 2nd 
stage mechanical cooling is initiated if the following conditions are met: 1) the space 
temperature is above the cooling set point; 2) the time in stage 1 cooling mode exceeds 
the inter-stage delay time limit (e.g., 5 minutes); and 3) the discharge-air temperature is 
greater than the threshold (e.g., 58°F).  Once initiated, the 2nd stage cooling continues 
until the space temperature decreases below the cooling set point minus the differential. 

4.2 DEFINITION OF RTU’S OPERATION IN DIFFERENT MODES 
In the ventilation mode, both heating and cooling are off. The OA damper is at its minimum 
position to provide the design ventilation. The supply fan runs at 100% for the Reference 1 unit, 
at 67% for the Reference 2 unit, and 40% for the Rebel model. 

In the heating mode, heating is on and cooling is off. The OA damper is at its minimum position 
to provide the design ventilation. The gas furnace runs at its maximum capacity for both 
reference models while it modulates the burner output to maintain the discharge-air temperature 
at 85°F. The supply fan runs at 100% for all three reference units, while it modulates based on 
the space temperature using a proportional-integral (PI) control loop for the Rebel model. The 
control parameters include Gain, Period (ST), and Project Ahead Time (PAT). In the example 
file, these control parameters are set as follows: 

• Gain =  1.5,  

• ST = 60 seconds, and 

• PAT =  120 seconds.  

The PI loop is implemented in the following manner: 

• The space temperature is trended. The space temperature at the previous time step and at 
two time steps prior is denoted as T1 and T2, respectively. The projected space 
temperature at the current time step is calculated as: 

Tprj = T1 + T1−T2
ST

∗ (ST + PAT)        (9) 

• Then, the change of fan speed (i.e., the supply-air flow rate in the simulation model) at 
the current time step is given as: 

∆Speed = Gain ∗ [(THSP + δ) − Tprj]      (10) 

where THSP is the heating set point and δ is the temperature differential. 

• The calculated fan speed change needs to be checked to make sure it is no more than the 
maximum allowed change. In addition, the final adjusted fan speed needs to be checked 
to make sure it lies between the minimum and maximum fan speed for heating. 

In the economizing (OA cooling) mode, both heating and mechanical cooling are off. The OA 
damper is modulated to maintain the discharge-air temperature at the economizer discharge-air 
set point (e.g., 58°F). The supply fan runs at 100% for both reference models. For the Rebel 
model, the fan speed modulates based on the space temperature using a similar PI loop as used 
for heating. 
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In the mechanical cooling mode, the compressor is on for cooling and off during heating. The 
OA damper is fully open if the OA condition is favorable for cooling; otherwise, the OA damper 
is at the minimum position required to maintain ventilation. For the Reference 1 unit, the supply 
fan runs at 100%. For the Reference 2 unit, the supply fan runs at 67% and 100%, respectively 
for the 1st and 2nd stage cooling. For the Rebel unit, the fan speed modulates based on the space 
temperature using a similar PI loop as used for heating.  

Appendix B of this report has an example file illustrating the use of EMS for Rebel control. The 
procedure to apply the EMS code developed for this work to a specific model is also provided in 
Appendix B. 
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5 ENERGYPLUS SIMULATION RESULTS 
The EnergyPlus simulation models were run for three locations: Houston, Los Angeles, and 
Chicago. Both HVAC energy savings and cost savings are presented in this section. 

5.1 ENERGY SAVINGS 
Table 7 shows the energy end uses including cooling energy (kWh), fan energy (kWh), heating 
energy (Therm), total RTU electricity (kWh), and total RTU energy (MMBtu). Figure 7 shows 
the RTU electricity savings is determined for the three locations from using the Rebel units in 
comparison with the three reference units for the whole building. Figure 8 shows the total RTU 
energy savings (including both electricity savings and natural gas penalties). Both figures have 
two parts: the top part shows the percentage of savings and the bottom part shows the absolute 
savings.  

Table 7: Simulated annual HVAC energy end uses for the modeled retail building 

Location RTU Type Cooling 
(kWh) Fan (kWh) Heating 

(Therm) 

Total RTU 
Electricity 
(kWh) 

Total RTU 
Energy 
(MMBtu) 

Houston 

Reference 1 317,747 152,733 3,197 470,481 1,925 
Reference 2 258,378 152,733 3,197 411,111 1,722 
Reference 3 265,494 84,325 3,741 349,819 1,568 

Rebel 202,764 43,136 3,733 245,900 1,212 

Los 
Angeles 

Reference 1 99,511 131,683 1,342 231,194 923 
Reference 2 80,917 131,683 1,342 212,600 860 
Reference 3 79,242 72,933 1,718 152,175 691 

Rebel 74,006 48,586 1,709 122,592 589 

Chicago 

Reference 1 116,156 147,956 11,763 264,111 2,077 
Reference 2 94,453 147,956 11,763 242,408 2,003 
Reference 3 94,128 75,297 13,263 169,425 1,904 

Rebel 79,244 42,778 13,405 122,022 1,757 
 

Table 7, Figure 7 and Figure 8 lead to the following conclusions: 

• Using Reference 1 as the baseline, Rebel units consume 37% less HVAC energy 
(including electricity for fan and cooling and natural gas for heating) in Houston, 36% in 
Los Angeles, and 15% in Chicago. Rebel units save about 50% RTU electricity 
consumption in all three locations. The electricity savings come from the higher cooling 
efficiency of Rebel units and the use of an energy-efficient supply fan with variable-
speed control. Table 7 shows that Rebel’s variable-speed supply fan contributes to a 
significant amount of HVAC energy savings. The fan energy savings are only slightly 
less than cooling energy savings in Houston, but are much greater than cooling energy 
savings in the other two locations.  Because the supply-fan energy was simulated as heat 
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gain to the supply-air stream, reducing fan energy also leads to an increase in heating 
energy consumption.  

 

 
Figure 7: Annual RTU electricity savings from the use of Rebel units compared to the three reference units 

for the modeled retail building 

• Using Reference 2 as the baseline, Rebel unit consumes 30% less HVAC energy in 
Houston, 32% less in Los Angeles, and 12% less in Chicago. Rebel units save about 40% 
RTU electricity consumption in Houston and Los Angeles, and about 50% in Chicago. 
Because both Reference 2 and Reference 1 have constant-speed supply fans, the fan 
savings remain the same after the baseline changes from Reference 1 to Reference 2.  

• Using Reference 3 as the baseline, Rebel unit consumes 23% less HVAC energy in 
Houston, 15% less in Los Angeles, and 8% less in Chicago. Rebel units save about 30% 
RTU electricity consumption in Houston, 19% in Los Angeles, and 28% in Chicago.  
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Figure 8: Annual RTU total energy savings from the use of Rebel units compared to the three reference 

units for the modeled retail building 

5.2 COST SAVINGS  
Average blended gas and electricity prices from EIA (2013) are used for the analysis.  Table 8 
provides the 2012 electricity and natural gas prices for the three locations. Based on these prices 
and the energy simulation results from Table 7, energy costs are calculated as shown in Table 9. 
Figure 9 shows the RTU electricity cost savings in the three locations from using the Rebel units 
in comparison with the three reference units for the whole building. Figure 10 shows the total 
RTU energy cost savings (including both electricity cost savings and natural gas cost penalties). 

Table 8: Electricity and natural gas prices by locations 

Location Electricity 
($/kWh) 

Natural Gas 
($/Therm) 

Houston 0.081 0.707 
Los Angeles 0.126 0.713 
Chicago 0.079 0.779 
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Table 9: Annual HVAC energy costs of the modeled retail building 

Location RTU Type 
Cooling 
Energy Cost 
($) 

Fan 
Energy 
Cost ($) 

Heating 
Energy Cost 
($) 

Total RTU 
Electricity 
Cost ($) 

Total RTU 
Energy 
Cost ($) 

Houston 

Reference 1 25,738 12,371 2,260 38,109 40,369 
Reference 2 20,929 12,371 2,260 33,300 35,560 
Reference 3 21,505 6,830 2,645 28,335 30,981 
Rebel 16,424 3,494 2,639 19,918 22,557 

Los 
Angeles 

Reference 1 12,538 16,592 957 29,131 30,087 
Reference 2 10,196 16,592 957 26,788 27,744 
Reference 3 9,984 9,190 1,225 19,174 20,399 
Rebel 9,325 6,122 1,218 15,447 16,665 

Chicago 

Reference 1 9,176 11,688 9,163 20,865 30,028 
Reference 2 7,462 11,688 9,163 19,150 28,313 
Reference 3 7,436 5,948 10,332 13,385 23,717 
Rebel 6,260 3,379 10,442 9,640 20,082 

 

Table 9, Figure 9 and Figure 10 lead to the following conclusions: 

• Using Reference 1 as the baseline, Rebel units lead to about 45% lower HVAC energy 
cost in Houston and Los Angeles, and 33% lower cost in Chicago. The percentage 
savings of electricity cost is around 50% for all three locations. 

• Using Reference 2 as the baseline, Rebel units lead to about 37% lower HVAC energy 
cost in Houston, 40% lower cost in Los Angeles, and 29% lower cost in Chicago. The 
percentage savings of electricity cost is 40%, 42%, and 50%, respectively in the above 
three locations. 

• Using Reference 3 as the baseline, Rebel units lead to about 27% lower HVAC energy 
cost in Houston, 18% lower cost in Los Angeles, and 15% lower cost in Chicago. The 
percentage savings of electricity cost is 30%, 19%, and 28%, respectively in the above 
three locations. 
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Figure 9: Annual RTU electricity cost savings from the use of Rebel units compared to the three reference 
units for the modeled retail building 
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Figure 10: Annual RTU total energy cost savings from the use of Rebel units compared to the three 
reference units for the modeled retail building 

In summary, Table 10 provides a summary of the energy and cost savings in both relative and 
absolute terms. For natural gas savings and electricity savings, there is only one fuel type 
involved in the calculation of percentage savings. Therefore, the percentage savings are the same 
for energy and cost. However, because there are mixed fuel types in total savings, the percentage 
savings needs to be distinguished between energy and cost, as shown in the table. 
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Table 10: Summary of annual energy and cost savings for the modeled retail building 

Location 

Natural Gas Savings Electricity Savings  Total  Savings 

% Therm $ % kWh $ 
% 
Energy 

% 
Cost MMBtu $ 

Rebel  (EER= 12.6, IEER* = 18.1) vs. Reference 1 (EER= 8.9, IEER = 12.8) 
Houston -17 -536 -379 48 224,581 18,191 37 44 713 17,812 
Los 
Angeles -27 -367 -261 47 108,603 13,684 36 45 334 13,423 
Chicago -14 -1,642 -1,279 54 142,089 11,225 15 33 321 9,946 

Rebel  (EER= 12.6, IEER = 18.1) vs. Reference 2 (EER= 11.0, IEER = 12.8) 
Houston -17 -536 -379 40 165,211 13,382 30 37 510 13,003 
Los 
Angeles -27 -367 -261 42 90,008 11,341 32 40 270 11,080 
Chicago -14 -1,642 -1,279 50 120,386 9,511 12 29 247 8,231 

Rebel  (EER= 12.6, IEER = 18.1) vs. Reference 3 (EER= 11.0, IEER = 12.8) 
Houston 0 9 6 30 103,919 8,417 23 27 355 8,424 
Los 
Angeles 1 9 7 19 29,583 3,728 15 18 102 3,734 
Chicago -1 -141 -110 28 47,403 3,745 8 15 148 3,635 

*IEER = Integrated Energy Efficiency Ratio 
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6 DISCUSSION 
The building model as presented in Section 3 (Building Simulation Models) has four thermal 
zones, each served by a packaged RTU.  Although autosized RTU capacities may vary with 
different locations and thermal zones, the rated full-load efficiency and normalized part-load 
performance curves representing a 10-ton cooling capacity are used for all models. This 
simplification is expected to have negligible impact on performance comparisons. 

In this performance assessment of Rebel units, efforts were focused on those features that lead to 
cooling and fan energy savings. Gas furnace performance including both rated full-load and part-
load efficiency was kept the same across all compared RTUs. As a result, the savings will be 
underestimated if Rebel improves heating efficiency relative to conventional air conditioners. 

The Reference 1 model uses the performance curves developed for new equipment from a 
manufacturer’s low-end product line. Existing RTUs in the field may have degraded part-load 
performance as well. Therefore, the energy and cost savings are likely underestimated when 
Reference 1 is used to approximate existing RTUs. Similarly, the product, upon which the 
performance curves were developed, has an IEER of 11.8, which is higher than the ASHRAE 
90.1-2010 minimum IEER requirement of 11.0. Higher savings are expected if performance 
curves in References 2 and 3 closely match the minimum codes and standards requirements.   

The simulation models did not capture the energy efficiency loss caused by compressor cycling. 
In comparison with conventional units, Rebel is capable of modulating cooling capacity using 
variable-speed compressors. More cooling savings could be obtained if the efficiency loss from 
compressor cycling is considered in the reference models. 

Based on the simulation results, the RTU Challenge unit, if widely adopted, could lead to 
significant energy, cost and emission reductions.  Because the cost of these units was not 
available and because the costs would be specific to a given installation, no attempt was made to 
estimate the potential payback periods associated with any of the three reference scenarios.  
However, if the incremental cost for any of the three reference cases is known, one can easily 
estimate a simple payback period. 
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APPENDIX A: LABORATORY TEST MATRICES 
 

Table A - 1: Test matrix used to characterize full-load performance 

Test 
No Test Conditions1 

OUTDOOR 
SECTION:  Air 

Entering 
(Condenser Coil) 

Return Air OA 
Ratio 

INDOOR 
SECTION : Air 

Entering 
(Evaporator Coil) 

Dry-
Bulb 

Wet-
Bulb 

Dry-
Bulb 

Wet-
Bulb 

Dry-
Bulb 

Wet-
Bulb 

A1 IEER 100%2,3 95°F 75°F 

80°F 67°F 0% 80°F 67°F 
A2 IEER 75%2,4 81.5°F 66.3°F 

A3 IEER 50%2,4 68.0°F 57.5°F 

A4 IEER 25%2,4 65°F 52.8°F 

                 

A5 Low Temp Cooling 
Condition2,4 67°F 57°F NA NA 100% 67°F 57°F 

A6 Max Operating 
Condition2,4 115°F 75°F 80°F 67°F 0% 80°F 67°F 

A7 Condensate 
Disposal2,4 80°F 75°F NA NA 100% 80°F 75°F 

                 

A8 Hot-Dry Annual 
Average Condition3,4,5 90°F 64°F 78°F 64°F 30% 82°F 64°F 

                 

A9 Hot-Humid Annual 
Average Condition3,4,5 80°F 77°F 80°F 67°F 30% 80°F 70°F 

 
Notes 
1. All tests shall operate the unit against 0.7 H2O of external static  
2. Based on ANSI/AHRI Standard 340/360 2007 
3. Indoor-coil air flow rate not to exceed 37.5 SCFM per 1000 Btu/h of rated capacity 
4. Air flow rate should be adjusted to maintain or try to maintain the “IEER 100%” test condition measured leaving 
air dry-bulb temperature 
5. Operate all refrigeration circuits at maximum capacity 
 
OA – Outdoor Air 
IEER – Integrated Energy Efficiency Ratio 
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Table A - 2: Test matrix used to develop part-load performance curves as a function of temperature 

Test Outdoor Dry-Bulb 
Temperature (°F) 

Indoor Dry-Bulb 
Temperature (°F) 

Indoor Wet-Bulb 
Temperature (°F) 

Discharge Air 
Temperature (°F) 

B1 65 70 61 50 
B2 80 70 61 50 
B3 90 70 61 50 
B4 110 70 61 50 
B5 65 70 63 50 
B6 80 70 63 50 
B7 90 70 63 50 
B8 110 70 63 50 
B9 65 70 67 50 

B10 80 70 67 50 
B11 90 70 67 50 
B12 110 70 67 50 
B13 65 80 61 50 
B14 80 80 61 50 
B15 90 80 61 50 
B16 110 80 61 50 
B17 65 80 63 50 
B18 80 80 63 50 
B19 90 80 63 50 
B20 110 80 63 50 
B21 65 80 67 50 
B22 80 80 67 50 
B23 90 80 67 50 
B24 110 80 67 50 
B25 65 70 61 65 
B26 80 70 61 65 
B27 90 70 61 65 
B28 110 70 61 65 
B29 65 70 63 65 
B30 80 70 63 65 
B31 90 70 63 65 
B32 110 70 63 65 
B33 65 70 67 65 
B34 80 70 67 65 
B35 90 70 67 65 
B36 110 70 67 65 
B37 65 80 61 65 
B38 80 80 61 65 



 

38 
 

Test Outdoor Dry-Bulb 
Temperature (°F) 

Indoor Dry-Bulb 
Temperature (°F) 

Indoor Wet-Bulb 
Temperature (°F) 

Discharge Air 
Temperature (°F) 

B39 90 80 61 65 
B40 110 80 61 65 
B41 65 80 63 65 
B42 80 80 63 65 
B43 90 80 63 65 
B44 110 80 63 65 
B45 65 80 67 65 
B46 80 80 67 65 
B47 90 80 67 65 
B48 110 80 67 65 
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Table A - 3: Test matrix used to develop part-load performance curves as a function of flow fraction 

Test 

Discharge 
Air 

Temperature 
(°F) 

Outdoor 
Dry-Bulb 

Temperature 
(°F) 

Indoor 
Dry-Bulb 

Temperature 
(°F) 

Indoor 
Wet-Bulb 

Temperature 
(°F) 

Flow Fraction 
(% of Rated 

Flow) 

C1 55 65 80 61 25 
C2 55 65 80 61 50 
C3 55 65 80 61 75 
C4 55 90 80 61 25 
C5 55 90 80 61 50 
C6 55 90 80 61 75 
C7 55 110 80 61 25 
C8 55 110 80 61 50 
C9 55 110 80 61 75 

C10 55 65 80 67 25 
C11 55 65 80 67 50 
C12 55 65 80 67 75 
C13 55 90 80 67 25 
C14 55 90 80 67 50 
C15 55 90 80 67 75 
C16 55 110 80 67 25 
C17 55 110 80 67 50 
C18 55 110 80 67 75 
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APPENDIX B: EXAMPLE ENERGYPLUS FILE FOR MODELING REBEL 
UNITS 

 

 

 

Example File 

 

Major steps to deploy the EMS code for a specific model: 

1. Make sure each packaged system in the model has its own operation schedule defined. This 
is required even if all systems follow the same schedule. For example, in the attached 
example file, the four packaged systems have different operation schedule objects defined as 
PSZ1_HVACOperationSchd, PSZ1_HVACOperationSchd, PSZ1_HVACOperationSchd, 
and PSZ1_HVACOperationSchd. 

2. Make sure each DX cooling object in the model has its own set of performance curves. This 
is required even if all DX cooling objects have the same part-load performance. For example, 
in the attached example file, the four DX cooling coil objects (CoilCooling:DX:SingleSpeed) 
have different sets of curves defined. The coefficients used in these curve objects do not 
matter because the EMS code will override them.  

3. Copy the EMS code in the block of “Objects related to all zones” from the example file to the 
model. 

4. For each of the packaged systems in the model, copy the EMS code in the block of “Objects 
related to PSZ1” from the example file to the model. Rename the EMS variables to avoid 
using the same name for different systems. This can be simply done by replacing “PSZ1” 
with some meaningful name. 

5. For the internal variables in the EMS code, change the “Internal Data Index Key Name” as 
necessary to match the object names used in the model. For the sensors and actuators defined 
in the EMS code, change the “key name” as necessary to match the object names used in the 
model. 

6. Customize the control as necessary. For example, the example file uses integrated differential 
dry-bulb economizer. Changes are needed if the model has other economizer controls. 

 

 
 

 


!-Generator IDFEditor 1.44
!-Option SortedOrder

!-NOTE: All comments with '!-' are ignored by the IDFEditor and are generated automatically.
!-      Use '!' comments if they need to be retained when using the IDFEditor.



! -----------------------------------------------------------------------
! ****PROJECT SUMMARY****
! 
! In 2011, the U.S. Department of Energy's Building Technology Office (DOE's BTO), with help from the Better Buildings Alliance (BBA)
! members, developed a specification for high performance rooftop air-conditioning units (RTU Challenge) with capacity ranges between
! 10 and 20 tons. The goal of the RTU Challenge was to spur the market introduction of cost-effective, high-performance commercial rooftop
! unit air conditioners. The Daikin Rebel rooftop unit system was recognized by DOE in 2012 as meeting the RTU Challenge specifications.  
!
! Funded by the DOE BTO, Pacific Northwest National Laboratory (PNNL) coordinated the laboratory test of a 10-ton Rebel unit. PNNL 
! used the lab test data to charaterize the RTU's part-load performance by developing performance curves, which can be then be used in energy
! simluation programs like Energy Plus to model the RTU Challenge compliant units' performance. This model runs the Rebel performance curves,
! Rebel fan control curves, and integrated differential dry buld economizer control in an EMS module that overwrites standard Energy Plus inputs. 
!
! The implementation and/or modification of this file into other Energy Plus models is intended to be done by intermediate to advanced users 
! of Energy Plus.  Good engineering judgement and user discretion is advised.   
!
!
! ****BUILDING SUMMARY**** 
!
! This building model is based on the stand-alone retail building prototype used to support ASHRAE Standard 90.1 development (Thornton 
! et al. 2011). However, the footprint was tripled to better represent big-box stores, which are deemed as a major market for RTU 
! Challenge units. Thus, the modeled big-box store has a total floor area of 75,000 sq.ft. Based on the space usage, the store is divided
! into five areas: front entry (0.2% of total bldg sq.ft.), storage space (9.6% of total bldg sq.ft.), core retail (82.4% of total bldg sq.ft.), 
! front retail (3.9% of total bldg sq.ft.), and cashier area (3.9% of total bldg sq.ft.). In this model each space is regarded as one thermal zone.
! The front entry is served by a unit heater and the other thermal zones are each equipped with a Rebel RTU with mechanical cooling and gas
! furnace heating.  
!
! The building model has the following opaque envelope construction elements: concrete block exterior walls, a flat roof with insulation entirely 
! above a metal deck, and a slab-on-grade concrete floor with carpets. All exterior opaque assembly construction is configured according to Appendix
! A in ASHRAE Standard 90.1-2004 (ASHRAE 2004). The window construction is modeled in EnergyPlus based on the specified overall heat transfer 
! coefficient and solar heat gain coefficient. ASHRAE Standard 90.1-2004 is followed to establish the requirements on building envelope thermal
! performance. The report (Thornton et al. 2011) can be referred to for more details on envelope construction and internal load profiles.
! 
! 
! ****EMS SUMMARY**** 
! 
! Due to the nature in which the Rebel RTU controls its variable-speed supply fan, the simulation uses a 1-minute interval timestep. This
! results in long runtimes for a 8,760 hour simulation year. Minimizing the number of output variables called at one time will produce quicker 
! runtimes. Even though the simulation may run at a bigger timestep, this may result in equipment failing to size correctly or result 
! in space temperature control issues. User discretion is advised.  
!
! The controls built into current EnergyPlus DX cooling objects are not capable of modeling many control options of the Rebel RTU. For example,
! the control of supply-fan speed based on the deviation of the space temperature compared to the space set point. The sequence of operations embedded 
! into this idf file is used to override the traditional EnergyPlus control and to add the desired control functionality into the simulation.
! The EnergyPlus EMS implementation is overviewed below.
!
! 
! **Overview of the Rebel Fan Control, Rebel Unit's Operational Modes, and Rebel Performance Curves**
! 
! The Rebel supply fan modulates based on the space temperature using a proportional-integral (PI) control loop sequence.  The control parameters
! include Gain, Period (ST), and Project Ahead Time (PAT).  In this file, these control parameters are set as follows:
! 
! Gain = 1.5,
! ST = 60 seconds,
! PAT = 120 seconds.
!
! The PI loop is implemented in the following manner:
!
! a. The space temperature is trended.  The space temperature at the previous time step and at two time steps prior are denoted as T1 and T2 
!    respectively. The projected space temperature at the current time step is calculated as:
!     
!    T_prj = T1 + (T1 - T2) / ST * (ST + PAT)
!
! b. Then, the change of fan speed (i.e. the supply-air flow rate in the simulation model) at the current time step is given as:
!
!    Delta_Speed = Gain * [(T_HSP + Delta_Temp) - T_prj]
!
!    where T_HSP is the heating set point and Delta_Temp is the temperature differential.
!
! c. The calculated fan speed change needs to be checked to make sure it is no more than the maximum allowed change.  In addition, the final adjusted
!    fan speed needs to be checked to make sure it lies in-between the minimum and maximum fan speed for heating, economizing, or cooling.
! 
! 
! Depending on the space temperature, the Rebel RTU has four basic operational modes in the EMS code: idle, ventilation, heating, and cooling.
!   
! Idle Mode: The Rebel RTU is in idle mode if 1) the space temperature lies between the heating and cooling set points, and 2) the space is unoccupied.
! In idle mode, the fan, the heating and the cooling are all off. In this file, the heating and cooling set points during occupied and unoccupied 
! modes will be different.
! 
! Ventilation Mode: The Rebel RTU operates in ventilation model if 1) the space temperature lies between the heating and cooling set points, and 
! 2) the space is occupied. The OA damper is at its minimum position to provide the design ventilation which is 40% for this Rebel model. The fan 
! speed modulates based on the space temperature using PI loop control sequence.
!
! Heating Mode: The Rebel RTU operates in the heating mode if the space temperature is less than the heating set point. Once heating is initiated, 
! it continues until the space temperature rises above the heating set point plus a differential (e.g. 1.8 degrees F). When heating is needed, the
! gas furnace modulates its burner capacity to maintain the supply-air temperature set point at 85 degrees F. The OA damper is at its minimum position
! to provide the design ventilation. The fan speed modulates based on the space temperature using PI loop control sequence.
!
! Cooling Mode: The Rebel RTU operates in cooling mode if the space temperature is greater than the cooling set point. Depending on the economizer
! mechanical cooling stage control status, the Rebel RTU may work in two different sub-modes: economizing or mechanical cooling.
!
! 	a. Economizing Mode: The controller initiates economizing mode if the outdoor air is favorable for cooling. This mode continues as long as the
!	   space temperature lies between the cooling set point and the cooling set point minus the differential. If the space temperature decreases
!	   below the cooling set point minus the differential, the economizer mode ends and the outdoor-air dampers returns to the ventilation-only 
!	   position. The fan speed modulates based on the space temperature using PI loop control sequence.
!
!	b. Mechanical Cooling Mode: Mechanical cooling if the following conditions are met: 1) the space temperature is above the cooling set point; 
!	   2) the time in economizing mode exceeds the inter-stage delay time limit (e.g. 5 minutes); and 3) the supply-air temperature is greater
!	   than the threshold (e.g., 58 degrees F). When DX cooling is needed, the variable-speed compressor modulates to maintain the supply-air
!	   temperature set point at 55 degrees F. The fan speed modulates based on the space temperature using PI loop control sequence.
!
!
! The Rebel RTU EMS code contains customized performance curves to used to calculate the DX Cooling Part-load Performance.  These curves are located in 
! the objects under the ENERGYMANAGEMENTSYSTEM:PROGRAM class for each of the four Rebel RTU systems.  Please reference the PNNL document 
! "Performance Simulation of Rooftop Unit Challenge Compliant Equipment: Daikin Rebel" for more detail information on the nature of these curves.   	 
!	   
!
!
! It is advised that 1st time EMS code users consult the EnergyPlus documentation "EMS_Application_Guide.pdf" before doing major changes to the following EMS code.
!
! -----------------------------------------------------------------------


!-   ===========  ALL OBJECTS IN CLASS: VERSION ===========

Version,
    8.0;                     !- Version Identifier


!-   ===========  ALL OBJECTS IN CLASS: SIMULATIONCONTROL ===========

SimulationControl,
    Yes,                     !- Do Zone Sizing Calculation
    Yes,                     !- Do System Sizing Calculation
    Yes,                     !- Do Plant Sizing Calculation
    No,                      !- Run Simulation for Sizing Periods
    Yes;                     !- Run Simulation for Weather File Run Periods


!-   ===========  ALL OBJECTS IN CLASS: BUILDING ===========

Building,
    Stand-alone Retail,      !- Name
    0.0000,                  !- North Axis {deg}
    City,                    !- Terrain
    0.0400,                  !- Loads Convergence Tolerance Value
    0.2000,                  !- Temperature Convergence Tolerance Value {deltaC}
    FullInteriorAndExterior, !- Solar Distribution
    25,                      !- Maximum Number of Warmup Days
    6;                       !- Minimum Number of Warmup Days


!-   ===========  ALL OBJECTS IN CLASS: SHADOWCALCULATION ===========

ShadowCalculation,
    AverageOverDaysInFrequency,  !- Calculation Method
    30,                      !- Calculation Frequency
    15000;                   !- Maximum Figures in Shadow Overlap Calculations


!-   ===========  ALL OBJECTS IN CLASS: SURFACECONVECTIONALGORITHM:INSIDE ===========

SurfaceConvectionAlgorithm:Inside,
    TARP;                    !- Algorithm


!-   ===========  ALL OBJECTS IN CLASS: SURFACECONVECTIONALGORITHM:OUTSIDE ===========

SurfaceConvectionAlgorithm:Outside,
    TARP;                    !- Algorithm


!-   ===========  ALL OBJECTS IN CLASS: HEATBALANCEALGORITHM ===========

HeatBalanceAlgorithm,
    ConductionTransferFunction,  !- Algorithm
    200.0000;                !- Surface Temperature Upper Limit {C}


!-   ===========  ALL OBJECTS IN CLASS: ZONEAIRCONTAMINANTBALANCE ===========

ZoneAirContaminantBalance,
    Yes,                     !- Carbon Dioxide Concentration
    Outdoor CO2 Schedule;    !- Outdoor Carbon Dioxide Schedule Name


!-   ===========  ALL OBJECTS IN CLASS: TIMESTEP ===========

Timestep,
    60;                      !- Number of Timesteps per Hour


!-   ===========  ALL OBJECTS IN CLASS: CONVERGENCELIMITS ===========

ConvergenceLimits,
    1,                       !- Minimum System Timestep {minutes}
    20;                      !- Maximum HVAC Iterations


!-   ===========  ALL OBJECTS IN CLASS: SITE:LOCATION ===========

! WeatherFileName=USA_CA_Los.Angeles_TMY2.epw

  Site:Location,
    USA CA-LOS ANGELES,      !- Name
    33.92,                   !- Latitude {deg}
    -118.40,                 !- Longitude {deg}
    -8.00,                   !- Time Zone {hr}
    32;                      !- Elevation {m}

 ! LOS_ANGELES_CA_USA Annual Heating 99.6%, MaxDB=6.6°C

  SizingPeriod:DesignDay,
    LOS_ANGELES Ann Htg 99.6% Condns DB,  !- Name
    1,                       !- Month
    21,                      !- Day of Month
    WinterDesignDay,         !- Day Type
    6.6,                     !- Maximum Dry-Bulb Temperature {C}
    0.0,                     !- Daily Dry-Bulb Temperature Range {deltaC}
    ,                        !- Dry-Bulb Temperature Range Modifier Type
    ,                        !- Dry-Bulb Temperature Range Modifier Schedule Name
    Wetbulb,                 !- Humidity Condition Type
    6.6,                     !- Wetbulb or DewPoint at Maximum Dry-Bulb {C}
    ,                        !- Humidity Condition Day Schedule Name
    ,                        !- Humidity Ratio at Maximum Dry-Bulb {kgWater/kgDryAir}
    ,                        !- Enthalpy at Maximum Dry-Bulb {J/kg}
    ,                        !- Daily Wet-Bulb Temperature Range {deltaC}
    100941.,                 !- Barometric Pressure {Pa}
    2.5,                     !- Wind Speed {m/s}
    80,                      !- Wind Direction {deg}
    No,                      !- Rain Indicator
    No,                      !- Snow Indicator
    No,                      !- Daylight Saving Time Indicator
    ASHRAEClearSky,          !- Solar Model Indicator
    ,                        !- Beam Solar Day Schedule Name
    ,                        !- Diffuse Solar Day Schedule Name
    ,                        !- ASHRAE Clear Sky Optical Depth for Beam Irradiance (taub) {dimensionless}
    ,                        !- ASHRAE Clear Sky Optical Depth for Diffuse Irradiance (taud) {dimensionless}
    0.00;                    !- Sky Clearness

 ! LOS_ANGELES_CA_USA Annual Cooling (WB=>MDB) .4%, MDB=25.5°C WB=21.1°C

  SizingPeriod:DesignDay,
    LOS_ANGELES Ann Clg .4% Condns WB=>MDB,  !- Name
    8,                       !- Month
    21,                      !- Day of Month
    SummerDesignDay,         !- Day Type
    25.5,                    !- Maximum Dry-Bulb Temperature {C}
    6,                       !- Daily Dry-Bulb Temperature Range {deltaC}
    ,                        !- Dry-Bulb Temperature Range Modifier Type
    ,                        !- Dry-Bulb Temperature Range Modifier Schedule Name
    Wetbulb,                 !- Humidity Condition Type
    21.1,                    !- Wetbulb or DewPoint at Maximum Dry-Bulb {C}
    ,                        !- Humidity Condition Day Schedule Name
    ,                        !- Humidity Ratio at Maximum Dry-Bulb {kgWater/kgDryAir}
    ,                        !- Enthalpy at Maximum Dry-Bulb {J/kg}
    ,                        !- Daily Wet-Bulb Temperature Range {deltaC}
    100941.,                 !- Barometric Pressure {Pa}
    4.2,                     !- Wind Speed {m/s}
    250,                     !- Wind Direction {deg}
    No,                      !- Rain Indicator
    No,                      !- Snow Indicator
    No,                      !- Daylight Saving Time Indicator
    ASHRAEClearSky,          !- Solar Model Indicator
    ,                        !- Beam Solar Day Schedule Name
    ,                        !- Diffuse Solar Day Schedule Name
    ,                        !- ASHRAE Clear Sky Optical Depth for Beam Irradiance (taub) {dimensionless}
    ,                        !- ASHRAE Clear Sky Optical Depth for Diffuse Irradiance (taud) {dimensionless}
    1.00;                    !- Sky Clearness


!-   ===========  ALL OBJECTS IN CLASS: RUNPERIOD ===========

RunPeriod,
    ,                        !- Name
    1,                       !- Begin Month
    1,                       !- Begin Day of Month
    12,                      !- End Month
    31,                      !- End Day of Month
    Sunday,                  !- Day of Week for Start Day
    No,                      !- Use Weather File Holidays and Special Days
    No,                      !- Use Weather File Daylight Saving Period
    No,                      !- Apply Weekend Holiday Rule
    Yes,                     !- Use Weather File Rain Indicators
    Yes,                     !- Use Weather File Snow Indicators
    1.0000;                  !- Number of Times Runperiod to be Repeated


!-   ===========  ALL OBJECTS IN CLASS: RUNPERIODCONTROL:SPECIALDAYS ===========

! US National Holidays
!  VERSION,
!    2.2;                    !- Version Identifier
RunPeriodControl:SpecialDays,
    New Years Day,           !- Name
    January 1,               !- Start Date
    1,                       !- Duration {days}
    Holiday;                 !- Special Day Type

RunPeriodControl:SpecialDays,
    Veterans Day,            !- Name
    November 11,             !- Start Date
    1,                       !- Duration {days}
    Holiday;                 !- Special Day Type

RunPeriodControl:SpecialDays,
    Christmas,               !- Name
    December 25,             !- Start Date
    1,                       !- Duration {days}
    Holiday;                 !- Special Day Type

RunPeriodControl:SpecialDays,
    Independence Day,        !- Name
    July 4,                  !- Start Date
    1,                       !- Duration {days}
    Holiday;                 !- Special Day Type

RunPeriodControl:SpecialDays,
    MLK Day,                 !- Name
    3rd Monday in January,   !- Start Date
    1,                       !- Duration {days}
    Holiday;                 !- Special Day Type

RunPeriodControl:SpecialDays,
    Presidents Day,          !- Name
    3rd Monday in February,  !- Start Date
    1,                       !- Duration {days}
    Holiday;                 !- Special Day Type

RunPeriodControl:SpecialDays,
    Memorial Day,            !- Name
    Last Monday in May,      !- Start Date
    1,                       !- Duration {days}
    Holiday;                 !- Special Day Type

RunPeriodControl:SpecialDays,
    Labor Day,               !- Name
    1st Monday in September, !- Start Date
    1,                       !- Duration {days}
    Holiday;                 !- Special Day Type

RunPeriodControl:SpecialDays,
    Columbus Day,            !- Name
    2nd Monday in October,   !- Start Date
    1,                       !- Duration {days}
    Holiday;                 !- Special Day Type

RunPeriodControl:SpecialDays,
    Thanksgiving,            !- Name
    4th Thursday in November,!- Start Date
    1,                       !- Duration {days}
    Holiday;                 !- Special Day Type


!-   ===========  ALL OBJECTS IN CLASS: RUNPERIODCONTROL:DAYLIGHTSAVINGTIME ===========

! Daylight Saving Period in US
RunPeriodControl:DaylightSavingTime,
    2nd Sunday in March,     !- Start Date
    1st Sunday in November;  !- End Date


!-   ===========  ALL OBJECTS IN CLASS: SITE:WATERMAINSTEMPERATURE ===========

Site:WaterMainsTemperature,
    CORRELATION,             !- Calculation Method
    ,                        !- Temperature Schedule Name
    16.63888889,                    !- Annual Average Outdoor Air Temperature {C}
    6.8;                   !- Maximum Difference In Monthly Average Outdoor Air Temperatures {deltaC}


!-   ===========  ALL OBJECTS IN CLASS: SCHEDULETYPELIMITS ===========

!  VERSION,
!    2.2;                    !- Version Identifier
ScheduleTypeLimits,
    Any Number;              !- Name

ScheduleTypeLimits,
    Fraction,                !- Name
    0.0,                     !- Lower Limit Value
    1.0,                     !- Upper Limit Value
    CONTINUOUS;              !- Numeric Type

ScheduleTypeLimits,
    Temperature,             !- Name
    -60,                     !- Lower Limit Value
    200,                     !- Upper Limit Value
    CONTINUOUS;              !- Numeric Type

ScheduleTypeLimits,
    On/Off,                  !- Name
    0,                       !- Lower Limit Value
    1,                       !- Upper Limit Value
    DISCRETE;                !- Numeric Type

ScheduleTypeLimits,
    Control Type,            !- Name
    0,                       !- Lower Limit Value
    4,                       !- Upper Limit Value
    DISCRETE;                !- Numeric Type

ScheduleTypeLimits,
    Humidity,                !- Name
    10,                      !- Lower Limit Value
    90,                      !- Upper Limit Value
    CONTINUOUS;              !- Numeric Type

ScheduleTypeLimits,
    Number;                  !- Name


!-   ===========  ALL OBJECTS IN CLASS: SCHEDULE:COMPACT ===========

! Schedule set Schedule_Retail_ASHRAE_90.1-1989_TypTstat
! Hours: Weekly: 100, Yearly: 5214
! Schedule Retail Lighting, ASHRAE 90.1-1989, Section 13
! lighting schedules for ASHRAE90.1-STD2004, ASHRAE90.1-2007 and ASHRAE189.1-STD2009
Schedule:Compact,
    BLDG_LIGHT_BACK_SCH,     !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays,           !- Field 2
    Until: 7:00,             !- Field 3
    0.05,                    !- Field 4
    Until: 8:00,             !- Field 5
    0.2,                     !- Field 6
    Until: 9:00,             !- Field 7
    0.4,                     !- Field 8
    Until: 18:00,            !- Field 9
    0.9,                     !- Field 10
    Until: 21:00,            !- Field 11
    0.5,                     !- Field 12
    Until: 22:00,            !- Field 13
    0.2,                     !- Field 14
    Until: 24:00,            !- Field 15
    0.05,                    !- Field 16
    For: Saturday,           !- Field 17
    Until: 7:00,             !- Field 18
    0.05,                    !- Field 19
    Until: 8:00,             !- Field 20
    0.1,                     !- Field 21
    Until: 9:00,             !- Field 22
    0.3,                     !- Field 23
    Until: 10:00,            !- Field 24
    0.6,                     !- Field 25
    Until: 18:00,            !- Field 26
    0.9,                     !- Field 27
    Until: 19:00,            !- Field 28
    0.5,                     !- Field 29
    Until: 21:00,            !- Field 30
    0.3,                     !- Field 31
    Until: 22:00,            !- Field 32
    0.1,                     !- Field 33
    Until: 24:00,            !- Field 34
    0.05,                    !- Field 35
    For: SummerDesignDay,    !- Field 36
    Until: 24:00,            !- Field 37
    1,                       !- Field 38
    For: WinterDesignDay,    !- Field 39
    Until: 24:00,            !- Field 40
    0,                       !- Field 41
    For: Sunday Holidays AllOtherDays,  !- Field 42
    Until: 9:00,             !- Field 43
    0.05,                    !- Field 44
    Until: 10:00,            !- Field 45
    0.1,                     !- Field 46
    Until: 12:00,            !- Field 47
    0.4,                     !- Field 48
    Until: 17:00,            !- Field 49
    0.6,                     !- Field 50
    Until: 18:00,            !- Field 51
    0.4,                     !- Field 52
    Until: 19:00,            !- Field 53
    0.2,                     !- Field 54
    Until: 24:00,            !- Field 55
    0.05;                    !- Field 56

Schedule:Compact,
    BLDG_LIGHT_ENTRY_SCH,    !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays,           !- Field 2
    Until: 7:00,             !- Field 3
    0.05,                    !- Field 4
    Until: 8:00,             !- Field 5
    0.2,                     !- Field 6
    Until: 9:00,             !- Field 7
    0.4,                     !- Field 8
    Until: 18:00,            !- Field 9
    0.9,                     !- Field 10
    Until: 21:00,            !- Field 11
    0.5,                     !- Field 12
    Until: 22:00,            !- Field 13
    0.2,                     !- Field 14
    Until: 24:00,            !- Field 15
    0.05,                    !- Field 16
    For: Saturday,           !- Field 17
    Until: 7:00,             !- Field 18
    0.05,                    !- Field 19
    Until: 8:00,             !- Field 20
    0.1,                     !- Field 21
    Until: 9:00,             !- Field 22
    0.3,                     !- Field 23
    Until: 10:00,            !- Field 24
    0.6,                     !- Field 25
    Until: 18:00,            !- Field 26
    0.9,                     !- Field 27
    Until: 19:00,            !- Field 28
    0.5,                     !- Field 29
    Until: 21:00,            !- Field 30
    0.3,                     !- Field 31
    Until: 22:00,            !- Field 32
    0.1,                     !- Field 33
    Until: 24:00,            !- Field 34
    0.05,                    !- Field 35
    For: SummerDesignDay,    !- Field 36
    Until: 24:00,            !- Field 37
    1,                       !- Field 38
    For: WinterDesignDay,    !- Field 39
    Until: 24:00,            !- Field 40
    0,                       !- Field 41
    For: Sunday Holidays AllOtherDays,  !- Field 42
    Until: 9:00,             !- Field 43
    0.05,                    !- Field 44
    Until: 10:00,            !- Field 45
    0.1,                     !- Field 46
    Until: 12:00,            !- Field 47
    0.4,                     !- Field 48
    Until: 17:00,            !- Field 49
    0.6,                     !- Field 50
    Until: 18:00,            !- Field 51
    0.4,                     !- Field 52
    Until: 19:00,            !- Field 53
    0.2,                     !- Field 54
    Until: 24:00,            !- Field 55
    0.05;                    !- Field 56

Schedule:Compact,
    BLDG_LIGHT_SCH,          !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays,           !- Field 2
    Until: 7:00,             !- Field 3
    0.05,                    !- Field 4
    Until: 8:00,             !- Field 5
    0.2,                     !- Field 6
    Until: 9:00,             !- Field 7
    0.4,                     !- Field 8
    Until: 18:00,            !- Field 9
    0.9,                     !- Field 10
    Until: 21:00,            !- Field 11
    0.5,                     !- Field 12
    Until: 22:00,            !- Field 13
    0.2,                     !- Field 14
    Until: 24:00,            !- Field 15
    0.05,                    !- Field 16
    For: Saturday,           !- Field 17
    Until: 7:00,             !- Field 18
    0.05,                    !- Field 19
    Until: 8:00,             !- Field 20
    0.1,                     !- Field 21
    Until: 9:00,             !- Field 22
    0.3,                     !- Field 23
    Until: 10:00,            !- Field 24
    0.6,                     !- Field 25
    Until: 18:00,            !- Field 26
    0.9,                     !- Field 27
    Until: 19:00,            !- Field 28
    0.5,                     !- Field 29
    Until: 21:00,            !- Field 30
    0.3,                     !- Field 31
    Until: 22:00,            !- Field 32
    0.1,                     !- Field 33
    Until: 24:00,            !- Field 34
    0.05,                    !- Field 35
    For: SummerDesignDay,    !- Field 36
    Until: 24:00,            !- Field 37
    1,                       !- Field 38
    For: WinterDesignDay,    !- Field 39
    Until: 24:00,            !- Field 40
    0,                       !- Field 41
    For: Sunday Holidays AllOtherDays,  !- Field 42
    Until: 9:00,             !- Field 43
    0.05,                    !- Field 44
    Until: 10:00,            !- Field 45
    0.1,                     !- Field 46
    Until: 12:00,            !- Field 47
    0.4,                     !- Field 48
    Until: 17:00,            !- Field 49
    0.6,                     !- Field 50
    Until: 18:00,            !- Field 51
    0.4,                     !- Field 52
    Until: 19:00,            !- Field 53
    0.2,                     !- Field 54
    Until: 24:00,            !- Field 55
    0.05;                    !- Field 56

