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CHPWH Layouts

Multi-Pass | Single-Pass

Return- to-Primary Retum- to-Primary

-
-

T

Single-Pass HPWH(s) Pnima ry Storage

Multi-Pass HPWH(s) Prima ry Storage
* 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&

Sites: 1GEO-Large 2 GEO-Med 3 Air-Sr 4 Air-Condo 5 Air-Large
Market Affordable Affordable Affordable Condos Affordable
Senior (Retrofit) (Retrofit)
Dwellings 146 78 73 38 56
Population est. 300 180 120 150 300
Installed 2025 2022 2023 2025 2025
Monitoring Started Feb April April August TBD
Type Water (Geo) Water (Geo) Air Air (tempered) Air
Multipass Multipass Multipass Multipass Single Pass
Capacity in Winter 440 mbh 800 mbh 1,000 mbh 110 mbh 340 mbh
(Storage) (2,800 gal) (2,000 gal) ( 300 gal) ( 800 gal) (3,500 gal)
Manufacturer (Qty)  Transom (x4) ArctiChill (x4) LG (x12) 80 Lochinvar (x1) Mitsubishi (x5)
& Model Severn 080 Manhattan Chiller Hydrokit 080 Hi Temp| VERITUS QAHV-N136YAU-HPB
AHP140
sysCOP
Spring (Apr/May) 2.2 2.2 1.5
Summer (Jul/Aug) 2.5 2.5 3.0 N/A
Winter (Feb/Mar) 24
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
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Tracked M&l Dato

Period, Week, #of | OAT | Geo Sys ([FCW Gall [T Mix | Tank | T Load | Hrs of Hrs of
Date Days Source | COP | Avg Pers HWS |Top |Inlet Major Minor
Temp |3hr |GPM |/Day (F) Avg DHW Loss | DHW Loss

kW |kW |2Hr

Peak | Avg |Peak | Peak

8 _3Summer "26 56 77 67 2.35 44 21.2 120 140 126 0 0 57 4 394 490
[0 30 Jul 20-26 T 79 66 247 45 214 120 141 123 0 0 o7 4 232 280
29 Jul 1319 T 81 71 239 44 210 120 140 128 0 0 25 4 257 290
028 Jul 6-12 T 75 69 2.1 44 213 120 139 130 V] 0 23 4 323 380
27 Jun 29-5 7 85 71 228 45 219 120 139 130 0 0 47 4 272 320
026 Jun 22-28 7 73 65 237 43 208 120 141 123 a 0 o6 4 298 320
25 Jun 15-21 7 74 64 234 41 196 120 141 123 a 0 29 4 296 320
24 Jun 8-14 T 78 64 241 44 211 120 141 122 V] 0 a7 4 311 350
23 Jun 1-7 T 73 60 233 46 223 120 142 121 0 0 a7 5 394 490
5 2spring '26 62 59 55 2.24 45 216 119 141 122 25 52 59 6 408 450
22 May 25-31 i 68 286 234 46 2272 113 117 25 32—| 58 5 334 360
21 May 18-24 T 68 26 229 44 212 120 142 121 0 0 o8 ) 324 370
20 May 11-17 T 63 56 2.02 42 205 120 141 129 0 0 57 6 336 350
719 May 4-10 T 60 96 227 44 213 120 142 122 0 0 a7 5 326 370
18 Apr 27-3 7 55 o4 215 44 212 120 142 121 0 0 a7 5 349 370
017 Apr 20-26 7 50 54 227 46 224 120 142 121 a 0 58 6 385 410
16 Apr 13-19 <] 67 00 234 46 223 120 141 120 V] 0 o7 6 402 430
[0 15 Apr 6-12 T 47 23 224 44 213 120 141 120 V] 0 29 6 408 450
14 Mar 30-5 T af 23 225 46 220 120 141 120 V] 0 o8 6 368 410
2 _1Winter'26 35 43 51 237 49 23.7 119 136 119 8 52 58 7 568 590
13 Mar 23-29 T 44 92 210 48 232 120 141 126 0 0 a7 7 459 570
[0 12 Mar 16-22 T 43 o1 23 5.2 249 120 138 119 V] 0 58 7 534 590
11 Mar 9-15 T a0 51 2.3 5.0 242 120 135 M7 0 2 44 6 568 570
10 Mar 2-8 7 40 o0 245 49 236 120 135 118 0 0 44 7 469 540
09 Feb 23-1 7 36 o0 2.52 47 227 "7 130 114 8 30 44 6 484 570
Total 153 62 58 2.31 46 219 119 140 122 33 64 59 5 568 590

