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TERMS OF REFERENCE FOR CONSULTANTS 
 
 

1. A total of 38 person-months of consulting services (14 person-months of international 
consulting inputs and 24 person-months of national consulting inputs) will be engaged.  

 
2. The qualifications and outline terms of reference of the consultants are described below. 
 
A. International Consultants 

 
3. Team Leader and Centralized Air-conditioning Technology Expert (international 

consultant, 5 person-months): The Team Leader and Air Conditioning Technology Expert 
should have more than 10 years of experience in designing, testing, evaluation or 
implementation of specific centralized air-conditioning (CAC) technologies. The consultant 
should have post graduate qualifications in thermal engineering; heating, ventilation, and air 
conditioning (HVAC) engineering; engineering management or equivalent expertise. The 
expert will lead the assessment of virus transmission risks and energy efficiency of centralized 
air-conditioning systems of public buildings in selected Asian Development Bank (ADB) 
developing member countries (DMCs), lead analysis and evaluation of air conditioning 
technologies and business models, and develop designs for the implementation of pilot 
projects. In particular, the expert will: 

(i) Provide overall coordination and monitoring of technical assistance (TA) 
implementation activities including, but not limited to, conduct of assessments on 
virus transmission risks and energy efficiency of CAC systems; design of operational 
process for smart automated control system; installation, operation and monitoring 
of pilot projects; preparation of knowledge products; and  capacity-building and 
knowledge-sharing activities. 

(ii) Lead the design and implementation of comprehensive virus transmission risk 
assessments of CAC systems in buildings selected in ADB DMCs. 

(iii) Lead the design and implementation of comprehensive energy efficiency 
assessment of CAC systems in buildings selected in ADB DMCs. 

(iv) Undertake comparative analysis of advancements and innovations (including 
hardware, software, operational procedures and practices, business models, etc.) 
of CAC systems in buildings and prepare an assessment report on pilot project. 

(v) Undertake and prepare report on fluorocarbons lifecycle assessment of CAC 
systems in selected ADB DMCs. 

(vi) Design the implementation of pilot CAC projects including preparation of guidelines 
and procedures for the selection, design, procurement, commissioning, operation, 
monitoring and reporting of pilot CAC projects. 

(vii) Prepare documents on call for proposal of innovation challenge including specific 
equipment and/or software requirements, air quality and health-related 
requirements, energy efficiency requirements, and other requirements as deemed 
necessary. 

(viii) Provide inputs to the evaluation and formulate selection criteria of CAC technologies 
and/or innovation for pilot implementation. 

(ix) Review and evaluate technical proposals of smart automated control systems for 
centralized air conditioning based on building air quality and comfort requirements; 
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energy efficiency standards; environment, health and safety standards; other 
standard control parameters, equipment and software specifications; and, other 
evaluation criteria.  

(x) Provide administrative and technical assistance to ADB in the procurement, 
installation, operation and monitoring of pilot projects.  

(xi) Undertake comprehensive assessment of CAC system pilot projects in terms of 
operational and technical issues, unique challenges, and risks; identify measures 
needed to improve project reliability and mitigate project risks. 

(xii) Prepare knowledge products (including a video, presentation materials, training 
manuals, operating manual, technical assessment reports, etc.), and conduct 
knowledge-sharing and capacity-building workshops on advanced centralized air-
conditioning systems and pilot CAC projects.   

(xiii) Review overall quality of technical reports, risk assessment reports, operating 
manuals, and other knowledge products. 

(xiv) Prepare and finalize a synthesis assessment report on energy efficiency, virus 
transmission risks, fluorocarbons lifecycle of CAC systems in public buildings. 

(xv) Prepare and finalize a synthesis assessment report on pilot projects. 
(xvi) Provide other related work under the TA as assigned by the Supervising Unit.  

 

4. Centralized Air-conditioning Information Technology (IT) Application Expert 
(international consultant, 3 person-months): The centralized air-conditioning information 
technology (IT) Application Expert should have a minimum of 7 years of professional and/or 
academic experience in electrical and automatic control design, able to independently 
complete the design, programming, debugging and implementation of building automatic 
control system / centralized air-conditioning group control system / energy management 
system; experience in the development of centralized air-conditioning group control system is 
preferred. The expert is expected to have a postgraduate qualification in automation, electrical 
engineering and automation, mechatronics or other related disciplines. The expert will be 
responsible for smart automated CAC control systems that can be deployed during pandemic, 
immediate post-pandemic and normal situations. In particular, the expert will: 

(i) Conduct comparative analyses of CAC control and automation systems in public 
buildings in DMCs; identify opportunities for improvement in CAC control and 
automation systems; and prepare an IT technical assessment report. 

(ii) Provide inputs to assessment reports on virus transmission risks and energy 
efficiency of CAC systems in public buildings. 

