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Optimization Study on the Open-Loop Rankine Cycle for Cold Heat
Power Generation Using Liquefied Natural Gas
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Abstract >> In this study, computer simulation and optimization works have been

performed for an open-loop Rankine cycle to generate power using five cases of
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liquefied natural gas compositions. PRO/Il with PROVISION V9.4 from Schneider
electric company was used, and the Soave-Redlich-Kwong equation of the state

model was utilized for the design of the power generation cycle. It was concluded
that more power was obtained from less molecular weight liquefied natural gas
since there was more volumetric flow rate with less molecular weight.

Key words : Cold heat(‘§ @), Liquefied natural gas(ti 3} 917t A ), Power generation
(53 AAh), Rankine cycle(@ 7! AF0| &), Optimization(Z| X 3})
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Fig. 1. Schematic diagram for an open-loop Rankine cycle for
power generation
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Table 1. LNG compositions

Composition A B ¢ D E
lean | rich |max N; | typical | pure CHy

N, 0.00|  0.00 1.00 0.04

CH,4 96.74| 85.12| 9433 89.26| 100.00

CHg 1.89| 8.63 1.97 8.64

CsHg 0.68| 4.14 2.50 1.44

1-C4Hio 034 1.10 0.10 0.27

N-C4Hyo 0.34]  0.90 0.10 0.35

I-CsHi, 0.01| 0.10 0.00 0.00

N-CsHiz 0.00| 0.01 0.00 0.00

MW. 16.791| 19.320| 17.189| 17.924| 16.043
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Fig. 2. Flow sheet diagram for a open-loop Rankine cycle us-
ing PRO/II simulator
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Fig. 3. Optimization of a open-loop Rankine cycle using
PRO/II simulator
A: lean, B: rich, C: max N2, D: typical, E: pure methane case
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Table 2. Summary for optimization results

Item Al B|]c|D]|E
Feed flow, kg/h 1,000

Pump efficiency, % 56

Pump power, kW | 4.60 | 432 | 454 | 470 | 442
Feed temp. °C -162.0 (-162.0|-163.8|-162.0| -162
Feed press. kg/cm’ 1.033

HX duty, 10° keal/h

0.2007/0.19190.1988|0.1948| 0.2038

Expander 20

efficiency, %
Exf\‘;derpower’ 77.44 | 71.02 | 76.39 | 74.11 | 78.47
Optimal pum

ppressupre 13 e S5 | 57| %6 | s | st
Net power, kKW | 72.84 | 66.70 | 71.85 | 69.41 | 74.05

A lean, B: rich, C: max N2, D: typical, E: pure CH4
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