DHW Load MBH

1Hr | Recirc | Recirc | Recirc | Avg kwh
Avg | %Load | MBH Watts/ | Active |EWH
Apt Alarms
136 15% 20 41.2 1.0 0
131 16% 21 427 0
130 16% 21 416 1.0 0
131 15% 20 40.3 0
137 14% 20 398 0
135 15% 20 411 0
130 16% 20 41.0 0
142 15% 21 415 0
152 13% 21 41.2 0
165 13% 21 42.2 3.0 135
136 12% 16 326 30 135
153 14% 21 420 0
153 14% 22 440 0
160 13% 21 428 0
164 14% 22 446 0
174 13% 22 436 0
178 12% 21 422 0
179 12% 22 439 0
189 12% 22 443 0
212 11% 22 45.1 1.4 0
203 11% 23 461 1.0 0
222 10% 23 457 15 0
218 10% 23 456 17 0
217 10% 23 456 16 0
200 11% 21 427 1.4 0
165 13% 21 42,5 1.5 135

CPD
_HP

303
21
430
228
569
191
193
172
132
121
85
17
323
119
98
94
95
77
T7
82
188
75
52
47
43
179
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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 L0OSS:  All 4 modules fail May Weekend

Complaint HP On

Site: 1 Geo Large Recovery
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DHW L0OSS: Low Capacity Feb

Site: 1 Geo Large HP-3 Overnight
Recovery 4
140 . 12-6am
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Characterizing Performance

1. SysCOP vs. DHW Load | 4. SysCOP vs. DHW InletTemp

SysCOP
SysCOP

0 200 400 100 110 120 130 140
2HR DHW Load MBH T Load In Hr Bin

Site: 1 Geo Large




Summer Vs Winter

Summer B —
212, 7

#40% Load
40% Capacity from Heat Pump
=80% Oversized

T _Source

T_CW

03 Mar 07 Jul

Site: 1 Geo Large



Winter Load Profile @ 95th Percentile @ 95th Percentile 2Hr Load

I_ O O d P rO fi ‘ e 4HP @50f Capacity: 490

3HP @50f Capacity: 370

- Affordable Housing Site ¢ 2 asreir
« 6am-6pm flat I II
« 6pm-11pm peak Il.l

12.00AM 3:00AM 6:00AM 9:00AM 12:00PM 3:00PM 6:00PM 9:00 PM

Summer Load Profile @ 95th Percentile @ 95th Percentile 2Hr Load

» Limit Active Heatpumps .- oo el coo
« 3in June
e 21in Ju|y_Sep r  2HP @60f Capacity: 300

¢ $13,5OO in kKW SaVinQS 1HP @60f EWT: 150
on TOD Rate .III I II l
T

12.00AM 3:00AM 6:00AM 9:00AM 12:.00PM 3:00PM 6:00PM  9:00 PM

Site: 1 Geo Large



Taming the Recirc

Swing Tank 50F 110F  120F

* 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 . I_
 Balance ~80% Flow to ETV g
Single-Pass Primary

e Use small pumps HPWHs Storage
* 150 units & 30 risers: 10gpm @10ft ~1/8"" HP
* Plan for air elimination




Oversized Mixing Valve Hunts

* Peak Valve Flow
» Recirc + HW Draw
* Design 162 gpm (2.57)
« Actual 33gpm (1.25")

