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New publication effective Feb. 2011
Specifications subject to change without notice

CM11WD-

 NOTICE
When installing or relocating the air conditioners, use only the specified refrigerant (R410A) to charge the refrigerant lines.
Do not mix any other refrigerant and do not allow air to remain the lines.
If air is mixed with refrigerant, then it can be the cause of abnormal high pressure in the refrigerant lines, and may result in an explosion 
and other hazards.
The use of any refrigerant other than that specified for the system will cause mechanical failure or system malfunction or unit breakdown. 
In the worse case, this could lead to a serious impediment to securing product safety.
MITSUBISHI ELECTRIC CORPORATION cannot be held responsible for malfunctions or accidents resulting from the use of the wrong 
type of refrigerant.

■

The Air Conditioning & Refrigeration Systems Works acquired ISO 9001 certification under Series 
9000 of the International Standard Organization (ISO) based on a review of Quality management for 
the production of refrigeration and air conditioning equipment.

ISO Authorization System
The ISO 9000 series is a plant authorization system relating to quality management as stipulated by 
the ISO. ISO 9001 certifies quality management based on the "design, development, production, 
installation and auxiliary services" for products built at an authorized plant.

FM33568 / ISO 9001;2008

The Air Conditioning & Refrigeration Systems Works acquired environmental management system 
standard ISO 14001 certification.

The ISO 14000 series is a set of standards applying to environmental protection set by the 
International Standard Organization (ISO). 
Registered on March 10, 1998.

MITSUBISHI ELECTRIC MULTIPLE SPLIT TYPE AIR CONDITIONERS            Series

http://Global.MitsubishiElectric.com

Eco Changes is the Mitsubishi Electric Group’s environmental statement, 
and expresses the Group’s stance on environmental management. 
Through a wide range of  businesses, we are helping contribute to the 
realization of a sustainable society.



V RF system

VRF stands for Variable Refrigerant Flow. 
A VRF air conditioning system modulates the 
flow of refrigerant depending upon the capacity 
requirements of the building. In its simplest 
form, a VRF system comprises an air-cooled 
outdoor unit and a series of indoor units that 
regulate the air temperature inside an internal 
space.

I nverter driven technology

At Mitsubishi Electric we strive to continually 
meet the increasing demands of our customers, 
being the first in the industry to offer highly 
advanced ‘inverter driven’ systems. Using 
inverter technology our systems produce just 
the right amount of output to match the exact 
requirement of any building. These systems 
work so efficiently that they don’t waste 
valuable energy by over-heating or 
over-cooling, resulting in greatly reduced 
running costs. Alternative systems that may 
appear cheaper, can often cost substantially 
more to run, making us the most cost effective 
choice all round.

I ntelligent Power Module (IPM) 
technology

The CITY MULTI range from Mitsubishi Electric 
provides precise control of energy input, 
through utilization of its Intelligent Power 
Module (IPM) technology. By employing this 
technology, highly efficient operation is possible 
with compact  units closely matching building 
requirements.

R 410A refrigerant

As scientific evidence points to man-made 
chemicals for the damage caused to the ozone 
layer, we only use chlorine-free refrigerants 
that are safe with zero ODP (Ozone Depletion 
Potential). Accordingly, our systems require 
less energy to run, and have a significantly 
lower indirect global warming potential. In 
short, we produce the most efficient equipment 
possible, while helping to protect the environ-
ment.

Known the world over, the name 

Mitsubishi is a trusted household 

name associated with a variety of 

products and services. Founded in 

1920, the company known today as 

Mitsubishi Electric, quickly rose to the 

forefront of the air conditioning 

industry - a position we still enjoy 

today.  We pride ourselves on offering 

some of the most energy efficient 

systems available on the market.

Our Latest Technologies

Unsurpassed air conditioning 
from Mitsubishi Electric

Air conditioning is an ideal way of controlling the temperature, movement and 

cleanliness of air inside any building, large or small. With today's buildings being so 

well insulated and increasingly full of electronic equipment, the need for effective 

climate control is greater than ever. Not only does it cool in the summer months, but 

air conditioning can also heat, doing away with the need for separate heating systems  

altogether. More and more people today are enjoying the benefits of comfortable 

working and living environments made possible with air conditioning.

Features of Mitsubishi Electric 
air conditioners 
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VRF system

Our answer to VRF

Designed and manufactured to the highest standards, the 
CITY MULTI range offers one of the most reliable air 
conditioning systems available. Simple to install and easy to 
maintain, this range provides ideal solutions you can trust to 
protect your investment. 

Reliable

>All the CITY MULTI outdoor units are made in Japan under stringent control.

Mitsubishi Electric sets the boundaries of VRF technology with the CITY MULTI range, which is available using 
R410A refrigerant with zero ODP (Ozone Depletion Potential). The range has been specifically designed for 
today’s building requirements and addresses key market issues such as energy efficiency, adaptability and 
reliability. With user friendly control systems utilizing internet technology and integrated cooling and ventilation 
indoor units, CITY MULTI is the benchmark and market leader in VRF technology.

