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Founded:1924
Location: Tokyo, Japan
Turnover:1.1 billion USD
Employees: 3,000 (33 countries)
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●Company founded in 1924.
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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 Yoshiro Tanaka

Main plant: Moriya, Higashi-
Hiroshima, Saku
Overseas plant: Mexico,
Brazil, USA, Belgium, South
Korea, India, Turkey

Chile
Argentina

Brazil

Venezuela
Costa Rica
Colombia
Ecuador

Peru

Mexico

USA(LA, etc.)

Canada (Vancouver, Toronto)

New ZealandAustralia

Beijing
Shanghai Taiwan

Philippines

India

Thailand
Viet Nam
Singapore
Malaysia
Indonesia

MoscowBelgium
England
Spain
France
Switzerland
Germany

South Korea

Dubai

Turkey

Brazil plant Moriya plant



MYCOM International Branches

ASEAN:
• 11 offices (6 countries)
• 7 offices

Worldwide:
• 33 countries
• 8 production plants
• 119 offices



CERN, Genf, CH

Cryo-Nuklear-Technique

Super Conductivity



Energy

GC Campus, Zürich

Energy supply Zürich

CO2- Heat pump

Mycom &  EWZ



Air
Conditioning

Air Conditioning



Production of liquid hydrogen

Petrochemical



Leisure facilities

Winter Olympic Games Nagano, 1998



80% of ARAL SEA desappeared



90% of Lake Chad Disappeared

Niger

Chad

Niger

Nigeria Nigeria

Cameroon Cameroon

Chad



Glacier Kilimanjaro will disappear in 2022



270 billion tons of ice disappearing
every year in Greenland

2700億トン規模



20-20-20 Rules

17

Les ｐompes a chaleur
sont considerees comme
energie geothermique
renouvelable



IPCC says “We need
reduce CO2
emission 25-40% by
2020 and 80-95%
by 2050 in order to
keep global
temperature rises
below 2℃.
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Energy Saving: Heat Pump Application

Features
1)Less initial investment
2)High Energy Saving
3)Short ROI
4)Reduction of CO2
5)Utilization of
Renewable Energy

Hot Water

Over Compression Unit

Existing Unit

Refrigeration



NH3 High Pressure
Compressor

Tc=+65℃

+60℃

NH3 Compressor

NH3
Liquid Separator

Condenser

Existing System
(Circuit 2)
Existing System
(Circuit 2)

Hot
Water

Chiller

+13℃

De-super heater

Chiller

Evaporative
Condensor

High Stage
Heat Pump Unit
High Stage
Heat Pump Unit

:  UNIT

Flow Diagram

CP7 CP8 CP9

MP3

:  PIPING for this project

:  PIPING for existing

To Connect
Existing pipe

20
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REFERENCE DRAWINGS



65 ℃ HOT WATER MAKING



Heat Pump Application with tank
From NH3

circuit

Existing Boiler

LS

LS

Low

High

Hot Water
Tank

Factory

Fresh Water

Factory (Back Up)
New Heat Pump Installation

Existing Heating System



MAYEKAWA Europe nv/sa

Thermal stratification tank

High stage heat pump unit (Food production in France)

DOC.2010-141 R2



MAYEKAWA ASEAN

COSTS STEAM HP SUMMER HP WINTER
Heating capacity kW/day 5581 5581 5581

Steam load (latent heat
0.6395kW/kg)

Kg/day 8727

Heating capacity/hr kW 406 305

Running time/day hr 13.7 18.3

Operating days days 300 115 250

Yearly heating capacity mWh 1.674 640 1.396

Energy per year 2.618 (ton)
(steam)

65.698  (kW, 41.7kW/hr) 191.235 (kW, 41.8kW/hr)

Energy cost € 91.342
(34.89€/ton)

4.599 (0.07 €/kWh) 13.386 (0.07 €/kWh)

Installation cost
(excl.watersystem)

€ 186.000

Yearly running cost
saving

€ 73.357

Payback time years Approx.2.6

DOC.2010-141 R2



Operation Data 1

DOC.2010-141 R2
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from circuit 1

HEX

HEX

Air
Compressor

Recycle
Water

condenser

SUMMER : 15℃
WINTER : 13℃LSLow

LSHigh

40m3

30m3

To receiver

Factory

Existing Boiler

Hot Water
Tank
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800kW

4.0barG

Fresh
Water

~60℃

Heat Pump Application without additional
new Tank

Existing Hot water Flow



Heat Pump + Existing heating line
from circuit 1

HEX

HEX

Air
Compressor

Recycle
Water

condenser

SUMMER : 15℃
WINTER : 13℃

40m3

30m3

To receiver

Factory

High Stage Heat Pump Unit

Existing Boiler
LS

LS

Low

High

Hot Water
Tank
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800kW

4.0barG

From circuit 2

Fresh
Water

60
℃

~3
0℃

~60℃
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SPECIFICATION OF HEAT PUMP UNIT

