Hast 1 WMo K ¥ M CH AR D Vol.45,No.1
20184 1 H Journal of Hunan University(Natural Sciences) Jan. 2018

XEHS:1674-2974(2018)01-0150-07 DOI:10.16339/j.cnki. hdxbzkb.2018.01.020

AL 3E8 388 53 T 3 A o A E O LA 5T

KA AR R R R
(LIRR S AR TR ERE IR K7 410082; 2.1 TR B i%ﬁu_ﬁ%&tf?ﬁﬁﬁ I 411104)

B E A THRARFERBAAAIAMEBE 5 B XN E RO Tm, 57 HadiE
BRAAF RSB ABER, FFIIE TR A, B R g R R X MAATRE A 7.9%.

KT ZMBERHI T DR F VAR R B Al 35 200 & B £ 35 A Mk 2 24
)R B F A B F A Fn T AR AARMEALRETLE A 80.206~105.6%,
AR 6 P F A 3.75~3.90 kKW. ] A F ] 3 4 7 K F F iR B9 38 A 38 KB s R4
JE AR FH mam ¥ K R e S AL ZBMR 2w 1500 m®/h 3 E 5000 m®/h B, 2%
#hFH EER 9713840 T 100.1% 42 92.5%: AL B A B R HE£2H 2.4 m é’J % ’x#n
FRBHEEAD 1.2 m g B XRF é’:%i’uﬁ*fn FRHT 9.18%0. 515 4 R 3t ad EEN
A0 AR e AT iR ) i]"—;gééffi%

KR B KR AF Bl AR fﬁ&%

FESES:TUS3L.6 XERPR SRS A

Numerical Investigation on Thermal Characteristics of

Micro-channel Separate Heat Pipe
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Abstract: In order to study the effect of liquid filling rate and operating parameters on the performance
of micro-channel separate heat pipe (MCSHP), the steady state heat transfer model of MCSSHP was es-
tablished. Compared with experimental data,the maximum relative error of this model is 7.9%. Based on
the model, the effects of refrigerant filling rate, airflow rate and height difference between evaporator and
condenser on refrigerant side heat transfer coefficient, pressure drop, heat transfer rate and energy
efficiency ratio (EER) were analyzed. The results showed that the optimal refrigerant filling rate of this
system was about 80.2% ~105.6%,and the corresponding maximum heat transfer rate was 3.75~3.90
kW. With the increase of the refrigerant filling rate, the heat transfer coefficient at the refrigerant side in-
creased first and then decreased,and the system pressure increased with the increase of the refrigerant fill-
ing rate. Meanwhile, when the airflow rate at the evaporator side increased from 1 500 m’/h to 5 000
m®/h,the heat transfer rate and EER increased by 100.1% and 92.5%, respectively. When the height

difference between evaporator and condenser increased from 1.2 m to 2.4 m,the average heat transfer rate

* WRSHEE:2016-11-13
E4WE: BEHE AP AR5 H (2016 YFE0114300) , National Key R&.D Program of China(2016 YFE0114300) ; #5445 WFo¢ A= BHF 61
Frii H (CX2016B110), Research and Innovation Projects of Graduate Students in Hunan(CX2016B110)
YEB AT KR (1970, T3 TLIRIEZ N IR KA 0% 2R 0
Tl iHEE & A . E-mail: quanzhang@hnu.edu.cn



1

SRR AF G 7 2 A e AVRRAE A RS 151

of the MCSHP increased by 9.18%. The research results are valuable for the energy-saving design and op-

eration control of MCSHP.

Key words: separate heat pipe; micro channel; steady-state model; refrigerant filling ratio
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Fig.2 Steady-state calculation flow chart of

micro-channel separated heat pipe
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Fig.4 Comparison of refrigerant pressure and
temperature at the inlet of evaporator between

the calculated and experimental results
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Fig.5 Comparison of refrigerant pressure and
temperature at the inlet of condenser between the

calculated and experimental results
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Fig.6 The heat transfer coefficient distribution
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refrigerant filling ratios
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