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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 provide heating during winter months, but air conditioning can
also cool during summer, doing away with the need for separate heating/cooling systems
altogether. More and more people today are enjoying the benefits of comfortable working
and living environments made possible with air conditioning.
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Our Latest Technologies

VRF system

VREF 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.

B Intelligent Power Module (IPM) technology

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

B Inverter 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 Mitsubishi Electric an overall cost effective option.

B R410A 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 environment.

Unsurpassed air conditioning from Mitsubishi Electric

Known the world over, the Mitsubishi brand 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.
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The New EP-YKB/EP-YLM Series

DCVACENEIES (PUHY/PURY-EP-Y(S)LM-A(-BS) only)

The world-first™ flat-tube heat exchanger significantly
improves heat exchange performance achieving high
EER/COP and high air-conditioning capacity.
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Conventional Tube Shape

New Flat Tube

The heat exchanger of the outdoor unit has been drastically changed. Our new model uses a world-first™ aluminum
flat-tube heat exchanger in the outdoor unit. The flat tubes can reduce airflow resistance, and a larger number of
tubes can be installed into the flat-tube heat exchanger when compared to our conventional heat exchanger,
greatly increasing the surface area that is in contact with the refrigerant, and greatly improving the heat exchange
performance. Our new air conditioner can therefore operate at higher EER/COP and maintain the required
cooling/heating capacity.

SUECBEEVUCY (PUHY/PURY-EP-Y(S)LM-A(-BS) only)

Lowest power consumption achieves
industry-leading energy efficiency.

The new YLM series features various B Comparison of EER and COP BN PUHY-EP-YJM-A

advanced technologies including the (between PUHY-EP-YJM-A and PUHY-EP-YLM-A) | B PUHY-EP-YLM-A
world-first™ flat-tube heat exchangers, SEER 47% sco

optimum distribution of refrigerant, high 8r UP 5¢ 149,
efficiency compressor and DC fan motors. UP

8HP 10HP 8HP 10HP

*1: As of October 2013 (according to our own survey); for VRF systems




New Technology

Equipped with High

Efficiency Compressor

Optimising

the capacity of the scroll

compressor and modifying the winding of
the compressor motor have led to the
improvement in operating efficiency by
approximately 2 to 7% during low-load
operation that can occur often in actual use.

(PUHY-P-Y(S)KB-A(-BS)/PUHY-EP-Y(S)LM-A(-BS))
The new model can work in cooling mode
effectively at high ambient temperature.

Enhancement in performance of the actual
environment of the outdoor unit - expands the cooling operation

H Relationship between Compressor’s Frequency and Efficiency

Efficiency A

New Model

Improvement in operating
efficiency by approximately
2 to 7% during low-load
operation

-

temperature range up to the ambient temperature of 52°C.

Summer temperatures caused by global warming should be a matter of concern
when designing air conditioners. Besides, the outdoor unit may undergo higher
intake temperature than the ambient temperature due to the higher temperature
exhaust air from it. Higher intake air temperature to the outdoor unit may reduce

the cooling capacity of the air conditioner.

QCIERIIVS (PUHY/PURY-EP-Y(S)LM-A(-BS) only)
Less refrigerant required to be

charged on site.*

With our new flat-tube heat exchanger the amount of refrigerant to be
charged on site can be controlled and reduced. For example, when the

total refrigerant piping length is 150m, the amount of refrigerant to be
charged on site can be reduced by approximately 10% compared to our
conventional models, achieving reduction in cost and time of the

construction work.
*In the case of liquid pipe 219.05

NEVACEEIY (PUHY-EP-Y(S)LM-A(-BS) only)™

Optimum Distribution of Refrigerant Using a

BSC Circuit

<YJM Series>

Outlet,
heat exchanger
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Compressor’s frequency

CITY MULTI series™
-5 to 46°C (dry bulb)

' New model*

-5 to 52°C (dry bulb)
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Outlet,
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Efficient
heat exchanging

compressor
To the
indoor unit

The uniform distribution of the gas-liquid two-phase refrigerant
flow throughout the heat exchanger resulted in insufficient heat
exchanging at the lower part of the heat exchanger where the
airflow is reduced.

*2: Except for EP300 and EP350 models

At the upper part of the heat exchanger where the airflow is
larger, the gas-liquid two-phase refrigerant which has a large
cooling capacity is evenly distributed. This function leads to
efficient use of the unit’s heat exchanging capacity.




The New PQHY/PQRY Series

Increased capacities of single-module
units and WR2 units

Single or combination-module units are available to meet
various installation conditions and capacity requirements.

