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M&I Study



M&I Goals
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• Measurement & Improvement (M&I) of              
5 early adopters

• Identify 
• NYC Load Profiles

• Low-cost improvements

• KPIs for O&M

• Reliable seasonal performance

• Inform NYC market
• Equipment Reps & Techs

• Engineers

• CxAs

• Final reports in 2027, seeking additional funding

SWA NYC Cx Projects



sysCOP & Monitoring System
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Data Collection (Varies by site)Advanced-Water-Heating-Spec V8.1 Appendix H M&V

https://neea.org/wp-content/uploads/2025/03/Advanced-Water-Heating-Specification.pdf
https://neea.org/wp-content/uploads/2025/03/Advanced-Water-Heating-Specification.pdf
https://neea.org/wp-content/uploads/2025/03/Advanced-Water-Heating-Specification.pdf
https://neea.org/wp-content/uploads/2025/03/Advanced-Water-Heating-Specification.pdf
https://neea.org/wp-content/uploads/2025/03/Advanced-Water-Heating-Specification.pdf
https://neea.org/wp-content/uploads/2025/03/Advanced-Water-Heating-Specification.pdf
https://neea.org/wp-content/uploads/2025/03/Advanced-Water-Heating-Specification.pdf


CHPWH Layouts
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• Most Monitored Sites

• 20-30F rise in Heat Pump

• Low Tank stratification, Parallel layout

• R134a, R32, R507, A2Ls, etc. 

• Most Efficient 

• 50-100F rise in Heat Pump

• Hi Tank Stratification, Series layout

• CO2 typical (SanCO2, Aegis Lync, Mitsubishi QAHV)

https://ecosizer.ecotope.com 

https://ecosizer.ecotope.com/


5 Multifamily CHPWH M&I
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Sites:  _ 1GEO-Large 2 GEO-Med 3 Air-Sr 4 Air-Condo 5 Air-Large
Market Affordable Affordable Affordable 

Senior

Condos 

(Retrofit)

Affordable 

(Retrofit)

Dwellings

Population est. 

146

300

78

180

73

120

38

150

56

300

Installed 2025 2022 2023 2025 2025

Monitoring Started Feb April April August TBD

Type Water (Geo)

Multipass

Water (Geo)

Multipass

Air

Multipass

Air (tempered)

Multipass

Air

Single Pass

Capacity in Winter

(Storage)

440 mbh

(2,800 gal)

800 mbh

(2,000 gal)

1,000 mbh

(  300 gal)

110 mbh 

( 800 gal)

340 mbh

(3,500 gal)

Manufacturer (Qty) 

& Model

Transom (x4)

Severn 080

ArctiChill (x4) 

Manhattan Chiller

LG (x12) 80

Hydrokit 080 Hi Temp

Lochinvar (x1) 

VERITUS  

AHP140

Mitsubishi (x5) 

QAHV-N136YAU-HPB

sysCOP

Spring (Apr/May)

Summer (Jul/Aug)

Winter (Feb/Mar)

2.2

2.5

2.4

2.2

2.5

1.5

3.0 N/A

Most visuals are from Site: 1 Geo Large unless noted. 