VRF is a multi and direct expansion type air conditioning system where by one outdoor unit can be connected with 
multiples indoor units. The amount of refrigerant can be regulated freely according to the load on the indoor unit by 
the inverter driven compressor in the outdoor unit. Zoning in a small office is possible with a small capacity indoor 
unit. Energy conservation is easily handled because individual indoor units can stop and start their operation as 
needed. There are various indoor units available in order to suit various interior design needs. 

Outdoor unit
Joint

Header

Inverter driven compressor

PEFY-VMS1

PEFY-VMR

ON 27°c

ON 25°c

ON 25°c

OFF

OFF

ON 23°c

ON 26°c

Controller

Indoor unit

PFFY-VKM

Sophisticated
    yet simple technology
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 I nverter Driven Compressor 
  Technology - now up to 50HP

Using inverter driven technology
saves energy for several reasons:

The unique Heat Interchange Circuit (HIC) enhances efficiency by providing additional sub-cooling and allows the 
expansion device to effectively control the refrigerant distribution, thereby increasing the operating efficiency and 
reducing the volume of refrigerant in each system.

Heat Interchange Circuit

The compressor varies its speed to match the indoor cooling or heating demand and therefore only consumes the 
energy that is required.

When an inverter driven system is operating at partial load, the energy 
efficiency of the system is significantly higher than that of a standard fixed 
speed, non inverter system. 
The fixed speed system can only operate at 100%, however, partial load 
conditions prevail for the majority of the time. Therefore fixed speed 
systems cannot match the annual efficiencies of inverter driven systems.

Using proven single inverter driven compressor technology, the CITY 
MULTI range is favored by the industry for low starting currents (only 8 amps 
for a 16HP YJM-A outdoor unit), and smooth transition across the range of 
compressor frequencies.

100%

15%

15Hz Cooling:74Hz
Heating:81Hz

Heating / Cooling Capacity

Linear Capacity
Control

Compressor Frequency
* image

Low
Starting
Currents

Low
Starting
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All CITY MULTI compressors are inverter-driven type.
-Capable of precisely matching a building's cooling and heating demands.
The outdoor unit combinations comprise 1 unit for 8-18HP systems (for Y and R2 series), 2 units for 20-36HP 
systems (for R2, 18-36HP) and 3 units for 38-50HP systems (Y series only). Each unit carries one inverter 
compressor making simple and highly reliable control possible. 
Not only does it allow low starting currents, the inverter-driven compressor also provides precise indoor comfort 
and adapts to the air conditioning load.

Inverter

capacity

load load load

100%

capacity

100%

capacity
100%

1 inverter compressor

Y series 8-18HP
R2 series 8-18HP

Y series 20-36HP Y series 38-50HP
R2 series 18-36HP

2 inverter compressors

No1No1

No2

3 inverter compressors

No1No1 No1

No2
No2

No3

Stable and smooth operation

Unbeatable Efficiency
* The values vary depending on the actual

conditions such as ambient temperature.
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Comparison of COP (energy efficiency) – 8HP system

The difference between YJM-A and previous 
Mitsubishi Electric models
Technology is key when increased efficiency is demanded. 
The CITY MULTI YJM-A range is able to deliver this in simple ways.

The importance of COP

The YJM-A range from Mitsubishi Electric provides precise control of energy input, through utilization of its 
Intelligent Power Module (IPM) technology. By employing this technology it is possible to closely match the 
building requirements, achieving more accurate control of the occupied space. By using incremental 1Hz steps of 
capacity control, the amount of power input required is significantly reduced, resulting in greatly improved COP’s.

In addition, IPM technology ensures effective performance under partial load conditions, a condition that most 
systems will be in for the majority of the normal working life cycle. By taking account the efficiency at both part 
load, and peak load conditions, R410A CITY MULTI is designed to provide unbeatable year round/seasonal 
efficiency.

A highly efficient R410A scroll compressor design results in less friction losses at the motor. A simplified refrigerant 
circuit (low pressure loss) including a new accumulator design also adds a few more points to the efficiency scale. 
Enhancements to the heat interchange circuit, an inverter driven fan motor and a heat exchanger design again add 
vital increases to overall system efficiencies and COPs.

COP stands for “Coefficient of Performance”. It is a measure of the useful energy a system can deliver compared 
to the energy it consumes. It is calculated by dividing the energy output by the energy input of a system. The 
higher the figure then the more efficient the system is deemed to be. Mitsubishi Electric VRF models, the world's 
highest energy-efficient air-conditioners, will undoubtedly reduce millions of tons of CO2 emissions.
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For the Environment

History of refrigerant
R22, an HCFC-based refrigerant, has been a popular choice for most chillers. R22 has been targeted by the 
Montreal Protocol to be phased out in new equipment. Additionally, governments in many countries are enforcing a 
ban of HCFC-based refrigerants for new installations. 

Because of these restrictions, R410A refrigerants are desirable. R410A is a blend of HFCs, which do not deplete 
the ozone.

