






Synthetic Refrigerant vs CO2
Subcritical Cycle Transcritical Cycle 

• Efficient heat transfer via phase change under the dome
• Higher GWP / Non-flammable
• Lower GWP / Flammable 
• Regulated substance 
• Lower pressures / pressure ratios 
• Simple cycles / high efficiency systems

• Exclusive to CO2
• Properties of CO2 improve supercritical heat transfer
• GWP = 1 / Non-toxic / Non-flammable 
• Abundant resource
• High pressures / compression ratios (1885 psi / 10:1)
• Complex cycle / reliability concerns / unavoidable losses







Beneficial new Compressor Technologies

• Liquid Injection
• Leaving water temperature  +140 F @ ground loop conditions
• Refrigerant cools compressor motor to extend operation 

envelope.

• Vapor Injection
• Leaving water temperature  +140 F @ ground loop conditions
• Refrigerant cools compressor motor to extend operation
• Enhanced capacity up 25% and efficiency up 10% at high 

compression ratios over 2.
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R-744 Heat Pump Water 
Heating
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Benefits of R-744

12

0

500

1000

1500

2000

2500

R410a R134a R513a R454b R290a R744a R717a

2088 1430

631 466

4 1 0

GWP for Refrigerants

(Propane) (CO2) (Ammonia)

Natural

Phase out 2022

Phase out 2040

• Future proof
• Non-toxic, non-flammable, 

GWP = 1
• Higher temperatures possible

• Higher temps  smaller storage
• Pathogen mitigation

• Operator friendly
• Sealed appliance
• No specialized operational training 

required for site staff
• No need for monitoring and 

evacuation
• NYC FC 606.1.1 “shall not be 

treated as an A1 refrigerant,” not 
limited to 15 HP
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• SRS Heat Pump Partners 
– Samsung HVAC 
– Nyle Water Heating Solutions 
– MultistackIntegrated solutions require 
an integrated team 
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Hydro Unit Line Up

• HE – Medium Temperature
• Nominal 36, 48, 96, and 144K Btu/h Options
• Provides hot water up to 122°F (50°C)

Model Heating  Capacity (Btu/h)

AM036CNBDCH/AA 40,000
AM048CNBDCH/AA 54,000
AM096CNBDCH/AA 108,000
AM144CNBDCH/AA 172,000

122°F 
(50°C)



Model Heating 
Capacity (Btu/h)

AM048CNBFCB/AA 54,500

AM072CNBFCB/AA 86,000

176°F 
(80°C)

Hydro Unit Line Up

• HT – High Temperature
• Nominal 48 and 72K Btu/h options
• Provides hot water up to 176°F (Max set point 167°F)
• Secondary refrigerant cycle to boost temperature
• Up to 3 HT models per refrigerant system
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Hydro Unit Basics
• Supply hot water by using high temperature refrigerant 

from a heat pump unit and a refrigerant to water heat 
exchanger 

Refrigerant Pipes

167°F Hot water out

Water in

Heat exchange between refrigerant

Liquid PipePHE

Liquid Pipe

Gas Pipe

Gas Pipe

Refrigerant Refrigerant

Heat exchange between refrigerant and water

Water OutPHE

Liquid Pipe

Gas Pipe

Water In

Refrigerant Water





Typical Applications

Fan Coil Unit Heating/Cooling

Radiant Heating/Cooling

Air-cooled unit Heating/Cooling + Hot water

Radiant Heating + Hot water

Hot water + Thermal storage

MCU

Heat Recovery

Air cooled 
indoor unit FCU

Heat Pump

Radiator

Floor heating
Heat Pump

Hot water

Heat Pump

Floor heating
Heat Pump

Floor heating

FCU

Tank integrated

Heat Pump

HR Hydro Solution







The C-Series Water-Source













• Central plant geothermal 
solutions. 

• Modular design. 
• Low GWP refrigerants.
• Domestic solutions to be 

available soon. 

Heating Solutions 



• COMMERCIAL 
GEOTHERMAL HEAT 
PUMPS

–DOMESTIC HOT WATER

• October 2024
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