2. Histogram of HW Draw GPM (~300 Occupants)
600 s61.9 Median: 4 99%: 15

400
2
T
200
0
0

Month  Hrs

02 Feb | 144
03 Mar | 743

396.9 396.6

I 359.8

04 Apr | 695
05 May | 744

287.2

HW Draw GPM (per minute)

06Jun | 720
07Jul | 624
2046 Total |3670 -
I I I B
239
6.3
5 10

99.9%

ETV Temperature (F) @ T_Mix supply @ SetPoint

130

120

Temperature (F)

100 .. S LS (S S S PSR [
12:00 A 3:00 AM 6:00 AM 9.00AM 12:.00PM  3:00 PM 6:00 PM 9:00 PM

Flow Vs ETV Minimum GPM @F_Recirc @F_HW Draw (CW)

20
Mn Flw fr 2"+‘TV - 15 P : ,
w‘ ;ﬂ“ u |k nl“ ‘ml 3 ' Hnr T I “ il ‘ TR TR TR " - , " "’m '

GPM

10 — |
Min Flow for <1.5" ETV = 1ngm

B ol : : , : ;
12.00AM  3:00 AM 6:00 AM 9:00AM 12:00PM  3:00 PM 6:00 PM 9:00 PM

Site: 1 Geo Large “




Peak Load vs Capacity

1. Histogram of HourlyDHW Load Site: 1 Geo Large

21.7% Winter Capacity: 440 EcoSizer Design Load: 570
725056:& 795 hrs
o © Month  Hrs
20 fE: .................... 172% ...............................................................................................................
631 hrs 02 Feb 144
o 03 Mar | 743
g 04 Apr 695
= 05 May | 744
o 8.7% 06 Jun | 720
.\2 10% .............................................................................................................
° 319:hrs 07 Jul | 624
Total 3670
0.9% 0.2% 0.2% 0.2%
34 hrs 8 hrs 8 hrs 6 hrs
0 100 200 400 500




Peak Load vs Capacity

1. Histogram of HourlyDHW Load Site: 2 Geo Medium

31.8% Winter Capacityr 800
30% '
Month Hrs
0
24.2% 23.0% 4 Apr 192
Q S5May | 744
£ 20% 6Jun | 720
= Total | 1656
@]
X
109, 9.7%
(4]
4.5% 4.2%
1.0% 1.0%
0% _D - _0 0.3% 0.2% 0.1% EcoSizer Design Load: 770 "
(4]
0 200 400 600 800

MBH



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

Summary of KPIs by Period and Day Site: 3 Airsource Senior DHW Load (MBH)

#of |[HDD |OAT |Sys |[F_ CW GII Hrs of | kW kW i Recirc | Avg Avg Avg Avg Max
Days | Avg COP | Avg Pers Minor |Peak |HP Watts/ | Active |T_Mix (ACCU |(HK HK
GPM /Day DHW Avg Apt Alarms Count | Count | Count

F
& _Baseline1 92 0o 77 22 21 40 7 14,805 160 147 53 4% 118 1.6 1.8 7
& 23 Jun 1-7 7 0 73 15 1.8 35 10 1,665 150 147 91 5% 118 1.2 14 6
& 24 Jun 8-14 7 0 78 1.5 1.6 26 8 1,357 140 122 44 5% 117 1.3 1.5 5}
25 Jun 15-21 7 0 74 13 14 25 8 1,427 110 91 39 6% 117 1.4 14 5
© 26 Jun 22-28 7 0 73 14 14 40 8§ 1,303 110 99 39 6% 118 1.9 2.0 7
27 Jun 29-5 7 0 8 1.9 1.8 33 7 1183 140 113 47 4% 118 1.9 2.0 4
& 28 Jul 6-12 7 0 75 24 21 26 6 1,035 130 116 53 4% 118 1.8 21 4
29 Jul 13-19 7 0 81 27 2.1 22 9 919 130 113 3! 4% 118 1.7 2.2 <
& 30 Jul 20-26 7 0 75 26 23 22 6 1,001 160 145 o7 4% 118 1.3 19 4
31 Jul 27-2 7 0 77 s 2.5 22 6 973 150 119 62 4% 116 1.7 2.2 <
& 32 Aug 3-9 7 0 81 3.1 27 33 0 0 24 6 982 130 123 65 3% 118 2.2 26 5}
& 33 Aug 10-16 7 0 79 30 25 31 0 0 23 6 928 130 122 61 4% 118 2.1 24 4
= 34 Aug 17-23 7 0 76 28 2.5 30 0 0 22 6 974 130 112 59 4% 118 1.6 1.5 )
= 35 Aug 24-30 7 0 75 pmeug 24 29 0 0 21 6 956 120 110 56 4% 118 1.8 1.7 3
& 36 Aug 31-6 1 0 74 27 2.3 28 0 0 19 6 133 120 114 55 4% 118 1.8 1.7 2
Total 92 0o 77 22 21 25 4 47 40 7 14,805 160 147 53 4% 118 1.6 1.8 7