Technical aspects of refrigerant

New Design

R410A is a more efficient refrigerant as it has a higher specific heat capacity when compared to R407C or R22. 
This higher energy carrying capacity allows for smaller pipe sizes, longer pipe runs and reduces the volume of 
refrigerant within a system. This is a major factor when concerning safety and environmental requirements in the 
design, manufacture, installation, operation, maintenance and disposal or refrigerating systems.

Enhancing environmental care (measures for the RoHS Directive and the refrigerant reduction)
Every unit is in compliance with the RoHS Directive,* which stands for the Restriction of Hazardous Substances: 
Lead-free soldering is used to avoid Lead Groundwater Contamination on the print board. The amount of 
refrigerant on the unit has also been reduced to enhance environmental care.
* RoHS Directive: the restriction of the use of certain hazardous substances in electrical and electronic equipment that has been sold in EU since July 2006

E fficient R410A refrigerant

Reduction of operation noise

Improvement of COP

Improvement of COP

Improvement of reliability and 
easy maintenance

Photo : Y series
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Why Heat Recovery?
Flexibility and efficiency are key factors when selecting a heat recovery system. For example, while a heat pump 
system is adequate for a large open-plan office, an office that has a more partitioned structure will require the need 
to simultaneously heat or cool different sections of the office according to each user's individual preferences. The 
efficiency of this type of system comes from the ability to use the by-products of cooling and heating to transfer 
energy where it is required, thus acting as a balanced heat exchanger achieving up to 20% cost savings over a 
conventional heat pump system. The number of connection sites needed for a R2 / WR2 system are also signifi-
cantly lower than those needed for a three pipe version. This helps to reduce installation costs, further increasing 
the savings associated with CITY MULTI.

U nique technology

By the heat recovery system, the more frequently cooling and heating simultaneous 
operation is carried out, the higher energy-saving effect becomes.

Unique to Mitsubishi Electric, our heat recovery technology uses just two pipes, 
as opposed to the market conventional three. Designed for effective simultaneous 
heating and cooling our R2 and WR2 systems offer substantial savings on 
installation and annual running costs.
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Affordable & Effective
              air conditioning you can rely on
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“2-pipe” system provides
Better Efficiency and Performance

How does the R2/WR2 Heat Recovery System
operate on 2 Pipe’s?
The secret of CITY MULTI heat recov-
ery systems lies in the

The BC Controller houses a liquid/gas separator, 
allowing the outdoor unit to deliver a mixture (2 
phase) of hot gas for heating and liquid for cooling, 
all through the same pipe. Three pipe systems 
allocate a pipe to each of these phases. When this 
mixture arrives at the BC Controller, it is separated 
and the correct phase delivered to each indoor unit 
depending on the individual requirement of either 
heating or cooling.

BC Controller

Comparison example of piping connection sites

T he world’s first and 
the only “2-pipe” system

Heating=gas refrigerant
Cooling=liquid refrigerant

Meet the demand of
cooling / heating flexibly.

Indoor unit

2
1

R2/WR2 refrigerant circuit

3

High pressure and low pressure 
decides the compressor frequency 
and the mode of heat exchanger, 
and control the amounts of heat 
exchange.

Adjust the refrigerant flow by temperature 
difference between inlet and outlet.

Gas-liquid 2-phase refrigerant from outdoor unit into 
gas refrigerant and liquid refrigerant is divided by 
gas-liquid separator in BC controller. 

BC controller divides refrigerant to each indoor unit 
properly in compliance with the operation mode of 
each indoor unit.

High pressure
gas-liquid 2 phase 
refrigerant
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Liquid refrigerant

Heating Heating Cooling Cooling

Liquid 
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MITSUBISHI ELECTRIC OTHER MANUFACTURERS
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What is Water-Cooled?

It is possible now to combine the features of VRF with a water circuit using CITY 
MULTI WR2/WY. In this case the heat is rejected to a water source rather than to 
the outside air.
The advantages of water cooled systems are that the water can be delivered at 
optimised temperatures and volumes, which allows even greater flexibility and 
increased COP.

WR2(Heat recovery type)

>A unique offering from Mitsubishi Electric

Mitsubishi Electric now offers double heat recovery operation.
The first heat recovery is within the refrigerant system. Simultaneous cooling and heating operation is available 
with heat recovery performed between indoor units.
The second heat recovery is within the water loop, where heat recovery is performed between the PQRY units.
This double heat recovery operation substantially improves energy efficiency and makes the system the ideal 
solution to the requirements of modern office buldings, where some areas require cooling even in winter. 

Water cooled systems can be used even in buildings 
that are taller than 50m by running a main water pipe 
through each floor. 

Any heat source system that can supply heat source 
water between 10°C~45°C can be used.

Simultaneous heating and cooling operation is available. 
(WR2 series) 

It is suggested that Water-Cooled systems are used in the 
buildings in which there are heating and cooling needs as follows.

    Buildings that require all year cooling
Example, 
  Tenant buildings in which kitchens and offices exist together
  Buildings in which equipment rooms and offices exist together

    Buildings in which there are large room temperature     
    differences between sunny and unsunny rooms 
    Hotels in which there are a lot of individual operation needs
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