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A Study on Spray Behaviors with Variation of Nozzle Diameter
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ABSTRACT

The spray models incorporated into the GTT code were tested for free spray, spray in swirling
flows and the sprays impinging on a flat wall. And the validity of the models has been confirmed
by comparing the calculated results with the experimental data. Using this code, the spray behavior
in the diesel combustion chamber have been numerically analyzed for variation of nozzle diameter.

Also,

the effects of nozzle diameter in diesel combustion was investigated experimentally by

measuring the performance in a D.J engine. This study provides the information for the spray
characteristics and emissions with variation of nozzle diameter. As a result, it has shown that
decreasing nozzle diameter resulted in improving smoke and specific fuel consumption in a middle

speed range.
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Table 3 Test condition for free sprays

Case  Ambienigas  Ambienigas  Injgction Injection
pressure density (N,)  velocity cone angle
p, (MPa) p(kg/m’)  Volmss) 8, (des)
i 0.1 113 107 29
? Ll 12.4 101 9.7
3 2 27 95 134
4 30 339 ) 16.0
§ 50 56.5 86 206
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Fig. 2 Computational grid for free spray
(grid number 24 X 16 X 16)
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Fig. 3 Spray shapes for free spray

(Case=2,3,4 and 5 at t=4.2ms)
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Fig. 4 Spray tip penetration for free sprays
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Fig. 6 Spray shapes for #, = 3000 rpm

Fig. 7 Spray shapes for %, = 7500 rpm
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Fig. 8 Spray tip penetration for cases S0, Sl
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S0, S1 and S2)
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Table 4 Test condition for impingement

Nozzle hole diameter (mm) $0.25
Nozzle hole length (mm) 0.8
Nozzle opening pressure (MPa) 23
Injected fuel mass (mg) 20.7
Injection duration (ms) 3.46

Gas pressure (MPa) 3
Gas temperature (K) 293
Wall temperature (K) 293
Wall inclination angle (degree) 0
Impingement distance (mm) 35
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Table 5 Specification of Injection Nozzle

Item Specification
Nozzle Hole Dia(mm) $0.26, $0.27, $0.28
Qperming Pressure(kg/ant) 18MPa

. RB8E01 at 1500pm
Fuel Delivery(mm®/st)

vt DEer Y T 0.9%0] 2t 2500
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Table 6 Specification of Engine

Item Specification
Displacement{cc) 6,607
Bore X Stroke(mm) 109x118
Cylinder Number 6-Cylinder
Fuel Injection Type Direct-Injection
Compression Ratio 177
Connecting Rod Length(mm) 181
Crank Radius(mm) 59
Fuel Injection Timing BTDC 6
Swirl Ratio 2.3

Fig. 13 Computational grid (grid number 44 X 44 X 26)

(a) ¢ 0.26

(b) ¢ 0.27
:
() ¢ 0.28

Fig. 14 Contour of the air/fuel ratio (Section X-X,
1 deg. ATDC)
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