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Denver Modeling Rules and Procedures

This document contains sections of ASHRAE 90.1-2019 Normative Appendix G Performance Rating Method that have been modified
to be used with the 2022 Denver Energy Code (DEC) Appendix PT Performance Target which provides an option to utilize a modeled
performance target to demonstrate compliance. Only sections of Appendix G that have been modified from the original language are
included in this document. Requirements that apply exclusively to the baseline building performance are not used in this this
compliance approach. This guide should not be used as a substitute for codes, standards, or regulations. The applicant is responsible
for complying with all codes and rules whether or not described here.

Additional Definitions

EQUIPMENT POWER DENSITY (EPD). The power per unit area of equipment serving plug and process loads of the building or
space, expressed in W/ft2 of building floor area

Modifications to Appendix G

(1) SECTION G1 IS REPLACED WITH THE FOLLOWING:

This appendix establishes criteria for demonstrating compliance utilizing a modeled performance target. The requirements of
this appendix are intended to support the building’s future compliance with the requirements of Energize Denver during its
operation.

(2) SECTION G41.2 ADJUSTMENTS TO MODELED PERFORMANCE TARGETS
The modeled performance target required by Section PT103 shall be permitted to be modified in accordance with this section.

A.  Section G1.2.1 Swimming pools:
i Where the building or site includes a swimming pool, the required modeled performance target from Table PT103
may be increased in accordance with Table G1.2.1 or Table G1.2.2, the gross floor area of the building and the
following calculation:

Step 1: (PT EUI Target x Gross Sq. Ft.) + (Pool kBtu) = Adjusted Target kBtu
Step 2: Adjusted Target kBtu/Gross Sq. Ft. = Adjusted PT EUI Target

TABLE G1.2.1
TARGET ADJUSTMENTS FOR INDOOR SWIMMING POOLS®
PROPERTY TYPE RECREATIONAL SHORT COURSE OLYMPIC
(2,700 sf) (4,500 sf) (11,250 sf)
Hotel 1,004,331 kBtu/yr 1,673,885 kBtu/yr 5,005,288 kBtu/yr
All Other Property Types 847,601 kBtu/yr 1,412,668 kBtu/yr 4,224,191 kBtu/yr
TABLE G1.2.2
TARGET ADJUSTMENTS FOR OUTDOOR SWIMMING POOLS?
PROPERTY TYPE RECREATIONAL SHORT COURSE OLYMPIC
(2,700 sf) (4,500 sf) (11,250 sf)
All 68,124 KkBtu/yr 113,540 kBtu/yr 339,513 kBtu/yr
a. The adjustment shall be based on the largest pool category that the surface area of the pool in the project

exceeds
b. Technical Reference: Swimming Pools and the ENERGY STAR Score in the United States and Canada
https://www.energystar.gov/sites/default/files/tools/Swimming_Pool_August_2018_508.pdf
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(3) SECTION G1.3 DOCUMENTATION REQUIREMENTS IS REPLACED WITH THE FOLLOWING

Simulated performance shall be documented, and documentation shall be submitted to the building official. The information

shall be submitted in a report and shall include the following:

1. A brief description of the project, the simulation program used, the version of the simulation program, and the
results of the energy analysis. This summary shall contain the calculated values for the modeled performance
target and the proposed building performance.

2. An overview of the project that includes the number of stories (above and below grade), the typical floor size,
the uses in the building (e.g., office, cafeteria, retail, parking, etc.), the gross area of each use, and whether
each use is conditioned space.

3. Alist of the key energy efficiency improvements compared with the requirements in Sections 5 through 10,
and the energy-related features that are included in the design and on which the proposed building
performance is based.

4. Acompleted 2022 DEC Commercial Performance Checklist showing compliance for the proposed design with

all the requirements of mandatory provisions.

A table with a summary by end use of the energy in the proposed building performance.

A site plan showing all adjacent buildings and topography that may shade the proposed building (with

estimated height or number of stories).

Building elevations and floor plans (schematic is acceptable).

A diagram showing the thermal blocks used in the computer simulation.

An explanation of any significant modeling assumptions.

0. Backup calculations and material to support data inputs (e.g., U-factors for building envelope assemblies,

NFRC ratings for fenestration, end-uses identified in Table G3.1, “1. Design Model,” paragraph [a]).

11. Input and output reports from the simulation program or compliance software, including a breakdown of
energy use by at least the following components: lights, internal equipment loads, service water-heating
equipment, space-heating equipment, space-cooling and heat rejection equipment, fans, and other HVAC
equipment (such as pumps). The output reports shall also show the amount of unmet load hours for the
proposed design.

12. Input and output reports from the simulation program including a breakdown of energy use in energy use
intensity by at least the following components: lights, internal equipment loads, service water-heating
equipment, space-heating equipment, space-cooling and heat rejection equipment, fans, and other HVAC
equipment (such as pumps). The output report shall also show the amount of unmet load hours.

13. Purchased energy rates used in the simulation.

14. An explanation of any error messages noted in the simulation program output.

15. For any exceptional calculation methods employed, document the predicted energy savings by energy type, the
energy use intensity savings, a narrative explaining the exceptional calculation method performed, and
theoretical or empirical information supporting the accuracy of the method.

16. The reduction in proposed building performance associated with on-site renewable energy.

17. The construction documents shall include the final 2030 target EUI required by Energize Denver (Art. XIV, Ch.
10 (Buildings and building regulations), DRMC) applicable to the building. The EUI shall be determined in
accordance with the Rules and Regulations Governing Energize Denver Building Energy Performance
Requirements document available from the Office of Climate Action, Sustainability and Resiliency.

oo
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(4) SECTION G2.1 PERFORMANCE CALCULATIONS IS REPLACED WITH THE FOLLOWING:

The proposed building performance shall be calculated using the weather file: Denver Intl AP 725650, Denver Centennial AP
724666, or Denver Stapleton AP 724690 using TMYx for the most recent 15 years that is available on climate.onebuilding.org.
(5) AMENDMENTS TO TABLE G3.1 MODELING REQUIREMENTS FOR CALCULATING PROPOSED BUILDING PERFORMANCE

Baseline Building Performance rules are not used. The modeling requirements Table G3.1 for Proposed Building Performance
shall be modified as follows:
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A. No. 4 Schedule is replaced in its entirety as follows:

Schedules capable of modeling hourly variations in occupancy, lighting power, miscellaneous equipment
power, thermostat set points, infiltration, service hot water usage and HVAC system operation shall be used.
Projects shall use the standardized building schedules provided in Table G4. The schedules for building areas
and space-by-space classifications shall include all of the hours in Table G4.

Exception: Modifications to the schedules in Table G4 shall be permitted as approved by the code
official.

Temperature and Humidity Schedules. Temperature and humidity control set points and schedules as well as
temperature control throttling range shall be used.

HVAC Fan Schedules. Schedules for HVAC fans that provide outdoor air for ventilation shall run continuously
whenever spaces are occupied and shall be cycled ON and OFF to meet heating and cooling loads during
unoccupied hours.

Exceptions:

1. Where no heating and/or cooling system is to be installed, and a heating or cooling system is being
simulated only to meet the requirements described in this table, heating and/or cooling system fans
shall not be simulated as running continuously during occupied hours but shall be cycled ON and OFF
to meet heating and cooling loads during all hours.

2. HVAC fans shall remain on during occupied and unoccupied hours in spaces that have health- and
safety-mandated minimum ventilation requirements during unoccupied hours.

3. HVAC fans shall remain on during occupied and unoccupied hours in systems primarily serving computer rooms.
B. No. 5 Building Envelope, Section b Infiltration is replaced in its entirety as follows:

Infiltration shall be modeled for each simulation time step and must account for but not be limited to weather conditions
and HVAC system operation, including strategies that are intended to positively pressurize the building. Intermittent HVAC
system operation in buildings that can be occupied 24/7 shall be modeled as operating continuously. The air leakage
rate of the building envelope (I7spa) at a fixed building pressure differential of 0.3 in. of water shall be 0.4 cfm/ft2. Where
the verified leakage rate is less than the rate required by Sections C402.5.2 or C402.5.3 as applicable, the verified
leakage rate may be used. Where the verified air leakage rate is greater than 0.4 cfm/ft2, the verified air leakage rate
shall be used. The air leakage rate of the building envelope shall be converted to appropriate units for the simulation
program using one of the methods in Section G3.1.1.4. Infiltration coefficients for the simulation program shall use DOE-
2 Infiltration Methodology: Constant Coefficient (A) is O, Temperature Coefficient (B) is O, Wind Speed Coefficient (Linear
term) (C) is 0.224, Wind Speed Coefficient (Quadratic term) is O, Reference Wind Speed is 10 mph.