! lighting schedules for ASHRAE90.1-STD2010, ASHRAE90.1-2013
! Schedule Retail Occupancy, ASHRAE 90.1-1989, Section 13
Schedule:Compact,
    BLDG_OCC_SCH,            !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays,           !- Field 2
    Until: 07:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 08:00,            !- Field 5
    0.1,                     !- Field 6
    Until: 09:00,            !- Field 7
    0.2,                     !- Field 8
    Until: 11:00,            !- Field 9
    0.5,                     !- Field 10
    Until: 15:00,            !- Field 11
    0.7,                     !- Field 12
    Until: 16:00,            !- Field 13
    0.8,                     !- Field 14
    Until: 17:00,            !- Field 15
    0.7,                     !- Field 16
    Until: 19:00,            !- Field 17
    0.5,                     !- Field 18
    Until: 21:00,            !- Field 19
    0.3,                     !- Field 20
    Until: 24:00,            !- Field 21
    0.0,                     !- Field 22
    For: SummerDesignDay,    !- Field 23
    Until: 24:00,            !- Field 24
    1.0,                     !- Field 25
    For: Saturday,           !- Field 26
    Until: 07:00,            !- Field 27
    0.0,                     !- Field 28
    Until: 08:00,            !- Field 29
    0.1,                     !- Field 30
    Until: 09:00,            !- Field 31
    0.2,                     !- Field 32
    Until: 10:00,            !- Field 33
    0.5,                     !- Field 34
    Until: 11:00,            !- Field 35
    0.6,                     !- Field 36
    Until: 17:00,            !- Field 37
    0.8,                     !- Field 38
    Until: 18:00,            !- Field 39
    0.6,                     !- Field 40
    Until: 21:00,            !- Field 41
    0.2,                     !- Field 42
    Until: 22:00,            !- Field 43
    0.1,                     !- Field 44
    Until: 24:00,            !- Field 45
    0.0,                     !- Field 46
    For: WinterDesignDay,    !- Field 47
    Until: 24:00,            !- Field 48
    0.0,                     !- Field 49
    For: Sunday Holidays AllOtherDays,  !- Field 50
    Until: 09:00,            !- Field 51
    0.0,                     !- Field 52
    Until: 10:00,            !- Field 53
    0.1,                     !- Field 54
    Until: 12:00,            !- Field 55
    0.2,                     !- Field 56
    Until: 17:00,            !- Field 57
    0.4,                     !- Field 58
    Until: 18:00,            !- Field 59
    0.2,                     !- Field 60
    Until: 19:00,            !- Field 61
    0.1,                     !- Field 62
    Until: 24:00,            !- Field 63
    0.0;                     !- Field 64

! Schedule Retail Receptacle,
! MODIFIED for increased off-hours plug loads (to account for more IT equipment)
! Hours: Weekly: 89.4, Yearly: 4662
Schedule:Compact,
    BLDG_EQUIP_SCH_ADV,      !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays,           !- Field 2
    Until: 07:00,            !- Field 3
    0.1984475,               !- Field 4
    Until: 08:00,            !- Field 5
    0.399325,                !- Field 6
    Until: 09:00,            !- Field 7
    0.5989875,               !- Field 8
    Until: 19:00,            !- Field 9
    0.89848125,              !- Field 10
    Until: 20:00,            !- Field 11
    0.69881875,              !- Field 12
    Until: 21:00,            !- Field 13
    0.69881875,              !- Field 14
    Until: 22:00,            !- Field 15
    0.1996625,               !- Field 16
    Until: 24:00,            !- Field 17
    0.1984475,               !- Field 18
    For: Saturday,           !- Field 19
    Until: 07:00,            !- Field 20
    0.148835625,             !- Field 21
    Until: 08:00,            !- Field 22
    0.29949375,              !- Field 23
    Until: 09:00,            !- Field 24
    0.49915625,              !- Field 25
    Until: 10:00,            !- Field 26
    0.79865,                 !- Field 27
    Until: 18:00,            !- Field 28
    0.89848125,              !- Field 29
    Until: 19:00,            !- Field 30
    0.69881875,              !- Field 31
    Until: 21:00,            !- Field 32
    0.49915625,              !- Field 33
    Until: 22:00,            !- Field 34
    0.29949375,              !- Field 35
    Until: 24:00,            !- Field 36
    0.148835625,             !- Field 37
    For: SummerDesignDay,    !- Field 38
    Until: 24:00,            !- Field 39
    1.0,                     !- Field 40
    For: WinterDesignDay,    !- Field 41
    Until: 24:00,            !- Field 42
    0.0,                     !- Field 43
    For: Sunday Holidays AllOtherDays,  !- Field 44
    Until: 09:00,            !- Field 45
    0.148835625,             !- Field 46
    Until: 10:00,            !- Field 47
    0.29949375,              !- Field 48
    Until: 12:00,            !- Field 49
    0.5989875,               !- Field 50
    Until: 17:00,            !- Field 51
    0.79865,                 !- Field 52
    Until: 18:00,            !- Field 53
    0.5989875,               !- Field 54
    Until: 19:00,            !- Field 55
    0.399325,                !- Field 56
    Until: 24:00,            !- Field 57
    0.148835625;             !- Field 58

Schedule:Compact,
    BLDG_EQUIP_SCH_BASE,     !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays,           !- Field 2
    Until: 07:00,            !- Field 3
    0.2,                     !- Field 4
    Until: 08:00,            !- Field 5
    0.4,                     !- Field 6
    Until: 09:00,            !- Field 7
    0.6,                     !- Field 8
    Until: 19:00,            !- Field 9
    0.9,                     !- Field 10
    Until: 20:00,            !- Field 11
    0.7,                     !- Field 12
    Until: 21:00,            !- Field 13
    0.7,                     !- Field 14
    Until: 22:00,            !- Field 15
    0.2,                     !- Field 16
    Until: 24:00,            !- Field 17
    0.2,                     !- Field 18
    For: Saturday,           !- Field 19
    Until: 07:00,            !- Field 20
    0.15,                    !- Field 21
    Until: 08:00,            !- Field 22
    0.3,                     !- Field 23
    Until: 09:00,            !- Field 24
    0.5,                     !- Field 25
    Until: 10:00,            !- Field 26
    0.8,                     !- Field 27
    Until: 18:00,            !- Field 28
    0.9,                     !- Field 29
    Until: 19:00,            !- Field 30
    0.7,                     !- Field 31
    Until: 21:00,            !- Field 32
    0.5,                     !- Field 33
    Until: 22:00,            !- Field 34
    0.3,                     !- Field 35
    Until: 24:00,            !- Field 36
    0.15,                    !- Field 37
    For: SummerDesignDay,    !- Field 38
    Until: 24:00,            !- Field 39
    1.0,                     !- Field 40
    For: WinterDesignDay,    !- Field 41
    Until: 24:00,            !- Field 42
    0.0,                     !- Field 43
    For: Sunday Holidays AllOtherDays,  !- Field 44
    Until: 09:00,            !- Field 45
    0.15,                    !- Field 46
    Until: 10:00,            !- Field 47
    0.3,                     !- Field 48
    Until: 12:00,            !- Field 49
    0.6,                     !- Field 50
    Until: 17:00,            !- Field 51
    0.8,                     !- Field 52
    Until: 18:00,            !- Field 53
    0.6,                     !- Field 54
    Until: 19:00,            !- Field 55
    0.4,                     !- Field 56
    Until: 24:00,            !- Field 57
    0.15;                    !- Field 58

! Schedule Elevator
Schedule:Compact,
    BLDG_ELEVATORS,          !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 07:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 08:00,            !- Field 5
    0.12,                    !- Field 6
    Until: 09:00,            !- Field 7
    0.22,                    !- Field 8
    Until: 10:00,            !- Field 9
    0.64,                    !- Field 10
    Until: 11:00,            !- Field 11
    0.74,                    !- Field 12
    Until: 12:00,            !- Field 13
    0.68,                    !- Field 14
    Until: 13:00,            !- Field 15
    0.68,                    !- Field 16
    Until: 14:00,            !- Field 17
    0.71,                    !- Field 18
    Until: 15:00,            !- Field 19
    0.72,                    !- Field 20
    Until: 16:00,            !- Field 21
    0.72,                    !- Field 22
    Until: 17:00,            !- Field 23
    0.73,                    !- Field 24
    Until: 18:00,            !- Field 25
    0.68,                    !- Field 26
    Until: 19:00,            !- Field 27
    0.68,                    !- Field 28
    Until: 20:00,            !- Field 29
    0.58,                    !- Field 30
    Until: 21:00,            !- Field 31
    0.54,                    !- Field 32
    Until: 22:00,            !- Field 33
    0.00,                    !- Field 34
    Until: 24:00,            !- Field 35
    0.00,                    !- Field 36
    For: Saturday WinterDesignDay,  !- Field 37
    Until: 07:00,            !- Field 38
    0.0,                     !- Field 39
    Until: 08:00,            !- Field 40
    0.09,                    !- Field 41
    Until: 09:00,            !- Field 42
    0.21,                    !- Field 43
    Until: 10:00,            !- Field 44
    0.56,                    !- Field 45
    Until: 11:00,            !- Field 46
    0.66,                    !- Field 47
    Until: 12:00,            !- Field 48
    0.68,                    !- Field 49
    Until: 13:00,            !- Field 50
    0.68,                    !- Field 51
    Until: 14:00,            !- Field 52
    0.69,                    !- Field 53
    Until: 15:00,            !- Field 54
    0.70,                    !- Field 55
    Until: 16:00,            !- Field 56
    0.69,                    !- Field 57
    Until: 17:00,            !- Field 58
    0.66,                    !- Field 59
    Until: 18:00,            !- Field 60
    0.58,                    !- Field 61
    Until: 19:00,            !- Field 62
    0.47,                    !- Field 63
    Until: 20:00,            !- Field 64
    0.43,                    !- Field 65
    Until: 21:00,            !- Field 66
    0.43,                    !- Field 67
    Until: 22:00,            !- Field 68
    0.08,                    !- Field 69
    Until: 24:00,            !- Field 70
    0.00,                    !- Field 71
    For: Sunday Holidays AllOtherDays,  !- Field 72
    Until: 09:00,            !- Field 73
    0.00,                    !- Field 74
    Until: 10:00,            !- Field 75
    0.11,                    !- Field 76
    Until: 11:00,            !- Field 77
    0.13,                    !- Field 78
    Until: 12:00,            !- Field 79
    0.35,                    !- Field 80
    Until: 13:00,            !- Field 81
    0.37,                    !- Field 82
    Until: 14:00,            !- Field 83
    0.37,                    !- Field 84
    Until: 15:00,            !- Field 85
    0.39,                    !- Field 86
    Until: 16:00,            !- Field 87
    0.41,                    !- Field 88
    Until: 17:00,            !- Field 89
    0.38,                    !- Field 90
    Until: 18:00,            !- Field 91
    0.34,                    !- Field 92
    Until: 19:00,            !- Field 93
    0.03,                    !- Field 94
    Until: 24:00,            !- Field 95
    0.00;                    !- Field 96

Schedule:Compact,
    INFIL_SCH,               !- Name
    fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    1.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    0.0,                     !- Field 6
    Until: 24:00,            !- Field 7
    1.0,                     !- Field 8
    For: Saturday,           !- Field 9
    Until: 06:00,            !- Field 10
    1.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    0.0,                     !- Field 13
    Until: 24:00,            !- Field 14
    1.0,                     !- Field 15
    For: WinterDesignDay,    !- Field 16
    Until: 24:00,            !- Field 17
    1.0,                     !- Field 18
    For: Sunday Holidays AllOtherDays,  !- Field 19
    Until: 08:00,            !- Field 20
    1.0,                     !- Field 21
    Until: 17:00,            !- Field 22
    0.0,                     !- Field 23
    Until: 24:00,            !- Field 24
    1.0;                     !- Field 25

Schedule:Compact,
    INFIL_HALF_ON_SCH,       !- Name
    fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    1.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    0.5,                     !- Field 6
    Until: 24:00,            !- Field 7
    1.0,                     !- Field 8
    For: Saturday,           !- Field 9
    Until: 06:00,            !- Field 10
    1.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    0.5,                     !- Field 13
    Until: 24:00,            !- Field 14
    1.0,                     !- Field 15
    For: WinterDesignDay,    !- Field 16
    Until: 24:00,            !- Field 17
    1.0,                     !- Field 18
    For: Sunday Holidays AllOtherDays,  !- Field 19
    Until: 08:00,            !- Field 20
    1.0,                     !- Field 21
    Until: 17:00,            !- Field 22
    0.5,                     !- Field 23
    Until: 24:00,            !- Field 24
    1.0;                     !- Field 25

Schedule:Compact,
    INFIL_Door_Opening_SCH,  !- Name
    fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 08:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 12:00,            !- Field 5
    0.144,                   !- Field 6
    Until: 18:00,            !- Field 7
    1.0,                     !- Field 8
    Until: 20:00,            !- Field 9
    0.144,                   !- Field 10
    Until: 24:00,            !- Field 11
    0.0;                     !- Field 12

! Schedule Retail Service Water Heating, ASHRAE 90.1-1989, Section 13
Schedule:Compact,
    BLDG_SWH_SCH,            !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 01:00,            !- Field 3
    0.04,                    !- Field 4
    Until: 03:00,            !- Field 5
    0.04,                    !- Field 6
    Until: 07:00,            !- Field 7
    0.04,                    !- Field 8
    Until: 08:00,            !- Field 9
    0.15,                    !- Field 10
    Until: 09:00,            !- Field 11
    0.23,                    !- Field 12
    Until: 10:00,            !- Field 13
    0.32,                    !- Field 14
    Until: 11:00,            !- Field 15
    0.41,                    !- Field 16
    Until: 12:00,            !- Field 17
    0.57,                    !- Field 18
    Until: 13:00,            !- Field 19
    0.62,                    !- Field 20
    Until: 14:00,            !- Field 21
    0.61,                    !- Field 22
    Until: 15:00,            !- Field 23
    0.5,                     !- Field 24
    Until: 16:00,            !- Field 25
    0.45,                    !- Field 26
    Until: 17:00,            !- Field 27
    0.46,                    !- Field 28
    Until: 18:00,            !- Field 29
    0.47,                    !- Field 30
    Until: 19:00,            !- Field 31
    0.42,                    !- Field 32
    Until: 20:00,            !- Field 33
    0.34,                    !- Field 34
    Until: 21:00,            !- Field 35
    0.33,                    !- Field 36
    Until: 22:00,            !- Field 37
    0.04,                    !- Field 38
    Until: 23:00,            !- Field 39
    0.04,                    !- Field 40
    Until: 24:00,            !- Field 41
    0.04,                    !- Field 42
    For: Saturday WinterDesignDay,  !- Field 43
    Until: 01:00,            !- Field 44
    0.11,                    !- Field 45
    Until: 02:00,            !- Field 46
    0.1,                     !- Field 47
    Until: 03:00,            !- Field 48
    0.08,                    !- Field 49
    Until: 06:00,            !- Field 50
    0.06,                    !- Field 51
    Until: 07:00,            !- Field 52
    0.06,                    !- Field 53
    Until: 08:00,            !- Field 54
    0.2,                     !- Field 55
    Until: 09:00,            !- Field 56
    0.24,                    !- Field 57
    Until: 10:00,            !- Field 58
    0.27,                    !- Field 59
    Until: 11:00,            !- Field 60
    0.42,                    !- Field 61
    Until: 12:00,            !- Field 62
    0.54,                    !- Field 63
    Until: 13:00,            !- Field 64
    0.59,                    !- Field 65
    Until: 14:00,            !- Field 66
    0.6,                     !- Field 67
    Until: 15:00,            !- Field 68
    0.49,                    !- Field 69
    Until: 16:00,            !- Field 70
    0.48,                    !- Field 71
    Until: 17:00,            !- Field 72
    0.47,                    !- Field 73
    Until: 18:00,            !- Field 74
    0.46,                    !- Field 75
    Until: 19:00,            !- Field 76
    0.44,                    !- Field 77
    Until: 20:00,            !- Field 78
    0.36,                    !- Field 79
    Until: 21:00,            !- Field 80
    0.29,                    !- Field 81
    Until: 22:00,            !- Field 82
    0.22,                    !- Field 83
    Until: 23:00,            !- Field 84
    0.06,                    !- Field 85
    Until: 24:00,            !- Field 86
    0.06,                    !- Field 87
    For: Sunday Holidays AllOtherDays,  !- Field 88
    Until: 03:00,            !- Field 89
    0.07,                    !- Field 90
    Until: 06:00,            !- Field 91
    0.06,                    !- Field 92
    Until: 07:00,            !- Field 93
    0.06,                    !- Field 94
    Until: 08:00,            !- Field 95
    0.06,                    !- Field 96
    Until: 09:00,            !- Field 97
    0.06,                    !- Field 98
    Until: 10:00,            !- Field 99
    0.14,                    !- Field 100
    Until: 11:00,            !- Field 101
    0.29,                    !- Field 102
    Until: 12:00,            !- Field 103
    0.31,                    !- Field 104
    Until: 14:00,            !- Field 105
    0.36,                    !- Field 106
    Until: 15:00,            !- Field 107
    0.34,                    !- Field 108
    Until: 16:00,            !- Field 109
    0.35,                    !- Field 110
    Until: 17:00,            !- Field 111
    0.37,                    !- Field 112
    Until: 18:00,            !- Field 113
    0.34,                    !- Field 114
    Until: 19:00,            !- Field 115
    0.25,                    !- Field 116
    Until: 20:00,            !- Field 117
    0.06,                    !- Field 118
    Until: 21:00,            !- Field 119
    0.06,                    !- Field 120
    Until: 22:00,            !- Field 121
    0.06,                    !- Field 122
    Until: 23:00,            !- Field 123
    0.06,                    !- Field 124
    Until: 24:00,            !- Field 125
    0.06;                    !- Field 126

Schedule:Compact,
    Hours_of_operation,      !- Name
    on/off,                  !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    1.0,                     !- Field 6
    Until: 24:00,            !- Field 7
    0.0,                     !- Field 8
    For: Saturday WinterDesignDay,  !- Field 9
    Until: 06:00,            !- Field 10
    0.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    1.0,                     !- Field 13
    Until: 24:00,            !- Field 14
    0.0,                     !- Field 15
    For: Sunday Holidays AllOtherDays,  !- Field 16
    Until: 08:00,            !- Field 17
    0.0,                     !- Field 18
    Until: 19:00,            !- Field 19
    1.0,                     !- Field 20
    Until: 24:00,            !- Field 21
    0.0;                     !- Field 22

Schedule:Compact,
    Hot Water Setpoint Temp Schedule,  !- Name
    Any Number,              !- Schedule Type Limits Name
    THROUGH: 12/31,          !- Field 1
    FOR: AllDays,            !- Field 2
    UNTIL: 24:00,            !- Field 3
    48.9;                    !- Field 4

Schedule:Compact,
    ALWAYS_ON,               !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    1.0;                     !- Field 4

Schedule:Compact,
    Exterior_Lgt_ALWAYS_ON,  !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    1;                       !- Field 4

Schedule:Compact,
    Exterior_Lgt_189_1,      !- Name
    Fraction,                !- Schedule Type Limits Name
    Through:12/31,           !- Field 1
    For:Weekdays,            !- Field 2
    Until:  9:00,            !- Field 3
    0.5,                     !- Field 4
    Until: 21:00,            !- Field 5
    1.0,                     !- Field 6
    Until: 24:00,            !- Field 7
    0.5,                     !- Field 8
    For:Saturday,            !- Field 9
    Until:  9:00,            !- Field 10
    0.5,                     !- Field 11
    Until: 22:00,            !- Field 12
    1.0,                     !- Field 13
    Until: 24:00,            !- Field 14
    0.5,                     !- Field 15
    For:Sunday Holidays  AllOtherDays,  !- Field 16
    Until:  9:00,            !- Field 17
    0.5,                     !- Field 18
    Until: 19:00,            !- Field 19
    1.0,                     !- Field 20
    Until: 24:00,            !- Field 21
    0.5;                     !- Field 22

Schedule:Compact,
    ALWAYS_OFF,              !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    0.0;                     !- Field 4

! Schedule Retail HVAC Systems, ASHRAE 90.1-1989, Section 13
!  Equivalent Full-Load Hours: Weekdays 15, Saturday 16, Sunday/Holidays 9
Schedule:Compact,
    HVACOperationSchd,       !- Name
    on/off,                  !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    1.0,                     !- Field 6
    Until: 24:00,            !- Field 7
    0.0,                     !- Field 8
    For: Saturday WinterDesignDay,  !- Field 9
    Until: 06:00,            !- Field 10
    0.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    1.0,                     !- Field 13
    Until: 24:00,            !- Field 14
    0.0,                     !- Field 15
    For: Sunday Holidays AllOtherDays,  !- Field 16
    Until: 08:00,            !- Field 17
    0.0,                     !- Field 18
    Until: 19:00,            !- Field 19
    1.0,                     !- Field 20
    Until: 24:00,            !- Field 21
    0.0;                     !- Field 22

Schedule:Compact,
    PSZ1_HVACOperationSchd,  !- Name
    on/off,                  !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    1.0,                     !- Field 6
    Until: 24:00,            !- Field 7
    0.0,                     !- Field 8
    For: Saturday WinterDesignDay,  !- Field 9
    Until: 06:00,            !- Field 10
    0.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    1.0,                     !- Field 13
    Until: 24:00,            !- Field 14
    0.0,                     !- Field 15
    For: Sunday Holidays AllOtherDays,  !- Field 16
    Until: 08:00,            !- Field 17
    0.0,                     !- Field 18
    Until: 19:00,            !- Field 19
    1.0,                     !- Field 20
    Until: 24:00,            !- Field 21
    0.0;                     !- Field 22

Schedule:Compact,
    PSZ2_HVACOperationSchd,  !- Name
    on/off,                  !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    1.0,                     !- Field 6
    Until: 24:00,            !- Field 7
    0.0,                     !- Field 8
    For: Saturday WinterDesignDay,  !- Field 9
    Until: 06:00,            !- Field 10
    0.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    1.0,                     !- Field 13
    Until: 24:00,            !- Field 14
    0.0,                     !- Field 15
    For: Sunday Holidays AllOtherDays,  !- Field 16
    Until: 08:00,            !- Field 17
    0.0,                     !- Field 18
    Until: 19:00,            !- Field 19
    1.0,                     !- Field 20
    Until: 24:00,            !- Field 21
    0.0;                     !- Field 22

Schedule:Compact,
    PSZ3_HVACOperationSchd,  !- Name
    on/off,                  !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    1.0,                     !- Field 6
    Until: 24:00,            !- Field 7
    0.0,                     !- Field 8
    For: Saturday WinterDesignDay,  !- Field 9
    Until: 06:00,            !- Field 10
    0.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    1.0,                     !- Field 13
    Until: 24:00,            !- Field 14
    0.0,                     !- Field 15
    For: Sunday Holidays AllOtherDays,  !- Field 16
    Until: 08:00,            !- Field 17
    0.0,                     !- Field 18
    Until: 19:00,            !- Field 19
    1.0,                     !- Field 20
    Until: 24:00,            !- Field 21
    0.0;                     !- Field 22

Schedule:Compact,
    PSZ4_HVACOperationSchd,  !- Name
    on/off,                  !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    1.0,                     !- Field 6
    Until: 24:00,            !- Field 7
    0.0,                     !- Field 8
    For: Saturday WinterDesignDay,  !- Field 9
    Until: 06:00,            !- Field 10
    0.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    1.0,                     !- Field 13
    Until: 24:00,            !- Field 14
    0.0,                     !- Field 15
    For: Sunday Holidays AllOtherDays,  !- Field 16
    Until: 08:00,            !- Field 17
    0.0,                     !- Field 18
    Until: 19:00,            !- Field 19
    1.0,                     !- Field 20
    Until: 24:00,            !- Field 21
    0.0;                     !- Field 22

Schedule:Compact,
    PlantOnSched,            !- Name
    On/Off,                  !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    1.0;                     !- Field 4

Schedule:Compact,
    FAN_SCH,                 !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    1.0;                     !- Field 4

Schedule:Compact,
    ReheatCoilAvailSched,    !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    1.0;                     !- Field 4

Schedule:Compact,
    CoolingCoilAvailSched,   !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    1.0;                     !- Field 4

Schedule:Compact,
    HTGSETP_SCH,             !- Name
    Temperature,             !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays WinterDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    15.56,                   !- Field 4
    Until: 07:00,            !- Field 5
    18.33,                   !- Field 6
    Until: 21:00,            !- Field 7
    21.11,                   !- Field 8
    Until: 24:00,            !- Field 9
    15.56,                   !- Field 10
    For SummerDesignDay,     !- Field 11
    Until: 24:00,            !- Field 12
    15.56,                   !- Field 13
    For: Saturday,           !- Field 14
    Until: 06:00,            !- Field 15
    15.56,                   !- Field 16
    Until: 07:00,            !- Field 17
    18.33,                   !- Field 18
    Until: 22:00,            !- Field 19
    21.11,                   !- Field 20
    Until: 24:00,            !- Field 21
    15.56,                   !- Field 22
    For: Sunday Holidays AllOtherDays,  !- Field 23
    Until:  8:00,            !- Field 24
    15.56,                   !- Field 25
    Until:  9:00,            !- Field 26
    18.33,                   !- Field 27
    Until: 19:00,            !- Field 28
    21.11,                   !- Field 29
    Until: 24:00,            !- Field 30
    15.56;                   !- Field 31

Schedule:Compact,
    CLGSETP_SCH,             !- Name
    Temperature,             !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    29.44,                   !- Field 4
    Until: 07:00,            !- Field 5
    26.67,                   !- Field 6
    Until: 21:00,            !- Field 7
    23.89,                   !- Field 8
    Until: 24:00,            !- Field 9
    29.44,                   !- Field 10
    For: Saturday,           !- Field 11
    Until: 06:00,            !- Field 12
    29.44,                   !- Field 13
    Until: 07:00,            !- Field 14
    26.67,                   !- Field 15
    Until: 22:00,            !- Field 16
    23.89,                   !- Field 17
    Until: 24:00,            !- Field 18
    29.44,                   !- Field 19
    For WinterDesignDay,     !- Field 20
    Until: 24:00,            !- Field 21
    29.44,                   !- Field 22
    For: Sunday Holidays AllOtherDays,  !- Field 23
    Until: 8:00,             !- Field 24
    29.44,                   !- Field 25
    Until: 09:00,            !- Field 26
    26.67,                   !- Field 27
    Until: 19:00,            !- Field 28
    23.89,                   !- Field 29
    Until: 24:00,            !- Field 30
    29.44;                   !- Field 31

Schedule:Compact,
    Humidity Setpoint Schedule,  !- Name
    Humidity,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 24:00,            !- Field 3
    50,                      !- Field 4
    For: Saturday WinterDesignDay,  !- Field 5
    Until: 24:00,            !- Field 6
    50,                      !- Field 7
    For: Sunday Holidays AllOtherDays,  !- Field 8
    Until: 24:00,            !- Field 9
    50;                      !- Field 10

Schedule:Compact,
    MinOA_MotorizedDamper_Sched,  !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 07:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    1.0,                     !- Field 6
    Until: 24:00,            !- Field 7
    0.0,                     !- Field 8
    For: Saturday,           !- Field 9
    Until: 07:00,            !- Field 10
    0.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    1.0,                     !- Field 13
    Until: 24:00,            !- Field 14
    0.0,                     !- Field 15
    For: WinterDesignDay,    !- Field 16
    Until: 24:00,            !- Field 17
    1.0,                     !- Field 18
    For: Sunday Holidays AllOtherDays,  !- Field 19
    Until: 09:00,            !- Field 20
    0.0,                     !- Field 21
    Until: 19:00,            !- Field 22
    1.0,                     !- Field 23
    Until: 24:00,            !- Field 24
    0.0;                     !- Field 25

Schedule:Compact,
    MinOA_Sched,             !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    1.0;                     !- Field 4

Schedule:Compact,
    Dual Zone Control Type Sched,  !- Name
    Control Type,            !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    4;                       !- Field 4

Schedule:Compact,
    Seasonal-Reset-Supply-Air-Temp-Sch,  !- Name
    Temperature,             !- Schedule Type Limits Name
    Through: 3/31,           !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    13.0,                    !- Field 4
    Through: 9/30,           !- Field 5
    For: AllDays,            !- Field 6
    Until: 24:00,            !- Field 7
    13.0,                    !- Field 8
    Through: 12/31,          !- Field 9
    For: AllDays,            !- Field 10
    Until: 24:00,            !- Field 11
    13.0;                    !- Field 12

Schedule:Compact,
    CW-Loop-Temp-Schedule,   !- Name
    Temperature,             !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    6.7;                     !- Field 4

Schedule:Compact,
    HW-Loop-Temp-Schedule,   !- Name
    Temperature,             !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    60.;                     !- Field 4

Schedule:Compact,
    Heating-Supply-Air-Temp-Sch,  !- Name
    Temperature,             !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    16.0;                    !- Field 4

Schedule:Compact,
    ACTIVITY_SCH,            !- Name
    Any Number,              !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    120.;                    !- Field 4

Schedule:Compact,
    WORK_EFF_SCH,            !- Name
    Fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    0.0;                     !- Field 4

Schedule:Compact,
    AIR_VELO_SCH,            !- Name
    Any Number,              !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    0.2;                     !- Field 4

Schedule:Compact,
    CLOTHING_SCH,            !- Name
    Any Number,              !- Schedule Type Limits Name
    Through: 04/30,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    1.0,                     !- Field 4
    Through: 09/30,          !- Field 5
    For: AllDays,            !- Field 6
    Until: 24:00,            !- Field 7
    0.5,                     !- Field 8
    Through: 12/31,          !- Field 9
    For: AllDays,            !- Field 10
    Until: 24:00,            !- Field 11
    1.0;                     !- Field 12

Schedule:Compact,
    SHADING_SCH,             !- Name
    Any Number,              !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    0.0;                     !- Field 4

!***** Direct Substitution Text *****
Schedule:Compact,
    FRONT_ENTRY_COOLING,     !- Name
    Temperature,             !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    100.;                    !- Field 4

Schedule:Compact,
    INFIL_SCH_PNNL,          !- Name
    fraction,                !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    1.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    0.25,                    !- Field 6
    Until: 24:00,            !- Field 7
    1.0,                     !- Field 8
    For: Saturday WinterDesignDay,  !- Field 9
    Until: 06:00,            !- Field 10
    1.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    0.25,                    !- Field 13
    Until: 24:00,            !- Field 14
    1.0,                     !- Field 15
    For: Sunday Holidays AllOtherDays,  !- Field 16
    Until: 08:00,            !- Field 17
    1.0,                     !- Field 18
    Until: 19:00,            !- Field 19
    0.25,                    !- Field 20
    Until: 24:00,            !- Field 21
    1.0;                     !- Field 22

Schedule:Compact,
    Exterior_lighting_schedule_a,  !- Name
    fraction,                !- Schedule Type Limits Name
    Through:12/31,           !- Field 1
    For:AllDays,             !- Field 2
    Until: 06:00,            !- Field 3
    0,                       !- Field 4
    Until: 24:00,            !- Field 5
    1;                       !- Field 6

Schedule:Compact,
    Exterior_lighting_schedule_b,  !- Name
    fraction,                !- Schedule Type Limits Name
    Through:12/31,           !- Field 1
    For:AllDays,             !- Field 2
    Until: 06:00,            !- Field 3
    0.3,                     !- Field 4
    Until: 24:00,            !- Field 5
    1;                       !- Field 6

Schedule:Compact,
    Outdoor CO2 Schedule,    !- Name
    Any Number,              !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    400.0;                   !- Field 4

! I applied the MinOA schedule to the DCV schedule.
Schedule:Compact,
    CO2AvailSchedule,        !- Name
    Any Number,              !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: Weekdays SummerDesignDay,  !- Field 2
    Until: 06:00,            !- Field 3
    0.0,                     !- Field 4
    Until: 21:00,            !- Field 5
    1.0,                     !- Field 6
    Until: 24:00,            !- Field 7
    0.0,                     !- Field 8
    For: Saturday WinterDesignDay,  !- Field 9
    Until: 06:00,            !- Field 10
    0.0,                     !- Field 11
    Until: 22:00,            !- Field 12
    1.0,                     !- Field 13
    Until: 24:00,            !- Field 14
    0.0,                     !- Field 15
    For: AllOtherDays,       !- Field 16
    Until: 08:00,            !- Field 17
    0.0,                     !- Field 18
    Until: 19:00,            !- Field 19
    1.0,                     !- Field 20
    Until: 24:00,            !- Field 21
    0.0;                     !- Field 22

Schedule:Compact,
    CO2SetpointSchedule,     !- Name
    Any Number,              !- Schedule Type Limits Name
    Through: 12/31,          !- Field 1
    For: AllDays,            !- Field 2
    Until: 24:00,            !- Field 3
    1000;                    !- Field 4


!-   ===========  ALL OBJECTS IN CLASS: MATERIAL ===========

! ------------------------------------------------------------------
! $Id: OpaqueLibraryScript_v30.idf,v 1.5 2010/10/21 19:30:30 atha577 Exp $
! $Log: OpaqueLibraryScript_v30.idf,v $
! Revision 1.5  2010/10/21 19:30:30  atha577
! Removed bb constructions for skylights.
!
! Revision 1.4  2010/10/16 00:49:56  atha577
! Minor change to bb code.
!
! Revision 1.3  2010/10/16 00:08:35  atha577
! Added bb skylight constructions.
!
! Revision 1.2  2010/01/20 21:56:42  d3l143
! reset R value of semi-heated Roof to 0.001 if the R values goes below 0.001.  V4.0 has a 0.001 threshold with it.
!
! Revision 1.1  2010/01/20 21:49:30  d3l143
! Initial revision
!
! Note:
! January 20, 2010: We experienced a problem in upgrading Warehouse from V3.0 to V4.0.
!                   The R value of the semiheated roof goes to around 0.0002 for Miami and Ryihad which V4.0 compliants that it is below 0.001.
!                   This was not a problem for V3.0.  Here we implemented a temporal solution to re-set the r value to 0.001 when it is below it.
! ------------------------------------------------------------------
!
Material,
    Std Wood 6inch,          !- Name
    MediumSmooth,            !- Roughness
    0.15,                    !- Thickness {m}
    0.12,                    !- Conductivity {W/m-K}
    540.0000,                !- Density {kg/m3}
    1210,                    !- Specific Heat {J/kg-K}
    0.9000000,               !- Thermal Absorptance
    0.7000000,               !- Solar Absorptance
    0.7000000;               !- Visible Absorptance

Material,
    AC02 Acoustic Ceiling,   !- Name
    MediumSmooth,            !- Roughness
    1.2700000E-02,           !- Thickness {m}
    5.7000000E-02,           !- Conductivity {W/m-K}
    288.0000,                !- Density {kg/m3}
    1339.000,                !- Specific Heat {J/kg-K}
    0.9000000,               !- Thermal Absorptance
    0.7000000,               !- Solar Absorptance
    0.2000000;               !- Visible Absorptance

Material,
    F07 25mm stucco,         !- Name
    Smooth,                  !- Roughness
    0.0254,                  !- Thickness {m}
    0.72,                    !- Conductivity {W/m-K}
    1856,                    !- Density {kg/m3}
    840,                     !- Specific Heat {J/kg-K}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance

Material,
    F08 Metal surface,       !- Name
    Smooth,                  !- Roughness
    0.0008,                  !- Thickness {m}
    45.28,                   !- Conductivity {W/m-K}
    7824,                    !- Density {kg/m3}
    500;                     !- Specific Heat {J/kg-K}

Material,
    F12 Asphalt shingles,    !- Name
    VeryRough,               !- Roughness
    0.0032,                  !- Thickness {m}
    0.04,                    !- Conductivity {W/m-K}
    1120,                    !- Density {kg/m3}
    1260,                    !- Specific Heat {J/kg-K}
    0.9,                     !- Thermal Absorptance
    0.77;                    !- Solar Absorptance

Material,
    F13 Built-up roofing,    !- Name
    Rough,                   !- Roughness
    0.0095,                  !- Thickness {m}
    0.16,                    !- Conductivity {W/m-K}
    1120,                    !- Density {kg/m3}
    1460,                    !- Specific Heat {J/kg-K}
    0.9,                     !- Thermal Absorptance
    0.77;                    !- Solar Absorptance

Material,
    G01 13mm gypsum board,   !- Name
    Smooth,                  !- Roughness
    0.0127,                  !- Thickness {m}
    0.1600,                  !- Conductivity {W/m-K}
    800.0000,                !- Density {kg/m3}
    1090.0000,               !- Specific Heat {J/kg-K}
    0.9000,                  !- Thermal Absorptance
    0.7000,                  !- Solar Absorptance
    0.5000;                  !- Visible Absorptance

Material,
    G01 16mm gypsum board,   !- Name
    MediumSmooth,            !- Roughness
    0.0159,                  !- Thickness {m}
    0.16,                    !- Conductivity {W/m-K}
    800,                     !- Density {kg/m3}
    1090;                    !- Specific Heat {J/kg-K}

Material,
    G02 16mm plywood,        !- Name
    Smooth,                  !- Roughness
    0.0159,                  !- Thickness {m}
    0.12,                    !- Conductivity {W/m-K}
    544,                     !- Density {kg/m3}
    1210;                    !- Specific Heat {J/kg-K}

Material,
    M14 150mm heavyweight concrete roof,  !- Name
    MediumRough,             !- Roughness
    0.1524,                  !- Thickness {m}
    2.31,                    !- Conductivity {W/m-K}
    2322,                    !- Density {kg/m3}
    832;                     !- Specific Heat {J/kg-K}

Material,
    100mm Normalweight concrete wall,  !- Name
    MediumRough,             !- Roughness
    0.1016,                  !- Thickness {m}
    2.31,                    !- Conductivity {W/m-K}
    2322,                    !- Density {kg/m3}
    832;                     !- Specific Heat {J/kg-K}

Material,
    200mm Normalweight concrete wall,  !- Name
    MediumRough,             !- Roughness
    0.2032,                  !- Thickness {m}
    2.31,                    !- Conductivity {W/m-K}
    2322,                    !- Density {kg/m3}
    832;                     !- Specific Heat {J/kg-K}

Material,
    100mm Normalweight concrete floor,  !- Name
    MediumRough,             !- Roughness
    0.1016,                  !- Thickness {m}
    2.31,                    !- Conductivity {W/m-K}
    2322,                    !- Density {kg/m3}
    832;                     !- Specific Heat {J/kg-K}

Material,
    150mm Normalweight concrete floor,  !- Name
    MediumRough,             !- Roughness
    0.1524,                  !- Thickness {m}
    2.31,                    !- Conductivity {W/m-K}
    2322,                    !- Density {kg/m3}
    832;                     !- Specific Heat {J/kg-K}

Material,
    200mm Normalweight concrete floor,  !- Name
    MediumRough,             !- Roughness
    0.2032,                  !- Thickness {m}
    2.31,                    !- Conductivity {W/m-K}
    2322,                    !- Density {kg/m3}
    832;                     !- Specific Heat {J/kg-K}

Material,
    M10 200mm concrete block wall,  !- Name
    MediumRough,             !- Roughness
    0.2032,                  !- Thickness {m}
    0.72,                    !- Conductivity {W/m-K}
    800,                     !- Density {kg/m3}
    832;                     !- Specific Heat {J/kg-K}

Material,
    M10 200mm concrete block basement wall,  !- Name
    MediumRough,             !- Roughness
    0.2032,                  !- Thickness {m}
    1.326,                   !- Conductivity {W/m-K}
    1842,                    !- Density {kg/m3}
    912;                     !- Specific Heat {J/kg-K}


!-   ===========  ALL OBJECTS IN CLASS: MATERIAL:NOMASS ===========

! Name
! Roughness
! Thermal Resistance
! Absorptance:Thermal --
! Absorptance:Solar
Material:NoMass,
    CP02 CARPET PAD,         !- Name
    VeryRough,               !- Roughness
    0.21648,                 !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.8;                     !- Visible Absorptance

Material:NoMass,
    Air_Wall_Material,       !- Name
    Rough,                   !- Roughness
    0.2079491,               !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7;                     !- Solar Absorptance

Material:NoMass,
    Nonres_Roof_Insulation,  !- Name
    MediumSmooth,            !- Roughness
    2.59864128954982,        !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance

Material:NoMass,
    Res_Roof_Insulation,     !- Name
    MediumSmooth,            !- Roughness
    0.0299387330245182,      !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance

Material:NoMass,
    Semiheated_Roof_Insulation,  !- Name
    MediumSmooth,            !- Roughness
    0.0299387330245182,      !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance

Material:NoMass,
    Nonres_Exterior_Wall_Insulation,  !- Name
    MediumSmooth,            !- Roughness
    0.849258644142981,
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance

Material:NoMass,
    Res_Exterior_Wall_Insulation,  !- Name
    MediumSmooth,            !- Roughness
    0.0299387330245182,      !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance

Material:NoMass,
    Semiheated_Exterior_Wall_Insulation,  !- Name
    MediumSmooth,            !- Roughness
    0.0299387330245182,      !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance

Material:NoMass,
    Nonres_Floor_Insulation, !- Name
    MediumSmooth,            !- Roughness
    0.0299387330245182,      !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance

Material:NoMass,
    Res_Floor_Insulation,    !- Name
    MediumSmooth,            !- Roughness
    0.0299387330245182,      !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance

Material:NoMass,
    Semiheated_Floor_Insulation,  !- Name
    MediumSmooth,            !- Roughness
    0.0299387330245182,      !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance

Material:NoMass,
    Std Opaque Door Panel,   !- Name
    MediumRough,             !- Roughness
    0.123456790123457,       !- Thermal Resistance {m2-K/W}
    0.9,                     !- Thermal Absorptance
    0.7,                     !- Solar Absorptance
    0.7;                     !- Visible Absorptance


!-   ===========  ALL OBJECTS IN CLASS: WINDOWMATERIAL:SIMPLEGLAZINGSYSTEM ===========

WindowMaterial:SimpleGlazingSystem,
    SimpleWindowLayer,       !- Name
    3.23660991, !- U-Factor
    0.39; !- Solar Heat Gain Coefficient


!-   ===========  ALL OBJECTS IN CLASS: CONSTRUCTION ===========

Construction,
    InteriorFurnishings,     !- Name
    Std Wood 6inch;          !- Outside Layer

Construction,
    Air_Wall,                !- Name
    Air_Wall_Material;       !- Outside Layer

Construction,
    DropCeiling,             !- Name
    AC02 Acoustic Ceiling;   !- Outside Layer

Construction,
    OpaqueDoor,              !- Name
    Std Opaque Door Panel;   !- Outside Layer

Construction,
    AtticRoofDeck,           !- Name
    F12 Asphalt shingles,    !- Outside Layer
    G02 16mm plywood;        !- Layer 2

Construction,
    int_wall,                !- Name
    G01 13mm gypsum board,   !- Outside Layer
    G01 13mm gypsum board;   !- Layer 2

Construction,
    ext_slab_8in_with_carpet,!- Name
    200mm Normalweight concrete floor,  !- Outside Layer
    CP02 CARPET PAD;         !- Layer 2

Construction,
    ext_slab_8in,            !- Name
    200mm Normalweight concrete floor;  !- Outside Layer

Construction,
    ext_slab_6in_with_carpet,!- Name
    150mm Normalweight concrete floor,  !- Outside Layer
    CP02 CARPET PAD;         !- Layer 2

Construction,
    ext_slab_6in,            !- Name
    150mm Normalweight concrete floor;  !- Outside Layer

Construction,
    int_slab_floor,          !- Name
    100mm Normalweight concrete floor,  !- Outside Layer
    CP02 CARPET PAD;         !- Layer 2

