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TARRYTOWN OFFICE BUILDING
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CONVENTIONAL MODELING

• Inputs using AHRI data

• Heat Pumps & VHE ERVs

• Simple Inputs, Simple Results

• Existing Testing & Ratings 
Procedures
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CONVENTIONAL MODELING

• Modest Savings

• Simple Payback Not Exciting!

• Incremental Cost Payback Was 
Worth Proceeding With Project

• Existing Testing & Ratings 
Procedures
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Annual Savings

Modeled (TMY)
Actual (not 

TMY)

Electricity (kWh) 224,000 656,000

Natural Gas 
(therms)

38,800 52,650

Annual Energy 
Cost 

$61,700 $213,920

MODELED AND ACTUAL PERFORMANCE
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SIGNIFICANT SAVINGS EXCEED THE MODEL

• 71,000 Sq ft

• 4 stories + partial basement

• Existing HVAC system based on dual-deck RTUs
• Lots of simultaneous heating & cooling

• Conversion completed (while occupied) in late 
2019 

• 2018 peak demand 519 kW (June)

• 2020 peak demand 366 kW (November)

• 2020 highest summer peak demand 208 kW (July)
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Why did the 
model 

Underestimate
the savings so 
significantly?

March 2025© Ventacity Systems, Inc. 



THE SOLUTION
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HEAT PUMPS
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HEAT PUMPS
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H/ERVs
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CSA SPE18

• Six (6) data points for temperature

• Accounts for climate zones

• Accounts for frost control in cold 
climates

• Accounts for economizing in cooling 
mode

• Mass Flow Balance flows within 5%

• Indoor and Outdoor testing

AHRI 1060/CSA 439  vs  CSA SPE18
AHRI

• Allows for mass flow imbalance

• Primarily testing core/wheels

• Limited to 70% & 100% flows

• Two data points for temperature

CSA439

• Allows for mass flow imbalance

• Two or Three data points for
temperature

• Very high failure rate for 
challenge testing
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TRUTH IN 
ADVERTISING?

• WINTER
1. OA = 23F
2. RA = 70F
3. FA = 54.6 F

AHRI = 70-23     (47) 
54.6-23 (31.6)

= 31.6/47 - 67%

CLAIM SENSIBLE 84.9% ?
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AHRI HAS “ALLOWANCES”



TRUTH IN 
ADVERTISING?

• WINTER
1. OA = 23F
2. RA = 70F
3. FA = 59.9 F

AHRI = 70-23     (47) 
59.9-23 (36.9)

= 36.9/47 - 79%

Project Information Quick Selector
Project Name: Example Project Name

Ventacity HRV / ERV
Total OA Load (Uncond. / HRV / ERV) HRV ERV REDUX

-8.28 -2.3 kBTU/h
City: Portland Ventacity Model VS3000

State/Province: SFO Altitude 100 ft

Org Name: Customer Co, Inc. Supply Flow 1400 CFM

Org Contact Name: John Doe Exhaust Flow 1110 CFM

-55.03 -55.8 kBTU/h

Org Contact Phone: 800-555-1212

Org Contact Email: john@buildingowner.com

Created By: BST

Created On: 6/4/2019

Project Conditions

Summer Conditions
Cooling

Unconditioned OA 
Cooling Load

HRV OA 
Cooling Load

ERV OA 
Cooling Load

Outside DBT 82.0 °F Supply DBT 82.0 °F Supply DBT 76.5 °F Supply DBT 76.9 °F

Outside WBT 63.0 °F Supply WBT 63.0 °F Supply WBT 61.1 °F Supply WBT 62.5 °F

or Outside RH % 34.2 Supply RH 34.2 % Supply RH 40.9 % Supply RH 44.4 %

Design Inside DBT 75.0 °F Efficiency (S) 78.2 % Efficiency (S) 72.2 %

Design Inside WBT °F Efficiency (L) 78.5 %

or Design Inside RH 50.0 % 50.0

Total Load 1.92 kBTU/h Total Load -6.36 kBTU/h Total Load -0.3 kBTU/h

Sensible Load 10.58 kBTU/h Sensible Load 2.31 kBTU/h Sensible Load 2.9 kBTU/h

Latent Load -8.66 kBTU/h Latent Load -8.67 kBTU/h Latent Load -3.3 kBTU/h

Winter Conditions
Heating

Unconditioned OA
Heating Load

HRV OA 
Heating Load

ERV OA
Heating Load

Outside DBT 23 °F Supply DBT 23.0 °F Supply DBT 59.4 °F Supply DBT 59.9 °F

Outside WBT 22 °F Supply WBT 22.0 Supply WBT 44.9 °F Supply WBT 48.8 °F

or Outside RH % 86.4 Supply RH 86.4 % Supply RH 28.3 % Supply RH 43.7 %

Design Inside DBT 70 °F Efficiency (S) 73.3 % Efficiency (S) 72.0 %

Design Inside WBT Efficiency (L) 82.4 %

or Design Inside RH 35 % 35.0

Total Load 71.06 kBTU/h Total Load 16.04 kBTU/h Total Load 15.3 kBTU/h

(Sensible) (Sensible) (Sensible)

Preheater: 7.2F / 36.8F
Warning: Condensation (1)

Preheater: 10.8F / 36.8F
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WHAT IS VERY HIGH EFFICIENCY?



