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Abstract

In this study, using frying oil, performance of engine and emission concentration were compared
with the case of using diesel oil. And results are as follows. ‘
1. Engine torque and brake horse power indicate nearly same value as the case of using diesel
fuel.
2. Temperature of exhaust gas was increased with as high engine speed and load.
3. To reduce concentration of hydrocarbon, it is effective to operate using used frying oil in low
engine speed and load, and adding LPG in high engine speed and load.
4. Concerning with concentration of carbon mono oxide and smoke emission, it was assured, that
as engine load increased, lower concentration emitted in case of utilizing mixed fuel than that
| of utilizing pure diesel fuel.
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1) Engine

3) Smoke tester

5} Exhaust gas temperature indicator

7) Oil temperature indicator

9) Exhaust pressure indicator

11) Cooling water temperature indicator

12) Battery

14) Starting moter

16) Exhaust pipe 17) Fuel mixer

18) Fuel tank 19) LPG Flow meter

Fig.1 Schematic diagram of the engine perfor-
mance test system

2) Engine dynamometer
4) Exhaust gas analyzer
6) Fuel temperature indicator
8) RPM indicator
10) Burette

13) Fuel heating tank
15) Starting switch
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Table 1. Engine specification and experimental conditions

Item Spec & Condition Remark
Type Water Cooled, 4 Cycle Direct Injection
. Bore X Stroke(mm) 92 x 95
Engine
Displacement(cc) 631
Compression Ratio 19:1
Speed(rpm) 1000,1200,1400,1600,1800, 2000,2200
Load(%) 4/4
LPG Supply (//min) 0.05,0.1,0.15
Test Coolant Temperature () 80
Condition Injection Timing (°) BTDC 22°
Operning Pressure(kg/cm?) 220
Injection Nozzle @0.3, 4 holes
Smoke(%) DBC-1000
(filter paper reflection type)
Measurement | Exhaust Gas Analysis NOx(ppm) rbr-ecom JN tester
Item HC(ppm) rbr-ecom JN tester
CO(vol %) rbr-ecom JN tester
Specification Diesel oil UF oil LPG
Fuel (A/F)th Ratio 14.37 14.2 15.43
Specific Gravity 0.84 0.92 2.0068 / air(1)
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Fig. 2 Schematic diagram of the fuel heater
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Table 3. Experimental fuels

Fuel Composition

D NO. 2 Diesel oil

UF Used frying oil
LP—-1 UF +LPG add (0.15//min)
LP-2 UF +LPG add (0.1//min)
LP-3 UF+LPG add (0.05//min)

Table 2. Physical and properties of the tested fuel
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Item Test method Diesel oil Used Frying oil LPG
Viscosity (40, cSt) ASTM D445 3.628 39.19 —
Pour Point (C) ASTM D97 —-15.0 5.0 —11.73
Cetane Index ASTM D4737 51.22 36.34 -
Higher Calorific Value(cal/g) ASTM D240 10,890 9,370 11797
C ASTM D5291 86.21 76.87 Commerical LPG
Composition (%) H ASTM D5291 13.21 12.0 for Automotive
N ASTM D5291 0.13 0.15 (butane 90% above)
[ASTM D4737]

CI=45.2+(0.0892)(T10n)+[0.131+(0.910XB)){T50n]*+ [0.0523 —(0.420)B))[T90n]+ [0.00049] [(T10n)*

—(T90n)’]+ (107XB)+(60)(B)*
719 A

T10: 10%#%& 2= C), T10n : T10—215
T50 : 50%f &2 =( C), T50n : T50 - 260
T90 : 90%F& 2 =(° C), T90n : T90—310
D : ¥ %(15°C),DN : D—0.85
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Fig. 3 Torque vs. engine speed for 5 fuels
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