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Background :
Work experience :

Mr. Yoshinori Shirakata
Japanese
Regional General Manager of Mitsubishi Heavy Industries 
Asia Pacific. Pte. Ltd (MHI-AP) in Singapore
yoshinori.shirakata.ks@mhi.com
Since April 2022 
Mechanical engineer
Chiller plant engineering, R&D for Heat exchanger, Chiller 
& HP development and design
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Lineup of Heat Pumps Categorized According to Supply Temperature and Purpose of Use

Heat Pump Type
Centrifugal Chiller
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Product Line : Customizable Model List Hospital 
Shopping center

PL type: Equipped with two compressors
Single compressor chillers are manufactured exclusively at the Kobe factory
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New Low GWP refrigerant centrifugal chiller series

ETI-W series

Centrifugal Heat Pump
HFO-1233zd（E）

※Currently available in Japanese market
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High-Temperature
Hot Water Supply

ETI-W Series

Recovers waste heat generated from factories and equipment to supply hot water up to 90℃

Utilizes a wide heat source 
temperature range (10℃-40℃) 
to supply hot water up to 90℃.

Energy Efficiency

Compared with a once-through 
boiler, CO₂ emissions are 
reduced by approximately 70% 
and operating costs by 
approximately 40%

Low Environmental 
Impact

Adopts low-GWP refrigerant 
HFO-1233zd (E), reducing 
environmental impact while 
ensuring regulatory compliance.

Recovers waste heat generated from factories and equipment to supply hot water up to 

Utilizes a wide heat source 
temperature range (10
to supply hot water up to 90

ETI-W Series

※Currently available in Japanese market
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ETI-W Series

Identifying Waste Heat Applying Hot Water
Sources of Waste Heat Applications Hot Water
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Customizable Model, ETI-Z Series: Outline

Performance

380V, 400V, 415V, 440VPower source 
<Main>

Starting
method VSD Build-in inverter

Refrigerant

Cooling capacity

HFO-1233zd(E)

ODP
0

300 - 700 RT

COP 6.7  
0.52 kW/RT

IPLV 11.2HFO-1233zd(E)

GWP

1
Application Low temperature

Heat pump 
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Customizable Model, GART-ZE/GART-ZEI Series : Outline

Performance

Power 
source 
<Main>

Starting
method

Application
Low temperature
Heat recovery
Heat pump 

Constant  Speed 

COP 6.9  
0.51kW/RT

Variable Speed 

IPLV 7.8

Only as a rough indication

CapacityCapacityCapacity 380V380V380V 400V400V400V 415V415V415V 3kV3kV3kV 3.3kV3.3kV3.3kV 6kV6kV6kV 6.6kV6.6kV6.6kV 10kV10kV10kV 11kV11kV11kV
300 - 800 ● ● ● ● ● ● ●

800 - 2500 ● ● ● ● ● ●

2500 - 5000 ● ● ● ●

Refrigerant

Cooling capacity

HFO-1234ze(E)

ODP
0

300 - 5000 RT

HFO-1234ze(E)

GWP

<1

High Voltage : 

Direct-on-line, Reactor, Auto transformer, VSD, 
Soft starter 
Low Voltage :

VSD, Soft starter, Star Delta
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Case Study - Sony Device Technology(Thailand) Co., Ltd
11

Approx.30% Reduction
Archived for Annual Running cost and CO2 Emission

Reference from MHI Energy Transition

・To renovate a clean room(area:6,250㎡) for semiconductor 
plant due to a flood in 2011 

・To reduce CO2 emissions due to consumption of  huge 
electricity

Background of this project were

https://solutions.mhi.com/case-studies/energy-saving-with-visualizing-operating-status-of-entire-chiller-system/
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Case Study - Sony Device Technology(Thailand) Co., Ltd 12

Reference from MHI Energy Transition

Facility 
Supply chilled water 7 ℃

Variable Speed Drive:

ETI-50 4 Units
Heat Source Control 
System:

Ene-Conductor 1 Unit

https://solutions.mhi.com/case-studies/energy-saving-with-visualizing-operating-status-of-entire-chiller-system/
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Case Study - Sony Device Technology(Thailand) Co., Ltd 13

System COP

Average of annual COP:

4.46

COP for centrifugal chiller

Average of annual COP:

6.24
Effective of VSD centrifugal 
chiller during the season 
when cooling water 
temperature drops

※average COP is calculated for 4 chillers

Effect  (lower temperature side) actual data 2018

Reference from MHI Energy Transition

https://solutions.mhi.com/case-studies/energy-saving-with-visualizing-operating-status-of-entire-chiller-system/
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Case Study - Sony Device Technology(Thailand) Co., Ltd 14
Effect  (lower temperature side) actual data 2018

＜Simulation based on actual data＞ ＜Actual data＞

Reference from MHI Energy Transition

https://solutions.mhi.com/case-studies/energy-saving-with-visualizing-operating-status-of-entire-chiller-system/


1515© Mitsubishi Heavy Industries Thermal Systems, Ltd. All Rights Reserved. 15

Case study for Low Temperature (Result)

The upgraded MTH chiller supplies stable 1.5 °C water, reduces temperature gaps for energy 
savings, and removes the need for toxic ammonia or complex glycol management.

