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The Performance Analysis of Multi Stage Reheater

Organic Rankine Cycle

According to Heat Sink

Temperature Change
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Abstract: In this study, the simulation for performance comparison between basic single stage organic

rankine cycle, multi stage reheater cycle and multi

stage reheater & recuperator cycle was carried out.

The multi stage reheater cycle and multi stage reheater & recuperator cycle was designed to improve

the efficiency for organic rankine cycle using heat source from industrial waste heat and heat sink from

deep ocean water. R245fa was selected as a refrigerant for the cycle and system efficiencies were

simulated by the variation of the heat sink temperature and the cycle classification. Performance

characteristics were simulated by using the Aspen HYSYS. It was confirmed that the system efficiency

was decreased by the increase of heat sink temperature. These results can be considered to be applied

as geo-ocean thermal energy conversion in where plenty of geothermal or ocean thermal resource exist.

Key Words : Ocean Thermal Energy Conversion, Multi Stage Reheater Cycle, Multi Stage Reheater & Recuperator

Cycle, Heat Sink
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Aty AlxE bge Yo #ZEHd uel
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o] Wujel AAe Fa3 ajlo] A E =&
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Aot W MHade HEste HAHS nex
2 g Yul g Axd"ed H83 Aotk %
Hg, 9i5g, 39 FEe U= 70T
Ao s JEReH, $EYELe $E52=9
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Wojo] AAE 7]& OTECo| AR&" R717,

R134a, R32 Wuje} AjEA ORCOl &= ojA 1L
= R245fAE  BwslYY. R245faFtEHA41 9
ODPE 0°]™, GWPE 950825 7]&o] ol
g5 dEYolo vlg] QAA e MFA Brhe

Ammonia(R717) R134a R32 R245fa
Normal Boiling Point (K) 239.8 247.1 221.5 288.3
Vapor Density (kg/m3) 27.66 121.8 214.2 35.538
Critical Point Temperature (K) 405.4 374.2 351.26 427.16
Specific heat (kJ/kgmole-k) 37.9 98.11 48.33 132.4
Conductivity (W/m-K) 0.03254 0.01624 0.01742 0.01704
Latent heat (kJ/kg) 927.46 121.34 115.7 158.99
Saturated pressure (bar) 5.1 3.5 9.5 0.7
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Fig. 1 The characteristic of Normal Boiling Point

according to Working fluids

Aol Qla, R22¢) HIE| A HolgE AHE
7 ZAERAEA olH AlEHol M A=
o Z+ W] E44X]= Table 10 YERASITH
fr71@ 1 bol ol AH-gHojd YujE wlws)
A3}, R245fa WHule] Ae F M E9 4
%—__1 FollA 47} dAo] T 4% ACE
Aot =Y T Fd g dAELME
o7 3t EﬂX4 44L& Yol 70T
259 5CY TFEY dddA 7H
o 51'013}93\3]'. Fig. 13} Fig. 2+ 2+
AEFAY B dALEE e
Fig. 33} Fig. 45 47 €Y% 70C<}
5ColAY Wl vgds S&5UHEES U

=
ATt

=2 o
X

ot

oo o N 1o ox o oox rfz
o f;j!;

o o © o

500

400

300

100 +

Critical Point Temperature (K)

T
Ammonia(R717) R134a R32 R245fa

Refrigerants

Fig. 2 The  characteristic =~ of  Critical  Point
Temperature according to Working fluids

ol
1
o

specific heat (kJkgmole)

Fig.

2.2
1)

rel
o

Ammenia(R717) R134a R32 R245fa
Refrigerants

3 The characteristic of Specific Heat according

to Working fluids

AlAE M|
7]1¥ HOTEC 2 A

g AAHE R4sRYHE o3t &
HOTECS AAsI T HOTECY 7]E T4 a4

@ A £ oaf: o

o
2

aA Az derd F ged, e F

= 1‘”4‘ %L‘_ 3= &7 S,

(e
e
ol
&
rlo
bt
N
r o
of
£
o
il
Jo
RJ
ok

o
b
)
@

Saturated pressure (bar)

Fig.

10

Ammonia(R717)  R134a R32 R245fa
Refrigerants

4 The characteristic of Saturation Pressure

according to Working fluids

St SHY|AISHYX] HM20d M1z, 2016 28 13



YRR 25

Table 2 Simulated condition

Parameter Value

HOTEC Gross power (kW) 200

Heat source inlet temperature (°C) 70

Heat source delta temperature ("C) 10

Heat sink inlet temperature (°C) 3,5, 7

Heat sink delta temperature ("C) 5

Pinch point temperature (°C) 5

Over heat temperature (°C) 10

Heat source inlet pressure (kPa) 150

Heat sink inlet pressure (kPa) 150

Isentropic turbine efficiency (%) 85

Isentropic pump efficiency (%) 75

Refrigerants mass flow rate (kg/s) open
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