Construction,
    int_slab_ceiling,        !- Name
    CP02 CARPET PAD,         !- Outside Layer
    100mm Normalweight concrete floor;  !- Layer 2

Construction,
    basement_wall,           !- Name
    M10 200mm concrete block basement wall;  !- Outside Layer

Construction,
    int_wood_floor,          !- Name
    AC02 Acoustic Ceiling,   !- Outside Layer
    G02 16mm plywood,        !- Layer 2
    CP02 CARPET PAD;         !- Layer 3

Construction,
    ext_soffit_floor,        !- Name
    G02 16mm plywood;        !- Outside Layer

Construction,
    nonres_roof,             !- Name
    F13 Built-up roofing,    !- Outside Layer
    Nonres_Roof_Insulation,  !- Layer 2
    F08 Metal surface;       !- Layer 3

Construction,
    res_roof,                !- Name
    F13 Built-up roofing,    !- Outside Layer
    Res_Roof_Insulation,     !- Layer 2
    F08 Metal surface;       !- Layer 3

Construction,
    semiheated_roof,         !- Name
    F13 Built-up roofing,    !- Outside Layer
    Semiheated_Roof_Insulation,  !- Layer 2
    F08 Metal surface;       !- Layer 3

Construction,
    nonres_ext_wall,         !- Name
    200mm Normalweight concrete wall,  !- Outside Layer
    Nonres_Exterior_Wall_Insulation,  !- Layer 2
    G01 13mm gypsum board;   !- Layer 3

Construction,
    res_ext_wall,            !- Name
    200mm Normalweight concrete wall,  !- Outside Layer
    Res_Exterior_Wall_Insulation,  !- Layer 2
    G01 13mm gypsum board;   !- Layer 3

Construction,
    semiheated_ext_wall,     !- Name
    200mm Normalweight concrete wall,  !- Outside Layer
    Semiheated_Exterior_Wall_Insulation,  !- Layer 2
    G01 13mm gypsum board;   !- Layer 3

Construction,
    nonres_floor,            !- Name
    Nonres_Floor_Insulation, !- Outside Layer
    100mm Normalweight concrete floor,  !- Layer 2
    CP02 CARPET PAD;         !- Layer 3

Construction,
    res_floor,               !- Name
    Res_Floor_Insulation,    !- Outside Layer
    100mm Normalweight concrete floor,  !- Layer 2
    CP02 CARPET PAD;         !- Layer 3

Construction,
    semiheated_floor,        !- Name
    Semiheated_Floor_Insulation,  !- Outside Layer
    100mm Normalweight concrete floor,  !- Layer 2
    CP02 CARPET PAD;         !- Layer 3

Construction,
    nonres_floor_ceiling,    !- Name
    CP02 CARPET PAD,         !- Outside Layer
    100mm Normalweight concrete floor,  !- Layer 2
    Nonres_Floor_Insulation; !- Layer 3

Construction,
    res_floor_ceiling,       !- Name
    CP02 CARPET PAD,         !- Outside Layer
    100mm Normalweight concrete floor,  !- Layer 2
    Res_Floor_Insulation;    !- Layer 3

Construction,
    semiheated_floor_ceiling,!- Name
    CP02 CARPET PAD,         !- Outside Layer
    100mm Normalweight concrete floor,  !- Layer 2
    Semiheated_Floor_Insulation;  !- Layer 3

Construction,
    SimpleWindow,            !- Name
    SimpleWindowLayer;       !- Outside Layer


!-   ===========  ALL OBJECTS IN CLASS: GLOBALGEOMETRYRULES ===========

GlobalGeometryRules,
    UpperLeftCorner,         !- Starting Vertex Position
    Counterclockwise,        !- Vertex Entry Direction
    Relative,                !- Coordinate System
    Relative;                !- Daylighting Reference Point Coordinate System


!-   ===========  ALL OBJECTS IN CLASS: ZONE ===========

Zone,
    Back_Space,              !- Name
    0.0000,                  !- Direction of Relative North {deg}
    0.0000,                  !- X Origin {m}
    35.2700,                 !- Y Origin {m}
    0.0000,                  !- Z Origin {m}
    1,                       !- Type
    1.0000,                  !- Multiplier
    -9999.0000,              !- Ceiling Height {m}
    autocalculate,           !- Volume {m3}
    autocalculate,           !- Floor Area {m2}
    ,                        !- Zone Inside Convection Algorithm
    ,                        !- Zone Outside Convection Algorithm
    Yes;                     !- Part of Total Floor Area

Zone,
    Core_Retail,             !- Name
    0.0000,                  !- Direction of Relative North {deg}
    0.0000,                  !- X Origin {m}
    6.0000,                  !- Y Origin {m}
    0.0000,                  !- Z Origin {m}
    1,                       !- Type
    1.0000,                  !- Multiplier
    -9999.0000,              !- Ceiling Height {m}
    autocalculate,           !- Volume {m3}
    autocalculate,           !- Floor Area {m2}
    ,                        !- Zone Inside Convection Algorithm
    ,                        !- Zone Outside Convection Algorithm
    Yes;                     !- Part of Total Floor Area

Zone,
    Point_Of_Sale,           !- Name
    0.0000,                  !- Direction of Relative North {deg}
    0.0000,                  !- X Origin {m}
    0.0000,                  !- Y Origin {m}
    0.0000,                  !- Z Origin {m}
    1,                       !- Type
    1.0000,                  !- Multiplier
    -9999.0000,              !- Ceiling Height {m}
    autocalculate,           !- Volume {m3}
    autocalculate,           !- Floor Area {m2}
    ,                        !- Zone Inside Convection Algorithm
    ,                        !- Zone Outside Convection Algorithm
    Yes;                     !- Part of Total Floor Area

Zone,
    Front_Retail,            !- Name
    0.0000,                  !- Direction of Relative North {deg}
    29.1350,                 !- X Origin {m}
    0.0000,                  !- Y Origin {m}
    0.0000,                  !- Z Origin {m}
    1,                       !- Type
    1.0000,                  !- Multiplier
    -9999.0000,              !- Ceiling Height {m}
    autocalculate,           !- Volume {m3}
    autocalculate,           !- Floor Area {m2}
    ,                        !- Zone Inside Convection Algorithm
    ,                        !- Zone Outside Convection Algorithm
    Yes;                     !- Part of Total Floor Area

Zone,
    Front_Entry,             !- Name
    0.0000,                  !- Direction of Relative North {deg}
    25.1350,                 !- X Origin {m}
    0.0000,                  !- Y Origin {m}
    0.0000,                  !- Z Origin {m}
    1,                       !- Type
    1.0000,                  !- Multiplier
    -9999.0000,              !- Ceiling Height {m}
    autocalculate,           !- Volume {m3}
    autocalculate,           !- Floor Area {m2}
    ,                        !- Zone Inside Convection Algorithm
    ,                        !- Zone Outside Convection Algorithm
    Yes;                     !- Part of Total Floor Area


!-   ===========  ALL OBJECTS IN CLASS: BUILDINGSURFACE:DETAILED ===========

BuildingSurface:Detailed,
    Back_Space_Floor,        !- Name
    Floor,                   !- Surface Type
    ext_slab_6in_with_carpet,!- Construction Name
    Back_Space,              !- Zone Name
    GroundSlabPreprocessorPerimeter,  !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    93.998397350160,         !- Vertex 1 X-coordinate {m}
    37.943787654160,         !- Vertex 1 Y-coordinate {m}
    0.000000000000,          !- Vertex 1 Z-coordinate {m}
    93.998397350160,         !- Vertex 2 X-coordinate {m}
    30.943787654160,         !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    0.000000000000,          !- Vertex 3 X-coordinate {m}
    30.943787654160,         !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    0.000000000000,          !- Vertex 4 X-coordinate {m}
    37.943787654160,         !- Vertex 4 Y-coordinate {m}
    0.000000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Back_Space_Roof,         !- Name
    Roof,                    !- Surface Type
    nonres_roof,             !- Construction Name
    Back_Space,              !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    0.000000000000,          !- Vertex 1 X-coordinate {m}
    37.943787654160,         !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    0.000000000000,          !- Vertex 2 X-coordinate {m}
    30.943787654160,         !- Vertex 2 Y-coordinate {m}
    6.096000000000,          !- Vertex 2 Z-coordinate {m}
    93.998397350160,         !- Vertex 3 X-coordinate {m}
    30.943787654160,         !- Vertex 3 Y-coordinate {m}
    6.096000000000,          !- Vertex 3 Z-coordinate {m}
    93.998397350160,         !- Vertex 4 X-coordinate {m}
    37.943787654160,         !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Back_Space_Wall_East,    !- Name
    Wall,                    !- Surface Type
    nonres_ext_wall,         !- Construction Name
    Back_Space,              !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    93.998397350160,         !- Vertex 1 X-coordinate {m}
    30.943787654160,         !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    93.998397350160,         !- Vertex 2 X-coordinate {m}
    30.943787654160,         !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    93.998397350160,         !- Vertex 3 X-coordinate {m}
    37.943787654160,         !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    93.998397350160,         !- Vertex 4 X-coordinate {m}
    37.943787654160,         !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Back_Space_Wall_North,   !- Name
    Wall,                    !- Surface Type
    nonres_ext_wall,         !- Construction Name
    Back_Space,              !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    93.998397350160,         !- Vertex 1 X-coordinate {m}
    37.943787654160,         !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    93.998397350160,         !- Vertex 2 X-coordinate {m}
    37.943787654160,         !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    0.000000000000,          !- Vertex 3 X-coordinate {m}
    37.943787654160,         !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    0.000000000000,          !- Vertex 4 X-coordinate {m}
    37.943787654160,         !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Back_Space_Wall_West,    !- Name
    Wall,                    !- Surface Type
    nonres_ext_wall,         !- Construction Name
    Back_Space,              !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    0.000000000000,          !- Vertex 1 X-coordinate {m}
    37.943787654160,         !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    0.000000000000,          !- Vertex 2 X-coordinate {m}
    37.943787654160,         !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    0.000000000000,          !- Vertex 3 X-coordinate {m}
    30.943787654160,         !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    0.000000000000,          !- Vertex 4 X-coordinate {m}
    30.943787654160,         !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Back_Space_Wall_South,   !- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Back_Space,              !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Core_Retail_Wall_North,  !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    0.000000000000,          !- Vertex 1 X-coordinate {m}
    30.943787654160,         !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    0.000000000000,          !- Vertex 2 X-coordinate {m}
    30.943787654160,         !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    93.998397350160,         !- Vertex 3 X-coordinate {m}
    30.943787654160,         !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    93.998397350160,         !- Vertex 4 X-coordinate {m}
    30.943787654160,         !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Core_Retail_Floor,       !- Name
    Floor,                   !- Surface Type
    ext_slab_6in_with_carpet,!- Construction Name
    Core_Retail,             !- Zone Name
    GroundSlabPreprocessorCore,  !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    8,                       !- Number of Vertices
    93.998397350160,         !- Vertex 1 X-coordinate {m}
    60.213787654160,         !- Vertex 1 Y-coordinate {m}
    0.000000000000,          !- Vertex 1 Z-coordinate {m}
    93.998397350160,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    48.999198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    48.999198675080,         !- Vertex 4 X-coordinate {m}
    -3.000000000000,         !- Vertex 4 Y-coordinate {m}
    0.000000000000,          !- Vertex 4 Z-coordinate {m}
    44.999198675080,         !- Vertex 5 X-coordinate {m}
    -3.000000000000,         !- Vertex 5 Y-coordinate {m}
    0.000000000000,          !- Vertex 5 Z-coordinate {m}
    44.999198675080,         !- Vertex 6 X-coordinate {m}
    0.000000000000,          !- Vertex 6 Y-coordinate {m}
    0.000000000000,          !- Vertex 6 Z-coordinate {m}
    0.000000000000,          !- Vertex 7 X-coordinate {m}
    0.000000000000,          !- Vertex 7 Y-coordinate {m}
    0.000000000000,          !- Vertex 7 Z-coordinate {m}
    0.000000000000,          !- Vertex 8 X-coordinate {m}
    60.213787654160,         !- Vertex 8 Y-coordinate {m}
    0.000000000000;          !- Vertex 8 Z-coordinate {m}

BuildingSurface:Detailed,
    Core_Retail_Wall_South_3,!- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Core_Retail,             !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Front_Retail_Wall_North, !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    48.999198675080,         !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    48.999198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    93.998397350160,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    93.998397350160,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Core_Retail_Wall_South_1,!- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Core_Retail,             !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Point_Of_Sale_Wall_North,!- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    0.000000000000,          !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    0.000000000000,          !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    44.999198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    44.999198675080,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Core_Retail_Wall_East_1, !- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Core_Retail,             !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Front_Retail_Wall_West_2,!- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    48.999198675080,         !- Vertex 1 X-coordinate {m}
    -3.000000000000,         !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    48.999198675080,         !- Vertex 2 X-coordinate {m}
    -3.000000000000,         !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    48.999198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    48.999198675080,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Core_Retail_Wall_South_2,!- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Core_Retail,             !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Front_Entry_Wall_North,  !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    44.999198675080,         !- Vertex 1 X-coordinate {m}
    -3.000000000000,         !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    44.999198675080,         !- Vertex 2 X-coordinate {m}
    -3.000000000000,         !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    48.999198675080,         !- Vertex 3 X-coordinate {m}
    -3.000000000000,         !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    48.999198675080,         !- Vertex 4 X-coordinate {m}
    -3.000000000000,         !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Core_Retail_Wall_North,  !- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Core_Retail,             !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Back_Space_Wall_South,   !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    93.998397350160,         !- Vertex 1 X-coordinate {m}
    60.213787654160,         !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    93.998397350160,         !- Vertex 2 X-coordinate {m}
    60.213787654160,         !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    0.000000000000,          !- Vertex 3 X-coordinate {m}
    60.213787654160,         !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    0.000000000000,          !- Vertex 4 X-coordinate {m}
    60.213787654160,         !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Core_Retail_Wall_West_2, !- Name
    Wall,                    !- Surface Type
    nonres_ext_wall,         !- Construction Name
    Core_Retail,             !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    0.000000000000,          !- Vertex 1 X-coordinate {m}
    60.213787654160,         !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    0.000000000000,          !- Vertex 2 X-coordinate {m}
    60.213787654160,         !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    0.000000000000,          !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    0.000000000000,          !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Core_Retail_Roof,        !- Name
    Roof,                    !- Surface Type
    nonres_roof,             !- Construction Name
    Core_Retail,             !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    8,                       !- Number of Vertices
    0.000000000000,          !- Vertex 1 X-coordinate {m}
    60.213787654160,         !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    0.000000000000,          !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    6.096000000000,          !- Vertex 2 Z-coordinate {m}
    44.999198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    6.096000000000,          !- Vertex 3 Z-coordinate {m}
    44.999198675080,         !- Vertex 4 X-coordinate {m}
    -3.000000000000,         !- Vertex 4 Y-coordinate {m}
    6.096000000000,          !- Vertex 4 Z-coordinate {m}
    48.999198675080,         !- Vertex 5 X-coordinate {m}
    -3.000000000000,         !- Vertex 5 Y-coordinate {m}
    6.096000000000,          !- Vertex 5 Z-coordinate {m}
    48.999198675080,         !- Vertex 6 X-coordinate {m}
    0.000000000000,          !- Vertex 6 Y-coordinate {m}
    6.096000000000,          !- Vertex 6 Z-coordinate {m}
    93.998397350160,         !- Vertex 7 X-coordinate {m}
    0.000000000000,          !- Vertex 7 Y-coordinate {m}
    6.096000000000,          !- Vertex 7 Z-coordinate {m}
    93.998397350160,         !- Vertex 8 X-coordinate {m}
    60.213787654160,         !- Vertex 8 Y-coordinate {m}
    6.096000000000;          !- Vertex 8 Z-coordinate {m}

BuildingSurface:Detailed,
    Core_Retail_Wall_East_2, !- Name
    Wall,                    !- Surface Type
    nonres_ext_wall,         !- Construction Name
    Core_Retail,             !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    93.998397350160,         !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    93.998397350160,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    93.998397350160,         !- Vertex 3 X-coordinate {m}
    60.213787654160,         !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    93.998397350160,         !- Vertex 4 X-coordinate {m}
    60.213787654160,         !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Core_Retail_Wall_West_1, !- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Core_Retail,             !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Point_Of_Sale_Wall_East_2,  !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    44.999198675080,         !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    44.999198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    44.999198675080,         !- Vertex 3 X-coordinate {m}
    -3.000000000000,         !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    44.999198675080,         !- Vertex 4 X-coordinate {m}
    -3.000000000000,         !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Point_Of_Sale_Floor,     !- Name
    Floor,                   !- Surface Type
    ext_slab_6in_with_carpet,!- Construction Name
    Point_Of_Sale,           !- Zone Name
    GroundSlabPreprocessorPerimeter,  !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    44.999198675080,         !- Vertex 1 X-coordinate {m}
    6.000000000000,          !- Vertex 1 Y-coordinate {m}
    0.000000000000,          !- Vertex 1 Z-coordinate {m}
    44.999198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    0.000000000000,          !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    0.000000000000,          !- Vertex 4 X-coordinate {m}
    6.000000000000,          !- Vertex 4 Y-coordinate {m}
    0.000000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Point_Of_Sale_Wall_South,!- Name
    Wall,                    !- Surface Type
    nonres_ext_wall,         !- Construction Name
    Point_Of_Sale,           !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    0.000000000000,          !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    0.000000000000,          !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    44.999198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    44.999198675080,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Point_Of_Sale_Wall_East_2,  !- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Point_Of_Sale,           !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Core_Retail_Wall_West_1, !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    44.999198675080,         !- Vertex 1 X-coordinate {m}
    3.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    44.999198675080,         !- Vertex 2 X-coordinate {m}
    3.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    44.999198675080,         !- Vertex 3 X-coordinate {m}
    6.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    44.999198675080,         !- Vertex 4 X-coordinate {m}
    6.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Point_Of_Sale_Wall_West, !- Name
    Wall,                    !- Surface Type
    nonres_ext_wall,         !- Construction Name
    Point_Of_Sale,           !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    0.000000000000,          !- Vertex 1 X-coordinate {m}
    6.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    0.000000000000,          !- Vertex 2 X-coordinate {m}
    6.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    0.000000000000,          !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    0.000000000000,          !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Point_Of_Sale_Wall_North,!- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Point_Of_Sale,           !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Core_Retail_Wall_South_1,!- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    44.999198675080,         !- Vertex 1 X-coordinate {m}
    6.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    44.999198675080,         !- Vertex 2 X-coordinate {m}
    6.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    0.000000000000,          !- Vertex 3 X-coordinate {m}
    6.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    0.000000000000,          !- Vertex 4 X-coordinate {m}
    6.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Point_Of_Sale_Roof,      !- Name
    Roof,                    !- Surface Type
    nonres_roof,             !- Construction Name
    Point_Of_Sale,           !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    0.000000000000,          !- Vertex 1 X-coordinate {m}
    6.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    0.000000000000,          !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    6.096000000000,          !- Vertex 2 Z-coordinate {m}
    44.999198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    6.096000000000,          !- Vertex 3 Z-coordinate {m}
    44.999198675080,         !- Vertex 4 X-coordinate {m}
    6.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Point_Of_Sale_Wall_East_1,  !- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Point_Of_Sale,           !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Front_Entry_Wall_West,   !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    44.999198675080,         !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    44.999198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    44.999198675080,         !- Vertex 3 X-coordinate {m}
    3.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    44.999198675080,         !- Vertex 4 X-coordinate {m}
    3.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Retail_Floor,      !- Name
    Floor,                   !- Surface Type
    ext_slab_6in_with_carpet,!- Construction Name
    Front_Retail,            !- Zone Name
    GroundSlabPreprocessorPerimeter,  !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    64.863397350160,         !- Vertex 1 X-coordinate {m}
    6.000000000000,          !- Vertex 1 Y-coordinate {m}
    0.000000000000,          !- Vertex 1 Z-coordinate {m}
    64.863397350160,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    19.864198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    19.864198675080,         !- Vertex 4 X-coordinate {m}
    6.000000000000,          !- Vertex 4 Y-coordinate {m}
    0.000000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Retail_Walll_East, !- Name
    Wall,                    !- Surface Type
    nonres_ext_wall,         !- Construction Name
    Front_Retail,            !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    64.863397350160,         !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    64.863397350160,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    64.863397350160,         !- Vertex 3 X-coordinate {m}
    6.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    64.863397350160,         !- Vertex 4 X-coordinate {m}
    6.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Retail_Wall_West_1,!- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Front_Retail,            !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Front_Entry_Wall_East,   !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    19.864198675080,         !- Vertex 1 X-coordinate {m}
    3.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    19.864198675080,         !- Vertex 2 X-coordinate {m}
    3.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    19.864198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    19.864198675080,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Retail_Roof,       !- Name
    Roof,                    !- Surface Type
    nonres_roof,             !- Construction Name
    Front_Retail,            !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    19.864198675080,         !- Vertex 1 X-coordinate {m}
    6.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    19.864198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    6.096000000000,          !- Vertex 2 Z-coordinate {m}
    64.863397350160,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    6.096000000000,          !- Vertex 3 Z-coordinate {m}
    64.863397350160,         !- Vertex 4 X-coordinate {m}
    6.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Retail_Wall_North, !- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Front_Retail,            !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Core_Retail_Wall_South_3,!- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    64.863397350160,         !- Vertex 1 X-coordinate {m}
    6.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    64.863397350160,         !- Vertex 2 X-coordinate {m}
    6.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    19.864198675080,         !- Vertex 3 X-coordinate {m}
    6.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    19.864198675080,         !- Vertex 4 X-coordinate {m}
    6.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Retail_Wall_South, !- Name
    Wall,                    !- Surface Type
    nonres_ext_wall,         !- Construction Name
    Front_Retail,            !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    19.864198675080,         !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    19.864198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    64.863397350160,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    64.863397350160,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Retail_Wall_West_2,!- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Front_Retail,            !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Core_Retail_Wall_East_1, !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    19.864198675080,         !- Vertex 1 X-coordinate {m}
    6.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    19.864198675080,         !- Vertex 2 X-coordinate {m}
    6.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    19.864198675080,         !- Vertex 3 X-coordinate {m}
    3.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    19.864198675080,         !- Vertex 4 X-coordinate {m}
    3.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Entry_Floor,       !- Name
    Floor,                   !- Surface Type
    ext_slab_6in_with_carpet,!- Construction Name
    Front_Entry,             !- Zone Name
    GroundSlabPreprocessorPerimeter,  !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    23.864198675080,         !- Vertex 1 X-coordinate {m}
    3.000000000000,          !- Vertex 1 Y-coordinate {m}
    0.000000000000,          !- Vertex 1 Z-coordinate {m}
    23.864198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    19.864198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    19.864198675080,         !- Vertex 4 X-coordinate {m}
    3.000000000000,          !- Vertex 4 Y-coordinate {m}
    0.000000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Entry_Wall_East,   !- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Front_Entry,             !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Front_Retail_Wall_West_1,!- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    23.864198675080,         !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    23.864198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    23.864198675080,         !- Vertex 3 X-coordinate {m}
    3.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    23.864198675080,         !- Vertex 4 X-coordinate {m}
    3.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Entry_Wall_North,  !- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Front_Entry,             !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Core_Retail_Wall_South_2,!- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    23.864198675080,         !- Vertex 1 X-coordinate {m}
    3.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    23.864198675080,         !- Vertex 2 X-coordinate {m}
    3.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    19.864198675080,         !- Vertex 3 X-coordinate {m}
    3.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    19.864198675080,         !- Vertex 4 X-coordinate {m}
    3.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Entry_Wall_South,  !- Name
    Wall,                    !- Surface Type
    nonres_ext_wall,         !- Construction Name
    Front_Entry,             !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    19.864198675080,         !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    19.864198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    23.864198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    23.864198675080,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Entry_Wall_West,   !- Name
    Wall,                    !- Surface Type
    int_wall,                !- Construction Name
    Front_Entry,             !- Zone Name
    Surface,                 !- Outside Boundary Condition
    Point_Of_Sale_Wall_East_1,  !- Outside Boundary Condition Object
    NoSun,                   !- Sun Exposure
    NoWind,                  !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    19.864198675080,         !- Vertex 1 X-coordinate {m}
    3.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    19.864198675080,         !- Vertex 2 X-coordinate {m}
    3.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.000000000000,          !- Vertex 2 Z-coordinate {m}
    19.864198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.000000000000,          !- Vertex 3 Z-coordinate {m}
    19.864198675080,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}

BuildingSurface:Detailed,
    Front_Entry_Roof,        !- Name
    Roof,                    !- Surface Type
    nonres_roof,             !- Construction Name
    Front_Entry,             !- Zone Name
    Outdoors,                !- Outside Boundary Condition
    ,                        !- Outside Boundary Condition Object
    SunExposed,              !- Sun Exposure
    WindExposed,             !- Wind Exposure
    AutoCalculate,           !- View Factor to Ground
    4,                       !- Number of Vertices
    19.864198675080,         !- Vertex 1 X-coordinate {m}
    3.000000000000,          !- Vertex 1 Y-coordinate {m}
    6.096000000000,          !- Vertex 1 Z-coordinate {m}
    19.864198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    6.096000000000,          !- Vertex 2 Z-coordinate {m}
    23.864198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    6.096000000000,          !- Vertex 3 Z-coordinate {m}
    23.864198675080,         !- Vertex 4 X-coordinate {m}
    3.000000000000,          !- Vertex 4 Y-coordinate {m}
    6.096000000000;          !- Vertex 4 Z-coordinate {m}


!-   ===========  ALL OBJECTS IN CLASS: FENESTRATIONSURFACE:DETAILED ===========

FenestrationSurface:Detailed,
    Point_Of_Sale_Wall_South_Glazing,  !- Name
    Window,                  !- Surface Type
    SimpleWindow,            !- Construction Name
    Point_Of_Sale_Wall_South,!- Building Surface Name
    ,                        !- Outside Boundary Condition Object
    AutoCalculate,           !- View Factor to Ground
    ,                        !- Shading Control Name
    ,                        !- Frame and Divider Name
    1.0000,                  !- Multiplier
    4,                       !- Number of Vertices
    0.050000000000,          !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    2.660000000000,          !- Vertex 1 Z-coordinate {m}
    0.050000000000,          !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    1.140000000000,          !- Vertex 2 Z-coordinate {m}
    44.949198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    1.140000000000,          !- Vertex 3 Z-coordinate {m}
    44.949198675080,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    2.660000000000;          !- Vertex 4 Z-coordinate {m}

FenestrationSurface:Detailed,
    Front_Retail_Wall_South_Glazing,  !- Name
    Window,                  !- Surface Type
    SimpleWindow,            !- Construction Name
    Front_Retail_Wall_South, !- Building Surface Name
    ,                        !- Outside Boundary Condition Object
    AutoCalculate,           !- View Factor to Ground
    ,                        !- Shading Control Name
    ,                        !- Frame and Divider Name
    1.0000,                  !- Multiplier
    4,                       !- Number of Vertices
    19.914198675080,         !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    2.660000000000,          !- Vertex 1 Z-coordinate {m}
    19.914198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    1.140000000000,          !- Vertex 2 Z-coordinate {m}
    64.813397350160,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    1.140000000000,          !- Vertex 3 Z-coordinate {m}
    64.813397350160,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    2.660000000000;          !- Vertex 4 Z-coordinate {m}

FenestrationSurface:Detailed,
    Front_Entry_Wall_South_Glazing,  !- Name
    Window,                  !- Surface Type
    SimpleWindow,            !- Construction Name
    Front_Entry_Wall_South,  !- Building Surface Name
    ,                        !- Outside Boundary Condition Object
    AutoCalculate,           !- View Factor to Ground
    ,                        !- Shading Control Name
    ,                        !- Frame and Divider Name
    1.0000,                  !- Multiplier
    4,                       !- Number of Vertices
    20.364198675080,         !- Vertex 1 X-coordinate {m}
    0.000000000000,          !- Vertex 1 Y-coordinate {m}
    2.660000000000,          !- Vertex 1 Z-coordinate {m}
    20.364198675080,         !- Vertex 2 X-coordinate {m}
    0.000000000000,          !- Vertex 2 Y-coordinate {m}
    0.050000000000,          !- Vertex 2 Z-coordinate {m}
    23.364198675080,         !- Vertex 3 X-coordinate {m}
    0.000000000000,          !- Vertex 3 Y-coordinate {m}
    0.050000000000,          !- Vertex 3 Z-coordinate {m}
    23.364198675080,         !- Vertex 4 X-coordinate {m}
    0.000000000000,          !- Vertex 4 Y-coordinate {m}
    2.660000000000;          !- Vertex 4 Z-coordinate {m}


!-   ===========  ALL OBJECTS IN CLASS: WINDOWPROPERTY:FRAMEANDDIVIDER ===========

!FenestrationSurface:Detailed,
!    skylights_R3C8,          !- Name
!    Window,                  !- Surface Type
!    Window_U_1.17_SHGC_0.49, !- Construction Name
!    Core_Retail_Roof,        !- Building Surface Name
!    ,                        !- Outside Boundary Condition Object
!    ,                        !- View Factor to Ground
!    ,                        !- Shading Control Name
!    Skylight_Frame,          !- Frame and Divider Name
!    ,                        !- Multiplier
!    4,                       !- Number of Vertices
!    33.832800000000,               !- Vertex 1 X-coordinate {m}
!    49.240987654160,               !- Vertex 1 Y-coordinate {m}
!    6.096000000000,                !- Vertex 1 Z-coordinate {m}
!    33.832800000000,               !- Vertex 2 X-coordinate {m}
!    48.326587654160,               !- Vertex 2 Y-coordinate {m}
!    6.096000000000,                !- Vertex 2 Z-coordinate {m}
!    34.747200000000,               !- Vertex 3 X-coordinate {m}
!    48.326587654160,               !- Vertex 3 Y-coordinate {m}
!    6.096000000000,                !- Vertex 3 Z-coordinate {m}
!    34.747200000000,               !- Vertex 4 X-coordinate {m}
!    49.240987654160,               !- Vertex 4 Y-coordinate {m}
!    6.096000000000;                !- Vertex 4 Z-coordinate {m}
!
!FenestrationSurface:Detailed,
!    skylights_R3C1,          !- Name
!    Window,                  !- Surface Type
!    Window_U_1.17_SHGC_0.49, !- Construction Name
!    Core_Retail_Roof,        !- Building Surface Name
!    ,                        !- Outside Boundary Condition Object
!    ,                        !- View Factor to Ground
!    ,                        !- Shading Control Name
!    Skylight_Frame,          !- Frame and Divider Name
!    ,                        !- Multiplier
!    4,                       !- Number of Vertices
!    1.828800000000,                !- Vertex 1 X-coordinate {m}
!    49.240987654160,               !- Vertex 1 Y-coordinate {m}
!    6.096000000000,                !- Vertex 1 Z-coordinate {m}
!    1.828800000000,                !- Vertex 2 X-coordinate {m}
!    48.326587654160,               !- Vertex 2 Y-coordinate {m}
!    6.096000000000,                !- Vertex 2 Z-coordinate {m}
!    2.743200000000,                !- Vertex 3 X-coordinate {m}
!    48.326587654160,               !- Vertex 3 Y-coordinate {m}
!    6.096000000000,                !- Vertex 3 Z-coordinate {m}
!    2.743200000000,                !- Vertex 4 X-coordinate {m}
!    49.240987654160,               !- Vertex 4 Y-coordinate {m}
!    6.096000000000;                !- Vertex 4 Z-coordinate {m}
!
!FenestrationSurface:Detailed,
!    skylights_R3C2,          !- Name
!    Window,                  !- Surface Type
!    Window_U_1.17_SHGC_0.49, !- Construction Name
!    Core_Retail_Roof,        !- Building Surface Name
!    ,                        !- Outside Boundary Condition Object
!    ,                        !- View Factor to Ground
!    ,                        !- Shading Control Name
!    Skylight_Frame,          !- Frame and Divider Name
!    ,                        !- Multiplier
!    4,                       !- Number of Vertices
!    6.400800000000,                !- Vertex 1 X-coordinate {m}
!    49.240987654160,               !- Vertex 1 Y-coordinate {m}
!    6.096000000000,                !- Vertex 1 Z-coordinate {m}
!    6.400800000000,                !- Vertex 2 X-coordinate {m}
!    48.326587654160,               !- Vertex 2 Y-coordinate {m}
!    6.096000000000,                !- Vertex 2 Z-coordinate {m}
!    7.315200000000,                !- Vertex 3 X-coordinate {m}
!    48.326587654160,               !- Vertex 3 Y-coordinate {m}
!    6.096000000000,                !- Vertex 3 Z-coordinate {m}
!    7.315200000000,                !- Vertex 4 X-coordinate {m}
!    49.240987654160,               !- Vertex 4 Y-coordinate {m}
!    6.096000000000;                !- Vertex 4 Z-coordinate {m}
!
!FenestrationSurface:Detailed,
!    skylights_R3C3,          !- Name
!    Window,                  !- Surface Type
!    Window_U_1.17_SHGC_0.49, !- Construction Name
!    Core_Retail_Roof,        !- Building Surface Name
!    ,                        !- Outside Boundary Condition Object
!    ,                        !- View Factor to Ground
!    ,                        !- Shading Control Name
!    Skylight_Frame,          !- Frame and Divider Name
!    ,                        !- Multiplier
!    4,                       !- Number of Vertices
!    10.972800000000,               !- Vertex 1 X-coordinate {m}
!    49.240987654160,               !- Vertex 1 Y-coordinate {m}
!    6.096000000000,                !- Vertex 1 Z-coordinate {m}
!    10.972800000000,               !- Vertex 2 X-coordinate {m}
!    48.326587654160,               !- Vertex 2 Y-coordinate {m}
!    6.096000000000,                !- Vertex 2 Z-coordinate {m}
!    11.887200000000,               !- Vertex 3 X-coordinate {m}
!    48.326587654160,               !- Vertex 3 Y-coordinate {m}
!    6.096000000000,                !- Vertex 3 Z-coordinate {m}
!    11.887200000000,               !- Vertex 4 X-coordinate {m}
!    49.240987654160,               !- Vertex 4 Y-coordinate {m}
!    6.096000000000;                !- Vertex 4 Z-coordinate {m}
!
!FenestrationSurface:Detailed,
!    skylights_R1C3,          !- Name
!    Window,                  !- Surface Type
!    Window_U_1.17_SHGC_0.49, !- Construction Name
!    Core_Retail_Roof,        !- Building Surface Name
!    ,                        !- Outside Boundary Condition Object
!    ,                        !- View Factor to Ground
!    ,                        !- Shading Control Name
!    Skylight_Frame,          !- Frame and Divider Name
!    ,                        !- Multiplier
!    4,                       !- Number of Vertices
!    10.972800000000,               !- Vertex 1 X-coordinate {m}
!    58.384987654160,               !- Vertex 1 Y-coordinate {m}
!    6.096000000000,                !- Vertex 1 Z-coordinate {m}
!    10.972800000000,               !- Vertex 2 X-coordinate {m}
!    57.470587654160,               !- Vertex 2 Y-coordinate {m}
!    6.096000000000,                !- Vertex 2 Z-coordinate {m}
!    11.887200000000,               !- Vertex 3 X-coordinate {m}
!    57.470587654160,               !- Vertex 3 Y-coordinate {m}
!    6.096000000000,                !- Vertex 3 Z-coordinate {m}
!    11.887200000000,               !- Vertex 4 X-coordinate {m}
!    58.384987654160,               !- Vertex 4 Y-coordinate {m}
!    6.096000000000;                !- Vertex 4 Z-coordinate {m}
!
!FenestrationSurface:Detailed,
!    skylights_R1C1,          !- Name
!    Window,                  !- Surface Type
!    Window_U_1.17_SHGC_0.49, !- Construction Name
!    Core_Retail_Roof,        !- Building Surface Name
!    ,                        !- Outside Boundary Condition Object
!    ,                        !- View Factor to Ground
!    ,                        !- Shading Control Name
!    Skylight_Frame,          !- Frame and Divider Name
!    ,                        !- Multiplier
!    4,                       !- Number of Vertices
!    1.828800000000,                !- Vertex 1 X-coordinate {m}
!    58.384987654160,               !- Vertex 1 Y-coordinate {m}
!    6.096000000000,                !- Vertex 1 Z-coordinate {m}
!    1.828800000000,                !- Vertex 2 X-coordinate {m}
!    57.470587654160,               !- Vertex 2 Y-coordinate {m}
!    6.096000000000,                !- Vertex 2 Z-coordinate {m}
!    2.743200000000,                !- Vertex 3 X-coordinate {m}
!    57.470587654160,               !- Vertex 3 Y-coordinate {m}
!    6.096000000000,                !- Vertex 3 Z-coordinate {m}
!    2.743200000000,                !- Vertex 4 X-coordinate {m}
!    58.384987654160,               !- Vertex 4 Y-coordinate {m}
!    6.096000000000;                !- Vertex 4 Z-coordinate {m}
!
!FenestrationSurface:Detailed,
!    skylights_R1C8,          !- Name
!    Window,                  !- Surface Type
!    Window_U_1.17_SHGC_0.49, !- Construction Name
!    Core_Retail_Roof,        !- Building Surface Name
!    ,                        !- Outside Boundary Condition Object
!    ,                        !- View Factor to Ground
!    ,                        !- Shading Control Name
!    Skylight_Frame,          !- Frame and Divider Name
!    ,                        !- Multiplier
!    4,                       !- Number of Vertices
!    33.832800000000,               !- Vertex 1 X-coordinate {m}
!    58.384987654160,               !- Vertex 1 Y-coordinate {m}
!    6.096000000000,                !- Vertex 1 Z-coordinate {m}
!    33.832800000000,               !- Vertex 2 X-coordinate {m}
!    57.470587654160,               !- Vertex 2 Y-coordinate {m}
!    6.096000000000,                !- Vertex 2 Z-coordinate {m}
!    34.747200000000,               !- Vertex 3 X-coordinate {m}
!    57.470587654160,               !- Vertex 3 Y-coordinate {m}
!    6.096000000000,                !- Vertex 3 Z-coordinate {m}
!    34.747200000000,               !- Vertex 4 X-coordinate {m}
!    58.384987654160,               !- Vertex 4 Y-coordinate {m}
!    6.096000000000;                !- Vertex 4 Z-coordinate {m}
!
!FenestrationSurface:Detailed,
!    skylights_R1C2,          !- Name
!    Window,                  !- Surface Type
!    Window_U_1.17_SHGC_0.49, !- Construction Name
!    Core_Retail_Roof,        !- Building Surface Name
!    ,                        !- Outside Boundary Condition Object
!    ,                        !- View Factor to Ground
!    ,                        !- Shading Control Name
!    Skylight_Frame,          !- Frame and Divider Name
!    ,                        !- Multiplier
!    4,                       !- Number of Vertices
!    6.400800000000,                !- Vertex 1 X-coordinate {m}
!    58.384987654160,               !- Vertex 1 Y-coordinate {m}
!    6.096000000000,                !- Vertex 1 Z-coordinate {m}
!    6.400800000000,                !- Vertex 2 X-coordinate {m}
!    57.470587654160,               !- Vertex 2 Y-coordinate {m}
!    6.096000000000,                !- Vertex 2 Z-coordinate {m}
!    7.315200000000,                !- Vertex 3 X-coordinate {m}
!    57.470587654160,               !- Vertex 3 Y-coordinate {m}
!    6.096000000000,                !- Vertex 3 Z-coordinate {m}
!    7.315200000000,                !- Vertex 4 X-coordinate {m}
!    58.384987654160,               !- Vertex 4 Y-coordinate {m}
!    6.096000000000;                !- Vertex 4 Z-coordinate {m}
!
! Skylight frame
!
!
WindowProperty:FrameAndDivider,
    Skylight_Frame,          !- Name
    0.131,                   !- Frame Width {m}
    ,                        !- Frame Outside Projection {m}
    ,                        !- Frame Inside Projection {m}
    283.91,                  !- Frame Conductance {W/m2-K}
    1,                       !- Ratio of Frame-Edge Glass Conductance to Center-Of-Glass Conductance
    0.7,                     !- Frame Solar Absorptance
    0.7,                     !- Frame Visible Absorptance
    0.9,                     !- Frame Thermal Hemispherical Emissivity
    ,                        !- Divider Type
    ,                        !- Divider Width {m}
    ,                        !- Number of Horizontal Dividers
    ,                        !- Number of Vertical Dividers
    ,                        !- Divider Outside Projection {m}
    ,                        !- Divider Inside Projection {m}
    ,                        !- Divider Conductance {W/m2-K}
    1,                       !- Ratio of Divider-Edge Glass Conductance to Center-Of-Glass Conductance
    ,                        !- Divider Solar Absorptance
    ,                        !- Divider Visible Absorptance
    0.9;                     !- Divider Thermal Hemispherical Emissivity


!-   ===========  ALL OBJECTS IN CLASS: INTERNALMASS ===========

!No Daylighting Control
InternalMass,
    Back_Space_InternalMass_1,  !- Name
    InteriorFurnishings,     !- Construction Name
    Back_Space,              !- Zone Name
    759.7800;                !- Surface Area {m2}

InternalMass,
    Core_Retail_InternalMass_1,  !- Name
    InteriorFurnishings,     !- Construction Name
    Core_Retail,             !- Zone Name
    3200.9658;               !- Surface Area {m2}

InternalMass,
    Point_Of_Sale_InternalMass_1,  !- Name
    InteriorFurnishings,     !- Construction Name
    Point_Of_Sale,           !- Zone Name
    301.6200;                !- Surface Area {m2}

InternalMass,
    Front_Retail_InternalMass_1,  !- Name
    InteriorFurnishings,     !- Construction Name
    Front_Retail,            !- Zone Name
    301.6200;                !- Surface Area {m2}

InternalMass,
    Front_Entry_InternalMass_1,  !- Name
    InteriorFurnishings,     !- Construction Name
    Front_Entry,             !- Zone Name
    24.0000;                 !- Surface Area {m2}


!-   ===========  ALL OBJECTS IN CLASS: GROUNDHEATTRANSFER:CONTROL ===========

GroundHeatTransfer:Control,
    GTP Control,             !- Name
    No,                      !- Run Basement Preprocessor
    Yes;                     !- Run Slab Preprocessor


!-   ===========  ALL OBJECTS IN CLASS: GROUNDHEATTRANSFER:SLAB:MATERIALS ===========

GroundHeatTransfer:Slab:Materials,
    2,                       !- NMAT: Number of materials
    0.16,                    !- ALBEDO: Surface Albedo: No Snow
    0.40,                    !- ALBEDO: Surface Albedo: Snow
    0.95,                    !- EPSLW: Surface Emissivity: No Snow
    0.95,                    !- EPSLW: Surface Emissivity: Snow
    0.75,                    !- Z0: Surface Roughness: No Snow {cm}
    0.05,                    !- Z0: Surface Roughness: Snow {cm}
    6.00,                    !- HIN: Indoor HConv: Downward Flow {W/m2-K}
    9.00;                    !- HIN: Indoor HConv: Upward {W/m2-K}


!-   ===========  ALL OBJECTS IN CLASS: GROUNDHEATTRANSFER:SLAB:MATLPROPS ===========

GroundHeatTransfer:Slab:MatlProps,
    2322.0,                  !- RHO: Slab Material density {kg/m3}
    1200.0,                  !- RHO: Soil Density {kg/m3}
    832.0,                   !- CP: Slab CP {J/kg-K}
    1200.0,                  !- CP: Soil CP {J/kg-K}
    2.310,                   !- TCON: Slab k {W/m-K}
    1.0;                     !- TCON: Soil k {W/m-K}


!-   ===========  ALL OBJECTS IN CLASS: GROUNDHEATTRANSFER:SLAB:BOUNDCONDS ===========

GroundHeatTransfer:Slab:BoundConds,
    FALSE,                   !- EVTR: Is surface evapotranspiration modeled
    TRUE,                    !- FIXBC: is the lower boundary at a fixed temperature
    10,                      !- TDEEPin {C}
    False;                   !- USRHflag: Is the ground surface h specified by the user?