Summary of KPIs by Period and Day »Site: 2 Geo Medium DHW Loss (Hrs) DHW Load (MBH)

Period #of |HDD | OAT | Geo Sys F_W GPD | Tank | Tank | T_ | Major | Minor |kW |kW | kwh Peak | Peak | Avg | Recirc | Recirc | Recirc | Avg CPD [CPD [CPD CL_ |MP HP
Days | Avg Source | COP | Avg Top | Bot i Peak | Avg | EWH 2Hr |1HR |1HR | %load | MBH |Watts/ | Active | _C1 |_C2 |_HP |HP |Count | Count
Temp GPM ((3)] (F) Apt Alarms

© _Baseline1 158 1 73 50 1.8 3 247 137 134 129 5 10 94 19 18,140 441 480 121 29% 35 130 1.1 14 18 7 1071 24 0.6
5 4 Apr 8 6 54 49 2.0 4 308 139 137 130 0 0 81 25 141 441 480 174 25% 43 160 1.5 10 17 4 1095 2.7 1.2
= 17 Apr 20-26 4 7 53 49 20 4 308 138 136 130 0 0 81 26 141 441 480 171 24% 42 156 2.0 10 14 5 820 25 14
© 18 Apr 27-3 4 DRSS 49 21 4 307 140 138 130 0 0 70 24 0 373 400 177 25% 44 164 1.0 10 20 2 3164 3.0 1.0
8 5 May 31 2 64 50 21 3 276 141 138 130 0 0 94 21 0 393 400 153 26% 40 149 1.0 16 16 2 5796 29 0.9
© 18 Apr 27-3 3 5 55 49 22 3 252 140 138 130 0 0 69 20 0 237 270 156 28% 44 164 1.0 12 20 1 7764 3.0 0.9
= 19 May 4-10 7 2 60 51 20 3 283 141 138 130 0 0 82 23 0 323 350 162 26% 42 156 1.0 19 14 1 4784 3.0 1.3
= 20 May 11- 7 2 63 20 4 297 141 138 130 0 0 94 24 0 393 400 163 24% 39 145 1.0 21 21 2 9217 29 1.2
5 21 May 18- 7 3 68 22 3 272 140 138 130 0 0 66 20 0 266 280 148 26% 39 146 1.0 13 13 2 5770 29 0.7
B 22 May 25- 7 0 68 22 3 261 141 138 130 0 0 65 18 0 249 250 139 27% 38 144 12 13 2 3300 28 0.7
8 6Jun 30 0 75 21 3 235 141 138 130 0 0 77 15 0 215 230 1M 30% 34 127 1.1 15 18 4 1351 23 0.7
H 23 Jun 1-7 7 0 73 21 3 239 141 138 130 0 0 66 16 0 215 230 118 30% 55 133 10 17 3 2016 21 0.7
= 24 Jun 8-14 7 0 78 21 3 250 141 138 130 0 0 68 16 0 214 230 120 29% 35 130 1.0 22 15 5 1053 24 0.7
5 25 Jun 15-21 7 0 74 21 3 217 141 138 130 0 0 77 14 0 166 170 100 32% 32 121 20 13 2 1898 24 0.7
© 26 Jun 22-28 7 0 73 2.1 3 238 141 138 130 0 0 68 15 0 204 220 106 30% 32 120 1.0 " 28 5 842 2.2 0.7
B 27 Jun 29-5 2 0 81 23 3 223 140 138 130 0 0 68 14 0 161 190 108 33% 35 133 1.5 10 20 3 3632 26 0.7
