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MMAYEKAWAAYEKAWA NHNH33 HHigh temperature igh temperature HHeateat PumpPump

High COP operationHigh COP operation

Wide temperature range covering Wide temperature range covering →→ Simple designSimple design

Low level heat recovery Low level heat recovery →→ High efficiency energy system High efficiency energy system 

Energy saving Energy saving →→ Cost saving and COCost saving and CO22 reductionreduction

Natural refrigerant use (NHNatural refrigerant use (NH33))→→ Saving the Earth Saving the Earth 

*Reference

High pressure compressor models

Reciprocating compressor : Reciprocating compressor : N6HKN6HK
(Maximum pressure (Maximum pressure 5050barbar / maximum / maximum TcTc==9090℃℃))

Screw compressor Screw compressor : : N160GHSN160GHS
(Maximum pressure (Maximum pressure 50bar50bar / maximum / maximum TcTc=90=90℃℃))

N6HK

N160GHS



High pressure compressor High pressure compressor SpecificationsSpecifications

Compressor typeCompressor typeCompressor typeCompressor type ScrewScrewScrewScrew
Maximum swept volumeMaximum swept volumeMaximum swept volumeMaximum swept volume 506m3/h506m3/h506m3/h506m3/h
Compressor speedCompressor speedCompressor speedCompressor speed 1800~3600rpm1800~3600rpm1800~3600rpm1800~3600rpm
Capacity controlCapacity controlCapacity controlCapacity control Rotation speed control (50~100% variable)Rotation speed control (50~100% variable)Rotation speed control (50~100% variable)Rotation speed control (50~100% variable)
Maximum hot water temperatureMaximum hot water temperatureMaximum hot water temperatureMaximum hot water temperature 85℃85℃85℃85℃

��N6HK N6HK 

��N160GHS N160GHS 

Compressor typeCompressor typeCompressor typeCompressor type ReciprocatingReciprocatingReciprocatingReciprocating
Bore×Stroke (mm)Bore×Stroke (mm)Bore×Stroke (mm)Bore×Stroke (mm) 85×6585×6585×6585×65
Number of cylindersNumber of cylindersNumber of cylindersNumber of cylinders 6666
Capacity controlCapacity controlCapacity controlCapacity control 100-66-33% step volume control100-66-33% step volume control100-66-33% step volume control100-66-33% step volume control

Normal: 970 or 1450rpmNormal: 970 or 1450rpmNormal: 970 or 1450rpmNormal: 970 or 1450rpm
FreqFreqFreqFreq....INV usedINV usedINV usedINV used::::900900900900～～～～1600160016001600rpmrpmrpmrpm

1450rpm or Freq.:IP23 / 4P / 400V / 50Hz1450rpm or Freq.:IP23 / 4P / 400V / 50Hz1450rpm or Freq.:IP23 / 4P / 400V / 50Hz1450rpm or Freq.:IP23 / 4P / 400V / 50Hz
970rpm:IP23 / 6P / 400V / 50Hz970rpm:IP23 / 6P / 400V / 50Hz970rpm:IP23 / 6P / 400V / 50Hz970rpm:IP23 / 6P / 400V / 50Hz

Drive methodDrive methodDrive methodDrive method Direct driveDirect driveDirect driveDirect drive
Maximum hot water temperatureMaximum hot water temperatureMaximum hot water temperatureMaximum hot water temperature 85℃85℃85℃85℃

Compressor speedCompressor speedCompressor speedCompressor speed

Motor standard specificationsMotor standard specificationsMotor standard specificationsMotor standard specifications



Heat pump system referencesHeat pump system references

①① Thermal source : Hot Springs (GThermal source : Hot Springs (Groundwater / Factory wastage)roundwater / Factory wastage)

N6HK

Boiler

(Condenser)

Heat recovery

(Evaporator)

Hot spring / GroundwaterHot spring / Groundwater

GroundGround

Gas LHV             : 40MJ/m3NGas LHV             : 40MJ/m3N

Boiler efficiency   : 80%  Boiler efficiency   : 80%  

Water treatment

(removal Fe / S ) 

7700℃℃
6060℃℃

2525℃℃2020℃℃ 241kW241kW

Heat pump 

Heat pump power consumption : 69.5kWHeat pump power consumption : 69.5kW

Total COP = 3.47

Saving gas volume : Saving gas volume : 27m3N/hr

20.7m3/h20.7m3/h
30.3m3/h30.3m3/h



Existing system

MAYEKAWA M-HSH Unit

Water inlet Hot Water outlet
Condenser

Sensible heat

exchanger

N6HK

Suction dry saturated Suction dry saturated 

vapor controllervapor controller

Receiver

Condenser

High receiver

Evaporator

Modification point

Heat pump system referencesHeat pump system references

②② Thermal source : Existing refrigeratorThermal source : Existing refrigerator

Total COP = 6.0~up to 9.0



Heat pump system referencesHeat pump system references

③③ Thermal source : River (Sea) waterThermal source : River (Sea) water

Low stage compressor 

River / Sea / Lake water  River / Sea / Lake water  

This thermal can be used This thermal can be used 

air conditioner (summer season) air conditioner (summer season) 