C. No. 10 HVAC Systems adds Section e as follows:

For the purposes of the simulation model, the efficiency of fossil-fuel warm air furnaces, boilers and water
heaters with a rated efficiency within 10% of the requirements of Tables 6.8.1-5, 6.8.1-6 and 7.8 equipment
shall be modified in accordance with one of the following:

1. Derated by 20% to account for the impact of Denver’s elevation on combustion efficiency.
2. Derated for elevation in accordance with the 2020 ASHRAE Handbook - HVAC Systems and
Equipment.

The documentation shall indicate whether the calculation was done manually or by the simulation program.

D. No. 12 Receptacle and Other Loads is replaced in its entirety as follows:

d gov.org/DS May 1, 2023

311 ‘ FOR INFORMA"ON & R EEEIEeRar Community Planning and De?/):elopment
201 W. Colfax Ave., Dept. 205, D , CO 80202

CITY SERVICES o ive. Te Phon::n¥gz)-865-2700


http://www.denvergov.org/DS

" DEVELOPMENT SERVICES
%2 DENVER MODELING RULES AND
' THE MILE HIGH CITY PROCEDURES

Page 4

Receptacle and process loads, such as those for office and other equipment, shall be calculated based on an
equipment power density no less than those in Table G5 for the building area type or space type category.
Receptacle and process loads shall always be included in simulations of the building except as specifically
identified in this guide or the Denver Energy Code.

a. Where approved by the code official, equipment controls (including, but not limited to, Computer
Power Management, Advanced Power Strips etc.) may be used to adjust the equipment power
densities in Table G5.

b. Where power and other systems covered by Sections 8 and 10 have been designed and submitted
with design documents, those systems shall be determined in accordance with Sections 8 and 10.

c. Where power and other systems covered by Sections 8 and 10 have not been submitted with
design documents, those systems shall comply with but not exceed the requirements of those
sections.

E. New Section No. 12 Occupant Internal Loads shall be added to Table G3.1 as follows:
Occupant density and sensible and latent heat gains per occupant shall be no less than those in Table G5, utilizing
either the whole building or space-by space method.

Exception: Where the code official has approved alternate values based on the expected building use.

(6) SECTION G3.1.2.5 VENTILATION IS REPLACED WITH THE FOLLOWING:

When designing systems in accordance with Standard 62.1, Section 6.2, “Ventilation Rate Procedure,” reduced
ventilation airflow rates may be calculated for each HVAC zone in the proposed design with a zone air distribution
effectiveness (Ez) > 1.0 as defined by Standard 62.1, Table 6-2.

Where the code official has approved a minimum outdoor air intake flow in excess of the amount required by the building
code, the modified outdoor air intake shall be used.

(7) TABLE G4 REQUIRED BUILDING SCHEDULES IS ADDED TO APPENDIX G:

Schedules are from COMNET (comnet.org) Appendix C Schedules, with modifications from the “ENERGY STAR® Multifamily High Rise
Program Simulation Guidelines”, Denver infiltration modeling requirements, Hotel/Motel temperature setpoints, and minor fixes for
typos.
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G4-1 Assembly Schedules Hour Ending
Description Type Day 1am 2am 3am __ 4am 5am Bam 7am 8am 9am 10am 11am 12am 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 9pm 10pm 11pm 12pm
Occupancy Fraction wp 0.00 000 000 000 000 000 0.00 0.00 0.20 0.20 0.20 0.80 080 080 080 080 080 080 020 020 0.20 0.20 0.10 0.00
Sat 0.00 000 000 000 000 000 0.00 0.00 0.20 0.20 0.20 0.60 060 060 060 060 060 060 060 0.60 0.60 0.80 0.10 0.00
Sun 0.00 0.00 000 000 000 000 0.00 0.00 0.10 0.10 0.10 0.10 010 070 070 070 070 0.70 0.70 0.70 0.70 0.70 0.20 0.00
Lights Fraction wp 005 005 005 005 005 005 035 035 035 0.65 0.65 0.65 065 065 065 065 065 065 065 065 0.65 0.65 0.25 0.05
Sat 005 005 005 005 005 005 0.05 030 0.30 0.40 0.40 0.40 040 040 040 040 040 040 040 040 040 0.40 0.40 0.05
Sun 0.05 0.05 0.05 0.05 0.056 0.05 0.05 0.30 0.30 0.30 0.30 0.30 055 055 0.55 055 055 055 0.55 0.55 0.55 0.55 0.05 0.05
Receptacle Fraction wp 005 005 005 005 005 005 040 040 040 0.75 0.75 0.75 075 075 075 075 075 075 075 075 0.75 0.75 0.25 0.05
Sat 005 005 005 005 005 005 0.05 030 0.30 0.50 0.50 0.50 050 050 050 050 050 050 050 050 0.50 0.50 0.50 0.05
Sun 0.05 0.05 005 005 005 005 0.05 030 0.30 0.30 0.30 0.30 065 065 065 065 065 065 065 065 0.65 0.65 0.05 0.05
Infiltration Fraction WD 100 100 1.00 1.00 1.00 025 025 025 025 0.25 0.25 0.25 025 025 025 025 025 025 025 025 025 0.25 0.25 1.00
Sat 100 100 1.00 1.00 1.00 1.00 025 025 025 0.25 0.25 0.25 025 025 025 025 025 025 025 025 025 0.25 0.25 1.00
Sun 1.00 1.00 1.00 1.00 1.00 1.00 025 0.25 0.25 0.25 0.25 0.25 025 025 0.25 025 025 025 025 025 0.25 0.25 0.25 1.00
HVAC Avail Onoff WD 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
Sat 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
S 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
ClgSetPt Temperature WD 80 80 80 80 80 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 80
Sat 80 80 80 80 80 80 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 80
Sun 80 80 80 80 80 80 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 80
HtgSetPt Temperature WD 60 60 60 60 60 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60
Sat 60 60 60 60 60 60 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60
Sun 60 60 60 60 60 60 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60
\?\;eart\gzr:e Hot Fraction WD 0.00 000 000 000 000 000 0.00 0.00 0.00 0.05 0.05 0.35 005 005 005 0.05 0.05 0.00 0.0 0.00 0.00 0.00 0.00 0.00
Sat 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.65 0.30 0.00 0.00 0.00
Sun 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.65 0.30 0.00 0.00 0.00
WirHtrSetPt Temperature WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
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Hour
G4-2 Health Ending
Description Type Day fam 2am 3am 4am 5am 6am 7am _ 8am __ 9am 10am 11am 12am ipm  2pm 3pm 4pm  S5pm  6pm _7pm _ 8pm _ 9pm 10pm 11pm 12pm
Occupancy Fraction WD 040 040 040 040 040 040 040 050 0.60 0.80 0.80 0.80 0.80 0.80 0.80 080 080 060 050 0.50 0.40 0.40 0.40 0.40

Sat 040 040 040 040 040 040 040 050 0.60 0.60 0.60 0.60 0.60 0.60 0.60 060 060 050 050 040 040 0.40 0.40 0.40
Sun 040 040 040 040 040 040 040 040 0.60 0.60 0.60 0.60 0.60 0.60 0.60 060 040 040 040 040 0.40 0.40 0.40 0.40
Lights Fraction WD 050 050 050 050 050 050 050 050 0.90 0.90 0.90 0.90 0.90 0.90 0.90 090 050 050 050 050 0.50 0.50 0.50 0.50
Sat 050 050 050 050 050 050 050 050 0.80 0.80 0.80 0.80 0.80 0.80 0.80 080 080 080 050 050 0.50 0.50 0.50 0.50
Sun 050 050 050 050 050 050 050 050 0.70 0.70 0.70 0.70 0.70  0.70 0.70 070 050 050 050 050 0.50 0.50 0.50 0.50
Receptacle Fraction WD 040 040 040 040 040 040 040 0.70 0.90 0.90 0.90 0.90 0.90 0.90 0.90 090 060 060 060 0.60 0.60 0.60 0.60 0.40
Sat 040 040 040 040 040 040 040 050 0.65 0.65 0.65 0.65 0.65 0.65 0.65 065 065 065 040 040 0.40 0.40 0.40 0.40
Sun 040 040 040 040 040 040 040 040 0.60 0.60 0.60 0.60 0.60 0.60 0.60 060 040 040 040 040 040 0.40 0.40 0.40
Infiltration Fraction WD 025 025 025 025 025 025 025 025 0.25 0.25 0.25 0.25 025 025 0.25 025 025 025 025 025 025 0.25 0.25 0.25
Sat 025 025 025 025 025 025 025 025 0.25 0.25 0.25 0.25 025 025 0.25 025 025 025 025 025 025 0.25 0.25 0.25