!-   ===========  ALL OBJECTS IN CLASS: GROUNDHEATTRANSFER:SLAB:BLDGPROPS ===========

GroundHeatTransfer:Slab:BldgProps,
    10,                      !- IYRS: Number of years to iterate
    0,                       !- Shape: Slab shape
    6.10,                    !- HBLDG: Building height {m}
    21.111,                  !- TIN1: January Indoor Average Temperature Setpoint {C}
    21.111,                  !- TIN2: February Indoor Average Temperature Setpoint {C}
    21.111,                  !- TIN3: March Indoor Average Temperature Setpoint {C}
    21.111,                  !- TIN4: April Indoor Average Temperature Setpoint {C}
    21.111,                  !- TIN5: May Indoor Average Temperature Setpoint {C}
    23.889,                  !- TIN6: June Indoor Average Temperature Setpoint {C}
    23.889,                  !- TIN7: July Indoor Average Temperature Setpoint {C}
    23.889,                  !- TIN8: August Indoor Average Temperature Setpoint {C}
    23.889,                  !- TIN9: September Indoor Average Temperature Setpoint {C}
    21.111,                  !- TIN10: October Indoor Average Temperature Setpoint {C}
    21.111,                  !- TIN11: November Indoor Average Temperature Setpoint {C}
    21.111,                  !- TIN12: December Indoor Average Temperature Setpoint {C}
    0,                       !- TINAmp: Daily Indoor sine wave variation amplitude {deltaC}
    0.10;                    !- ConvTol: Convergence Tolerance


!-   ===========  ALL OBJECTS IN CLASS: GROUNDHEATTRANSFER:SLAB:INSULATION ===========

GroundHeatTransfer:Slab:Insulation,
    0,                       !- RINS: R value of under slab insulation {m2-K/W}
    0,                       !- DINS: Width of strip of under slab insulation {m}
    0,                       !- RVINS: R value of vertical insulation {m2-K/W}
    0.2,                     !- ZVINS: Depth of vertical insulation {m}
    No;                      !- IVINS: Flag: Is there vertical insulation


!-   ===========  ALL OBJECTS IN CLASS: GROUNDHEATTRANSFER:SLAB:EQUIVALENTSLAB ===========

GroundHeatTransfer:Slab:EquivalentSlab,
    20.5,                    !- APRatio: The area to perimeter ratio for this slab {m}
    0.1524,                  !- SLABDEPTH: Thickness of slab on grade {m}
    15,                      !- CLEARANCE: Distance from edge of slab to domain edge {m}
    15;                      !- ZCLEARANCE: Distance from bottom of slab to domain bottom {m}


!-   ===========  ALL OBJECTS IN CLASS: PEOPLE ===========

People,
    Back_Space,              !- Name
    Back_Space,              !- Zone or ZoneList Name
    BLDG_OCC_SCH,            !- Number of People Schedule Name
    Area/Person,             !- Number of People Calculation Method
    ,                        !- Number of People
    ,                        !- People per Zone Floor Area {person/m2}
    6.193,                   !- Zone Floor Area per Person {m2/person}
    0.3000,                  !- Fraction Radiant
    AUTOCALCULATE,           !- Sensible Heat Fraction
    ACTIVITY_SCH,            !- Activity Level Schedule Name
    ,                        !- Carbon Dioxide Generation Rate {m3/s-W}
    No,                      !- Enable ASHRAE 55 Comfort Warnings
    ZoneAveraged,            !- Mean Radiant Temperature Calculation Type
    ,                        !- Surface Name/Angle Factor List Name
    WORK_EFF_SCH,            !- Work Efficiency Schedule Name
    CLOTHING_SCH,            !- Clothing Insulation Schedule Name
    AIR_VELO_SCH,            !- Air Velocity Schedule Name
    FANGER;                  !- Thermal Comfort Model 1 Type

People,
    Core_Retail,             !- Name
    Core_Retail,             !- Zone or ZoneList Name
    BLDG_OCC_SCH,            !- Number of People Schedule Name
    Area/Person,             !- Number of People Calculation Method
    ,                        !- Number of People
    ,                        !- People per Zone Floor Area {person/m2}
    6.193,                   !- Zone Floor Area per Person {m2/person}
    0.3000,                  !- Fraction Radiant
    AUTOCALCULATE,           !- Sensible Heat Fraction
    ACTIVITY_SCH,            !- Activity Level Schedule Name
    ,                        !- Carbon Dioxide Generation Rate {m3/s-W}
    No,                      !- Enable ASHRAE 55 Comfort Warnings
    ZoneAveraged,            !- Mean Radiant Temperature Calculation Type
    ,                        !- Surface Name/Angle Factor List Name
    WORK_EFF_SCH,            !- Work Efficiency Schedule Name
    CLOTHING_SCH,            !- Clothing Insulation Schedule Name
    AIR_VELO_SCH,            !- Air Velocity Schedule Name
    FANGER;                  !- Thermal Comfort Model 1 Type

People,
    Point_Of_Sale,           !- Name
    Point_Of_Sale,           !- Zone or ZoneList Name
    BLDG_OCC_SCH,            !- Number of People Schedule Name
    Area/Person,             !- Number of People Calculation Method
    ,                        !- Number of People
    ,                        !- People per Zone Floor Area {person/m2}
    6.193,                   !- Zone Floor Area per Person {m2/person}
    0.3000,                  !- Fraction Radiant
    AUTOCALCULATE,           !- Sensible Heat Fraction
    ACTIVITY_SCH,            !- Activity Level Schedule Name
    ,                        !- Carbon Dioxide Generation Rate {m3/s-W}
    No,                      !- Enable ASHRAE 55 Comfort Warnings
    ZoneAveraged,            !- Mean Radiant Temperature Calculation Type
    ,                        !- Surface Name/Angle Factor List Name
    WORK_EFF_SCH,            !- Work Efficiency Schedule Name
    CLOTHING_SCH,            !- Clothing Insulation Schedule Name
    AIR_VELO_SCH,            !- Air Velocity Schedule Name
    FANGER;                  !- Thermal Comfort Model 1 Type

People,
    Front_Retail,            !- Name
    Front_Retail,            !- Zone or ZoneList Name
    BLDG_OCC_SCH,            !- Number of People Schedule Name
    Area/Person,             !- Number of People Calculation Method
    ,                        !- Number of People
    ,                        !- People per Zone Floor Area {person/m2}
    6.193,                   !- Zone Floor Area per Person {m2/person}
    0.3000,                  !- Fraction Radiant
    AUTOCALCULATE,           !- Sensible Heat Fraction
    ACTIVITY_SCH,            !- Activity Level Schedule Name
    ,                        !- Carbon Dioxide Generation Rate {m3/s-W}
    No,                      !- Enable ASHRAE 55 Comfort Warnings
    ZoneAveraged,            !- Mean Radiant Temperature Calculation Type
    ,                        !- Surface Name/Angle Factor List Name
    WORK_EFF_SCH,            !- Work Efficiency Schedule Name
    CLOTHING_SCH,            !- Clothing Insulation Schedule Name
    AIR_VELO_SCH,            !- Air Velocity Schedule Name
    FANGER;                  !- Thermal Comfort Model 1 Type

People,
    Front_Entry,             !- Name
    Front_Entry,             !- Zone or ZoneList Name
    BLDG_OCC_SCH,            !- Number of People Schedule Name
    Area/Person,             !- Number of People Calculation Method
    ,                        !- Number of People
    ,                        !- People per Zone Floor Area {person/m2}
    6.193,                   !- Zone Floor Area per Person {m2/person}
    0.3000,                  !- Fraction Radiant
    AUTOCALCULATE,           !- Sensible Heat Fraction
    ACTIVITY_SCH,            !- Activity Level Schedule Name
    ,                        !- Carbon Dioxide Generation Rate {m3/s-W}
    No,                      !- Enable ASHRAE 55 Comfort Warnings
    ZoneAveraged,            !- Mean Radiant Temperature Calculation Type
    ,                        !- Surface Name/Angle Factor List Name
    WORK_EFF_SCH,            !- Work Efficiency Schedule Name
    CLOTHING_SCH,            !- Clothing Insulation Schedule Name
    AIR_VELO_SCH,            !- Air Velocity Schedule Name
    FANGER;                  !- Thermal Comfort Model 1 Type


!-   ===========  ALL OBJECTS IN CLASS: LIGHTS ===========

Lights,
    Back_Space_Lights,       !- Name
    Back_Space,              !- Zone or ZoneList Name
    BLDG_LIGHT_BACK_SCH,     !- Schedule Name
    Watts/Area,              !- Design Level Calculation Method
    ,                        !- Lighting Level {W}
    8.612,                   !- Watts per Zone Floor Area {W/m2}
    ,                        !- Watts per Person {W/person}
    0.0000,                  !- Return Air Fraction
    0.7000,                  !- Fraction Radiant
    0.2000,                  !- Fraction Visible
    1.0000,                  !- Fraction Replaceable
    General,                 !- End-Use Subcategory
    No;                      !- Return Air Fraction Calculated from Plenum Temperature

Lights,
    Core_Retail_Lights,      !- Name
    Core_Retail,             !- Zone or ZoneList Name
    BLDG_LIGHT_SCH,          !- Schedule Name
    Watts/Area,              !- Design Level Calculation Method
    ,                        !- Lighting Level {W}
    18.3005,                 !- Watts per Zone Floor Area {W/m2}
    ,                        !- Watts per Person {W/person}
    0.0000,                  !- Return Air Fraction
    0.7000,                  !- Fraction Radiant
    0.2000,                  !- Fraction Visible
    1.0000,                  !- Fraction Replaceable
    General,                 !- End-Use Subcategory
    No;                      !- Return Air Fraction Calculated from Plenum Temperature

Lights,
    Point_Of_Sale_Lights,    !- Name
    Point_Of_Sale,           !- Zone or ZoneList Name
    BLDG_LIGHT_SCH,          !- Schedule Name
    Watts/Area,              !- Design Level Calculation Method
    ,                        !- Lighting Level {W}
    18.3005,                 !- Watts per Zone Floor Area {W/m2}
    ,                        !- Watts per Person {W/person}
    0.0000,                  !- Return Air Fraction
    0.7000,                  !- Fraction Radiant
    0.2000,                  !- Fraction Visible
    1.0000,                  !- Fraction Replaceable
    General,                 !- End-Use Subcategory
    No;                      !- Return Air Fraction Calculated from Plenum Temperature

Lights,
    Front_Retail_Lights,     !- Name
    Front_Retail,            !- Zone or ZoneList Name
    BLDG_LIGHT_SCH,          !- Schedule Name
    Watts/Area,              !- Design Level Calculation Method
    ,                        !- Lighting Level {W}
    18.3005,                 !- Watts per Zone Floor Area {W/m2}
    ,                        !- Watts per Person {W/person}
    0.0000,                  !- Return Air Fraction
    0.7000,                  !- Fraction Radiant
    0.2000,                  !- Fraction Visible
    1.0000,                  !- Fraction Replaceable
    General,                 !- End-Use Subcategory
    No;                      !- Return Air Fraction Calculated from Plenum Temperature

Lights,
    Front_Entry_Lights,      !- Name
    Front_Entry,             !- Zone or ZoneList Name
    BLDG_LIGHT_ENTRY_SCH,    !- Schedule Name
    Watts/Area,              !- Design Level Calculation Method
    ,                        !- Lighting Level {W}
    13.9945,                 !- Watts per Zone Floor Area {W/m2}
    ,                        !- Watts per Person {W/person}
    0.0000,                  !- Return Air Fraction
    0.7000,                  !- Fraction Radiant
    0.2000,                  !- Fraction Visible
    1.0000,                  !- Fraction Replaceable
    General,                 !- End-Use Subcategory
    No;                      !- Return Air Fraction Calculated from Plenum Temperature


!-   ===========  ALL OBJECTS IN CLASS: ELECTRICEQUIPMENT ===========

ElectricEquipment,
    Back_Space_MiscPlug_Equip,  !- Name
    Back_Space,              !- Zone or ZoneList Name
    BLDG_EQUIP_SCH_BASE,     !- Schedule Name
    Watts/Area,              !- Design Level Calculation Method
    ,                        !- Design Level {W}
    8.07375,                 !- Watts per Zone Floor Area {W/m2}
    ,                        !- Watts per Person {W/person}
    0.0000,                  !- Fraction Latent
    0.5000,                  !- Fraction Radiant
    0.0000,                  !- Fraction Lost
    MiscPlug;                !- End-Use Subcategory

ElectricEquipment,
    Core_Retail_MiscPlug_Equip,  !- Name
    Core_Retail,             !- Zone or ZoneList Name
    BLDG_EQUIP_SCH_BASE,     !- Schedule Name
    Watts/Area,              !- Design Level Calculation Method
    ,                        !- Design Level {W}
    3.2295,                  !- Watts per Zone Floor Area {W/m2}
    ,                        !- Watts per Person {W/person}
    0.0000,                  !- Fraction Latent
    0.5000,                  !- Fraction Radiant
    0.0000,                  !- Fraction Lost
    MiscPlug;                !- End-Use Subcategory

ElectricEquipment,
    Point_Of_Sale_MiscPlug_Equip,  !- Name
    Point_Of_Sale,           !- Zone or ZoneList Name
    BLDG_EQUIP_SCH_BASE,     !- Schedule Name
    Watts/Area,              !- Design Level Calculation Method
    ,                        !- Design Level {W}
    21.53,                   !- Watts per Zone Floor Area {W/m2}
    ,                        !- Watts per Person {W/person}
    0.0000,                  !- Fraction Latent
    0.5000,                  !- Fraction Radiant
    0.0000,                  !- Fraction Lost
    MiscPlug;                !- End-Use Subcategory

ElectricEquipment,
    Front_Retail_MiscPlug_Equip,  !- Name
    Front_Retail,            !- Zone or ZoneList Name
    BLDG_EQUIP_SCH_BASE,     !- Schedule Name
    Watts/Area,              !- Design Level Calculation Method
    ,                        !- Design Level {W}
    3.2295,                  !- Watts per Zone Floor Area {W/m2}
    ,                        !- Watts per Person {W/person}
    0.0000,                  !- Fraction Latent
    0.5000,                  !- Fraction Radiant
    0.0000,                  !- Fraction Lost
    MiscPlug;                !- End-Use Subcategory


!-   ===========  ALL OBJECTS IN CLASS: ZONEINFILTRATION:DESIGNFLOWRATE ===========

ZoneInfiltration:DesignFlowRate,
    Back_Space_Infiltration, !- Name
    Back_Space,              !- Zone or ZoneList Name
    INFIL_SCH_PNNL,          !- Schedule Name
    Flow/ExteriorWallArea,   !- Design Flow Rate Calculation Method
    ,                        !- Design Flow Rate {m3/s}
    ,                        !- Flow per Zone Floor Area {m3/s-m2}
    0.001024,                !- Flow per Exterior Surface Area {m3/s-m2}
    ,                        !- Air Changes per Hour {1/hr}
    0.0000,                  !- Constant Term Coefficient
    0.0000,                  !- Temperature Term Coefficient
    0.2240,                  !- Velocity Term Coefficient
    0.0000;                  !- Velocity Squared Term Coefficient

ZoneInfiltration:DesignFlowRate,
    Core_Retail_Infiltration,!- Name
    Core_Retail,             !- Zone or ZoneList Name
    INFIL_SCH_PNNL,          !- Schedule Name
    Flow/ExteriorWallArea,   !- Design Flow Rate Calculation Method
    ,                        !- Design Flow Rate {m3/s}
    ,                        !- Flow per Zone Floor Area {m3/s-m2}
    0.001024,                !- Flow per Exterior Surface Area {m3/s-m2}
    ,                        !- Air Changes per Hour {1/hr}
    0.0000,                  !- Constant Term Coefficient
    0.0000,                  !- Temperature Term Coefficient
    0.2240,                  !- Velocity Term Coefficient
    0.0000;                  !- Velocity Squared Term Coefficient

ZoneInfiltration:DesignFlowRate,
    Point_Of_Sale_Infiltration,  !- Name
    Point_Of_Sale,           !- Zone or ZoneList Name
    INFIL_SCH_PNNL,          !- Schedule Name
    Flow/ExteriorWallArea,   !- Design Flow Rate Calculation Method
    ,                        !- Design Flow Rate {m3/s}
    ,                        !- Flow per Zone Floor Area {m3/s-m2}
    0.001024,                !- Flow per Exterior Surface Area {m3/s-m2}
    ,                        !- Air Changes per Hour {1/hr}
    0.0000,                  !- Constant Term Coefficient
    0.0000,                  !- Temperature Term Coefficient
    0.2240,                  !- Velocity Term Coefficient
    0.0000;                  !- Velocity Squared Term Coefficient

ZoneInfiltration:DesignFlowRate,
    Front_Retail_Infiltration,  !- Name
    Front_Retail,            !- Zone or ZoneList Name
    INFIL_SCH_PNNL,          !- Schedule Name
    Flow/ExteriorWallArea,   !- Design Flow Rate Calculation Method
    ,                        !- Design Flow Rate {m3/s}
    ,                        !- Flow per Zone Floor Area {m3/s-m2}
    0.001024,                !- Flow per Exterior Surface Area {m3/s-m2}
    ,                        !- Air Changes per Hour {1/hr}
    0.0000,                  !- Constant Term Coefficient
    0.0000,                  !- Temperature Term Coefficient
    0.2240,                  !- Velocity Term Coefficient
    0.0000;                  !- Velocity Squared Term Coefficient

ZoneInfiltration:DesignFlowRate,
    Front_Entry_Infiltration,!- Name
    Front_Entry,             !- Zone or ZoneList Name
    INFIL_SCH_PNNL,          !- Schedule Name
    Flow/ExteriorWallArea,   !- Design Flow Rate Calculation Method
    ,                        !- Design Flow Rate {m3/s}
    ,                        !- Flow per Zone Floor Area {m3/s-m2}
    0.001024,                !- Flow per Exterior Surface Area {m3/s-m2}
    ,                        !- Air Changes per Hour {1/hr}
    0.0000,                  !- Constant Term Coefficient
    0.0000,                  !- Temperature Term Coefficient
    0.2240,                  !- Velocity Term Coefficient
    0.0000;                  !- Velocity Squared Term Coefficient

ZoneInfiltration:DesignFlowRate,
    Front_Entry_Door_Infiltration,  !- Name
    Front_Entry,             !- Zone or ZoneList Name
    INFIL_Door_Opening_SCH,  !- Schedule Name
    Flow/Zone,               !- Design Flow Rate Calculation Method
    1.4186727,               !- Design Flow Rate {m3/s}
    ,                        !- Flow per Zone Floor Area {m3/s-m2}
    ,                        !- Flow per Exterior Surface Area {m3/s-m2}
    ,                        !- Air Changes per Hour {1/hr}
    1,                       !- Constant Term Coefficient
    0.0000,                  !- Temperature Term Coefficient
    0.,                      !- Velocity Term Coefficient
    0.0000;                  !- Velocity Squared Term Coefficient


!-   ===========  ALL OBJECTS IN CLASS: DESIGNSPECIFICATION:OUTDOORAIR ===========

DesignSpecification:OutdoorAir,
    SZ DSOA Back_Space,      !- Name
    Flow/Area,               !- Outdoor Air Method
    ,                        !- Outdoor Air Flow per Person {m3/s-person}
    0.00061;                 !- Outdoor Air Flow per Zone Floor Area {m3/s-m2}

DesignSpecification:OutdoorAir,
    SZ DSOA Core_Retail,     !- Name
    Flow/Area,               !- Outdoor Air Method
    ,                        !- Outdoor Air Flow per Person {m3/s-person}
    0.00118;                 !- Outdoor Air Flow per Zone Floor Area {m3/s-m2}

DesignSpecification:OutdoorAir,
    SZ DSOA Point_Of_Sale,   !- Name
    Flow/Area,               !- Outdoor Air Method
    ,                        !- Outdoor Air Flow per Person {m3/s-person}
    0.00118;                 !- Outdoor Air Flow per Zone Floor Area {m3/s-m2}

DesignSpecification:OutdoorAir,
    SZ DSOA Front_Retail,    !- Name
    Flow/Area,               !- Outdoor Air Method
    ,                        !- Outdoor Air Flow per Person {m3/s-person}
    0.00118;                 !- Outdoor Air Flow per Zone Floor Area {m3/s-m2}

DesignSpecification:OutdoorAir,
    SZ DSOA Front_Entry,     !- Name
    Flow/Area,               !- Outdoor Air Method
    ,                        !- Outdoor Air Flow per Person {m3/s-person}
    0.00118;                 !- Outdoor Air Flow per Zone Floor Area {m3/s-m2}


!-   ===========  ALL OBJECTS IN CLASS: SIZING:PARAMETERS ===========

Sizing:Parameters,
    1.2000,                  !- Heating Sizing Factor
    1.2000,                  !- Cooling Sizing Factor
    60;                      !- Timesteps in Averaging Window


!-   ===========  ALL OBJECTS IN CLASS: SIZING:ZONE ===========

!***** Space Conditioning For Zone: Back_Space *****
Sizing:Zone,
    Back_Space,              !- Zone or ZoneList Name
    SupplyAirTemperature,    !- Zone Cooling Design Supply Air Temperature Input Method
    12.8,                    !- Zone Cooling Design Supply Air Temperature {C}
    ,                        !- Zone Cooling Design Supply Air Temperature Difference {deltaC}
    SupplyAirTemperature,    !- Zone Heating Design Supply Air Temperature Input Method
    40.0,                    !- Zone Heating Design Supply Air Temperature {C}
    ,                        !- Zone Heating Design Supply Air Temperature Difference {deltaC}
    0.0085,                  !- Zone Cooling Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    0.008,                   !- Zone Heating Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    SZ DSOA Back_Space,      !- Design Specification Outdoor Air Object Name
    0.0,                     !- Zone Heating Sizing Factor
    0.0,                     !- Zone Cooling Sizing Factor
    DesignDay,               !- Cooling Design Air Flow Method
    0.0,                     !- Cooling Design Air Flow Rate {m3/s}
    ,                        !- Cooling Minimum Air Flow per Zone Floor Area {m3/s-m2}
    0.0,                     !- Cooling Minimum Air Flow {m3/s}
    0.0,                     !- Cooling Minimum Air Flow Fraction
    DesignDay,               !- Heating Design Air Flow Method
    0.0;                     !- Heating Design Air Flow Rate {m3/s}

!***** Space Conditioning For Zone: Core_Retail *****
Sizing:Zone,
    Core_Retail,             !- Zone or ZoneList Name
    SupplyAirTemperature,    !- Zone Cooling Design Supply Air Temperature Input Method
    12.8,                    !- Zone Cooling Design Supply Air Temperature {C}
    ,                        !- Zone Cooling Design Supply Air Temperature Difference {deltaC}
    SupplyAirTemperature,    !- Zone Heating Design Supply Air Temperature Input Method
    40.0,                    !- Zone Heating Design Supply Air Temperature {C}
    ,                        !- Zone Heating Design Supply Air Temperature Difference {deltaC}
    0.0085,                  !- Zone Cooling Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    0.008,                   !- Zone Heating Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    SZ DSOA Core_Retail,     !- Design Specification Outdoor Air Object Name
    0.0,                     !- Zone Heating Sizing Factor
    0.0,                     !- Zone Cooling Sizing Factor
    DesignDay,               !- Cooling Design Air Flow Method
    0.0,                     !- Cooling Design Air Flow Rate {m3/s}
    ,                        !- Cooling Minimum Air Flow per Zone Floor Area {m3/s-m2}
    0.0,                     !- Cooling Minimum Air Flow {m3/s}
    0.0,                     !- Cooling Minimum Air Flow Fraction
    DesignDay,               !- Heating Design Air Flow Method
    0.0;                     !- Heating Design Air Flow Rate {m3/s}

!***** Space Conditioning For Zone: Point_Of_Sale *****
Sizing:Zone,
    Point_Of_Sale,           !- Zone or ZoneList Name
    SupplyAirTemperature,    !- Zone Cooling Design Supply Air Temperature Input Method
    12.8,                    !- Zone Cooling Design Supply Air Temperature {C}
    ,                        !- Zone Cooling Design Supply Air Temperature Difference {deltaC}
    SupplyAirTemperature,    !- Zone Heating Design Supply Air Temperature Input Method
    40.0,                    !- Zone Heating Design Supply Air Temperature {C}
    ,                        !- Zone Heating Design Supply Air Temperature Difference {deltaC}
    0.0085,                  !- Zone Cooling Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    0.008,                   !- Zone Heating Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    SZ DSOA Point_Of_Sale,   !- Design Specification Outdoor Air Object Name
    0.0,                     !- Zone Heating Sizing Factor
    0.0,                     !- Zone Cooling Sizing Factor
    DesignDay,               !- Cooling Design Air Flow Method
    0.0,                     !- Cooling Design Air Flow Rate {m3/s}
    ,                        !- Cooling Minimum Air Flow per Zone Floor Area {m3/s-m2}
    0.0,                     !- Cooling Minimum Air Flow {m3/s}
    0.0,                     !- Cooling Minimum Air Flow Fraction
    DesignDay,               !- Heating Design Air Flow Method
    0.0;                     !- Heating Design Air Flow Rate {m3/s}

!***** Space Conditioning For Zone: Front_Retail *****
Sizing:Zone,
    Front_Retail,            !- Zone or ZoneList Name
    SupplyAirTemperature,    !- Zone Cooling Design Supply Air Temperature Input Method
    12.8,                    !- Zone Cooling Design Supply Air Temperature {C}
    ,                        !- Zone Cooling Design Supply Air Temperature Difference {deltaC}
    SupplyAirTemperature,    !- Zone Heating Design Supply Air Temperature Input Method
    40.0,                    !- Zone Heating Design Supply Air Temperature {C}
    ,                        !- Zone Heating Design Supply Air Temperature Difference {deltaC}
    0.0085,                  !- Zone Cooling Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    0.008,                   !- Zone Heating Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    SZ DSOA Front_Retail,    !- Design Specification Outdoor Air Object Name
    0.0,                     !- Zone Heating Sizing Factor
    0.0,                     !- Zone Cooling Sizing Factor
    DesignDay,               !- Cooling Design Air Flow Method
    0.0,                     !- Cooling Design Air Flow Rate {m3/s}
    ,                        !- Cooling Minimum Air Flow per Zone Floor Area {m3/s-m2}
    0.0,                     !- Cooling Minimum Air Flow {m3/s}
    0.0,                     !- Cooling Minimum Air Flow Fraction
    DesignDay,               !- Heating Design Air Flow Method
    0.0;                     !- Heating Design Air Flow Rate {m3/s}

!***** Space Conditioning For Zone: Front_Entry *****
Sizing:Zone,
    Front_Entry,             !- Zone or ZoneList Name
    SupplyAirTemperature,    !- Zone Cooling Design Supply Air Temperature Input Method
    12.8,                    !- Zone Cooling Design Supply Air Temperature {C}
    ,                        !- Zone Cooling Design Supply Air Temperature Difference {deltaC}
    SupplyAirTemperature,    !- Zone Heating Design Supply Air Temperature Input Method
    40.0,                    !- Zone Heating Design Supply Air Temperature {C}
    ,                        !- Zone Heating Design Supply Air Temperature Difference {deltaC}
    0.0085,                  !- Zone Cooling Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    0.008,                   !- Zone Heating Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    SZ DSOA Front_Entry,     !- Design Specification Outdoor Air Object Name
    0.0,                     !- Zone Heating Sizing Factor
    0.0,                     !- Zone Cooling Sizing Factor
    DesignDay,               !- Cooling Design Air Flow Method
    0.0,                     !- Cooling Design Air Flow Rate {m3/s}
    ,                        !- Cooling Minimum Air Flow per Zone Floor Area {m3/s-m2}
    0.0,                     !- Cooling Minimum Air Flow {m3/s}
    0.0,                     !- Cooling Minimum Air Flow Fraction
    DesignDay,               !- Heating Design Air Flow Method
    0.0;                     !- Heating Design Air Flow Rate {m3/s}


!-   ===========  ALL OBJECTS IN CLASS: SIZING:SYSTEM ===========

Sizing:System,
    PSZ-AC:1,                !- AirLoop Name
    Sensible,                !- Type of Load to Size On
    0.548,                   !- Design Outdoor Air Flow Rate {m3/s}
    1.0000,                  !- Minimum System Air Flow Ratio
    7.0,                     !- Preheat Design Temperature {C}
    0.008,                   !- Preheat Design Humidity Ratio {kgWater/kgDryAir}
    12.8000,                 !- Precool Design Temperature {C}
    0.008,                   !- Precool Design Humidity Ratio {kgWater/kgDryAir}
    12.8000,                 !- Central Cooling Design Supply Air Temperature {C}
    40,                      !- Central Heating Design Supply Air Temperature {C}
    NonCoincident,           !- Sizing Option
    No,                      !- 100% Outdoor Air in Cooling
    No,                      !- 100% Outdoor Air in Heating
    0.0085,                  !- Central Cooling Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    0.008,                   !- Central Heating Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    DesignDay,               !- Cooling Design Air Flow Method
    0.0,                     !- Cooling Design Air Flow Rate {m3/s}
    DesignDay,               !- Heating Design Air Flow Method
    0.0,                     !- Heating Design Air Flow Rate {m3/s}
    ZoneSum;                 !- System Outdoor Air Method

Sizing:System,
    PSZ-AC:2,                !- AirLoop Name
    Sensible,                !- Type of Load to Size On
    3.788,                   !- Design Outdoor Air Flow Rate {m3/s}
    1.0000,                  !- Minimum System Air Flow Ratio
    7.0,                     !- Preheat Design Temperature {C}
    0.008,                   !- Preheat Design Humidity Ratio {kgWater/kgDryAir}
    12.8000,                 !- Precool Design Temperature {C}
    0.008,                   !- Precool Design Humidity Ratio {kgWater/kgDryAir}
    12.8000,                 !- Central Cooling Design Supply Air Temperature {C}
    40,                      !- Central Heating Design Supply Air Temperature {C}
    NonCoincident,           !- Sizing Option
    No,                      !- 100% Outdoor Air in Cooling
    No,                      !- 100% Outdoor Air in Heating
    0.0085,                  !- Central Cooling Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    0.008,                   !- Central Heating Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    DesignDay,               !- Cooling Design Air Flow Method
    0.0,                     !- Cooling Design Air Flow Rate {m3/s}
    DesignDay,               !- Heating Design Air Flow Method
    0.0,                     !- Heating Design Air Flow Rate {m3/s}
    ZoneSum;                 !- System Outdoor Air Method

Sizing:System,
    PSZ-AC:3,                !- AirLoop Name
    Sensible,                !- Type of Load to Size On
    0.395,                   !- Design Outdoor Air Flow Rate {m3/s}
    1.0000,                  !- Minimum System Air Flow Ratio
    7.0,                     !- Preheat Design Temperature {C}
    0.008,                   !- Preheat Design Humidity Ratio {kgWater/kgDryAir}
    12.8000,                 !- Precool Design Temperature {C}
    0.008,                   !- Precool Design Humidity Ratio {kgWater/kgDryAir}
    12.8000,                 !- Central Cooling Design Supply Air Temperature {C}
    40.0,                    !- Central Heating Design Supply Air Temperature {C}
    NonCoincident,           !- Sizing Option
    No,                      !- 100% Outdoor Air in Cooling
    No,                      !- 100% Outdoor Air in Heating
    0.0085,                  !- Central Cooling Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    0.008,                   !- Central Heating Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    DesignDay,               !- Cooling Design Air Flow Method
    0.0,                     !- Cooling Design Air Flow Rate {m3/s}
    DesignDay,               !- Heating Design Air Flow Method
    0.0,                     !- Heating Design Air Flow Rate {m3/s}
    ZoneSum;                 !- System Outdoor Air Method

Sizing:System,
    PSZ-AC:4,                !- AirLoop Name
    Sensible,                !- Type of Load to Size On
    0.323,                   !- Design Outdoor Air Flow Rate {m3/s}
    1.0000,                  !- Minimum System Air Flow Ratio
    7.0,                     !- Preheat Design Temperature {C}
    0.008,                   !- Preheat Design Humidity Ratio {kgWater/kgDryAir}
    12.8000,                 !- Precool Design Temperature {C}
    0.008,                   !- Precool Design Humidity Ratio {kgWater/kgDryAir}
    12.8000,                 !- Central Cooling Design Supply Air Temperature {C}
    40.0,                    !- Central Heating Design Supply Air Temperature {C}
    NonCoincident,           !- Sizing Option
    No,                      !- 100% Outdoor Air in Cooling
    No,                      !- 100% Outdoor Air in Heating
    0.0085,                  !- Central Cooling Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    0.008,                   !- Central Heating Design Supply Air Humidity Ratio {kgWater/kgDryAir}
    DesignDay,               !- Cooling Design Air Flow Method
    0.0,                     !- Cooling Design Air Flow Rate {m3/s}
    DesignDay,               !- Heating Design Air Flow Method
    0.0,                     !- Heating Design Air Flow Rate {m3/s}
    ZoneSum;                 !- System Outdoor Air Method


!-   ===========  ALL OBJECTS IN CLASS: ZONECONTROL:THERMOSTAT ===========

ZoneControl:Thermostat,
    Back_Space Thermostat,   !- Name
    Back_Space,              !- Zone or ZoneList Name
    Dual Zone Control Type Sched,  !- Control Type Schedule Name
    ThermostatSetpoint:DualSetpoint,  !- Control 1 Object Type
    Back_Space DualSPSched;  !- Control 1 Name

ZoneControl:Thermostat,
    Core_Retail Thermostat,  !- Name
    Core_Retail,             !- Zone or ZoneList Name
    Dual Zone Control Type Sched,  !- Control Type Schedule Name
    ThermostatSetpoint:DualSetpoint,  !- Control 1 Object Type
    Core_Retail DualSPSched; !- Control 1 Name

ZoneControl:Thermostat,
    Front_Entry Thermostat,  !- Name
    Front_Entry,             !- Zone or ZoneList Name
    Dual Zone Control Type Sched,  !- Control Type Schedule Name
    ThermostatSetpoint:DualSetpoint,  !- Control 1 Object Type
    Front_Entry DualSPSched; !- Control 1 Name

ZoneControl:Thermostat,
    Front_Retail Thermostat, !- Name
    Front_Retail,            !- Zone or ZoneList Name
    Dual Zone Control Type Sched,  !- Control Type Schedule Name
    ThermostatSetpoint:DualSetpoint,  !- Control 1 Object Type
    Front_Retail DualSPSched;!- Control 1 Name

ZoneControl:Thermostat,
    Point_Of_Sale Thermostat,!- Name
    Point_Of_Sale,           !- Zone or ZoneList Name
    Dual Zone Control Type Sched,  !- Control Type Schedule Name
    ThermostatSetpoint:DualSetpoint,  !- Control 1 Object Type
    Point_Of_Sale DualSPSched;  !- Control 1 Name


!-   ===========  ALL OBJECTS IN CLASS: THERMOSTATSETPOINT:DUALSETPOINT ===========

ThermostatSetpoint:DualSetpoint,
    Back_Space DualSPSched,  !- Name
    HTGSETP_SCH,             !- Heating Setpoint Temperature Schedule Name
    CLGSETP_SCH;             !- Cooling Setpoint Temperature Schedule Name

ThermostatSetpoint:DualSetpoint,
    Core_Retail DualSPSched, !- Name
    HTGSETP_SCH,             !- Heating Setpoint Temperature Schedule Name
    CLGSETP_SCH;             !- Cooling Setpoint Temperature Schedule Name

ThermostatSetpoint:DualSetpoint,
    Front_Entry DualSPSched, !- Name
    HTGSETP_SCH,             !- Heating Setpoint Temperature Schedule Name
    FRONT_ENTRY_COOLING;     !- Cooling Setpoint Temperature Schedule Name

ThermostatSetpoint:DualSetpoint,
    Front_Retail DualSPSched,!- Name
    HTGSETP_SCH,             !- Heating Setpoint Temperature Schedule Name
    CLGSETP_SCH;             !- Cooling Setpoint Temperature Schedule Name

ThermostatSetpoint:DualSetpoint,
    Point_Of_Sale DualSPSched,  !- Name
    HTGSETP_SCH,             !- Heating Setpoint Temperature Schedule Name
    CLGSETP_SCH;             !- Cooling Setpoint Temperature Schedule Name


!-   ===========  ALL OBJECTS IN CLASS: ZONECONTROL:CONTAMINANTCONTROLLER ===========

ZoneControl:ContaminantController,
    CO2 Controller1,         !- Name
    Core_Retail,             !- Controlled Zone Name
    CO2AvailSchedule,        !- Carbon Dioxide Control Availability Schedule Name
    CO2SetpointSchedule;     !- Carbon Dioxide Setpoint Schedule Name

ZoneControl:ContaminantController,
    CO2 Controller2,         !- Name
    Back_Space,              !- Controlled Zone Name
    CO2AvailSchedule,        !- Carbon Dioxide Control Availability Schedule Name
    CO2SetpointSchedule;     !- Carbon Dioxide Setpoint Schedule Name

ZoneControl:ContaminantController,
    CO2 Controller3,         !- Name
    Front_Retail,            !- Controlled Zone Name
    CO2AvailSchedule,        !- Carbon Dioxide Control Availability Schedule Name
    CO2SetpointSchedule;     !- Carbon Dioxide Setpoint Schedule Name

ZoneControl:ContaminantController,
    CO2 Controller4,         !- Name
    Point_Of_Sale,           !- Controlled Zone Name
    CO2AvailSchedule,        !- Carbon Dioxide Control Availability Schedule Name
    CO2SetpointSchedule;     !- Carbon Dioxide Setpoint Schedule Name


!-   ===========  ALL OBJECTS IN CLASS: ZONEHVAC:UNITHEATER ===========

ZoneHVAC:UnitHeater,
    Front_Entry Unit Heater, !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    Front_Entry Unit Heater Exhaust Node,  !- Air Inlet Node Name
    Front_Entry Unit Heater Inlet Node Name,  !- Air Outlet Node Name
    Fan:ConstantVolume,      !- Supply Air Fan Object Type
    Front_Entry Unit HeaterFan,  !- Supply Air Fan Name
    AUTOSIZE,                !- Maximum Supply Air Flow Rate {m3/s}
    OnOff,                   !- Fan Control Type
    Coil:Heating:Gas,        !- Heating Coil Object Type
    Front_Entry Unit Heater coil,  !- Heating Coil Name
    AUTOSIZE,                !- Maximum Hot Water or Steam Flow Rate {m3/s}
    0.0,                     !- Minimum Hot Water or Steam Flow Rate {m3/s}
    0.001;                   !- Heating Convergence Tolerance


!-   ===========  ALL OBJECTS IN CLASS: AIRTERMINAL:SINGLEDUCT:UNCONTROLLED ===========

AirTerminal:SingleDuct:Uncontrolled,
    Back_Space Direct Air,   !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    Back_Space Direct Air Inlet Node Name,  !- Zone Supply Air Node Name
    AUTOSIZE;                !- Maximum Air Flow Rate {m3/s}

AirTerminal:SingleDuct:Uncontrolled,
    Core_Retail Direct Air,  !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    Core_Retail Direct Air Inlet Node Name,  !- Zone Supply Air Node Name
    AUTOSIZE;                !- Maximum Air Flow Rate {m3/s}

AirTerminal:SingleDuct:Uncontrolled,
    Front_Retail Direct Air, !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    Front_Retail Direct Air Inlet Node Name,  !- Zone Supply Air Node Name
    AUTOSIZE;                !- Maximum Air Flow Rate {m3/s}

AirTerminal:SingleDuct:Uncontrolled,
    Point_Of_Sale Direct Air,!- Name
    ALWAYS_ON,               !- Availability Schedule Name
    Point_Of_Sale Direct Air Inlet Node Name,  !- Zone Supply Air Node Name
    AUTOSIZE;                !- Maximum Air Flow Rate {m3/s}


!-   ===========  ALL OBJECTS IN CLASS: ZONEHVAC:EQUIPMENTLIST ===========

ZoneHVAC:EquipmentList,
    Back_Space Equipment,    !- Name
    AirTerminal:SingleDuct:Uncontrolled,  !- Zone Equipment 1 Object Type
    Back_Space Direct Air,   !- Zone Equipment 1 Name
    1,                       !- Zone Equipment 1 Cooling Sequence
    1;                       !- Zone Equipment 1 Heating or No-Load Sequence

ZoneHVAC:EquipmentList,
    Core_Retail Equipment,   !- Name
    AirTerminal:SingleDuct:Uncontrolled,  !- Zone Equipment 1 Object Type
    Core_Retail Direct Air,  !- Zone Equipment 1 Name
    1,                       !- Zone Equipment 1 Cooling Sequence
    1;                       !- Zone Equipment 1 Heating or No-Load Sequence

ZoneHVAC:EquipmentList,
    Front_Entry Equipment,   !- Name
    ZoneHVAC:UnitHeater,     !- Zone Equipment 1 Object Type
    Front_Entry Unit Heater, !- Zone Equipment 1 Name
    1,                       !- Zone Equipment 1 Cooling Sequence
    1;                       !- Zone Equipment 1 Heating or No-Load Sequence

ZoneHVAC:EquipmentList,
    Front_Retail Equipment,  !- Name
    AirTerminal:SingleDuct:Uncontrolled,  !- Zone Equipment 1 Object Type
    Front_Retail Direct Air, !- Zone Equipment 1 Name
    1,                       !- Zone Equipment 1 Cooling Sequence
    1;                       !- Zone Equipment 1 Heating or No-Load Sequence

ZoneHVAC:EquipmentList,
    Point_Of_Sale Equipment, !- Name
    AirTerminal:SingleDuct:Uncontrolled,  !- Zone Equipment 1 Object Type
    Point_Of_Sale Direct Air,!- Zone Equipment 1 Name
    1,                       !- Zone Equipment 1 Cooling Sequence
    1;                       !- Zone Equipment 1 Heating or No-Load Sequence


!-   ===========  ALL OBJECTS IN CLASS: ZONEHVAC:EQUIPMENTCONNECTIONS ===========

! ***CONNECTIONS***
ZoneHVAC:EquipmentConnections,
    Back_Space,              !- Zone Name
    Back_Space Equipment,    !- Zone Conditioning Equipment List Name
    Back_Space Inlet Nodes,  !- Zone Air Inlet Node or NodeList Name
    ,                        !- Zone Air Exhaust Node or NodeList Name
    Back_Space Air Node,     !- Zone Air Node Name
    Back_Space Return Air Node Name;  !- Zone Return Air Node Name

ZoneHVAC:EquipmentConnections,
    Core_Retail,             !- Zone Name
    Core_Retail Equipment,   !- Zone Conditioning Equipment List Name
    Core_Retail Inlet Nodes, !- Zone Air Inlet Node or NodeList Name
    ,                        !- Zone Air Exhaust Node or NodeList Name
    Core_Retail Air Node,    !- Zone Air Node Name
    Core_Retail Return Air Node Name;  !- Zone Return Air Node Name

ZoneHVAC:EquipmentConnections,
    Front_Entry,             !- Zone Name
    Front_Entry Equipment,   !- Zone Conditioning Equipment List Name
    Front_Entry Inlet Nodes, !- Zone Air Inlet Node or NodeList Name
    Front_Entry Exhaust Nodes,  !- Zone Air Exhaust Node or NodeList Name
    Front_Entry Air Node,    !- Zone Air Node Name
    Front_Entry Return Air Node Name;  !- Zone Return Air Node Name

ZoneHVAC:EquipmentConnections,
    Front_Retail,            !- Zone Name
    Front_Retail Equipment,  !- Zone Conditioning Equipment List Name
    Front_Retail Inlet Nodes,!- Zone Air Inlet Node or NodeList Name
    ,                        !- Zone Air Exhaust Node or NodeList Name
    Front_Retail Air Node,   !- Zone Air Node Name
    Front_Retail Return Air Node Name;  !- Zone Return Air Node Name

ZoneHVAC:EquipmentConnections,
    Point_Of_Sale,           !- Zone Name
    Point_Of_Sale Equipment, !- Zone Conditioning Equipment List Name
    Point_Of_Sale Inlet Nodes,  !- Zone Air Inlet Node or NodeList Name
    ,                        !- Zone Air Exhaust Node or NodeList Name
    Point_Of_Sale Air Node,  !- Zone Air Node Name
    Point_Of_Sale Return Air Node Name;  !- Zone Return Air Node Name


!-   ===========  ALL OBJECTS IN CLASS: FAN:CONSTANTVOLUME ===========

! ***HVAC EQUIPMENT***
Fan:ConstantVolume,
    Front_Entry Unit HeaterFan,  !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    0.53625,                 !- Fan Efficiency
    49.8,                    !- Pressure Rise {Pa}
    AUTOSIZE,                !- Maximum Flow Rate {m3/s}
    0.825,                   !- Motor Efficiency
    1.0,                     !- Motor In Airstream Fraction
    Front_Entry Unit Heater Exhaust Node,  !- Air Inlet Node Name
    Front_Entry Unit Heater Post Fan Node,  !- Air Outlet Node Name
    Unit Heater Fans;        !- End-Use Subcategory

Fan:ConstantVolume,
    PSZ-AC:1_Fan,            !- Name
    PSZ1_HVACOperationSchd,  !- Availability Schedule Name
    0.63,                    !- Fan Efficiency
    622.0,                   !- Pressure Rise {Pa}
    AUTOSIZE,                !- Maximum Flow Rate {m3/s}
    0.908,                   !- Motor Efficiency
    1.0,                     !- Motor In Airstream Fraction
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,  !- Air Inlet Node Name
    PSZ-AC:1_Fan-PSZ-AC:1_CoolCNode,  !- Air Outlet Node Name
    Fan Energy;              !- End-Use Subcategory

