2018 4¢ 7 H
F£398 F4H

S VNI S S S N 2 7)) Jul.
Vol. 39

Journal of Zhengzhou University ( Engineering Science )

XEHE 1671 -6833(2018)04 — 0025 - 05

= — H= H A Y AN
%&1&6%*%—71(*” _MBERA Eé’ﬂ ,ﬁ‘f,ﬂi
= g = By =
XK B E IR R N B 3
ZXFE, Bk
(K2R RG22, BRP T942 710064 )
B E. AASFAEMBAAT BHL K 8k Bo b R 4 R AR BT R 3% 28 R R 3T AR
AUHCH G F o HLAE. S G A 48 AR AR 0 R R AL B B M AR 4 S EALHLAE, SFA) R AVL FIRE
AT R R MRALA PR E AT AR o Fo Z S HAAAE DL L 1R B A IR E A IR A RN E E
M- KA LB AR MR AR (LB RS H A 10% , BT BHARB 5 A 0% 1% 2% .

5% )BH iR E oA RAZENAREAMKFZE. EREAV, A EMNE BHABRSHGIER, R
ARG AR A RT3 R A RIEE R AT RIE X KM ABMN G - K LB RE R A RA

RAE R BRI RAKERE 2 BRI K , F8 I AR KRR T4 .
K BB BH; ARAAR, KA, AL S

FESES . Ud64 XHERPRERD . A

0 358

SIS N BABLAR L, A B AL LU T
T R AR 32 G TE Y U B HES Y
NO, Wil it 2 F F Bt 7 LAREAR™ 4R 00 H i
T WG 37 22 5 AR TR] AT, 4 R % R AR | Tl oK 55 S
TMRBERIBLG BER OR e R 4
VBN O B v A HIL A TAEPERE A+
HEE L.

UTARSR , AR A T b T B A% A T o ey 1
B ) ) PR RE (AR A0 R TAT 5K T | LU R VR
OFERE B I A AR R A ) AR PR RE DL KA
SR X I # FABE T, 32 B AR 2 B E ST Y K
FEM . Malga %5500 AL O, 7K 44K 3t 44 137 F 31 44
. 2R ARG CusK 9K A R FH B K 2%
PIERGE . B T AR TR 5 5 R L, Choi
AU R 290 K T Sy A A S T — AR
BHIA . Leong 55 4% Cu-2Z —BEGKTAALE N
KB ¥ HI, 1 5 TR e B0 AL B 5 A
ST S T K AN KA K AR B R i
2, R BURERR A AKAE & BRI, KR AR e Ve
HH BGOSR A AT S0 X — T LRk
BORBLLK , i FHAR T B 8, SRR 5

I #5 B #5:2017 -06 - 10;f&iT H #2017 - 12 -21

doi;10. 13705/j. issn. 1671 —6833. 2018. 04. 004

5300 W/(m-K) ,f&tF Cu,CuO ALO, Zn0 SiC,
G WA DA BB A K AE S A DL i R 710
{75 N A K 2 3 TR AR R 58 A B0 4 K T Ak
Ghozatloo 2513 I 4 T =% R 0.01% ~
0. 05% [ 47 B8 I - K R TAA.

A1 BRI AR BORL Y TR IR MR- T T 3 5
PPERE , GBI N2 AR g R, B TR
I X6 3t v B A A FE B ) T LA 2 il
A AT BRI 2 REIR A FE R R AE R
PIBRPILY 0 22 G5 Hh (10 A% 30T 5, 3 el 4 (A5 40
T IR T AT PR AL BB BB 1) 5
AT BE AL — Bl BB A 2 B i I A g YRRV S 22
SR B ARA S

| Qb S NAAE Y B e kil N E v

L1 HRRESARREE KR

AR AR L, 99K AR B T PPk BE AT 2
KRR T, DDA AT BE S — 2 94 R UKL AY 45 11 24
ART WA [T R o9 - T R A
TR, A2 T AR IAL 1A P ) RE S A% 3 D7 5K o
BT e AR B AR s R AR R A T b WA
I3 BIHES AR AR FR A HES S AL i s
FES PR B BT D9 2 L, 1000 25 g ) LA oS 4

BT P4 B AR ERIAT 7T (2017IM7007 ) 5 v e A B AR 55 2 % T3¢ 4 95 1 (310822173702
BEMEE IRIKC(1975— ) , 5B VLM, KL KR8, W, 2R R EH BRI 5T, E-mail ;. qzw@

chd. edu. cn.