High stage heat pump 

Boiler

(Condenser)
Heat recovery vesselHeat recovery vessel 4040℃℃

7575℃℃
6565℃℃

N160GHS 
Summer :  619kWSummer :  619kW

Winter    : 1207kWWinter    : 1207kW

55℃℃22℃℃
N200VMD-L 

Summer season
High stage power consumption:263kWHigh stage power consumption:263kW

Total COP = 2.35

Saving gas volume : Saving gas volume : 70m3N/hr

Winter season
Low stage power consumption : 200kWLow stage power consumption : 200kW

High stage power consumption : 280kWHigh stage power consumption : 280kW

Total COP = 2.51

Saving gas volume : Saving gas volume : 133m3N/hr

Gas LHV             : 40MJ/m3NGas LHV             : 40MJ/m3N

Boiler efficiency   : 80%  Boiler efficiency   : 80%  

2525℃℃2020℃℃ WinterSummer



Heat pump system referencesHeat pump system references

④④ Thermal source : Condensing heat to refrigeratorsThermal source : Condensing heat to refrigerators

Cooling thermal energyCooling thermal energy

(Cold storage / Cooling air conditioner / etc)(Cold storage / Cooling air conditioner / etc)

Refrigerator compressor

Condensing cooling waterCondensing cooling water

High stage heat pump Boiler

(Condenser)

Heat recovery vesselHeat recovery vessel

Gas LHV             : 40MJ/m3NGas LHV             : 40MJ/m3N

Boiler efficiency   : 80%  Boiler efficiency   : 80%  

3535℃℃
Low stage power consumption : 90kWLow stage power consumption : 90kW

Chilling capacity : 321kWChilling capacity : 321kW

High stage power consumption : High stage power consumption : 8282kWkW

Heat pump capacity : Heat pump capacity : 263263kWkW

Heat pump COP = 5.68

Saving gas volume : Saving gas volume : 52.5m3N/hr

N6HK

N8WBH

466kW466kW

7700℃℃
6600℃℃

321kW (Te= 321kW (Te= --1010℃℃))

40.1m3/h40.1m3/h



Heat pump system referencesHeat pump system references

⑤⑤ Thermal source : Combined energy supply systemThermal source : Combined energy supply system

Ice skating rink (winter)

Cooling air conditioner (summer)

Heat recovery exchanger

Boiler

(Condenser)

Heat recovery or 

cooling exchanger

Heat recovery vesselHeat recovery vessel

River / Sea / Lake waterRiver / Sea / Lake water

River / Sea / Lake waterRiver / Sea / Lake water

Low stage refrigerator compressor

Brine / chilled waterBrine / chilled water

High stage heat pump 

Multiple choice heat source :

Air conditioner / Ice making system / natural wateAir conditioner / Ice making system / natural waterr

This system can be used stand alone operation 

low stage and high stage.



N6HKN6HK operating conditionsoperating conditionsTe(1) 5℃ 10℃ 15℃ 20℃ 25℃ 30℃ 35℃ 40℃ 45℃Heat source temperature (2) 15℃ 20℃ 25℃ 30℃ 35℃ 40℃ 45℃ 50℃ 55℃Heat capacity(kW) 108.6 136.0 166.7 200.7 238.0 278.9 323.2 371.5 423.3Power consumption(kW) 35.3 38.5 41.4 43.9 45.7 46.8 47 46.3 44.4COP 3.08 3.54 4.03 4.58 5.21 5.96 6.88 8.03 9.54Heat capacity(kW) 128.7 158.9 192.5 229.5 269.7 313.6 361.0 412.1Power consumption(kW) 40.1 43.6 46.7 49.3 51.1 52.1 52.1 51.1COP 3.21 3.65 4.13 4.66 5.28 6.02 6.93 8.0765℃70℃
Hot watertemperature

Te(1) 5℃ 10℃ 15℃ 20℃ 25℃ 30℃ 35℃ 40℃ 45℃Heat source temperature (2) 15℃ 20℃ 25℃ 30℃ 35℃ 40℃ 45℃ 50℃ 55℃Heat capacity(kW) 207.1 252.3 302.6 357.8 418.5 484.5 556.2 633.3Power consumption(kW) 61.9 66.1 69.6 72.2 73.8 74.1 73.1 70.4COP 3.35 3.82 4.35 4.96 5.68 6.54 7.61 9.00Heat capacity(kW) 241.2 290.8 345.4 405.2 470.2 540.7 616.5Power consumption(kW) 69.6 74.1 77.7 80.4 81.8 81.9 80.4COP 3.47 3.93 4.45 5.04 5.75 6.61 7.6765℃70℃
Hot watertemperature

