(= &) SAE NO. 98370079

SO0} bio] ASHS0 3 617

Study of Spray Droplet/Wall Interaction
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ABSTRACT

The impingement of the fuel spray on the wall within the combustion chamber in
compact high-pressure injection engines and on the intake port wall in port-fuel- injection
type engines is unavoidable. It is important to understand the characteristics of impinging
spray because it influences on the rate of fuel evaporation and droplet distribution etc. In
this study, the numerical study for the characteristics of spray/wall interaction is
performed to test the applicablity and reliability of spray/wall impingement models. The
impingement models used are stick model, reflect model, jet model and Watkins and Park’s
model. The head of wall-jet eminating radilly outward from the spray impingement site
contains a vortex, Small droplets are deflected away from the wall by the stagnation flow
field and the gas wall-jet flow. While the larger droplets with correspondingly higher
momentum are impinged on the wall surface and then are moved along the wall and are
rolled up by wall-jet vortex. Using the Watkins and Park’'s model the predicted results
show the most reasonable trend. The rate of increase of spread and the height of the
developing wall-spray is predicted to decrease with increased ambient pressure (gas
density).

=9 7]4&40] : High-Pressure Injection Engine(al%} 84} 4), Port-Fuel-Injection Type Engine
(RE-QAE-8A14 97), Impinging Spray(Z2E2E), Spray/Wall Impingement
Model(35/% 2Ex249), Wall-Jet Vortex((H-AE 2H7)
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Table 1 Coefficients of turbulent model
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Watkins & Park’s model

Fig.1 Schematic diagrams of stick, reflect, jet, Watkins and Park's model
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Table 2 Calculation parameters

Nozzle number 1

Nozzle diameter[mm)] 0.2
Injection pressure[MPa] 13.3
Injection duration[ms] 1.0

Injection fuel Temperature[K]| 300
Ambient air presssure[MPa] |05, 1.0, 1.5
Ambient air temperature[K) |300
Impingement distancelmm] |24
Inclination angle[deg] 15, 45
Initial SMDI[ z2m] 23, 82
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= &EFo] e AR JPel A 3

- AE R 9oz ¥we FEA i

3 NS wiEe] Wwe] EEElx) o= of
ol v AL & F sk IR dME Y
Hell FE3 AFEL ©F dhgfyto] W ¢
MRSt e xR WigE Aoz As)
gk EEFo]l Folr FEIHA Haln Wk
A3shs HAFo] FEZV|H AEE d= A
& A3 €A QZoMq B = Qi) o] F
ol Hud FET JdH5L 2T Uil
WA AR 22 dxz uEE e
2 A @il FEFe BRAglA
W 1Fo e golvh 7FF A vehle A
& & 5 3tk FEFY x-yHAdgA Y AFE
e FArdeth eRnrl 2% AL ¢
T Utk AERYIME Wd FEH AHS
< X5 ZANEe] SRAENRE Zte Ao
AEr] dFe] Ae e GFTo] BHAZF
o] Aol Apglo]l HUEEI EXHE AL

92 O QEH, 43N, A



o010 0.010 -

PR

I Taoa 1 1

i gy
0.040 0.050 0.080 0.070 g 080 0.080 0100 o040 0050 0.060 0070 0080 D.oke o100

Qo1 E 0.010 -

) T i 0.030 T I T
0080 0 080 0.100 0.040 005 0060 0.070 0.080 0090 0100
0.000
0010 - 0010 |-
0.020 - 0020 |-
0.000 |— - ; _ 0,030 I ; .
0.040 oos0  0.060 0070 0080 0.080 0100 0.040 0.050 0060 oofo oose o080 0100
stick model reflect model
06.000 9.000
0010 |-

0.010 |-

Q20

ool

0.080 0080 a.100 0080 0 Q9D 100

a.00a

0.010 |- oo -

I 1 1 003 1 I P 1
0.040 0.050 0060 0.070 0.080 0080 0100 040 0.060 Q.060 0.070 D 0an 0080 G100
0.000 0.000
0.010 = 0.010
0.020 E . 0020 |-
0030 | n ! o ] P TR 0.030 O —
0 040 4050 0.06¢ 0.070 QDEB 0.090 0100 0.040 0.050 0060 0470 0080 0090 0190
. . ,
jet model Watkins & Park’'s model

Fig.5 Comparison of distribution of droplets with impingement models
at 0.8, 1.0, 1.2ms after the start of injection in a x-z plane
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Fig.6 Comparison of distribution of droplets with impingement models
at 1.0, 1.2ms after the start of injection in a x-y plane
(Pa=1.0MPa, £=45deg, SMD\=82 um)
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Fig.7 Comparison of distribution of droplets with ambient pressures(Pa)
at 1.0ms after the start of injection in the x-z plane
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Fig.8 Comparison of distribution of droplets with ambient pressures(Pa)
at 1.0ms after the start of injection in the x-y plane
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d W A I FH(EE) At whe o
TEE Yt WY 3539 £99 =g
g, & R ¥ole 79 d(d=m)o] AY42
23 AL & ok 8710 F0)e) BEs)
SINETE AHY {5 BE Ao] Frbe)
RE FEAHNA JYRow o) wady

£ AolRth o AHERAN B £
7t £917] WES} F71RE Holale Ak
FAHE BAolth, Y¥tHoR 2ERY dyse
Wwe) o] WEoE Mrh: Wue Paulsre
2 o e BaEE e ¢ 4+ ok

Fig 9% Fig 10 $EF20) spakelre) &

TF 433 o) daage] og 97 95



0.000 |- oo
[-R11-] o
(v
?\'A
o.0m 0620 ke
8030 : . —— 0010 ; r —
0 080 0090 0100 0040 Q0% 0080 8070 LR Qoug 0100
0 000 Do
0.0V0 |- Q.o
0.020 E Qo0
0030 —I= T T e — e
0.040 0.050 0.060 0.070 0.080 0090 010 0.040 0 osp Q060 0oy D oag 0 Dug 00
B =15deg B =4bdeg

Fig.9 Comparison of distribution of droplets with inclination angles(8)
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