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A numerical study on the flow characteristics in cylinder.

Chong-Eok Kim¥ Yang-Sul Kim** Sang-Kyoo Park***

Abstract

In this paper, the flow field with steady, axisymmetric flow char-
acteristics in cylinder has been numerically investigated.

The prediction of flow in cylinder was compared to experimental
result,

The turbulence closure being applied was K-¢ model and numerical

scheme was Hybrid and Power-law scheme,

The results of numerical computation showed some deviation from

experimental data in the in :ial region of cylinder, where streaml-
ine curvature is significant.

However, the computational results cgree qualitatively well with
Mores’s experimental results and the difference between Hybrid and

Power-law scheme shows similar results

* Flustw 71 A &8ta}
* ¥ oot ojghyd
* % % TEC (Total Engineering Co.), ¢ “7Rural

28



S ALFT YA A7 AT 1990. 3

NOMENCLATURE
A, YTaEH * A Ez] de #
A, Hx2E #HF ¢ EE wWs
a; &% AEH] A Re : #olsE <+
Cp R mdle] A (=0.09) Sp 1 99 2%
eff : 553 (effective value) T 2%
e L aFelURA aqks U =2 5 AR
E e i3 &9 A5 Voo 9w S5 AE
G @R duAY AAdE Vin 1 9T Sk
Je,Jw, 00, 4,05 AAHA F919 dFEH & V, 2B &E
el g Iy % a8 A

K 1 dF &5 odvA p Y% '
¢ 2R AE g @AAS
Pe : peclet < T, 8 AP $H
Q % ¢ ERS
r IREIAY :

I.H4 2 A s F7Pgo] aTEH

AT agFoln /4% Hdr]# (internal
combustion engine) o] A& HAE -
A Ue) £59 SHSA W el
gael JF3 FARFSY A AR
49 avHan AgdoAa vk FELES
s WidrlBEe) HAd B AL

L)
I Mg e BFsta Adfue AR EY
7l ( Pattern)o] ®WAE 2L dTFHo

oF & A Eo] ot Arh

e} & &3l 7 ( compression ignition
engine )Ujol X g9 AAETA IHNLEE
A g Zat §59 mo v Ay o
sle) Ao olFold + Utk watd @
A AE dadel f5e AN T2 ol
e Bt AnEHA HA f3 e A
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ARES ARshe Ae YFHo|L oY
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FY}IE A} FIHAS olEF = ok
=%& Morse ¢ Whitelaw'!’7} LDA
F HE FYTe Rl
T R zdZ Zhg
I e K-e FF BAE olgatd A& s
A#E vlu PESYL
AP o] Aol §5& A Reynolds
fr5olB2 1 Reynolds W& §%o &
7Fsdt K-e Wi 2l g H8d ¢ glonz
Launder ¢} Spalding* o] Alg3l ¥ &2
AMgStR o 53] x84 & Power law s-

cheme 3 Hybrid scheme o] F 7}#] sc-

[e]
ar

K=N

S AHg-3lgxr Conchas-Spray Com-
puter Code'® & 443l sajsigch. 29
A7} ( crank angle)o] 90° 717, & o4&
HgE 2detan A8 -3V £ d288 2
Aoks FY FrEol diskd F9A =71 9A
sttt g dt whaEe] gle 5o st vt
Zo] & A fell e

& A= A==
e SEExE 7

heme

rse ¢ Whitelaw? 7} 243 =4z JF
PHEA F 2 7o) 90°7hA] 2] A YA 9} v
@etez d4de BRye va dEstan.