https://thermalsa.com/thermalsa-products/transom/
https://thermalsa.com/thermalsa-products/transom/
https://www.trane.com/content/dam/Trane/Commercial/global/products-systems/equipment/chillers/artic/ARTC-SLB005-EN_07092020.pdf
https://www.trane.com/content/dam/Trane/Commercial/global/products-systems/equipment/chillers/artic/ARTC-SLB005-EN_07092020.pdf
https://www.lg.com/us/residential-hvac/hydro-kit?cjdata=MXxOfDB8WXww&cjevent=9e855753b8c111f08307033c0a82b839&utm_source=cj-affiliate-5250933&utm_medium=affiliate&utm_campaign=b2c_xbu_x_aon-cj-affiliat-text_cat_x_x_20211002&utm_content=dxp_en_%20x_15274760_x_x
https://www.lg.com/us/residential-hvac/hydro-kit?cjdata=MXxOfDB8WXww&cjevent=9e855753b8c111f08307033c0a82b839&utm_source=cj-affiliate-5250933&utm_medium=affiliate&utm_campaign=b2c_xbu_x_aon-cj-affiliat-text_cat_x_x_20211002&utm_content=dxp_en_%20x_15274760_x_x
https://www.lochinvar.com/en_US/products/veritus-air-source-heat-pump-water-heaters-product-line-sg110/ahp140-480-110/ahp140-480-110.html
https://www.lochinvar.com/en_US/products/veritus-air-source-heat-pump-water-heaters-product-line-sg110/ahp140-480-110/ahp140-480-110.html
https://www.lochinvar.com/en_US/products/veritus-air-source-heat-pump-water-heaters-product-line-sg110/ahp140-480-110/ahp140-480-110.html
https://les.mitsubishielectric.co.uk/products/commercial-heat-pumps-and-chillers/commercial-heat-pumps/ecodan-qahv-monobloc-air-source-heat-pump
https://les.mitsubishielectric.co.uk/products/commercial-heat-pumps-and-chillers/commercial-heat-pumps/ecodan-qahv-monobloc-air-source-heat-pump
https://les.mitsubishielectric.co.uk/products/commercial-heat-pumps-and-chillers/commercial-heat-pumps/ecodan-qahv-monobloc-air-source-heat-pump
https://les.mitsubishielectric.co.uk/products/commercial-heat-pumps-and-chillers/commercial-heat-pumps/ecodan-qahv-monobloc-air-source-heat-pump
https://les.mitsubishielectric.co.uk/products/commercial-heat-pumps-and-chillers/commercial-heat-pumps/ecodan-qahv-monobloc-air-source-heat-pump
https://les.mitsubishielectric.co.uk/products/commercial-heat-pumps-and-chillers/commercial-heat-pumps/ecodan-qahv-monobloc-air-source-heat-pump
https://les.mitsubishielectric.co.uk/products/commercial-heat-pumps-and-chillers/commercial-heat-pumps/ecodan-qahv-monobloc-air-source-heat-pump


Data Stories



Tracked M&I Data

8Microsoft Power BI  1Geo-Large link to live report

(1 Geo Large)

https://app.powerbi.com/view?r=eyJrIjoiNmU1YWY0MGYtYjZkMS00ZGNhLTlmYjMtODdkMDZmZTc0YjI2IiwidCI6ImYzMGJhODQ4LWNjNmEtNDI1NS1hYTgxLWFhODEzZDA5NDdiZiIsImMiOjF9&pageName=b3f8bd796e740395b000
https://app.powerbi.com/view?r=eyJrIjoiNmU1YWY0MGYtYjZkMS00ZGNhLTlmYjMtODdkMDZmZTc0YjI2IiwidCI6ImYzMGJhODQ4LWNjNmEtNDI1NS1hYTgxLWFhODEzZDA5NDdiZiIsImMiOjF9&pageName=b3f8bd796e740395b000
https://app.powerbi.com/view?r=eyJrIjoiNmU1YWY0MGYtYjZkMS00ZGNhLTlmYjMtODdkMDZmZTc0YjI2IiwidCI6ImYzMGJhODQ4LWNjNmEtNDI1NS1hYTgxLWFhODEzZDA5NDdiZiIsImMiOjF9&pageName=b3f8bd796e740395b000


DHW Loss: All 4 modules fail    May Weekend
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Fault: 

10am

Complaint 

100f    

5pm

Elec 

Heater 

2:30pm

HP On

6:30pm

Recovery

11:30pm
Site: 1 Geo Large
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DHW Loss: Low Capacity                                    Feb
Overnight 

Recovery

12-6am

HP-3 

Fault 

9am

HP-4 Fault 

5am
Faults 

cleared 

6pm

Site: 1 Geo Large



Characterizing Performance
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Site: 1 Geo Large



Summer Vs Winter
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Summer 

40% Load

40% Capacity from Heat Pump

80%  Oversized

Site: 1 Geo Large



Load Profile
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• Affordable Housing Site

• 6am-6pm flat

• 6pm-11pm peak

• Limit Active Heatpumps

• 3 in June

• 2 in July-Sep

• $13,500 in kW savings 

on TOD Rate

Site: 1 Geo Large



Taming the Recirc
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• Problem: Excess Recirc Flow

• Destratifies Tank (increases inlet Temp)

• Swing Tank Elec Resistance $$$

• Recirc pumps often 3-30x oversized

• Solution

• Thermal valves 0.25-0.4 gpm/riser

• Balance ~80% Flow to ETV 

• Use small pumps

• 150 units & 30 risers: 10gpm @10ft ~1/8th HP

• Plan for air elimination

110F50F

20%

80%

120F



Oversized Mixing Valve Hunts
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• Peak Valve Flow
• Recirc + HW Draw