TRUTH IN 
ADVERTISING?

• WINTER
1. OA = 23F
2. RA = 70F
3. FA = 62.3 F

AHRI = 70-23     (47) 
62.3-23 (39.3)

= 39.3/47 - 84%

Project Information Quick Selector
Project Name: Example Project Name

Ventacity HRV / ERV
Total OA Load (Uncond. / HRV / ERV) HRV ERV REDUX

-9.52 -2.8 kBTU/h
City: Portland Ventacity Model VS3000

State/Province: SFO Altitude 100 ft

Org Name: Customer Co, Inc. Supply Flow 1400 CFM

Org Contact Name: John Doe Exhaust Flow 1400 CFM

-61.42 -59.5 kBTU/h

Org Contact Phone: 800-555-1212

Org Contact Email: john@buildingowner.com

Created By: BST

Created On: 6/4/2019

Project Conditions

Summer Conditions
Cooling

Unconditioned OA 
Cooling Load

HRV OA 
Cooling Load

ERV OA 
Cooling Load

Outside DBT 82.0 °F Supply DBT 82.0 °F Supply DBT 75.7 °F Supply DBT 76.3 °F

Outside WBT 63.0 °F Supply WBT 63.0 °F Supply WBT 60.8 °F Supply WBT 62.3 °F

or Outside RH % 34.2 Supply RH 34.2 % Supply RH 42.1 % Supply RH 45.8 %

Design Inside DBT 75.0 °F Efficiency (S) 89.8 % Efficiency (S) 81.8 %

Design Inside WBT °F Efficiency (L) 68.0 %

or Design Inside RH 50.0 % 50.0

Total Load 1.92 kBTU/h Total Load -7.60 kBTU/h Total Load -0.9 kBTU/h

Sensible Load 10.58 kBTU/h Sensible Load 1.08 kBTU/h Sensible Load 1.9 kBTU/h

Latent Load -8.66 kBTU/h Latent Load -8.67 kBTU/h Latent Load -2.8 kBTU/h

Winter Conditions
Heating

Unconditioned OA
Heating Load

HRV OA 
Heating Load

ERV OA
Heating Load

Outside DBT 23 °F Supply DBT 23.0 °F Supply DBT 63.6 °F Supply DBT 62.3 °F

Outside WBT 22 °F Supply WBT 22.0 Supply WBT 46.0 °F Supply WBT 49.8 °F

or Outside RH % 86.4 Supply RH 86.4 % Supply RH 21.0 % Supply RH 39.9 %

Design Inside DBT 70 °F Efficiency (S) 85.3 % Efficiency (S) 81.6 %

Design Inside WBT Efficiency (L) 74.1 %

or Design Inside RH 35 % 35.0

Total Load 71.06 kBTU/h Total Load 9.64 kBTU/h Total Load 11.6 kBTU/h

(Sensible) (Sensible) (Sensible)

Preheater: 3.6F / 36.8F
Warning: Condensation (1)

Preheater: 5.4F / 36.8F
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BALANCED FLOWS ARE IMPORTANT



CSA SPE18
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CSA SPE18
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CSA SPE18
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SYSTEM COP
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SYSTEM COP
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SYSTEM COP
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MODELING HVAC WITH SYSTEM COP – VRF & H/ERV
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67% H/ERV – 1.2 Watts/cfm 82% H/ERV – 0.6 Watts/cfm

Heating COP - 3.37

Cooling COP - 6.03

Ventilation COP h - 6.7
Ventilation COP c - 3.4

System COP h - 4.38

System COP c - 5.24

Heating COP - 3.37

Cooling COP - 6.03

Ventilation COP h - 14.4
Ventilation COP c - 4.0

System COP h - 6.68

System COP c - 5.43

Nearly 50% 
Increase in COP

Based on 70% Heating and Cooling Load, 30% Outside Air (Ventilation) Load
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67% H/ERV – 1.2 Watts/cfm 82% H/ERV – 0.6 Watts/cfm

Heating COP - 3.37

Cooling COP - 6.03

Ventilation COP h - 6.7
Ventilation COP c - 3.4

System COP h - 5.04

System COP c - 4.72

Heating COP - 3.37

Cooling COP - 6.03

Ventilation COP h - 14.4
Ventilation COP c - 4.0

System COP h - 8.89

System COP c - 5.0

Nearly 50% 
Increase in COP

Based on 50% Heating and Cooling Load, 50% Outside Air (Ventilation) Load

MODELING HVAC WITH SYSTEM COP 
ELECTRIC HEATING, NO COOLING & H/ERV

IN A HIGH PERFORMANCE BUILDING



MODELING HVAC WITH SYSTEM COP 
ELECTRIC HEATING, NO COOLING & H/ERV
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67% H/ERV – 1.2 Watts/cfm 82% H/ERV – 0.6 Watts/cfm

