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A Research on Optimal Intermediate Cooling Temperature Based on Serial Two-stage
Cooling System of Low-temperature Thermal Fluid
XuLin LeiBo Yuan Zhongyuan
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  This paper established a serial two-stage cooling system of low-temperature thermal fluid, which is composed of
ORC power generation cooling unit and conventional cooling unit, and studied how to determine the intermediate cooling
temperature of thermal fluid. By calculating the thermal process of the system, taking the maximum net output power as the
objective function, and analyzing the effect of thermal fluid temperature, cooling output temperature, thermal fluid flow rate and
ambient wet bulb temperature on the optimal intermediate cooling temperature. The results show that the optimal intermediate
cooling temperature increases with the higher thermal fluid temperature and ambient wet bulb temperature. Furthermore, it’s found
that thermal fluid flow rate and cooling output temperature have no influence on the optimal intermediate cooling temperature.
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Fig.1 Flow diagram of serial two-stage cooling system of
low-temperature thermal fluid
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intermediate cooling temperature
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Fig.3 Trend of optimal intermediate cooling temperature

varying with thermal fluid temperature
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Table 1 Chart of optimal intermediate cooling

temperature varying with cooling output temperature
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30 54.2 10812.79
35 54.2 11201.99
40 54.2 11591.19
45 54.2 11980.39
50 54.2 12369.59
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Fig.4 Trend of optimal intermediate cooling
temperaturevarying with ambient wet bulb temperature

MIEL 4 FTELE s I b )7 20 AR A i 3
SRR BRI AR S A A, O T AN
FIT AR o AT BRI A fo D8 v 1) 4 A i B2
BATMAE, AW

T, =0.663T,, +44.22 7

A, T NAEGRERIESE, C.

AR (D BIEEERN 0999, WAEXCREF, &
AL 18] 74 AL FE -5 24 58 BRI B2 A7 AE — K7 BRI #
KF. BRI ARG ECBTSEAZR, FHIIE
TRERIELEEBOR, SRt 1] v AR L B OK

I RAR IR AT 78 20 H BRIREE Tou S PRI
{7 T 805 T AR T 545 21 S5 D0 v 18] ¥ 20
JEE Tonope WEIRS XML AV AR 1) 74 A1 B T 2240 i ORC
KR EN R TT AR, AN R A AT
A

4 ZEg

AR SCEE ST T ARGR FRUAR FR PT ER RA B R G
ORI, BEAC T IR EE . Y R0 E AR IR
PRI B S PR SR R R PR T i 18 v 8] ¥4 1038 B
sz, f3EIBLR 45

(1) ARIR IR B G KI i [B) 4 A
T EE T 2 48K AR R IAT R A4 A H AR EE Y 2
ARFEA L0 g e AR TRV AR TE AR D

(2) PGA HI B TC A B 2 28 8 5
KR, f5e DL F T ¥4 20 5L P58 Il A 35 i R UL PS8 7 v v
R, ZHEEROVENEREC R

SE R

[1] AR BKH, 52T AR E AR M) AL
o SR ol e RAE,2016.

(2]  HARORE 3T T K A A AL B K R TR A VA K &R
G v 2% i BEL Y5 SRS A 9T D). R R K 52,2013,

[3] FuB R, Hsu S W, Lee Y R, et al. Effect of off-design
heat source temperature on heat transfer characteristics
and system performance of a 250-kW organic Rankine
cycle system[J]. Applied Thermal
2014,70(1):7-12.

[4] EMEWHE, £ B, AR R R IR S A ILE
PEIRHIAEAR[I]. K BH BE 4R ,2013,34(7):1183-1189.

[5] Li M, Zhao B. Analytical thermal -efficiency of

Engineering,

medium-low temperature organic Rankine cycles
derived from entropy-generation analysis[J]. Energy,
2016,106:121-130.

[6] EXA AHYEEACRMAE TR BRGS0
TR BT E D] K ¥ h EF K 2E,2012.

(71 FArEREAR,RCH PR R B BEEARM]. L
e AR HARAE, 2015.

[8] SR Z& V% H0IE X 1 R G e it 4 B M. b 5t b [
HEHL T HRAE,2016.

[9] #UK,5KYL, @4, 55 ORC R FF I K K HUHLALZE AN A 3t
SRR TR PE RE 3 AT (D). 074 £ R, 2015,(1):11-16.