• Design 162 gpm (2.5”)

• Actual     33gpm (1.25”)

Site: 1 Geo Large



Peak Load vs Capacity

16

Site: 1 Geo Large



Peak Load vs Capacity
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Site: 2 Geo Medium



18

Tracked M&I Data (Other Sites, Analysis in Progress)

Site: 3 Airsource Senior
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Site: 2 Geo Medium



CHPWH Resources
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• CHPWHs- Resources — AWHI

• NEEA: Advanced Water Heating Specification V 8.1

• NEEA CHPWH Qualified Products List (rolling updates Monthly+)

• Includes links to design templates for each configuration

• HPD now requires listing w/ SysCOP>2.0 in Mild Climate (Sales Reps 

to contact NEEA for 1-2 month listing process)

• On hpd-sustainability-technical-requirements see Tech Reqs- HPWH

https://www.advancedwaterheatinginitiative.org/commercial-hpwhs?utm_medium=email&_hsenc=p2ANqtz-9brMHGK-pQcYJGF5oa61bvTQ8gSp47gw-dCUYM_2ae8slAWADd5O30w1zc9AR1azbpQKcsjN8mPR0ELIVpTx9hIvZBuA&_hsmi=38695850&utm_content=38695850&utm_source=hs_email#chpwh-resources
https://www.advancedwaterheatinginitiative.org/commercial-hpwhs?utm_medium=email&_hsenc=p2ANqtz-9brMHGK-pQcYJGF5oa61bvTQ8gSp47gw-dCUYM_2ae8slAWADd5O30w1zc9AR1azbpQKcsjN8mPR0ELIVpTx9hIvZBuA&_hsmi=38695850&utm_content=38695850&utm_source=hs_email#chpwh-resources
https://www.advancedwaterheatinginitiative.org/commercial-hpwhs?utm_medium=email&_hsenc=p2ANqtz-9brMHGK-pQcYJGF5oa61bvTQ8gSp47gw-dCUYM_2ae8slAWADd5O30w1zc9AR1azbpQKcsjN8mPR0ELIVpTx9hIvZBuA&_hsmi=38695850&utm_content=38695850&utm_source=hs_email#chpwh-resources
https://www.advancedwaterheatinginitiative.org/commercial-hpwhs?utm_medium=email&_hsenc=p2ANqtz-9brMHGK-pQcYJGF5oa61bvTQ8gSp47gw-dCUYM_2ae8slAWADd5O30w1zc9AR1azbpQKcsjN8mPR0ELIVpTx9hIvZBuA&_hsmi=38695850&utm_content=38695850&utm_source=hs_email#chpwh-resources
https://www.advancedwaterheatinginitiative.org/commercial-hpwhs?utm_medium=email&_hsenc=p2ANqtz-9brMHGK-pQcYJGF5oa61bvTQ8gSp47gw-dCUYM_2ae8slAWADd5O30w1zc9AR1azbpQKcsjN8mPR0ELIVpTx9hIvZBuA&_hsmi=38695850&utm_content=38695850&utm_source=hs_email#chpwh-resources
https://www.advancedwaterheatinginitiative.org/commercial-hpwhs?utm_medium=email&_hsenc=p2ANqtz-9brMHGK-pQcYJGF5oa61bvTQ8gSp47gw-dCUYM_2ae8slAWADd5O30w1zc9AR1azbpQKcsjN8mPR0ELIVpTx9hIvZBuA&_hsmi=38695850&utm_content=38695850&utm_source=hs_email#chpwh-resources
https://neea.org/wp-content/uploads/2025/03/Advanced-Water-Heating-Specification.pdf
https://neea.org/wp-content/uploads/2025/03/Advanced-Water-Heating-Specification.pdf
https://neea.org/resource/commercial-hpwh-qualified-products-list/
https://neea.org/resource/commercial-hpwh-qualified-products-list/
https://www.nyc.gov/site/hpd/services-and-information/hpd-sustainability-technical-requirements.page
https://www.nyc.gov/site/hpd/services-and-information/hpd-sustainability-technical-requirements.page
https://www.nyc.gov/site/hpd/services-and-information/hpd-sustainability-technical-requirements.page
https://www.nyc.gov/site/hpd/services-and-information/hpd-sustainability-technical-requirements.page
https://www.nyc.gov/site/hpd/services-and-information/hpd-sustainability-technical-requirements.page
https://www.nyc.gov/site/hpd/services-and-information/hpd-sustainability-technical-requirements.page
https://www.nyc.gov/site/hpd/services-and-information/hpd-sustainability-technical-requirements.page
https://www.nyc.gov/assets/hpd/downloads/pdfs/services/technical-requirements-heat-pump-water-heater.pdf
https://www.nyc.gov/assets/hpd/downloads/pdfs/services/technical-requirements-heat-pump-water-heater.pdf
https://www.nyc.gov/assets/hpd/downloads/pdfs/services/technical-requirements-heat-pump-water-heater.pdf