(iii) Undertake evaluation of advancements and innovations in CAC operation and 
maintenance, such as smart controls, artificial intelligence, internet of things, etc., in 
terms of its reliability; costs; and, contribution to mitigating health and virus 
transmission risks, reducing environmental risks, and improving energy efficiency 
during pandemic and non-pandemic situations, and prepare an assessment report 
on pilot project. 

(iv) Prepare guidelines and procedures for the selection, design, procurement, 
commissioning, operation, and performance monitoring and reporting of smart 
automation systems for centralized CAC systems that can be deployed in pandemic, 
immediate post pandemic and normal scenarios. 

(v) Design operational process and prepare operational manual for smart automated 
CAC control system activities under pandemic, immediate post-pandemic and 
normal conditions. 

(vi) Prepare documents on call for proposal of innovation challenge including specific 
automation and control standards, equipment and/or software requirements.  



(vii) Assist in the review and evaluation of technical proposals of smart automated control 
systems for centralized air conditioning based on building air quality and comfort 
requirements; energy efficiency standards; environment, health and safety 
standards; and, other standard control parameters, equipment and software 
specifications. 

(viii) Provide administrative and technical assistance to ADB in the procurement, 
installation, operation and monitoring of pilot projects.  

(ix) Undertake comprehensive analysis of control and automation of CAC pilot projects 
in terms of operational and technical issues, unique challenges, and risks; identify 
measures needed to improve project reliability and mitigate project risks.   

(x) Provide technical support including resolving any encountered IT/ control technical 
issues during implementation of pilot projects.  

(xi) Provide inputs and assist team leader in the preparation of knowledge products 
(including a video, presentation materials, training manuals, operating manual, 
technical assessment reports, etc.), and conduct knowledge-sharing and capacity-
building workshops on advanced centralized air-conditioning systems and pilot CAC 
projects. 

(xii) Provide other related work under the TA as assigned by the Supervising Unit. 
 

5. Centralized Air-conditioning Energy Efficiency Expert (international consultant, 
3  person-months): The CAC energy efficiency expert should have a minimum of 10 years 
of relevant professional experience in engineering design, energy saving assessment or 
energy management contract for CAC system. The energy efficiency expert is expected to 
have a postgraduate qualification in CAC engineering or other related disciplines, preferably 
with internationally or nationally recognized professional energy assessment qualification or 
accreditation. The expert will assist the team leader in various activities and providing 
solutions for CAC energy efficiency in different scenarios, i.e., pandemic, immediate post-
pandemic and normal scenarios. In particular, the expert will: 

(i) Conduct comparative analyses and assessment of CAC energy efficiency of pilot 
projects in public buildings in DMCs; identify opportunities to improve energy 
efficiency; and, prepare an CAC energy efficiency assessment report. 

(ii) Undertake evaluation of advancements and innovations for improving energy 
efficiency of CAC systems, in terms of its effectiveness, reliability, cost, and 
contribution to mitigating virus transmission risks during pandemic and non-
pandemic situations. 

(iii) Prepare guidelines and procedures for the selection, design, procurement, 
commissioning, operation, and performance monitoring and reporting of energy 
efficiency improvement technologies and/or systems for centralized CAC systems 
that can be deployed in pandemic, immediate post pandemic and normal scenarios. 

(iv) Prepare documents on call for proposal of innovation challenge including specific 
equipment and/or software requirements, energy efficiency standards, and other 
parameters as deemed necessary.  

(v) Assist in the review and evaluation of technical proposals related to energy 
efficiency for CAC based on building air quality and comfort requirements; energy 
efficiency standards; environment, health and safety standards; and, other standard 
control parameters, equipment and software specifications. 

(vi) Provide administrative and technical assistance to ADB in the procurement, 
installation, operation and monitoring of pilot projects. 

(vii) Undertake a comprehensive energy efficiency assessment of CAC pilot projects in 
terms of operational and technical issues, unique challenges, and risks; identify 
measures needed to improve project reliability and mitigate project risks. 



(viii) Provide technical support including resolving any encountered IT/ control technical 
issues during implementation of pilot projects. 

(ix) Review design of operational process and prepare operational manual for energy 
efficiency CAC systems under pandemic, immediate post-pandemic and normal 
conditions. 

(x) Provide inputs and assist team leader in the preparation of knowledge products 
(including a video, presentation materials, training manuals, operating manual, 
technical assessment reports, etc.), and conduct knowledge-sharing and capacity-
building workshops on advanced CAC systems and pilot CAC projects. 