8 7 Jul 31 0 78 1.0 3 244 122 120 128 1 6 68 28 17,995 185 200 101 29% 29 109 1.3 15 17 4 6877 1.7 0.2
E 27 Jun 29-5 5 0 86 1.3 3 228 127 126 129 0 1 52 23 2074 165 190 104 30% 31 17 2.0 12 11 29 0.3
= 28 Jul 6-12 7 0 75 0.8 3 238 114 M2 127 0 0 43 34 - 164 180 93 29% 27 100 1.2 0.0
H 29 Jul 13-19 7 0 81 0.9 S22 51288 11 01 25 1 4 43 38 - 174 190 111 25% 28 107 1.0 0.0
5 30 Jul 20-26 7 0 75 1.1 3 238 123 121 128 0 1 66 27 - 179 180 99 30% 30 12 1.0 10 18 4 2317 1.5 0.3
B 31 Jul 27-2 g 0 76 2.1 3 234 141 138 130 0 0 68 14 0 185 200 97 30% 29 110 1.0 20 20 4 1863 23 0.7
5 8Aug 3 0 78 24 3 224 141 139 130 3 3 78 13 0 244 270 108 32% 35 130 1.0 12 19 12 495 28 0.6
8 31 Jul 27-2 2 0 80 22 3 203 140 138 130 0 0 69 12 0 141 180 93 30% 28 105 1.0 18 22 3.0 0.6
© 32 Aug 3-9 7 0 81 2.4 3 206 140 138 130 1 1 70 12 0 239 260 99 32% 32 119 1.0 13 16 3 4767 3.2 0.6
= 33 Aug 10- 7 0] TR 2.5 3 239 141 139 130 1 1 68 14 0 244 270 117 31% 36 136 1.0 8 25 12 455 2.7 0.7
© 34 Aug 17- 7 0 76 2.4 3 234 141 139 130 0 0 70 14 0 216 270 114 33% 37 139 1.0 12 22 15 295 27 0.6
= 35 Aug 24- 7 0 75 23 3 222 141 139 130 1 1 78 13 0 230 240 107 33% 35 132 1.0 15 14 12 387 26 0.6
= 36 Aug 31-6 1 0 74 22 3 231 141 139 130 0 0 68 13 0O 183 230 105 31% 33 123 1.0 19 11 17 116 1.4 0.5
E 9 Sep 27 0 74 23 3 234 141 139 130 1 1 69 14 5 227 290 108 31% 34 127 1.0 9 17 10 404 25 0.6
= 36 Aug 31-6 0 75 22 3 234 141 139 130 1 1 69 14 5 21 240 103 31% 32 118 1.0 9 12 10 381 25 0.6
H 37 Sep 7-13 7 0 75 2.4 3 234 140 138 130 0 0 69 14 0 227 290 112 32% 36 135 1.0 9 22 10 438 24 0.5
= 38 Sep 14- 7 0 72 0
= 39 Sep 21- 7 0
Total 158 1 73 50 1.8 3 247 137 134 129 5 10 94 19 18,140 441 480 121 29% 35 130 1.1 14 18 7 1071 24 0.6




CHPWH Resources

« CHPWHSs- 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

Commercial/Multifamily HPWH Systems Qualified Products List

for

Advanced Water Heating Specification Version 8.1

A Specification for Residential, Commercial/Multifamily, and Industrial Water Heaters and Heating Systems :
Updated: 09/22/2026 n e ea