Te(1) 5℃ 10℃ 15℃ 20℃ 25℃ 30℃ 35℃ 40℃ 45℃Heat source temperature (2) 15℃ 20℃ 25℃ 30℃ 35℃ 40℃ 45℃ 50℃ 55℃Heat capacity(kW) 229.4 279.2 334.4 395.0 461.8 534.4 613.1 698.1Power consumption(kW) 70.1 74.7 78.5 81.3 83.1 83.5 82.3 79.5COP 3.28 3.74 4.26 4.86 5.56 6.40 7.45 8.79Heat capacity(kW) 321.5 381.5 447.2 518.7 596.2 679.5Power consumption(kW) 83.5 87.5 90.4 92 92.1 90.4COP 3.86 4.36 4.95 5.64 6.48 7.5270℃
Hot watertemperature65℃

970rpm

1450rpm

1600rpm

Sc / Sh = 0K                   blank space : Out of limit 

(1)Heat source : Low stage condensing refrigerant

(2)Heat source : Water  (⊿=5K)



N160GHSN160GHS operating conditionsoperating conditions
Sc / Sh = 0K                 

(1)Heat source : Low stage condensing refrigerant

(2)Heat source : Water  (⊿=5K)

3600rpm

Te(1) 10℃ 15℃ 20℃ 25℃ 30℃ 35℃ 40℃ 45℃Heat source temperature (2) 20℃ 25℃ 30℃ 35℃ 40℃ 45℃ 50℃ 55℃
Heat capacity(kW) 555 647 745 858 979 1112 1253 1414Power consumption(kW) 231 244 250 255 256 253 245 233
COP 2.40 2.65 2.98 3.36 3.82 4.40 5.11 6.07
Heat capacity(kW) 531 619 715 823 943 1068 1207 1361Power consumption(kW) 249 263 275 280 286 285 280 271
COP 2.13 2.35 2.6 2.94 3.3 3.75 4.31 5.02
Heat capacity(kW) 508 591 686 789 901 1024 1159 1305Power consumption(kW) 268 283 301 308 314 318 317 311
COP 1.90 2.09 2.28 2.56 2.87 3.22 3.66 4.20
Heat capacity(kW) 486 565 654 756 864 981 1113 1254Power consumption(kW) 282 300 315 331 338 343 345 342
COP 1.72 1.88 2.08 2.28 2.56 2.86 3.23 3.67

85℃

Hot watertemperature
70℃

80℃

75℃



MAYEKAWA Europe nv/sa
Leuvensesteenweg 605  1930  Zaventem Belgium
Tel.+32 2 757 90 75         Fax.+32 2 757 90 23
URL http://www.mayekawa.eu E-mail  info@mayekawa.eu

SWITZERLAND          Zugerbergstrasse 37 ,6300 Zug   
Tel.+41 41 712 1855        Fax.+41 41 712 1853

SPAIN                         Calle Montevideo 5,Nave 13 POL.Industrial Campoporroso 28806   Alcala de Henares, Madrid
Tel.+34 91 830 0392        Fax.+34 91 830 0397

RUSSIA                      House 3, Flat 54, Mytnaya St.,Moscow, 119049    
Tel.+7 495 230 01 76       Fax.+7 495 230 21 12

GERMANY                 Nürnberger Strasse 118, 97076 Würzburg
Tel.+49 931 35 93 88-0    Fax.+49 931 35 93 88-20

FRANCE                     9, Rue Michael Faraday , 78180  Montigny-Le-Bretonneux,
Tel.+33 1 30 58 2600      Fax.+33 1 30 58 1937

United Kingdom       16 Oakhurst Gardens, Bexleyheath, Kent DA7 5JP
Tel.+44 1322 433558      Fax.+44 1322 433164

BULGARIA                 94, Hristo Botev Str.1202 Sofia
Tel/ Fax +359 2 8319002

MMAYEKAWA AYEKAWA Europe OrganizationEurope Organization



MMAYEKAWA AYEKAWA Global NetworkGlobal Network

Japan head office
3-14-15 Botan Koto-ku, Tokyo 135-8482, JAPAN

TEL:(81)-3-3642-8181 FAX:(81)-3-3643-7094 

E-mail:e-public@mayekawa.co.jp

Global web site   http://www.mayekawa-global.com/

Compressing your footprint !

Over 70,000 Screw and Piston compressors running in more than 100 countries.

Worldwide:

• 33 countries／119 offices

• 8 production plants