Fan:ConstantVolume,
    PSZ-AC:2_Fan,            !- Name
    PSZ2_HVACOperationSchd,  !- Availability Schedule Name
    0.63,                    !- Fan Efficiency
    622.0,                   !- Pressure Rise {Pa}
    AUTOSIZE,                !- Maximum Flow Rate {m3/s}
    0.908,                   !- Motor Efficiency
    1.0,                     !- Motor In Airstream Fraction
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,  !- Air Inlet Node Name
    PSZ-AC:2_Fan-PSZ-AC:2_CoolCNode,  !- Air Outlet Node Name
    Fan Energy;              !- End-Use Subcategory

Fan:ConstantVolume,
    PSZ-AC:3_Fan,            !- Name
    PSZ3_HVACOperationSchd,  !- Availability Schedule Name
    0.63,                    !- Fan Efficiency
    622.0,                   !- Pressure Rise {Pa}
    AUTOSIZE,                !- Maximum Flow Rate {m3/s}
    0.908,                   !- Motor Efficiency
    1.0,                     !- Motor In Airstream Fraction
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,  !- Air Inlet Node Name
    PSZ-AC:3_Fan-PSZ-AC:3_CoolCNode,  !- Air Outlet Node Name
    Fan Energy;              !- End-Use Subcategory

Fan:ConstantVolume,
    PSZ-AC:4_Fan,            !- Name
    PSZ4_HVACOperationSchd,  !- Availability Schedule Name
    0.63,                    !- Fan Efficiency
    622.0,                   !- Pressure Rise {Pa}
    AUTOSIZE,                !- Maximum Flow Rate {m3/s}
    0.908,                   !- Motor Efficiency
    1.0,                     !- Motor In Airstream Fraction
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,  !- Air Inlet Node Name
    PSZ-AC:4_Fan-PSZ-AC:4_CoolCNode,  !- Air Outlet Node Name
    Fan Energy;              !- End-Use Subcategory


!-   ===========  ALL OBJECTS IN CLASS: COIL:COOLING:DX:SINGLESPEED ===========

Coil:Cooling:DX:SingleSpeed,
    PSZ-AC:1_CoolC DXCoil,   !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    AUTOSIZE,                !- Rated Total Cooling Capacity {W}
    AUTOSIZE,                !- Rated Sensible Heat Ratio
    4.114,                   !- Rated COP {W/W}
    AUTOSIZE,                !- Rated Air Flow Rate {m3/s}
    ,                        !- Rated Evaporator Fan Power Per Volume Flow Rate {W/(m3/s)}
    PSZ-AC:1_Fan-PSZ-AC:1_CoolCNode,  !- Air Inlet Node Name
    PSZ-AC:1_CoolC-PSZ-AC:1_HeatCNode,  !- Air Outlet Node Name
    PSZ1_Cool-Cap-fT,        !- Total Cooling Capacity Function of Temperature Curve Name
    PSZ1_CF_ConstantQuad,    !- Total Cooling Capacity Function of Flow Fraction Curve Name
    PSZ1_Cool-EIR-fT,        !- Energy Input Ratio Function of Temperature Curve Name
    PSZ1_EF_Quad,            !- Energy Input Ratio Function of Flow Fraction Curve Name
    PSZ1_Cool-PLF-fPLR;      !- Part Load Fraction Correlation Curve Name

Coil:Cooling:DX:SingleSpeed,
    PSZ-AC:2_CoolC DXCoil,   !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    AUTOSIZE,                !- Rated Total Cooling Capacity {W}
    AUTOSIZE,                !- Rated Sensible Heat Ratio
    4.114,                   !- Rated COP {W/W}
    AUTOSIZE,                !- Rated Air Flow Rate {m3/s}
    ,                        !- Rated Evaporator Fan Power Per Volume Flow Rate {W/(m3/s)}
    PSZ-AC:2_Fan-PSZ-AC:2_CoolCNode,  !- Air Inlet Node Name
    PSZ-AC:2_CoolC-PSZ-AC:2_HeatCNode,  !- Air Outlet Node Name
    PSZ2_Cool-Cap-fT,        !- Total Cooling Capacity Function of Temperature Curve Name
    PSZ2_CF_ConstantQuad,    !- Total Cooling Capacity Function of Flow Fraction Curve Name
    PSZ2_Cool-EIR-fT,        !- Energy Input Ratio Function of Temperature Curve Name
    PSZ2_EF_Quad,            !- Energy Input Ratio Function of Flow Fraction Curve Name
    PSZ2_Cool-PLF-fPLR;      !- Part Load Fraction Correlation Curve Name

Coil:Cooling:DX:SingleSpeed,
    PSZ-AC:3_CoolC DXCoil,   !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    AUTOSIZE,                !- Rated Total Cooling Capacity {W}
    AUTOSIZE,                !- Rated Sensible Heat Ratio
    4.114,                   !- Rated COP {W/W}
    AUTOSIZE,                !- Rated Air Flow Rate {m3/s}
    ,                        !- Rated Evaporator Fan Power Per Volume Flow Rate {W/(m3/s)}
    PSZ-AC:3_Fan-PSZ-AC:3_CoolCNode,  !- Air Inlet Node Name
    PSZ-AC:3_CoolC-PSZ-AC:3_HeatCNode,  !- Air Outlet Node Name
    PSZ3_Cool-Cap-fT,        !- Total Cooling Capacity Function of Temperature Curve Name
    PSZ3_CF_ConstantQuad,    !- Total Cooling Capacity Function of Flow Fraction Curve Name
    PSZ3_Cool-EIR-fT,        !- Energy Input Ratio Function of Temperature Curve Name
    PSZ3_EF_Quad,            !- Energy Input Ratio Function of Flow Fraction Curve Name
    PSZ3_Cool-PLF-fPLR;      !- Part Load Fraction Correlation Curve Name

Coil:Cooling:DX:SingleSpeed,
    PSZ-AC:4_CoolC DXCoil,   !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    AUTOSIZE,                !- Rated Total Cooling Capacity {W}
    AUTOSIZE,                !- Rated Sensible Heat Ratio
    4.114,                   !- Rated COP {W/W}
    AUTOSIZE,                !- Rated Air Flow Rate {m3/s}
    ,                        !- Rated Evaporator Fan Power Per Volume Flow Rate {W/(m3/s)}
    PSZ-AC:4_Fan-PSZ-AC:4_CoolCNode,  !- Air Inlet Node Name
    PSZ-AC:4_CoolC-PSZ-AC:4_HeatCNode,  !- Air Outlet Node Name
    PSZ4_Cool-Cap-fT,        !- Total Cooling Capacity Function of Temperature Curve Name
    PSZ4_CF_ConstantQuad,    !- Total Cooling Capacity Function of Flow Fraction Curve Name
    PSZ4_Cool-EIR-fT,        !- Energy Input Ratio Function of Temperature Curve Name
    PSZ4_EF_Quad,            !- Energy Input Ratio Function of Flow Fraction Curve Name
    PSZ4_Cool-PLF-fPLR;      !- Part Load Fraction Correlation Curve Name


!-   ===========  ALL OBJECTS IN CLASS: COIL:HEATING:GAS ===========

Coil:Heating:Gas,
    Front_Entry Unit Heater coil,  !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    0.8,                     !- Gas Burner Efficiency
    AUTOSIZE,                !- Nominal Capacity {W}
    Front_Entry Unit Heater Post Fan Node,  !- Air Inlet Node Name
    Front_Entry Unit Heater Inlet Node Name;  !- Air Outlet Node Name

Coil:Heating:Gas,
    PSZ-AC:1_HeatC,          !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    0.8,                     !- Gas Burner Efficiency
    AUTOSIZE,                !- Nominal Capacity {W}
    PSZ-AC:1_CoolC-PSZ-AC:1_HeatCNode,  !- Air Inlet Node Name
    PSZ-AC:1 Supply Equipment Outlet Node,  !- Air Outlet Node Name
    PSZ-AC:1 Supply Equipment Outlet Node;  !- Temperature Setpoint Node Name

Coil:Heating:Gas,
    PSZ-AC:2_HeatC,          !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    0.8,                     !- Gas Burner Efficiency
    AUTOSIZE,                !- Nominal Capacity {W}
    PSZ-AC:2_CoolC-PSZ-AC:2_HeatCNode,  !- Air Inlet Node Name
    PSZ-AC:2 Supply Equipment Outlet Node,  !- Air Outlet Node Name
    PSZ-AC:2 Supply Equipment Outlet Node;  !- Temperature Setpoint Node Name

Coil:Heating:Gas,
    PSZ-AC:3_HeatC,          !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    0.8,                     !- Gas Burner Efficiency
    AUTOSIZE,                !- Nominal Capacity {W}
    PSZ-AC:3_CoolC-PSZ-AC:3_HeatCNode,  !- Air Inlet Node Name
    PSZ-AC:3 Supply Equipment Outlet Node,  !- Air Outlet Node Name
    PSZ-AC:3 Supply Equipment Outlet Node;  !- Temperature Setpoint Node Name

Coil:Heating:Gas,
    PSZ-AC:4_HeatC,          !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    0.8,                     !- Gas Burner Efficiency
    AUTOSIZE,                !- Nominal Capacity {W}
    PSZ-AC:4_CoolC-PSZ-AC:4_HeatCNode,  !- Air Inlet Node Name
    PSZ-AC:4 Supply Equipment Outlet Node,  !- Air Outlet Node Name
    PSZ-AC:4 Supply Equipment Outlet Node;  !- Temperature Setpoint Node Name


!-   ===========  ALL OBJECTS IN CLASS: COILSYSTEM:COOLING:DX ===========

CoilSystem:Cooling:DX,
    PSZ-AC:1_CoolC,          !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    PSZ-AC:1_Fan-PSZ-AC:1_CoolCNode,  !- DX Cooling Coil System Inlet Node Name
    PSZ-AC:1_CoolC-PSZ-AC:1_HeatCNode,  !- DX Cooling Coil System Outlet Node Name
    PSZ-AC:1_CoolC-PSZ-AC:1_HeatCNode,  !- DX Cooling Coil System Sensor Node Name
    Coil:Cooling:DX:SingleSpeed,  !- Cooling Coil Object Type
    PSZ-AC:1_CoolC DXCoil;   !- Cooling Coil Name

CoilSystem:Cooling:DX,
    PSZ-AC:2_CoolC,          !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    PSZ-AC:2_Fan-PSZ-AC:2_CoolCNode,  !- DX Cooling Coil System Inlet Node Name
    PSZ-AC:2_CoolC-PSZ-AC:2_HeatCNode,  !- DX Cooling Coil System Outlet Node Name
    PSZ-AC:2_CoolC-PSZ-AC:2_HeatCNode,  !- DX Cooling Coil System Sensor Node Name
    Coil:Cooling:DX:SingleSpeed,  !- Cooling Coil Object Type
    PSZ-AC:2_CoolC DXCoil;   !- Cooling Coil Name

CoilSystem:Cooling:DX,
    PSZ-AC:3_CoolC,          !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    PSZ-AC:3_Fan-PSZ-AC:3_CoolCNode,  !- DX Cooling Coil System Inlet Node Name
    PSZ-AC:3_CoolC-PSZ-AC:3_HeatCNode,  !- DX Cooling Coil System Outlet Node Name
    PSZ-AC:3_CoolC-PSZ-AC:3_HeatCNode,  !- DX Cooling Coil System Sensor Node Name
    Coil:Cooling:DX:SingleSpeed,  !- Cooling Coil Object Type
    PSZ-AC:3_CoolC DXCoil;   !- Cooling Coil Name

CoilSystem:Cooling:DX,
    PSZ-AC:4_CoolC,          !- Name
    ALWAYS_ON,               !- Availability Schedule Name
    PSZ-AC:4_Fan-PSZ-AC:4_CoolCNode,  !- DX Cooling Coil System Inlet Node Name
    PSZ-AC:4_CoolC-PSZ-AC:4_HeatCNode,  !- DX Cooling Coil System Outlet Node Name
    PSZ-AC:4_CoolC-PSZ-AC:4_HeatCNode,  !- DX Cooling Coil System Sensor Node Name
    Coil:Cooling:DX:SingleSpeed,  !- Cooling Coil Object Type
    PSZ-AC:4_CoolC DXCoil;   !- Cooling Coil Name


!-   ===========  ALL OBJECTS IN CLASS: CONTROLLER:OUTDOORAIR ===========

Controller:OutdoorAir,
    PSZ-AC:1_OA_Controller,  !- Name
    PSZ-AC:1_OARelief Node,  !- Relief Air Outlet Node Name
    PSZ-AC:1 Supply Equipment Inlet Node,  !- Return Air Node Name
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,  !- Mixed Air Node Name
    PSZ-AC:1_OAInlet Node,   !- Actuator Node Name
    AUTOSIZE,                !- Minimum Outdoor Air Flow Rate {m3/s}
    AUTOSIZE,                !- Maximum Outdoor Air Flow Rate {m3/s}
    DifferentialDryBulb,     !- Economizer Control Type
    ModulateFlow,            !- Economizer Control Action Type
    28.0,                    !- Economizer Maximum Limit Dry-Bulb Temperature {C}
    64000.0,                 !- Economizer Maximum Limit Enthalpy {J/kg}
    ,                        !- Economizer Maximum Limit Dewpoint Temperature {C}
    ,                        !- Electronic Enthalpy Limit Curve Name
    -100.0,                  !- Economizer Minimum Limit Dry-Bulb Temperature {C}
    NoLockout,               !- Lockout Type
    FixedMinimum,            !- Minimum Limit Type
    MinOA_MotorizedDamper_Sched;  !- Minimum Outdoor Air Schedule Name

Controller:OutdoorAir,
    PSZ-AC:2_OA_Controller,  !- Name
    PSZ-AC:2_OARelief Node,  !- Relief Air Outlet Node Name
    PSZ-AC:2 Supply Equipment Inlet Node,  !- Return Air Node Name
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,  !- Mixed Air Node Name
    PSZ-AC:2_OAInlet Node,   !- Actuator Node Name
    AUTOSIZE,                !- Minimum Outdoor Air Flow Rate {m3/s}
    AUTOSIZE,                !- Maximum Outdoor Air Flow Rate {m3/s}
    DifferentialDryBulb,     !- Economizer Control Type
    ModulateFlow,            !- Economizer Control Action Type
    28.0,                    !- Economizer Maximum Limit Dry-Bulb Temperature {C}
    64000.0,                 !- Economizer Maximum Limit Enthalpy {J/kg}
    ,                        !- Economizer Maximum Limit Dewpoint Temperature {C}
    ,                        !- Electronic Enthalpy Limit Curve Name
    -100.0,                  !- Economizer Minimum Limit Dry-Bulb Temperature {C}
    NoLockout,               !- Lockout Type
    FixedMinimum,            !- Minimum Limit Type
    MinOA_MotorizedDamper_Sched;  !- Minimum Outdoor Air Schedule Name

Controller:OutdoorAir,
    PSZ-AC:3_OA_Controller,  !- Name
    PSZ-AC:3_OARelief Node,  !- Relief Air Outlet Node Name
    PSZ-AC:3 Supply Equipment Inlet Node,  !- Return Air Node Name
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,  !- Mixed Air Node Name
    PSZ-AC:3_OAInlet Node,   !- Actuator Node Name
    AUTOSIZE,                !- Minimum Outdoor Air Flow Rate {m3/s}
    AUTOSIZE,                !- Maximum Outdoor Air Flow Rate {m3/s}
    NoEconomizer,            !- Economizer Control Type
    ModulateFlow,            !- Economizer Control Action Type
    28.0,                    !- Economizer Maximum Limit Dry-Bulb Temperature {C}
    64000.0,                 !- Economizer Maximum Limit Enthalpy {J/kg}
    ,                        !- Economizer Maximum Limit Dewpoint Temperature {C}
    ,                        !- Electronic Enthalpy Limit Curve Name
    -100.0,                  !- Economizer Minimum Limit Dry-Bulb Temperature {C}
    NoLockout,               !- Lockout Type
    FixedMinimum,            !- Minimum Limit Type
    MinOA_MotorizedDamper_Sched;  !- Minimum Outdoor Air Schedule Name

Controller:OutdoorAir,
    PSZ-AC:4_OA_Controller,  !- Name
    PSZ-AC:4_OARelief Node,  !- Relief Air Outlet Node Name
    PSZ-AC:4 Supply Equipment Inlet Node,  !- Return Air Node Name
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,  !- Mixed Air Node Name
    PSZ-AC:4_OAInlet Node,   !- Actuator Node Name
    AUTOSIZE,                !- Minimum Outdoor Air Flow Rate {m3/s}
    AUTOSIZE,                !- Maximum Outdoor Air Flow Rate {m3/s}
    NoEconomizer,            !- Economizer Control Type
    ModulateFlow,            !- Economizer Control Action Type
    28.0,                    !- Economizer Maximum Limit Dry-Bulb Temperature {C}
    64000.0,                 !- Economizer Maximum Limit Enthalpy {J/kg}
    ,                        !- Economizer Maximum Limit Dewpoint Temperature {C}
    ,                        !- Electronic Enthalpy Limit Curve Name
    -100.0,                  !- Economizer Minimum Limit Dry-Bulb Temperature {C}
    NoLockout,               !- Lockout Type
    FixedMinimum,            !- Minimum Limit Type
    MinOA_MotorizedDamper_Sched;  !- Minimum Outdoor Air Schedule Name


!-   ===========  ALL OBJECTS IN CLASS: AIRLOOPHVAC:CONTROLLERLIST ===========

AirLoopHVAC:ControllerList,
    PSZ-AC:1_OA_Controllers, !- Name
    Controller:OutdoorAir,   !- Controller 1 Object Type
    PSZ-AC:1_OA_Controller;  !- Controller 1 Name

AirLoopHVAC:ControllerList,
    PSZ-AC:2_OA_Controllers, !- Name
    Controller:OutdoorAir,   !- Controller 1 Object Type
    PSZ-AC:2_OA_Controller;  !- Controller 1 Name

AirLoopHVAC:ControllerList,
    PSZ-AC:3_OA_Controllers, !- Name
    Controller:OutdoorAir,   !- Controller 1 Object Type
    PSZ-AC:3_OA_Controller;  !- Controller 1 Name

AirLoopHVAC:ControllerList,
    PSZ-AC:4_OA_Controllers, !- Name
    Controller:OutdoorAir,   !- Controller 1 Object Type
    PSZ-AC:4_OA_Controller;  !- Controller 1 Name


!-   ===========  ALL OBJECTS IN CLASS: AIRLOOPHVAC ===========

! ***AIR LOOPS***
AirLoopHVAC,
    PSZ-AC:1,                !- Name
    ,                        !- Controller List Name
    PSZ-AC:1 Availability Manager List,  !- Availability Manager List Name
    AUTOSIZE,                !- Design Supply Air Flow Rate {m3/s}
    PSZ-AC:1 Air Loop Branches,  !- Branch List Name
    ,                        !- Connector List Name
    PSZ-AC:1 Supply Equipment Inlet Node,  !- Supply Side Inlet Node Name
    PSZ-AC:1 Zone Equipment Outlet Node,  !- Demand Side Outlet Node Name
    PSZ-AC:1 Zone Equipment Inlet Node,  !- Demand Side Inlet Node Names
    PSZ-AC:1 Supply Equipment Outlet Node;  !- Supply Side Outlet Node Names

AirLoopHVAC,
    PSZ-AC:2,                !- Name
    ,                        !- Controller List Name
    PSZ-AC:2 Availability Manager List,  !- Availability Manager List Name
    AUTOSIZE,                !- Design Supply Air Flow Rate {m3/s}
    PSZ-AC:2 Air Loop Branches,  !- Branch List Name
    ,                        !- Connector List Name
    PSZ-AC:2 Supply Equipment Inlet Node,  !- Supply Side Inlet Node Name
    PSZ-AC:2 Zone Equipment Outlet Node,  !- Demand Side Outlet Node Name
    PSZ-AC:2 Zone Equipment Inlet Node,  !- Demand Side Inlet Node Names
    PSZ-AC:2 Supply Equipment Outlet Node;  !- Supply Side Outlet Node Names

AirLoopHVAC,
    PSZ-AC:3,                !- Name
    ,                        !- Controller List Name
    PSZ-AC:3 Availability Manager List,  !- Availability Manager List Name
    AUTOSIZE,                !- Design Supply Air Flow Rate {m3/s}
    PSZ-AC:3 Air Loop Branches,  !- Branch List Name
    ,                        !- Connector List Name
    PSZ-AC:3 Supply Equipment Inlet Node,  !- Supply Side Inlet Node Name
    PSZ-AC:3 Zone Equipment Outlet Node,  !- Demand Side Outlet Node Name
    PSZ-AC:3 Zone Equipment Inlet Node,  !- Demand Side Inlet Node Names
    PSZ-AC:3 Supply Equipment Outlet Node;  !- Supply Side Outlet Node Names

AirLoopHVAC,
    PSZ-AC:4,                !- Name
    ,                        !- Controller List Name
    PSZ-AC:4 Availability Manager List,  !- Availability Manager List Name
    AUTOSIZE,                !- Design Supply Air Flow Rate {m3/s}
    PSZ-AC:4 Air Loop Branches,  !- Branch List Name
    ,                        !- Connector List Name
    PSZ-AC:4 Supply Equipment Inlet Node,  !- Supply Side Inlet Node Name
    PSZ-AC:4 Zone Equipment Outlet Node,  !- Demand Side Outlet Node Name
    PSZ-AC:4 Zone Equipment Inlet Node,  !- Demand Side Inlet Node Names
    PSZ-AC:4 Supply Equipment Outlet Node;  !- Supply Side Outlet Node Names


!-   ===========  ALL OBJECTS IN CLASS: AIRLOOPHVAC:OUTDOORAIRSYSTEM:EQUIPMENTLIST ===========

AirLoopHVAC:OutdoorAirSystem:EquipmentList,
    PSZ-AC:1_OA_Equipment,   !- Name
    OutdoorAir:Mixer,        !- Component 1 Object Type
    PSZ-AC:1_OAMixing Box;   !- Component 1 Name

AirLoopHVAC:OutdoorAirSystem:EquipmentList,
    PSZ-AC:2_OA_Equipment,   !- Name
    OutdoorAir:Mixer,        !- Component 1 Object Type
    PSZ-AC:2_OAMixing Box;   !- Component 1 Name

AirLoopHVAC:OutdoorAirSystem:EquipmentList,
    PSZ-AC:3_OA_Equipment,   !- Name
    OutdoorAir:Mixer,        !- Component 1 Object Type
    PSZ-AC:3_OAMixing Box;   !- Component 1 Name

AirLoopHVAC:OutdoorAirSystem:EquipmentList,
    PSZ-AC:4_OA_Equipment,   !- Name
    OutdoorAir:Mixer,        !- Component 1 Object Type
    PSZ-AC:4_OAMixing Box;   !- Component 1 Name


!-   ===========  ALL OBJECTS IN CLASS: AIRLOOPHVAC:OUTDOORAIRSYSTEM ===========

AirLoopHVAC:OutdoorAirSystem,
    PSZ-AC:1_OA,             !- Name
    PSZ-AC:1_OA_Controllers, !- Controller List Name
    PSZ-AC:1_OA_Equipment,   !- Outdoor Air Equipment List Name
    PSZ-AC:1 Availability Manager List;  !- Availability Manager List Name

AirLoopHVAC:OutdoorAirSystem,
    PSZ-AC:2_OA,             !- Name
    PSZ-AC:2_OA_Controllers, !- Controller List Name
    PSZ-AC:2_OA_Equipment,   !- Outdoor Air Equipment List Name
    PSZ-AC:2 Availability Manager List;  !- Availability Manager List Name

AirLoopHVAC:OutdoorAirSystem,
    PSZ-AC:3_OA,             !- Name
    PSZ-AC:3_OA_Controllers, !- Controller List Name
    PSZ-AC:3_OA_Equipment,   !- Outdoor Air Equipment List Name
    PSZ-AC:3 Availability Manager List;  !- Availability Manager List Name

AirLoopHVAC:OutdoorAirSystem,
    PSZ-AC:4_OA,             !- Name
    PSZ-AC:4_OA_Controllers, !- Controller List Name
    PSZ-AC:4_OA_Equipment,   !- Outdoor Air Equipment List Name
    PSZ-AC:4 Availability Manager List;  !- Availability Manager List Name


!-   ===========  ALL OBJECTS IN CLASS: OUTDOORAIR:MIXER ===========

OutdoorAir:Mixer,
    PSZ-AC:1_OAMixing Box,   !- Name
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,  !- Mixed Air Node Name
    PSZ-AC:1_OAInlet Node,   !- Outdoor Air Stream Node Name
    PSZ-AC:1_OARelief Node,  !- Relief Air Stream Node Name
    PSZ-AC:1 Supply Equipment Inlet Node;  !- Return Air Stream Node Name

OutdoorAir:Mixer,
    PSZ-AC:2_OAMixing Box,   !- Name
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,  !- Mixed Air Node Name
    PSZ-AC:2_OAInlet Node,   !- Outdoor Air Stream Node Name
    PSZ-AC:2_OARelief Node,  !- Relief Air Stream Node Name
    PSZ-AC:2 Supply Equipment Inlet Node;  !- Return Air Stream Node Name

OutdoorAir:Mixer,
    PSZ-AC:3_OAMixing Box,   !- Name
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,  !- Mixed Air Node Name
    PSZ-AC:3_OAInlet Node,   !- Outdoor Air Stream Node Name
    PSZ-AC:3_OARelief Node,  !- Relief Air Stream Node Name
    PSZ-AC:3 Supply Equipment Inlet Node;  !- Return Air Stream Node Name

OutdoorAir:Mixer,
    PSZ-AC:4_OAMixing Box,   !- Name
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,  !- Mixed Air Node Name
    PSZ-AC:4_OAInlet Node,   !- Outdoor Air Stream Node Name
    PSZ-AC:4_OARelief Node,  !- Relief Air Stream Node Name
    PSZ-AC:4 Supply Equipment Inlet Node;  !- Return Air Stream Node Name


!-   ===========  ALL OBJECTS IN CLASS: AIRLOOPHVAC:ZONESPLITTER ===========

AirLoopHVAC:ZoneSplitter,
    PSZ-AC:1 Supply Air Splitter,  !- Name
    PSZ-AC:1 Zone Equipment Inlet Node,  !- Inlet Node Name
    Back_Space Direct Air Inlet Node Name;  !- Outlet 1 Node Name

AirLoopHVAC:ZoneSplitter,
    PSZ-AC:2 Supply Air Splitter,  !- Name
    PSZ-AC:2 Zone Equipment Inlet Node,  !- Inlet Node Name
    Core_Retail Direct Air Inlet Node Name;  !- Outlet 1 Node Name

AirLoopHVAC:ZoneSplitter,
    PSZ-AC:3 Supply Air Splitter,  !- Name
    PSZ-AC:3 Zone Equipment Inlet Node,  !- Inlet Node Name
    Point_Of_Sale Direct Air Inlet Node Name;  !- Outlet 1 Node Name

AirLoopHVAC:ZoneSplitter,
    PSZ-AC:4 Supply Air Splitter,  !- Name
    PSZ-AC:4 Zone Equipment Inlet Node,  !- Inlet Node Name
    Front_Retail Direct Air Inlet Node Name;  !- Outlet 1 Node Name


!-   ===========  ALL OBJECTS IN CLASS: AIRLOOPHVAC:SUPPLYPATH ===========

AirLoopHVAC:SupplyPath,
    PSZ-AC:1,                !- Name
    PSZ-AC:1 Zone Equipment Inlet Node,  !- Supply Air Path Inlet Node Name
    AirLoopHVAC:ZoneSplitter,!- Component 1 Object Type
    PSZ-AC:1 Supply Air Splitter;  !- Component 1 Name

AirLoopHVAC:SupplyPath,
    PSZ-AC:2,                !- Name
    PSZ-AC:2 Zone Equipment Inlet Node,  !- Supply Air Path Inlet Node Name
    AirLoopHVAC:ZoneSplitter,!- Component 1 Object Type
    PSZ-AC:2 Supply Air Splitter;  !- Component 1 Name

AirLoopHVAC:SupplyPath,
    PSZ-AC:3,                !- Name
    PSZ-AC:3 Zone Equipment Inlet Node,  !- Supply Air Path Inlet Node Name
    AirLoopHVAC:ZoneSplitter,!- Component 1 Object Type
    PSZ-AC:3 Supply Air Splitter;  !- Component 1 Name

AirLoopHVAC:SupplyPath,
    PSZ-AC:4,                !- Name
    PSZ-AC:4 Zone Equipment Inlet Node,  !- Supply Air Path Inlet Node Name
    AirLoopHVAC:ZoneSplitter,!- Component 1 Object Type
    PSZ-AC:4 Supply Air Splitter;  !- Component 1 Name


!-   ===========  ALL OBJECTS IN CLASS: AIRLOOPHVAC:ZONEMIXER ===========

AirLoopHVAC:ZoneMixer,
    PSZ-AC:1 Return Air Mixer,  !- Name
    PSZ-AC:1 Zone Equipment Outlet Node,  !- Outlet Node Name
    Back_Space Return Air Node Name;  !- Inlet 1 Node Name

AirLoopHVAC:ZoneMixer,
    PSZ-AC:2 Return Air Mixer,  !- Name
    PSZ-AC:2 Zone Equipment Outlet Node,  !- Outlet Node Name
    Core_Retail Return Air Node Name;  !- Inlet 1 Node Name

AirLoopHVAC:ZoneMixer,
    PSZ-AC:3 Return Air Mixer,  !- Name
    PSZ-AC:3 Zone Equipment Outlet Node,  !- Outlet Node Name
    Point_Of_Sale Return Air Node Name;  !- Inlet 1 Node Name

AirLoopHVAC:ZoneMixer,
    PSZ-AC:4 Return Air Mixer,  !- Name
    PSZ-AC:4 Zone Equipment Outlet Node,  !- Outlet Node Name
    Front_Retail Return Air Node Name;  !- Inlet 1 Node Name


!-   ===========  ALL OBJECTS IN CLASS: AIRLOOPHVAC:RETURNPATH ===========

AirLoopHVAC:ReturnPath,
    PSZ-AC:1 Return Air Path,!- Name
    PSZ-AC:1 Zone Equipment Outlet Node,  !- Return Air Path Outlet Node Name
    AirLoopHVAC:ZoneMixer,   !- Component 1 Object Type
    PSZ-AC:1 Return Air Mixer;  !- Component 1 Name

AirLoopHVAC:ReturnPath,
    PSZ-AC:2 Return Air Path,!- Name
    PSZ-AC:2 Zone Equipment Outlet Node,  !- Return Air Path Outlet Node Name
    AirLoopHVAC:ZoneMixer,   !- Component 1 Object Type
    PSZ-AC:2 Return Air Mixer;  !- Component 1 Name

AirLoopHVAC:ReturnPath,
    PSZ-AC:3 Return Air Path,!- Name
    PSZ-AC:3 Zone Equipment Outlet Node,  !- Return Air Path Outlet Node Name
    AirLoopHVAC:ZoneMixer,   !- Component 1 Object Type
    PSZ-AC:3 Return Air Mixer;  !- Component 1 Name

AirLoopHVAC:ReturnPath,
    PSZ-AC:4 Return Air Path,!- Name
    PSZ-AC:4 Zone Equipment Outlet Node,  !- Return Air Path Outlet Node Name
    AirLoopHVAC:ZoneMixer,   !- Component 1 Object Type
    PSZ-AC:4 Return Air Mixer;  !- Component 1 Name


!-   ===========  ALL OBJECTS IN CLASS: BRANCH ===========

Branch,
    PSZ-AC:1 Air Loop Main Branch,  !- Name
    AUTOSIZE,                !- Maximum Flow Rate {m3/s}
    ,                        !- Pressure Drop Curve Name
    AirLoopHVAC:OutdoorAirSystem,  !- Component 1 Object Type
    PSZ-AC:1_OA,             !- Component 1 Name
    PSZ-AC:1 Supply Equipment Inlet Node,  !- Component 1 Inlet Node Name
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,  !- Component 1 Outlet Node Name
    Passive,                 !- Component 1 Branch Control Type
    Fan:ConstantVolume,      !- Component 2 Object Type
    PSZ-AC:1_Fan,            !- Component 2 Name
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,  !- Component 2 Inlet Node Name
    PSZ-AC:1_Fan-PSZ-AC:1_CoolCNode,  !- Component 2 Outlet Node Name
    Active,                  !- Component 2 Branch Control Type
    CoilSystem:Cooling:DX,   !- Component 3 Object Type
    PSZ-AC:1_CoolC,          !- Component 3 Name
    PSZ-AC:1_Fan-PSZ-AC:1_CoolCNode,  !- Component 3 Inlet Node Name
    PSZ-AC:1_CoolC-PSZ-AC:1_HeatCNode,  !- Component 3 Outlet Node Name
    Passive,                 !- Component 3 Branch Control Type
    Coil:Heating:Gas,        !- Component 4 Object Type
    PSZ-AC:1_HeatC,          !- Component 4 Name
    PSZ-AC:1_CoolC-PSZ-AC:1_HeatCNode,  !- Component 4 Inlet Node Name
    PSZ-AC:1 Supply Equipment Outlet Node,  !- Component 4 Outlet Node Name
    Passive;                 !- Component 4 Branch Control Type

Branch,
    PSZ-AC:2 Air Loop Main Branch,  !- Name
    AUTOSIZE,                !- Maximum Flow Rate {m3/s}
    ,                        !- Pressure Drop Curve Name
    AirLoopHVAC:OutdoorAirSystem,  !- Component 1 Object Type
    PSZ-AC:2_OA,             !- Component 1 Name
    PSZ-AC:2 Supply Equipment Inlet Node,  !- Component 1 Inlet Node Name
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,  !- Component 1 Outlet Node Name
    Passive,                 !- Component 1 Branch Control Type
    Fan:ConstantVolume,      !- Component 2 Object Type
    PSZ-AC:2_Fan,            !- Component 2 Name
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,  !- Component 2 Inlet Node Name
    PSZ-AC:2_Fan-PSZ-AC:2_CoolCNode,  !- Component 2 Outlet Node Name
    Active,                  !- Component 2 Branch Control Type
    CoilSystem:Cooling:DX,   !- Component 3 Object Type
    PSZ-AC:2_CoolC,          !- Component 3 Name
    PSZ-AC:2_Fan-PSZ-AC:2_CoolCNode,  !- Component 3 Inlet Node Name
    PSZ-AC:2_CoolC-PSZ-AC:2_HeatCNode,  !- Component 3 Outlet Node Name
    Passive,                 !- Component 3 Branch Control Type
    Coil:Heating:Gas,        !- Component 4 Object Type
    PSZ-AC:2_HeatC,          !- Component 4 Name
    PSZ-AC:2_CoolC-PSZ-AC:2_HeatCNode,  !- Component 4 Inlet Node Name
    PSZ-AC:2 Supply Equipment Outlet Node,  !- Component 4 Outlet Node Name
    Passive;                 !- Component 4 Branch Control Type

Branch,
    PSZ-AC:3 Air Loop Main Branch,  !- Name
    AUTOSIZE,                !- Maximum Flow Rate {m3/s}
    ,                        !- Pressure Drop Curve Name
    AirLoopHVAC:OutdoorAirSystem,  !- Component 1 Object Type
    PSZ-AC:3_OA,             !- Component 1 Name
    PSZ-AC:3 Supply Equipment Inlet Node,  !- Component 1 Inlet Node Name
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,  !- Component 1 Outlet Node Name
    Passive,                 !- Component 1 Branch Control Type
    Fan:ConstantVolume,      !- Component 2 Object Type
    PSZ-AC:3_Fan,            !- Component 2 Name
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,  !- Component 2 Inlet Node Name
    PSZ-AC:3_Fan-PSZ-AC:3_CoolCNode,  !- Component 2 Outlet Node Name
    Active,                  !- Component 2 Branch Control Type
    CoilSystem:Cooling:DX,   !- Component 3 Object Type
    PSZ-AC:3_CoolC,          !- Component 3 Name
    PSZ-AC:3_Fan-PSZ-AC:3_CoolCNode,  !- Component 3 Inlet Node Name
    PSZ-AC:3_CoolC-PSZ-AC:3_HeatCNode,  !- Component 3 Outlet Node Name
    Passive,                 !- Component 3 Branch Control Type
    Coil:Heating:Gas,        !- Component 4 Object Type
    PSZ-AC:3_HeatC,          !- Component 4 Name
    PSZ-AC:3_CoolC-PSZ-AC:3_HeatCNode,  !- Component 4 Inlet Node Name
    PSZ-AC:3 Supply Equipment Outlet Node,  !- Component 4 Outlet Node Name
    Passive;                 !- Component 4 Branch Control Type

Branch,
    PSZ-AC:4 Air Loop Main Branch,  !- Name
    AUTOSIZE,                !- Maximum Flow Rate {m3/s}
    ,                        !- Pressure Drop Curve Name
    AirLoopHVAC:OutdoorAirSystem,  !- Component 1 Object Type
    PSZ-AC:4_OA,             !- Component 1 Name
    PSZ-AC:4 Supply Equipment Inlet Node,  !- Component 1 Inlet Node Name
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,  !- Component 1 Outlet Node Name
    Passive,                 !- Component 1 Branch Control Type
    Fan:ConstantVolume,      !- Component 2 Object Type
    PSZ-AC:4_Fan,            !- Component 2 Name
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,  !- Component 2 Inlet Node Name
    PSZ-AC:4_Fan-PSZ-AC:4_CoolCNode,  !- Component 2 Outlet Node Name
    Active,                  !- Component 2 Branch Control Type
    CoilSystem:Cooling:DX,   !- Component 3 Object Type
    PSZ-AC:4_CoolC,          !- Component 3 Name
    PSZ-AC:4_Fan-PSZ-AC:4_CoolCNode,  !- Component 3 Inlet Node Name
    PSZ-AC:4_CoolC-PSZ-AC:4_HeatCNode,  !- Component 3 Outlet Node Name
    Passive,                 !- Component 3 Branch Control Type
    Coil:Heating:Gas,        !- Component 4 Object Type
    PSZ-AC:4_HeatC,          !- Component 4 Name
    PSZ-AC:4_CoolC-PSZ-AC:4_HeatCNode,  !- Component 4 Inlet Node Name
    PSZ-AC:4 Supply Equipment Outlet Node,  !- Component 4 Outlet Node Name
    Passive;                 !- Component 4 Branch Control Type


!-   ===========  ALL OBJECTS IN CLASS: BRANCHLIST ===========

BranchList,
    PSZ-AC:1 Air Loop Branches,  !- Name
    PSZ-AC:1 Air Loop Main Branch;  !- Branch 1 Name

BranchList,
    PSZ-AC:2 Air Loop Branches,  !- Name
    PSZ-AC:2 Air Loop Main Branch;  !- Branch 1 Name

BranchList,
    PSZ-AC:3 Air Loop Branches,  !- Name
    PSZ-AC:3 Air Loop Main Branch;  !- Branch 1 Name

BranchList,
    PSZ-AC:4 Air Loop Branches,  !- Name
    PSZ-AC:4 Air Loop Main Branch;  !- Branch 1 Name


!-   ===========  ALL OBJECTS IN CLASS: NODELIST ===========

NodeList,
    Back_Space Inlet Nodes,  !- Name
    Back_Space Direct Air Inlet Node Name;  !- Node 1 Name

NodeList,
    Core_Retail Inlet Nodes, !- Name
    Core_Retail Direct Air Inlet Node Name;  !- Node 1 Name

NodeList,
    Front_Entry Exhaust Nodes,  !- Name
    Front_Entry Unit Heater Exhaust Node;  !- Node 1 Name

NodeList,
    Front_Entry Inlet Nodes, !- Name
    Front_Entry Unit Heater Inlet Node Name;  !- Node 1 Name

NodeList,
    Front_Retail Inlet Nodes,!- Name
    Front_Retail Direct Air Inlet Node Name;  !- Node 1 Name

NodeList,
    PSZ-AC:1_OANode List,    !- Name
    PSZ-AC:1_OAInlet Node;   !- Node 1 Name

NodeList,
    PSZ-AC:2_OANode List,    !- Name
    PSZ-AC:2_OAInlet Node;   !- Node 1 Name

NodeList,
    PSZ-AC:3_OANode List,    !- Name
    PSZ-AC:3_OAInlet Node;   !- Node 1 Name

NodeList,
    PSZ-AC:4_OANode List,    !- Name
    PSZ-AC:4_OAInlet Node;   !- Node 1 Name

NodeList,
    Point_Of_Sale Inlet Nodes,  !- Name
    Point_Of_Sale Direct Air Inlet Node Name;  !- Node 1 Name


!-   ===========  ALL OBJECTS IN CLASS: OUTDOORAIR:NODELIST ===========

OutdoorAir:NodeList,
    PSZ-AC:1_OANode List;    !- Node or NodeList Name 1

OutdoorAir:NodeList,
    PSZ-AC:2_OANode List;    !- Node or NodeList Name 1

OutdoorAir:NodeList,
    PSZ-AC:3_OANode List;    !- Node or NodeList Name 1

OutdoorAir:NodeList,
    PSZ-AC:4_OANode List;    !- Node or NodeList Name 1


!-   ===========  ALL OBJECTS IN CLASS: AVAILABILITYMANAGER:NIGHTCYCLE ===========

AvailabilityManager:NightCycle,
    PSZ-AC:1 Availability Manager,  !- Name
    ALWAYS_ON,               !- Applicability Schedule Name
    PSZ1_HVACOperationSchd,  !- Fan Schedule Name
    CycleOnAny,              !- Control Type
    1.0,                     !- Thermostat Tolerance {deltaC}
    1800;                    !- Cycling Run Time {s}

AvailabilityManager:NightCycle,
    PSZ-AC:2 Availability Manager,  !- Name
    ALWAYS_ON,               !- Applicability Schedule Name
    PSZ2_HVACOperationSchd,  !- Fan Schedule Name
    CycleOnAny,              !- Control Type
    1.0,                     !- Thermostat Tolerance {deltaC}
    1800;                    !- Cycling Run Time {s}

AvailabilityManager:NightCycle,
    PSZ-AC:3 Availability Manager,  !- Name
    ALWAYS_ON,               !- Applicability Schedule Name
    PSZ3_HVACOperationSchd,  !- Fan Schedule Name
    CycleOnAny,              !- Control Type
    1.0,                     !- Thermostat Tolerance {deltaC}
    1800;                    !- Cycling Run Time {s}

AvailabilityManager:NightCycle,
    PSZ-AC:4 Availability Manager,  !- Name
    ALWAYS_ON,               !- Applicability Schedule Name
    PSZ4_HVACOperationSchd,  !- Fan Schedule Name
    CycleOnAny,              !- Control Type
    1.0,                     !- Thermostat Tolerance {deltaC}
    1800;                    !- Cycling Run Time {s}


!-   ===========  ALL OBJECTS IN CLASS: AVAILABILITYMANAGERASSIGNMENTLIST ===========

AvailabilityManagerAssignmentList,
    PSZ-AC:1 Availability Manager List,  !- Name
    AvailabilityManager:NightCycle,  !- Availability Manager 1 Object Type
    PSZ-AC:1 Availability Manager;  !- Availability Manager 1 Name

AvailabilityManagerAssignmentList,
    PSZ-AC:2 Availability Manager List,  !- Name
    AvailabilityManager:NightCycle,  !- Availability Manager 1 Object Type
    PSZ-AC:2 Availability Manager;  !- Availability Manager 1 Name

AvailabilityManagerAssignmentList,
    PSZ-AC:3 Availability Manager List,  !- Name
    AvailabilityManager:NightCycle,  !- Availability Manager 1 Object Type
    PSZ-AC:3 Availability Manager;  !- Availability Manager 1 Name

AvailabilityManagerAssignmentList,
    PSZ-AC:4 Availability Manager List,  !- Name
    AvailabilityManager:NightCycle,  !- Availability Manager 1 Object Type
    PSZ-AC:4 Availability Manager;  !- Availability Manager 1 Name


!-   ===========  ALL OBJECTS IN CLASS: SETPOINTMANAGER:SINGLEZONE:REHEAT ===========

SetpointManager:SingleZone:Reheat,
    SupAirTemp MngrBack_Space,  !- Name
    Temperature,             !- Control Variable
    10.0,                    !- Minimum Supply Air Temperature {C}
    50.0,                    !- Maximum Supply Air Temperature {C}
    Back_Space,              !- Control Zone Name
    Back_Space Air Node,     !- Zone Node Name
    Back_Space Direct Air Inlet Node Name,  !- Zone Inlet Node Name
    PSZ-AC:1 Supply Equipment Outlet Node;  !- Setpoint Node or NodeList Name

