Transactions of KSAE, Vol. 13, No. 6, pp.120-127 (2005) Copyright © 2005 KSAE
1225-6382/2005/078-17

HIO| QCIMRE ALZSH: 2L CIRIIB| LT S

Durability Characteristics of an IDI Diesel Engine Using Biodiesel Fuel
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Abstract : An IDI diesel engine used to agricultural tractors was fueled with 20% biodiesel fuel(BDF 20) in excess of
300 hours. Engine dynamometer testing was completed at regularly scheduled intervals to monitor the engine
performance and exhaust emissions. The engine performance and exhaust emissions were sampled at 1 hour interval for
analysis.

The combustion variation such as the combustion maximum pressure and the crank angle at this maximum pressure was
not appeared during long-time dynamometer testing. Also, BSFC with BDF 20 resulted in lower than with diesel fuel.
Since the biodiesel fuel used in this study includes oxygen of about 11%, it could influence the combustion process
strongly. So, BDF 20 resulted in lower emissions of carbon monoxide, carbon dioxide, and smoke emissions without
special increase of oxides of nitrogen than diesel fuel. It was concluded that there was no unusual deterioration of the
engine, or any unusual change in exhaust emissions from using the BDF 20.
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Table 1 Specifications of test engine

Item Specification
Engine model TD1700
Number of cylinder 4
Bore x stroke 82 x 82(mm)
Displacement 1732 (em?)
Compression ratio 21
Combustion chamber Swirl chamber
Injection timing BTDC 25°CA
Coolant temperature 80+2°C
Injection type In-direct injection
Rated power 35P8/2800rpm

Table 2 Properties of test fuels

Test results
Item -
Diesel fuel | BDF 20 | Neat BDF
Sulfur(wt. %) 0.031 0.025 0.008
Ash(wt. %) <0.01 <0.01 <0.01
Flash point(PM, °C) 74 78 168
Specific gravity(15/4°C) | 0.8373 0.8464 0.8796
Pour point(°C) -20.0 -12.5 5.0
Viscosity(50°C, cSt) 3.0 32 4.2
LHV(MJ/kg) 4588 | 44.5366 | 39.163
Cetane number 514 53.6 579
CFPP(°C) -20 -9 8
Carbon(wt. %) 85.83 84.63 76.22
Hydrogen(wt. %) 13.82 13.54 12.38
Nitrogen(wt. %) 0.16 0.18 0.14
Oxygen(wt. %) 0 1.61 11.24
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 5 Crank angle at maximum pressure versus time variation

600

500

400 ¢ Europe standard, 460pm

300

WSD [um]

200 hd

100

0 20 40 60 80 100
Biodiesel concentration[Vol. %)]
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Table 3 Properties of engine oil in the IDI agricultural diesel

engine operated on BDF 20
(14) Standard
Item Test results (SAE 15W)
Water content
(Vol.%) <005 :
Flash point
>175
(COC, °C) 226
Kinematic 40°C 77.14 -
viscosity(cSt) 100°C 11.77 >5.6
Viscosity index 147 > 85
Viscosit
Oxidation peostty 0.9 <15
. ratio
stability -
Lacquer Not detect < thin
Apparent viscosity
(-20°C, P) 35.0 <35.0
Pour point(°C) -37.5 <-22.5

(b) Valves

(a) Plston

]

() Nozzle tip(side) (d) Nozzle tip(top)

Fig. 13 Photography of engine parts in the IDI agricultural
diesel engine operated on BDF 20
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