HVAC Avail Onoff wp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sat 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
sun 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ClgSetPt Temperatre WD 75 75 75 75 75 75 75 75 75 75 75 75 7575 75 7% 75 75 75 75 715 75 75 75
sat 75 75 75 75 75 15 15 75 75 75 75 75 7575 75 75 75 75 75 15 715 75 75 75
Sun 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 7% 75 75 75 75 75 75 75 75
HtgSetPt Temperatre WD 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
Sat 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
Suen 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
\?\f;t";fe Hot Eraction wp 015 015 015 015 045 015 015 017 058 066 0.78 082 071 08 078 074 063 041 018 018 018 015 015 0.15

Sat 015 015 015 015 015 015 015 0.15 0.20 0.28 0.30 0.30 024 024 0.23 023 023 015 015 015 0.15 0.15 0.15 0.15
Sun 015 015 015 015 015 015 015 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 015 015 015 015 0.15 0.15 0.15 0.15 0.15

WirHtrSetPt Temperature WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
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Hour
G4-3 Hotel/Motel Ending
Description Type Day 1am 2am 3am 4am 5am 6am 7am 8am 9am 10am 11am 12am 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 9pm 10pm 11pm 12pm
Occupancy Fraction wD 090 090 090 090 090 0.90 0.70 040 0.40 0.20 0.20 0.20 020 0.20 0.20 030 050 050 050 0.70 0.70 0.80 0.90 0.90

Sat 090 090 090 090 090 090 070 040 040 0.20 0.20 0.20 020 0.20 0.20 030 050 050 050 070 0.70 0.80 0.90 0.90
Sun 090 090 090 090 090 090 070 040 040 0.20 0.20 0.20 020 0.20 0.20 030 050 050 050 070 0.70 0.80 0.90 0.90
Lights Fraction wp 010 010 0.10 0.10 0.10 030 045 045 045 0.45 0.30 0.30 0.30 0.30 0.30 030 030 030 060 0.80 0.9 0.80 0.60 0.30
Sat 010 010 010 010 010 030 045 045 045 0.45 0.30 0.30 0.30 0.30 0.30 030 030 030 060 0.80 0.9 0.80 0.60 0.30
Sun 010 010 010 010 0.10 030 045 045 045 0.45 0.30 0.30 0.30 0.30 0.30 030 030 030 060 0.80 0.9 0.80 0.60 0.30
Receptacle Fraction wp 0.10 010 0.10 0.10 0.10 030 045 045 045 0.45 0.30 0.30 0.30 0.30 0.30 030 030 030 060 0.80 0.9 0.80 0.60 0.30
Sat 010 010 0.10 010 010 030 045 045 045 0.45 0.30 0.30 0.30 0.30 0.30 030 030 030 060 0.80 0.9 0.80 0.60 0.30
Sun 010 010 010 010 010 030 045 045 045 0.45 0.30 0.30 0.30 0.30 0.30 030 030 030 060 0.80 0.9 0.80 0.60 0.30
Infiltration Fraction wD 025 025 025 025 025 025 025 025 0.25 0.25 0.25 0.25 025 025 0.25 025 025 025 025 025 0.25 0.25 0.25 0.25
Sat 025 025 025 025 025 025 025 025 0.25 0.25 0.25 0.25 025 025 0.25 025 025 025 025 025 0.25 0.25 0.25 0.25
Sun 025 025 025 025 025 025 025 025 025 0.25 0.25 0.25 025 0.25 0.25 025 025 025 025 025 0.25 0.25 0.25 0.25

HVAC Avail Onoff wp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
sat 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
sun 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ClgSetPt Temperatre WD 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
sat 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
S 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
HtgSetPt Temperatre WD 60 60 60 60 60 60 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 60 60
sat 60 60 60 60 60 60 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 60 60
Sun 60 60 60 60 60 60 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 60 60
Service Hot Water  Fraction WD 000 000 000 005 005 005 080 070 050 040 025 025 025 025 050 060 070 070 040 025 020 020 005 005

Sat 0.00 0.00 0.00 0.05 0.05 005 080 070 0.50 0.40 0.25 0.25 025 025 0.50 060 070 070 040 025 0.20 0.20 0.05 0.05
Sun 0.00 0.00 ©0.00 005 005 005 08 070 0.50 0.40 0.25 0.25 025 025 0.50 060 070 070 040 025 0.20 0.20 0.05 0.05