Subject Spec Remark
Heating Capacity 515kW Motor BkW: 78.8kw
Inlet/Outlet
Hot Water Temp 32/62 degC

Tc/Te 27/67 degC
Flow Rate of
Hot Water 14.6m3/h

Motor Power 90kW With Frequency
Controller

Motor Speed 900~1600rpm
Required Flow Rate of NH3
at 1st stage

Approx.
1200kg/hr NH3 Charege:130kg

Dimension (reference) W2000×L2800×H2700
Weight (reference) 3500kg



CONSUMPTION AND
MAKING AMOUNT OF HOT WATER
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otH
aterW
onsumption m/hrC 3

otH
aterW
upplyS ㎥/hr

torageS

mountA ㎥/h

mount mA 3

torageS

mountA ㎥

 Yellow line is amount of making hot water.
* Total amount is 266.4 m3/day

Existing hot
water tank 30m3
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MERIT OF THIS SYSTEM

• C.O.P(heating) : 6.54
• Cost of Merit is 88,032€/yr !!
• Return of Investment : 2.24 years

Gas Boiler Over Compression Heat Pump
Hot water Consumption ㎥/day 266.4 Hot water Consumption ㎥/day 266.4

Inlet water temperature ℃ 32 Inlet water temperature ℃ 32

Outlet water temperature ℃ 62 Outlet water temperature ℃ 62

Heat load kcal/day 8,081,408 Heat load kcal/day 8,081,408

effeciency of boiler - 0.85 kWh/day 9396.986301

Heating Capacity kcal/day 9,507,539 Heating capacity kW 515

kWh/day 11,055 Running time (day) hrs/day 18.2

Break kilowatto BkW 78.8

Unit Price €/kWh 0.035 Comsumption(day) kWh/day 1437

Unit price €/kWh 0.065

COP 6.54

Comsumption(year) ton/year 3,316,500 Comsumption(year) kWh/year 431,349

Running cost (day) €/day 386.9 Running cost(day) €/day 93.46

Operating days day/year 300 Operated days day/year 300

Running cost(year) €/year 116,070 Running cost(year) €/year 28,038

Merit (vs Gas Boiler) €/year 88,032

Instlation Cost(part of unit) € 197,400

Peturn Of Investment year 2.24



Existing Flow Of Hot Water

Fresh
Water

Existing Boiler
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Factory

Scalder

Pressure
Tank

60m3
64~75℃

12℃

12℃

12℃

H

55℃

82℃

77℃

3bar

???kW

Max required capacity
278kW at 10,500kg/hr

???m3/hr

Fuel : Diesel

Electric
Heater



Future Flow Of Hot Water

Fresh
Water

Existing Boiler
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Factory

Scolder

Pressure
Tank

60m3
64~75℃

12℃

12℃

12℃

H

55℃

55℃

12℃

82℃
82℃

72℃

Hot
Water
Tank

55℃

High Stage
Heat Pump Unit

3bar

83m3/day (average)

55℃

???kW

Max required capacity
278kW at 10,500kg/hr

???m3/hr

15m3

65.6℃

0~
7m

3/
hr

17℃



NH3 High Pressure
Compressor

Tc=+85℃

+82℃

NH3 Compressor  *7comps
500kg/hr /comp (approx)
At Ps2.2barG ,Pd 12.2barG

NH3
Liquid Separator

Condenser

Existing SystemExisting System

Hot
Water

Chiller

+17℃

De-super heater

Chiller

Air Cooled
Condensor

High Stage
Heat Pump Unit
High Stage
Heat Pump Unit

:  UNIT

Future Flow Of NH3

:  PIPING for this project

:  PIPING for existing
To Connect

Existing pipe

PE

Controlled by
Sp of heat pump

36

500~3500
kg/hr

1500kg/hr
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Capacity of Hot water Tank

Hot Water consumption and needed
capacity of Hot water Tank
Hot Water consumption and needed
capacity of Hot water Tank

Required volume of
Hot water tank is

15m3

37

Average consumption of hot water83m3/Day



Calculation Conditions
• Tc of Low Stage is 35degC all seasons
• Tc/Te of High Stage Heat Pump is 85degC / 35 degC.
• Consumption of hot water is assumed as follows

10h pm ~ 5h am    0m3 (0m3/hr)
5h am ~ 10h am    40m3 (8m3/hr)
10h am ~ 5h pm    14m3 (2m3/hr)
5h pm ~ 10h pm    30m3 (6m3/hr)
TOTAL                    84m3/day
(Aug-2010 : 1743m3/month ÷ 21 days = 83m3/day)

38



Merit of This SYSTEM

• C.O.P(heating) : 6.25
• Cost of Merit is 83,313€/yr !!

