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Location: Tokyo, Japan
Turnover: = $1.5 Billion
Employees: 3,350 (33 countries)
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eEstablished in 1924, Capital 1,000,000,000 yen, Number of employees (2,200 domestic employees and 1,150 overseas employees),

57 Domestic offices and 82 overseas offices
eManufacturing and sales of various gas compressors based on industrial compressors (More than 40% share of the international

market)
ePlant engineering and consulting engineering services for agricultural and livestock industries, food industries and energy industries

eThe manufacturer of individually make-to-order type industrial goods (capital goods)
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Synergy Expansion o Business Fields
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Around the worr
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Main operations

Mayekawa is doing business
globally, having 57 domestic
offices and 3 plants, and 90
overseas offices including 8
plants.

- Corporate offices
3-14-15 Botan, Koto-ku,

Tokyo 135-8482,Japan
Established in 1924

Capital 1,000,000,000 yen
President Tadashi Maekawa

Domestic plant: Moriya,
Higashi-Hiroshima, Saku
Overseas plant: Mexico,
Brazil, USA, Belgium, South
Korea
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< Industrial Refrigeration with Natural Refrigerants )
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( The comparison of CFC refrigerants and natural refrigerants )

HCFC HFC NWFs
_ R134a,R410A NH3,CO2,HC
The name of refrigerant R22 RA07C.RAOAA Ho0 AR
Ozone depletion
potential F()ODP) 0.055 0 0
Global warming potential
o) 1810 1770~3920 0~3
Leakage Much Much . NE
NH3 is found when leaked
Odor/Smell No No NH3 : Sharp odor
Flammability No No/Lower NH3:Lower flammability
HC : Higher flammability
Coefficient of
Serformance (COP) 1.00 0.90 1.05~1.2(NH3)

* GWP used here is a 100-year GWP based on the data from Japan Fluorocarbon Manufacturers
Association (JFMA). http://www.jfma.org/database/table.html
* COP is the comparison value when R22=1.
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What is Industrial Refrigeration?

* Long operation time (6000-8000hr/y)
* Variable operation conditions
* Frequency unloading operation
— Required
High performance
High Reliability
Long Life
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Development Concepts

* High efficiency

 Low refrigerant charge
_ess leakage

* High reliability
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Comemitment on Natural Refngerants

mi-m. FIVE

__| Semi-Hermetic Screw Compressor Unit
| Commercial / Industrial Eco-Cute System
X8 Adsurption Chiller

78] Commercial / Industrial
Air-Conditioning / Water-Supply Heat Pump

Dehumidifying Air Refrigerant System [Air Ref]

MAYEKALWAN
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el | Product Seluf
Five Refiie ane F Solutions
Refrigerant NH, CoO, HC H,O Air
(Natural Five) R-717 R-744 Hydrocarbon R-718 R-728
4 A
90°C
Utility hot water
. - \ - ™\ Heat
60°C Utility hot water : - eatrecovery
. Utility hot
Heating water -
. : : Heatin :
Chilled water Chilled water J Chiller
10°C . . HVAC
Ice making Ice making J\
-15°¢ — g Cold storage, Freezer, Fish boat )
-25°C - ~
Specific Refrigeration needs
-40°C Freezer, Freeze-dry, Super Low temp
o storage
-50°C
4 A 4 R
-60°C
Cryogenics Cryogenics
-100°C \_ , \_ .
Notes *Eco-Cute -Nat’l Proj. -Nat’l Proj. -Nat’l Proj.
*Butane + *Adsorption *Air-cycle
Propane Heat recovery
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High Efficiency: Compressors and
IPM Motors
Low Charge:
* Secondary Refrigerant System(CQO2)
* Direct Expansion System
Less Leakage: Hermetic Motors
High reliability: 5 years mentenanse free

Ammonia
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High Efficiency Motor (IPM motor)

Stator

Rare earth permanent magnet

s e

. IPM Motor
Conventional 100 .- —
Motor ' s
80
Benefits of IPM motor )
- 5~10% better in efficiency £ 6 IPM" Motor
* 40% smaller in size E ;
= 40
S Higher speed possible ) ;
2 B Induction motor
i : : : : |
0 25 50 15 100 125
. Stator

Moment of inertia is reduced,
| [/ 2Tc S——

w F-L-21+26% www.team-6.jp

rotational response, power factor, motor efficiency
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IPM motor

Water-cooled

NH3 semi-hermetic
motor
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Application
NH,/CO, system

NH; Compressor specifically
developed for this system

Water-cooled
Condenser\

>NH, charge reduction

>No risk of NH; leaking
in the storage room

CO, Condenser

CO, Receiver

Warehouse

Package “\
O, Pump

j

\Alr cooler

MAYEKAWAN



Distribution center
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30% Reduction of CO2 Emission

Case Study -
Lvus |

10,000t Refrigerated Warehouse
nside Temporature: 25C

<Conventiond System> | <Hybrid Cooling System >
317kW 222kW

MAYEKALWAN
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Installation |

Storage capacity :18,000 ton

Existing

Refrigerant :HCFC-22
Machine :F1610C—8sets
System :Dry Expansion

8sets of NewTon3000
replaced.

4sets in 2008
4sets in 2009
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Reduction of Power Consumption Renewal Example

600,000 50.0
__ 000,000 40.0
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

B 2007(Befor Replacement) 12009 (After 4units Rplaced)

12010 (After 8units Replaced) Reduction (After 4units Rplaced)

—®— Reduction (After 8units Replaced)
* Based the bill of Tokyo Power Co.

* Total Power consumption, incl carriers, lights, office machines, etc.

