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Coolant Flow Characteristics and Cooling Effects in the Cylinder Head
with Coolant Flow System and Local Water Passage
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Abstract : For the countermeasure of expected higher thermal load in miller cycle engine, coolant flows in the
cylinder head of base engine with several coolant flow methods and drilled hole passages were measured by using PIV
technique. And the cooling effect was evaluated by measurements of wall temperatures according to each coolant flow
method. It was found that the series flow system was most suitable among the discussed 3 types of coolant flow
methods since it had the best cooling effect in cylinder head by the fastest coolant flow velocity. It was also found that
for drilled water passage to decrease the large thermal load in exhaust valve bridge, nozzie type is more effective
compared with round type of water passage, and its size has to be determined according to the coolant flow pattern and
velocity in each cylinder.

Key words : Visualization of coolant flow(\§ 2} % 7}4] 3}, Coolant flow method(WY 2zt FHH4]), Exhaust

valve bridge(8l| 7]*§ 2. B R X]), Drilled water passage(=8 7}-& &5 &), Particle image velocimetry(PIV 7|3)

LME 54 7)1 Bhe) WZHe B AL AT B R0 A
AYH AR A He) QA GAF A A O THELTE WARE RUAA A B 22
ZHE-& base 7] #o] = DOHC 714 713 4™ Al 4= series flowH4] & AYstm Uk A= &
= gl e = il il 2 - - -
Helel QEsE Eaan une smo s TOVHEAUHNE WEN FHE =R
= =27 9= F78°r, AT = o) = Zh4= ol 2 Ny coj A xS R
NSHAG D o A s ngane 2 A% EAE AT E AGA =) BH sho] e
dRslo e B3sln B2 B33 78184 BATE H=el DA FYNT] reverse series flow
:__J_ o_ = == B}-/\]j’,} °5—‘§l%¥@y€—§—°’] ;(171—_9’__‘13,]2‘5]] 1@2}:‘,‘—%—'@
Bl ol f5ol wetaynl 2 dana gy T FVAECH AEE B
AA7k 2oz olo] gig dhAo] RFPE A oAt TESE el S5 paalel flow

uhao] ¥ AEH T 3lek. 7 7he) Aet oA B
371 e 4719 WA B e @

o} QL. ;
2ot 540l ohgh ulasiAo] e et Wz

“To whom correspondence should be addressed.

jtlee@yurim.skku.ac.kr

32



0E
N
5
O
i
3
2z
#

sxo| SED0
=IREel &

ol
ol
&
>
ﬁ)~1_|‘
9,
2
rR
b

SEEEBRE SR
Fjo|m), 53] W7k
Ao A1) 34

o
o>’

CREAE
=
=
El

off
[
5
g2 X
rlo
[e]
ot —
A ) =
oo 2
30 o X

(o

iin
o

e

o

2

N 5

2

>

i

o
o
Jo
b
=

>
o

e
)
o
kT
>
1t
-
E
N
= 50
&
T
>

g m
i
fu 2
N
3

> 0O
>
o
Moot

flo o
o
4 S
)
o o
i
7
£
O
2
“Ir
Lo

o
ol
fu
i
e
Z’ b
A ol
Y
4

o
e °
o

fu
Lo
N

B
N
¥
o
oft
%

T

1

oX,
£ oo g

[T of

o

B

o A

& oX

e o

u

L
%

fru A}
N
- R
e
[
-
=2

d
—_
i
Eal}

¢

offl o A o
il
oft

o
to |
i)

it
£
L
off
2

£ oye o
o TN o do R

off o 2

n

ox
ol o

%

2

o =

5 :
ol Hdz of of

i
Lo
%
e
-l
-l r

S g Iy do ot ¥

2
N
AN
o e

e

4 K e K

o%
NN
&
ok
o}l
oL
1>
W
Hl
o
g 2

w124
i
I

o i
i

O
oo
o

2@ o
4
Ol
o

o
£ o
o
8
3
~N
g
Lo
:grﬂﬂli',m
ol e &
 Jm ofm
e L=
mioo[ﬂ
= of
< ox 2
N (oo O
Lol g ¥ o
2 9 Mo & k44X

m{m W
=

2 7}/«];}3}&1 KRR,
s A dErE s
7 yzhg el mhe Bt E
Aol = DOHC #7435 2= AT 8

7b 7bg 2 w7 R BEX R W
A B2 Eo] BAS PF ettt

I

i&
(o B R

r

f

k1

il

i)\

oX

o

2. Wzt RETIAS B W oY

2.1 W2t 7 ES7IAE EX|
Fig. 12 W7t §57HA 835 A%

Fig. 1 Photograph of experimental setup for coolant flow
visualization by using PIV

4817 2B, mwé o2 74
EELE EE RV
QA AN S, AUE S, BRES PR 4
S1ch ARIEISIE 1) 5% Fig. 201 Lhebd wat
Lol AAHIAEW W25 FES Ao 7t
A gz, Arelrl AEEE 0y vl
B2 FEENS A AP 5 UAES 5
Aok duhase gRE A BEULS
guslEs BE2 AA7x Busta ok A
A9 7Nt ge BARGS 5% 3445 52
ol = WAL A & AR 3ted, Hlol A A Eo] AR5
4T EECEREPEEE R REEL
=9 252 il YAkd 5 YET shank vl
WE BEA R Y2 $29) B 7158 9
oz Qs FAYA RS uR AvaEea
B2Rg AASD 4T VEH Fell B
o) MAE Aot B YA S 0
AR DA FES FUH O Fetdt 5 glE
% 5170 9 ol o] 7Fsehl shsie,
ARSI AN A asnsa} 25
Z

\Adapter
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(a) Series flow
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Fig. 3 Coolant flow pattern at each coolant flow system
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(a) Series flow system

(b) Reverse series flow system

Fig. 5 The results of coolant flow visualization, velocity
vector field and equi-velocity contour of coolant in
cylinder head
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Fig. 6 Velocity vector field of each exhaust valve bridge at
each coolant flow system
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Fig. 7 Equi-velocity contour of each exhaust valve bridge at
each coolant flow system
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