(C341-1)

C341 b— FRUTFLRERE
b — MR FOEEENEIAE

Instructions for: Regenerate waste heat from the heat pump
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A method of using the exhaust heat of the heat pump as the heat source of the Rankine cycle by using the condenser
of the heat pump as the evaporator of the Rankine cycle will be described.
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Heat Pump Cycle

CH6 CH5
520 Liquid Line RHE Evaporator
145.69 kW
Expansion Valve R134a R245fa
CH3
Input Temp 76.9 !
Condensing 57.0 1
CH7 230 CH2 |1 ﬂ
Evaporator 113,89 kW 769 [cns | Condenser
coP 3.29 520 C)()
Parameter Discharge Line \ _)
Flow Rate 0.82 kg/s
Compression Ratio 3 Compressor RHE Evaporator
isentropic Efficiency 0.7 3460 kW
Volumetric Efficiency 0.95 Suction Line

Fig.1 Heat Pump Cycle
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CH5 CH6
Air Temp
[ agc
RHE Engine rpm rps
1 1709.6 28.49
Generate(W) 10,023
CHA1
76.9
Flow Rate Gas
5,986 |cc/s
CH7 Working Fluid Flow 717.25 g/s
499
CH2 <: l )
52.0 Flow Rate *Minimum
Flow Rate Liquid CH3 3,246 cc/s
[ 738]cess 410 ( \
Input _Q O CH12
145.69 kW T 350
Over Specification i
12.80 kW Output
135.67 kW
|* Input only vellow cell. | Ctlindenser
Input {) CH11
429.04 0.94 0.0073 250
274.74 0.0009 330

Fig.2 RHE Rankine cycle
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Table 1 Efficiency of RE Expander

Condition _ ) Input 79 C VaporDensity(m'/kg) ~ 0.028 20,462 cc/s
Steam temp: Engine 5 .
Outlet 509 C VaporDensity(m’/kg) ~ 0.052 38,001 cc/s
Steam pressure: Engine Input 642.8 kPa-abs Vapor Base Rotating Speed 29.03 rps
Outlet 344.2 kPa-abs FlowRate Under 71725 g/s
Pre§sqe difference between 2086 kP 28.49 rps
engine inlet and outlet:
Volume of working chamber: f 1309 ¢’ Engine Unit | 10kW 1,309 cc
Expansion 46% TkW 291 cc
Produced mechanical work
® per one rotation of drive shaft : 09 [Nm
Theoretical torque: 62.2 Nm
Mechanical loss: 30%
Actual torque: 435 Nm
Generator Torque 0.025 Nm/rpm
® Rotating speed of drive shaft:/|P 1741.8  pm=  29.03  1ps
FlowRate 1709.6 2849 s
Shaft power=D*@) IL137 Nms= 1137 W
Generator efficiency 90% Net 10023 W
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RHE_Heat Pump cycle
Generate 10,023 W

52 14569 kW
18 Liguid Line — 51
Cooling Water

1 Expansion Valve R1345 73 1 Flow Rate *Minimum
— e

c O O 35

P b i Evapdrator I O O

" 2 ﬂ 41 '’ H

23

1
|
I
Evaporator 114 kW 77 cbndénser 1 ﬂ
CoP 3.29 O O ﬂ ﬂ I
l (ﬁ ¢ Condenser
\\ ressor /Disoharge Line 52 recupera CII’ O O l

23 tl/Oompressor 2

35 kW 35 &—) 25

Suction Line A 33

Fig.3 Heat pump combined system
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Fig.4 Twin RE Expander & Compressor
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