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HVAC Technology Update
Heat Pump for Sustainable Heating & 

Cooling



About SustainE

 Sustainable Energy Ltd is a Heat Pump Manufacturer and solution provider 

for green technology. 

 Solutions on energy-intensive sectors such as air-conditioning, 

dehumidification, and hot water systems. 

 Innovative heat pump technology, desiccant dehumidification, integrated 

functions. 

 Design integrating heat pumps systems to optimize energy use. 
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Publications
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Book title: Heat Pumps for Sustainable Heating and

Cooling

Authors: Y.H. Venus Lun and S.L. Dennis Tung

eBook ISBN: 978-3-030-31387-6

Hardcover ISBN: 978-3-030-31386-9

Publisher: Springer

This book:

o Demonstrates how heat pumps provide an

energy-efficient solution for heating and

cooling

o Describes innovative heat pump system designs

o Explains the practical applications of heat pump

technology in buildings



Designated Local Research Institution 

(DLRI)
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Energy consumption in non-residential 

buildings
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• More than 60% of building energy consumption is accounted for HVAC 

system.

• 1 unit of Cooling requires 1.3 unit of Heat rejection to outdoor.

• Demand for heating in building includes dehumidification and hot water.

• Locally recycle of heat energy is feasible for energy saving.

• Other than regulation on machine efficiency (BEC), innovative design is 

required for further reduction on energy consumption.

• Heat pump is an effective way to recycle heat energy locally.
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Cooling capacity (2 units) + Input power (1 units) 

= Heat output (3 units)(kW)

COP = Heat output / input power =3

Air to water heat pump COP = 2.8~3.8

Water to water heat pump COP = 4.4~4.5

Coefficient of Performance (COP)



Benefit of using heat pump

 Cooling and heating simultaneously.

 Recycle waste heat into usable heat within same location.

 Reduce energy consumption in electrical or gas.

 Reduce waste heat emission to ambient.

 Heat pumps are largely adopted in non-residential buildings of 

both public sector and commercial sector

Email: info@sustaine.com.hk | Whatsapp: +852 90270632 | Phone: +852 23708300 7



Email: info@sustaine.com.hk | Whatsapp: +852 90270632 | Phone: +852 23708300 8



Air to Water Heat Pump

- COP by hot water inlet/outlet

• Scroll COP 2.8-3.0

• Screw COP 3.2-3.840C/45C

• Scroll COP 2.8

• Screw COP 2.360C/65C

• Only available in Scroll COP 2.175C/80C

• Only available in Screw COP 2.285C/90C
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BEC-2021 

requirements:

• Below or 500kW, 

not less than 2.8

• Above 500kW, not 

less than 3.1

• Rated at hot 

water inlet/outlet 

@ 40°C/45 °C

• Ambient 7°C ; 

90%RH



Water to Water Heat Pump

- COP by hot water inlet/outlet

• Scroll COP Heating 4.4, Total 7.8

• Screw COP Heating 4.5, Total 8.040C/45C

• Scroll COP Heating 2.6, Total 4.2

• Screw COP Heating 2.7, Total 4.460C/65C

• Only available in Scroll COP

• Heating 2.3, Total75C/80C

• Only available in Screw COP

• Heating 2.5, Total85C/90C
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BEC-2021 

requirements:

• Below or 500kW, 

not less than 4.4

• Above 500kW, not 

less than 4.5

• Rated at hot water 

inlet/outlet @ 

40°C/45 °C

• Rated at chilled 

water inlet/outlet 

@ 12.5°C/7 °C



Condenser Water as Heat Source
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Total Energy Heat Pump
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 Heating mode – Air source heat pump.

 Heat recovery mode – Water to water heat 
pump.

 Cooling mode – Air cooled package chiller.

 High cooling small heating mode

 Small cooling and high heating mode

No need to worry about load balance 

between cooling & heating



Total Energy 

Heat Pump

Schematic 

Diagram
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Indoor Swimming Pool Heat Pump
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Indoor swimming pool heat pump 
schematic diagram
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Energy optimization
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• Recover heat energy from dehumidification process

• Use recovered heat to keep indoor pool water at warm 

temperature.

• Less energy consumption for providing warm air to pool 

hall.

• An example of locally recycle of heat energy to maximize 

energy saving.



Desiccant Dehumidification 

technology
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• High humidity weather condition

• Air conditioning too cold



Desiccant Application
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• Designated Fresh Air System

• Fresh air is treated by Desiccant to achieve very low dew point.

• Building latent load is removed by low dew point fresh air.

• Whereas sensible load is handled by chilled ceiling / panel.

• Huge energy saving for chiller plant operating at higher chilled water 

leaving temperature.

• Integrated with heat pump at regeneration air path for extend energy 

saving.

• Other application including laboratory, food processing, etc.



Desiccant Dehumidifier Principle
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Desiccant Dehumidifier Unit
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Integrated Heat Pump PAU/AHU
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Advantages & Application
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• Prevent high relative humidity at low supply air temperature.

• Useful for unoccupied period of space with unwanted high relative 

humidity in summer.

• Reduce energy consumption of HVAC system.

• Can provide fresh air heating by heat pump for energy saving.

• Sport hall, classroom.



Future Developments

 High Temperature 120C Air to Air Heat Pump (2023)

 Integrated with Desiccant Dehumidification – energy saving

 Designated fresh air system – (Room temperature set-point 27C)

 Dryer in food processing – Chinese medicine, dry sea food.
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Q&A
Thank you for your time

Please visit our: 
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Care for our globe,

Use sustainable energy.

SustainE

WhatsApp Website


