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Abstract

In this study, the thermal performance of vehicle’s cooling system is experimentally investigated using the water/coolant-
based Al,O3 nanofluids as working fluids. For the purpose, the water/coolant-based Al,Os; nanofluids are prepared by two-
step method with gum arabic. In order to obtain the well-suspended nanofluids, the agglomerated Al,O; nanoparticles are pre-
cipitated using centrifugal force and the experiments are performed with supernatant of them. The thermal conductivity is
measured by transient hot wire method and the thermal conductivity of nanofluids is enhanced up to 4.8% as compared to
that of base fluids. Moreover, the cooling performance of water/coolant-based Al,O; nanofluids is evaluated using vehicle’s
engine simulator under the constant RPM condition. The results show that the cooling performance of automobile engine
increases up to 5.9% using prepared nanofluids. To investigate the effect of nanofluids on exhaust gas, the NOy emission is
measured during the operation with respect to time and 10.3% of NOy emission is decreased. The experimental results imply
that the water/coolant-based Al,O3 nanofluids might be used as a next-generation vehicles’ coolant

71243 2|~ 2xt
C, :HIE [klkgK] N A%
ko @AEE [WmK]
mo o AR [ke/s]
g HEH (W] OlRH&IR}
nf : Yx=5A
Recieved: 6 Mar 2015, Recieved in revised form: 16 Mar bf : 7]Ef-A

2015, Accepted: 17 Mar 2015)

B9, e ERY

"3l @UT S 39T 2 AT

YA, 39, YT .M B
E-mail : spjang@kau.ac.kr

TEL : (02)300-0179 FAX : (02)3158-4191




66 /JOURNAL OF ILASS-KOREA VOL. 20 NO. 2 (2015)

A7 Aoz YA £ A= AHe] ot ¥zt
Ak 2teelol8, HZ 5 Wz A 2g 9] et 7
2 ]lsto] Age] WS fMsker] 2 AofEo] HaL
k. B9 ghr]ollole o] Fd2 A Aute dAE
A A =, o] = Qe A7) F71AF AT 57
He 9lE 7%]7%] e} ol EARES A
fell A7AHE 7120l ARRE AL e WAA R
A7t 401‘4 WAl S A48 Wz gl 4
&3lo] YT E w7l A A7E FYsFATH.
2011'@ Peyghambarzadeh et al-S 2-71%F ALOsU =
Al 5 E/EG-7HE ALOsH=RA1E AFFE 2t ool E
o A8sted I 5ol 1%2] FIv|M 40%7HA]
Z7ra BaEa®), Chogule ef al2 1%2] -3
vl 2718F CNTUH=A| & gtroleolel o] Y2tz
AT 7 e Aol Al 91%7HA] STHRITAL
BEkaL ok, Bgk 20149 Naraki ef al> CuOU=
UAE 04%8] FIHZ 2ol Abste] WZFAZ A
&8 7AF rdelee] ddE Aol A 8%7HA]
S7hRRAL Buska o U R Al S A8 W
Aol 24%& 71& ATES A EH, 2 A0S AF

=]

A3t '—7—31‘4'
Al 2=HlQl 91E ZFﬁ(Water Jacket)-% g A

g A= Wol XPHA] o2 AJefolrt. gk vhefr
A ZE A AA Zpoll A AREEGL = &3 9
L LM EE T YARAIS AR

ke A e gl 2 Z-7)8ke] o
TS ARE-Ste] AFE il Al A 9

Ao A% A%E E'__T’_TS‘} ]E Z3taL UTh Lq":ﬂr"ﬂ

¥

)

k]
0F fz 2 3 omr oAl 2% ol N

K

gl %ﬂr 8 ‘@74 vxﬂﬂ L=
EHE WAFE 7ERAR AHSE AOsHH=RA
S Two-stepd™i& o8-8t Alzsigiet. Alzd 214
A7 ALOHR=AA 7 W2 ARg-E ) X
Rl OW% d5e 7] Shsl Al A <l
Ro] e mAL AAHAE ARSSle] 5 RPMZ74
ol e #ﬁﬁﬂ&’iarﬁ A Wz el 2

& AlRdel wel SAste] E/d kA7 Alzogbh
FAle] 9AFS Hrrekdoh e B 454 7)ht
AR w 9] ul7]7k=e] NOGE =
O 2 ol deAdAE vHeE
877l el =olsfrgket.

E
M

o =
ALOU=FAE
Akt npRete
=R e AAREF

2.1 LR =

B AFo AH8E YxUYAE NanophaseAhe]
ALO; Y=Y AHs AHEsIom, AMS-E Yabe] Hd =
71 45 nmo|th. Yxf-3 9] A2 7| E-gAle] ey
A5 H7Vsl 251 dUAE o] 88k EAHLA Al
71 W TwostepdH S AME-ste] A28l o,
A Ao ARSElE Wzkeeh FUd 2A9A R

£ Age AP Slsted THFe eIt
LIZ 38 fAE 7NEAAR ARgste] Alztatnh
_?rx.ﬂ-,] [e= = }d;(]oﬂ = Oﬂ
MG BT JOougcs) A A2

< g EaﬂOlz Sk 2 A

0.2 wt.%¢] Gum ArabicS EAF zﬂi F7kste] Vi fA
4 H}\}o}x-l/ag E}Ec]-_:_x]- o].g;l\r/]..

F3 QA e fAle] Bae 915k ALOsU:
PAE SFol 941 BAF F 5A17E Bk 289} oy
A& 7L, w4kd E-718F ALO; WAl 78
WztpE ksl thA] SAIZE B 280 U E
71sted BAbsIATH I ¥ 4025RCFE] Y4188 2087+
7vate] FAAE YAEL A9 7)E Decanting HH®
& ARESte] o RARRHEEA graklon, Algte] ¢
59 57 A E/HEEZRA 7N ALOsU=R-A <]
Foul= 0.5%C]th YAl Alg 3 1A APe
agg]_oﬂotq 274§ Bﬂ @4 301 0]/\01' %&L@"é

T Ew

[e

}O% Decanting'

Fig. 1 Water/Coolant-based Al,O3; Nanofluids
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Fig. 2 Validation Results of Thermal Conductivity
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Fig. 4 Thermal Conductivity of Al,O3; Nanofluids
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