B39 HBHE3 M Erl fie 5l Wil T i Vol. 39, No. 3
2024 43 A JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Mar. ,2024

CEEAS 1001 —2060(2024)03 —0116 - 09

ETMEEZESTEHXGEHERT
BkEh VB R IERERY 2 I

F'oA K s KT
(1. KA K FRIEAFE S TR FR, £ 2016005 2. + i R A i R AL7 % T aF & I A R AF, b 200042)

# =.vs &% (Response Surface Methodology ,RSM) 2 M AN B T X B AL R Ha R EM AKX T L, &
F RSM 7 ik, IR R T AL B E 4 (Graphene Oxide, GO ) 44 K 74K 31 Bk 3h #4 % ( Pulsating Heat Pipe, PHP) #94% #t
FRALAE A, 5T T Ae e th & 20 ~ 105 W, 7R & 25% ~T75% B GO 2 X 7K & 5% 0% ~0. 1% 8+ 2+ PHP 4% 3 b
WY, BREAN AT B/ KIS REE RS AR FRER COARARR TSR ER YR,
I F(Q) MK, R RALZRE(FR),GO A RKAKRRZ 54 (0) WF w05 FR éﬁxﬁﬂ"ﬂﬂ&ﬁ
B, AT AR B E FR 5 o B9 R ZAF ARG AT, AL M 40050 B o 49 S ZAF R B TR0 Fra sk o
43’3;V4’f7“\4“>‘(7b 0=96.4 W,FR=67.5% ,0 =0.041% , 3} 5 69 & FAAE R_. # 0.463 K/W; &2 Fi RSM ﬁ,%Tkrha/ﬁk/

min

IR H, A F AT GO/ 7K PHP 45 #o bk 48 2 % v B &, 3 FAM AR IEAT T,
X8 R PRSHEVE e R TET SEAAT SRA AR AR s A A TR
hE 43S . TK79 SCERARIRAD A DOI:10. 16146/j. cnki. rdlge. 2024.03. 015

[SIAZAEX]IT 03,8 ok, dibie, &5, JE T B T 75 0 A S A A BRI ik sh AV e e Re o sg e [ 0] $AsE3h ) TR, 2024,
39(3):116 —124. YIN Yong, ZHOU Bing, YANG Hong-hai, et al. Analysis of the effect of graphene oxide on heat transfer in pulsating heat
pipes based on response surface methodology[ J]. Journal of Engineering for Thermal Energy and Power,2024,39(3) :116 —124.

Analysis of the Effect of Graphene Oxide on Heat Transfer in Pulsating
Heat Pipes based on Response Surface Methodology

YIN Yong', ZHOU Bing’, YANG Hong-hai', CHEN Zi-hao'
(1. School of Environmental Science and Engineering, Donghua University, Shanghai, China, Post Code: 201600
2. Shanghai Civil Aviation New Era Airport Design and Research Institute Co. , Ltd. , Shanghai, China, Post Code; 200042 )

Abstract: Response surface methodology (RSM) is an effective tool for evaluating the extent to which
multiple independent variables affect processes and outcomes. Based on the RSM method, the heat trans-
fer enhancement effect of graphene oxide (GO) nanofluids on pulsating heat pipes (PHP) was experi-
mentally studied. The heating power of 20 to 105 W, the liquid filling rate of 25% to 75% and the mass
fraction of GO nanofluids of 0% to 0. 1% were adjusted to analyze their influence on the heat transfer
performance of PHP. Results show that the heat transfer performance of GO/water PHP is affected by the
heating power, liquid filling rate and mass fraction of GO nanofluid; heating power Q has the greatest
effect, followed by liquid filling rate FR, and mass fraction @ has the least effect; in terms of the influ-
ence of the cross term, Q has a strong interaction with FR, which means that it has a significant effect on

the thermal resistance ; when the interaction between FR and w is weak, its effect on thermal resistance is
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small ; the interaction between () and @ has minimal effect on thermal resistance; the predicted optimal

operating parameters are as follows, () 1s96.4 W, FR is 67.5% , w is 0.041% , and the corresponding

thermal resistance value R, is 0.463 K/W; in conclusion, the application of RSM method can greatly

reduce the number of tests, effectively analyze the heat transfer performance and influencing factors of

GO/water PHP, and predict the optimal operating conditions.

Key words: pulsating heat pipes, response surface method, graphene oxide (GO) , nanofluid, heat trans-
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Fig. 3 Ranking of the influence of each operational

parameter on thermal resistance
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Fig. 4 Contour maps of thermal resistance varying with heating power and GO mass fraction
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Fig.5 Contour maps of thermal resistance varying with liquid filling rate and GO mass fraction
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Fig. 6 Contour maps of thermal resistance varying with heating power and liquid filling rate
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