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Binary Cycle Power Generation System for Hot Water
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The small-scale binary cycle power generation system is needed for the practical use of renewable
energy (heat of the earth and biomass) or waste thermal energy (the unused thermal energy of a
factory). Microbinary MB-70H has been developed at Kobe Steel as a small-scale binary-cycle power
generation system (in the 60kW class of sending end output). The semi-hermetic screw power
generator has been adopted in this system. This paper reports the test results for the system.
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Fig. 1 Binary cycle power generation system MB-70H for hot water
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Fig.2 Flow diagram of binary cycle power generation system for
hot water
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Fig.3 Feature of semi-hermetic screw power generator
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Table1 Properties of HFC245fa

HFC-245fa
Chemical formula CF;CH,CHF,
Molecular weight kg/kmol 134
Boiling point temperature[101.325kPa] °c 14.9
Boiling point pressure[25°C] kPa 149
Dencity (25°C. Saturated liquid) kg/m’ 1339
Dencity (25°C.. Saturated gas) kg/m® 8.55
Latent heat of vaporization kl/kg 190.9
Ozone depletion potential(ODP)(CFC-11=1) |- 0
Global warming potential(GWP)(CO,=1) - 950
Temp. C Jr Evaporator Superhdator
Thw in
Tme out | —,
Tmsl o "
Thw out Evaporation I Supef heating
Medium Pms1=f(Tms1)
Tmsl:Saturated temperature in evaporator
Tme in Pms1:Saturated pressure in evaporator
| I | >

Qe Q[kW]
a) Relationship between Qe and temperature distribution

in evaporator and superheater
Pms2=f(Tms2)

Tme in Tms2:Saturated temperature in condenser
Pms2:Saturated pressure in condenser
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Fig. 4 Relationship between Q and temperature distribution in
heat exchanger
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Fig.5 P-h diagram of medium for this system
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Fig. 6 Test equipment of binary cycle power generation system
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Fig.7 Energy balance
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Fig. 8 Relationship between water temp. (Thw in, Tcw in) and
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Hot water flow rate=75t/h, Cooling water flow rate=120t/h,
Cooling water temp. Tew in=27~29C
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Fig. 9 Relationship between Hot water temp., Thw in, and We' and
Men

T ET54% 2 R LTHB Y, FEEmHHIIA30%IET L
TH, HIEBEET i34 % TERFMEOT2%DEET) %2
MFFCTED I EAIRENT Lo T, MREAM TR
FLTH, ABUH L THRORWENERPTIRETDH
% 2 LR S N Tze BESEST I O/NRBL O IR PEE T
&, B OAMEIC X o TRERHEDZILDEZ S
NB7%5, AV AT 2ILREET Ol 2 2 IR BGRICH L
THRRI LB EIAATTHETD 5o

4. AT LML EERESRIER
4\ BH%E L 72Microbinary MB-70HO 4% % & 2 1271

£2 <A 27unA{F1)— MBI70HDLA
Table 2 Specification of Microbinary MB-70H

Microbinary MB-70H

Maximum generating end output 72kW

Maximum sending end output 60kW

Power generator IPM synchronous generator
Standard screw rotor speed 5,500rpm

Power voltage 200V/400V

Medium HFC245fa

Design pressure 0.97MPaG

Heat source 70~95°C Hot water
Expander Screw expander

Medium pump Canned motor pump
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Hot water flow rate=75t/h, Cooling water flow rate=120t/h
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