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Development and Assessment of Wall Spray Impaction Model

@ &Y
K. Park

A new wall impaction model for spray and its assessment are described in this paper. The
gas phase is modelled in termns of the Eulerian continuum conservation equations of mass,
momentum, energy and fuel vapour fraction. The liquid phase is modelled following the discrete
draplet model approach. The droplet parcel contains many thousands of drops assumed to have
the same size, temperature and velocity components. The droplet parcel equations of trajectory,
momentum, mass and energy are written in Lagrangian form. The new drop~wall interaction
model is proposed, which is based on experimental investigations on individual drops, and it is
applied for the general non-orthogonal grid. The model is then assessed through comparison
with experiments over a wide range of test conditions of sprays. The results are in good

agreement with experimental data.
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Fig. 1 Deformation of impacting drop Fig. 2 Relationship between Weber numbers
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4. 2ETY9 HE
Azg 292 ANEFH7] 93td, Table 19 BAFE AAY 48 A9 EFAL, £8=x24
L FF7)=Ad HEt

Table 1 Test Cases

Tetcases | 1 2 3 4 5 6 7 8 YV

Walldstom) | 24 | 24 | 24 | % A | ul| 5 634
TrappresMPa) | 10 | 15 [ 15 [ 25 | 29 | 15 [ 15 | 29 32
Traptep (K) | moom | room | room | 70 | 773 | mom | oom | 773 0
hjpresMP) | 140 | 140 | 138 | 164 | 196 | 138 | 138 | 196 | ®mu6
Nozleda(om) | 03 | 03 [ 03 [ 02 |05 | 03 | 03 | 0% 0406
armats | 12 [ 12 | 14 | 18 | 24 | 14 [ 14 | 24 | 102
Ijangle () | O 0 0 0 0 | 5| 2|5 0

o] ZAEL A ZHA WF=2 o] Aed, Yo $£HFE(Case 1-9), HAH v2FHA F
E3t Z3E(Case 6-8) 18 EAZIA wl§ 7i7ke] AT Wl a&£FE3}E A $-(Case
9-1DE FEEH & A5 W3, Watkins and Wangol &3t} AA1E WY@ JFHALo] 9
FERYSE FUt FL FUEA ¥, AREE AL AdZAE(New/New+Cole dFA R
e 249 A Bludg,

FAZFEY A4 R BXBHAAE o830, 4FES BFE 40X10X209] FAAE A
#ch(Fig. 3). &9} vid e dFHo] JAFHe EFFUH FERU WS =24 34 =¥
dFe 38 B2t JAE HAYL2A AU FEE wola AT

RADIUS & HEIGHT [MM ]
T 7 & % 7 ¥ 7Y

h ¢

TIME FROM INJECTION [MS ]

Fig. 3 Grids for angled impaction cases Fig. 4 Comparison of wall spray radius
and height, Case 3
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modeldl A BHEQ HAo) Old=d uide] WP Z AYIE HoFY. 53] wall head
vortex 280 B AAEo) FEFE ¢ ¥ Atk New+ColEdE NewZd# wjuyw, Fad
& Z= FEF AFS0] 228 ol WALWANT AYN € 4 Yt BREAZ ¥
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PRI 37kA] 44 Case 9-11& E%717F FEWA wi$ Jzto] X Qon a&4EAH
€ Aot S84l vt Z7] de FEE s FE ALY FEWE dud Hu
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Fig. 5 Comparison of wall spray, Case 8 Fig. 6 Gas velocity distribution, Case 9

(a) New model
(b) Photograph(Senda et al[14])
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6. 28

4719 1L T B FERYY 4L g 2o
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