SetpointManager:SingleZone:Reheat,
    SupAirTemp MngrCore_Retail,  !- Name
    Temperature,             !- Control Variable
    10.0,                    !- Minimum Supply Air Temperature {C}
    50.0,                    !- Maximum Supply Air Temperature {C}
    Core_Retail,             !- Control Zone Name
    Core_Retail Air Node,    !- Zone Node Name
    Core_Retail Direct Air Inlet Node Name,  !- Zone Inlet Node Name
    PSZ-AC:2 Supply Equipment Outlet Node;  !- Setpoint Node or NodeList Name

SetpointManager:SingleZone:Reheat,
    SupAirTemp MngrFront_Retail,  !- Name
    Temperature,             !- Control Variable
    10.0,                    !- Minimum Supply Air Temperature {C}
    50.0,                    !- Maximum Supply Air Temperature {C}
    Front_Retail,            !- Control Zone Name
    Front_Retail Air Node,   !- Zone Node Name
    Front_Retail Direct Air Inlet Node Name,  !- Zone Inlet Node Name
    PSZ-AC:4 Supply Equipment Outlet Node;  !- Setpoint Node or NodeList Name

SetpointManager:SingleZone:Reheat,
    SupAirTemp MngrPoint_Of_Sale,  !- Name
    Temperature,             !- Control Variable
    10.0,                    !- Minimum Supply Air Temperature {C}
    50.0,                    !- Maximum Supply Air Temperature {C}
    Point_Of_Sale,           !- Control Zone Name
    Point_Of_Sale Air Node,  !- Zone Node Name
    Point_Of_Sale Direct Air Inlet Node Name,  !- Zone Inlet Node Name
    PSZ-AC:3 Supply Equipment Outlet Node;  !- Setpoint Node or NodeList Name


!-   ===========  ALL OBJECTS IN CLASS: SETPOINTMANAGER:MIXEDAIR ===========

SetpointManager:MixedAir,
    PSZ-AC:1_OAMixed Air Temp Manager,  !- Name
    Temperature,             !- Control Variable
    PSZ-AC:1 Supply Equipment Outlet Node,  !- Reference Setpoint Node Name
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,  !- Fan Inlet Node Name
    PSZ-AC:1_Fan-PSZ-AC:1_CoolCNode,  !- Fan Outlet Node Name
    PSZ-AC:1_OA-PSZ-AC:1_FanNode;  !- Setpoint Node or NodeList Name

SetpointManager:MixedAir,
    PSZ-AC:1_CoolC SAT Manager,  !- Name
    Temperature,             !- Control Variable
    PSZ-AC:1 Supply Equipment Outlet Node,  !- Reference Setpoint Node Name
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,  !- Fan Inlet Node Name
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,  !- Fan Outlet Node Name
    PSZ-AC:1_CoolC-PSZ-AC:1_HeatCNode;  !- Setpoint Node or NodeList Name

SetpointManager:MixedAir,
    PSZ-AC:2_OAMixed Air Temp Manager,  !- Name
    Temperature,             !- Control Variable
    PSZ-AC:2 Supply Equipment Outlet Node,  !- Reference Setpoint Node Name
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,  !- Fan Inlet Node Name
    PSZ-AC:2_Fan-PSZ-AC:2_CoolCNode,  !- Fan Outlet Node Name
    PSZ-AC:2_OA-PSZ-AC:2_FanNode;  !- Setpoint Node or NodeList Name

SetpointManager:MixedAir,
    PSZ-AC:2_CoolC SAT Manager,  !- Name
    Temperature,             !- Control Variable
    PSZ-AC:2 Supply Equipment Outlet Node,  !- Reference Setpoint Node Name
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,  !- Fan Inlet Node Name
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,  !- Fan Outlet Node Name
    PSZ-AC:2_CoolC-PSZ-AC:2_HeatCNode;  !- Setpoint Node or NodeList Name

SetpointManager:MixedAir,
    PSZ-AC:3_OAMixed Air Temp Manager,  !- Name
    Temperature,             !- Control Variable
    PSZ-AC:3 Supply Equipment Outlet Node,  !- Reference Setpoint Node Name
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,  !- Fan Inlet Node Name
    PSZ-AC:3_Fan-PSZ-AC:3_CoolCNode,  !- Fan Outlet Node Name
    PSZ-AC:3_OA-PSZ-AC:3_FanNode;  !- Setpoint Node or NodeList Name

SetpointManager:MixedAir,
    PSZ-AC:3_CoolC SAT Manager,  !- Name
    Temperature,             !- Control Variable
    PSZ-AC:3 Supply Equipment Outlet Node,  !- Reference Setpoint Node Name
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,  !- Fan Inlet Node Name
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,  !- Fan Outlet Node Name
    PSZ-AC:3_CoolC-PSZ-AC:3_HeatCNode;  !- Setpoint Node or NodeList Name

SetpointManager:MixedAir,
    PSZ-AC:4_OAMixed Air Temp Manager,  !- Name
    Temperature,             !- Control Variable
    PSZ-AC:4 Supply Equipment Outlet Node,  !- Reference Setpoint Node Name
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,  !- Fan Inlet Node Name
    PSZ-AC:4_Fan-PSZ-AC:4_CoolCNode,  !- Fan Outlet Node Name
    PSZ-AC:4_OA-PSZ-AC:4_FanNode;  !- Setpoint Node or NodeList Name

SetpointManager:MixedAir,
    PSZ-AC:4_CoolC SAT Manager,  !- Name
    Temperature,             !- Control Variable
    PSZ-AC:4 Supply Equipment Outlet Node,  !- Reference Setpoint Node Name
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,  !- Fan Inlet Node Name
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,  !- Fan Outlet Node Name
    PSZ-AC:4_CoolC-PSZ-AC:4_HeatCNode;  !- Setpoint Node or NodeList Name


!-   ===========  ALL OBJECTS IN CLASS: CURVE:QUADRATIC ===========

Curve:Quadratic,
    Cool-PLF-fPLR,           !- Name
    0.75,                    !- Coefficient1 Constant
    0.25,                    !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.0,                     !- Minimum Value of x
    1.0;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ1_Cool-PLF-fPLR,      !- Name
    0.75,                    !- Coefficient1 Constant
    0.25,                    !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.0,                     !- Minimum Value of x
    1.0;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ2_Cool-PLF-fPLR,      !- Name
    0.75,                    !- Coefficient1 Constant
    0.25,                    !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.0,                     !- Minimum Value of x
    1.0;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ3_Cool-PLF-fPLR,      !- Name
    0.75,                    !- Coefficient1 Constant
    0.25,                    !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.0,                     !- Minimum Value of x
    1.0;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ4_Cool-PLF-fPLR,      !- Name
    0.75,                    !- Coefficient1 Constant
    0.25,                    !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.0,                     !- Minimum Value of x
    1.0;                     !- Maximum Value of x

Curve:Quadratic,
    Measured_CoolCStandard10Ton_CapFF,  !- Name
    0.8,                     !- Coefficient1 Constant
    0.2,                     !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.5,                     !- Minimum Value of x
    1.5;                     !- Maximum Value of x

Curve:Quadratic,
    Measured_CoolCStandard10Ton_EIRFFF,  !- Name
    1.192,                   !- Coefficient1 Constant
    -0.1917,                 !- Coefficient2 x
    0,                       !- Coefficient3 x**2
    0.776,                   !- Minimum Value of x
    1.197;                   !- Maximum Value of x

Curve:Quadratic,
    No_PLR_Degredation,      !- Name
    1.0,                     !- Coefficient1 Constant
    0,                       !- Coefficient2 x
    0,                       !- Coefficient3 x**2
    0.0,                     !- Minimum Value of x
    1.0;                     !- Maximum Value of x

Curve:Quadratic,
    ConstantQuad,            !- Name
    0.8,                     !- Coefficient1 Constant
    0.2,                     !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.5,                     !- Minimum Value of x
    1.5;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ1_CF_ConstantQuad,    !- Name
    0.8,                     !- Coefficient1 Constant
    0.2,                     !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.5,                     !- Minimum Value of x
    1.5;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ2_CF_ConstantQuad,    !- Name
    0.8,                     !- Coefficient1 Constant
    0.2,                     !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.5,                     !- Minimum Value of x
    1.5;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ3_CF_ConstantQuad,    !- Name
    0.8,                     !- Coefficient1 Constant
    0.2,                     !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.5,                     !- Minimum Value of x
    1.5;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ4_CF_ConstantQuad,    !- Name
    0.8,                     !- Coefficient1 Constant
    0.2,                     !- Coefficient2 x
    0.0,                     !- Coefficient3 x**2
    0.5,                     !- Minimum Value of x
    1.5;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ1_EF_Quad,            !- Name
    1.156,                   !- Coefficient1 Constant
    -0.1816,                 !- Coefficient2 x
    0.0256,                  !- Coefficient3 x**2
    0.5,                     !- Minimum Value of x
    1.5;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ2_EF_Quad,            !- Name
    1.156,                   !- Coefficient1 Constant
    -0.1816,                 !- Coefficient2 x
    0.0256,                  !- Coefficient3 x**2
    0.5,                     !- Minimum Value of x
    1.5;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ3_EF_Quad,            !- Name
    1.156,                   !- Coefficient1 Constant
    -0.1816,                 !- Coefficient2 x
    0.0256,                  !- Coefficient3 x**2
    0.5,                     !- Minimum Value of x
    1.5;                     !- Maximum Value of x

Curve:Quadratic,
    PSZ4_EF_Quad,            !- Name
    1.156,                   !- Coefficient1 Constant
    -0.1816,                 !- Coefficient2 x
    0.0256,                  !- Coefficient3 x**2
    0.5,                     !- Minimum Value of x
    1.5;                     !- Maximum Value of x


!-   ===========  ALL OBJECTS IN CLASS: CURVE:BIQUADRATIC ===========

Curve:Biquadratic,
    Cool-Cap-fT,             !- Name
    0.766956,                !- Coefficient1 Constant
    0.0107756,               !- Coefficient2 x
    -0.0000414703,           !- Coefficient3 x**2
    0.00134961,              !- Coefficient4 y
    -0.000261144,            !- Coefficient5 y**2
    0.000457488,             !- Coefficient6 x*y
    12.77778,                !- Minimum Value of x
    23.88889,                !- Maximum Value of x
    21.11111,                !- Minimum Value of y
    46.11111;                !- Maximum Value of y

Curve:Biquadratic,
    PSZ1_Cool-Cap-fT,        !- Name
    0.766956,                !- Coefficient1 Constant
    0.0107756,               !- Coefficient2 x
    -0.0000414703,           !- Coefficient3 x**2
    0.00134961,              !- Coefficient4 y
    -0.000261144,            !- Coefficient5 y**2
    0.000457488,             !- Coefficient6 x*y
    12.77778,                !- Minimum Value of x
    23.88889,                !- Maximum Value of x
    21.11111,                !- Minimum Value of y
    46.11111;                !- Maximum Value of y

Curve:Biquadratic,
    PSZ2_Cool-Cap-fT,        !- Name
    0.766956,                !- Coefficient1 Constant
    0.0107756,               !- Coefficient2 x
    -0.0000414703,           !- Coefficient3 x**2
    0.00134961,              !- Coefficient4 y
    -0.000261144,            !- Coefficient5 y**2
    0.000457488,             !- Coefficient6 x*y
    12.77778,                !- Minimum Value of x
    23.88889,                !- Maximum Value of x
    21.11111,                !- Minimum Value of y
    46.11111;                !- Maximum Value of y

Curve:Biquadratic,
    PSZ3_Cool-Cap-fT,        !- Name
    0.766956,                !- Coefficient1 Constant
    0.0107756,               !- Coefficient2 x
    -0.0000414703,           !- Coefficient3 x**2
    0.00134961,              !- Coefficient4 y
    -0.000261144,            !- Coefficient5 y**2
    0.000457488,             !- Coefficient6 x*y
    12.77778,                !- Minimum Value of x
    23.88889,                !- Maximum Value of x
    21.11111,                !- Minimum Value of y
    46.11111;                !- Maximum Value of y

Curve:Biquadratic,
    PSZ4_Cool-Cap-fT,        !- Name
    0.766956,                !- Coefficient1 Constant
    0.0107756,               !- Coefficient2 x
    -0.0000414703,           !- Coefficient3 x**2
    0.00134961,              !- Coefficient4 y
    -0.000261144,            !- Coefficient5 y**2
    0.000457488,             !- Coefficient6 x*y
    12.77778,                !- Minimum Value of x
    23.88889,                !- Maximum Value of x
    21.11111,                !- Minimum Value of y
    46.11111;                !- Maximum Value of y

Curve:Biquadratic,
    Cool-EIR-fT,             !- Name
    0.297145,                !- Coefficient1 Constant
    0.0430933,               !- Coefficient2 x
    -0.000748766,            !- Coefficient3 x**2
    0.00597727,              !- Coefficient4 y
    0.000482112,             !- Coefficient5 y**2
    -0.000956448,            !- Coefficient6 x*y
    12.77778,                !- Minimum Value of x
    23.88889,                !- Maximum Value of x
    21.11111,                !- Minimum Value of y
    46.11111;                !- Maximum Value of y

Curve:Biquadratic,
    PSZ1_Cool-EIR-fT,        !- Name
    0.297145,                !- Coefficient1 Constant
    0.0430933,               !- Coefficient2 x
    -0.000748766,            !- Coefficient3 x**2
    0.00597727,              !- Coefficient4 y
    0.000482112,             !- Coefficient5 y**2
    -0.000956448,            !- Coefficient6 x*y
    12.77778,                !- Minimum Value of x
    23.88889,                !- Maximum Value of x
    21.11111,                !- Minimum Value of y
    46.11111;                !- Maximum Value of y

Curve:Biquadratic,
    PSZ2_Cool-EIR-fT,        !- Name
    0.297145,                !- Coefficient1 Constant
    0.0430933,               !- Coefficient2 x
    -0.000748766,            !- Coefficient3 x**2
    0.00597727,              !- Coefficient4 y
    0.000482112,             !- Coefficient5 y**2
    -0.000956448,            !- Coefficient6 x*y
    12.77778,                !- Minimum Value of x
    23.88889,                !- Maximum Value of x
    21.11111,                !- Minimum Value of y
    46.11111;                !- Maximum Value of y

Curve:Biquadratic,
    PSZ3_Cool-EIR-fT,        !- Name
    0.297145,                !- Coefficient1 Constant
    0.0430933,               !- Coefficient2 x
    -0.000748766,            !- Coefficient3 x**2
    0.00597727,              !- Coefficient4 y
    0.000482112,             !- Coefficient5 y**2
    -0.000956448,            !- Coefficient6 x*y
    12.77778,                !- Minimum Value of x
    23.88889,                !- Maximum Value of x
    21.11111,                !- Minimum Value of y
    46.11111;                !- Maximum Value of y

Curve:Biquadratic,
    PSZ4_Cool-EIR-fT,        !- Name
    0.297145,                !- Coefficient1 Constant
    0.0430933,               !- Coefficient2 x
    -0.000748766,            !- Coefficient3 x**2
    0.00597727,              !- Coefficient4 y
    0.000482112,             !- Coefficient5 y**2
    -0.000956448,            !- Coefficient6 x*y
    12.77778,                !- Minimum Value of x
    23.88889,                !- Maximum Value of x
    21.11111,                !- Minimum Value of y
    46.11111;                !- Maximum Value of y


!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:VARIABLEDICTIONARY ===========

Output:VariableDictionary,
    IDF,                     !- Key Field
    Unsorted;                !- Sort Option


!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:SURFACES:LIST ===========

Output:Surfaces:List,
    Details;                 !- Report Type


!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:SURFACES:DRAWING ===========

Output:Surfaces:Drawing,
    DXF;                     !- Report Type


!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:CONSTRUCTIONS ===========

Output:Constructions,
    Constructions;           !- Details Type 1



!=========================================
! Obejcts related to all zones
!=========================================
Output:EnergyManagementSystem,
    Verbose,                 !- Actuator Availability Dictionary Reporting
    Verbose,                 !- Internal Variable Availability Dictionary Reporting
    None;                    !- EMS Runtime Language Debug Output Level

EnergyManagementSystem:GlobalVariable,
    EconomizerSetT;  !Temperature to be maintained after mixing box  

EnergyManagementSystem:GlobalVariable,
    EconToCoolingT;  !Threshold temperature for changing from economizer mode to mechanical cooling.
                     !Temperature after mixing box

EnergyManagementSystem:GlobalVariable,
    HeatThrottle;    !Temperature throttage for heating

EnergyManagementSystem:GlobalVariable,
    CoolThrottle;    !Temperature throttage for cooling

EnergyManagementSystem:GlobalVariable,
    VenSpeed;        !Fan speed in ventilation mode

EnergyManagementSystem:GlobalVariable,
    DAT_SP;          !Discharge air temperature setpoint

EnergyManagementSystem:GlobalVariable,
    ST,             ! Sample period time. 
    Gain,           ! Gain parameter for supply-fan speed control
    PAT,            ! Projected ahead time. 
    MaxSpeedChange, ! Supply fan max speed change. 
    MinCoolSpeed,   ! Minimum fan speed in cooling mode
    MinHeatSpeed;   ! Minimum fan speed in heating mode


EnergyManagementSystem:Sensor,
    T_OA,
    ,
    Site Outdoor Air Drybulb Temperature;

EnergyManagementSystem:Sensor,
    Enthalpy_OA,
    ,
    Site Outdoor Air Enthalpy;

EnergyManagementSystem:Sensor,
    THeatSP,
    HTGSETP_SCH,
    Schedule Value;

EnergyManagementSystem:Sensor,
    TCoolSP,
    CLGSETP_SCH,
    Schedule Value;

EnergyManagementSystem:Sensor,
    Sensed_HVACOperation,
    HVACOperationSchd,
    Schedule Value;

EnergyManagementSystem:Sensor,
    Sensed_OA_Sch,
    MinOA_Sched,
    Schedule Value;

! This program assigns control parameters used for the EMS code
EnergyManagementSystem:Program,
    SetControlPar,
    SET EconomizerSetT = 12.8,
    SET EconToCoolingT = 14.4,
    SET HeatThrottle = 1,
    SET CoolThrottle = 1,
    SET VenSpeed = 0.4,
    SET DAT_SP = 12.8,     ! 55 F
    SET ST = 60,           ! 60 seconds
    SET Gain = 1.5,
    SET PAT = 120,         ! 120 seconds
    SET MaxSpeedChange = 0.1,
    SET MinFanSpeed = 0.33,
    SET MinCoolSpeed = 0.4,
    SET MinHeatSpeed = 0.4;
    
EnergyManagementSystem:ProgramCallingManager,
    EMS_Bldg_manager,  !- Name
    BeginNewEnvironment,  !- EnergyPlus Model Calling Point
    SetControlPar;        !- Program Name 1


!=========================================
! Obejcts related to PSZ1
!=========================================

EnergyManagementSystem:GlobalVariable,
    PSZ1_Ideal_OAFlow;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Trend1Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Trend2Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Trend3Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Trend4Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Trend5Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Trend1SAT;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Trend1ZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Trend2ZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Trend1FanFlow;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Trend2FanFlow;
    
EnergyManagementSystem:GlobalVariable,
    PSZ1_Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ1_CoolingPowerModifier;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Slop;
    
EnergyManagementSystem:GlobalVariable,
    PSZ1_PredictedZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ1_ProjectedError;
    
EnergyManagementSystem:GlobalVariable,
    PSZ1_FlowChange;

EnergyManagementSystem:GlobalVariable,
    PSZ1_Update_Mass;

EnergyManagementSystem:InternalVariable,
    PSZ1_Fan_MassFlow,          !- Name 
    PSZ-AC:1_Fan,               !- Internal Data Index Key Name
    Fan Maximum Mass Flow Rate; !- Internal Data Type

EnergyManagementSystem:InternalVariable,
    PSZ1_Fan_DesignPressure,    !- Name 
    PSZ-AC:1_Fan,               !- Internal Data Index Key Name
    Fan Nominal Pressure Rise;  !- Internal Data Type

EnergyManagementSystem:InternalVariable,
    PSZ1_MinOA_Mass,            !- Name 
    PSZ-AC:1_OA_Controller,     !- Internal Data Index Key Name
    Outdoor Air Controller Minimum Mass Flow Rate; !- Internal Data Type

EnergyManagementSystem:Sensor,
    PSZ1_CO2,
    Back_Space Air Node,
    System Node CO2 Concentration;

EnergyManagementSystem:Sensor,
    PSZ1_ZoneT,
    Back_Space Air Node,
    System Node Temperature;
    
EnergyManagementSystem:Sensor,
    PSZ1_Enthalpy,
    Back_Space Air Node,
    System Node Enthalpy;    

EnergyManagementSystem:Sensor,
    PSZ1_MixerWB,
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,
    System Node Wetbulb Temperature;

EnergyManagementSystem:Sensor,
    PSZ1_MixerDB,
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,
    System Node Temperature;
    
EnergyManagementSystem:Sensor,
    PSZ1_FanFlow,
    PSZ-AC:1 Supply Equipment Outlet Node,
    System Node Mass Flow Rate;

EnergyManagementSystem:TrendVariable,
    PSZ1_TrendMode,
    PSZ1_Mode,
    5;

EnergyManagementSystem:TrendVariable,
    PSZ1_TrendZoneT,
    PSZ1_ZoneT,
    3;

EnergyManagementSystem:TrendVariable,
    PSZ1_TrendFanFlow,
    PSZ1_FanFlow,
    3;

EnergyManagementSystem:Actuator,
    PSZ1_HVACOperation,
    PSZ1_HVACOperationSchd,
    Schedule:Compact,
    Schedule Value;

EnergyManagementSystem:Actuator,
    PSZ1_Supply_Mass, ! Name 
    PSZ-AC:1_Fan, ! Actuated Component Unique Name
    Fan, ! Actuated Component Type
    Fan Air Mass Flow Rate; ! Actuated Component Control Type

EnergyManagementSystem:Actuator,
    PSZ1_Fan_Pressure, ! Name 
    PSZ-AC:1_Fan, ! Actuated Component Unique Name
    Fan, ! Actuated Component Type
    Fan Pressure Rise; ! Actuated Component Control Type

EnergyManagementSystem:Actuator,
    PSZ1_OA_Mass, ! Name 
    PSZ-AC:1_OA_Controller, ! Component Name
    Outdoor Air Controller, ! Component Type
    Air Mass Flow Rate;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ1_CoolSetpoint, ! Name 
    PSZ-AC:1_CoolC-PSZ-AC:1_HeatCNode, ! Component Name
    System Node Setpoint, ! Component Type
    Temperature Setpoint;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ1_HeatSetpoint, ! Name 
    PSZ-AC:1 Supply Equipment Outlet Node, ! Component Name
    System Node Setpoint, ! Component Type
    Temperature Setpoint;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ1_CC_FT_Curve, ! Name 
    PSZ1_Cool-Cap-fT, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    
    
EnergyManagementSystem:Actuator,
    PSZ1_CC_FF_Curve, ! Name 
    PSZ1_CF_ConstantQuad, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ1_CE_FT_Curve, ! Name 
    PSZ1_Cool-EIR-fT, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ1_CE_FF_Curve, ! Name 
    PSZ1_EF_Quad, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ1_PLR_Curve, ! Name 
    PSZ1_Cool-PLF-fPLR, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Subroutine,
    PSZ1_HeatOn,
    Set PSZ1_HeatSetpoint = 29.4;   ! Change to 29.4 fo eheating discharge supply air temperature


!This subroutine sets the fan speed (fan mass flow rate) based on RTU operation modes and the PI loop
EnergyManagementSystem:Subroutine,
    PSZ1_FanSpeedReset,
    SET PSZ1_Trend1ZoneT = @TrendValue PSZ1_TrendZoneT 1,
    SET PSZ1_Trend2ZoneT = @TrendValue PSZ1_TrendZoneT 2,
    SET PSZ1_Trend1FanFlow = @TrendValue PSZ1_TrendFanFlow 1,
    SET PSZ1_Trend2FanFlow = @TrendValue PSZ1_TrendFanFlow 2,
    !In the ventilation mode, Fan speed is predefined to be at VenSpeed. No PI loop is involved
    IF PSZ1_Mode == 0.0,
       SET PSZ1_Update_Mass = VenSpeed * PSZ1_Fan_MassFlow * Sensed_HVACOperation,
    ELSE,  ! Heating or Cooling mode
    ! When RTU just starts operation from idle, the zone temperature in idle state is not useful for guidance. 
    ! Thus, the slope values are hardcoded depending on the RTU operation mode. (slope = 0.01 if cooling mode
    ! and slope = -0.01 if heating mode)
       IF PSZ1_Trend2FanFlow == 0 && PSZ1_Mode == 1,
          SET PSZ1_Slop = -0.01,
       ELSEIF PSZ1_Trend2FanFlow == 0 && (PSZ1_Mode == 2 || PSZ1_Mode == 3),
          SET PSZ1_Slop = 0.01,
       ELSE,
          SET PSZ1_Slop = (PSZ1_Trend1ZoneT-PSZ1_Trend2ZoneT)/ST,
       ENDIF,
       
       SET PSZ1_PredictedZoneT = PSZ1_Trend2ZoneT + PSZ1_Slop * (ST + PAT),
       
       IF PSZ1_Mode == 2 || PSZ1_Mode == 3,  ! Economizing mode or mechanical cooling mode
          SET PSZ1_ProjectedError = PSZ1_PredictedZoneT - (TCoolSP-CoolThrottle),
       ELSEIF PSZ1_Mode == 1,                ! Heating mode
          SET PSZ1_ProjectedError = (THeatSP + HeatThrottle) - PSZ1_PredictedZoneT,
       ENDIF,
       
       SET PSZ1_FlowChange = Gain * PSZ1_ProjectedError,
       
       ! Verify that the fan speed change is less than the maximum limit.
       ! The fan speed change can be either increasing or decreasing
       IF PSZ1_FlowChange > (MaxSpeedChange * PSZ1_Fan_MassFlow),
          SET PSZ1_FlowChange = MaxSpeedChange * PSZ1_Fan_MassFlow,
       ELSEIF PSZ1_FlowChange < ((0-1) * MaxSpeedChange * PSZ1_Fan_MassFlow),
          SET PSZ1_FlowChange = ((0-1) * MaxSpeedChange * PSZ1_Fan_MassFlow),
       ENDIF,
       
       SET PSZ1_Update_Mass = PSZ1_Trend1FanFlow + PSZ1_FlowChange,
       
       IF PSZ1_Update_Mass > PSZ1_Fan_MassFlow,
       ! Verify that the final fan speed is less than 100%
           SET PSZ1_Update_Mass = PSZ1_Fan_MassFlow,
       ELSE,
       ! Verify that the final fan speed is not less than the minimum speed
          IF PSZ1_Mode == 1,   !   Heating Mode
             IF PSZ1_Update_Mass < (MinHeatSpeed * PSZ1_Fan_MassFlow), 
                SET PSZ1_Update_Mass = MinHeatSpeed * PSZ1_Fan_MassFlow,
             ENDIF,
          ELSE,                !   Economizing or DX cooling mode
             IF PSZ1_Update_Mass < (MinCoolSpeed * PSZ1_Fan_MassFlow), 
                SET PSZ1_Update_Mass = MinCoolSpeed * PSZ1_Fan_MassFlow,
             ENDIF,
          ENDIF,
       ENDIF,
    ENDIF;


! This subroutine deactivates the gas furnace by setting its termperature setpoint very low (0 C)
EnergyManagementSystem:Subroutine,
    PSZ1_HeatOff,
    Set PSZ1_HeatSetpoint = 0.0;

! This subroutine adjusts fan power consumption thorugh pressure changes. Note that fan power consumption
! cannot be actuated directly.
! Based on lab test data, the exponent of 2.13 is used to coorelated Rebel's fan power to its flow rate. 
EnergyManagementSystem:Subroutine,
    PSZ1_FanPressure,
    Set PSZ1_FanFlowRatio = PSZ1_Supply_Mass/PSZ1_Fan_MassFlow,
    Set PSZ1_Fan_Pressure = (PSZ1_FanFlowRatio^1.13) * PSZ1_Fan_DesignPressure;


! This subroutine determines how RTU operates in different modes
! 0: Ventilation mode
! 1: Heating mode
! 2: Economizing mode
! 3: Mechanical cooling mode
EnergyManagementSystem:Subroutine,
  PSZ1_RunMode,
  IF PSZ1_Mode == 0.0, ! Float
     SET PSZ1_OA_Mass = PSZ1_MinOA_Mass * Sensed_OA_Sch,
     RUN PSZ1_FanSpeedReset,
     SET PSZ1_Supply_Mass = PSZ1_Update_Mass,
     RUN PSZ1_HeatOff,                          ! Heating is off
! Note the CoolingPowerModifier is set to 0.00001 when not actually in cooling mode.  CoolingPowerModifier cannot be set to 0 due 
! to coding restrictions. Therefore a very small watt demand on the cooling coil will be outputted for a non-cooling timestep during 
! occupied periods. However the overall impact on the cooling coil demand and energy results will be negligible.  Setting this modifier
! to a smaller number will further reduce the impact. 
     Set PSZ1_CoolingPowerModifier = 0.00001,   ! Cooling is off
  ELSEIF PSZ1_Mode == 1.0,  ! Heating Mode
     SET PSZ1_OA_Mass = PSZ1_MinOA_Mass * Sensed_OA_Sch,
     RUN PSZ1_FanSpeedReset,
     SET PSZ1_Supply_Mass = PSZ1_Update_Mass,
     RUN PSZ1_HeatOn,                           ! Heating is on
     Set PSZ1_CoolingPowerModifier = 0.00001,   ! Cooling is off
  ELSEIF PSZ1_Mode == 2.0,  ! Economizing Mode
     RUN PSZ1_FanSpeedReset,
     SET PSZ1_Supply_Mass = PSZ1_Update_Mass,
     ! The economizer control tries to main the mixing-air temperature at EconomizerSetT. Hence, if the OA temperature is greater than
     ! EconomizerSetT, OA damper is fully open. Otherwise, OA damper is modulated to achieve the mixing-air temperature at EconomizerSetT.
     IF  T_OA > EconomizerSetT,
         SET PSZ1_OA_Mass = PSZ1_Supply_Mass,
     ELSE,
         SET PSZ1_Ideal_OAFlow = PSZ1_Supply_Mass * (PSZ1_ZoneT - EconomizerSetT),
         SET PSZ1_Ideal_OAFlow = PSZ1_Ideal_OAFlow/(PSZ1_ZoneT - T_OA),
         IF PSZ1_Ideal_OAFlow < PSZ1_MinOA_Mass,
            SET PSZ1_OA_Mass = PSZ1_MinOA_Mass,
         ELSE,
            SET PSZ1_OA_Mass = PSZ1_Ideal_OAFlow,
         ENDIF,
     ENDIF,
     RUN PSZ1_HeatOff,                          ! Heating is off
     Set PSZ1_CoolingPowerModifier = 0.00001,   ! Mechanical cooling is off

  ELSEIF PSZ1_Mode == 3.0,  ! Cooling Mode
     RUN PSZ1_FanSpeedReset,
     SET PSZ1_Supply_Mass = PSZ1_Update_Mass,
     ! Assume integrated economizer with differential dry-bulb is used
     IF T_OA < PSZ1_ZoneT,
        SET PSZ1_OA_Mass = PSZ1_Supply_Mass,
     ELSE,
        SET PSZ1_OA_Mass = PSZ1_MinOA_Mass * Sensed_OA_Sch,
     ENDIF,
     RUN PSZ1_HeatOff,                         ! Heating is off
     Set PSZ1_CoolingPowerModifier = 1.0,      ! Mechanical cooling is on


  ENDIF;


! This is the main RTU control program
EnergyManagementSystem:Program,
    PSZ1_Main,        !- Name
    SET PSZ1_Trend1Mode = @TrendValue PSZ1_TrendMode 1,
    SET PSZ1_Trend2Mode = @TrendValue PSZ1_TrendMode 2,
    SET PSZ1_Trend3Mode = @TrendValue PSZ1_TrendMode 3,
    SET PSZ1_Trend4Mode = @TrendValue PSZ1_TrendMode 4,
    SET PSZ1_Trend5Mode = @TrendValue PSZ1_TrendMode 5,
    SET PSZ1_Trend1SAT = @TrendValue PSZ1_TrendSAT 1, !Get the loop end temperature in previous step
    Set PSZ1_OA_Mass = NULL,
    Set PSZ1_HVACOperation = 1.0, 
    Set PSZ1_CoolSetpoint = 0.0,      
    Set PSZ1_ModeLock = 0.0,   ! This variable is used to determine whether RTU keeps its operation mode unchanged from the previous time step
    IF PSZ1_Mode == 1.0,
    ! If RTU runs heating in the previous step and the space temperature has not risen to above heating setpoint plus a differential,
    ! RTU continues its heating.
       IF PSZ1_ZoneT < (THeatSP + HeatThrottle),
          SET PSZ1_Mode = 1.0, ! Heating Mode
          SET PSZ1_ModeLock = 1.0,
       ENDIF,
    ELSEIF PSZ1_Mode == 2.0,   ! Economizing Mode
    ! RTU runs economziing mode for at least 5 minutes. StageLock is the variable to determine wheter RTU runs within the 5 minutes range
    ! after it starts economizing
       IF PSZ1_Trend1Mode <> 2.0 || PSZ1_Trend2Mode <> 2.0 || PSZ1_Trend3Mode <> 2.0,
          SET StageLock = 1,
       ELSEIF PSZ1_Trend4Mode <> 2.0 || PSZ1_Trend5Mode <> 2.0,
          SET StageLock = 1,
       ELSE,
          SET StageLock = 0,
       ENDIF,
       
       IF PSZ1_ZoneT > (TCoolSP - CoolThrottle) && T_OA < PSZ1_ZoneT,
          IF PSZ1_ZoneT < TCoolSP,
    ! The code here will try to maintain economizing mode if 1) it is favorable and 2) space temperature is lower than the cooling setpoint.
    ! The economizing mode is on until the zone temperatuer is less than TCoolSP - CoolThrottle 
            SET PSZ1_Mode = 2.0,
            SET PSZ1_ModeLock = 1.0,
          ELSEIF StageLock == 1,
    ! If program comes here, it indicates that the zone temperature is higher than cooling setpoint.
    ! In this case, economizing will continue if RTU has not run in economizing mode consecutively for 5 minutes 
            SET PSZ1_Mode = 2.0, 
            SET PSZ1_ModeLock = 1.0,
          ENDIF,
       ENDIF,

    ELSEIF PSZ1_Mode == 3.0,   ! Cooling Mode
    ! If RTU runs cooling in the previous step and the space temperature has not decreased below cooling setpoint minus a differential,
    ! RTU continues its cooling.
       IF PSZ1_ZoneT > (TCoolSP - CoolThrottle),
            SET PSZ1_Mode = 3.0,
            SET PSZ1_ModeLock = 1.0,

       ENDIF,
    ENDIF,
    IF PSZ1_ModeLock == 0.0,       ! RTU does not continue its previous operation mode
       IF PSZ1_ZoneT < THeatSP,
       ! Check whether heating request is caused by overcooling, which may happen for largely oversized equipment
          IF PSZ1_Trend1Mode == 3.0 || PSZ1_Trend2Mode == 3.0,
             SET overCool = 1,
          ELSEIF PSZ1_Trend3Mode == 3.0 || PSZ1_Trend4Mode == 3.0,
             SET overCool = 1,
          ELSEIF PSZ1_Trend5Mode == 3.0,
             SET overCool = 1,
          ELSE,
             SET overCool = 0,
          ENDIF,
          IF overCool,           
       ! If heating is caused by overcooling, RTU operates in ventilation mode even if space temperature is below the heating setpoint
             SET PSZ1_Mode = 0.0,
          ELSE,
             SET PSZ1_Mode = 1.0,
          ENDIF,
       ELSEIF PSZ1_ZoneT > TCoolSP,
       ! Check whether cooling request is caused by overheating, which may happen for largely oversized equipment
          IF PSZ1_Trend1Mode == 1.0 || PSZ1_Trend2Mode == 1.0,
             SET overHeat = 1,
          ELSEIF PSZ1_Trend3Mode == 1.0 || PSZ1_Trend4Mode == 1.0,
             SET overHeat = 1,
          ELSEIF PSZ1_Trend5Mode == 1.0,
             SET overHeat = 1,
          ELSE,
             SET overHeat = 0,
          ENDIF,
          IF overHeat,
       ! If cooling is caused by overheating, RTU operates in ventilation mode even if space temperature is above the cooling setpoint
             SET PSZ1_Mode = 0.0,
          ELSEIF T_OA < PSZ1_ZoneT,
       ! If program comes here, it indicates that 1) cooling request is not caused by overheating, 2) OA temperature is less than zone T, and
       ! 3) zone temperature is higher than the cooling setpoint.
            IF PSZ1_Trend1SAT < EconToCoolingT,  !EconToCoolingT (14.4) is the threshold value for change from economizing mode to cooling mode
              SET PSZ1_Mode = 2.0,
            ELSE,
       ! It is not correct to use mode average. That is why trended modes are used.
              SET StageUnlock = 0,
              IF PSZ1_Trend1Mode == 2.0 && PSZ1_Trend2Mode == 2.0 && PSZ1_Trend3Mode == 2.0,
                 SET StageUnlock = 1,
              ENDIF,
              IF StageUnLock == 1 && PSZ1_Trend4Mode == 2.0 && PSZ1_Trend5Mode == 2.0,
                 SET StageUnlock = 1,
              ELSE,
                 SET StageUnlock = 0,
              ENDIF,
              IF StageUnlock == 1,
       ! If program comes here, it means that 1) the mixer temp in previous step is larger than EconToCoolingT (14.4), and 2) the previous
       ! five steps are all in economizing mode.
                SET PSZ1_Mode = 3.0,  !Change from economizing mode to mechanical cooling mode
              ELSE,
       ! If program comes here, it means that 1) the mixer temp in previous step is larger than EconToCoolingT (14.4), and 2) the previous
       ! five steps are NOT all in economizing mode.
                SET PSZ1_Mode = 2.0,  !Continuous economizing mode
              ENDIF,
            ENDIF,
        
          ELSE,

       ! If program comes here, it indicates that 1) cooling request is not caused by overheating, 2) OA temperature is larger than zone T, and
       ! 3) zone temperature is higher than the cooling setpoint.
             SET PSZ1_Mode = 3.0,
	
          ENDIF,
       ELSE,
       ! If program comes here, it indicates that zone temperature is in deadband.
          Set PSZ1_Mode = 0.0,
       ENDIF,
    ENDIF,
    RUN PSZ1_RunMode,
    RUN PSZ1_FanPressure;
    
! This subroutine overrides the DX cooling performance curves  
EnergyManagementSystem:Program,
  PSZ1_SetCoolingPower,
  SET PSZ1_ff = PSZ1_Supply_Mass / PSZ1_Fan_MassFlow,
  IF PSZ1_MixerWB < 12.8,
     SET PSZ1_WBc = 12.8,
  ELSEIF PSZ1_MixerWB > 23.9,
     SET PSZ1_WBc = 23.9,
  ELSE,
     SET PSZ1_WBc = PSZ1_MixerWB,
  ENDIF,
  IF PSZ1_MixerDB < 18.3,
     SET PSZ1_DBc = 18.3,
  ELSEIF PSZ1_MixerDB > 29.4,
     SET PSZ1_DBc = 29.4,
  ELSE,
     SET PSZ1_DBc = PSZ1_MixerDB,
  ENDIF,
  IF DAT_SP < 10,   ! 50 F
     SET T_DA = 10,
  ELSEIF DAT_SP > 18.3,  ! 65 F
     SET T_DA = 18.3,
  ELSE,
     SET T_DA = DAT_SP,
  ENDIF,
  IF T_OA < 21.1,
     SET T_OAc = 21.1,
  ELSEIF T_OA > 46.1,
     SET T_OAc = 46.1,
  ELSE,
     SET T_OAc = T_OA,
  ENDIF,
  SET PSZ1_CC_FT_Curve = 0.31711905  +  0.02042291*(PSZ1_WBc^2),
  SET PSZ1_CC_FT_Curve = PSZ1_CC_FT_Curve +  0.00328537 * (T_DA^2) + 0.00190283*(PSZ1_DBc^2),
  SET PSZ1_CC_FT_Curve = PSZ1_CC_FT_Curve -  0.0237556 * PSZ1_WBc * T_DA,
  SET PSZ1_CC_FT_Curve = PSZ1_CC_FT_Curve -  0.0107672 * PSZ1_WBc * PSZ1_DBc,
  SET PSZ1_CC_FT_Curve = PSZ1_CC_FT_Curve +  0.00845473 * T_DA * PSZ1_DBc,
  SET PSZ1_CC_FT_Curve = PSZ1_CC_FT_Curve * PSZ1_CoolingPowerModifier, 
  SET PSZ1_CC_FF_Curve = -0.03624 + 1.275963 * PSZ1_ff - 0.28819 * (PSZ1_ff^2),
  SET PSZ1_CC_FF_Curve = PSZ1_CC_FF_Curve + 0.048967 * (PSZ1_ff^3),
  SET PSZ1_CE_FT_Curve = -0.5966663 + 0.24754897*T_DA - 0.0088454*(PSZ1_WBc^2),
  SET PSZ1_CE_FT_Curve = PSZ1_CE_FT_Curve + 0.00072631*(T_OAc^2) - 0.0085282*(T_DA^2),
  SET PSZ1_CE_FT_Curve = PSZ1_CE_FT_Curve - 0.0036095*(PSZ1_DBc^2),
  SET PSZ1_CE_FT_Curve = PSZ1_CE_FT_Curve - 0.0018991*PSZ1_WBc*T_OAc,
  SET PSZ1_CE_FT_Curve = PSZ1_CE_FT_Curve + 0.01271645*PSZ1_WBc*PSZ1_DBc,
  SET PSZ1_CE_FT_Curve = PSZ1_CE_FT_Curve + 0.00250916*T_OAc*T_DA - 0.0008663*T_OAc*PSZ1_DBc,
  SET PSZ1_CE_FT_Curve = PSZ1_CE_FT_Curve - 0.0024883*T_DA*PSZ1_DBc,
  SET PSZ1_CE_FF_Curve = -0.12065 + 9.026347 * PSZ1_ff - 15.8692 * (PSZ1_ff^2),
  SET PSZ1_CE_FF_Curve = PSZ1_CE_FF_Curve + 7.966206 * (PSZ1_ff^3),
  SET PSZ1_PLR_Curve = 1.0; 
    

EnergyManagementSystem:ProgramCallingManager,
    PSZ1_Main_Manager,  !- Name
    AfterPredictorAfterHVACManagers,  !- EnergyPlus Model Calling Point
    PSZ1_Main;        !- Program Name 1

EnergyManagementSystem:ProgramCallingManager,
    PSZ1_CoolingPower_Manager,  !- Name
    InsideHVACSystemIterationLoop,  !- EnergyPlus Model Calling Point
    PSZ1_SetCoolingPower;        !- Program Name 1

    
!=========================================
! Obejcts related to PSZ2
!=========================================

EnergyManagementSystem:GlobalVariable,
    PSZ2_Ideal_OAFlow;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Trend1Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Trend2Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Trend3Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Trend4Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Trend5Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Trend1SAT;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Trend1ZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Trend2ZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Trend1FanFlow;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Trend2FanFlow;
    
EnergyManagementSystem:GlobalVariable,
    PSZ2_Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ2_CoolingPowerModifier;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Slop;
    
EnergyManagementSystem:GlobalVariable,
    PSZ2_PredictedZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ2_ProjectedError;
    
EnergyManagementSystem:GlobalVariable,
    PSZ2_FlowChange;

EnergyManagementSystem:GlobalVariable,
    PSZ2_Update_Mass;

EnergyManagementSystem:InternalVariable,
    PSZ2_Fan_MassFlow, !- Name 
    PSZ-AC:2_Fan,      !- Internal Data Index Key Name
    Fan Maximum Mass Flow Rate; !- Internal Data Type

EnergyManagementSystem:InternalVariable,
    PSZ2_Fan_DesignPressure, !- Name 
    PSZ-AC:2_Fan,            !- Internal Data Index Key Name
    Fan Nominal Pressure Rise; !- Internal Data Type

EnergyManagementSystem:InternalVariable,
    PSZ2_MinOA_Mass,        !- Name 
    PSZ-AC:2_OA_Controller, !- Internal Data Index Key Name
    Outdoor Air Controller Minimum Mass Flow Rate; !- Internal Data Type

EnergyManagementSystem:Sensor,
    PSZ2_CO2,
    Core_Retail Air Node,
    System Node CO2 Concentration;

EnergyManagementSystem:Sensor,
    PSZ2_ZoneT,
    Core_Retail Air Node,
    System Node Temperature;
    
EnergyManagementSystem:Sensor,
    PSZ2_Enthalpy,
    Core_Retail Air Node,
    System Node Enthalpy;    