H Conventional model Hl New model
" —== | Height
] ! 1,450 |
Height Height .
1,100 » 1.100 (57-1/8)
(43-5/16) (43-5/16)
) " Depth
Width Width Width
550 (21-11/16 i Depth Depth
880 (34-11/16) ( ) 880 530 880 550 mm (in.)
(34-11/16) (21-11/16) (34-11/16) (21-11/16) j

<WY series> Newly available single-module units

P200 | P250 | P300 | P350 | P400 | P450 | P500 & P550 | P600 | P650 | P700 | P750 | P800 | P850 | P900

(=D | PQHY-P Y(S)LM-A [ Single s s S
PQHY-P Y(S)HM-A | Single s s s

(=D | PQHY-P Y(S)LM-A | Combination S+S | S+S | S+S | S+S | S+S L+L | L+L | L+L | L#L | L#L
PQHY-P Y(S)HM-A | Combination S+S | S+S | S+S | S+S | S+S |S+S+S|S+S+S|S+S+S|S+S+S|S+S+S|S+S+S

<WR2 series> Newly available single-module units Increased capacities up to P400 .

P200 | P250 | P300 | P350 | P400 | P450 | P500 ¢ P550 | P600 | P650 | P700 | P750 | P800 | P850 | P900
PQRY-P Y(S)LM-A | Single s s s
PQRY-P Y(S)HM-A | Single s s s

)

)
PQRY-P Y(S)LM-A | Combination S+S | S+S | S+S | S+S  S+S PPFPM’ .
PQRY-P Y(S)HM-A | Combination S+S | S+8 | S+S | S48 ‘ S+8

~ Improved EER and COP

Greatly improved EER and COP as compared to previous models

aa

B Comparisons of new and old B Comparisons of new and old
single-module P300 units combination-module P600 units

EEE PQHY-P300YHM-A Bl PQHY-P600YSHM-A
[NEW) PQHY-P300YLM-A D PQHY-P600YSLM-A

; - 09

M e00c000c00e

EER COP EER COP



Advantages of increased capacity of single-module units

Reduced piping work
Capable of covering up to P600 (24 HP) with a single module.

B P400YSHM (WY/WR2 series) H P400YLM (WY/WR2 series)

——

1S f- =

Height Height

1,100 + 1,100 Height

(43-5/16) s (43-5/16) |» » 1ei%o
4 l i | Denth (57-1/8)

__o> Dep
: Width 550 (21-11/16)
Vglgéh EE (21_11/1 6) 880 (34'11/1 6) To indoor unit

(34_11/1 6) Liq.uid Twinn.ing pipe <optional parts>
To indoor unit

o % Gas Twinning pipe <optional parts> Width

Less piping

work

3

Depth

To indoor unit (Liquid)
To indoor unit (Gas)

Piping between the heat ‘éource units is necessary. (34?181916) (21?151916) mm (in.)
Reduced footprint
Footprint is reduced not only for single-module units but also for combination-module units.
H PQHY-P YSHM-A B PQHY-P Y(S)LM-A @
50
e » [ 50% .
I { e——
1,760 (69-5/16) 880 (34-11/16)

550 550 0,
P650 - P900 1(21_11,16) . 1(21-11/16) 33%

reduction

2,640 (103-15/16) ’ 1,760 (69-5/16)

Improve system energy consumption by reducing the water pump  valve and control board:

. 5 . . field supply
consumption by changing water flow volume during partial load. __
e g —
* Control of water flow rate Control board N
0V: Full open
» Control output voltage (0-10V) for adjustment of valve 10V: Close

_valve

« Voltage at 0 volt: Even when power down, water will

operating [0V: Full open,10V: close] <:

continue to circulate. *0V: Close, 10V: Full open can be set
by changing the settings of Dip switch.

Light weight

Unit : kg [Ibs]
| P200 | P2s0 | P3o0 | Paso | P400 | P450 | P500 | P550
Y(S)HM | 195[430] | 195[430] | 195 [430] - 390 [860] 390 [860] 390 [860] 390 [860]
Pany Y(S)LM | 174[384] | 174[384] | 174[384] | 217 [479] |217 [479]*1| 348 [768] |217 [479] *1|348 [768] *2|217 [479] *1 | 348 [768] *2 | 246 [543] *1|348 [768] *2
Y(S)HM| 181[400] | 181[400] | 181[400] - 362 [800] 362 [800] 362 [800] 362 [800]
ParY Y(S)LM | 172[380] | 172[380] | 172[380] | 216 [477] |216 [477]*1| 344 [760] |216 [477]*1|344 [760] *2|216 [477] *1 | 344 [760] *2 | 246 [543] *1|344 [760] *2
‘ P600 ‘ P700 ‘ P750 ‘ P800 ‘ P850 ‘ P900 o - m
Y(S)HM 390 [860] 585 [1290] | 585 [1290] | 585 [1290] | 585 [1290] | 585 [1290] T
Pary Y(S)LM | 246 [543] *1|348 [768] *2| 434 [958] | 434 [958] | 434 [958] | 434 [958] | 434 [958] = S -44%, —
Y(S)HM 362 [800] - . . . . = A | |
PaRY Y(S)LM | 246 [543] *1|344 [760] 2| 432[954] | 432 [954] | 432 [954] | 432[954] | 432 [954] § .
*1: Single module 100 [ [
*2: Combination module Q
D D

P400YSHM  P400YLM  P400YSLM



Reliable

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.

