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Technologies to improve DHW production with
heat pumps
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Glycol temperature in the source circuit (ºC)
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Hybrid power supply – PV & Heat Pumps
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Smart Tank



Pressure 
Transducers



Q -Mode
•Variable capacity forced 

air cooling
•Simultaneous cooling 

and hot water
•Variable capacity forced 

air heating
•Stand alone hot water 

production











Recovery without any Space Temp 
interruptions.

HWG production QE1860 
runtime 34.8 minutes.



1860 Heat Pump verses 4500 Watt Element

36 Minutes 1 hour 9 minutes

QE1860 normal low HWG capacity 
using 85 gallon tank



Gas Water Heater

40,000 @ .70 EF is 28,000 net water 
heating



Case Study 1 - Overview

• Original development were installed 
in two new construction homes 
located in Oak Ridge, TN as part of 
the ZEBRAlliance Project.

• 3-story
• 3,700 ft2

• High performance envelope

• Non-occupied research homes with 
simulated water and internal loads 
used to validate building and 
appliance simulation models.

• Final report: CRADA NFE-07-01000



Case Study 1 - Overview

• A 2,600 ft2 model home was then used to simulate system performance 
across 5 U.S. locations:

• Atlanta
• Houston
• Phoenix
• San Francisco
• Chicago

• 2-ton HVAC and 50-gallon water heating systems
• Baseline

• 13 SEER ASHP with 0.9 EF electric tank.
•  2-Stage GSHP

• 27 EER with desuperheater and 0.9 EF electric tank.
• Variable GSHP

• Integrated water heating and smart tank.



Case Study 1 - Results

Operational Mode
ASHP 2-Stage GSHP Variable GSHP

Energy Use 
(kWh)

Energy Use 
(kWh) Savings (%) Energy Use (kWh) Savings 

(%)

Atlanta

Heating 2388 (93) 1660 (5) 30.5 1155 (6) 51.6

Cooling 1608 1177 26.8 754 53.1

WH 3293 2672 (2524) 18.8 848 (3) 74.3

Total 7479 5699 23.8 2946 60.6

Phoenix

Heating 762 542 28.9 306 59.9

Cooling 3450 2756 20.1 1921 44.3

WH 2470 1731 (1575) 29.9 510 79.4

Total 6871 5218 24.1 2926 57.4

Chicago

Heating 6448 (1268) 4052 (95) 37.2 3139 (41) 51.3

Cooling 651 333 48.8 251 61.5

WH 4140 3309 (3108) 20.1 1309 (101) 68.4

Total 11429 7884 31.0 4888 57.2

Red = Resistance 
Heat



Case Study 1 - Results

Operational 
Mode

2-Stage GSHP Variable GSHP

Energy Savings (%) (%) Total Energy 
Savings Energy Savings (%) (%) Total Energy Savings

Atlanta

Heating 30.5 40.9 51.6 27.2

Cooling 26.8 24.2 53.1 18.8

WH 18.8 34.9 74.3 53.9

Phoenix

Heating 28.9 13.3 59.9 11.6

Cooling 20.1 42.0 44.3 38.8

WH 29.9 44.7 79.4 49.7

Chicago

Heating 37.2 67.6 51.3 50.6

Cooling 48.8 0.9 61.5 6.1

WH 20.1 23.4 68.4 43.3



Case Study 1 – Summary

• Moving to a GSHP showed overall site energy reductions of 25-
30% when compared to the baseline system.

• A fully variable GSHP with integrated water heating increased to 
50-60%.
• 45-55% through hot water production.

• Site reduction of resistance heat is crucial for savings.



Justin Jobe

Sales & Field Applications Engineer 



Variable Speed
Water to Water & Air to Water Heat Pumps



Benefits of Water to Water/ Air to Water HP’s

•Hydronic heating/cooling is more efficient than 
forced air heating/cooling

• 1” diameter pipe can carry as much heat as a 10” x 14” duct

•Added bonus of 100% DHW

•Great boiler replacement

•Heating/Cooling/DHW

•No More Buffer Tanks!

1” Pipe

10” x 14” Duct



Variable Speed Hydronics Offer
• Radiant floor

• Fan coil forced air heating and/or cooling

• Decorative low mass wall/baseboard radiation

• Domestic hot water generation

Limitless 

Flexibility



Heat Pump 

DHW Tank





Poestenkill, NY





Anacortes Washington 







Questions???...
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