WirHtrSetPt Temperature WD 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130
Sat 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130
Sun 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130
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G4-4 Hour
Manufacturing Ending
Description Type Day 1am 2am 3am 4am 5am 6am 7am 8am  9am 10am 11am 12am ipm  2pm  3pm  4pm  5pm  6pm 7pm 8pm  9pm 10pm 11pm 12pm
Occupancy Fraction wD 0.00 000 000 000 000 0.00 010 020 0.95 0.95 0.95 0.95 050 095 095 095 095 0.30 0.10 0.10  0.10 0.10 0.05 0.00
Sat 000 000 000 000 000 0.00 010 0.10 0.30 0.30 0.30 0.30 0.10 0.10 0.10 0.10 0.10 0.05 0.00 0.00 0.00 0.00 0.00 0.00
Sun 0.00 000 000 000 000 0.00 0.05 0.05 0.05 0.05 0.05 0.05 005 005 005 0.05 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lights Fraction WD 0.05 0.05 0.05 0.05 0.05 0.10  0.10 0.30 0.85 0.85 0.85 0.85 0.75 085 085 085 0.85 0.65 0.65 0.65 0.65 0.65 0.25 0.05
Sat 005 005 005 005 005 0.05 010 0.10 0.30 0.30 0.30 0.30 015 015 015 015 0.15 0.05 0.05 005 0.05 0.05 0.05 0.05
Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Receptacle Fraction wp 005 005 005 005 005 010 010 0.30 0.90 0.90 0.90 0.90 080 090 090 0.90 0.90 0.65 0.65 065 0.65 0.65 0.25 0.05
Sat 005 005 005 005 005 0.05 010 0.10 0.30 0.30 0.30 0.30 015 0.15 0.15 015 0.15 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Sun 0.05 005 005 005 005 005 0.05 0.05 0.05 0.05 0.05 0.05 005 005 005 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Infiltration Fraction WD 1.00 1.00 1.00 100 100 100 025 025 025 0.25 0.25 0.25 025 025 025 025 025 0.25 0.25 025 0.25 0.25 1.00 1.00
Sat 100 1.00 1.00 1.00 1.00 1.00 025 025 025 0.25 0.25 0.25 025 025 025 025 025 0.25 1.00 1.00 1.00 1.00 1.00 1.00
Sun 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
HVAC Avail OnOff WD 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
Sat 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
Sun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ClgSetPt Temperature WD 80 80 80 80 80 80 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 80 80
Sat 80 80 80 80 80 80 75 75 75 75 75 75 75 75 75 75 75 75 80 80 80 80 80 80
Sun 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
HtgSetPt Temperature WD 60 60 60 60 60 60 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60 60
Sat 60 60 60 60 60 60 70 70 70 70 70 70 70 70 70 70 70 70 70 60 60 60 60 60
Sun 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Service Hot
Water Fraction WD 005 005 005 005 005 0.08 0.07 019 035 0.38 0.39 0.47 057 054 034 033 044 0.26 0.21 0.15  0.17 0.08 0.05 0.05
Sat 005 005 005 005 005 0.08 0.07 011 0.15 0.21 0.19 0.23 020 019 015 012 0.14 0.07 0.07 0.07 0.07 0.09 0.05 0.05
Sun 0.04 0.04 0.04 004 004 007 004 004 004 0.04 0.04 0.06 006 009 006 0.04 0.04 0.04 0.04 0.04 0.04 0.07 0.04 0.04
WirHtrSetPt Temperature ~ WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
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G4-5 Office Ending
Description Type Day 1am 2am 3am 4am_ 5am 6am 7am _ 8am  9am 10am 11am 12am ipm  2pm _ 3pm 4pm 5pm  6pm  7pm  8pm  9pm 10pm 11pm 12pm
Occupancy Fraction wD 000 000 000 000 000 000 010 020 095 095 0.95 095 050 095 095 095 095 030 010 010 010 010 005 005
sat 000 000 000 000 000 000 010 010 030 030 0.30 030 010 010 010 010 010 005 005 000 000 000 000 0.0
Sun 000 000 000 000 000 000 005 005 005 005 0.05 005 005 005 005 005 005 005 000 000 000 000 000 000
Lights Fraction wD 005 005 005 005 005 010 010 030 090  0.90 0.90 090 090 090 09 090 090 050 030 030 020 020 010 005
sat 005 005 005 005 005 005 010 010 030 030 0.30 030 015 015 015 015 015 005 005 005 005 005 005 005
Sun 005 005 005 005 005 005 005 005 005 005 0.05 005 005 005 005 005 005 005 005 005 005 005 005 005
Receptacle Fraction WD 040 040 040 040 040 040 040 040 090 090 0.90 090 080 090 090 090 090 050 040 040 040 040 040 040
Sat 030 030 030 030 030 030 040 040 050 050 0.50 050 035 035 035 035 035 030 030 030 030 030 030 030
Sun 030 030 030 030 030 030 030 030 030 030 0.30 030 030 030 030 030 030 030 030 030 030 030 030 030
Infiltration Fraction wp 100 100 100 100 100 100 025 025 025 025 0.25 025 025 025 025 025 025 025 025 025 025 025 100  1.00
Sat 100 100 100 100 100 100 025 025 025 025 0.25 025 025 025 025 025 025 025 100 100 100 100 1.00  1.00
Sun 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00 100 100 100 100 100 100 100 100 100 1.00 100 100  1.00
HVAC Avail Oonoff WD 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
Sat 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
Sun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ClgSetPt Temperature WD 80 80 80 80 80 78 77 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 80 80
sat 80 80 80 80 80 78 77 75 75 75 75 75 75 75 75 75 75 80 80 80 80 80 80 80
Sun 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
HtgSetPt Temperature WD 60 60 60 60 60 64 67 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60 60
Sat 60 60 60 60 60 64 67 70 70 70 70 70 70 70 70 70 70 60 60 60 60 60 60 60
Sun 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
\?\f""ce Hot ) 005 005 005 005 005 008 007 019 035 038 0.39 047 057 054 034 033 044 026 021 015 017 008 005 005
ater Fraction WD
sat 005 005 005 005 005 008 007 011 015 021 0.19 023 020 019 015 012 014 007 007 007 007 009 005 005
Sun 004 004 004 004 004 007 004 004 004 004 0.04 006 006 009 006 004 004 004 004 004 004 007 004 004
WirHtrSetPt Temperature WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
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G4-6 Parking Hour
Garage Ending
Description Type Day 1am 2am 3am __ 4am 5am Bam 7am 8am 9am 10am 11am 12am 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 9pm 10pm 11pm 12pm
Occupancy Fraction wp 000 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sat 0.00 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sun 0.00 0.00 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lights Fraction WD 0.50 0.50 0.50 0.50 0.50 0.50 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.50 0.50
Sat 050 050 050 050 050 050 1.00 1.00 1.00 1.00 1.00 1.00 100 100 1.00 1.00 1.00 050 050 050 0.50 0.50 0.50 0.50
Sun 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Receptacle Fraction wp 100 100 100 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sat 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sun 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Infiltration Fraction WD 1.00 1.00 1.00 1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sat 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sun 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
HVAC Avail OnOff WD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sat 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ClgSetPt Temperature WD n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sat n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sun n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
HtgSetPt Temperature WD n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sat n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sun n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Service Hot
Water Fraction WD n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sat n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sun n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
WirHtrSetPt Temperature ~ WD n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sat n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sun n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
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G4-7 Restaurant Ending
Description Type Day 1am 2am 3am 4am 5am 6am 7am 8am 9am 10am 11am 12am 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 9pm 10pm 11pm 12pm
Occupancy Fraction wD 0.05 000 000 000 000 005 010 040 040 0.40 0.20 0.50 080 070 040 020 0.25 0.50 0.80 0.80 0.80 0.50 0.35 0.20
Sat 005 000 000 000 000 0.00 0.05 050 0.50 0.40 0.20 0.45 050 050 035 0.30 0.30 0.30 070 0.90 0.70 0.65 0.55 0.35
Sun 0.05 000 000 000 000 0.00 0.05 050 0.50 0.20 0.20 0.30 050 050 030 020 0.25 0.35 055 065 0.70 0.35 0.20 0.20
Lights Fraction WD 0.15 015 015 0.15 0.15 0.20 0.40 0.40 0.60 0.60 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.50 0.30
Sat 020 015 015 015 015 015 030 0.30 0.60 0.60 0.80 0.80 080 080 080 0.80 0.80 0.90 090 0.90 0.90 0.90 0.50 0.30
Sun 0.20 015 015 0.15 0.15 0.15  0.30 0.30 0.50 0.50 0.70 0.70 0.70 0.70  0.70 0.70 0.60 0.60 0.60 0.60 0.60 0.60 0.50 0.30
