500 KMBMBEHIE $13% $ 3% pp. 500~507, 1989,
&0

1ol 2 2554 Ael oiA “Hﬂﬂ 2EL 948
o 9 ol A

Optimization of Valve Events in a 4 Cycle Reciprocating Engine
Using Measured Intake and Exhaust Port Pressures
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Abstract

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 parameters such
as the air resistances in intake and exhaust flow passages, valve lift and valve timing influence
greatly to the volumetric efficiency, it is very convenient and time saving if we can optimize these
parameters by computation before we enter into long time fact finding engine tests. In this study
we have developed a semi-empirical engine simulation program for the determinations of intake
and exhaust valve timings, valve lifts, intake and exhaust port diameters in order to obtain
highest volumetric efficiency. In this computation it requires only the measured variational
pressures in intake and exhaust port. Using these variational pressures as an input data for our
simulation program, we can calculate volumetric efficiency more accurately and can save
computing time drastically. To confirm the validity of our simulation program we have made
engine operation test in parallel and taken the experimental data, Comparing the computation
result with the experimental data obtained through real engine test it has shown only the
difference of 3%.

72l & 4 ¥ ¢ tdlyejzE
Ac AN ZHy M E
Co AAMA P ey
Coo 383 iol AAua Q 493
DAY FH Roo 7
E  d3eluA S
H D ollEkg] T Lex
*A3Y, T Ed Ads|BAFA t AR
**1652S West 6th Street Austin TX78703, US.A. 1% Ay A



440l 2 SHEA Aol Yo3A FoA BB 53

We A stae HFEAH
W, I 3bE o yiEAE

X: CEEE {9 BRE
€ © g3y

Y s wjady

) aga Z4x

0 S

ot X}
c T AEY
E :¥j7]
I 5|
U . Upstream

LA

r

AR Ege] Fae dAle 24UE 3 HFHE
Fes 452 dsted AgHoz SFEE Aol
o, 236 AREEL A FAA A4 23
A%, Fuyl wuel 25, Wuel ¢, B
ol ol ddld 2 HHmz G $41
& o7 AMAE oF W4T HAAE 4
Folor & Wat gt

) oA shA £AAAL) JAH AAEE
dagezs dn AHsel o= Fxs 4B
ez Qe Ae Adolch ey AR AR
£ AL Zze AR WETol A%l ofw
$& AAENE 2AN} S22 BAY FAAL
oz BUF AL Bsaw el 9@
A1 A4S WAL A 4EE Al
239 Aol LFHEE YAG A%
3 A }% A ol 2 FA ek,

B =TAAE Fil7 AEGE AFOFA o3
A JA4A2 Agae B4z A
ol AT AUY AolE AgHol Aol
A5Ed B AALEE oSS olF W

Azw 7 nﬂton 288 A% AR Aol YolA
AALAZ -;— 2en A¥E 42T 4 doh A4
Wee 94 wo\m FHAZES WEGE 33
sz, ol ABdold Tz 3 HolHE
Ageted 1ol 2 Tabel Aol g, exast
RUNGE-KUTTA o g Aastz olo ot
$97] 92g 53 2ARE T AREE
Az G A28 AREEE A4 5

o ru|ru o

lm Sl o

ao fu wu

2 o143 F/1aE A3 AR Aol

501

2759 APAY vanstd 2 B 45949
T HFHeoz wuzy, Wucky, Wy slojy g
ez Adsiel AFLEE Foe] ol T W45
WAo] MAEL mAe FFs 45 vlad &
o244 oF FEY HAANE AAsicH =5
4=% sgh

2. AtO| 2o Hoiotm Ao
21 7}

AR AolE AAel4E F3F YolA 2
dFold 45E AEE e 2ok

(i) 7F2=AE2 CHis, Oz N CO,; H:09
550l o,
(i) 4% A4 TDCAA the A% ol &

Zred Lol e,
C5H13+12.502“8C02+9H20

(iii) Fol7ldol e AL FA ek,

(iv) §ul7] B & B3l Solot AVl o 7]
Artay EH ez A-Y W st g
AEYst] A W stae @ E2hed
T L3t