* Storage capacity :”1 ton = 0.4 m3” MAYEKALWAN



» Hot water and Hot dry air supply Heat-
Pump

e Source : Air and Water

Carbor_
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*CO2 Heat Pump”

unimo o
= :

.. Eco-Cute “unimo A/W" Eco-Cute “unimo W/W"
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62% Reduction of CO2 Emission

Targelts: wospials, hotels, wollare insitutions, sports faclities,
bathing facibies, taciites for boarding, food factoriem, elc.

[l ™ bevt water mgnly sbiny i Jepen (Ar Sewt source SINW, watnr heat sour co $08 W)

[ Vory Mie COv wmise o, comp ared wih squigwmants rus by Sarring e snargy source
Erminn iom consed e ool by morw Paan B than ey ol bodinrs.

0T nesnng cperation (Weter sntercy [co-Cute at 65T, aating at 50T
B oo tenpn of water sopply Lystent Snd MEage EATAS 10 Meel yOur reeds

[ Treening medum 20 larpe-4cale water Loppty Martet m (Ne SRCLrC 6Q v et
reoacing hot water Doders. The compints slectriScaton & pombie

,
A Comapy Housng where Het Water Sugply = 20m'iday

The Number of People: 200

<Conventional System> | <Commercia Eco-Cute>
Fuel Oil Boller .
Crude Oil Equivalent | Crude Oil Equivalent

59,0400 /yr 22,1530 /yr

MAYEKAWAN
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- Ad-sorption Chiller Utilizing Solar Energy

Water
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Adsorption Chi

2005

2007 NEDO[Research and Development of New System Utilizing Solar Energy |

|

ler Packaged Unit

MAYEKAWAN



Air conditioner for
shopping mall

MAYEKALW
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Cooli em by Adsorption Chiller Using Solar

Reduction of CO2

Ouier Tt * " 24 Soter Brergy Coflector (M0ev")

Emission

Taw ndustrial furnace, incinerator,

tlower, air-conditioning or cooling
wsing warm discharged water from cooling
water of engines elc

B produces cool water from low temperature
heat source (below 78°C).

B water as refirigerant, silica gel as
therefore ervironmentally friendly.

H The body tself needs ittle electricity, Also,

I

almost ZERO meintonance coal.

—
Efforts to Reduce CO2 Emission S
Fyaan 10008!!7 Industrial Process Cooling

400

50 pr -

Cold Water Temperature : 9 C

Power Consumption

<Corventional System> | <Adsorption Chiller>
R134a Cooling Water
100kW 36kW

MAYEKAWAN



INSTALLATION IN MEXICO @j

SUSTAINABLE REFRIGERATION SYSTEM

Waste heat recovery Adsorption o Recovery waste heat from oven
) ) L O Supply chilled water for factory
chiller for airconditioning airconditioning
A—— O
Waste heat recovery —
Y —— =
: -
1B Em >
I < \ m
I L =g
Cooling - Oven
tower . Adsorption chiller Alrconditioning

mL\YEKL\lIJ[\ Gamesa snack factory, Mexico

MYCOM Pepsico group

MAYEKAWA
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* Mixed Refrigerants Heat-Pump
(Butane and Propane)

Hydrocarbon



2005
~2007

NEDO [ Energy-Saving Non-Freon Air-Conditioning and Refirgeration System |

MAYEKAWAN



Installation 1n Japan

At International Media Center of G8 Toyako
summit in Hokkaido

Employed a cooling unit taking
advantage of 7,000 tons of
snow stocked underground, and
as its subsystem, our
environment-friendly building
air-conditioner was introduced

MAYEKAWAN
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14% Reduction of CO2 Emission

Targets: Commercial / Industriad Air-Conditioning, Water-Supply
Femmpaesture) ADPiCAONS Sutable Markets

70C V0 Hot Weter-Supply | Hesting System | Food faciecies, hotels

Efforts to Reduce CO2 Emission

u-?lp-)

40USRTChilled Water Machine
Chilled Water Temperature : 7°C

Power Consumption

< Conevertional Systemn » < Hydro Carbon »

a43kW 36kW

...... 1 49%6Rpd,0n] -
- s csd

MAYEKAWAN
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 Air Cycle Refrigeration System
* For Low Temperature Applications
-50 ~ -100 °C




22005 neno” 2 [Technical Strategy for Rationalization of Energy Consumption Project]

PascalAir

MAYEKAWAN
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Installation in Japan
. T

PascalAir

MAYEKAWAN
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4%

Reduction of CO2 Emission

Target. Ultra cold refrigerator for tunas and bonitos,
rapid freezer, frost-8 R etc.

B Using [Axr] as e wlimate natural refrigerant, [Air Ref] is safe and
ecopecple-frendy.

[ Due 1o the burbo compresace with integrated expander, hgh COP can
be achwved saving energy by 507 comganng the comventional type s

[l Oue 1o its 0w operating prossure, axempt from legal regutations.

[ Directy cooling the sk, Air Ref does nol require & fan col unt o
Pping Br refrigerant in e siorage.

Il Oumicidpng agent reduces frosing in the siorage. Defrosting is not
rogquired.

r,-)

JR

Q00 -

20

2,000 ton Refrigerator
Interior Temperature ;: -60C

Power Consumption

< Comventional System > {Air Ref)
/R222 Sage Compressioe Refrigeraier

281kW 128kW

v et
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(Conclusion)

In the industrial refrigeration application
natural refrigerants can be selected without

green house gas.
In the view of prevention of global warming
we would like to offer a proposal below;

1. Promoting natural working fluids
aggressively in the proven industrial field

38
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Thank you very much for
your Attention.
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