Receptacle Fraction WD 0.03 0.02 0.03 0.02 0.05 012 013 0.15 0.18 0.21 0.26 0.29 0.27 025 023 023 0.26 0.26 0.24 0.22 0.20 0.18 0.09 0.03
Sat 003 002 003 002 005 012 013 015 0.18 0.21 0.26 0.29 027 025 023 023 026 0.26 024 022 0.20 0.18 0.09 0.03
Sun 0.03 0.02 0.03 0.02 0.05 012 013 0.15 0.18 0.21 0.26 0.29 0.27 025 023 023 0.26 0.26 0.24 0.22 0.20 0.18 0.09 0.03
Infiltration Fraction wp 025 100 100 100 100 025 025 025 0.25 0.25 0.25 0.25 025 025 025 025 025 0.25 025 025 025 0.25 0.25 0.25
Sat 025 100 100 100 100 025 025 025 0.25 0.25 0.25 0.25 025 025 025 025 025 0.25 025 025 025 0.25 0.25 0.25
Sun 0.25 1.00 1.00 1.00 1.00 025 025 025 0.25 0.25 0.25 0.25 0.25 025 025 025 0.25 0.25 025 025 0.25 0.25 0.25 0.25
HVAC Avail OnOff WD 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sat 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sun 1 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ClgSetPt Temperature WD 86 86 86 86 86 80 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Sat 86 86 86 86 86 80 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Sun 86 86 86 86 86 80 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
HtgSetPt Temperature WD 60 60 60 60 60 65 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
Sat 60 60 60 60 60 65 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
Sun 60 60 60 60 60 65 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
Service Hot
Water Fraction WD 020 015 015 0.00 0.00 0.00 0.00 0.60 0.55 0.45 0.40 0.45 040 035 030 030 0.30 0.40 055 060 0.50 0.55 0.45 0.25
Sat 020 015 015 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.45 0.50 050 045 040 040 035 0.40 055 055 0.50 0.55 0.40 0.30
Sun 025 020 020 000 000 000 000 000 0.00 0.00 0.50 0.50 040 040 030 030 0.30 0.40 050 050 0.40 0.50 0.40 0.20
WirHtrSetPt Temperature WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
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G4-8 Retail Ending
Description Type Day 1am 2am 3am 4am 5am 6am 7am 8am  9am 10am 11am 12am 1pm  2pm  3pm  4pm 5pm 6pm  7pm  8pm  9pm 10pm 11pm 12pm
Occupancy Fraction wD 000 000 000 000 0.00 0.00 0.00 0.00 0.10 0.20 0.50 0.50 070 070 0.70 0.70 0.80 070 050 0.50 0.30 0.30 0.00 0.00
Sat 000 000 000 000 0.00 0.00 0.00 0.00 0.10 0.20 0.50 0.60 080 080 0.80 0.80 0.80 080 060 020 0.20 0.20 0.10 0.00
Sun 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.20 020 040 040 040 0.40 040 020 0.10 0.00 0.00 0.00 0.00
Lights Fraction WD 0.05 0.05 0.05 0.05 0.05 0.05 0.056 0.05 0.20 0.40 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.50 0.50 0.50 0.20 0.05
Sat 005 005 005 005 005 0.05 005 0.05 0.10 0.30 0.60 0.90 090 090 0.90 0.9 0.90 090 090 050 0.30 0.30 0.10 0.05
Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.10 0.40 0.40 0.60 0.60  0.60 0.60 0.60 0.40 0.20 0.05 0.05 0.05 0.05
Receptacle Fraction wp 020 020 020 020 020 020 020 020 040 0.60 0.90 0.90 090 090 0.90 0.9 0.90 090 090 0.90 0.70 0.70 0.20 0.20
Sat 015 015 015 015 015 015 015 0.15 0.30 0.50 0.80 0.90 090 090 0.90 0.9 0.90 090 090 0.70 0.50 0.50 0.30 0.15
Sun 015 015 015 015 015 015 015 015 0.15 0.15 0.30 0.60 060 080 0.80 0.80 0.80 080 060 040 0.15 0.15 0.15 0.15
Infiltration Fraction WD 1.00 1.00 100 100 100 100 100 025 025 0.25 0.25 0.25 025 025 025 025 0.25 025 025 025 025 0.25 1.00 1.00
Sat 1.00 1.00 1.00 1.00 1.00 100 100 025 025 0.25 0.25 0.25 025 025 025 025 0.25 025 025 025 025 0.25 0.25 1.00
Sun 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.25 0.25 0.25 025 0.25 025 0.25 0.25 025 0.25 0.25 1.00 1.00 1.00 1.00
HVAC Avail OnOff WD 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
Sat 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
Sun 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0
ClgSetPt Temperature WD 85 85 85 85 85 85 85 80 75 75 75 75 75 75 75 75 75 75 75 75 75 75 85 85
Sat 85 85 85 85 85 85 85 80 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 85
Sun 85 85 85 85 85 85 85 85 85 80 75 75 75 75 75 75 75 75 75 75 85 85 85 85
HtgSetPt Temperature WD 60 60 60 60 60 60 60 65 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60 60
Sat 60 60 60 60 60 60 60 65 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60
Sun 60 60 60 60 60 60 60 60 60 65 70 70 70 70 70 70 70 70 70 70 60 60 60 60
Service Hot
Water Fraction WD 004 005 005 004 004 0.04 004 015 0.23 0.32 0.41 0.57 062 061 050 045 0.46 047 042 034 033 0.23 0.13 0.08
Sat 011 010 0.08 006 0.06 0.06 0.07 020 0.24 0.27 0.42 0.54 059 060 049 048 0.47 046 044 036 0.29 0.22 0.16 0.13
Sun 0.07 0.07 007 006 006 006 007 010 0.12 0.14 0.29 0.31 036 036 034 035 0.37 034 025 027 0.21 0.16 0.10 0.06
WirHtrSetPt Temperature WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
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G4-9 School Ending
Description Type Day 1am 2am 3am 4am 5am 6am 7am 8am 9am 10am 11am 12am 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 9pm 10pm 11pm 12pm
Occupancy Fraction WD 000 000 000 000 000 000 000 000 095 095 0.95 095 095 095 09 095 015 015 015 015 015 000 000 0.0
Ssat 000 000 000 000 000 000 000 000 000 0.00 0.00 000 000 000 000 000 000 000 000 000 000 000 000 0.00
Sun  0.00 000 000 000 000 000 000 000 000 0.00 0.00 000 000 000 000 000 000 000 000 000 000 000 000 0.00
Lights Fraction wpD 018 018 018 018 018 018 018 090 090 0.0 0.90 090 090 09 09 09 090 090 090 09 09 018 018  0.18
sat 018 018 018 0.18 018 018 018 018 018  0.18 0.18 018 018 018 018 018 018 018 0.18 018 018 018 018  0.18
Sun 018 018 018 0.18 018 018 018 018 018 0.18 0.18 018 0.18 018 018 018 018 018 0.18 0.18 018 018 018  0.18
Receptacle Fraction WD 035 035 035 035 035 035 035 035 095 095 0.95 095 095 095 09 095 095 035 035 035 035 035 035 035
Sat 035 035 035 035 035 035 035 035 035 035 0.35 035 035 035 035 035 035 035 035 035 035 035 035 035
Sun 035 035 035 035 035 035 035 035 035 035 0.35 035 035 035 035 035 035 035 035 035 035 035 035 035
Infiltration Fraction wpD 100 100 100 100 100 1.00 100 025 025 025 0.25 025 025 025 025 025 025 025 025 025 025 100 100  1.00
sat 100 100 100 100 100 100 1.00 100 100 1.00 1.00 100 100 100 100 100 100 100 100 100 100 100 100  1.00
Sun 100 100 100 100 100 1.00 1.00 100 100 1.00 1.00 100 100 100 100 1.00 100 100 100 100 100 100 1.00  1.00
HVAC Avail Oonoff WD 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0
Sat 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ClgSetPt Temperature WD 80 80 80 80 80 80 80 75 75 75 75 75 75 75 75 75 75 75 75 75 75 80 80 80
sat 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
Sun 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
HtgSetPt Temperature WD 60 60 60 60 60 60 60 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60 60 60
Sat 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Sun 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
\?\f""ce Hot ) 005 005 005 005 005 005 005 010 034 060 0.63 072 079 083 061 065 010 010 019 025 022 022 012 009
ater Fraction WD
sat 003 003 003 003 003 003 003 003 003 005 0.05 005 005 003 003 003 003 003 003 003 003 003 003 003
Sun 003 003 003 003 003 003 003 003 005 005 0.05 005 005 005 003 003 003 003 003 003 003 003 003 003
WirHtrSetPt Temperature WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
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G4-10 Hour
Warehouses Ending
Description Type Day 1am 2am 3am 4am 5am 6am 7am 8am 9am  10am 11am 12am  1pm  2pm  3pm  4pm 5pm 6pm 7pm  8pm  9pm  10pm  11pm  12pm
Occupancy Fraction wD 0.00 000 000 000 000 0.00 0.00 015 0.70 0.90 0.90 0.90 050 085 085 085 020 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sat 000 000 000 000 000 0.00 0.0 0.00 0.20 0.20 0.20 0.20 0.10 0.10 0.10 0.10 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
Sun 0.00 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
Lights Fraction wp 0.10 010 0.10 0.10 0.10 0.10 010 0.60 0.75 0.85 0.85 0.85 085 085 085 085 0.75 060 0.10 0.10 0.10 0.10 0.10 0.10
Sat 0.10 0.10 0.10 010 010 0.10 010 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Sun 010 010 010 010 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Receptacle Fraction wbp 025 025 025 025 025 025 025 025 1.00 1.00 1.00 1.00 025 1.00 1.00 1.00 1.00 025 025 025 025 0.25 0.25 0.25
Sat 000 000 000 000 000 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
Sun 0.00 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
Infiltration Fraction WD 1.00 1.00 1.00 1.00 1.00 1.00 100 125 125 0.50 0.50 0.50 050 050 050 0.50 1.25 125 1.00 1.00 1.00 1.00 1.00 1.00
Sat 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Sun 1.00 1.00 1.00 100 100 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00