Delivered chiller’s operation data in a certain factory

Challenges
⚫ Cooling process for 1–3 °C products required efficiency 

improvements

⚫ Ammonia chiller system consumed excessive energy

⚫ Cause: producing brine colder than necessary

Solution: Low temp water chiller

⚫ Stable 1.5 °C water supply with advanced control

⚫ Energy savings by reducing temperature difference 
between cooling water inlet and chilled water outlet

⚫ Eliminated toxic ammonia

⚫ Simplified glycol management

Chilled water leaving 
temp 1.5 °C
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Case study for Low Temperature (Result)

Replaced ammonia chiller with advanced control system, ensuring stable 1.5 °C chilled water 
supply without freezing.

NH3 Chiller

Cooling capacity
Unit

Refrigerant

945 kW
2

NH3

Existing (Case 0)

1.17kW/USRt

Ice bank system

P

Cooling
process

NH3 
refrigerant Supply Temp

-5 °C 1 ~ 3 °C

Efficiency

Cooling capacity
Unit

Refrigerant

2,260 kW
1

R-134a

Replace (Case 1)

0.65kW/USRt Cooling
processChilled Water

1.5 °C

Efficiency

MTH Chiller 

(ETI-70A)
P
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Case study for Low Temperature (Result)

Delivering not only energy efficiency, but also safe and simplified water management.
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⚫ Contributed not only to energy savings but also to
⚫ Eliminating toxic ammonia
⚫ Simplifying management by removing 

difficult-to-handle glycol

⚫ Improved safety and simplified water 
management
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Case Study for Heat Recovery (Result)

We realized a waste heat recovery system that recovers waste heat from the chillers during the 
upstream cooling process and uses it for the downstream heating process.

Chilled water 5  °C

Water Mixing Cooling Filling Casing Shipping

Cooling process

Before

Heating

Chiller

Brine less than 0  °C

Reduce steam consumption
on boiler by using waste heat.

°C

Chiller

Brine chiller

Heat recovery

Achieve high efficiency
by two-stage cooling.

Pre-cooling
Brine less than 0  °C

After

Brine less than 0 °C Hot water 

Hot water 

Brine chiller Boiler 

Carbonating

Heating process
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Case Study for Heat Recovery (Result)

Centralized heat source system achieved 43% lower power consumption than conventional 
systems.

Comparison of Power Consumption
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Case Study for Heat Pump (Proposal)

Waste heat from factories and other sources is effectively utilized to continuously supply hot water 
up to 90 °C using electricity. Compared to boilers, this method significantly reduces both CO2
emissions.

Challenges
⚫ A large amount of fossil fuels is used for steam and hot water 

production by boilers.

⚫ The energy consumption of chillers for chilled water supply is high.

⚫ The challenge is to transition from fossil fuels to inexpensive 
electricity.

Solution: Heat pump

⚫ Effective Utilization of Factory Waste Heat to Reduce Exhaust Heat

⚫ Supply of 90 °C hot water using heat pumps

⚫ Reduction of CO2 emissions by switching from boilers to heat 
pumps

Heat Pump : ETI-W seriesWW series

※Currently available in Japanese market
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Centralized heat source system achieved 59% lower power consumption than conventional 
systems.

Annual CO2 Emission

58% Down

Annual Running Cost

65% Down

Case Study for Heat Pump (Proposal)

Comparison conditions (rated operation, 3330 hours/year):
▸1-ton once-through boiler, thermal efficiency: 95% (heavy oil), 97% (gas), output: 603 kW
▸Fuel lower heating values (LHV): Heavy oil A: 36.7 MJ/L, Gas: 40.6 MJ/Nm³
▸Unit costs: Electricity: 3.5 THB/kWh, Heavy oil A: 20.0 THB/L, Gas: 300 THB/MMBtu, 20 kg/MMBtu, 1.3 Nm3/kg
▸CO2 emission factors: Electricity: 0.566 kg-CO2/kWh, Heavy oil A: 2.75 kg-CO2/L, Gas: 2.05 kg-CO2/Nm³      *Maintenance costs are not included.
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Contact information

Mitsubishi Heavy Industries - Mahajak Air Conditioners Co., Ltd. (MACO)

Mitsunobu Karasawa(Mr.)
TEL：+66-(0)82-338-7447
Email:karasawa@maco.co.th

Pimvipa Pongvachiraporn(Ms.)
TEL：+66-(0)85-913-0476
Email:sa_pimvipa@maco.co.th

Orawan Sorrahong (Ms.)
TEL：+66-(0)83-187-9944
Email:sa_orawan@maco.co.th

■ Learn more from website

Please feel free to contact us anytime to

mailto:karasawa@maco.co.th
mailto:karasawa@maco.co.th
mailto:sa_orawan@maco.co.th
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