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Abstract

Since the characteristics of combustion and pollutant in Diesel engines were mainly affected by the
chamacteristics of in-cylinder gas flow and fuel spray, an understanding of those was essential to the
design of the D.I Diesel engines. The improvement of volumetric efficiency of air charging into
combustion chamber is a primary requirement to obtain better mean effective pressure of an engine.
Since the air resistances in intake and exhaust flow passages, valve lift and valve shape influence

greatly to the volumetric efficiency, it is very important to investigate the flow characteristics of intake
and exhaust port which develops air motion in the combustion chamber.

This paper presents the results of an experimental investigation of steady flow through the various
kinds of commercial cylinder head ports, and the development procedures of HHI's H21/32 prototype
cylinder head ports.
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Fig. 1 Schematic of steady flow test rig
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Fig. 3 3-D CAD geometry of test model head

Fig. 4 Flow model of cylinder head port
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Fig. 5 Flow coefficient of intake ports
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Fig. 6 Swirl ratio of intake ports

294u|E= FHE9 ZFHo| w AP olE
BojFa gk T1# 139 3¢ & 2EdidE
24 F2Q 9R W89 017 0254 0]dA $A)
& EAL BoFy vk ole A FFAST
oA s R gtxo] WBe Ao} A4 9
d dud w3 Wgeze f5& FHEAIE
g3 HRoz RAAY IpRoz Hurg F
& dAadgAe] Ay = LTEE dircted XE
olmz Ao ML WB NE Fo §F B
o e W=

29 A¢, F29 A8 Hert HASF 249
w7 A4etn dEd), ol F71 RES WB 9
AA zold] 71edete Aoz weld. F Ti1#
T59 n&¢ AAY AF L 79 d8 AF L2
TiEtE 33 TsEY 4zt o o83 B &
A5 F o] TEZ AUY A= FAA A
o] oz wdgolUAT T2 F7 EEE
AP = FA0 423 AgA AxHe] A
tf. =g @B ANE 5% g BEE 30° Q)
oo 200 2 AAIE )

T59] A9, Avtdoz g nde FHrr}; ~

- 794 -



A7 e A e e, o i
Aot 24871 o= AT trade-offd] BA7} )
7] MEoz Rt wald T A A%
A wWz7ts feldRol did FEE dolgrt
gR=y A oArt FE3 Y way
A, FF 571 XE A WA FFAS59
299 AAN) 2HE = Ha7l AL Ao
2 yalr,

A dede HoA F)
FE AFEE F) XEY 4% 542 749
stedl AAE FadAR, A Aoz a1y
e &F- 7] MBrt 43 @3 E overlap 7
TE dart2rt dddz 95840 239
7hR7t 712 AFaE didol 2AEA doh
TP AR AojE Ao HE A 5L
A58t A% WY HES s Wy %
E ATt MEA de A

Fig 72 g4 3§79 44y &= w7 2ES
e 2d AAAN oA F3AF ARl

1@

Head Typs

LI

2 0 3 @

Ne

bty

f
|
\

N

Flow coefficient

2\

11

i) (3] 02 03 PX
Dimensionless valve lift

Fig. 7 Flow coefficient of exhaust ports

oA T3, T4, TSE A9 fAtd AgE w
ol welol TIH T2: Tha Aolg ARE Y
BT otk 53] Fad wWH A9 oso)A
0.329] M9 oA R Ariet zolg B
dEY. T3E B 2do) uld B o} &
B9 At dAsn Ao Hw7] WE A Eg

el g digh dA Ao das
o

4 HE

NEFHAGE) 0] Aurg F- w7 2 |84 &
o7 gy F4% A7 H21/329 Ay §
= xEJ g% §F 54 49 FdIdE= e
xia=y

(1) Aerg $& YAddx e
Azlo] nlar Aol PF2 Aii
il AW, ~go] di
ol 713 & 4FE FE IA9]
T FodMy Hgg ~¥g 7t
BE dAs= AHol Fas)

Q) At AR H2132 AR &7 XE A
42 Adez FE FAE Holnke YA
FEFATE 71E 2dRg 393 2 FE U}
A gle] ¥ A Aol gy =9
7] XES {FFASTE B Edd fAls
HAQ Age el glo] XE Y dAlE
o] ggsitty ddg

rr
e
)
Hd
[m
o

AoEs

(1) Monaghan, M. L., Pettifer, H. F., “Air Motion
and Its Effect on Diesel Performance and
Emissions”, SAE paper 810255, pp.1119-1135,
1981.

(2) Gale, N. F., “Diesel Engine Cylinder Head
Design: The Compromises and the Techniques”,
SAE paper 900133, 1990.

(3) Tippelmann, G., “A New Method of
Investigation of Swirl Ports”, SAE paper
770404, 1977.

(4) Thien, G., “Entwicklungsarbeiten an
Ventilkanalen von Viertakt-Dieselmotoren”,
Ingenieurzeitschrift 8/9, 291-302, 1965.

(5) Heywood, J. B., “Internal Combustion Engine
Fundamentals”, McGraw-Hill, 1988.

6) /| %, HhERE, kM, “RET -t
PSRRI BR Y A BT,
ARAFARBREEEE B 19% & 5%, 1984,

- 795 -