HVAC Avail OnOff WD 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
Sat 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ClgSetPt Temperature WD 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
Sat 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
Sun 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
HtgSetPt Temperature WD 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Sat 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Sun 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Service Hot Water Fraction wp 0.02 002 002 002 005 007 007 010 0.30 0.36 0.36 0.46 057 043 0.38 040 0.30 0.18 0.03 0.03 0.03 0.03 0.03 0.03

Sat 002 002 002 002 002 0.02 0.02 0.02 0.06 0.12 0.12 0.17 0.04 004 002 0.02 0.02 0.02 002 002 0.02 0.02 0.02 0.02
Sun 0.02 0.02 0.02 002 002 002 002 002 0.02 0.02 0.02 0.02 0.04 004 002 0.02 0.02 0.02 002 002 0.02 0.02 0.02 0.02
WirHtrSetPt Temperature WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
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G4-11 Hour
Laboratory Ending
Description Type Day fam 2am 3am 4am 5am 6am 7am 8am  9am 10am 11am 12am ipm  2pm  3pm 4pm 5pm 6pm  7pm  8pm  9pm 10pm 11pm 12pm
Occupancy Fraction wD 005 005 005 005 0.05 0.05 0.05 0.10 0.20 0.90 0.90 0.45 045 090 0.90 0.90 090 090 030 0.10 0.10 0.10 0.05 0.05
Sat 005 005 005 005 005 005 0.05 010 0.10 0.30 0.30 0.30 030 0.10 0.10 0.10 0.10 010 0.05 0.05 0.05 0.05 0.05 0.05
Sun 0.05 0.05 005 005 005 005 0.05 010 0.10 0.30 0.30 0.30 030 0.10 0.10 0.10 0.10 010 0.05 0.05 0.05 0.05 0.05 0.05
Lights Fraction WD 0.20 0.20 0.20 0.20 0.20 0.20 0.30 0.50 0.90 0.90 0.90 0.90 0.80 0.90 0.90 0.90 0.90 0.90 0.50 0.50 0.30 0.30 0.20 0.20
Sat 0.10 0.10 0.10 0.10 010 0.10 010 0.10 0.40 0.40 0.40 0.40 020 020 0.20 0.20 020 010 010 0.10 0.10 0.10 0.10 0.10
Sun 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.40 0.40 0.40 0.40 0.20 0.20 0.20 0.20 0.20 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Receptacle Fraction wp 020 020 020 020 020 020 030 040 050 0.70 0.80 0.50 060 070 0.90 0.80 050 040 030 020 0.20 0.20 0.20 0.20
Sat 0.00 000 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sun 0.00 0.00 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Infiltration Fraction wbD 025 025 025 025 025 025 025 025 025 0.25 0.25 0.25 025 025 025 0.25 025 025 025 025 025 0.25 0.25 0.25
Sat 025 025 025 025 025 025 025 025 025 0.25 0.25 0.25 025 025 025 0.25 025 025 025 025 025 0.25 0.25 0.25
Sun 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
HVAC Avail OnOff WD 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sat 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sun 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ClgSetPt Temperature WD 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Sat 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Sun 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
HtgSetPt Temperature WD 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
Sat 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
Sun 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70
\?\/eartve"r:e Hot Fraction WD n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sat n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sun n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
WirHtrSetPt Temperature WD n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sat n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Sun n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
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G4-12 Hour
Residential Ending
Description Type Day fam 2am 3am 4am 5am 6am 7am 8am  9am 10am 11am 12am ipm  2pm 3pm 4pm  5pm  6pm  7pm  8pm  9pm 10pm 11pm 12pm
Occupancy Fraction WD 1.00 1.00 1.00 1.00 100 1.00 100 090 0.40 0.25 0.25 0.25 025 025 025 025 030 050 090 090 0.90 1.00 1.00 1.00
Sat 1.00 1.00 1.00 1.00 100 100 100 090 0.40 0.25 0.25 0.25 025 025 025 025 030 050 090 090 090 1.00 1.00 1.00
Sun 1.00 1.00 100 100 100 100 1.00 0.90 040 0.25 0.25 0.25 025 025 025 025 030 050 090 090 090 1.00 1.00 1.00
Lights Fraction wD 002 002 002 002 002 002 008 014 014 0.1 0.11 011 008 008 008 008 008 011 022 022 022 022 019 002
Sat 002 002 002 002 002 002 008 014 0.14 0.11 0.11 0.11 0.08 0.08 008 008 008 011 022 022 022 0.22 0.19 0.02
Sun 0.02 0.02 0.02 0.02 0.02 0.02 0.08 0.14 0.14 0.11 0.11 0.11 0.08 0.08 0.08 0.08 0.08 0.11 0.22 0.22 0.22 0.22 0.19 0.02
Receptacle Fraction wp 005 005 005 005 0.05 0.05 0.05 0.05 050 0.50 0.50 0.50 0.30 0.50 050 050 050 050 035 005 0.05 0.05 0.05 0.05
Sat 005 005 005 005 005 005 0.05 0.05 0.50 0.50 0.50 0.50 0.30 050 050 050 050 050 035 005 0.05 0.05 0.05 0.05
Sun 0.05 0.05 005 005 005 005 0.05 0.05 0.50 0.50 0.50 0.50 0.30 0.50 050 050 050 050 035 005 0.05 0.05 0.05 0.05
Infiltration Fraction wbD 025 025 025 025 025 025 025 025 025 0.25 0.25 0.25 025 025 025 025 025 025 025 025 025 0.25 0.25 0.25
Sat 025 025 025 025 025 025 025 025 025 0.25 0.25 0.25 025 025 025 025 025 025 025 025 025 0.25 0.25 0.25
Sun 025 025 025 0.25 025 025 025 0.25 0.25 0.25 0.25 0.25 025 0.25 0.25 0.25 025 025 025 0.25 0.25 0.25 0.25 0.25
HVAC Avail OnOff WD 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sat 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sun 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ClgSetPt Temperature WD 70 70 70 70 70 70 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 70
Sat 70 70 70 70 70 70 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 70
Sun 70 70 70 70 70 70 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 70
HtgSetPt Temperature WD 70 70 70 70 70 70 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 70
Sat 70 70 70 70 70 70 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 70
Sun 70 70 70 70 70 70 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 70
Service Hot Water  Fraction wp 005 005 005 005 005 005 030 050 040 0.30 0.30 035 040 035 035 030 030 050 050 040 035 045 030 005
Sat 005 005 005 005 005 005 030 050 040 0.30 0.30 0.35 040 035 035 030 030 050 050 040 035 0.45 0.30 0.05
Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.30 0.50 0.40 0.30 0.30 0.35 040 035 0.35 0.30 0.30 0.50 0.50 0.40 0.35 0.45 0.30 0.05
WirHtrSetPt Temperature WD 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130
Sat 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130
Sun 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130
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G4-13 Data Hour
Center Ending
Description Type Day 1fam 2am 3am 4am 5am 6am 7am 8am  9am 10am 11am 12am ipm  2pm  3pm  4pm  5pm 6pm 7pm  8pm  9pm 10pm 11pm 12pm
Occupancy Fraction WD 000 000 000 000 005 010 025 0.65 0.65 0.65 0.65 0.60 060 065 065 065 065 040 025 0.10 0.05 0.05 0.05 0.00
Sat 0.00 0.00 0.00 0.00 0.00 0.00 005 015 0.15 0.15 0.15 0.15 015 015 015 0.15 0.15 0.05 0.05 0.05 0.00 0.00 0.00 0.00
Sun 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.056 0.05 0.05 0.05 0.05 0.00 0.00 0.00 0.00
Lights Fraction WD 0.05 0.05 0.05 0.05 010 020 040 0.70 0.80 0.85 0.85 0.85 085 085 085 085 0.85 0.80 035 0.10 0.10 0.10 0.10 0.10
Sat 005 0.05 005 005 005 010 015 025 0.25 0.25 0.25 0.25 025 025 020 020 0.20 0.15 0.10 0.10 0.10 0.10 0.10 0.10
Sun 0.05 0.05 0.05 0.05 0.05 010 0.10 0.15 0.15 0.15 0.15 0.15 015 015 0.15 0.15 0.15 0.10 0.10 0.10 0.05 0.05 0.05 0.05
Receptacle Fraction JanMaySep 025 025 025 025 025 025 025 025 025 0.25 0.25 0.25 025 025 025 025 025 025 025 025 025 0.25 0.25 0.25

FebJunOct 050 050 050 050 050 050 050 0.50 0.50 0.50 0.50 0.50 050 050 050 050 050 050 050 050 0.50 0.50 0.50 0.50
MarJulNov 075 075 075 075 075 075 075 075 0.75 0.75 0.75 0.75 075 075 075 075 075 075 075 075 0.75 0.75 0.75 0.75
AprAugDec  1.00 100 100 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Infiltration Fraction WD 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025
Sat 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025
Sun 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025 025
HVAC Avail Onoff WD 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sat 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Sun 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ClgSetPt Temperature WD 80 8 8 8 8 8 8 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
Sat 80 8 8 8 8 8 8 8 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
Sun 80 8 80 8 8 8 8 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
HtgSetPt Temperature WD 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Sat 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Sun 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
\?\f;t";fe Hot Eraction WD 000 000 000 000 010 010 050 050 050 050 0.70 090 090 050 050 070 050 050 050 010 010 010 010  0.00
Sat 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000  0.00
Sun 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00
WirHtrSetPt ~ Temperature WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
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G4-14 Hour
Gymnasium Ending
Description Type Day 1am 2am 3am 4am 5am 6am 7am 8am  9am 10am 11am 12am 1pm  2pm  3pm  4pm  5pm 6pm 7pm  8pm  9pm 10pm 11pm 12pm
Occupancy Fraction wD 000 000 000 000 0.00 0.00 0.00 0.00 0.35 0.35 0.35 0.35 035 035 035 035 035 035 035 035 035 0.00 0.00 0.00
Sat 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sun 0.00 0.00 0.00 0.0 000 000 000 000 0.00 0.00 0.00 0.00 000 000 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lights Fraction WD 0.18 0.18 0.18 0.18 0.18 0.18 0.18  0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.18 0.18 0.18
Sat 018 018 018 018 018 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
Sun 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
Receptacle Fraction wp 035 035 035 035 035 035 035 035 09 0.95 0.95 0.95 095 095 095 095 095 0.35 035 035 035 0.35 0.35 0.35
Sat 035 035 035 035 035 035 035 035 0.35 0.35 0.35 0.35 035 035 035 035 035 0.35 035 035 035 0.35 0.35 0.35
Sun 035 035 035 035 035 035 035 035 035 0.35 0.35 0.35 035 035 035 035 035 035 035 035 035 0.35 0.35 0.35
Infiltration Fraction WD 1.00 1.00 100 100 100 100 100 025 025 0.25 0.25 0.25 025 025 025 025 025 025 025 025 025 1.00 1.00 1.00
Sat 1.00 1.00 1.00 1.00 100 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Sun 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
HVAC Avail OnOff WD 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0
Sat 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ClgSetPt Temperature WD 85 85 85 85 85 85 85 75 75 75 75 75 75 75 75 75 75 75 75 75 75 85 85 85
Sat 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85
Sun 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85 85
HtgSetPt Temperature WD 60 60 60 60 60 60 60 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60 60 60
Sat 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Sun 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Service Hot
Water Fraction WD 000 000 000 000 0.00 0.00 0.00 0.00 0.35 0.35 0.35 0.35 035 035 035 035 035 035 035 035 035 0.00 0.00 0.00
Sat 000 000 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sun 0.00 0.00 0.00 000 000 000 000 000 0.00 0.00 0.00 0.00 000 000 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
WirHtrSetPt Temperature WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
FOR |NF0RMA-"0N & www.denvergov.org/DS May 1, 2023