EnergyManagementSystem:Sensor,
    PSZ2_MixerWB,
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,
    System Node Wetbulb Temperature;

EnergyManagementSystem:Sensor,
    PSZ2_MixerDB,
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,
    System Node Temperature;

EnergyManagementSystem:Sensor,
    PSZ2_FanFlow,
    PSZ-AC:2 Supply Equipment Outlet Node,
    System Node Mass Flow Rate;

EnergyManagementSystem:TrendVariable,
    PSZ2_TrendMode,
    PSZ2_Mode,
    5;

EnergyManagementSystem:TrendVariable,
    PSZ2_TrendZoneT,
    PSZ2_ZoneT,
    3;

EnergyManagementSystem:TrendVariable,
    PSZ2_TrendFanFlow,
    PSZ2_FanFlow,
    3;

EnergyManagementSystem:Actuator,
    PSZ2_HVACOperation,
    PSZ2_HVACOperationSchd,
    Schedule:Compact,
    Schedule Value;

EnergyManagementSystem:Actuator,
    PSZ2_Supply_Mass, ! Name 
    PSZ-AC:2_Fan, ! Actuated Component Unique Name
    Fan, ! Actuated Component Type
    Fan Air Mass Flow Rate; ! Actuated Component Control Type

EnergyManagementSystem:Actuator,
    PSZ2_Fan_Pressure, ! Name 
    PSZ-AC:2_Fan, ! Actuated Component Unique Name
    Fan, ! Actuated Component Type
    Fan Pressure Rise; ! Actuated Component Control Type

EnergyManagementSystem:Actuator,
    PSZ2_OA_Mass, ! Name 
    PSZ-AC:2_OA_Controller, ! Component Name
    Outdoor Air Controller, ! Component Type
    Air Mass Flow Rate;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ2_CoolSetpoint, ! Name 
    PSZ-AC:2_CoolC-PSZ-AC:2_HeatCNode, ! Component Name
    System Node Setpoint, ! Component Type
    Temperature Setpoint;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ2_HeatSetpoint, ! Name 
    PSZ-AC:2 Supply Equipment Outlet Node, ! Component Name
    System Node Setpoint, ! Component Type
    Temperature Setpoint;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ2_CC_FT_Curve, ! Name 
    PSZ2_Cool-Cap-fT, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    
    
EnergyManagementSystem:Actuator,
    PSZ2_CC_FF_Curve, ! Name 
    PSZ2_CF_ConstantQuad, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ2_CE_FT_Curve, ! Name 
    PSZ2_Cool-EIR-fT, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ2_CE_FF_Curve, ! Name 
    PSZ2_EF_Quad, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ2_PLR_Curve, ! Name 
    PSZ2_Cool-PLF-fPLR, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Subroutine,
    PSZ2_HeatOn,
    Set PSZ2_HeatSetpoint = 29.4;   ! Change to 29.4 fo eheating discharge supply air temperature


!This subroutine sets the fan speed (fan mass flow rate) based on RTU operation modes and the PI loop
EnergyManagementSystem:Subroutine,
    PSZ2_FanSpeedReset,
    SET PSZ2_Trend1ZoneT = @TrendValue PSZ2_TrendZoneT 1,
    SET PSZ2_Trend2ZoneT = @TrendValue PSZ2_TrendZoneT 2,
    SET PSZ2_Trend1FanFlow = @TrendValue PSZ2_TrendFanFlow 1,
    SET PSZ2_Trend2FanFlow = @TrendValue PSZ2_TrendFanFlow 2,
    !In the ventilation mode, Fan speed is predefined to be at VenSpeed. No PI loop is involved
    IF PSZ2_Mode == 0.0,
       SET PSZ2_Update_Mass = VenSpeed * PSZ2_Fan_MassFlow * Sensed_HVACOperation,
    ELSE,  ! Heating or Cooling mode
    ! When RTU just starts operation from idle, the zone temperature in idle state is not useful for guidance. 
    ! Thus, the slope values are hardcoded depending on the RTU operation mode. (slope = 0.01 if cooling mode
       IF PSZ2_Trend2FanFlow == 0 && PSZ2_Mode == 1,
          SET PSZ2_Slop = -0.01,
       ELSEIF PSZ2_Trend2FanFlow == 0 && (PSZ2_Mode == 2 || PSZ2_Mode == 3),
          SET PSZ2_Slop = 0.01,
       ELSE,
          SET PSZ2_Slop = (PSZ2_Trend1ZoneT-PSZ2_Trend2ZoneT)/ST,
       ENDIF,
       
       SET PSZ2_PredictedZoneT = PSZ2_Trend2ZoneT + PSZ2_Slop * (ST + PAT),
       
       IF PSZ2_Mode == 2 || PSZ2_Mode == 3,  ! Economizing mode or mechanical cooling mode
          SET PSZ2_ProjectedError = PSZ2_PredictedZoneT - (TCoolSP-CoolThrottle),
       ELSEIF PSZ2_Mode == 1,                ! Heating mode
          SET PSZ2_ProjectedError = (THeatSP + HeatThrottle) - PSZ2_PredictedZoneT,
       ENDIF,
       
       SET PSZ2_FlowChange = Gain * PSZ2_ProjectedError,
       
       ! Verify that the fan speed change is less than the maximum limit.
       ! The fan speed change can be either increasing or decreasing
       IF PSZ2_FlowChange > (MaxSpeedChange * PSZ2_Fan_MassFlow),
          SET PSZ2_FlowChange = MaxSpeedChange * PSZ2_Fan_MassFlow,
       ELSEIF PSZ2_FlowChange < ((0-1) * MaxSpeedChange * PSZ2_Fan_MassFlow),
          SET PSZ2_FlowChange = ((0-1) * MaxSpeedChange * PSZ2_Fan_MassFlow),
       ENDIF,
       
       SET PSZ2_Update_Mass = PSZ2_Trend1FanFlow + PSZ2_FlowChange,
       
       IF PSZ2_Update_Mass > PSZ2_Fan_MassFlow,
       ! Verify that the final fan speed is less than 100%
           SET PSZ2_Update_Mass = PSZ2_Fan_MassFlow,
       ELSE,
       ! Verify that the final fan speed is not less than the minimum speed
          IF PSZ2_Mode == 1,   !   Heating Mode
             IF PSZ2_Update_Mass < (MinHeatSpeed * PSZ2_Fan_MassFlow), 
                SET PSZ2_Update_Mass = MinHeatSpeed * PSZ2_Fan_MassFlow,
             ENDIF,
          ELSE,                !   Economizing or DX cooling mode
             IF PSZ2_Update_Mass < (MinCoolSpeed * PSZ2_Fan_MassFlow), 
                SET PSZ2_Update_Mass = MinCoolSpeed * PSZ2_Fan_MassFlow,
             ENDIF,
          ENDIF,
       ENDIF,
    ENDIF;


! This subroutine deactivates the gas furnace by setting its termperature setpoint very low (0 C)
EnergyManagementSystem:Subroutine,
    PSZ2_HeatOff,
    Set PSZ2_HeatSetpoint = 0.0;


! This subroutine adjusts fan power consumption thorugh pressure changes. Note that fan power consumption
! cannot be actuated directly.
! Based on lab test data, the exponent of 2.13 is used to coorelated Rebel's fan power to its flow rate. 
EnergyManagementSystem:Subroutine,
    PSZ2_FanPressure,
    Set PSZ2_FanFlowRatio = PSZ2_Supply_Mass/PSZ2_Fan_MassFlow,
    Set PSZ2_Fan_Pressure = (PSZ2_FanFlowRatio^1.13) * PSZ2_Fan_DesignPressure;


! This subroutine determines how RTU operates in different modes
! 0: Ventilation mode
! 1: Heating mode
! 2: Economizing mode
! 3: Mechanical cooling mode
EnergyManagementSystem:Subroutine,
  PSZ2_RunMode,
  IF PSZ2_Mode == 0.0, ! Float
!*************************
! Note that when Mode is 0 (ventilation mode), the subroutine FanSpeedReset is not called.
! Therefore, the trended variable may not get updated regularly.
! That is why when I look at the .csv output file, some output variables not change at all during ventilation mode.
!*************************
     SET PSZ2_OA_Mass = PSZ2_MinOA_Mass * Sensed_OA_Sch,
     RUN PSZ2_FanSpeedReset,
     SET PSZ2_Supply_Mass = PSZ2_Update_Mass,
     RUN PSZ2_HeatOff,                          ! Heating is off
! Note the CoolingPowerModifier is set to 0.00001 when not actually in cooling mode.  CoolingPowerModifier cannot be set to 0 due 
! to coding restrictions. Therefore a very small watt demand on the cooling coil will be outputted for a non-cooling timestep during 
! occupied periods. However the overall impact on the cooling coil demand and energy results will be negligible.  Setting this modifier
! to a smaller number will further reduce the impact. 
     Set PSZ2_CoolingPowerModifier = 0.00001,   ! Cooling is off
  ELSEIF PSZ2_Mode == 1.0,  ! Heating Mode
     SET PSZ2_OA_Mass = PSZ2_MinOA_Mass * Sensed_OA_Sch,
     RUN PSZ2_FanSpeedReset,
     SET PSZ2_Supply_Mass = PSZ2_Update_Mass,
     RUN PSZ2_HeatOn,                           ! Heating is on
     Set PSZ2_CoolingPowerModifier = 0.00001,   ! Cooling is off
  ELSEIF PSZ2_Mode == 2.0,  ! Economizing Mode
     RUN PSZ2_FanSpeedReset,
     SET PSZ2_Supply_Mass = PSZ2_Update_Mass,
     ! The economizer control tries to main the mixing-air temperature at EconomizerSetT. Hence, if the OA temperature is greater than
     ! EconomizerSetT, OA damper is fully open. Otherwise, OA damper is modulated to achieve the mixing-air temperature at EconomizerSetT.
     IF  T_OA > EconomizerSetT,
         SET PSZ2_OA_Mass = PSZ2_Supply_Mass,
     ELSE,
         SET PSZ2_Ideal_OAFlow = PSZ2_Supply_Mass * (PSZ2_ZoneT - EconomizerSetT),
         SET PSZ2_Ideal_OAFlow = PSZ2_Ideal_OAFlow/(PSZ2_ZoneT - T_OA),
         IF PSZ2_Ideal_OAFlow < PSZ2_MinOA_Mass,
            SET PSZ2_OA_Mass = PSZ2_MinOA_Mass,
         ELSE,
            SET PSZ2_OA_Mass = PSZ2_Ideal_OAFlow,
         ENDIF,
     ENDIF,
     RUN PSZ2_HeatOff,                          ! Heating is off
     Set PSZ2_CoolingPowerModifier = 0.00001,   ! Mechanical cooling is off    

  ELSEIF PSZ2_Mode == 3.0,  ! Cooling Mode
     RUN PSZ2_FanSpeedReset,
     SET PSZ2_Supply_Mass = PSZ2_Update_Mass,
     ! Assume integrated economizer with differential dry-bulb is used
     IF T_OA < PSZ2_ZoneT,
        SET PSZ2_OA_Mass = PSZ2_Supply_Mass,
     ELSE,
        SET PSZ2_OA_Mass = PSZ2_MinOA_Mass * Sensed_OA_Sch,
     ENDIF,
     RUN PSZ2_HeatOff,                         ! Heating is off
     Set PSZ2_CoolingPowerModifier = 1.0,      ! Mechanical cooling is on


  ENDIF;


! This is the main RTU control program
EnergyManagementSystem:Program,
    PSZ2_Main,        !- Name
    SET PSZ2_Trend1Mode = @TrendValue PSZ2_TrendMode 1,
    SET PSZ2_Trend2Mode = @TrendValue PSZ2_TrendMode 2,
    SET PSZ2_Trend3Mode = @TrendValue PSZ2_TrendMode 3,
    SET PSZ2_Trend4Mode = @TrendValue PSZ2_TrendMode 4,
    SET PSZ2_Trend5Mode = @TrendValue PSZ2_TrendMode 5,
    SET PSZ2_Trend1SAT = @TrendValue PSZ2_TrendSAT 1, !Get the loop end temperature in previous step
    Set PSZ2_OA_Mass = NULL,
    Set PSZ2_HVACOperation = 1.0,
    Set PSZ2_CoolSetpoint = 0.0,
    Set PSZ2_ModeLock = 0.0,
    IF PSZ2_Mode == 1.0,
    ! If RTU runs heating in the previous step and the space temperature has not risen to above heating setpoint plus a differential,
    ! RTU continues its heating.
       IF PSZ2_ZoneT < (THeatSP + HeatThrottle),
          SET PSZ2_Mode = 1.0, ! Heating Mode
          SET PSZ2_ModeLock = 1.0,
       ENDIF,
    ELSEIF PSZ2_Mode == 2.0,   ! Economizing Mode
    ! RTU runs economziing mode for at least 5 minutes. StageLock is the variable to determine wheter RTU runs within the 5 minutes range
    ! after it starts economizing
       IF PSZ2_Trend1Mode <> 2.0 || PSZ2_Trend2Mode <> 2.0 || PSZ2_Trend3Mode <> 2.0,
          SET StageLock = 1,
       ELSEIF PSZ2_Trend4Mode <> 2.0 || PSZ2_Trend5Mode <> 2.0,
          SET StageLock = 1,
       ELSE,
          SET StageLock = 0,
       ENDIF,
       
       IF PSZ2_ZoneT > (TCoolSP - CoolThrottle) && T_OA < PSZ2_ZoneT,
          IF PSZ2_ZoneT < TCoolSP,
    ! The code here will try to maintain economizing mode if 1) it is favorable and 2) space temperature is lower than the cooling setpoint.
    ! The economizing mode is on until the zone temperatuer is less than TCoolSP - CoolThrottle 
            SET PSZ2_Mode = 2.0,
            SET PSZ2_ModeLock = 1.0,
          ELSEIF StageLock == 1,
    ! If program comes here, it indicates that the zone temperature is higher than cooling setpoint.
    ! In this case, economizing will continue if RTU has not run in economizing mode consecutively for 5 minutes 
            SET PSZ2_Mode = 2.0, 
            SET PSZ2_ModeLock = 1.0,
          ENDIF,
       ENDIF,

    ELSEIF PSZ2_Mode == 3.0,   ! Cooling Mode
    ! If RTU runs cooling in the previous step and the space temperature has not decreased below cooling setpoint minus a differential,
    ! RTU continues its cooling.
       IF PSZ2_ZoneT > (TCoolSP - CoolThrottle),
            SET PSZ2_Mode = 3.0,
            SET PSZ2_ModeLock = 1.0,

       ENDIF,
    ENDIF,

    IF PSZ2_ModeLock == 0.0,       ! RTU does not continue its previous operation mode
       IF PSZ2_ZoneT < THeatSP,
       ! Check whether heating request is caused by overcooling, which may happen for largely oversized equipment
          IF PSZ2_Trend1Mode == 3.0 || PSZ2_Trend2Mode == 3.0,
             SET overCool = 1,
          ELSEIF PSZ2_Trend3Mode == 3.0 || PSZ2_Trend4Mode == 3.0,
             SET overCool = 1,
          ELSEIF PSZ2_Trend5Mode == 3.0,
             SET overCool = 1,
          ELSE,
             SET overCool = 0,
          ENDIF,
          IF overCool,           
       ! If heating is caused by overcooling, RTU operates in ventilation mode even if space temperature is below the heating setpoint
             SET PSZ2_Mode = 0.0,
          ELSE,
             SET PSZ2_Mode = 1.0,
          ENDIF,
       ELSEIF PSZ2_ZoneT > TCoolSP,
       ! Check whether cooling request is caused by overheating, which may happen for largely oversized equipment
          IF PSZ2_Trend1Mode == 1.0 || PSZ2_Trend2Mode == 1.0,
             SET overHeat = 1,
          ELSEIF PSZ2_Trend3Mode == 1.0 || PSZ2_Trend4Mode == 1.0,
             SET overHeat = 1,
          ELSEIF PSZ2_Trend5Mode == 1.0,
             SET overHeat = 1,
          ELSE,
             SET overHeat = 0,
          ENDIF,
          IF overHeat,
       ! If cooling is caused by overheating, RTU operates in ventilation mode even if space temperature is above the cooling setpoint
             SET PSZ2_Mode = 0.0,
          ELSEIF T_OA < PSZ2_ZoneT,
       ! If program comes here, it indicates that 1) cooling request is not caused by overheating, 2) OA temperature is less than zone T, and
       ! 3) zone temperature is higher than the cooling setpoint.
            IF PSZ2_Trend1SAT < EconToCoolingT,  !EconToCoolingT (14.4) is the threshold value for change from economizing mode to cooling mode
              SET PSZ2_Mode = 2.0,
            ELSE,
       ! It is not correct to use mode average. That is why trended modes are used.
              SET StageUnlock = 0,
              IF PSZ2_Trend1Mode == 2.0 && PSZ2_Trend2Mode == 2.0 && PSZ2_Trend3Mode == 2.0,
                 SET StageUnlock = 1,
              ENDIF,
              IF StageUnLock == 1 && PSZ2_Trend4Mode == 2.0 && PSZ2_Trend5Mode == 2.0,
                 SET StageUnlock = 1,
              ELSE,
                 SET StageUnlock = 0,
              ENDIF,
              IF StageUnlock == 1,
       ! If program comes here, it means that 1) the mixer temp in previous step is larger than EconToCoolingT (14.4), and 2) the previous
       ! five steps are all in economizing mode.
                SET PSZ2_Mode = 3.0,  !Change from economizing mode to mechanical cooling mode
              ELSE,
       ! If program comes here, it means that 1) the mixer temp in previous step is larger than EconToCoolingT (14.4), and 2) the previous
       ! five steps are NOT all in economizing mode.
                SET PSZ2_Mode = 2.0,  !Continuous economizing mode
              ENDIF,
            ENDIF,
        
          ELSE,

       ! If program comes here, it indicates that 1) cooling request is not caused by overheating, 2) OA temperature is larger than zone T, and
       ! 3) zone temperature is higher than the cooling setpoint.
             SET PSZ2_Mode = 3.0,
	
          ENDIF,
       ELSE,
       ! If program comes here, it indicates that zone temperature is in deadband.
          Set PSZ2_Mode = 0.0,
       ENDIF,
    ENDIF,
    RUN PSZ2_RunMode,
    RUN PSZ2_FanPressure;
    

! This subroutine overrides the DX cooling performance curves  
EnergyManagementSystem:Program,
  PSZ2_SetCoolingPower,
  SET PSZ2_ff = PSZ2_Supply_Mass / PSZ2_Fan_MassFlow,
  IF PSZ2_MixerWB < 12.8,
     SET PSZ2_WBc = 12.8,
  ELSEIF PSZ2_MixerWB > 23.9,
     SET PSZ2_WBc = 23.9,
  ELSE,
     SET PSZ2_WBc = PSZ2_MixerWB,
  ENDIF,
  IF PSZ2_MixerDB < 18.3,
     SET PSZ2_DBc = 18.3,
  ELSEIF PSZ2_MixerDB > 29.4,
     SET PSZ2_DBc = 29.4,
  ELSE,
     SET PSZ2_DBc = PSZ2_MixerDB,
  ENDIF,
  IF DAT_SP < 10,   ! 50 F
     SET T_DA = 10,
  ELSEIF DAT_SP > 18.3,  ! 65 F
     SET T_DA = 18.3,
  ELSE,
     SET T_DA = DAT_SP,
  ENDIF,
  IF T_OA < 21.1,
     SET T_OAc = 21.1,
  ELSEIF T_OA > 46.1,
     SET T_OAc = 46.1,
  ELSE,
     SET T_OAc = T_OA,
  ENDIF,
  SET PSZ2_CC_FT_Curve = 0.31711905  +  0.02042291*(PSZ2_WBc^2),
  SET PSZ2_CC_FT_Curve = PSZ2_CC_FT_Curve +  0.00328537 * (T_DA^2) + 0.00190283*(PSZ2_DBc^2),
  SET PSZ2_CC_FT_Curve = PSZ2_CC_FT_Curve -  0.0237556 * PSZ2_WBc * T_DA,
  SET PSZ2_CC_FT_Curve = PSZ2_CC_FT_Curve -  0.0107672 * PSZ2_WBc * PSZ2_DBc,
  SET PSZ2_CC_FT_Curve = PSZ2_CC_FT_Curve +  0.00845473 * T_DA * PSZ2_DBc,
  SET PSZ2_CC_FT_Curve = PSZ2_CC_FT_Curve * PSZ2_CoolingPowerModifier, 
  SET PSZ2_CC_FF_Curve = -0.03624 + 1.275963 * PSZ2_ff - 0.28819 * (PSZ2_ff^2),
  SET PSZ2_CC_FF_Curve = PSZ2_CC_FF_Curve + 0.048967 * (PSZ2_ff^3),
  SET PSZ2_CE_FT_Curve = -0.5966663 + 0.24754897*T_DA - 0.0088454*(PSZ2_WBc^2),
  SET PSZ2_CE_FT_Curve = PSZ2_CE_FT_Curve + 0.00072631*(T_OAc^2) - 0.0085282*(T_DA^2),
  SET PSZ2_CE_FT_Curve = PSZ2_CE_FT_Curve - 0.0036095*(PSZ2_DBc^2),
  SET PSZ2_CE_FT_Curve = PSZ2_CE_FT_Curve - 0.0018991*PSZ2_WBc*T_OAc,
  SET PSZ2_CE_FT_Curve = PSZ2_CE_FT_Curve + 0.01271645*PSZ2_WBc*PSZ2_DBc,
  SET PSZ2_CE_FT_Curve = PSZ2_CE_FT_Curve + 0.00250916*T_OAc*T_DA - 0.0008663*T_OAc*PSZ2_DBc,
  SET PSZ2_CE_FT_Curve = PSZ2_CE_FT_Curve - 0.0024883*T_DA*PSZ2_DBc,
  SET PSZ2_CE_FF_Curve = -0.12065 + 9.026347 * PSZ2_ff - 15.8692 * (PSZ2_ff^2),
  SET PSZ2_CE_FF_Curve = PSZ2_CE_FF_Curve + 7.966206 * (PSZ2_ff^3),
  SET PSZ2_PLR_Curve = 1.0; 
    

EnergyManagementSystem:ProgramCallingManager,
    PSZ2_Main_Manager,  !- Name
    AfterPredictorAfterHVACManagers,  !- EnergyPlus Model Calling Point
    PSZ2_Main;        !- Program Name 1

EnergyManagementSystem:ProgramCallingManager,
    PSZ2_CoolingPower_Manager,  !- Name
    InsideHVACSystemIterationLoop,  !- EnergyPlus Model Calling Point
    PSZ2_SetCoolingPower;        !- Program Name 1

    
!=========================================
! Obejcts related to PSZ3
!=========================================

EnergyManagementSystem:GlobalVariable,
    PSZ3_Ideal_OAFlow;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Trend1Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Trend2Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Trend3Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Trend4Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Trend5Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Trend1SAT;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Trend1ZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Trend2ZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Trend1FanFlow;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Trend2FanFlow;
    
EnergyManagementSystem:GlobalVariable,
    PSZ3_Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ3_CoolingPowerModifier;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Slop;
    
EnergyManagementSystem:GlobalVariable,
    PSZ3_PredictedZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ3_ProjectedError;
    
EnergyManagementSystem:GlobalVariable,
    PSZ3_FlowChange;

EnergyManagementSystem:GlobalVariable,
    PSZ3_Update_Mass;

EnergyManagementSystem:InternalVariable,
    PSZ3_Fan_MassFlow,          !- Name 
    PSZ-AC:3_Fan,               !- Internal Data Index Key Name
    Fan Maximum Mass Flow Rate; !- Internal Data Type

EnergyManagementSystem:InternalVariable,
    PSZ3_Fan_DesignPressure, !- Name 
    PSZ-AC:3_Fan,            !- Internal Data Index Key Name
    Fan Nominal Pressure Rise; !- Internal Data Type

EnergyManagementSystem:InternalVariable,
    PSZ3_MinOA_Mass,        !- Name 
    PSZ-AC:3_OA_Controller, !- Internal Data Index Key Name
    Outdoor Air Controller Minimum Mass Flow Rate; !- Internal Data Type

EnergyManagementSystem:Sensor,
    PSZ3_CO2,
    Point_Of_Sale Air Node,
    System Node CO2 Concentration;

EnergyManagementSystem:Sensor,
    PSZ3_ZoneT,
    Point_Of_Sale Air Node,
    System Node Temperature;
    
EnergyManagementSystem:Sensor,
    PSZ3_Enthalpy,
    Point_Of_Sale Air Node,
    System Node Enthalpy;    

EnergyManagementSystem:Sensor,
    PSZ3_MixerWB,
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,
    System Node Wetbulb Temperature;

EnergyManagementSystem:Sensor,
    PSZ3_MixerDB,
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,
    System Node Temperature;

EnergyManagementSystem:Sensor,
    PSZ3_FanFlow,
    PSZ-AC:3 Supply Equipment Outlet Node,
    System Node Mass Flow Rate;

EnergyManagementSystem:TrendVariable,
    PSZ3_TrendMode,
    PSZ3_Mode,
    5;

EnergyManagementSystem:TrendVariable,
    PSZ3_TrendZoneT,
    PSZ3_ZoneT,
    3;

EnergyManagementSystem:TrendVariable,
    PSZ3_TrendFanFlow,
    PSZ3_FanFlow,
    3;

EnergyManagementSystem:Actuator,
    PSZ3_HVACOperation,
    PSZ3_HVACOperationSchd,
    Schedule:Compact,
    Schedule Value;

EnergyManagementSystem:Actuator,
    PSZ3_Supply_Mass, ! Name 
    PSZ-AC:3_Fan, ! Actuated Component Unique Name
    Fan, ! Actuated Component Type
    Fan Air Mass Flow Rate; ! Actuated Component Control Type

EnergyManagementSystem:Actuator,
    PSZ3_Fan_Pressure, ! Name 
    PSZ-AC:3_Fan, ! Actuated Component Unique Name
    Fan, ! Actuated Component Type
    Fan Pressure Rise; ! Actuated Component Control Type

EnergyManagementSystem:Actuator,
    PSZ3_OA_Mass, ! Name 
    PSZ-AC:3_OA_Controller, ! Component Name
    Outdoor Air Controller, ! Component Type
    Air Mass Flow Rate;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ3_CoolSetpoint, ! Name 
    PSZ-AC:3_CoolC-PSZ-AC:3_HeatCNode, ! Component Name
    System Node Setpoint, ! Component Type
    Temperature Setpoint;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ3_HeatSetpoint, ! Name 
    PSZ-AC:3 Supply Equipment Outlet Node, ! Component Name
    System Node Setpoint, ! Component Type
    Temperature Setpoint;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ3_CC_FT_Curve, ! Name 
    PSZ3_Cool-Cap-fT, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    
    
EnergyManagementSystem:Actuator,
    PSZ3_CC_FF_Curve, ! Name 
    PSZ3_CF_ConstantQuad, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ3_CE_FT_Curve, ! Name 
    PSZ3_Cool-EIR-fT, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ3_CE_FF_Curve, ! Name 
    PSZ3_EF_Quad, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ3_PLR_Curve, ! Name 
    PSZ3_Cool-PLF-fPLR, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Subroutine,
    PSZ3_HeatOn,
    Set PSZ3_HeatSetpoint = 29.4;   ! Change to 29.4 fo eheating discharge supply air temperature


!This subroutine sets the fan speed (fan mass flow rate) based on RTU operation modes and the PID loop
EnergyManagementSystem:Subroutine,
    PSZ3_FanSpeedReset,
    SET PSZ3_Trend1ZoneT = @TrendValue PSZ3_TrendZoneT 1,
    SET PSZ3_Trend2ZoneT = @TrendValue PSZ3_TrendZoneT 2,
    SET PSZ3_Trend1FanFlow = @TrendValue PSZ3_TrendFanFlow 1,
    SET PSZ3_Trend2FanFlow = @TrendValue PSZ3_TrendFanFlow 2,
    !In the ventilation mode, Fan speed is predefined to be at VenSpeed. No PID loop is involved
    IF PSZ3_Mode == 0.0,
       SET PSZ3_Update_Mass = VenSpeed * PSZ3_Fan_MassFlow * Sensed_HVACOperation,
    ELSE,  ! Heating or Cooling mode
    ! When RTU just starts operation from idle, the zone temperature in idle state is not useful for guidance. 
    ! Thus, the slope values are hardcoded depending on the RTU operation mode. (slope = 0.01 if cooling mode
    ! and slope = -0.01 if heating mode)
       IF PSZ3_Trend2FanFlow == 0 && PSZ3_Mode == 1,
          SET PSZ3_Slop = -0.01,
       ELSEIF PSZ3_Trend2FanFlow == 0 && (PSZ3_Mode == 2 || PSZ3_Mode == 3),
          SET PSZ3_Slop = 0.01,
       ELSE,
          SET PSZ3_Slop = (PSZ3_Trend1ZoneT-PSZ3_Trend2ZoneT)/ST,
       ENDIF,
       
       SET PSZ3_PredictedZoneT = PSZ3_Trend2ZoneT + PSZ3_Slop * (ST + PAT),
       
       IF PSZ3_Mode == 2 || PSZ3_Mode == 3,  ! Economizing mode or mechanical cooling mode
          SET PSZ3_ProjectedError = PSZ3_PredictedZoneT - (TCoolSP-CoolThrottle),
       ELSEIF PSZ3_Mode == 1,                ! Heating mode
          SET PSZ3_ProjectedError = (THeatSP + HeatThrottle) - PSZ3_PredictedZoneT,
       ENDIF,
       
       SET PSZ3_FlowChange = Gain * PSZ3_ProjectedError,
       
       ! Verify that the fan speed change is less than the maximum limit.
       ! The fan speed change can be either increasing or decreasing
       IF PSZ3_FlowChange > (MaxSpeedChange * PSZ3_Fan_MassFlow),
          SET PSZ3_FlowChange = MaxSpeedChange * PSZ3_Fan_MassFlow,
       ELSEIF PSZ3_FlowChange < ((0-1) * MaxSpeedChange * PSZ3_Fan_MassFlow),
          SET PSZ3_FlowChange = ((0-1) * MaxSpeedChange * PSZ3_Fan_MassFlow),
       ENDIF,
       
       SET PSZ3_Update_Mass = PSZ3_Trend1FanFlow + PSZ3_FlowChange,
       
       IF PSZ3_Update_Mass > PSZ3_Fan_MassFlow,
       ! Verify that the final fan speed is less than 100%
           SET PSZ3_Update_Mass = PSZ3_Fan_MassFlow,
       ELSE,
       ! Verify that the final fan speed is not less than the minimum speed
          IF PSZ3_Mode == 1,   !   Heating Mode
             IF PSZ3_Update_Mass < (MinHeatSpeed * PSZ3_Fan_MassFlow), 
                SET PSZ3_Update_Mass = MinHeatSpeed * PSZ3_Fan_MassFlow,
             ENDIF,
          ELSE,                !   Economizing or DX cooling mode
             IF PSZ3_Update_Mass < (MinCoolSpeed * PSZ3_Fan_MassFlow), 
                SET PSZ3_Update_Mass = MinCoolSpeed * PSZ3_Fan_MassFlow,
             ENDIF,
          ENDIF,
       ENDIF,
    ENDIF;


! This subroutine deactivates the gas furnace by setting its termperature setpoint very low (0 C)
EnergyManagementSystem:Subroutine,
    PSZ3_HeatOff,
    Set PSZ3_HeatSetpoint = 0.0;


! This subroutine adjusts fan power consumption thorugh pressure changes. Note that fan power consumption
! cannot be actuated directly.
! Based on lab test data, the exponent of 2.13 is used to coorelated Rebel's fan power to its flow rate. 
EnergyManagementSystem:Subroutine,
    PSZ3_FanPressure,
    Set PSZ3_FanFlowRatio = PSZ3_Supply_Mass/PSZ3_Fan_MassFlow,
    Set PSZ3_Fan_Pressure = (PSZ3_FanFlowRatio^1.13) * PSZ3_Fan_DesignPressure;



! This subroutine determines how RTU operates in different modes
! 0: Ventilation mode
! 1: Heating mode
! 2: Economizing mode
! 3: Mechanical cooling mode
EnergyManagementSystem:Subroutine,
  PSZ3_RunMode,
  IF PSZ3_Mode == 0.0, ! Float
     SET PSZ3_OA_Mass = PSZ3_MinOA_Mass * Sensed_OA_Sch,
     RUN PSZ3_FanSpeedReset,
     SET PSZ3_Supply_Mass = PSZ3_Update_Mass,
     RUN PSZ3_HeatOff,                          ! Heating is off
! Note the CoolingPowerModifier is set to 0.00001 when not actually in cooling mode.  CoolingPowerModifier cannot be set to 0 due 
! to coding restrictions. Therefore a very small watt demand on the cooling coil will be outputted for a non-cooling timestep during 
! occupied periods. However the overall impact on the cooling coil demand and energy results will be negligible.  Setting this modifier
! to a smaller number will further reduce the impact. 
     Set PSZ3_CoolingPowerModifier = 0.00001,   ! Cooling is off
  ELSEIF PSZ3_Mode == 1.0,  ! Heating Mode
     SET PSZ3_OA_Mass = PSZ3_MinOA_Mass * Sensed_OA_Sch,
     RUN PSZ3_FanSpeedReset,
     SET PSZ3_Supply_Mass = PSZ3_Update_Mass,
     RUN PSZ3_HeatOn,                           ! Heating is on
     Set PSZ3_CoolingPowerModifier = 0.00001,   ! Cooling is off
  ELSEIF PSZ3_Mode == 2.0,  ! Economizing Mode
     RUN PSZ3_FanSpeedReset,
     SET PSZ3_Supply_Mass = PSZ3_Update_Mass,
     ! The economizer control tries to main the mixing-air temperature at EconomizerSetT. Hence, if the OA temperature is greater than
     ! EconomizerSetT, OA damper is fully open. Otherwise, OA damper is modulated to achieve the mixing-air temperature at EconomizerSetT.
     IF  T_OA > EconomizerSetT,
         SET PSZ3_OA_Mass = PSZ3_Supply_Mass,
     ELSE,
         SET PSZ3_Ideal_OAFlow = PSZ3_Supply_Mass * (PSZ3_ZoneT - EconomizerSetT),
         SET PSZ3_Ideal_OAFlow = PSZ3_Ideal_OAFlow/(PSZ3_ZoneT - T_OA),
         IF PSZ3_Ideal_OAFlow < PSZ3_MinOA_Mass,
            SET PSZ3_OA_Mass = PSZ3_MinOA_Mass,
         ELSE,
            SET PSZ3_OA_Mass = PSZ3_Ideal_OAFlow,
         ENDIF,
     ENDIF,
     RUN PSZ3_HeatOff,                          ! Heating is off
     Set PSZ3_CoolingPowerModifier = 0.00001,   ! Mechanical cooling is off    

  ELSEIF PSZ3_Mode == 3.0,  ! Cooling Mode
     RUN PSZ3_FanSpeedReset,
     SET PSZ3_Supply_Mass = PSZ3_Update_Mass,
     ! Assume integrated economizer with differential dry-bulb is used
     IF T_OA < PSZ3_ZoneT,
        SET PSZ3_OA_Mass = PSZ3_Supply_Mass,
     ELSE,
        SET PSZ3_OA_Mass = PSZ3_MinOA_Mass * Sensed_OA_Sch,
     ENDIF,
     RUN PSZ3_HeatOff,                         ! Heating is off
     Set PSZ3_CoolingPowerModifier = 1.0,      ! Mechanical cooling is on


  ENDIF;


! This is the main RTU control program
EnergyManagementSystem:Program,
    PSZ3_Main,        !- Name
    SET PSZ3_Trend1Mode = @TrendValue PSZ3_TrendMode 1,
    SET PSZ3_Trend2Mode = @TrendValue PSZ3_TrendMode 2,
    SET PSZ3_Trend3Mode = @TrendValue PSZ3_TrendMode 3,
    SET PSZ3_Trend4Mode = @TrendValue PSZ3_TrendMode 4,
    SET PSZ3_Trend5Mode = @TrendValue PSZ3_TrendMode 5,
    SET PSZ3_Trend1SAT = @TrendValue PSZ3_TrendSAT 1, !Get the loop end temperature in previous step
    Set PSZ3_OA_Mass = NULL,
    Set PSZ3_HVACOperation = 1.0,
    Set PSZ3_CoolSetpoint = 0.0,
    Set PSZ3_ModeLock = 0.0,   ! This variable is used to determine whether RTU keeps its operation mode unchanged from the previous time step
    IF PSZ3_Mode == 1.0,
    ! If RTU runs heating in the previous step and the space temperature has not risen to above heating setpoint plus a differential,
    ! RTU continues its heating.
       IF PSZ3_ZoneT < (THeatSP + HeatThrottle),
          SET PSZ3_Mode = 1.0, ! Heating Mode
          SET PSZ3_ModeLock = 1.0,
       ENDIF,
    ELSEIF PSZ3_Mode == 2.0,   ! Economizing Mode
    ! RTU runs economziing mode for at least 5 minutes. StageLock is the variable to determine wheter RTU runs within the 5 minutes range
    ! after it starts economizing
       IF PSZ3_Trend1Mode <> 2.0 || PSZ3_Trend2Mode <> 2.0 || PSZ3_Trend3Mode <> 2.0,
          SET StageLock = 1,
       ELSEIF PSZ3_Trend4Mode <> 2.0 || PSZ3_Trend5Mode <> 2.0,
          SET StageLock = 1,
       ELSE,
          SET StageLock = 0,
       ENDIF,
       
       IF PSZ3_ZoneT > (TCoolSP - CoolThrottle) && T_OA < PSZ3_ZoneT,
          IF PSZ3_ZoneT < TCoolSP,
    ! The code here will try to maintain economizing mode if 1) it is favorable and 2) space temperature is lower than the cooling setpoint.
    ! The economizing mode is on until the zone temperatuer is less than TCoolSP - CoolThrottle 
            SET PSZ3_Mode = 2.0,
            SET PSZ3_ModeLock = 1.0,
          ELSEIF StageLock == 1,
    ! If program comes here, it indicates that the zone temperature is higher than cooling setpoint.
    ! In this case, economizing will continue if RTU has not run in economizing mode consecutively for 5 minutes 
            SET PSZ3_Mode = 2.0, 
            SET PSZ3_ModeLock = 1.0,
          ENDIF,
       ENDIF,

    ELSEIF PSZ3_Mode == 3.0,   ! Cooling Mode
    ! If RTU runs cooling in the previous step and the space temperature has not decreased below cooling setpoint minus a differential,
    ! RTU continues its cooling.
       IF PSZ3_ZoneT > (TCoolSP - CoolThrottle),
            SET PSZ3_Mode = 3.0,
            SET PSZ3_ModeLock = 1.0,

       ENDIF,
    ENDIF,
    IF PSZ3_ModeLock == 0.0,       ! RTU does not continue its previous operation mode
       IF PSZ3_ZoneT < THeatSP,
       ! Check whether heating request is caused by overcooling, which may happen for largely oversized equipment
          IF PSZ3_Trend1Mode == 3.0 || PSZ3_Trend2Mode == 3.0,
             SET overCool = 1,
          ELSEIF PSZ3_Trend3Mode == 3.0 || PSZ3_Trend4Mode == 3.0,
             SET overCool = 1,
          ELSEIF PSZ3_Trend5Mode == 3.0,
             SET overCool = 1,
          ELSE,
             SET overCool = 0,
          ENDIF,
          IF overCool,           
       ! If heating is caused by overcooling, RTU operates in ventilation mode even if space temperature is below the heating setpoint
             SET PSZ3_Mode = 0.0,
          ELSE,
             SET PSZ3_Mode = 1.0,
          ENDIF,
       ELSEIF PSZ3_ZoneT > TCoolSP,
       ! Check whether cooling request is caused by overheating, which may happen for largely oversized equipment
          IF PSZ3_Trend1Mode == 1.0 || PSZ3_Trend2Mode == 1.0,
             SET overHeat = 1,
          ELSEIF PSZ3_Trend3Mode == 1.0 || PSZ3_Trend4Mode == 1.0,
             SET overHeat = 1,
          ELSEIF PSZ3_Trend5Mode == 1.0,
             SET overHeat = 1,
          ELSE,
             SET overHeat = 0,
          ENDIF,
          IF overHeat,
       ! If cooling is caused by overheating, RTU operates in ventilation mode even if space temperature is above the cooling setpoint
             SET PSZ3_Mode = 0.0,
          ELSEIF T_OA < PSZ3_ZoneT,
       ! If program comes here, it indicates that 1) cooling request is not caused by overheating, 2) OA temperature is less than zone T, and
       ! 3) zone temperature is higher than the cooling setpoint.
            IF PSZ3_Trend1SAT < EconToCoolingT,  !EconToCoolingT (14.4) is the threshold value for change from economizing mode to cooling mode
              SET PSZ3_Mode = 2.0,
            ELSE,
       ! It is not correct to use mode average. That is why trended modes are used.
              SET StageUnlock = 0,
              IF PSZ3_Trend1Mode == 2.0 && PSZ3_Trend2Mode == 2.0 && PSZ3_Trend3Mode == 2.0,
                 SET StageUnlock = 1,
              ENDIF,
              IF StageUnLock == 1 && PSZ3_Trend4Mode == 2.0 && PSZ3_Trend5Mode == 2.0,
                 SET StageUnlock = 1,
              ELSE,
                 SET StageUnlock = 0,
              ENDIF,
              IF StageUnlock == 1,
       ! If program comes here, it means that 1) the mixer temp in previous step is larger than EconToCoolingT (14.4), and 2) the previous
       ! five steps are all in economizing mode.
                SET PSZ3_Mode = 3.0,  !Change from economizing mode to mechanical cooling mode
              ELSE,
       ! If program comes here, it means that 1) the mixer temp in previous step is larger than EconToCoolingT (14.4), and 2) the previous
       ! five steps are NOT all in economizing mode.
                SET PSZ3_Mode = 2.0,  !Continuous economizing mode
              ENDIF,
            ENDIF,
        
          ELSE,

       ! If program comes here, it indicates that 1) cooling request is not caused by overheating, 2) OA temperature is larger than zone T, and
       ! 3) zone temperature is higher than the cooling setpoint.
             SET PSZ3_Mode = 3.0,
	
          ENDIF,
       ELSE,
       ! If program comes here, it indicates that zone temperature is in deadband.
          Set PSZ3_Mode = 0.0,
       ENDIF,
    ENDIF,
    RUN PSZ3_RunMode,
    RUN PSZ3_FanPressure;
    
  
! This subroutine overrides the DX cooling performance curves  
EnergyManagementSystem:Program,
  PSZ3_SetCoolingPower,
  SET PSZ3_ff = PSZ3_Supply_Mass / PSZ3_Fan_MassFlow,
  IF PSZ3_MixerWB < 12.8,
     SET PSZ3_WBc = 12.8,
  ELSEIF PSZ3_MixerWB > 23.9,
     SET PSZ3_WBc = 23.9,
  ELSE,
     SET PSZ3_WBc = PSZ3_MixerWB,
  ENDIF,
  IF PSZ3_MixerDB < 18.3,
     SET PSZ3_DBc = 18.3,
  ELSEIF PSZ3_MixerDB > 29.4,
     SET PSZ3_DBc = 29.4,
  ELSE,
     SET PSZ3_DBc = PSZ3_MixerDB,
  ENDIF,
  IF DAT_SP < 10,   ! 50 F
     SET T_DA = 10,
  ELSEIF DAT_SP > 18.3,  ! 65 F
     SET T_DA = 18.3,
  ELSE,
     SET T_DA = DAT_SP,
  ENDIF,
  IF T_OA < 21.1,
     SET T_OAc = 21.1,
  ELSEIF T_OA > 46.1,
     SET T_OAc = 46.1,
  ELSE,
     SET T_OAc = T_OA,
  ENDIF,
  SET PSZ3_CC_FT_Curve = 0.31711905  +  0.02042291*(PSZ3_WBc^2),
  SET PSZ3_CC_FT_Curve = PSZ3_CC_FT_Curve +  0.00328537 * (T_DA^2) + 0.00190283*(PSZ3_DBc^2),
  SET PSZ3_CC_FT_Curve = PSZ3_CC_FT_Curve -  0.0237556 * PSZ3_WBc * T_DA,
  SET PSZ3_CC_FT_Curve = PSZ3_CC_FT_Curve -  0.0107672 * PSZ3_WBc * PSZ3_DBc,
  SET PSZ3_CC_FT_Curve = PSZ3_CC_FT_Curve +  0.00845473 * T_DA * PSZ3_DBc,
  SET PSZ3_CC_FT_Curve = PSZ3_CC_FT_Curve * PSZ3_CoolingPowerModifier, 
  SET PSZ3_CC_FF_Curve = -0.03624 + 1.275963 * PSZ3_ff - 0.28819 * (PSZ3_ff^2),
  SET PSZ3_CC_FF_Curve = PSZ3_CC_FF_Curve + 0.048967 * (PSZ3_ff^3),
  SET PSZ3_CE_FT_Curve = -0.5966663 + 0.24754897*T_DA - 0.0088454*(PSZ3_WBc^2),
  SET PSZ3_CE_FT_Curve = PSZ3_CE_FT_Curve + 0.00072631*(T_OAc^2) - 0.0085282*(T_DA^2),
  SET PSZ3_CE_FT_Curve = PSZ3_CE_FT_Curve - 0.0036095*(PSZ3_DBc^2),
  SET PSZ3_CE_FT_Curve = PSZ3_CE_FT_Curve - 0.0018991*PSZ3_WBc*T_OAc,
  SET PSZ3_CE_FT_Curve = PSZ3_CE_FT_Curve + 0.01271645*PSZ3_WBc*PSZ3_DBc,
  SET PSZ3_CE_FT_Curve = PSZ3_CE_FT_Curve + 0.00250916*T_OAc*T_DA - 0.0008663*T_OAc*PSZ3_DBc,
  SET PSZ3_CE_FT_Curve = PSZ3_CE_FT_Curve - 0.0024883*T_DA*PSZ3_DBc,
  SET PSZ3_CE_FF_Curve = -0.12065 + 9.026347 * PSZ3_ff - 15.8692 * (PSZ3_ff^2),
  SET PSZ3_CE_FF_Curve = PSZ3_CE_FF_Curve + 7.966206 * (PSZ3_ff^3),
  SET PSZ3_PLR_Curve = 1.0; 
    

