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x0 Performance 

curves: AAHP 

w/ variable 

speed 

compressor

It's common for modern heat 

pumps and DX cooling 

equipment to have variable 

speed or inverter-driven 

compressors which provide 

turn-down and improved 

efficiency at reduced part-

load.

Not specifically addressed NRACM prescribes 

performance curves and 

limits efficiency features.

x1 Unmet load 

hours

Per simulation results and 

comparison against 

cooling/heating setpoints

Per 90.1 section G3.1.2.3, 

"unmet load hours for the 

proposed design or baseline 

building design shall not 

exceed 300 (of the 8760 

hours simulated)."

Per ACM section 2.4, 

"throttling range is fixed at 2 

F and a cooling setpoint of 

75°F results in an 

acceptable temperature 

band of 74°F to 76°F. 

Furthermore, no zone is 

allowed to have UMLH 

exceeds 150 hours"

x2 Geometry 

Floor Plan 

Boundary

No specific rules. Common 

practice is often center-lines 

of all walls (more accurate 

for modeling 1-dimensional 

heat transfer through walls 

at corners).  

“Floor area, gross” is 

defined similarly to ACM; 

however, PRM does not 

reference this definition – 

just that Baseline model 

shall have “identical 

conditioned floor area as 

the proposed design.”

Per ACM section 5.4.1, “Area 

shall be measured to the 

outside of exterior walls and 

to the center line of 

partitions.”

x3 Building Area 

Method 

N/A Can be used where design 

is not complete (e.g. core & 

shell buildings). 

This method is not included 

in the ACM. Core & shell 

buildings can be modeled, 

but must select space 

function rather than building 

area method. 

https://up.codes/viewer/colorado/ashrae-90.1-2019/chapter/normative_appendix_g_/normative-appendix-g-performance-rating-method#G3.1.2.3
https://energycodeace.com/site/custom/public/reference-ace-2019/index.html#!Documents/24unmetloadhours.htm
https://energycodeace.com/site/custom/public/reference-ace-2019/index.html#!Documents/54spaceuses.htm


x4 Electrochromi

c Glass

Modeled based on glazing 

product performance data 

provided by the 

manufacturer

Per Table G3.1.5.a, "all 

components of the building 

envelope in the proposed 

design shall be modeled as 

shown on architectural 

drawings or as built for 

existing building envelopes"

Per ACM section 2.1.4, 

"Building features or systems 

not covered in this manual 

must apply for approval via 

the exceptional calculation 

method to the Energy 

Commission".  

Lack of instructions on 

exceptional calculation 

procedure

x5 Central Air-to-

Water Heat 

Pump

Air-to-water heat pump 

modeled based on 

mechanical schedule and 

manufacturer data. The 

equipment provides heating 

hot water to AHU heating 

coils, VAV reheat coils, etc 

Not specifically addressed 

in 90.1. Air-to-water heat 

pump modeled based on 

mechanical schedule and 

manufacturer data

Equipment not covered in 

ACM. CBECC-Com (or 

CBECC for 2022 code cycle) 

does not have the capability 

to model central air-to-water 

heat pump. Only electric 

resistance boiler is available.

x6 Fan / Pump 

Power

Fan/pump input power is 

determined based on BHP 

and motor efficiency input. 

BHP modeled per 

mechanical schedule. Motor 

efficiency is determined 

based on the next standard 

size motor horsepower

Per Table G3.1.5, "where 

an HVAC system has been 

designed and submitted 

with design documents, the 

HVAC model shall be 

consistent with design 

documents"

Per ACM section 5.7.3.2, "the 

user entered brake 

horsepower for the proposed 

design is compared against 

the next smaller motor size 

from the user entered supply 

fan motor horsepower. The 

proposed design supply fan 

brake horsepower (bhp) is 

set to the maximum of the 

user entered bhp and 95 

percent of the next smaller 

motor horsepower"

x7 Condenser 

Water Pump 

Speed

High efficiency variable 

speed condenser water 

pump per mechanical 

schedule

Not specifically addressed 

in 90.1. Modeled per 

mechanical schedule

Per ACM section 5.8.5, 

"condenser water pumps 

shall be modeled as fixed 

speed"

x8 Heated-only 

rooms 

Modeled as intended. Modeled per design. Only supports heated and 

cooled. Heated-only spaces 

must be modeled with cooling 

systems. 

https://up.codes/viewer/colorado/ashrae-90.1-2019/chapter/normative_appendix_g_/normative-appendix-g-performance-rating-method#G3.1
https://energycodeace.com/site/custom/public/reference-ace-2019/index.html#!Documents/21generalrequirementsforuserentereddata.htm
https://up.codes/viewer/colorado/ashrae-90.1-2019/chapter/normative_appendix_g_/normative-appendix-g-performance-rating-method#G3.1
https://energycodeace.com/site/custom/public/reference-ace-2019/index.html#!Documents/57hvacsecondarysystems.htm
https://energycodeace.com/site/custom/public/reference-ace-2019/index.html#!Documents/58hvacprimarysystems.htm

	Executive Summary
	Introduction
	Approach
	Ruleset Measures
	Selected Measures
	Non-Selected Measures

	Evaluation Summaries
	Measure 1: Equipment Power Density
	Case Study: Office And Operations Center, High EPD
	Analysis & Results
	Conclusion


	Measure 2: Heating / Cooling Setpoints
	Case Study I: Life Sciences Office/Lab, Tight Setpoints
	Analysis & Results
	Conclusion

	Case Study II: Commercial Kitchen, Relaxed Setpoints
	Analysis & Results
	Conclusion


	Measure 3: Schedules
	Case Study: Simple Office Building, Schedules
	Analysis & Results
	Conclusion


	Measure 4: Window to Wall Ratio (Baseline)
	Case Study: Long Beach Office WWR
	Analysis & Results
	Conclusion


	Measure 5: Lighting in Unconditioned Spaces
	Case Study: Distribution Warehouse Lighting
	Analysis & Results
	Conclusion


	Measure 6: Natural Ventilation
	Case Study: Culver City Office MMNV
	Analysis & Results
	Conclusion


	Measure 7: Performance Curves: Chiller
	Case Study: Life Sciences Office / Lab Chiller Curve
	Analysis & Results
	Conclusion


	Measure 8: Climate Zones
	Case Study: Long Beach Office
	Analysis & Results
	Conclusion



	Conclusion
	Appendix A. Case Study Models
	Office and Operations Center
	Long Beach Office
	Life Sciences Office/Lab
	Commercial Kitchen
	Simple Office Building
	Distribution Warehouse
	Culver City Office

	Appendix B. Non-Selected Measures