M|

CITY SERVICES

Community Planning and Development
201 W. Colfax Ave., Dept. 205, Denver, CO 80202
Phone: 720-865-2700


http://www.denvergov.org/DS

” DENVER

THE MILE HIGH CITY

DEVELOPMENT SERVICES

MODELING RULES AND

PROCEDURES

Page 19
Hour
G4-15 All Other Ending
Description Type Day 1am 2am 3am 4am 5am 6am 7am 8am 9am 10am 11am 12am 1pm 2pm 3pm 4pm 5pm 6pm 7pm 8pm 9pm 10pm 11pm 12pm
Occupancy Fraction wD 0.00 000 000 000 000 0.00 010 020 0.95 0.95 0.95 0.95 050 095 095 0.95 095 030 0.10 0.10 0.10 0.10 0.05 0.05
Sat 0.00 000 000 000 000 0.00 010 0.10 0.30 0.30 0.30 0.30 0.10 0.10 0.10 0.10 0.10 005 005 0.00 0.00 0.00 0.00 0.00
Sun 0.00 000 000 000 000 0.00 0.05 0.05 0.05 0.05 0.05 0.05 0.05 005 0.05 0.05 005 005 000 000 0.00 0.00 0.00 0.00
Lights Fraction WD 0.05 0.056 0.05 0.05 0.05 0.10  0.10 0.30 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.50 0.30 0.30 0.20 0.20 0.10 0.05
Sat 005 005 005 005 005 0.05 010 0.10 0.30 0.30 0.30 0.30 0.15 0.15 0.15 0.15 015 005 005 005 005 0.05 0.05 0.05
Sun 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Receptacle Fraction wb 040 040 040 040 040 040 040 040 0.90 0.90 0.90 0.90 0.80 0.90 0.90 0.90 090 050 040 040 0.40 0.40 0.40 0.40
Sat 030 030 030 030 030 030 040 040 0.50 0.50 0.50 0.50 035 035 035 0.35 035 030 030 030 0.30 0.30 0.30 0.30
Sun 030 030 030 030 030 030 030 030 0.30 0.30 0.30 0.30 030 030 0.30 0.30 030 030 030 030 0.30 0.30 0.30 0.30
Infiltration Fraction WD 1.00 1.00 1.00 100 100 100 025 025 025 0.25 0.25 0.25 025 025 025 0.25 025 025 025 025 025 0.25 1.00 1.00
Sat 100 1.00 1.00 1.00 1.00 1.00 025 025 025 0.25 0.25 0.25 025 025 025 0.25 025 025 100 100 1.00 1.00 1.00 1.00
Sun 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
HVAC Avail OnOff WD 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0
Sat 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
Sun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ClgSetPt Temperature WD 80 80 80 80 80 78 77 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 80 80
Sat 80 80 80 80 80 78 77 75 75 75 75 75 75 75 75 75 75 80 80 80 80 80 80 80
Sun 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80
HtgSetPt Temperature WD 60 60 60 60 60 64 67 70 70 70 70 70 70 70 70 70 70 70 70 70 70 70 60 60
Sat 60 60 60 60 60 64 67 70 70 70 70 70 70 70 70 70 70 60 60 60 60 60 60 60
Sun 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60
Service Hot
Water Fraction WD 005 005 005 005 005 0.08 0.07 019 035 0.38 0.39 0.47 057 054 034 0.33 044 026 021 015 0.17 0.08 0.05 0.05
Sat 005 005 005 005 005 0.08 0.07 011 0.15 0.21 0.19 0.23 020 0.19 0.15 0.12 0.14 007 007 007 0.07 0.09 0.05 0.05
Sun 0.04 0.04 0.04 004 004 007 004 004 004 0.04 0.04 0.06 0.06 0.09 0.06 0.04 004 004 004 004 004 0.07 0.04 0.04
WirHtrSetPt Temperature ~ WD 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sat 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
Sun 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135 135
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(8) TABLE G5-1 LOADS BY WHOLE BUILDING CATEGORIES IS ADDED TO APPENDIX G:
The factors for loads are excerpted from COMNET (comnet.org) Appendix B Modeling Data.
Building Area Category Equipment Occupant Sensible Heat Latent Heat Schedule from
Power Density Gain Gain Appendix G4
Density
(W/ft2) (ft2/person) | (Btu/h-person) | (Btu/h-person)
BA Automotive Facility 0.50 143 375 625 G4-4 Manufacturing
BA Convention Center 0.75 20 250 200 G4-1 Assembly
BA Courthouse 1.67 14 250 200 G4-5 Office
BA Dining: Bar Lounge/Leisure 1.32 10 275 275 G4-7 Restaurant
BA Dining: Cafeteria/Fast Food 1.37 10 275 275 G4-7 Restaurant
BA Dining: Family 1.26 14 275 275 G4-7 Restaurant
BA Dormitory 1.96 100 250 200 G4-12 Residential
BA Exercise Center 0.67 100 710 1090 G4-1 Assembly
BA Fire Station 1.54 33 250 200 G4-2 Public
BA Gymnasium 0.67 33 710 1090 G4-14 Gymnasium
BA Healthcare Clinic 1.22 200 250 200 G4-2 Public
BA Hospital 1.25 200 250 200 G4-2 Public
BA Hotel 1.56 250 250 200 G4-3 Hotel Motel
BA Library 0.94 100 250 200 G4-8 Retalil
BA Manufacturing Facility 0.34 143 580 870 G4-4 Manufacturing
BA Motel 1.56 250 250 200 G4-3 Hotel Motel
BA Motion Picture Theater 0.74 7 225 105 G4-1 Assembly
BA Multifamily 1.42 380 250 200 G4-12 Residential
BA Museum 0.74 25 250 200 G4-8 Retail
BA Office 1.67 200 250 200 G4-5 Office
BA Parking Garage n.a. 0 250 200 G4-6 Parking Garage
BA Penitentiary 1.49 40 250 200 G4-3 Hotel Motel
BA Performing Arts Theater 0.74 14 225 105 G4-1 Assembly
BA Police Station 1.54 33 250 200 G4-2 Public
BA Post Office 0.91 33 250 200 G4-5 Office
BA Religious Building 0.30 8 245 155 G4-1 Assembly
BA Retail 0.70 67 250 200 G4-8 Retail
BA School/University 0.69 40 250 200 G4-9 Schools
BA Sports Arena 0.75 0 245 105 G4-1 Assembly
BA Town Hall 0.75 200 250 200 G4-2 Public
BA Transportation 0.52 10 225 105 G4-2 Public
BA Warehouse 0.30 0 275 475 G4-10 Warehouse
BA Workshop 0.43 143 635 965 G4-4 Manufacturing
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(9) TABLE G5-2 LOADS BY SPACE-BY-SPACE CATEGORIES IS ADDED TO APPENDIX G:
The factors for loads are from excerpted COMNET (comnet.org) Appendix B Modeling Data. “UWBD” stands for Use Whole Building Data.