Heating COP - 0.98

Cooling COP - N/A

Ventilation COP h - 2.5

System COP h - 1.44

Heating COP - 0.98

Cooling COP - N/A

Ventilation COP h - 14.0

System COP h - 4.88
Over 300% 

Increase in COP

Based on 70% Heating and Cooling Load, 30% Outside Air (Ventilation) Load



MODELING HVAC WITH SYSTEM COP 
ELECTRIC HEATING, NO COOLING & H/ERV

IN A HIGH PERFORMANCE BUILDING
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67% H/ERV – 1.2 Watts/cfm 82% H/ERV – 0.6 Watts/cfm

Heating COP - 0.98

Cooling COP - N/A

Ventilation COP h - 2.5

System COP h - 1.74

Heating COP - 0.98

Cooling COP - N/A

Ventilation COP h - 14.0

System COP h - 7.49
Over 400% 

Increase in COP

Based on 50% Heating and Cooling Load, 50% Outside Air (Ventilation) Load



SIGNIFICANT ROI

• BIGGER 
VOLUMES 
EQUALS BIGGER 
SAVINGS

• SCHOOL USED 
TEN YEAR BOND 
– SAVINGS 
MORE THAN 
COVERED 
INCREASED 
COST OF 
PROJECT OVER 
LIFE OF LOAN

• COP IS DOUBLE
THAT OF 
CONVENTIONAL 
ERVS 
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TWO KEY COMPARISON PERFORMANCE DRIVERS

HVAC whole-system COP

Designing for “off”

At average heating conditions in one floor of a New York highrise:
ERV recovery efficiency: 70 85 0

Ventilation rate: cfm 1,000 1,000 1,000

ERV fan power: W 600 390 510

Heating hours per year: hrs 3,650 3,650 3,650

OAT: F 35 35 35

IAT: F 70 70 70

delta T: F 35 35 35

Energy recovered: Btu/hr 26,460 32,130 0

Energy not recovered: Btu/hr 11,340 5,670 37,800

Vent. fraction of total load % 19.4 10.8 44.6

Fan energy used: Btu/hr 2,047 1,331 1,740

Heating COP: 0.75 3.00 0.75

Ventilation Gas Energy use : therms 355 1,183

Ventilation Fan Energy use: kWh 3,154 10,283 3,066

At average conditions:
Ventilation System COP: 12.9 24.1 na

Whole System COP: 3.1 5.3 0.75
(Assuming envelopel heating load of 3.9  tons)
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SYSTEM COP = 1.02 SYSTEM COP = 4.94
• High Fan Power

• Modest H&C COP

• Tempering Outside Air
“Always On”

SYSTEM COP COMPARISON

• High H&C COP w/Heat Pumps

• Low Fan Power

• Extremely Low OA Load

• Design for Off

March 2025© Ventacity Systems, Inc. 



AHU 1 AHU 2

RTU 1 RTU 2

Term. 
Reheat

Term. 
Reheat

Typical System SCOPh : 5.6

Typical System SCOPc : 5.3

CONCEPT
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LAW OFFICE RESULTS 
71% HVAC ENERGY SAVINGS
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LAW OFFICE RESULTS 
DEMAND REDUCTION

March 2025© Ventacity Systems, Inc. 



36

AIRPORT TERMINAL RESULTS
84% HVAC ENERGY SAVINGS
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AIRPORT TERMINAL
DEMAND REDUCTION

 Peak January Demand 
(highest post-conversion 
month): ~72 kW to 83 
kW (15% increase)

 Peak July Demand   
(highest pre-conversion 
month): ~138 kW to 58 
kW (58% reduction)

 Overall, demand is 
essentially flattened, 
with average summer 
demand slightly lower 
than average winter 
demand.
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OFFICE IN PORTLAND,  OR
84% HVAC ENERGY SAVINGS
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PROJECT
HVAC 

SAVINGS %
WHOLE BUILDING 

SAVINGS %

Seattle airport/office 85% 61%

Portland engineering 
office 84% 66%

Portland office 79% 64%

Portland law office #2 75% 53%

Portland law office #1 73% 63%

Portland restaurant 73% 20%

Corvallis office 71% 39%

Seattle office 69% 42%

Net Zero preschool 58% 50%

Tacoma office 57% 40%

Montana dorms 52% 24%

Rural school 50% 35%

Montana office 45% 29%

Corvallis restaurant 43% 8%

39

GREAT RESULTS



THANK YOU, from all of us at 
www.Ventacity.com!  
barry@ventacity.com
603-498-9005
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