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Abstract : The numerical study on behavior of impinging spray from high-pressure swirl injector under various
ambient temperatures was performed by using spray vaporization model and spray-wall impingement model
implemented in modified KIVA code, and these spray models were estimated by comparison with experimental results.
To compute the spray-wall impingement process, the Gosman model, which is based on the droplet behavior after
impingement determined by experimental correlations, was used. The modified Abramzon and Sirignano model, that
includes the effects of variable thermodynamic properties and non-unitary Lewis number in the gas film, was adapted
for spray vaporization process. The exciplex fluorescence measurements were also conducted for comparison. The
experimental and numerical analysis were carried out at the ambient pressures of 0.1 MPa and at the ambient
temperature of 293 K and 473 K, and the spray characteristics, such as spray-wall impingement process, gas velocity

field, SMD and vapor concentration, were acquired. It was found that the impinging spray develops active and SMD is
small at vaporization conditions.

Key words : GDI(Z}4% &3 #A}), Exciplex fluorescence measurement(Exciplex 3 3 A <), SMD(A}-$-8] &
=

?173), Spray-wall impingement model(¥F-¥ %% 2 dl), Vaporization model(Z2 5 &)

Nomenclature Sc¢  :Schmidt number
Cp  : specific heat, kg - K YF  :mass fraction of fuel vapor
D : vapor/air binary diffusion coefficient
k : thermal conductivity, W/m - K Subscripts
Pr : Prandtl number A : free stream gas(air)
r : droplet radius, pm r : reference condition
Re  :Reynolds number 8 : droplet surface

oo : free stream condition
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Table 1 Exprimental and computing conditions

Fuel Hexane/Fluorobenzene/DEMA

Injection pressure (MPa) 5.1
Injection duration (ms) 2
Injection quantity (mg) 14
Ambient gas N

Ambient temperature (K) 293,473
Ambient pressure (MPa) 0.1
Impingement distance(mm) 46.7

10Hz Nd-YAG #] ] #1(60mJ/pulse) &) 4} = 3}5K266
m)E AHEaTh ARaae

22 Abgshgloh
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Fig. 4 Experimental and calculated spray-wall impingement
process at the ambient temperature 293K (Liquid phase)
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Fig. 5 Experimental and calculated spray-wall impingement
process at the ambient temperature 473K (Liquid phase)
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Table 2 Calculated average Sauter Mean Diameter (um)

Time 2.0 ms 3.6ms
istance
Temp. Smm | 1Smm | Smm | ISmm
293K 26.5 22.0 22.7 15.3
473K 24.0 19.8 17.7 14.8

Mass of fuel film (mg)

--- 473K

15 20 25 3.0 35 4.0 45

Time (ms)

Fig. 12 Calculated mass of fuel film at the ambient temper-

ature of 293K and 473 K
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