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Abstract : The purpose of this study is to evaluate the feasibility of used waste cooking oil as an
alternative fuel in diesel engines. In this work, biodiesel was produced from lipase-catalyzed hydrolysis
of waste cooking oil (WCO) followed by esterification of the hydrolyzed WCO. The hydrolysis of
acylglycerin was carried out at 30°C in sodium and the esterification of WCO was carried out at 40°C
with methanol in a solvent hydroxide medium. In this study, waste cooking oil was prepared to waste
cooking oil generated from the franchise chicken stores, and applied to a diesel engine to confirm the
possibility and cost-effectiveness of biodiesel waste cooking oil. The results showed that WCO is a
promising feedstock for use in the production of biodiesel. As a result, biofuels of used waste cooking
oil showed slightly higher of specific fuel consumption, and NOx. As carbon monoxide and soot were

decreased, also decreased pressure was decreased but the rate of pressure rose.
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Fig. 1 Schematic diagram of experimental apparatus

Table 1 Specification of test engine

Table 2 Engine fuel control system

Engine fuel temp’ control system

Supply fuel pressure 0~0.5 bar
Water amount 1~2 AKg/CT?Q’
30/min, 25°C
Control temp. +1C
Max. supply 7 ¢ /min
Setting temp. 30~60C

9 Kw(7,500 Kcal/h)
6 Kw(5,000 Kcal/h)

Cooling amount
Heating amount

Max. pressure 5 bar
Max. water temp. 25T
Max. pressure 5 bar
Required pressure 2 bar
Water circulation 25 ¢ /min
pump
Max. pressure build 0.4 bar
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Item Specification Capacity AT back pressure
Number of cylinder 6 Max. pressure 0.5 bar
Type of engine Water-cooled Max. water temp 110°C
Cycle 4
Type of fuel injection Direct injection Ao 2 HIA7|AA AP
Bore x stroke (mm) 102 x 110 E A@AA dig 349 sgvE S s
Piston displacement (cc) 5393 1A TS HEATIHA AR E F
Max. output 60 kw/1,200 rpm g 0|25 APt 7Hede Y =
Compression ratio 175 : 1 Astol M 7R3 F HEE2 £0.5%°103L, 7]
Fuel injection timing BTDC 22°CA Hske] ME&E £1.5% olstel it
Firing order 1-5-3-6-2-4
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Fig. 2 Schematic diagram temperature
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Fig. 3 Brake specific fuel consumption on various

waste cooking oil at 1,800 rpm
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Fig. 7 Cylinder pressure characteristics on various
waste cooking oil at 1,800 rpm
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Fig. 8 Rate of heat release characteristics on various

waste cooking oil at 1,800 rpm
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