26 TN R 22 2 4R (T 52 JRD

2018 4F

Ry =R MO R R R, 40K i v 1) 50k 22
SN A 0 VR B i 4 JE F 2 3l OB )OI
PR T GHK A N BB P B, 0 T 94 0K i Ak
PR R R 2 10 15
B X I KL A RV 5 R X — R
Maxwell £ 738 FH TR UG &R 5 /N 1 RE
TRV 25 I B AR R | A AR L vh 22008 TR T S
KT B SR Z WA EAER.
k, _ ky, + 2k =20k k) 1)
k, k, + 2k +@(k —k,) "’
Ak B FREE, W/ (m-K) ;0 J2 4K Bk
PRFE 0 p 430 AR 9K T A 9 K ks
H.
1M Chu 5 138 FH T A 8506 40 K i 14k 5 44
ZRENTT AR (Chu Model ) ) 1% R 2% & T
A S AR IURE A RE JEL R P 1 2 0 1 BARH
XK TAR T R, LR

2R
R 2n2‘”/[kf(7k + 13.4@]

O _ 2
; e (@)

A A S0 GO UK T8 BE 5 R, R 5L T A
RH; L Ak BE 50 bR
1.2 ZRRELERE ZE MHEERER

X ORI AR 2 B () B AR R e 5 T =UAE
Al A BRI -KRN 2 IR A i 9 K A % R 1)
TR,

p, = (1 —@)p; +¢p,. (3)
YK AR Y L BRCZE Y AR AR ] R R A R
PRAHRA] .

c - (1 - so)p;Cf + ¢ppC,). (4)

KT R LRI kL 03 vk B 3 0. 02

B, Einstein 23 28 AT B8 2 I Al 449 K I 44 19 26 2

FERL F B AR B 43 B0 K B (/T 0.05)

Brinkman' "4 Einstein A3 @ S BT A E
YN

1

o =BT yas (5)

EHBH EIRYIEAX(1) ~ (5) #HATIHA,

A5 0 A [ e B2 %) 8 Ak A B0 - /K N & — TR &

DK AR (& ZBEAR TR BN 10% ) TE IR EE N

363. 15 K I B0 W i P VEAEL, sk 1 Fvzi. Bl

AT SR AT B G N, 94 K UL 1A 14 85 5%

W, LR AN W/ R I T R, IR AR

BTG R, 5ARESINSEA A SR AR T AL, 4R

A A BB ARAR TR BUR 5% B 408 K i 1R S 40 2 B
Jn22.5% , BARAS AL A LI 1.
®1 SUAREEMKRERDE

Tab.1 Thermal properties of graphene oxide nanofluids

k./ Y ¢/ ®/
P
©/% (W'mfl . 4 (k]-kg’] . (kg-m" .
-1 (kg'm ‘) -1 -1
K™") K™ s™h)
0 0.623 972.9 4.208  3.523x107*
1 0. 642 985.6 4,132 3.611x107*
2 0. 661 998. 2 4.058  3.699x107*
5 0.721 1036.2 3.847  3.963x10°*
7 0.763 1061.6 3.715  4.139x10°*
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Fig.1 The change for nanofluids’ thermal properties

with the volume fraction of GO
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Fig.2 The 3D solid model of cooling system
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Tab.2 Boundary thickness table

X 35, JEEF/mm X33k, JEJE/mm
H1 9.0 N1 26.0
H2 9.0 N2 26.0
H3 9.0 N3 26.0
H4 11.0 01,02 4.5
Bl 18.0 1 4.5
B2 16.0 2 7.5
B3 18.0 ST 6.0
B4 18.0 ST £ 7.0
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Fig.3 Water jacket mesh model of hydrogen internal

combustion engine
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Tab.3 Third boundary conditions for different zones

of fire surface

PART 59 kW SEIMMLEL RS i & & sl

L3 K 7T

o (‘f*fg? ) WRRIRE/C
1 1549.5 731
2 1239.6 731
3 1033.0 731
4 929.7 731
5 826. 4 731
6 774.8 731
7 723.1 731
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Fig.4 Velocity field of cylinder head of water and

graphene oxide nanofluids
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Fig.5 Comparison of overall heat flux of graphene oxide

nanofluids with different volume fractions
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Fig.6 Pressure field distributions of graphene oxide

nanofluids with different volume fractions
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Fig.7 The change of total pressure drop of the cooling

chamber with the volume fractions of graphene oxide
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Study on the Influence of Graphene Oxide-Water and Glycol Nanofluids on Heat
Transfer of Hydrogen Engine

LUO Yaping, QIU Zhaowen

(School of Automobile, Chang’an University, Xi’an 710064, China)

Abstract; The graphene oxide (GO) was has high thermal conductivity was mixed with water and glycol to
form and the influence of the nanofluids on the heat dissipation of hydrogen internal combustion engine was
studied. By comparative analysis of the change regularity for nanofluids’ thermal properties with the volume
fraction of GO, while mesh generation and 3D numerical simulation for the cooling water jacket of hydrogen
engine based on AVL Fire software, the information of velocity distribution, heat flux change and pressure loss
could be obtained when coolant was GO-water and glycol nanofluids which the volume fraction of ethylene gly-
col was 10% , the volume fraction of graphene oxide were 0, 1% , 2% and 5% . The results showed that the
heat flux gradually increases and heat transfer capability evidently enhanced while the concentration of nanop-
articles increased, however it was caused total pressure increased between inlet and outlet in the cooling jacket
and power loss of water pump also increased.

Key words: graphene oxide; nanofluid; hydrogen engine; numerical simulation; heat dissipating capability



