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Abstract

In the present study, fuel system matching was analyzed, and a characteristic chart for common use for

design-related parts is presented. Based on the characteristic chart thus presented, controlled fuel system

matching was tested for a 35-liter fuel system, and actual mass product movement coils were applied to
validate the test. The keynote of the present research is the use of the characteristic chart to devise a preferred
fuel system matching method. Through the present study, it will be possible to design standard parts for

efficient fuel system matching in the near future.
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Table 1 Relation of current direction and cross coil
movement voltage level (Frequency)

Input Frequency (Hz) Voltage level (V) Cgiliecclggim
V,-V,>0 X2 — X1
fin 0 Nfin 90 - :
V,-V,>0 Y2 Y1
Vo—V,>0 X2 — X1
fin 90 ~ f;, 180 G i
V-V, <0 Yi—Y2
Veo— V<0 X2 — X1
fin 180 ~ £, 270 :
\IyZ - \/yl <0 Y2— Y1
Veo—Vu<0 X1— X2
Fin 270 ~ f,r 360 SR
V-V, >0 Y2— Y1
e

gﬂ

fino fino ~ finoor fin oo

Fig. 7 Vector sum of f;, 0 to f;, 90 ranges
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Fig. 9 Vector sum of f;, 180 to f;, 270 ranges
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Table 2 Linear type fuel consumption ratio at fuel sender
resist vs. fuel tank volume

Fuel Sender Fuel Gauge Fuel Tank
Resistance (uDisplal;g) Volume Angle(*)
Q) (©)
FULL
30 (Full Stop) 33.22 85.0
70 3/4 25.81 62.2
103 12 19.20 42.6
150 1/4 11.76 20.9
228 LFW(OFF) 5.08 23
232 LFW(ON) 4.65 1.2
EMPTY
255 (End Stop) 1.94 -2.8
Tom fin 380"

fin 2r0°

Fig. 10 Vector sum of f;, 270 to f;, 360 ranges
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Table 3 Applied for 35 liter fuel system to use characteristic
chart at cross coil movement test result

Seg Gauge Vi Angle()
N ‘olume

ment | Display Ref | SP#l | SP#2 | SP#3 | SP#4 | SP#5 | Ave.
1 FULL 3322 83.6 | 850 | 846 | 846 | 850 | 860 | 85.0
2 31.64 815 | 846 | 83.0 | 83.6 | 840 | 846 | 84.0
3 31.06 794 | 82.6 | 81.0 | 82.6 | 83.0 | 836 | 826
4 30.48 773 | 805 780 | 790 | 805 8.0 | 798
5 29.88 752 | 780 | 760 | 765 | 780 | 785 | 774
6 2924 732 | 760 | 740 | 750 | 755 755 | 752
7 2857 71| 735 715 | 725 | 135 | 725 | 727
8 27.90 69.0 | 705 69.0 | 700 | 705 705 | 70.1
9 2722 669 | 675 66.0 | 670 | 675 | 670 | 67.0
10 2652 648 | 645 63.0 | 645 | 645 | 645 | 642
11 4 25381 627 | 627 | 615 | 620 | 620 | 627 | 622
12 2511 604 | 600 | 590 | 600 | 60.0 | 595 | 597
13 24.41 581 | 575 575 | 575 | 515 | 570 | 574
14 23.69 557 | 550 | 550 | 555 | 555 550 | 552
15 2294 534 | 535 535 | 540 | 540 | 540 | 538
16 2221 511 | 510 | 505 | 510 | 515 520 | 512
17 21.44 488 | 490 | 490 | 490 | 499 | 500 | 494
18 20.68 464 | 460 | 460 | 460 | 465 | 475 | 464
19 19.93 441 | 445 | 440 | 440 | 450 | 445 | 444
20 2 19.20 418 | 425 | 420 | 428 | 428 | 43.0 | 426
21 18.44 397 | 400 | 400 | 400 | 408 | 40.0 | 402
22 17.67 376 | 375 375 | 375 | 380 | 380 | 377
23 16.90 355 | 350 | 350 | 350 | 355 | 350 | 35.1
24 16.13 334 | 330 | 325 | 335 | 340 | 330 | 332
25 1538 314 | 315 305 | 315 | 315 | 310 | 312
26 14.63 293 | 290 | 290 | 290 | 300 | 285 | 29.1
27 13.86 272 | 275 | 265 | 275 | 280 | 265 | 272
28 13.13 251 | 250 | 245 | 250 | 255 | 245 | 249
29 1244 230 | 235 | 230 | 230 | 235 | 230 | 232
30 11.76 209 | 209 | 209 | 209 | 209 | 209 | 209
31 4 11.09 192 | 195 19.0 19.5 195 180 | 19.1
32 1045 175 | 175 16.5 17.0 18.0 160 | 17.0
33 9.90 16.1 155 15.0 15.0 16.0 145 152
34 9.43 148 | 150 13.0 14.0 15.0 130 [ 140
35 8.96 136 | 140 115 120 125 120 | 124
36 8.50 123 | 125 10.5 11.0 115 10 [ 113
37 8.04 1.1 1.0 9.0 10.0 10.0 9.5 9.9
38 7.60 9.8 10.0 3.0 9.0 9.0 8.0 8.8
39 7.16 8.6 9.0 7.0 8.0 8.0 7.0 7.8
40 6.73 73 75 55 6.5 7.0 6.0 6.5
41 6.30 6.0 6.0 4.0 5.0 6.0 5.0 52
22 5.90 48 5.0 3.0 4.0 5.0 4.0 42
43 551 35 4.0 25 3.0 4.0 3.0 33
24 LFW(on) 5.08 23 3.0 15 2.0 3.0 2.0 23
45 LFW(off) 4.65 1.0 15 1.0 1.0 1.5 1.0 1.2
46 4.24 1.0 0.0 0.5 0.0 0.0 0.0 0.0
47 3.85 0.0 1.0 0.5 0.0 0.5 0.0 0.2
48 347 05 0.0 1.0 1.0 0.5 1.0 0.7
49 311 10 | 10 2.0 2.0 15 2.0 17
50 EMPTY 1.94 2.0 25 3.0 3.0 25 3.0 23
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