2. Aoy ™A

299 o) 3&
WE, A 4Ey

=3 o,

Bo2A ool &3k

* %
5 Hg Autgae o

g

1. 8 F)
?[a (oUrg) + 5 (pVrg) J=

1 0 o ad ad
05, G5+ ) xp22))

BAY 9 HZo] % e UF (convecti-
on) & Yehiu $29 F ge Fa(di-
ffusion) A58 Jehdch ulx9} 82 sourse 2
Moo AT 2L YEhe ot} g Uw
A F&dgoIn Az Hagoln e ags)
Foltt. 2zt e &M nEASs g S
< 1% gt}

X1. The value of the dependent variables in equation

Equation ] Ty Se
Continuity 1 0 0
: Jp
Axial momentum U Heff i + Su
b1
. ap 2uvV
Radial momentum v Hetf S " fz + Sv
Energy 1 0
Turbulent kinetic energy K Hest /0y G - pe
Turbulent dissipation rate € Hett/ O, (CeG-G,ype?)/K
0 au 1 o av a au 1 4 av
se=_2 == -z z =2 ZHyy=— 2 AL
o (tess ox )+ — oz (Tlett x) sv % (et ar )t T or (T fett ot )
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6= 2{ (5 + (T4 (L) )
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3. 82 xHo EY

1) 28 Fx2)

Adeie) Hage] Yo A e
= AHEs el Fdae 59 44 ¢ 49
7 SYstoiu B e d 2e A AL
@ 4 A B,

L

Q= VPAP _Vln in (VP}‘f TJ’]‘}—\'%%EO]J—’—
int ‘%?:}’—'TEO]D]‘)

320‘:]_{'31:5 Vin =
Vi, = [%:’n IV, e, .2
AN H2BEEE V& IABESE2(9)
ojsf
. sin2 a
Vp:wxrl:sma+ 92 ] ............... (2_3)
T 4 Ark
¥ =] A& mdded s sHge
Ae ;2o put
X2. The values of piston-velocity finder
r.p.m(r/min) 200
Connecting rod length (mm) 110
Crank rod diameter (mm) 30
Piston bore (mm) 75
Inlet valvd diameter (mm) 18.75
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(2) ¥ =19 71
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4. TX M wy

(1) e
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SIVA ( simultoneous variable adju-
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(2) A3t g4
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Atk

3, .1 9 _
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Fig.1 A A (control volume)
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i) F9 29 ~7] (power-law scheme)
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ii) slelreg]= 27 ( Hybrid scheme)

slolBal= A%]& Spalding‘® <) 23] 7§
BERer deddHdAAg] (central d-
ifference scheme) 3 g9 =~% (upw-
ind scheme)o] E3d A onudio),

Peclet 7} & f%5 A gYdexge o
T3 ARAE B AAE & F Aok A
o] 9glo} Peclet =7} 20|53t o w AE
4 yyHA2270E AMREm Peclet §7F 2
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no o £ 23 A 5 Uk
ag 9l sluglmagel o Bde oo
Zrt
Fe
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Fy
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Fs
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(TDMA)
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Diagonal-Matrix Algorithm )E ol
sld Alabg =3 Ao

. XA Zatet MR A2 vl
Yot

£ 9 7olA= MORSE 9 WHITELAWD Zo]
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Zol BT Feirb A S0 gl B¢
of Az el 36°2 A9k 90°%1 g F
A A5l Hete] AHx) 9 v malgeh
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—»— Measurements
o~ Calaulations

Fig.2 Velocity profiles corresponding to power
law scheme : pipe inlet, velocity=constant,
6=36 degrees
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Fig.3 Velocity profiles corresponding to Hybrid
scheme : pipe inlet, velocity—constant,

6 =36 degrees
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Fig.4 Velocity profiles corresponding to power
law scheme : pipe inlet, velocity= variab-
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Fig.7 Velocity profiles corresponding to Hybrid
scheme . pipe inlet, velocity= constant

6=90 degrees
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Fig.8 Velocity profiles corresponding to power
law scheme : pipe inlet, velocity— variab-
le §=90 degrees
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Fig.9 Velocity profiles corresponding to Hybrid
scheme . pipe inlet, velocity=variable,
6= 90 degreses
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