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Thermal Solutions Save the World 
Mitsubishi Heavy Industries Thermal Systems, Ltd. 
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  Mitsubishi Heavy Industries Thermal Systems, Ltd. (MTH) was born by taking over the air

conditioning and refrigeration business of Mitsubishi Heavy Industries, Ltd. (MHI) in October
2016. The company also absorbed and merged with Mitsubishi Heavy Industries Automotive
Thermal Systems Co., Ltd. in January 2018, which had taken over the automotive air conditioner
business of MHI. The MHI Group's businesses are comprised of the businesses for air conditioners
for residential, commercial and building uses, large refrigerators mainly for factory use, 
refrigerators for low-temperature transportation, thermal solutions using heat pump products in
high-temperature and low-temperature ranges and automotive air conditioners. As a general air
conditioner and refrigerator manufacturing company providing a wide range of products to
customers all over the world, we contribute to the creation of an environmentally-friendly and 
comfortable life. 

  

  
|1. MTH Group's environmental load reducing, efficiency 

improving, energy saving technologies 
The business environment surrounding the MHI Group has been supported by the steady

demand arising from the increase of the global population, etc., and the global air conditioning and
refrigeration business market has been growing. In addition, the efforts and tightened regulations 
for global environmental preservation according to the Paris Agreement at COP21, the Kigali
Amendment to the Montreal Protocol, etc., have been increasingly enhanced worldwide including
in emerging countries. Under these circumstances, the MHI group has been fortifying the thermal
solution business, accelerating the shift from the combustion type to the electric operation type
using heat pump technologies and making efforts to reduce CO2 for air conditioning and 
refrigeration products by shifting to refrigerant with a low global warming potential, as well as
through energy saving and increased efficiency. 

|2. Product lineup 
(1) Centrifugal chiller 

Our centrifugal chillers (Figure 1) adopt the refrigerants R1233zd(E) and R1234ze(E),
which have very low global warming potentials (GWPs) equivalent to a CO2 of 1 or less and 
support low GWP refrigerants for all capacities. The physical properties of these refrigerants
differ significantly from those of the conventional refrigerant (R134a), but the ETI-Z series 
using R1233zd(E) achieves about a 3% increase in the rated performance. 

We are also striving to develop not only centrifugal chiller, but also the thermal solution
business. With non-fluorocarbon, low GWP refrigerant, energy saving, high efficiency,
renewable energy and the reduction of the heat island phenomena as key concepts, we are
promoting the proliferation of the aquifer heat storage system, which uses groundwater as an air
conditioning heat source, in the market. 
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Figure 1  Centrifugal chiller 
 

(2) Heat pump products 
With our heat pump products (Figure 2), we aim at contributing to the establishment of a

low-carbon society and the development of a sustainable society through the global promotion 
of conversion to refrigerants with a low environmental load such as natural refrigerant (CO2), as 
well as the use of renewable energy. As our own elemental technologies for achieving them, we
offer high-performance compressor products including the two-stage compression type 
(scrotary) inverter compressor, which features both a rotary compression mechanism and a
scroll compression mechanism. Our lineup of heat pump products has been expanding by
deploying these compressors and utilizing the heat pump technologies fostered through air
conditioner development. Among high-temperature products, "Neppu-ton,” which makes 90°C 
hot air and high-temperature water from the air heat source, as well as "Q-ton," have been 
receiving much attention as alternatives to boilers that require the combustion of fossil fuel. In
terms of low-temperature products, the refrigeration condensing unit "C-puzzle," which uses 
natural refrigerant (CO2), can achieve an evaporating temperature of -45°C using air heat 
source. These products are highly valued for both their energy saving and environmental
performance. Going forward, we will continue to provide solutions through a wide range of
heat pump products including industrial-use heat pumps and commercial-use refrigeration 
products. 

 

Figure 2  Heat pump products 
 

(3) Air conditioning products 
With our air conditioning products, we aim at promoting energy saving, approaching

global environmental problems through the global promotion of conversion to refrigerants with 
a low environmental load and contributing to the establishment of a low-carbon society and the 
development of a sustainable society. One of our own elemental technologies is control
technology, and we commercialized "M-ACCESS (Mitsubishi-internet-Access)" (Figure 3) 
which enables the total management of energy saving control of air conditioner for buildings by
remote control with IoT. With the MHI Group's own refrigerating control technologies, we
have achieved improved energy saving performance in differentiated products for a wide range
of low to high temperatures. 
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Figure 3  General configuration of M-ACCESS 
 

(4) Refrigeration units for transportation 
With our refrigeration units for transportation (Figure 4), we contribute to the direct

reduction of environmental burden through energy saving and the use of refrigerants with low
GWP, as well as the indirect reduction of environmental burden by promoting an increase in the
fuel economy of the vehicles in which our refrigerators are installed. 

For some models of refrigerators, we use refrigerants with a GWP that is about half of
that of R404A, which is predominantly used in refrigerators for transportation, and
development is progressing toward the further reduction of GWP. To reduce the annual energy
consumption, we adopted a heat pump system in refrigeration units for transportation ahead of
all other competitors. 

For the contribution to enhancement of vehicle fuel economy, the refrigeration units for 
transportation were shifted from the conventionally predominant engine-driven refrigerators to 
motor-driven refrigerators. In addition, a constant-temperature transport vehicle with a
refrigerator using the regenerated energy of the truck or electric power from a storage battery
was jointly developed, supporting the use of surplus energy while traveling and the reduction of
fuel consumption due to the elimination of idling. Furthermore, motor-driven refrigerators 
reduce the annual product energy consumption through high-efficiency operating point tracking
using an inverter, and they are easy to mount in railway containers, leading to the promotion of
a modal shift in constant-temperature transport. 

 

Figure 4  Refrigerators for transportation 
 

(5) Automotive air conditioners 
Around the world, it is expected that the advancement of global motorization and the

rapid growth of the electric vehicle market will be promoted. Under these circumstances, with
our automotive air conditioners (Figure 5), we aim at contributing to a more comfortable and
safer automobile society by providing customers around the world components for automotive
air conditioners, such as the electrically-driven scroll compressor which was developed in the
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intense pursuit of compact size, reduced weight and power saving, as well as automotive
thermal management systems using the heat pump technologies developed through our other
product development. 

We are also working on the increased sophistication of the on-board software 
development process. For electrically-driven scroll compressors, Automotive SPICE (which
stands for Automotive Software Process Improvement and Capability dEtermination) Ver. 3
certification was acquired (Figure 6), and high-quality product development has been also
achieved. 

Furthermore, we are contributing to the realization of a society friendly to the global
environment through our automotive air conditioners with the low GWP refrigerant R1234yf. 

 

Figure 5  Automotive air conditioners 
 

 

Figure 6  Automotive SPICE certification 
 

|3. Future development 
The MHI Group will pursue the "reduction of environmental load," "high efficiency and

energy saving," "enhancement of convenience," etc., and continuously strive to develop new 
products and new technologies as a general air conditioner and refrigerator manufacturer providing
products that satisfy society and customers all over the world.  
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