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Fig.1 Schematic diagram of OTEC-AC system
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Fig.2 OTEC-AC experimental system and main equipment
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Table 1 Basic parameters of measuring instruments

HFK K= R i i
AL IR TT-T-24-1000 -18~100 C £1C
JE 1L IRER PTX 1072-TB-AO 0~2.5 MPa +0.25%
CER Ay LDG-SUP-DN10 0.14~1.4 m¥h +0.50% B
FEL T T LDG-SUP-DNI15 0.32~3.2 m’h +0.50% WHEK R
SARIER T YK-LLQ-16/25/D/10/A 2~14 m*h £1.0% TR
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Table 2 Uncertainty of main parameters

ZHL AHE FE 1%
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LRE IR +8.93
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Fig.3 T-s plot of OTEC-AC system
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Ty
W, Vel (11)

Nexor= ExL,m _ml[(hll_h9)_T0(Sll_39>]
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Table 3 Test conditions

e Bl
RIS C 25~30
BRIZ KR C 4~9
IR O TR /m® - h! 5.0~6.0
IR B /m? - h! 15
BRI M/K I /m? b 20,25
PR RK T B /m? b 0.5,0.6,0.7
AR 21
T#JEC 31
L C 30
TR S1/MPa 0.101 325
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Fig.4 Variation of expansion isentropic efficiency law with

expansion pressure ratio
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Fig.5 Variation rule of expansion output work and thermal

efficiency with pressure ratio
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Fig.6 Effect of deep seawater temperature on evaporating

pressure , condensing pressure ,and power generation
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Fig.7 Effect of deep seawater temperature on Ty and

air—conditioning cooling capacity
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Fig.8 Effect of deep seawater temperature on integrated

thermal efficiency and integrated exergy efficiency
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Fig.9 Influence of surface seawater temperature and chilled

water flow rate on evaporation pressure ,power generation
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Fig.10 Influence of surface seawater temperature and chilled
water flow on chilled water supply temperature and

cooling capacity
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Fig.11 Effect on integrated thermal efficiency of seawater

GEPEHEI%

surface temperature and chilled water flow rate
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Fig.12 Effect on integrated exergy efficiency of seawater

surface temperature and chilled water flow rate
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T TERZMEKIEE R 30 CHE, 248 R K it i M
0 5 m¥h HEHN3] 0.7 m¥Yh B, ZEE R 41.9%
HAE 51.0%, 426 T 9.1%, L, 0TEC-AC &4
AT 3E R = A RK I AR RS R AT B T
RYIIRCE,

3.3 OTEC 4% 3354742 OTEC-AC %
Rz

J HE#E OTEC-AC X OTEC 3732 17 B 1)
FARPEREACH ZEAHR] TO0 T IR)2 A2 2K IR
FE43 A 4 °CFI 30 °C, P I EESHCT L an sk
4 frn

% 4 m] A I T 00, BRI K TR TR

BEATH M

#4 OTEC R%# OTEC-AC REM T ESHtL
Table 4 Comparison of the OTEC system and
the OTEC—AC system

R T4 OTEC OTEC-AC

HEFR TR R134a R134a, &K
TR /m®h! 6.0 6.0,0.7
RZG KRR C 30 30
2 B fm3 - ! 1.5 1.5
WRIZG KR EEC 4 4

2R AR HE KR EE/C 7.8

WRIZ A e /m3- ! 2.5 2.5
TRIEK ] HiR22°C 3 5
KHLE/W 97 97

YA /W 5386
ARG % 121 17.60

2 3 CHEEF] 5 °C,0TEC Ui L& 97 W, i

[F] i} OTEC-AC %t HL 5 97 W AV 1 5386 W,
BT B e, RERUFEMN 1.21%
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Performance test study of an integrated power generation—air
conditioning system based on ocean temperature difference energy

Yin Xianmei, Gao Wenzhong, Wang Fei
(Merchant Marine College, Shanghai Maritime University, Shanghai 201306, China)

Abstract; To address the issues of low thermal efficiency and poor economy in the ocean
temperature difference—driven ocean thermal energy conversion (OTEC) system,OTEC combined
with air conditioning (OTEC-AC) test system was designed and built.The system utilizes the cold
energy of deep seawater in a graded manner by generating electricity and then cooling the air,thus
significantly improving the conversion efficiency of ocean temperature difference energy.
Performance evaluation metrics such as expansion output power,refrigeration capacity,and overall
thermal efficiency were defined based on thermodynamic principles.Experimental tests were
conducted to analyze the performance variations of the OTEC—AC system under different operating
conditions.A comparison between OTEC-AC and standalone OTEC systems was also conducted.
The results show that:the optimal expansion pressure ratio exists in the power generation system
when the isentropic efficiency of the corresponding expander reaches a peak of 21.83% ;lowering
the deep sea water temperature and increasing the chilled water flow rate can significantly improve
the performance of the OTEC—-AC system,and when the deep sea water temperature is lowered
from 9 °C to 4 °C,the integrated exergy efficiency of the system increases from 47.25% to 51.60% ;
Under the same operating conditions,the OTEC—AC system has a power generation capacity of 97
W and a cooling capacity of 5 386 W.The thermal efficiency of the system increases from 1.21% to
17.60% after conversion compared to the stand—alone OTEC system.

Keywords: ocean thermal energy conversion (OTEC); step utilization; thermal efficiency;

pressure ratio
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