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National Project

Project Funding Global Environment Facility, GEF

Implementing 

Agency

United Nations Industrial Development 

Organization, UNIDO

Executing Agency SIRIM

Stakeholders
MOSTI, KETSA, EPU, ST, SEDA, MGTC, MITI, 

MIDA, SME Corp, SERI, FMM
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National Project

GHG Emissions Reductions in Targeted Industrial Sub-Sectors Through 

Thermal Energy Efficiency and Application of Solar Thermal Systems in Malaysia 

Component 1

• Develop 
regulatory 
framework 
and financial 
incentive 
schemes 

Component 2

• Awareness 
raising and 
capacity 
building 
program

Component 3

• Demonstrati
on project 
and scaling 
up sector 
specific 

Component 4

• Monitoring 
and 
evaluation

AEE INTEC : Project Technical Support & Training
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Project Background

• Thermal energy efficiency (demand-side) – not yet regulated

• Renewable Energy Act 2011 – focus on Feed-in Tariff (Fit) for electricity generation from the 

specified renewable energy resources and technology

 Biogas

 Biomass

 Small hydropower

 Solar Photovoltaic   

Currently in Malaysia…

Energy Efficiency and Conservation Act (EECA) – bill to the Parliament for debate

• Targeted 2022-2023
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Project Background

Related Federal Agencies

SEDA : Sustainable Energy Development Authority

• Authority for RE Act 2011

EC : Energy Commission

• Energy (electricity & gas) regulator

• In near future Thermal Energy – (based on EECA)

MGTC : Malaysia GreenTech

• Green procurement development & database

MIDA : Malaysia Investment Development Authority

• Green investment tax – based on the green 

procurement

In March 2019… we develop Project Ecosystem for Solar Thermal Demonstration Project Development

Related State Agencies

Selangor

• Invest Selangor Berhad (ISB)

Sarawak

• Sarawak Economic Development Corporation (SEDC)

Johor

• Iskandar Regional Development Authority (IRDA)

Terengganu

• Entrepreneur Development Foundation (YPU)

• East-Cost Economic Regional Development Authority 

(ECERDC)
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Project Background

SEDA
To develop national dashboard to monitor 

solar thermal system performance

MIDA
To  ensure solar thermal system entitle for 

Green Investment Tax Allowance (GITA)

UNIDO-

MAEESTA

One of the success factors for this project (a case study)  
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Project Background

Company Industry State

Company A Bulking Storage Selangor

Company B Medical Glove Terengganu

Company C Animal Feed Terengganu

Company D Food Ingredients Johor

Company E Resort Sarawak

+

February 2020 : 5 Project Approved

(Before Covid19 Pandemic)

Current : 2 Project Proceed

(Current Covid19 Pandemic condition)

Company Industry State

Company D Food Ingredients Johor

Company Industry State

Company F Oleochemical Johor
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Palm Oil and Oleochemical Industry  

Palm Oil and 

Oleochemical 

Industry

Sustainability Certifications in the Palm Oil Industry

• Roundtable on Sustainable Palm Oil (RSPO)

• Malaysia Sustainable Palm Oil (MSPO)

• Indonesia Sustainable Palm Oil (ISPO)

• International Sustainability and Carbon Certification (ISCC)

• Roundtable on Sustainable Biomaterials and Sustainable  

Agriculture Networks (RSBSAN)

UNIDO-MAEESTA : we are collaborating with UTM to approach Company F (oleochemical industry)

This project was developed based on the triple helix work integration model : Industry, Government  & University

Sustainability Report – compulsory for Public Listed Company
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Palm Oil and Oleochemical Industry

Third Industrial Master Plan 

(IMP3) 2006-2020 by MITI : 

Palm-Oil Based Industry

Malaysia currently produces 28% of the world’s palm oil and export and export 33% of it.

(Ismail et al, 2020) 
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Solar Heat for Industrial Processes (SHIP)

The annual average solar irradiation level (kWh/m2) in Malaysia

Malaysia has great achievement 

on solar PV installation projects

Total installed capacity at the 

end of 2019 was about 1.2 GW

https://cleanenergynews.ihsmarkit.com/res

earch-analysis/malaysia-to-rely-on-annual-

tenders-to-achieve-7-gw-renewable-t.html
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Methodology

Main reference - documents:

• Hassine, I.B., Helmke, A., Heß, S., Krummenacher, P., 

Muster, B., Schmitt, B., Schnitzer, H., (2015). Integration 

Guideline. IEA SHC Task 49

• Schmitt, B. (2016). Classification of industrial heat 

consumers for integration of solar heat. Energy 

Procedia, 91, 650-660 

• Baniassadi, A., Momen, M., Amidpour, M., Pourali, O., 

(2018). Modelling and design of solar heat integration 

in process industries with heat storage. Journal of 

Cleaner Production, 170, 522-534 
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Methodology – Process 1

Identify potential integration points

Based on thermal energy study or assessment 

(at supply level or process level)

• Load profile 

• Temperature level

• Thermal energy demand/loss

• Batch or continuous process

• Potentials and barriers for integration

Critical load or not?

(Main process or others)
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Methodology – Process 2

Analyse potential integration concepts

Based on potential integration points

• Identify potential location for solar collector 

installation and estimate the area

• Identify potential location for solar storage 

• Identify potential piping route from solar 

collector to storage to integration point

Limitation and other physical barriers
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Methodology – Process 3

SHIP – Concept design and analysis 

Using SHIP excel tool

• Determine suitable integration concept design

• Analyse suitable solar collector types

• Analyse potential solar yield, solar fraction, 

utilization rate and system efficiency

• Analyse stagnation and overheating protection

• Analyse potential carbon emission reduction

Sensitivity study and optimization (consideration 

on other barriers)
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Methodology – Process 4

Techno-

economic 

analysis

Shading 

analysis 

(on-site)

Stop

Detailed design for project execution

Back to the 

process 1 

or 2

From the  

process 3
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Case Study – Proposed SHIP Integration

Two major limitations:

• Rooftop area: 1,360 m2

(rooftop may change)

• Budgetary allocation : RM 

680k (EUR142k)

Currently:

The heating system using 

steam boiler (NG) – heating 

all 7 bulking storage tanks

Proposed:

SHIP integration to the new 

hot water tank for heating all 

7 bulking storage tanks.

Backup with existing boiler 

including heat recovery 

65-70 ℃

72 ℃

Design based on 

daytime operation 

only
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Case Study : SHIP Design & Analysis
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Conclusion

• Based on the constant load profile and the high solar irradiation throughout the year, solar fraction of up

to 53% can be achieved.

• Economic performance is very promising compared to actual energy costs and the expected further

increase in the upcoming years.

• SHIP is significant to be applied in the palm oil and oleochemical industry for cost reduction of the fossil 

fuel (boiler application) and decarbonisation strategy.

• This will influence the future potential revision and formulation of renewable energy policy (RE Act 2011) 

to consider solar thermal technology application for heat generation in industry and building sectors.
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Thank You Very Much

Ahmad Zafuan Mohamed Kassim

National Expert

Energy Efficiency & Solar Thermal

UNIDO-MAEESTA Project

www.maeesta.com

A.MOHAMEDKASSIM@unido.org

+60 19 242 8511


