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Abstract — In order to study the improvement of the multi stage regeneration cycles, muti-stage processes were
applied to the cycles, respectively or together. The kinds of the cycles are multi stage reheater cycle (MS) and multi
stage reheater regeneration cycle (MSR). Working fluid used was R134a and R245fa. Temperature of the heat
source was 65 °C, 75 °C, and 85 °C, and temperature of the heat sink was 5 °C. Optimization simulation was con-
ducted for improving the gross power and efficiency with multi stage reheater regeneration cycle for ocean ther-
mal energy conversion(OTEC) with changing of a heat source, kind of the working fluid, and type of the cycle.
Performance analysis of the various components was simulated by using the Aspen HYSYS for analysis of the
thermodynamic cycle. R245fa shows better performance than R134a. This paper showed the most suitable work-
ing fluid with changing of a heat source and the kinds of working cycle. Compared to each other, MS showed bet-
ter performance at gross power and MSR showed higher cycle efficiency.

Keywords: Ocean Geothermal Power Generation(‘3H &= G4k, Multi-staged Reheater Regeneration Cycle(t}
A A RYALO]E), Deep ocean water(H5<)
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Fig. 3. Schematic of the Multi Stage Reheater Cycle (MS).
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Fig. 4. Schematic of the Multi Stage Reheater Regeneration Cycle
(MSR).

o]-§3I3ith. HYSYSE Aoiehz] Alo]E wAlel H o sk gk 4
GatA AR = vk grlo] Q7] wite]] o] Aol A ARE-
slolch AlE#o Ao ARSSE A A 0 F = A (17 72 Peng-
Robinson7g24-S- ARESISITE. Peng-Robinsontd7g 22 Gaf4]of| 4]
FE ARESRE A W84 5 skl g3 2tk o7)4 P

Sk (pressure), R 71414, TE -2 % (temperature), Vi F3

(volume), 1831 ab= 2t 2t 25 Sufsk=d] o= 2] (2), 3)
A2t A 2212 7152 OR C/\Pol—:“’ﬂ/ﬂ R245fa= 21881915 wlel]
200 kWE 92 7 Q= 208 Xl ol & vhge® 244
9 YA e] RS sdsH X*%G}Oi S K38kl 2

Al dA Aol de] ARSI Q1 R134a, R245fa5 4
2313t} 2999 L= 65°C, 75°C, 85°CY ZACE dXe
Jgsilom, Z47ko] g W M2 e 2= of2le] Table 17} 2

[

I—rl

o] SME BTk AFAoIA S AT ghe O AolF
9l §88 HI A QEHS 71HEH| ololocq A (4)9} o] Axksk
pie

Table 1. Simulated condition

Parameter Value

Cycle type Basic, MS, MSR
Warm water inlet temperature (°C) 65,75, 85

Warm water AT(inlet and outlet) (°C) 10

Cold water inlet temperature (°C) 5

Heat source and sink of a flow rate ratio 1:1

Isentropic turbine efficiency (%) 80

Isentropic pump efficiency (%) 65

generation efficiency (%) 90

working fluid R134a, R245fa
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