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A study on the Pollution Emissions of the Ultrasonic Fuel
-Feeding System in Gasoline Injection Vehicle

= I B S LA S )
K. H. Choi, B. S. Kim, J. L Ryu

ABSTRACT

This study was on the pollution emissions of the Ultrasenic fuel feeding system in gasoline injec-
tion vehicle. This work measured the SMD of the fuel, and compared the characteristics through
chassis dynamometer and highway road test by the conventional vehicle. And this work measured
vacuum degree, turbulence intensity and the rate of fuel consumption according to intake air ve-
locity with swirler.

The results are as followed;

The effects of the vehicle installed the ultrasonic fuel feeding system are better than those of

the conventional vehicle.

Z g 7]=8-0] : Ultrasonic fuel feeding system(Z-&3 #8535 34]), Ultrasonic transducer(Zx-2
A=), SMD(HFAEYA), Hot wire anemometer(®4-E<7)), Turbulence in-
tensity (U477 =), Particle droplet distribution( 122X )
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Fig.1 Schematic diagram of the ultrasonic
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Table 1 Specification of test Vehicle

Contents Specification
Water-cooled, 4 cycle stroke
Type . . .
4 cylinder gasoline engine
Actuated mechanism - SOHC
Bore X Stroke(im) 75.5% 82
Piston displacement(CC) 1,468
Ignition timing BTDC 5" +1° /700rpm
Max. Qutput(hp/rpm) 90/5,500
Compression ratio 94:1
Driving type Front drive

Table 2 Specification of test Vehicle

Contents Specification
Water-cooled, 4 cycle stroke
Type : , )
4 cylinder gasoline engine
Actuated mechanism SOHC
Bore x Stroke(un) T8x 784
Piston displacement(CC) 1,498
Ignition timing BTDC 7° +£1° /700rpm
Max. Qutput(hp/rpm) 92/5,500
Compression ratio 94:1
Driving type Front drive
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Table 3 Relatio of SMD and distribution( % )

MALVERN Series 2600 SB.09 Master Mode Wed 7 Sep 1994 7 : 05 am

High Under High Under High Under
Size % | Size % Size %

High Under High Under High Under
Size % Size % Size %

564 100 | 254 475 | 114 193
524 947 | 236 439 | 106 177
488 894 | 219 406 | 986 16.2
454 84.2 | 204 375 [-9L.7 149
422 79.1 | 190 346 | 853 13.6
392 740 | 176 319 | 79.3 125
365 69.1 | 164 294 | 738 114
339 64.4 | 153 27.1 | 686 104
315 59.8 | 142 249 | 638 9.6
293 555 | 132 229 | 59.3 8.7
273 513 | 123  21.0 | 55.2 8.0

51,3 7.3 | 231 27 | 104 09
477 67 | 214 24 | 964 08
444 61 | 199 22 | 897 08
412 56 | 185 20 | 834 07
384 51 | 172 18 | 7.76 06
357 46 | 160 17 | 721 06
332 42 | 149 15 | 671 05
308 39 | 139 14 | 624 04
287 35 | 129 12 | 580 04
267 32 | 120 11
248 29 | 112 10

SMD 111.964m

Table 4 Relation of SMD and distribution( %)

MALVERN Series 2600 SB.09 Master Mode Wed 7 Sep 1994 7 : 05 am

High Under ‘High Under High Under
' Size % | Size % Size %

High Under High Under High Under
Size % Size % Size %

564 100 254 100 114 100
524 100 236 100 106 99.9
- 488 100 219 100 98.6  99.8
" 454 100 | 204 . 100 91.7 997
422 100 190 100 85.3 994
392 100 | 176 100 79.3  99.0
365 100 164 100 73.8 984
339 100 163 100 68.6 975
315 . 100 142 100 63.8 964
293 100 | 132 100" | 59.3 949

51,3 909 | 231 509 | 10.4 186
477 883 | 214 471 | 964 168
444 854 | 199 434 | 897 151
412 821 | 185 399 | 834 135
384 786 | 172 366 | 776 121
357 749 | 160 335 | 7.21 1038
33.2 710 | 149 305 | 6.71 9.6
308 67.0 | 139 278 | 6.24 8.6
28.7 629 | 129 252 | 5.80 7.6
26.7 589 | 12.0 228 '
248 549 | 112 206

SMD 13.544m

273 100 123 100 5.2 931
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flow velocity at 45 degree, 10cm
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Table 5 Highway Road Test with Ultrasonic Fuel Feeding System
. . Distance Time Quantity of Fuel Average
Starting Arrival ) ) .
Point Point of Section Required Consumed | Consumption Speed
om (0)141
(km) (minute) Fuel( ¢) |Ratio(km/ ¢ ) (km/h)
36 3.07 15.24 78.0
Yu$S Yeo S 46.8
veeong | feosan %35 *2.48 *18.87 +80.2
46 3.46 16.91 78.3
Yeo San | Jeong Ju 58.5
*44 %* 3,05 #*19.18 *79.8
51 3.83 17.44 78.6
J Yeo S 66.8
Jeong Ju | Yeo San *50 *3.72 *17.95 *80.2
36 3.01 15.75 79.0
Y Yu S 4
coSan | YuSeong | 47 *37 ¥ 2.87 *16.51 *76.9
. . 77.
Total 2195 169 13.37 16.42 9
* 166 *12.12 *18.11 *79.3
#* Vehicle of Ulirasonic Fuel Feeding System
Table 8 Highway Road Test with Swirler
X ) Distance Time Quantity of Fuel Average
Starting Arrival ] ] .
Point Point of Section Required Consumed | Consumption Speed
om o1
(km) (minute) Fuel( ¢) |Ratio(km/¢) (km/h)
106.6 59 8.2 13.0 108.41
Yu Seong | Jeong Ju
*106.9 *58 *6.54 %*16.2 # 110.59
45.7 27 3.1 14.74 101.56
Jeong Ju | Kwang Ju
* 44.6 *25 *2.76 #16.93 *107.04
44.65 26 2.5 17.86 103.04
Kwang Ju | Jeong Ju
% 44.55 %26 * 2.0 #*17.86 *102.81
108.65 61 6.6 16.34 106.87
Jeong Ju | Yu Seong
#*107.2 *63 *6.2 *17.29 *102.1
305.6 173 20.4 14.98 105
Total
% 303.25 *172 *18.0 #17.609 % 105.635

# Vehicle of Swirler
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