(v) &ui7] 22
olt,

% 5% FAF5E FTA4ES

22 XsjUHAE
iz BEA
HAamB7| 7 Folle Fujr] @B E s 7}
29} Ay WY slae A¥ 9 FE/ dzeg
ojo] wE Wiz, clgtn WIE nede o
g3 A 1E AL ohga o] TEHA,

— Roan T ._l_[_;Q__P dv
de PV Cilde "“dp
ddﬂg' H(X;, T)+ d(%EH(XE, Te)
dMCE (Xc, Tc)] ( dd‘ﬁc ’ TC)

(2) A A
At A4l Po=McRuaTc/ Ve 4d-E
7t goll A wlEshd ohE el "Hef,
dP: _ Roa7e dM. , P. dT. _P. dV

dp -V dé  T. dé V d$
(2)

(3 25434



502 L A
AenBAR 39 AUY o B4 dsige
F97 WEE EFood Tolr: E4s genms
G Aol AR
nd_sz dMe
= dé + dé (3)

) J:—xg% dez &
%71 =% w7 ZEY
£ vzl o 4 7&

M f—““ . 1
d¢ AeffPu WcRmo Tu w (PU1 PC) 6N

(Pe< Pyl %) (4)

dMy _ 7 1
= AsiPe g ¥ (Pu, Py

(Pe>Pug) %)
0:‘7lk] @‘(Pu, Pc)"x—f r‘]"g ’5]°i -7150'12191 Pue
0wyl 22 09 wEghE vebdeh

i =) -(5)”

|
(g a0

7+1 Pu
- {2 v [y
7 (P, Pc)—(——yﬂ) o7
P. 2 \v7
(Fe<(5%) 7 #4)
BE el g AFEES Wuaz], Www
oA, Wiy elolnl Fo| WL oM A o

o
£ Hrnwild 39
St Asl Jge 7

Lol st et

B
&9 ubzjul oyl ul
F71 w7l TE W9
A ghecha Aol o84 &
5) AL
Age] dolAd ARG Al AZTAE k
+ Woschni®e] A& o| &3l
49 — RA(Ta— T
Ac=4V/D+0.25zD*

h=110D"2P&* Tz °53[C1 Up+ Cz

./]‘_
)

()

VTl _

(PC—PD)]D
(6) aF BEA
529 7t24E CeHis, 0z Nz CO; H,09
AYH ol 4] WIE g Aoz T,

dXei _ 1 o 4 ydM,
= (K= Xe) g ®)

2 4YH A
A4dY A7e AdYzEe 2gage s7e
4al $5A0) JalA et ol T,

V=—47£D2£2‘—(1+/1-cos $—/—sin?d)

Y

+ipzs,/<e—1-> )
(3) ¥y kA
Wisl dzn 9y A9e W A4 Fig
18 $0 Al 4 §)% 2ol FAUHY Wy
e T,
T‘ix=4(1+1e)ez (0< 6< 8x) ®)

Fo=- 4(1“’)0(0 1)- (0x<e<%)
(¢_¢IVO)/(¢IVC_

4 (®)elA g Pivo) B T34
ﬂ'% iagi Z}‘% L}'E]"’H—T’- R amax/dmlnii 7}'
S=dE vebdio, sig ] RIS el =i

wuokAde Fig 29 Zon] #AgAoe] Wy AL
oi7lel EAE RIS AR Bt
8 | %pax E
s
- |
§ 8x :5 7. @
auunT

Fig. 1 Valve acceleration vs. dimensionless crank

angle

T r
E 8 ./',/,
S 0T Vay
w / /’
2 st /
> 5
8 / R=1
=R ~—-— R = 1000
5 ) 4 ~-=- SINE CURVE
2 |/ 7
|/ s

0 1 1 1 1 J

0 1 2 3 4 5

DIMENSIONLESS CRANK ANGLE

Fig. 2 Dimensionless valve lift



42012 FEFA Aol glolA Fulr] WE} FAXNE o] 4T Fr1AE AR AR AEeold 503

Fig. 3 The change of minimum cross section in flow
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