PEFY-VMS1

PEFY-VMA

PFFY-VKM




RF Systems

Our Answer to VRF

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 utilising 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 whereby one outdoor unit can be connected with
multiple 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.

Inverter driven compressor

- : -

QOutdoor unit

Header

Indoor unit —

Controller




Heat Interchange Circuit

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.

CITY MULTI Refrigerant Circuit Common Refrigerant Circuit

Condenser Condenser

High temperature

Compressor - Compressor

[ Supercooled
l—] heat exchanger
—

Low temperature
LEV
Medium temperature

Heat exchanger

Bypass

<
<X




nverter Driven Compressor Technology

Low
Starting
Currents

L T T TR T T

| Using inverter driven technology
=g~ saves energy in several ways:

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%, even though partial
load conditions prevail for the majority of the time. Therefore, fixed
speed systems cannot match the annual efficiencies of inverter-driven
systems.

Heating / Cooling Capacity

Linear Capacity
Control

compressor

@m== Compressor Frequency s
Low High

Using proven single inverter-driven compressor technology, the CITY
MULTI range is favoured by the industry for its low starting currents (only 8
amps for a 18HP YLM-A outdoor unit) and smooth transition across the range

of compressor frequencies * The values vary depending on the actual
’ conditions such as ambient temperature.

* image

All CITY MULTI compressors are inverter-driven type.
Capable of precisely matching a building's cooling and heating demands (High COP model).

The outdoor unit combinations comprise 1 unit for 8-18HP systems (for Y and R2 series), 2 units for 20-24HP
systems (for R2, 20-36HP) and 3 units for 26-54HP 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.

Stable and Smooth Operation

< e =1
4| i |
. | capacity D L= P |
7 capacity 100% e
i O o

- 100% |-

capacity

100%

1 inverter compressor 2 inverter compressors

Inverter

15% 7.5%

load load load

1"



Total Energy Conservation

Comparison of COP (energy efficiency) — 8HP system

COoP

5.0

45

4.0

35 Energy efficiency
3.0

High COP (Coefficient of Performance)
is achieved

25

2.0

Our equivalent product
10 years ago, PUHY-200YMF

High COP model

* Average COP of cooling / heating
* The values were obtained under the standard conditions.




ntelligent Power Module (IPM)
Technology

The YLM-A range from Mitsubishi Electric provides precise control of energy input through the utilisation 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 into account the efficiency at both part
load and peak load conditions, R410A CITY MULTI is designed to provide unbeatable year round/seasonal efficiency.

The Difference between YLM-A and Previous
Mitsubishi Electric Models

Technology is the key when increased efficiency is demanded.
The CITY MULTI YLM-A range is able to deliver this in simple ways.

Design o
. Unit Casing

Reduction in fan input power

T_ Heat Exchanger Design

Improvement of COP

Y —+—=+—_Inverter Compressor

—ti! —u Improvement of COP
[

Photo : Y-YLM series

Control Box Design

Improvement of reliability and
easy maintenance

The Importance of COP

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.

13



For the Environment

Enhancing Environmental Care
(measures for the RoHS Directive and 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




= fficient R410A Refrigerant

History of Refrigerant

R22, an HCFC-based refrigerant, had been a popular choice for most chillers. However, 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

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 considering safety and environmental requirements in the
design, manufacturing, installation, operation, maintenance and disposal of refrigerating systems.

A highly efficient R410A scroll compressor design results in less friction loss 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.

15



Affordable & Effective

air conditioning you can rely on

Energy efficiency is maximised when the R2 Series is simultaneously
heating and cooling

Operation Pattern of CITY MULTI R2 System

15HP —

AN Total 15HP indoor unit is connected
with 10HP outdoor unit.

1
1
1
! N
1
1
1

10HP — ® Mainly Heating Operation

75HP boeeooo )LD Total Heat Recovery Operation

5HP

Heating Indoor Unit

5HP 7.5HP 10HP 15HP
Cooling Indoor Unit

16



U nique Technology

Unique to Mitsubishi Electric

Our heat recovery technology uses just two pipes, as opposed to the market conventional three. Our R2 system,
designed for effective simultaneous heating and cooling, offers substantial savings on installation and annual
running costs.

