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Optimising System 
Efficiency with Control 
Valves.

Control for CO₂ and Propane Heat 
Pump Systems



2

C
L

A
D

E
 H

E
A

T
IN

G
 G

U
ID

A
N

C
E

  
P

A
C

K

INTRODUCTION //

Maintaining the correct DT in a heat system is essential for the operation 

of any heat pump. 

Valves are a critical part of the system playing a vital role in controlling 

both temperature and flow at many points in the system. 

This guide covers two key uses of valves that we have found to work well 

in many applications. 

This guide is designed to demonstrate the principles of control that may be 

used in a design it does not constitute a design, a requirement or an 

instruction. 
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Control Valves - Pressure Independent Control Valves (PICVs) 

Pressure Independent Control Valves integrate the functions of a differential pressure regulator, a control valve, and a flow limiter 

into a single unit. PICVs may be used in many parts of the system for example: on each radiator, on a heating circuit or on the main 

return to the heat pump. In systems utilising natural refrigerant heat pumps PICVs are particularly advantageous.

Role in Managing Return Temperatures

1.Stable Flow Control: PICVs automatically adjust to maintain a 

constant flow rate regardless of variations in system pressure. This 

is critical in ensuring that heat transfer and energy extraction are 

consistent, which stabilizes the return temperatures of LTHW 

systems​​.

2.Prevention of Overheating: By maintaining precise flow limits, 

correct control of PICVs prevent excessive heating of the return 

water. This is essential for CO₂ heat pumps, which require a 30°C 

return temperature to operate within their efficient supercritical 

range​​.

3.Dynamic Adjustment: PICVs respond dynamically to changes in 

demand from signals via the control panel, such as fluctuating 

heating requirements across zones. This adaptability ensures that 

the return water temperature remains within design limits​​.

Pressure Independent Control Valves should be specified to be fast acting in order to react in sufficient time to give good control.
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Control Valves – 3-Port Back End Protection

A 3-port diverter valve plays a critical role in maintaining optimal return temperatures in heating systems using propane refrigerant heat pumps. 

This valve ensures that the heat pump operates within its design parameters.

Temperature Control Strategy
•The valve maintains a consistent return 

temperature set point, depending on the system 

design requirements.

•If the return temperature falls below the set 

point, the valve modulates to divert flow from 

the flow line, mixing it with the return water to 

raise the temperature.

•This strategy ensures the heat pump maintains 

the required DeltaT between flow and return 

temperatures, which is critical for achieving 

efficient heat transfer and system stability.

By ensuring that the return water temperature aligns with the set point, the system safeguards the heat pump from inefficiencies or operational 
issues that could arise from improper temperature differentials. Maintaining the DeltaT also supports the heat pump in achieving its target flow 
temperature, ensuring reliable and consistent heating delivery.

Constant 10C TD Variable or wider TD
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ABOUT THIS INFORMATION //

Any technical advice provided is for informational purposes only, unless specifically covered by a purchase order, and is based on our current understanding and available 

information. While we strive to ensure the accuracy and reliability of the information provided, it is not intended to be a substitute for professional advice or services 

tailored to specific circumstances. 

By utilising this advice, you acknowledge that it is provided "as is" without any warranties or guarantees, express or implied, regarding its completeness, accuracy, 

reliability, suitability, or availability. 

We strongly recommend consulting with a qualified professional before implementing any advice or making any decisions based on the information provided. 

In no event shall Clade or its representatives be liable for any direct, indirect, incidental, special, or consequential damages, including but not limited to loss of profits, data, 

or other intangible losses, arising out of or in connection with the use of, or reliance on, the technical advice provided.

-------------
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THANK YOU //

Head Office & Registered Office //

Bristol & Bath Science Park,

Dirac Crescent, Emersons Green,

BRISTOL  BS16 7FR 

The Technology Centre //

Unit R3 Gildersome Spur Industrial Estate,

Stone Pits Lane, Morley, 

LEEDS  LS27 7JZ 

 

www.clade-es.com 

Sales@clade-es.com
Aftersales@clade-es.com 
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