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Industry Member Survey
CoolestSG has designed this survey based on feedback received during roundtable meetings with consortium
members and the public. These meetings took place in July 2020. CoolestSG has also done a scan around the
world looking at developments in other parts of the word to cross reference some of the findings and consulted
CoolestSG industry members as well as research expertise at the consortium’s Institutes of Higher Learning and
Research Institutes.

The purpose of this survey is to further document views from the industry on the direction of research and
development in new cooling technologies. The survey is broken down into 3 respective categories below:
-

ACMV
Data Centre Cooling
Refrigeration and Industrial Cooling

The form can be accessed here (please click)

As of 27 Nov 2020, CoolestSG has received a 72% response rate to the survey.
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Industry Member Survey on Cooling Research - Top 3 areas
that should be subject to further research
•
-

ACMV
Direct & Indirect Evaporative Cooling (61%)
Passive Displacement Cooling (53%)
Thermal Energy Storage (38%)

•
-

Data Centre Cooling
Liquid Cooling (61%)
Direct to Chip Cooling (53%)
AI and Technologies for Monitoring and Control of Cooling (46%)

•
•
-

Refrigeration and Industrial Cooling
Cooling for Urban Farming (46%)
Refrigerated Storage of Food (30%)
Food Microbiology and Refrigeration (23%)
Cargo Containers (23%)
Cooling of Power Plants (23%)
Cold Energy Use from LNG Regasification (23%)

As of 27 Nov 2020, CoolestSG has received a 72% response rate to the survey.
For detailed survey results please refer to Appendix 1.
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4

Appendix 1: Industry Member Survey
ACMV by number of respondents
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Appendix 1: Industry Member Survey
Data Centre Cooling by number of respondents
Data Centre Cooling
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Appendix 1: Industry Member Survey
Refrigeration by number of respondents
Refrigeration
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Appendix 1: Industry Member Survey
• Are there any areas that you think would not be necessary to be included in a cooling
technology research & development roadmap for Singapore and why?
- Cooling to reduce energy usage & maximize energy efficiency
• In the cooling technologies that you have selected: Do you plan to do your own in-house
cooling technology R&D in 2021 in Singapore / elsewhere?
- Yes (10 responses)
- No (3 responses)

• In the cooling technologies that you have selected: How much do you plan to budget for
cooling technology R&D in 2021 as % of group turnover?
- 0.05%
- 1%
- 2%
- 3%
- 5%
- Estimated to be around S$1.5 mil for the ready-to-go finished product.
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Appendix 1: Industry Member Survey
• In the cooling technologies that you have selected: How many both full time and part time
persons involved in cooling technology R&D activities within your company do you plan to
have in 2021 in Singapore / elsewhere?
- 1
- 5
- 3
- 8
- 12
•
-

What barriers would you need help to overcome related to cooling technology R&D?
Raising funds for research and P.O.C deployment
Market adoption
Engineering Labs with Realistic Capacity Test Chambers. Cost and Availability of Engineers
Right partner(s)
Readiness for commercial application
Funding
Investors to support the cooling technology innovation
Have a dedicated test-bed
A change in mindset of building authorities, building owners, consultant to try out new technology that has no
proven performance record. New technology must be given an opportunity to be test bedded, fail and
improved for it to be commercialized. More test bedding facilities would be helpful.
CoolestSG Consortium
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Appendix 1: Industry Member Survey
• Would a Cooling Technology Roadmap in your opinion be helpful for your business?
- 7 out of 13 responded with an YES

•
-

What data collection and analysis would you like to see in a cooling technology R&D roadmap?
Immersion Liquid Cooling
Real performance data and ready for commercial applications
Future technology & good ROI
TRL, cost, CAPEX, OPEX, total cost of ownership, LCA, COP, Energy efficiency, standards & regulations,
suppliers, market size estimation, Carbon abatement potential, TTM, limitations of the technology
- Real savings in energy
- Holistic analysis and figures on the manufacturing, installation, energy and cost saving on existing or emerging
cooling technology.
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Appendix 1: Industry Member Survey
• What is your vision of the cooling technologies development in Singapore, e.g. more energy efficiency, wider
adoption/coverage, more technologies that are bought from overseas or more locally-built?
- Integration of hybrid technologies both overseas and local for optimum efficiency
- Wider adoption
- Wide Adoption & Coverage of more Energy Efficient Cooling Technologies
- More collaboration between SG and EU partners
- More energy efficiency, flexibility in commercial application
- Focus on energy efficiency through system integration
- To cut down power energy by 50% or more
- To have more locally-built cooling technologies.
- More locally-built to suit our climate and culture
- Passive technology as the foundation and efficient active technology
- Locally-built cooling technologies that are more energy efficient with the potential to be widely adopted by all
the ASIA countries.

• What is the best time frame for a road mapping effort?
- 12 said 5 year plan
- 1 said 10 year plan
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Appendix 1: Industry Member Survey
• In the areas that you have selected that you think should be subject to further research, what is the current
state of the technology under consideration (current installed base, potential energy savings, cost, efficiency,
etc.)?
- Immersion Liquid Cooling
- Using low grade thermal energy. We have available thermal energy from other processes which can either be
blown away or used for additional applications in order to improve efficiency, technically and financially.
- Energy efficiency and energy savings, cost
- Potential high saving costs in CAPEX & OPEX
- Too slow in implementation
- Potential energy saving & lifetime cost analysis
- Some are still in design and paper study stage, some are installed and in test-bedding, data collection.
•
-

What existing tools or analysis, such as other roadmaps, can be used to influence scoping decisions?
Works in progress
Cooperation programs with other regions
Based on market forecast analysis
Any insightful data on other emerging or disruptive cooling technologies that will potentially render the other
cooling technologies research to be redundant or with low adoption rate.
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