Space-by-Space Area Category Equipment Occupant Sensible Heat Latent Heat Schedule from
Power Density Gain Gain Appendix G4
Density
(W/ft2) (ft2/person) (Btu/h- (Btu/h-
person) person)
CS Audience Seating Area, 0.75 14 225 105 Use parent schedule
Auditorium
CS Audience Seating Area, 0.75 20 250 200 G4-1 Assembly
Convention Center
CS Audience Seating Area, Exercise 0.67 100 710 1090 Use parent schedule
Center
CS Audience Seating Area, 0.67 33 710 1090 Use parent schedule
Gymnasium
CS Audience Seating Area, Motion 0.74 7 225 105 G4-1 Assembly
Picture Theater
CS Audience Seating Area, 0.75 40 250 200 G4-1 Assembly
Penitentiary
CS Audience Seating Area, 0.74 14 225 105 G4-1 Assembly
Performing Arts Theater
CS Audience Seating Area, 0.73 8 245 155 G4-1 Assembly
Religious Building
CS Audience Seating Area, Sports 0.74 0 245 105 G4-1 Assembly
Arena
CS Audience Seating Area, 0.75 10 225 105 G4-2 Public
Transportation Facility
CS Audience Seating Area, Other 0.75 UWBD UWBD UWBD Use parent schedule
CS Atrium, Less than or equal to 40 n.a. UWBD UWBD UWBD Use parent schedule
ft
CS Atrium, More than 40 ft n.a. UWBD UWBD UWBD Use parent schedule
CS Banking Activity Area, 1.72 200 250 200 G4-5 Office
CS Classroom/Lecture/Training, 0.59 40 250 200 Use parent schedule
Penitentiary
CS Classroom/Lecture/Training, K- 0.59 40 250 200 Use parent schedule
12, laboratory and shops
CS Classroom/Lecture/Training, 0.59 UWBD UWBD UWBD Use parent schedule
Other
CS 0.73 UWBD UWBD UWBD Use parent schedule
Conference/Meeting/Multipurpose
CS Confinement Cells 1.49 40 250 200 G4-3 Hotel Motel
CS Copy/Print Room UWBD UWBD UWBD UWBD Use parent schedule
CS Corridor, Assisted Living 1.40 UWBD UWBD UWBD Use parent schedule
CS Corridor, Hospital 1.25 UWBD UWBD UWBD G4-2 Public
CS Corridor, Manufacturing 0.34 143 580 870 G4-4 Manufacturing
CS Corridor, Other UWBD UWBD UWBD UWBD Use parent schedule
CS Courtroom 1.49 14 250 200 G4-5 Office
CS Computer Room n.a. n. a. n. a. n. a. G4-13 Data Center
CS Dining Area, Penitentiary 1.26 10 275 275 G4-7 Restaurant
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Space-by-Space Area Category Equipment Occupant Sensible Heat Latent Heat Schedule from
Power Density Gain Gain Appendix G4
Density
(W/ft2) (ft2/person) (Btu/h- (Btu/h-
person) person)
CS Dining Area, Assisted Living 1.32 10 275 275 G4-7 Restaurant
CS Dining Area, Bar 1.26 10 275 275 G4-7 Restaurant
Lounge/Leisure
CS Dining Area, Cafeteria or Fast 1.37 10 275 275 G4-7 Restaurant
Food
CS Dining Area, Family Dining 1.32 14 275 275 G4-7 Restaurant
CS Dining Area, Other 1.32 14 275 275 G4-7 Restaurant
CS Electrical/Mechanical UWBD n. a. n. a. n. a. Use parent schedule
CS Emergency Vehicle Garage 0.58 UWBD UWBD UWBD G4-2 Public
CS Food Preparation 1.32 UWBD UWBD UWBD G4-7 Restaurant
CS Guest Room 1.56 250 250 200 G4-3 Hotel Motel
CS Judges Chambers 1.49 200 250 200 G4-5 Office
CS Laboratory, Classrooms 3.34 UWBD UWBD UWBD G4-9 Schools
CS Laboratory, Other 3.34 n. a. n. a. n. a. G4-11 Laboratory
CS Laundry/Washing Area 0.52 n. a. n. a. n. a. Use parent schedule
CS Loading Dock, Interior n.a. 0 275 475 G4-10 Warehouse
CS Lobby, Assisted Living 1.40 250 250 200 G4-12 Residential
CS Lobby, Elevator UWBD UWBD UWBD UWBD Use parent schedule
CS Lobby, Hotel 1.56 250 250 200 G4-3 Hotel Motel
CS Lobby, Motion Picture Theater 0.74 7 225 105 G4-1 Assembly
CS Lobby, Performing Arts Theater 0.74 14 225 105 G4-1 Assembly
CS Lobby, Other UWBD UWBD UWBD UWBD Use parent schedule
CS Locker Room n.a. n. a. n. a. n. a. Use parent schedule
CS Lounge/Break, Healthcare 1.25 UWBD UWBD UWBD G4-2 Public
CS Lounge/Break, Other UWBD UWBD UWBD UWBD Use parent schedule
CS Office, Enclosed 1.67 200 250 200 G4-5 Office
CS Office, Open Plan 1.67 200 250 200 G4-5 Office
CS Parking Area, Interior n.a. 0 250 200 G4-6 Parking Garage
CS Pharmacy Area 0.55 67 250 200 G4-2 Public
CS Restrooms, Assisted Living 1.40 250 250 200 G4-12 Residential
CS Restrooms, Other UWBD UWBD UWBD UWBD Use parent schedule
CS Sales Area 0.55 67 250 200 G4-8 Retail
CS Seating Area General UWBD UWBD UWBD UWBD Use parent schedule
CS Stairway UWBD UWBD UWBD UWBD Use parent schedule
CS Storage, Hospital 1.25 200 250 200 G4-2 Public
CS Storage, >= 50 ft2 0.31 0 275 475 Use parent schedule
CS Storage, < 50 ft? 0.31 0 275 475 Use parent schedule
CS Vehicular Maintenance 0.50 143 375 625 G4-4 Manufacturing
CS Workshop 0.43 143 635 965 G4-4 Manufacturing
SS Assisted Living, Chapel 1.40 250 250 200 G4-12 Residential
SS Assisted Living, Recreation 1.40 250 250 200 G4-12 Residential
Room
SS Convention Center, Exhibit 0.75 20 250 200 G4-1 Assembly
Space
SS Dormitory, Living Quarters 1.96 250 250 200 G4-12 Residential
SS Fire Station, Sleeping Quarters 1.54 33 250 200 G4-12 Residential
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Space-by-Space Area Category Equipment Occupant Sensible Heat Latent Heat Schedule from
Power Density Gain Gain Appendix G4
Density
(W/ft2) (ft2/person) (Btu/h- (Btu/h-
person) person)
SS Gymnasium/Fitness Center, 0.67 100 710 1090 G4-1 Assembly
Exercise Area
SS Gymnasium/Fitness Center, 0.67 100 710 1090 G4-1 Assembly
Playing Area
SS Healthcare, Emergency Room 1.25 200 250 200 G4-2 Public
SS Healthcare, Exam/Treatment 1.25 200 250 200 G4-2 Public
SS Healthcare, Supply Room 1.25 200 250 200 G4-2 Public
SS Healthcare, Nursery 1.25 200 250 200 G4-2 Public
SS Healthcare, Nurses’ Station 1.25 200 250 200 G4-2 Public
SS Healthcare, Operating Room 1.25 200 250 200 G4-2 Public
SS Healthcare, Patient Room 1.25 200 250 200 G4-2 Public
SS Healthcare, Physical Therapy 1.25 200 250 200 G4-2 Public
SS Healthcare, Recovery Room 1.25 200 250 200 G4-2 Public
SS Library, Reading Area 0.94 100 250 200 G4-8 Retail
SS Library, Stacks 0.94 100 250 200 G4-8 Retail
SS Manufacturing Facility, Detailed 0.34 143 580 870 G4-4 Manufacturing
Manufacturing
SS Manufacturing Facility, 0.34 143 580 870 G4-4 Manufacturing
Equipment Room
SS Manufacturing Facility, Extra 0.34 143 580 870 G4-4 Manufacturing
High Bay (>50 ft Floor to Ceiling
Height)
SS Manufacturing Facility, High Bay 0.34 143 580 870 G4-4 Manufacturing
(25-50 ft Floor to Ceiling Height)
SS Manufacturing Facility, Low Bay 0.34 143 580 870 G4-4 Manufacturing
(<25 ft Floor to Ceiling Height)
SS Museum, General Exhibition 0.74 25 250 200 G4-8 Retail
SS Museum, Restoration 0.43 25 250 200 G4-8 Retail
SS Post Office, Sorting Area 1.67 33 250 200 G4-5 Office
SS Religious Building, Fellowship 0.30 8 245 155 G4-1 Assembly
Hall
SS Religious Building, 0.30 8 245 155 G4-1 Assembly
Worship/Pulpit/Choir
SS Retail, Dressing/Fitting Room 0.82 67 250 200 G4-8 Retalil
SS Retail, Mall Concourse 0.00 67 250 200 G4-8 Retail
SS Sports Arena Playing Area, 0.67 0 245 105 G4-1 Assembly
Class |
SS Sports Arena Playing Area, 0.67 0 245 105 G4-1 Assembly
Class Il
SS Sports Arena Playing Area, 0.67 0 245 105 G4-1 Assembly
Class llI
SS Sports Arena Playing Area, 0.67 0 245 105 G4-1 Assembly
Class IV
SS Transportation, 0.76 10 225 105 G4-2 Public
Baggage/Carousel Area
SS Transportation, Concourse 0.76 10 225 105 G4-2 Public
SS Transportation, Ticket Counter 0.76 10 225 105 G4-2 Public
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Space-by-Space Area Category Equipment Occupant Sensible Heat Latent Heat Schedule from

Power Density Gain Gain Appendix G4

Density

(W/ft2) (ft2/person) (Btu/h- (Btu/h-

person) person)

SS Warehouse, Medium/Bulky 0.31 0 275 475 G4-10 Warehouse
Iltems on Pallets
SS Warehouse, Smaller Hand 0.31 0 275 475 G4-10 Warehouse
Carried Items
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