EnergyManagementSystem:ProgramCallingManager,
    PSZ3_Main_Manager,  !- Name
    AfterPredictorAfterHVACManagers,  !- EnergyPlus Model Calling Point
    PSZ3_Main;        !- Program Name 1

EnergyManagementSystem:ProgramCallingManager,
    PSZ3_CoolingPower_Manager,  !- Name
    InsideHVACSystemIterationLoop,  !- EnergyPlus Model Calling Point
    PSZ3_SetCoolingPower;        !- Program Name 1


!=========================================
! Obejcts related to PSZ4
!=========================================

EnergyManagementSystem:GlobalVariable,
    PSZ4_Ideal_OAFlow;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Trend1Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Trend2Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Trend3Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Trend4Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Trend5Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Trend1SAT;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Trend1ZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Trend2ZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Trend1FanFlow;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Trend2FanFlow;
    
EnergyManagementSystem:GlobalVariable,
    PSZ4_Mode;

EnergyManagementSystem:GlobalVariable,
    PSZ4_CoolingPowerModifier;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Slop;
    
EnergyManagementSystem:GlobalVariable,
    PSZ4_PredictedZoneT;

EnergyManagementSystem:GlobalVariable,
    PSZ4_ProjectedError;
    
EnergyManagementSystem:GlobalVariable,
    PSZ4_FlowChange;

EnergyManagementSystem:GlobalVariable,
    PSZ4_Update_Mass;

EnergyManagementSystem:InternalVariable,
    PSZ4_Fan_MassFlow,          !- Name 
    PSZ-AC:4_Fan,               !- Internal Data Index Key Name
    Fan Maximum Mass Flow Rate; !- Internal Data Type

EnergyManagementSystem:InternalVariable,
    PSZ4_Fan_DesignPressure,    !- Name 
    PSZ-AC:4_Fan,               !- Internal Data Index Key Name
    Fan Nominal Pressure Rise;  !- Internal Data Type

EnergyManagementSystem:InternalVariable,
    PSZ4_MinOA_Mass,            !- Name 
    PSZ-AC:4_OA_Controller,     !- Internal Data Index Key Name
    Outdoor Air Controller Minimum Mass Flow Rate; !- Internal Data Type

EnergyManagementSystem:Sensor,
    PSZ4_CO2,
    Front_Retail Air Node,
    System Node CO2 Concentration;

EnergyManagementSystem:Sensor,
    PSZ4_ZoneT,
    Front_Retail Air Node,
    System Node Temperature;
    
EnergyManagementSystem:Sensor,
    PSZ4_Enthalpy,
    Front_Retail Air Node,
    System Node Enthalpy;    

EnergyManagementSystem:Sensor,
    PSZ4_MixerWB,
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,
    System Node Wetbulb Temperature;

EnergyManagementSystem:Sensor,
    PSZ4_MixerDB,
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,
    System Node Temperature;

EnergyManagementSystem:Sensor,
    PSZ4_FanFlow,
    PSZ-AC:4 Supply Equipment Outlet Node,
    System Node Mass Flow Rate;

EnergyManagementSystem:TrendVariable,
    PSZ4_TrendMode,
    PSZ4_Mode,
    5;

EnergyManagementSystem:TrendVariable,
    PSZ4_TrendZoneT,
    PSZ4_ZoneT,
    3;

EnergyManagementSystem:TrendVariable,
    PSZ4_TrendFanFlow,
    PSZ4_FanFlow,
    3;

EnergyManagementSystem:Actuator,
    PSZ4_HVACOperation,
    PSZ4_HVACOperationSchd,
    Schedule:Compact,
    Schedule Value;

EnergyManagementSystem:Actuator,
    PSZ4_Supply_Mass, ! Name 
    PSZ-AC:4_Fan, ! Actuated Component Unique Name
    Fan, ! Actuated Component Type
    Fan Air Mass Flow Rate; ! Actuated Component Control Type

EnergyManagementSystem:Actuator,
    PSZ4_Fan_Pressure, ! Name 
    PSZ-AC:4_Fan, ! Actuated Component Unique Name
    Fan, ! Actuated Component Type
    Fan Pressure Rise; ! Actuated Component Control Type

EnergyManagementSystem:Actuator,
    PSZ4_OA_Mass, ! Name 
    PSZ-AC:4_OA_Controller, ! Component Name
    Outdoor Air Controller, ! Component Type
    Air Mass Flow Rate;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ4_CoolSetpoint, ! Name 
    PSZ-AC:4_CoolC-PSZ-AC:4_HeatCNode, ! Component Name
    System Node Setpoint, ! Component Type
    Temperature Setpoint;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ4_HeatSetpoint, ! Name 
    PSZ-AC:4 Supply Equipment Outlet Node, ! Component Name
    System Node Setpoint, ! Component Type
    Temperature Setpoint;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ4_CC_FT_Curve, ! Name 
    PSZ4_Cool-Cap-fT, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    
    
EnergyManagementSystem:Actuator,
    PSZ4_CC_FF_Curve, ! Name 
    PSZ4_CF_ConstantQuad, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ4_CE_FT_Curve, ! Name 
    PSZ4_Cool-EIR-fT, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ4_CE_FF_Curve, ! Name 
    PSZ4_EF_Quad, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Actuator,
    PSZ4_PLR_Curve, ! Name 
    PSZ4_Cool-PLF-fPLR, ! Component Name
    Curve, ! Component Type
    Curve Result;! Control Variable    

EnergyManagementSystem:Subroutine,
    PSZ4_HeatOn,
    Set PSZ4_HeatSetpoint = 29.4;   ! Change to 29.4 fo eheating discharge supply air temperature


!This subroutine sets the fan speed (fan mass flow rate) based on RTU operation modes and the PI loop
EnergyManagementSystem:Subroutine,
    PSZ4_FanSpeedReset,
    SET PSZ4_Trend1ZoneT = @TrendValue PSZ4_TrendZoneT 1,
    SET PSZ4_Trend2ZoneT = @TrendValue PSZ4_TrendZoneT 2,
    SET PSZ4_Trend1FanFlow = @TrendValue PSZ4_TrendFanFlow 1,
    SET PSZ4_Trend2FanFlow = @TrendValue PSZ4_TrendFanFlow 2,
    !In the ventilation mode, Fan speed is predefined to be at VenSpeed. No PI loop is involved
    IF PSZ4_Mode == 0.0,
       SET PSZ4_Update_Mass = VenSpeed * PSZ4_Fan_MassFlow * Sensed_HVACOperation,
    ELSE,  ! Heating or Cooling mode
    ! When RTU just starts operation from idle, the zone temperature in idle state is not useful for guidance. 
    ! Thus, the slope values are hardcoded depending on the RTU operation mode. (slope = 0.01 if cooling mode
    ! and slope = -0.01 if heating mode)
       IF PSZ4_Trend2FanFlow == 0 && PSZ4_Mode == 1,
          SET PSZ4_Slop = -0.01,
       ELSEIF PSZ4_Trend2FanFlow == 0 && (PSZ4_Mode == 2 || PSZ4_Mode == 3),
          SET PSZ4_Slop = 0.01,
       ELSE,
          SET PSZ4_Slop = (PSZ4_Trend1ZoneT-PSZ4_Trend2ZoneT)/ST,
       ENDIF,
       
       SET PSZ4_PredictedZoneT = PSZ4_Trend2ZoneT + PSZ4_Slop * (ST + PAT),
       
       IF PSZ4_Mode == 2 || PSZ4_Mode == 3,  ! Economizing mode or mechanical cooling mode
          SET PSZ4_ProjectedError = PSZ4_PredictedZoneT - (TCoolSP-CoolThrottle),
       ELSEIF PSZ4_Mode == 1,                ! Heating mode
          SET PSZ4_ProjectedError = (THeatSP + HeatThrottle) - PSZ4_PredictedZoneT,
       ENDIF,
       
       SET PSZ4_FlowChange = Gain * PSZ4_ProjectedError,
       
       ! Verify that the fan speed change is less than the maximum limit.
       ! The fan speed change can be either increasing or decreasing
       IF PSZ4_FlowChange > (MaxSpeedChange * PSZ4_Fan_MassFlow),
          SET PSZ4_FlowChange = MaxSpeedChange * PSZ4_Fan_MassFlow,
       ELSEIF PSZ4_FlowChange < ((0-1) * MaxSpeedChange * PSZ4_Fan_MassFlow),
          SET PSZ4_FlowChange = ((0-1) * MaxSpeedChange * PSZ4_Fan_MassFlow),
       ENDIF,
       
       SET PSZ4_Update_Mass = PSZ4_Trend1FanFlow + PSZ4_FlowChange,
       
       IF PSZ4_Update_Mass > PSZ4_Fan_MassFlow,
       ! Verify that the final fan speed is less than 100%
           SET PSZ4_Update_Mass = PSZ4_Fan_MassFlow,
       ELSE,
       ! Verify that the final fan speed is not less than the minimum speed
          IF PSZ4_Mode == 1,   !   Heating Mode
             IF PSZ4_Update_Mass < (MinHeatSpeed * PSZ4_Fan_MassFlow), 
                SET PSZ4_Update_Mass = MinHeatSpeed * PSZ4_Fan_MassFlow,
             ENDIF,
          ELSE,                !   Economizing or DX cooling mode
             IF PSZ4_Update_Mass < (MinCoolSpeed * PSZ4_Fan_MassFlow), 
                SET PSZ4_Update_Mass = MinCoolSpeed * PSZ4_Fan_MassFlow,
             ENDIF,
          ENDIF,
       ENDIF,
    ENDIF;


! This subroutine deactivates the gas furnace by setting its termperature setpoint very low (0 C)
EnergyManagementSystem:Subroutine,
    PSZ4_HeatOff,
    Set PSZ4_HeatSetpoint = 0.0;


! This subroutine adjusts fan power consumption thorugh pressure changes. Note that fan power consumption
! cannot be actuated directly.
! Based on lab test data, the exponent of 2.13 is used to coorelated Rebel's fan power to its flow rate. 
EnergyManagementSystem:Subroutine,
    PSZ4_FanPressure,
    Set PSZ4_FanFlowRatio = PSZ4_Supply_Mass/PSZ4_Fan_MassFlow,
    Set PSZ4_Fan_Pressure = (PSZ4_FanFlowRatio^1.13) * PSZ4_Fan_DesignPressure;


! This subroutine determines how RTU operates in different modes
! 0: Ventilation mode
! 1: Heating mode
! 2: Economizing mode
! 3: Mechanical cooling mode
EnergyManagementSystem:Subroutine,
  PSZ4_RunMode,
  IF PSZ4_Mode == 0.0, ! Float
     SET PSZ4_OA_Mass = PSZ4_MinOA_Mass * Sensed_OA_Sch,
     RUN PSZ4_FanSpeedReset,
     SET PSZ4_Supply_Mass = PSZ4_Update_Mass,
     RUN PSZ4_HeatOff,                          ! Heating is off
! Note the CoolingPowerModifier is set to 0.00001 when not actually in cooling mode.  CoolingPowerModifier cannot be set to 0 due 
! to coding restrictions. Therefore a very small watt demand on the cooling coil will be outputted for a non-cooling timestep during 
! occupied periods. However the overall impact on the cooling coil demand and energy results will be negligible.  Setting this modifier
! to a smaller number will further reduce the impact. 
     Set PSZ4_CoolingPowerModifier = 0.00001,   ! Cooling is off
  ELSEIF PSZ4_Mode == 1.0,  ! Heating Mode
     SET PSZ4_OA_Mass = PSZ4_MinOA_Mass * Sensed_OA_Sch,
     RUN PSZ4_FanSpeedReset,
     SET PSZ4_Supply_Mass = PSZ4_Update_Mass,
     RUN PSZ4_HeatOn,                           ! Heating is on
     Set PSZ4_CoolingPowerModifier = 0.00001,   ! Cooling is off
  ELSEIF PSZ4_Mode == 2.0,  ! Economizing Mode
     RUN PSZ4_FanSpeedReset,
     SET PSZ4_Supply_Mass = PSZ4_Update_Mass,
     ! The economizer control tries to main the mixing-air temperature at EconomizerSetT. Hence, if the OA temperature is greater than
     ! EconomizerSetT, OA damper is fully open. Otherwise, OA damper is modulated to achieve the mixing-air temperature at EconomizerSetT.
     IF  T_OA > EconomizerSetT,
         SET PSZ4_OA_Mass = PSZ4_Supply_Mass,
     ELSE,
         SET PSZ4_Ideal_OAFlow = PSZ4_Supply_Mass * (PSZ4_ZoneT - EconomizerSetT),
         SET PSZ4_Ideal_OAFlow = PSZ4_Ideal_OAFlow/(PSZ4_ZoneT - T_OA),
         IF PSZ4_Ideal_OAFlow < PSZ4_MinOA_Mass,
            SET PSZ4_OA_Mass = PSZ4_MinOA_Mass,
         ELSE,
            SET PSZ4_OA_Mass = PSZ4_Ideal_OAFlow,
         ENDIF,
     ENDIF,
     RUN PSZ4_HeatOff,                          ! Heating is off
     Set PSZ4_CoolingPowerModifier = 0.00001,   ! Mechanical cooling is off    

  ELSEIF PSZ4_Mode == 3.0,  ! Cooling Mode
     RUN PSZ4_FanSpeedReset,
     SET PSZ4_Supply_Mass = PSZ4_Update_Mass,
     ! Assume integrated economizer with differential dry-bulb is used
     IF T_OA < PSZ4_ZoneT,
        SET PSZ4_OA_Mass = PSZ4_Supply_Mass,
     ELSE,
        SET PSZ4_OA_Mass = PSZ4_MinOA_Mass * Sensed_OA_Sch,
     ENDIF,



     RUN PSZ4_HeatOff,                         ! Heating is off
     Set PSZ4_CoolingPowerModifier = 1.0,      ! Mechanical cooling is on


  ENDIF;


! This is the main RTU control program
EnergyManagementSystem:Program,
    PSZ4_Main,        !- Name
    SET PSZ4_Trend1Mode = @TrendValue PSZ4_TrendMode 1,
    SET PSZ4_Trend2Mode = @TrendValue PSZ4_TrendMode 2,
    SET PSZ4_Trend3Mode = @TrendValue PSZ4_TrendMode 3,
    SET PSZ4_Trend4Mode = @TrendValue PSZ4_TrendMode 4,
    SET PSZ4_Trend5Mode = @TrendValue PSZ4_TrendMode 5,
    SET PSZ4_Trend1SAT = @TrendValue PSZ4_TrendSAT 1, !Get the loop end temperature in previous step
    Set PSZ4_OA_Mass = NULL,
    Set PSZ4_HVACOperation = 1.0,
    Set PSZ4_CoolSetpoint = 0.0, 
    Set PSZ4_ModeLock = 0.0,   ! This variable is used to determine whether RTU keeps its operation mode unchanged from the previous time step
    IF PSZ4_Mode == 1.0,
    ! If RTU runs heating in the previous step and the space temperature has not risen to above heating setpoint plus a differential,
    ! RTU continues its heating.
       IF PSZ4_ZoneT < (THeatSP + HeatThrottle),
          SET PSZ4_Mode = 1.0, ! Heating Mode
          SET PSZ4_ModeLock = 1.0,
       ENDIF,
    ELSEIF PSZ4_Mode == 2.0,   ! Economizing Mode
    ! RTU runs economziing mode for at least 5 minutes. StageLock is the variable to determine wheter RTU runs within the 5 minutes range
    ! after it starts economizing
       IF PSZ4_Trend1Mode <> 2.0 || PSZ4_Trend2Mode <> 2.0 || PSZ4_Trend3Mode <> 2.0,
          SET StageLock = 1,
       ELSEIF PSZ4_Trend4Mode <> 2.0 || PSZ4_Trend5Mode <> 2.0,
          SET StageLock = 1,
       ELSE,
          SET StageLock = 0,
       ENDIF,
       
       IF PSZ4_ZoneT > (TCoolSP - CoolThrottle) && T_OA < PSZ4_ZoneT,
          IF PSZ4_ZoneT < TCoolSP,
    ! The code here will try to maintain economizing mode if 1) it is favorable and 2) space temperature is lower than the cooling setpoint.
    ! The economizing mode is on until the zone temperatuer is less than TCoolSP - CoolThrottle 
            SET PSZ4_Mode = 2.0,
            SET PSZ4_ModeLock = 1.0,
          ELSEIF StageLock == 1,
    ! If program comes here, it indicates that the zone temperature is higher than cooling setpoint.
    ! In this case, economizing will continue if RTU has not run in economizing mode consecutively for 5 minutes 
            SET PSZ4_Mode = 2.0, 
            SET PSZ4_ModeLock = 1.0,
          ENDIF,
       ENDIF,

    ELSEIF PSZ4_Mode == 3.0,   ! Cooling Mode
    ! If RTU runs cooling in the previous step and the space temperature has not decreased below cooling setpoint minus a differential,
    ! RTU continues its cooling.
       IF PSZ4_ZoneT > (TCoolSP - CoolThrottle),
            SET PSZ4_Mode = 3.0,
            SET PSZ4_ModeLock = 1.0,

       ENDIF,
    ENDIF,
    IF PSZ4_ModeLock == 0.0,       ! RTU does not continue its previous operation mode
       IF PSZ4_ZoneT < THeatSP,
       ! Check whether heating request is caused by overcooling, which may happen for largely oversized equipment
          IF PSZ4_Trend1Mode == 3.0 || PSZ4_Trend2Mode == 3.0,
             SET overCool = 1,
          ELSEIF PSZ4_Trend3Mode == 3.0 || PSZ4_Trend4Mode == 3.0,
             SET overCool = 1,
          ELSEIF PSZ4_Trend5Mode == 3.0,
             SET overCool = 1,
          ELSE,
             SET overCool = 0,
          ENDIF,
          IF overCool,           
       ! If heating is caused by overcooling, RTU operates in ventilation mode even if space temperature is below the heating setpoint
             SET PSZ4_Mode = 0.0,
          ELSE,
             SET PSZ4_Mode = 1.0,
          ENDIF,
       ELSEIF PSZ4_ZoneT > TCoolSP,
       ! Check whether cooling request is caused by overheating, which may happen for largely oversized equipment
          IF PSZ4_Trend1Mode == 1.0 || PSZ4_Trend2Mode == 1.0,
             SET overHeat = 1,
          ELSEIF PSZ4_Trend3Mode == 1.0 || PSZ4_Trend4Mode == 1.0,
             SET overHeat = 1,
          ELSEIF PSZ4_Trend5Mode == 1.0,
             SET overHeat = 1,
          ELSE,
             SET overHeat = 0,
          ENDIF,
          IF overHeat,
       ! If cooling is caused by overheating, RTU operates in ventilation mode even if space temperature is above the cooling setpoint
             SET PSZ4_Mode = 0.0,
          ELSEIF T_OA < PSZ4_ZoneT,
       ! If program comes here, it indicates that 1) cooling request is not caused by overheating, 2) OA temperature is less than zone T, and
       ! 3) zone temperature is higher than the cooling setpoint.
            IF PSZ4_Trend1SAT < EconToCoolingT,  !EconToCoolingT (14.4) is the threshold value for change from economizing mode to cooling mode
              SET PSZ4_Mode = 2.0,
            ELSE,
       ! It is not correct to use mode average. That is why trended modes are used.
              SET StageUnlock = 0,
              IF PSZ4_Trend1Mode == 2.0 && PSZ4_Trend2Mode == 2.0 && PSZ4_Trend3Mode == 2.0,
                 SET StageUnlock = 1,
              ENDIF,
              IF StageUnLock == 1 && PSZ4_Trend4Mode == 2.0 && PSZ4_Trend5Mode == 2.0,
                 SET StageUnlock = 1,
              ELSE,
                 SET StageUnlock = 0,
              ENDIF,
              IF StageUnlock == 1,
       ! If program comes here, it means that 1) the mixer temp in previous step is larger than EconToCoolingT (14.4), and 2) the previous
       ! five steps are all in economizing mode.
                SET PSZ4_Mode = 3.0,  !Change from economizing mode to mechanical cooling mode
              ELSE,
       ! If program comes here, it means that 1) the mixer temp in previous step is larger than EconToCoolingT (14.4), and 2) the previous
       ! five steps are NOT all in economizing mode.
                SET PSZ4_Mode = 2.0,  !Continuous economizing mode
              ENDIF,
            ENDIF,
        
          ELSE,

       ! If program comes here, it indicates that 1) cooling request is not caused by overheating, 2) OA temperature is larger than zone T, and
       ! 3) zone temperature is higher than the cooling setpoint.
             SET PSZ4_Mode = 3.0,
	
          ENDIF,
       ELSE,
       ! If program comes here, it indicates that zone temperature is in deadband.
          Set PSZ4_Mode = 0.0,
       ENDIF,
    ENDIF,
    RUN PSZ4_RunMode,
    RUN PSZ4_FanPressure;
    
  
! This subroutine overrides the DX cooling performance curves  
EnergyManagementSystem:Program,
  PSZ4_SetCoolingPower,
  SET PSZ4_ff = PSZ4_Supply_Mass / PSZ4_Fan_MassFlow,
  IF PSZ4_MixerWB < 12.8,
     SET PSZ4_WBc = 12.8,
  ELSEIF PSZ4_MixerWB > 23.9,
     SET PSZ4_WBc = 23.9,
  ELSE,
     SET PSZ4_WBc = PSZ4_MixerWB,
  ENDIF,
  IF PSZ4_MixerDB < 18.3,
     SET PSZ4_DBc = 18.3,
  ELSEIF PSZ4_MixerDB > 29.4,
     SET PSZ4_DBc = 29.4,
  ELSE,
     SET PSZ4_DBc = PSZ4_MixerDB,
  ENDIF,
  IF DAT_SP < 10,   ! 50 F
     SET T_DA = 10,
  ELSEIF DAT_SP > 18.3,  ! 65 F
     SET T_DA = 18.3,
  ELSE,
     SET T_DA = DAT_SP,
  ENDIF,
  IF T_OA < 21.1,
     SET T_OAc = 21.1,
  ELSEIF T_OA > 46.1,
     SET T_OAc = 46.1,
  ELSE,
     SET T_OAc = T_OA,
  ENDIF,
  SET PSZ4_CC_FT_Curve = 0.31711905  +  0.02042291*(PSZ4_WBc^2),
  SET PSZ4_CC_FT_Curve = PSZ4_CC_FT_Curve +  0.00328537 * (T_DA^2) + 0.00190283*(PSZ4_DBc^2),
  SET PSZ4_CC_FT_Curve = PSZ4_CC_FT_Curve -  0.0237556 * PSZ4_WBc * T_DA,
  SET PSZ4_CC_FT_Curve = PSZ4_CC_FT_Curve -  0.0107672 * PSZ4_WBc * PSZ4_DBc,
  SET PSZ4_CC_FT_Curve = PSZ4_CC_FT_Curve +  0.00845473 * T_DA * PSZ4_DBc,
  SET PSZ4_CC_FT_Curve = PSZ4_CC_FT_Curve * PSZ4_CoolingPowerModifier, 
  SET PSZ4_CC_FF_Curve = -0.03624 + 1.275963 * PSZ4_ff - 0.28819 * (PSZ4_ff^2),
  SET PSZ4_CC_FF_Curve = PSZ4_CC_FF_Curve + 0.048967 * (PSZ4_ff^3),
  SET PSZ4_CE_FT_Curve = -0.5966663 + 0.24754897*T_DA - 0.0088454*(PSZ4_WBc^2),
  SET PSZ4_CE_FT_Curve = PSZ4_CE_FT_Curve + 0.00072631*(T_OAc^2) - 0.0085282*(T_DA^2),
  SET PSZ4_CE_FT_Curve = PSZ4_CE_FT_Curve - 0.0036095*(PSZ4_DBc^2),
  SET PSZ4_CE_FT_Curve = PSZ4_CE_FT_Curve - 0.0018991*PSZ4_WBc*T_OAc,
  SET PSZ4_CE_FT_Curve = PSZ4_CE_FT_Curve + 0.01271645*PSZ4_WBc*PSZ4_DBc,
  SET PSZ4_CE_FT_Curve = PSZ4_CE_FT_Curve + 0.00250916*T_OAc*T_DA - 0.0008663*T_OAc*PSZ4_DBc,
  SET PSZ4_CE_FT_Curve = PSZ4_CE_FT_Curve - 0.0024883*T_DA*PSZ4_DBc,
  SET PSZ4_CE_FF_Curve = -0.12065 + 9.026347 * PSZ4_ff - 15.8692 * (PSZ4_ff^2),
  SET PSZ4_CE_FF_Curve = PSZ4_CE_FF_Curve + 7.966206 * (PSZ4_ff^3),
  SET PSZ4_PLR_Curve = 1.0; 
    

EnergyManagementSystem:ProgramCallingManager,
    PSZ4_Main_Manager,  !- Name
    AfterPredictorAfterHVACManagers,  !- EnergyPlus Model Calling Point
    PSZ4_Main;        !- Program Name 1

EnergyManagementSystem:ProgramCallingManager,
    PSZ4_CoolingPower_Manager,  !- Name
    InsideHVACSystemIterationLoop,  !- EnergyPlus Model Calling Point
    PSZ4_SetCoolingPower;        !- Program Name 1


!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:SQLITE ===========

Output:SQLite,
    Simple;                  !- Option Type

!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:VARIABLEDICTIONARY ===========

Output:VariableDictionary,IDF,Unsorted;

!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:SURFACES:LIST ===========

Output:Surfaces:List,Details;

!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:SURFACES:DRAWING ===========

Output:Surfaces:Drawing,DXF;

!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:CONSTRUCTIONS ===========

Output:Constructions,Constructions;

!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:TABLE:SUMMARYREPORTS ===========


Output:Table:SummaryReports,
    AnnualBuildingUtilityPerformanceSummary,  !- Report 1 Name
    InputVerificationandResultsSummary,  !- Report 2 Name
    ClimaticDataSummary,     !- Report 3 Name
    EnvelopeSummary,         !- Report 4 Name
    EquipmentSummary,        !- Report 5 Name
    ComponentSizingSummary,  !- Report 6 Name
    HVACSizingSummary,       !- Report 7 Name
    SystemSummary;           !- Report 8 Name


!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:TABLE:TIMEBINS ===========

Output:Table:TimeBins,
    *,                       !- Key Value
    Zone Air Relative Humidity,  !- Variable Name
    60,                      !- Interval Start
    10,                      !- Interval Size
    4;                       !- Interval Count

Output:Table:TimeBins,
    *,                       !- Key Value
    AirLoopHVAC Actual Outdoor Air Fraction,  !- Variable Name
    0.00,                    !- Interval Start
    0.20,                    !- Interval Size
    5;                       !- Interval Count

Output:Table:TimeBins,
    *,                       !- Key Value
    Availability Manager Night Cycle Control Status,  !- Variable Name
    0,                       !- Interval Start
    1,                       !- Interval Size
    4;                       !- Interval Count


!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:TABLE:MONTHLY ===========

!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:TABLE:MONTHLY ===========

Output:Table:Monthly,
    Monthly Indoor Temp,     !- Name
    2,                       !- Digits After Decimal
    Zone Mean Air Temperature,  !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    Site Outdoor Air Drybulb Temperature,  !- Variable or Meter 2 Name
    SumOrAverage;            !- Aggregation Type for Variable or Meter 2

Output:Table:Monthly,
    Occupant Comfort Data Summary,  !- Name
    3,                       !- Digits After Decimal
    Zone People Occupant Count,  !- Variable or Meter 1 Name
    HoursNonZero,            !- Aggregation Type for Variable or Meter 1
    Zone Air Temperature,    !- Variable or Meter 2 Name
    SumOrAverageDuringHoursShown,  !- Aggregation Type for Variable or Meter 2
    Zone Air Relative Humidity,  !- Variable or Meter 3 Name
    SumOrAverageDuringHoursShown,  !- Aggregation Type for Variable or Meter 3
    Zone Thermal Comfort Mean Radiant Temperature,  !- Variable or Meter 4 Name
    SumOrAverageDuringHoursShown,  !- Aggregation Type for Variable or Meter 4
    Zone Thermal Comfort ASHRAE 55 Simple Model Summer or Winter Clothes Not Comfortable Time,  !- Variable or Meter 5 Name
    SumOrAverageDuringHoursShown,  !- Aggregation Type for Variable or Meter 5
    Zone Thermal Comfort Fanger Model PMV,  !- Variable or Meter 6 Name
    SumOrAverageDuringHoursShown;  !- Aggregation Type for Variable or Meter 6

Output:Table:Monthly,
    Emissions Data Summary,  !- Name
    4,                       !- Digits After Decimal
    CO2:Facility,            !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    NOx:Facility,            !- Variable or Meter 2 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 2
    SO2:Facility,            !- Variable or Meter 3 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 3
    PM:Facility,             !- Variable or Meter 4 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 4
    Hg:Facility,             !- Variable or Meter 5 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 5
    WaterEnvironmentalFactors:Facility,  !- Variable or Meter 6 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 6
    Carbon Equivalent:Facility,  !- Variable or Meter 7 Name
    SumOrAverage;            !- Aggregation Type for Variable or Meter 7

Output:Table:Monthly,
    Outdoor Air Summary,     !- Name
    3,                       !- Digits After Decimal
    Zone People Occupant Count,  !- Variable or Meter 1 Name
    HoursNonZero,            !- Aggregation Type for Variable or Meter 1
    Zone People Occupant Count,  !- Variable or Meter 2 Name
    SumOrAverageDuringHoursShown,  !- Aggregation Type for Variable or Meter 2
    Zone Mechanical Ventilation Air Changes per Hour,  !- Variable or Meter 3 Name
    SumOrAverageDuringHoursShown,  !- Aggregation Type for Variable or Meter 3
    Zone Infiltration Air Change Rate,  !- Variable or Meter 4 Name
    SumOrAverageDuringHoursShown;  !- Aggregation Type for Variable or Meter 4

Output:Table:Monthly,
    Ventilation Load Components,  !- Name
    3,                       !- Digits After Decimal
    Zone Mechanical Ventilation No Load Heat Removal Energy,  !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    Zone Mechanical Ventilation Cooling Load Increase Energy,  !- Variable or Meter 2 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 2
    Zone Mechanical Ventilation Cooling Load Increase Due to Overheating Energy,  !- Variable or Meter 3 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 3
    Zone Mechanical Ventilation Cooling Load Decrease Energy,  !- Variable or Meter 4 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 4
    Zone Mechanical Ventilation No Load Heat Addition Energy,  !- Variable or Meter 5 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 5
    Zone Mechanical Ventilation Heating Load Increase Energy,  !- Variable or Meter 6 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 6
    Zone Mechanical Ventilation Heating Load Increase Due to Overcooling Energy,  !- Variable or Meter 7 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 7
    Zone Mechanical Ventilation Heating Load Decrease Energy,  !- Variable or Meter 8 Name
    SumOrAverage;            !- Aggregation Type for Variable or Meter 8

Output:Table:Monthly,
    Overall HVAC Air System Loads,  !- Name
    3,                       !- Digits After Decimal
    Air System Total Heating Energy,  !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    Air System Total Cooling Energy,  !- Variable or Meter 2 Name
    SumOrAverage;            !- Aggregation Type for Variable or Meter 2

Output:Table:Monthly,
    Overall HVAC System Energy,  !- Name
    3,                       !- Digits After Decimal
    Electricity:HVAC,        !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    Heating:Gas,             !- Variable or Meter 2 Name
    SumOrAverage;            !- Aggregation Type for Variable or Meter 2

Output:Table:Monthly,
    Components of Peak Electrical Demand,  !- Name
    3,                       !- Digits After Decimal
    Electricity:Facility,    !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    Electricity:Facility,    !- Variable or Meter 2 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 2
    InteriorLights:Electricity,  !- Variable or Meter 3 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 3
    InteriorEquipment:Electricity,  !- Variable or Meter 4 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 4
    Fans:Electricity,        !- Variable or Meter 5 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 5
    Heating:Electricity,     !- Variable or Meter 6 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 6
    Cooling:Electricity,     !- Variable or Meter 7 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 7
    ExteriorLights:Electricity,  !- Variable or Meter 8 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 8
    Pumps:Electricity,       !- Variable or Meter 9 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 9
    HeatRejection:Electricity,  !- Variable or Meter 10 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 10
    ExteriorEquipment:Electricity,  !- Variable or Meter 11 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 11
    Humidification:Electricity,  !- Variable or Meter 12 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 12
    HeatRecovery:Electricity,!- Variable or Meter 13 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 13
    WaterSystems:Electricity,!- Variable or Meter 14 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 14
    Refrigeration:Electricity,  !- Variable or Meter 15 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 15
    Generators:Electricity,  !- Variable or Meter 16 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 16
    ElectricityProduced:Facility,  !- Variable or Meter 17 Name
    ValueWhenMaximumOrMinimum;  !- Aggregation Type for Variable or Meter 17

Output:Table:Monthly,
    Components of Peak Net Electrical Demand,  !- Name
    3,                       !- Digits After Decimal
    ElectricityNet:Facility, !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    ElectricityNet:Facility, !- Variable or Meter 2 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 2
    InteriorLights:Electricity,  !- Variable or Meter 3 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 3
    InteriorEquipment:Electricity,  !- Variable or Meter 4 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 4
    Fans:Electricity,        !- Variable or Meter 5 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 5
    Heating:Electricity,     !- Variable or Meter 6 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 6
    Cooling:Electricity,     !- Variable or Meter 7 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 7
    ExteriorLights:Electricity,  !- Variable or Meter 8 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 8
    Pumps:Electricity,       !- Variable or Meter 9 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 9
    HeatRejection:Electricity,  !- Variable or Meter 10 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 10
    ExteriorEquipment:Electricity,  !- Variable or Meter 11 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 11
    Humidification:Electricity,  !- Variable or Meter 12 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 12
    HeatRecovery:Electricity,!- Variable or Meter 13 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 13
    WaterSystems:Electricity,!- Variable or Meter 14 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 14
    Refrigeration:Electricity,  !- Variable or Meter 15 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 15
    Generators:Electricity,  !- Variable or Meter 16 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 16
    ElectricityProduced:Facility,  !- Variable or Meter 17 Name
    ValueWhenMaximumOrMinimum;  !- Aggregation Type for Variable or Meter 17

Output:Table:Monthly,
    Setpoints Not Met With Temperatures,  !- Name
    2,                       !- Digits After Decimal
    Zone Heating Setpoint Not Met Time,  !- Variable or Meter 1 Name
    HoursNonZero,            !- Aggregation Type for Variable or Meter 1
    Zone Mean Air Temperature,  !- Variable or Meter 2 Name
    SumOrAverageDuringHoursShown,  !- Aggregation Type for Variable or Meter 2
    Zone Heating Setpoint Not Met While Occupied Time,  !- Variable or Meter 3 Name
    HoursNonZero,            !- Aggregation Type for Variable or Meter 3
    Zone Mean Air Temperature,  !- Variable or Meter 4 Name
    SumOrAverageDuringHoursShown,  !- Aggregation Type for Variable or Meter 4
    Zone Cooling Setpoint Not Met Time,  !- Variable or Meter 5 Name
    HoursNonZero,            !- Aggregation Type for Variable or Meter 5
    Zone Mean Air Temperature,  !- Variable or Meter 6 Name
    SumOrAverageDuringHoursShown,  !- Aggregation Type for Variable or Meter 6
    Zone Cooling Setpoint Not Met While Occupied Time,  !- Variable or Meter 7 Name
    HoursNonZero,            !- Aggregation Type for Variable or Meter 7
    Zone Mean Air Temperature,  !- Variable or Meter 8 Name
    SumOrAverageDuringHoursShown;  !- Aggregation Type for Variable or Meter 8

Output:Table:Monthly,
    Building Loads - Cooling,!- Name
    2,                       !- Digits After Decimal
    Zone Air System Sensible Cooling Energy,  !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    Zone Air System Sensible Cooling Rate,  !- Variable or Meter 2 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 2
    Site Outdoor Air Drybulb Temperature,  !- Variable or Meter 3 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 3
    Site Outdoor Air Wetbulb Temperature,  !- Variable or Meter 4 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 4
    Zone Total Internal Latent Gain Energy,  !- Variable or Meter 5 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 5
    Zone Total Internal Latent Gain Energy,  !- Variable or Meter 6 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 6
    Site Outdoor Air Drybulb Temperature,  !- Variable or Meter 7 Name
    ValueWhenMaximumOrMinimum,  !- Aggregation Type for Variable or Meter 7
    Site Outdoor Air Wetbulb Temperature,  !- Variable or Meter 8 Name
    ValueWhenMaximumOrMinimum;  !- Aggregation Type for Variable or Meter 8

Output:Table:Monthly,
    Building Loads - Heating,!- Name
    2,                       !- Digits After Decimal
    Zone Air System Sensible Heating Energy,  !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    Zone Air System Sensible Heating Rate,  !- Variable or Meter 2 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 2
    Site Outdoor Air Drybulb Temperature,  !- Variable or Meter 3 Name
    ValueWhenMaximumOrMinimum;  !- Aggregation Type for Variable or Meter 3

Output:Table:Monthly,
    Building Loads - Electric,  !- Name
    2,                       !- Digits After Decimal
    Zone Lights Electric Energy,  !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    Zone Lights Electric Energy,  !- Variable or Meter 2 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 2
    Zone Electric Equipment Electric Energy,  !- Variable or Meter 3 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 3
    Zone Electric Equipment Electric Energy,  !- Variable or Meter 4 Name
    Maximum;                 !- Aggregation Type for Variable or Meter 4

Output:Table:Monthly,
    Space Loads,             !- Name
    2,                       !- Digits After Decimal
    Zone People Total Heating Energy,  !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    Zone Lights Total Heating Energy,  !- Variable or Meter 2 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 2
    Zone Electric Equipment Total Heating Energy,  !- Variable or Meter 3 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 3
    Zone Infiltration Sensible Heat Gain Energy,  !- Variable or Meter 4 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 4
    Zone Infiltration Sensible Heat Loss Energy,  !- Variable or Meter 5 Name
    SumOrAverage;            !- Aggregation Type for Variable or Meter 5

Output:Table:Monthly,
    Energy Consumption - Electricity & Natural Gas,  !- Name
    2,                       !- Digits After Decimal
    Electricity:Building,    !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    Electricity:Building,    !- Variable or Meter 2 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 2
    Gas:Building,            !- Variable or Meter 3 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 3
    Gas:Building,            !- Variable or Meter 4 Name
    Maximum;                 !- Aggregation Type for Variable or Meter 4

Output:Table:Monthly,
    Building Energy Performance - Electricity,  !- Name
    2,                       !- Digits After Decimal
    InteriorLights:Electricity,  !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    TaskLights:InteriorLights:Electricity,  !- Variable or Meter 2 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 2
    ExteriorLights:Electricity,  !- Variable or Meter 3 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 3
    General:InteriorEquipment:Electricity,  !- Variable or Meter 4 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 4
    ExteriorEquipment:Electricity,  !- Variable or Meter 5 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 5
    Fans:Electricity,        !- Variable or Meter 6 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 6
    Pumps:Electricity,       !- Variable or Meter 7 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 7
    Heating:Electricity,     !- Variable or Meter 8 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 8
    Cooling:Electricity,     !- Variable or Meter 9 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 9
    HeatRejection:Electricity,  !- Variable or Meter 10 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 10
    Humidifier:Electricity,  !- Variable or Meter 11 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 11
    HeatRecovery:Electricity,!- Variable or Meter 12 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 12
    WaterSystems:Electricity,!- Variable or Meter 13 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 13
    Cogeneration:Electricity,!- Variable or Meter 14 Name
    SumOrAverage;            !- Aggregation Type for Variable or Meter 14

Output:Table:Monthly,
    Building Energy Performance - Natural Gas,  !- Name
    2,                       !- Digits After Decimal
    InteriorEquipment:Gas,   !- Variable or Meter 1 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 1
    ExteriorEquipment:Gas,   !- Variable or Meter 2 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 2
    Heating:Gas,             !- Variable or Meter 3 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 3
    Cooling:Gas,             !- Variable or Meter 4 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 4
    WaterSystems:Gas,        !- Variable or Meter 5 Name
    SumOrAverage,            !- Aggregation Type for Variable or Meter 5
    Cogeneration:Gas,        !- Variable or Meter 6 Name
    SumOrAverage;            !- Aggregation Type for Variable or Meter 6

Output:Table:Monthly,
    Peak Energy End-Use - Electricity Part 1,  !- Name
    2,                       !- Digits After Decimal
    InteriorLights:Electricity,  !- Variable or Meter 1 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 1
    TaskLights:InteriorLights:Electricity,  !- Variable or Meter 2 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 2
    ExteriorLights:Electricity,  !- Variable or Meter 3 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 3
    General:InteriorEquipment:Electricity,  !- Variable or Meter 4 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 4
    ExteriorEquipment:Electricity,  !- Variable or Meter 5 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 5
    Fans:Electricity,        !- Variable or Meter 6 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 6
    Pumps:Electricity,       !- Variable or Meter 7 Name
    Maximum,                 !- Aggregation Type for Variable or Meter 7
    Heating:Electricity,     !- Variable or Meter 8 Name
    Maximum;                 !- Aggregation Type for Variable or Meter 8



!-   ===========  ALL OBJECTS IN CLASS: OUTPUTCONTROL:TABLE:STYLE ===========

! ***REPORT TABLES***
OutputControl:Table:Style,
    CommaAndHTML;                    !- Column Separator


!-   ===========  ALL OBJECTS IN CLASS: OUTPUTCONTROL:REPORTINGTOLERANCES ===========

! ***GENERAL REPORTING***
OutputControl:ReportingTolerances,
    0.556,                   !- Tolerance for Time Heating Setpoint Not Met {deltaC}
    0.556;                   !- Tolerance for Time Cooling Setpoint Not Met {deltaC}


!-   ===========  ALL OBJECTS IN CLASS: OUTPUT:VARIABLE ===========

Output:Variable,
    *,                       !- Key Value
    PSZ2_Mode,               !- Variable Name
    detailed,                !- Reporting Frequency
    HVACOperationSchd;       !- Schedule Name

Output:Variable,
    *,                       !- Key Value
    Site Outdoor Air Drybulb Temperature,  !- Variable Name
    detailed,                !- Reporting Frequency
    HVACOperationSchd;       !- Schedule Name


Output:Variable,
    PSZ-AC:2_OA-PSZ-AC:2_FanNode,  !- Key Value
    System Node Wetbulb Temperature,  !- Variable Name
    detailed;                !- Reporting Frequency

Output:Variable,
    PSZ-AC:1_OA-PSZ-AC:1_FanNode,  !- Key Value
    System Node Wetbulb Temperature,  !- Variable Name
    detailed;                !- Reporting Frequency

Output:Variable,
    PSZ-AC:3_OA-PSZ-AC:3_FanNode,  !- Key Value
    System Node Wetbulb Temperature,  !- Variable Name
    detailed;                !- Reporting Frequency

Output:Variable,
    PSZ-AC:4_OA-PSZ-AC:4_FanNode,  !- Key Value
    System Node Wetbulb Temperature,  !- Variable Name
    detailed;                !- Reporting Frequency





D3X443
File Attachment
RetailStandalone_LA_Rebel_Example.idf
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