Operator 

Takeaways
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Log compressor Starts, Hours & 

datetime 

KPIs: cycles per day, avg cycle length

4

System is not stressed until Winter
1

Address Alarms/Faults early
2

Limit active Heat Pumps in Summer
3



Designer 

Takeaways
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Plan for modulation/Staging in 

Summer & Winter
4

½” Thermal Valves on Risers 

(Circuit Solver 115f)
1

Small Recirc Pump & Mixing Valve
2

¾” Circuit Setter for ~20% Recirc to 

Heat Pump 
3



Owner 

Takeaways
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4

1

2

3
Consider signing first service contract after 

construction with installer

O&M readiness – train operators early & 

often

Commissioning- once at start up, once 

more under winter load
5

Consider Time of Day ConEd Rate

Extend Warranty phase to include a 90% 

occupied Winter



Partial 

Electrification



Esperanza
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• 6 Stories

• 25 Units (80BR)

• Affordable Housing

• Existing Scotch Marine Boiler w/ 

Tankless Coil

• No BMS



Ex. Offsetting Steam Boiler w Tankless Coil
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NEW CHPWH SYSTEM & 
CONNECTION POINTS



NEW ETMV

(SET TO 125-F)
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EX. DHW TO BLDG.AWHP DHW TO BLDG.

AWHP + TANK 
LOOP



Installation
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Another Installation (not monitored)
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Heating Season Oil Use
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• ORANGE: HP operational = 
lower oil usage even with 
colder OATs

• LIGHT BLUE: Boiler only = 
higher oil usage even with 
milder weather

•        OAT (right axis)



Cooling Season Oil Use
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DHW Delivery Consistency
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CX/Design 

Takeaways

33

Include monitoring for failures4

RCX on existing system1

Air elimination is critical2

Dialing in flow rate for most effective 

heat transfer
3



Integrated 
Heat Pump Water Heaters



Kendal Crosslands, PA
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• Senior housing community 

• iHPWH within each dwelling unit

• 1,200 to 1,600 ft2

• Intake and discharge air from iHPWH 

ducted to locations within dwelling 

unit

• Designed to minimize discomfort and 

noise

• “Hybrid” iHPWHs



iHPWH Challenges
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• Unitized WHs in closets

• Limited airflow, reduced capacity & efficiency

• Noise

• Discharges cold air

• Savings during cooling season

• Costs during heating season
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WH

Living

Laundry

Closet

C
lo

s
e
t

Bedroom

Entry

Powder
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“Stealing” Heat

Free 

Cooling

(43 kWh)

Heating 

Penalty

116 kWh

Net HVAC 

Increase

73 kWh

HPWH Savings 

vs. Resistance:
~500 kWh



Success! 

but…
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Not necessarily practical everywhere1

Still room for improvement2

Think about applications3
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Principal Building Systems Engineer

kmcdonald@swinter.com 

Kevin McDonald

Senior Building Systems Engineer

nmisquitta@swinter.com  

Neale Misquitta

Corporate Director of Facility Management, 

Capital Planning & Sustainability

jshaffer@riseboro.org 

Joshua Shaffer

What Else?

mailto:kmcdonald@swinter.com
mailto:kmcdonald@swinter.com
mailto:kmcdonald@swinter.com
mailto:nmisquitta@swinter.com
mailto:nmisquitta@swinter.com
mailto:nmisquitta@swinter.com
mailto:jshaffer@riseboro.org
mailto:jshaffer@riseboro.org
mailto:jshaffer@riseboro.org
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