Aol Lia] 74 158 128—36. 1987
JKorForEn 7(1) : 28-36. 1987

HUF BRAC CITREE BN R e X

L ZoY PR e L~ et ¥

—Engine 146t R F5|1HE PL2E2—

N - AR - FEN
FREY - FRE

Studies on Development of Fuel Substitute for Diesel
Engine with Seed Oil of Evodia Daniellii’

Kyu Hong Choi*? - Sung Gak Hong* - Yeo Ha Lee’
Seung Kee Lee* - Seung Geuk Shin’

ABSTRACT

To know the possibility of fuel substitution for Diese] engine with the seed oil of Evodiadaniellii, which is one
of the native oil seed trees in Korea. the refined seed oil mixed with light oil in the various rates was tested in
the 8 PS Diesel engine: the output, the fuel consumption rate, the governer performance, the rpm stability in the
total loading condition. the content of graphite in the burned gas, and the traction coefficients at the different
gear stages were maintained The following results were discussed. 1. The output at the normal revolution
{2200rpm )was increased as the percent seed oil increased. At the lower rpm (2000-1500rpm)there were no
consistent difference in the outputs among fuels of the different percent seed oil 2. The rate of fuel
consumption was incresed as the percent seed oil increased in each loading condition. 3. The more percent
seed oil was mixed in the fuel, the better governer performance appeared at both the instantaneous and stable
speed. 4. The more percent seed oil was mixed in the fuel, the more stable rpm ratio was maintained 5. The
graphite content in the burned gaé was increased as the load increased, but there was no apparent difference in
the content at each load among the 100% seed oil, the 100% light oil, and the mixtures in various rates. 6. In
all fuel mixtures the maximam traction coefficent appeared at the third transmission gear stage. Generally in
over all transmission gear stages the fuel mixtures of the seed oil:light oil ratio from 7:3 to 5:5 resulted greater
traction force than the other fuels.
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Table 1. Specification of engine used

Items Dimensions and Remarks

Horizontal Water Cooled
4-Cycle Diesel Engine
No. of Cylinder 1

Type of Engine

Bore x Stroke 92 x 95 (mm)
Displacement 631 (cc)

Rated Output 8/2200 (ps/rpm)
Max Output 11/2400 {ps/rpm)

Compression Ratio 19:1
Starting System  Speed Doubling Handle

by Hand
Cooling System  Pressured Condenser Type
Injection Nozzle  Pintie Type

Injection Pressure 220 (Kg/cm?)

“Table 2. Specification of power tiller used

Item Remarks
Type Draft and Driving Type
Weight 348 (Kg)
Transmission gear 6

stage
Tire 60 — 12 — 4
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Table 3. Specification of measuring instrument

Measuring

Items Remarks
Instrument

Electric D.C
Dynamometer
Power Input 220V

Power Output 110V

Dynamometer Type

Range 0 - 20 ps
Tachometer Type Digital
Range 0 - 4000 rpm
Load Cell Type u 500 KE
Capacity 500 Kgf.
Indicator Type SDT-311B 4
’ Digital
Burette Volume 100 cc
Stop Watch  Range 0 - 3600 sec
Unit 0.1 sec
Diesel Smoke
Meter Type GSM 3
Test Gas Diesel Black
Smoke Emission
Range 0-100 %
Unit 1%
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Engine

Figurel. Schematic drawing of measuring instru-

ment for fuel consumption.
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Table 4. Specific gravity of fuel

Seed Oil : Light Oil Specific Gravity

100: O 0.9240
70 : 30 0.9018
50: 50 0.8852
30: 70 0.8681
0:100 0.8453
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Table 5. Output by seed oil content
(unit: ps)

Output by Seed Oil Content
RPM (Seed Oil:Light Oil)
0:100 30:70 50:50 70:30 100:0

2200 13.38 13.43 1343 1343 1348
2000 1234 1225 12.30 1230 12.34
1800 11.19 11.11 11.11 1111 11.19
1600 1002 995 9.87 9.95 10.02
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Figure3. Fuel consumption rate bv load
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Table 6. Content of graphite in exhausted gas.

Load Content of Seed Qil
2 30 50 70 100

1/4 2.8 2.5 2.7 25 2.8
2/4 3.0 2.9 35 3.2 3.0
3/4 3.2 3.5 3.8 3.7 3.6
4/4 4.5 4.0 4.2 40 4.2
11710 5.0 4.5 4.5 4.2 4.9
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(%) Seed Oil Content Ratio

75 e 100(%)
Sy 70
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Figure 6. Traction coefficients at different transmis-

sion gear stage.
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