39

Diesel Boiler High Stage Heat Pump

Oil Consumption
ｌｔ
/6months

31,000 Produced heating capa kWh/yr 1,596,120

lt/yr 62,000 COP 6.25

Unit Price of Diesel oil €/ｌｔ 0.53 Electricity

Running cost(year) €/year 32,860 Comsumption(year) kWh/year 255,379

kWh/lt 10.6 Unit Price of electricity €/ｌｔ 0.0645

Boiler effeciency - 0.85 Operated days day/year 250

Produced heating capa kWh/yr 558,620 Running cost(year) €/year 16,472

Electrical Boiler Merit (vs Existing system) €/year 83,313

Hot water Consumption ㎥/day 83

Inlet water temperature ℃ 12

Outlet water temperature ℃ 55

Heat load kcal/day 3,569,000

kWh/day 4,150

Unit Price of electricity €/kWh 0.0645

Running cost (day) €/day 267.7

Operating days day/year 250

Running cost(year) €/year 66,925

Produced heating capa kWh/yr 1,037,500



Package HP

Operation Stop

T E

Hot water
side

T E

T E

T E

T E

T E

T E

T E

T E

T E

NH3 Heat pump with the buffer tank

Cold water
side

Hot water line
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Run NH3
HP

HP is under operation and hot water is
stored in the tank

Process Stop
NH3 HP

The tank is full and HP stops.

Process

Stop
NH3 HP

Hot water is comsubed

ProcessStart NH3
HP

The reserved hot wate is low
and HP starts running again.

Process

1 2

34

T-1

T-2

T-1

T-2

T-1

T-2

T-1

T-2

Operation of heat pump and hot water line



Example of HP Package with the reservoir tank



43

Transport
Installation

Installation Finished

The factory made mobile package is more reliable and
easy to install.



Our products / high pressure compressor

N6HK

GH series

MAYEKAWA ASEAN

Reciprocating compressor
N6HK
Pressure : 40bar

50bar (available February 2010)
Speed    :  900~1600rpm at 40bar

900~1450rpm at 50bar
Swept volume; 120~193m3/h 100%Load

Screw compressor
Pressure: 50bar
Speed  : 2950rpm, 3550rpm
Swept volume 2950 / 3550 rpm
N160GHS:        434 /   522 m3/h
N250GHS;      1552 / 1867 m3/h
N320GHS;      3212 / 3865 m3/h

Note : N160GHS applied with frequency driven motor.
DOC.2010-141 R2



Screw type heat pump unit

MAYEKAWA ASEAN
DOC.2010-141 R2



MAYEKAWA ASEAN DOC.2010-141 R2



Norway / Kongsberg / 2 x N160GHS two stage  Heat pump system 2.400kW

DOC.2010-141 R2



CO2 Heat Pump
Hot Water Supply Unit
CO2 Heat Pump
Hot Water Supply Unit



Carbon dioxide

• Hot water and Hot dry air supply Heat-Pump
• Source : Air and Water

CO2
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“CO2 Heat Pump”“CO2 Heat Pump”

Eco-Cute “unimo A/W" Eco-Cute “unimo W/W"
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CO2 Heat PumpCO2 Heat Pump

CO2 Super critical

CO2 Liquid

CO2 Gas
Ｍ

CO2 Compr.

Gas/Liquid

Inlet

Outlet

Brine Cooler

Inlet

Brine

Oil Cooler

Inlet

Hot water tank

Oil
Separator

Oil

Ｍ

Hot Water

Exp

Outlet

Ice Bank

Hot-water  +  Ice making



CO2 Heat Pump for Air Conditioning
and Hot Water Supply System

CO2 Heat Pump for Air Conditioning
and Hot Water Supply System

CO2 Heat PumpCO2 Heat Pump

Item Performance

Ice making

capacity
３５０ｋＷ

Hot water

capacity
６００ｋＷ ８５℃、５５℃

Brake Power ２４０ｋＷ

Ｃ Ｏ Ｐ
Combined Heating & Cooling

above 4.0 (at 3600rpm)

Dimension
W=2,700mm, L=4,900mm,

L=3,100mm



Heating Model Motor COP Remarks

60kW 2HT×4P 25kW×4P >3.0 Water 9℃ 90℃

Hot water tank

water

@55℃ Open

collecting

supplying

Max ６０℃

Hot water pump

CO2 Heat Pump
Hot Water Supply Unit



C2HT ：CO2 Compressor
for CO2 Heat Pump System

Model C2HT

Bore x Stroke mm 45x45

Number of Cylinder 2

Head cover cooling Air cooled

Speed rpm 900-1,800

Motor (Semi-hermetic) kW 25

Swept volume(@1,450rpm) m3/h 12.5

Capacity control % 100

Flange size (suc/dis) mm 25/20

Net weight kg 410

Design pressure (H/L) bar 150/80

Max suction pressure bar 70

Max discharge pressure bar 120

Differential pressure  (D-S) bar 100

Specifications
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NATURE IS WHAT WE DESIGN FOR

Thank you very much for
your Attention.


