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Abstract

In this analytical study on the engine coolant flow of a heavy-duty diesel engine with 4 valves and linear-type 8 liter 6
cylinders, the characteristics of pressure drop and engine cooling performance with the additional coolant passages between
cylinder blocks have been investigated. Since the most part of pressure drop is caused by the coolant flow passages inside a
cylinder head and cylinder blocks for this type of heavy-duty diesel engines, the advantage of pressure drop is just 2.6% and
the characteristics of heat transfer and the distribution of coolant velocities in the head part show little differences in case of
additional coolant passages. Thus the coolant flow passages between cylinder blocks make little contribution on the cooling

performance of heavy-duty diesel engines

L.ME

2o ol2g X9 1A%, nEFF L A3 FA o
gt lze) HAyzlo] A Ao v ¢ Fa3 FRS A
Astn ek A W2 A = %
% A oAy g2 9 o] ZgEy e ¥
ofZM AZ AA Al WHEA] AbgAon IS ulA=
B A oigk B4 2 HESL R o]FojAof .
Wb f2ol tigh A7 1970 9E Emest[l] 5o 9
3 AU 190 Zo] o]Zejr= Takenaka[2], Hoagf3),
Sandford[4] &9] A&l A AAFA 8t (Computer Fluid
Dynamics, CFD)#} A8$& Wajaie] Wz+ f2 g4 243g
o digt A= LA 1990 Fub oM AR E W
o FETs AAsH ot HToe Yass IR BAE BE
Eitehe digssiddel Ay gl B3 dREES §=
W Wz 2oy Ai5S A8 dSstn dAske A
AV} Brbssteg 2 AUXE 71FeR AR Rl
bARlE] Wz fr2 AAVE AREE A4S dida g
Wz 2 S8 AYEHA EaH 5101 W2
v AR ASs "ok ol ZARFor did
A, 57, E&8ol o3 Ay Hojdy S| A g
A% R U ulg- 2 A4S vAA A webd 3
oM Aoz Hofgt 927t gl FEAd HES o
7ol 7};5;} Foshy AYgro g olgsh FES deols}

]

TR %A T

\_

T

p

r
T

o N e, M rlo nl ne rlo
>l 11 rle

O
rir o
N

*  corresponding author sangguy(@iae.re.kr

iy =t e MR R Skl A-t

*kk o}ﬁf,[}] LJL 7] ]_ﬂg}l]_

Aol Wi ofg7] wio] CFDE ®o] 283t gl

¥ AT E d@dAde Wi f2oM9 7E —‘i—

48 CFDAEE o83t 583l 7%ﬂ_ﬁ)r

dZ2 R Wi g Add F8 545 EH
At £ W4l AdE Hsted 23d 25

d&e] w7k A A e WA Al mAE 9

rir

ogt E‘ﬂ\i _9‘_1_', >{E ox

o do £ o dlo
Mz

B Mo AbgE oidde A8 671%F 442 fAddzie
ZH wl 7] 8,000 cc. Ao 3500t o] ciF et Aol A}
£8 AA Y fEE s AdY BE 24EE e AAE
a2 A4 ek Fig 1M W 129 3-D surface &9
< Eoi-zr.ﬂ oo AALAzE A= HyperMeshe}t ICEM-CFD
3l AR Y] 7t e Bobd AA A &
of7] el WA WA §2E A, AUd 2E, o
i 27} Qi 47EA] FERo R oA 7 2Ry

A

el
o 3 **

KU o o
Y o
g

aﬁﬁw

AAE ARG, AT WY Was Fg a4
Aal mAel) sl AAsen AmARee Axz Tys
Ao ABEE moly] A8 WuAAZANE owARHe
Az %% B e L A

oF 4 B2 oF 400,0007), 2AFe|9} M
! %oﬂ o} 80 0007H :La] 7kaA F HEolE 2,00079) 7
A

- 341 -



Fig. 1 3-D surface model of engine coolant passage
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Fig. 2 Comparison of pressure contour

(a) Case 1

(b) Case 2
Fig. 3 Comparison of velocity magnitude
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Fig. 4 Comparison of velocity magnitude at -122mm
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Fig. § Comparison of velocity magnitude at -7T0mm
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Fig. 6 Comparison of velocity vector at -70mm
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(b) Case 2
Fig. 7 Comparison of velocity magnitude at -15mm
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(b) Case 2
Fig. 8 Comparison of velocity magnitude at 8mm
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Fig. 9 Comparison of velocity magnitude at 28mm
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Fig. 11 Comparison between Case | and Case 2
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(b) Mean velocity
Fig. 12 Comparison between Case | and Case 2
at head gasket hole
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Fig. 13 Comparison of mean heat transfer coefficient

4.4 8
£5 2 9 &0l viAE 9%e Ashd og3 2ok &
T FUER 3 Al FREAY e oY sk

o Jfu

£ 26% w2 vrahg. ol thiie) e B3 8
EAfoloN BAF) dRolt HEz $9IE e Be
2§98 9ol A9 vAA Yo} AR FEELY
AAY SHL 7o U AFL uolY. 22 7 $AFL |
W 229 YANSS B4 AT Y BES AYS 2E
2o Wzt 50l 2a8T BB WAk ARG, o
e A%E Felo] 2 9 WS A fanE B
2 7+ 5980 fl= 497 o falsits duar,

AT AEAZE SHGEE 28~49ms AEE AAW 5L
uelFAT 5w 6wle) HERelE Oa WZHsel Wojxn
H7)E e o) Wase] o] Ta Holx: ARe

S0 iz

{I] Robert P. Emest, "A Unique Cooling Approach Makes
Aluminum Alloy Cylinder Heads Cost Effective”, SAE 770832

[2] Yoshihide Takenaka, Yuzo Aoyagi, "Numerical Simulation and
Experimental Observation of Coolant Flow Around Cylinder
Liner in V-8 Engine", SAE 880109

[3] Kevin L. Hoag, Susan Brasmer, "The Use of Flow Visualization
and computational Fluid Mechanics in Cylinder Head Cooling
Jacket Development", SAE §91897

[4] Malcolm H. Sandford, tan Postlethwaite, "Engine Coolant Flow
Simulation - A Correlation Study", SAE 930068

[5] Kyung-Uk Baek, Byung-Hun Lee, Sang-Ho Lee, Nam-Hyo Cho,
"CFD Simulation of Coolant Flow in a Large Diesel Engine",
KSAE 99380172

- 344 -



