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All Systems are Not Created Equal!
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Prescriptive path allows a wide range of HVAC System 
Performance
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C403.3.5 DOAS eliminates some of the poorest performing 
options for some occupancies

C403.3.5 DOAS



Total System Performance Ratio

TSPR – Encourages even higher performing systems but with 
increased flexibility

TSPR Baseline 
System
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𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻, 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶, 𝑎𝑎𝑎𝑎𝑎𝑎 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻

Systems comply if:
1. Proposed TSPR > Baseline System TSPR 
2. All other prescriptive and mandatory requirements of Section C403 are 

met



Total System Performance Ratio

HVAC System Performance 
Meant to encourage the use of high efficiency HVAC systems 

Office
Retail
Education
Library 

Hope to expand to all building types in the future
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Uses energy modeling
Different from C407 Whole Building Performance: 

Tradeoffs within HVAC systems only
Simplified modeling approach

Simplified geometry
Default assumptions (loads, schedules, etc.)
Compliance tool provided 
Estimate 50,000 ft2 project requires 4-5 hours vs. 75-100 hours for C407

Added module to DOE’s Asset Score Tool

Typical C407 Energy Model Asset Score Simplified Model



Standard Reference Design 
(Baseline) HVAC

Establish Standard Reference Design for four occupancy types 
Based on stakeholder input

Small Office & Library

Cycling heat pump 
with DOAS/ERV

Cycling WLHP 
w/DOAS/ERV

Cycling heat pump 
with DOAS/ERV & 

economizer

Cycling heat pump 
with DOAS/ERV & 

economizer

Large Office Retail School



TSPR Compliance Tool - Landing 
Page



TSPR Compliance Tool - Report



TSPR Sample Results 



?
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Normative Appendix A includes a detailed ruleset serving as 
specifications for simplified tool 

C403.1.1 Total System Performance Ratio. For systems serving office, retail, library and education 
occupancies subject to the requirements of Section C403.3.5, the Total System Performance Ratio (TSPR) 
of the proposed design HVAC system shall be more than or equal to the TSPR of the standard reference 
design as calculated according to Normative Appendix A, Calculation of Total System Performance Ratio. 

Exceptions:  

1. HVAC systems using district heating water, chilled water, or steam. 
2. Chilled beam systems 
3. Systems with chilled water supplied by absorption chillers 
4. Heating only systems.  
5. Buildings complying with Section C407, Total Building Performance Path 
6. Alterations to existing buildings that do not substantially replace the entire HVAC system.  



TSPR Option Example Details

System Type Baseline: DOAS 
+ WLHP DOAS + FCU VAV with HW Reheat VAV with Electric Reheat

TSPR Results  (Load/CO2e) 14.9 8.8 15.4 12.6 16.7 11.3 16.4

Efficiency Level Base Minimum Improved Minimum High Efficiency Minimum High Efficiency

Heating Source, Efficiency 4.61 COP; Et: 80% Boiler, 80% Boiler, 93% Et Boiler, 80% Et Boiler, 92%, Et Elec. Resistance Elec. Resistance

Boiler Pump Power NA 16 W/GPM 12.8 W/GPM 16 W/GPM 16 W/GPM NA NA

Cooling Source, Efficiency DX, 4.46 COP AC 2.84 COP AC 3.08 COP WC 4.69 COP WC 4.69 COP WC 4.69 COP WC 5.17 COP

Chiller Pump: Pri/2dy 
(W/GPM) NA 4.0 / 12.0 3.2 / 10.8 4.0 / 12.0 3.2 / 10.8 4.0 / 12.0 3.2 / 10.8

Cooling Tower Efficiency; 
GPM/HP 40.2 NA NA 38.2 40.2 40.2 40.2

Fan Control, Fan Power 
(W/CFM) On-Off, 0.528 On-Off, 0.16 On-Off, 0.16 VAV, 1.135 VAV, 1.021 VAV, 1.099 VAV, 0.9825 

Reheat Source NA NA NA HW Reheat HW Reheat Electric Reheat Electric Reheat

Minimum Airflow Fraction NA NA NA 0.3 0.2 0.3 0.2

Economizer Control No No No Yes Yes Yes Yes

ERV Sensible Effectiveness 0.7 0.5 0.7 NA 0.70 NA 0.70

DCV Control No No No No Yes (50% Area) No Yes (50% Area)





Standard Reference Design 
(Baseline) Other Components

Default loads and schedules standardized at ASHRAE 
Appendix C values 
Lighting power – same as proposed design
Envelope components – same as proposed design

http://sspc901.ashraepcs.org/documents/Addendum_an_Sched_and_Load.pdf

http://sspc901.ashraepcs.org/documents/Addendum_an_Sched_and_Load.pdf
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