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 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 an R2 system are also significantly
lower than those needed for a three pipe version. This helps to reduce installation costs, further increasing the
savings associated with CITY MULTI.

Office

Outdoor unit

Meeting room

BC controller

Refrigerant piping: 2-pipe type

Equipment room

Office compartment

17



2 -pipe’ System Prowdes
Better Efficiency and Performance

Comparison Example of Piping Connection Sites

O= 2 sites




= nergy Saving Technology

What is Water-Cooled?
>A unique offering from Mitsubishi Electric

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)

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.

Meeting room Juif

Meeting room

BC controller

Heat source unit

Director's room

Double heat recovery (WR2)

Heat source unit

i

Heat recovery

\
=1

Indoor units

BC controller

D)

Heat recovery

Indoor units

-~

Heat recovery

=
| Heating

I
| Waterl
circuit

iiiii Tm

Refrigerant Circuit |
4
Cooling

: N
OIS
19



20

Hit Out Flexibility

Mitsubishi Electric offers the most flexible piping architecture when it comes to tenant fit out flexibility. Using our multiport

BC box and refrigerant ball valves on BC box outlets, it is very easy to move/add/modify indoor units. Units can be

added or removed without the need for recovering the total refrigerant charge resulting in the rest of the system remaining

in operation.

The City Multi BC controller allows us to have spare ports
to add additional indoor units at a later date. In most
situations, a slave BC controller can also be retrofitted to give

additional connections.

MASTER BC

CMB-P-V-GB1
CMB-P-V-HB1

W ..".-

CMB-P-V-GA1
CMB-P-V-HA1

CMB-P-V-GB1
CMB-P-V-HB1

UP TO 2X
SLAVE BC’S

It is very hard to achieve this with a 3 pipe system as the

pipework is sized on the current connected load.

All City Multi VRF indoors and BC’s are back engineered to
ensure the latest products can be installed on VRF systems

running on older refrigerants.

Mitsubishi Electric branch controller fitted
with refrigeration ball valves for ease of
maintenance and fit out flexibility.



— Heat Pump Series (S)

— Heat Pump Series (Y)

— Heat Pump Series - High COP (Y)

— Heat Pump Series - Zubadan

— Water Cooled Heat Pump Series (WY)

— Heat Recovery Series (R2)

— Heat Recovery Series - High COP (R2)

— Water Cooled Heat Recovery Series (WR2)

Outdoor Unit S

21
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System | Type |

s ')'

Model name

[ | Pageds-Pagedr.
PUMY-P VKM-A(-BS)
PUMY-P YKM-A(-BS)
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Advanced
Energy-saving
Technologies -

Highly efficient fan and grille for outdoor unit

The shapes of the fan and grille of the outdoor unit have been
redesigned, resulting in an increase in blowing capacity and more

PUMY-P VKM
PUMY-P YKM

efficient heat exchange while maintaining the same operating noise level.

Outdoor unit fan opening increased

The diameter of the opening for the fan in the outdoor unit has been in-
Opening increased

from 490 to 550mm

creased from 490 to 550mm. Blowing capacity has been increased

while maintaining the same fan rotation speed. in diameter

Grille shape changed Inflexed fan

The shape of the air jemranenes . Adoption of a fan with improved ventilation characteristics
outlet grille has been : : and a newly designed rear edge that suppresses wind

changed to reduce

turbulence increases fan operation efficiency.

pressure loss. This ’
has helped to improve i D\
heat exchange perfor- i 5
mance. e -

PUMY-P V/YHMB PUMY-P V/YKM Fan rear edge

Highly efficient heat exchanger

A high density and increase in surface area have improved the heat-exchange efficiency
of the heat exchanger.

High-density heat exchanger e
2 lnes, 64 columns e

2 lines, 52 columns

The pipe diameter has been changed from 9.52 to 7.94mm, resulting
in a high-density heat exchanger.

(image) Increase in heat-exchanger surface area
nn fa'al on

Heat-exchange surface area increased ‘ mr r
The heat exchanger size has been extended horizontally, IR eXChang‘?:rl Hlegll gy =
increasing the surface area. PUMY-P V/YHMB - PUMY-P V/YKM

Heat Interchanger (HIC) added Imapchanger ij
(HIC)

. . . @.; Indoor
An HIC circuit has been added to improve energy ) HEX
efficiency during cooling operation. Liquid refrigerant is k

LEVB
rerouted, transformed into a gas state and injected back ! i -\ N
into the system to increase overall pressure of the =
refrigerant being sent to the compressor, thereby
= W/ HIC circuit

reducing the load on the compressor and raising
efficiency.

— W/0 HIC circuit

A_current HIC without to increase the heat
CEED exchange volume with increasing AI.

Cooling operation m
| L
f}

Accumulator Outdoor
HEX

Compressor

LEVA
interchanger(HIC)