Market Hot Mild Cold Very Cold ASHRAE/ANSI
Climate Climate Climate Climate 118.1 Performance

Company Identifier Configuration Ililne::;ir: o . Fone o Ecoport’ 1181 ontonngs

Tier SysCOP Tier SysCOP Tier SysCOP Tier SysCOP Map

Multi Pass  cyustom

A. 0. Smith AHPA060" Returnto  Engineered 2 25 |2 21 |2 18 |2 16 No No
Primary System



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

. . . N

Operator ®
Takeaways 3

System is not stressed until Winter

Address Alarms/Faults early

Limit active Heat Pumps in Summer

Log compressor Starts, Hours &
datetime
KPls: cycles per day, avg cycle length

21



. . . N

Takeaways 3

Designer

52" Thermal Valves on Risers
(Circuit Solver 115f)

Small Recirc Pump & Mixing Valve

% Circuit Setter for ~20% Recirc to
Heat Pump

Plan for modulation/Staging in
Summer & Winter

22



‘ Consider Time of Day ConEd Rate

Extend Warranty phase to include a 90%
occupied Winter

OWH er ConS|derIS|gn|pg flrst service contract after
construction with installer
TO keOWst O&M readiness — train operators early &

often

Commissioning- once at start up, once
more under winter load

23
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Helgile]
Electrification




* 6 Stories S : 7 S
+ 25 Units (80BR) TR AN
+ Affordable Housing L =rdal

» Existing Scotch Marine Boiler w/

Tankless Coil a " o
* No BMS S
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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)

Oil Use Per Day (Gal)

800

600

400

Oil Use Per Day (Gal)

200

HP Down

HF Partly Operational
Plant Operation

HP Operational

OAT (F)



Cooling Season Qil Use

Oil Usage (gal)
160

Oil Use Per Day (gal)
N A O ® O N B
o O O O o o o

HP Operational HP Down
m Oil Usage (gal)

o




DHW Delivery Consistency

® HWS to Building @OAT

| VI

0AT

MY 28

26

24
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. . . N

CX/Design ®
Takeaways 3

RCX on existing system

Air elimination is critical

Dialing in flow rate for most effective
heat transfer

Include monitoring for failures
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INnfegrated

Heat Pump Water Heaters




Kendal Crosslands, PA

« Senior housing community

* IHPWH within each dwelling unit
« 1,200 to 1,600 ft?

* Intake and discharge air from iHPWH
ducted to locations within dwelling
unit

» Designed to minimize discomfort and
noise

« “Hybrid” iIHPWHs
- A H e LT PR




o Figure 1-1
evaporator coil
IHPWH Challenges =
compressurﬁ\‘\
g . ; \ :{\ gﬂol&
* Unitized WHSs in closets oom 7 E outet
-alr o
- Limited airflow, reduced capacity & efficiency 7 R e
Con::i:irl'li £ | = : ——drain
* Noise auxifary — : —
. . element?s} D?JT;.:‘IZ
* Discharges cold air e
. . . temperature
« Savings during cooling season o el valve
» Costs during heating season
drain cold
valve | water
> —




Average IHPWH Electricity

m Heat Pump
m Resistance

N W H~ O O

kWh / day

1
0I Illlll.

MA MB MC ME MH WA WE WI WJ
Apartment



/\ Bedroom

Closet

Powder







“Stealing” Heat

Free Heating Net HVAC
Cooling Penalty Increase
(43 kWh)| | 116 kWh 73 kWh

HPWH Savings
vS. Resistance:

~500 kWh




. . . N

Success!
but...

‘ Not necessarily practical everywhere

‘ Still room for improvement

‘ Think about applications

41



What Else@¢

Kevin McDonald

Principal Building Systems Engineer
kmcdonald@swinter.com

Neale Misquitta

Senior Building Systems Engineer
nMisquitta@swinter.com

Joshua Shaffer

Corporate Director of Facility Management, m&
- Capital Planning & Sustainability

shaffer@riseboro.org 42
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