(xi) Provide other related work under the TA as assigned by the Supervising Unit 
 
6. Centralized Air-conditioning Health/ Air Quality Expert (international consultant, 

3  person-months): The Health/ Air Quality Expert should have a minimum of 7 years of 
relevant professional experience in health management and/or design of CAC, and familiar 
with hygiene standards and transmission mechanisms of viruses in CAC system. The expert 
is expected to have a postgraduate qualification in HVAC, public health management (indoor), 
or other related disciplines. The expert will assist the team leader in various activities and 
providing CAC health/ air quality solutions in different scenarios i.e. pandemic, immediate 
post-pandemic and normal scenarios. In particular, the expert will: 

(i) Conduct comparative analyses and assessment of hygiene, indoor air quality and 
virus transmission risks of CAC system in pilot projects of public buildings in DMCs; 
identify opportunities to improve air quality and reduce health risks related to air 
conditioning; and, prepare a virus transmission risk and hygiene assessment report. 

(ii) Undertake evaluation of advancements and innovations for improving air quality, 
hygiene, and disease resilience of CAC systems, in terms of its effectiveness, 
reliability, cost, energy consumption, and environmental impact during pandemic 
and non-pandemic situations. 

(iii) Prepare guidelines and procedures for the selection, design, procurement, 
commissioning, operation, monitoring and reporting of energy efficiency related for 
CAC systems that can be deployed in pandemic, immediate post pandemic and 
normal scenarios. 

(iv) Prepare documents on call for proposal of innovation challenge including specific 
equipment and software requirements, air quality and hygiene standards, and other 
parameters as deemed necessary.  

(v) Assist in the review and evaluation of innovation challenge technical proposals 
related to indoor air quality improvement and health resiliency of centralized air 
conditioning based on building air quality and comfort requirements; energy 
efficiency standards; and, environment, health and safety standards. 

(vi) Provide administrative and technical assistance to ADB in the procurement, 
installation, operation and monitoring of pilot projects. 

(vii) Undertake a comprehensive health-related assessment of the CAC pilot projects in 
terms of operational and technical issues, unique challenges, and risks; identify 
measures needed to improve project reliability and mitigate project risks. 

(viii) Provide technical support including resolving any encountered health/air quality 
relevant technical issues during implementation of pilot projects. 

(ix) Review design of operational process and prepare operational manual for health/ 
air quality relevant CAC system activities under pandemic, immediate post-
pandemic and normal conditions. 

(x) Provide inputs and assist team leader in the preparation of knowledge CAC products 
(including a video, presentation materials, training manuals, operating manual, 
technical assessment reports, etc.), and conduct knowledge-sharing and capacity-



building workshops on advanced centralized air-conditioning systems and pilot CAC 
projects. 

(xi) Provide other related work under the TA as assigned by the Supervising Unit. 

B. National Consultants 
 
7. The following national consultants are to provide support to the international consultants and 

carry out tasks for innovation challenge, technology assessment, report preparation and pilot 
project implementation in coordination with relevant international consultants. The specific 
work of national consultants includes, but not limited to, collecting quantitative and qualitative 
information; assist in conducting analysis or assessment; providing input to preparing draft 
reports, etc. The national consultants are expected to have similar expertise as those of the 
international consultants and must have relevant years of experience specified below. 

 
(i) Centralized Air-conditioning Technology Expert (national consultant, 

6  person-months). The National CAC Technology Expert is responsible for the 
evaluation of policy and regulation needed for specific technologies to be deployed 
and support the requirements for the pilot project. The expert should assist 
international expert to identify the technology, coordinate local counterpart and 
manage risks.  The expert should have a postgraduate degree related to HVAC, 
mechanical engineering, or other relevant disciplines with more than five years of 
work experience. 

 
(ii) Centralized Air-conditioning Information Technology Application Expert 

(national consultant, 6 person-months). The National IT Expert will assist 
international expert on the process design, consulting service in CAC smart control 
system implementation, including electronic control hardware design, management 
of CAC automation system, etc. The Expert should have automation, electrical, 
computer, mechatronics, HVAC or other relevant post-graduate degree with more 
than five years of work experience in managing and deploying AC intelligence 
technology projects. 

 
(iii) Centralized Air-conditioning Energy Efficiency Expert (national consultant, 

6  person-months). The National Energy Efficiency Expert will assist international 
expert on developing CAC energy saving system, energy consumption evaluation 
and analysis of the pilot and scale up of the technology in the city or country context. 
The expert should be familiar with local policies on energy conservation and 
efficiency for CAC systems. The national expert will assist international expert in 
analyzing energy data, optimizing operational parameters, and preparing technical 
reports. The expert should have postgraduate degree related to HVAC, with more 
than five years of work experience in project development or deployment. 

 
(iv) Centralized Air-conditioning Health/ Air Quality Expert (National consultant, 

6 person-months). The National Health/Air Quality Expert is responsible for 
investigating national codes, standards and other city- or country-specific technical 
requirements of the pilot and assist international expert to complete related works.  
The expert should have a degree related to mechanical engineering, HVAC, indoor 
environment protection or other related disciplines, with more than five years of work 
experience in CAC environment and indoor environment protection. 

 




