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An analysis on the characteristics of superheater organization of ORC system for
marine waste heat recovery system(WHRS)
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Abstract: This research designed Waste Heat Recovery System(WHRS) generation system of 250kW whose
working fluid is R-245fa and studied on cycle characteristics by superheater organization. It simulated two
conditions; series connection and parallel connection between superheater and evaporator. In simulation of ser-
ies connection of superheater and evaporator, output of 4.7% could be improved because of the increase of
enthalpy by overheating of working fluid. When setting 250kW for target output, cycle flux could be reduced
by 4.1%. When setting 250kW as a target output of cycle In parallel connection simulation of superheater
and evaporator, cycle flux was reduced as flux of heat source fluid for superheater was increased. So, the
maximum 7.9% of working fluid pump's electric power was reduced and there was no big change in cycle
efficiency and net efficiency by flux ratio.
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G: Generator
T: Turbine
C: Condenser

P: Feed pump

H.E: Heat exchanger

Figure 1: Diagram of a 250kW WHRS System
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Figure 2: Design of a 250kW WHRS System
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Figure 3: T-h Diagram of R-245fa
F71 @A o) F A A
Blo. sz @7 Alo]Zu} ] Lo A9

23 9 SRR Y7 Alo|Ze FE
Aol B3} vlusle] H|SHo] vy A-&EofA
19to] B4 e A Aesio]of Fhria &

Cha, Mo et al. [3][4]

Nlo [

o crels Aol el oW AEFAE A
el wahA agel S8t 28] U 8
2 wle] Aels) Asge TS )
29 La}z A

B Qo)A

7171 Z ] Wl T Hlal

Ry
ik
)
ok

A gfo] xal, el del 4kl R-245fa g
w5 o]-&sto] Adubel] A-8E 4 9= 250kwH Al

Z_l

W] B Al 2HS AAleta HErle] A
B @ Ale|F fEFRulo] e 544 Aspen
AFS] HYSYS Xz 133} NITSAMS] REFPROP 3
2Ia9E o] &3ste] AlgEelA st

Aspenite] HYSYSE Al2=gl] Ao 9 34 Al
Eeoldel ¥ AlMgEE Z2elw, NITSA
o] REFPROP & Wule] &% Al AM&5+
X2 ot}

2. 250kw At E 3]+ ORC Cycle

Aute] o] siemtol A Fvke] HuFr|E AA|st
of &8 FELE o] &ate] THdE ES £FAA
250kW WHRS Wj¢] Z7](Vaporizer)$t ol Q7]
(Prehetaen)ell 94S F3cka 7RSI TE A~
glo] A8 Figure 29} 2t



4% . A

Table 1: Conditions of a 250kW WHRS System

Pressure | Temperature | Mass Flow
[kPa] [C] [kg/s]
Turbine
2,110 124.4 8.21
Inlet
Turbine
300 67 8.21
Outlet
Condenser
280 40 8.21
Outlet
Feed Pump
2,150 41.18 8.21
Outlet
Preheater
2,130 123 8.21
Outlet
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Figure 4: Design of a Superheater Series Connection
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Table 2: Results of Superheater Series Connection

Figure.2 | Case 1 | Case 2
Turbine
Power[KW] 2501 | 2618 | 250.1
Turbine
Inlet[kPa] 2100 2090 | 2090
Turbine
Outlet[kPa] 300 300 300
Boiler[kW] 1,936 2,029 1,944
Superheater[kW] 0 91.93 88.12

Vaporizer[kW] 853.3 854 818.5

Preheater[kW] 1,083 1,083 1,038

Condenser[kW] 1,702 1,783 1,709

Workin
PUmMPIKW] 15.78 | 1578 | 15.13
Mass Flow[kg/s] 8.21 8.21 7.87

Cycle
Efficioncy[%] 12.92 12.9 12.87

Net
Efficiency[%] 12.1 12.13 12.09
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Figure 5: Design of a Superheater Parallel Connection
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Figure 6: Mass Flow & Working Fluid Pump Power
of 250kW WHRS System Simultion
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Figure 7: Diagram of Vapor Fraction
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Figure 8: Efficiency of 250kW WHRS System
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