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A Study on the Characteristics of Combustion and
Performance by Changing Temperature in Diesel Fuel
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Abstract: Recently the global warming caused by greenhouse gas has emerged as a global environmental
problem. For this reason the continued efforts to reduce greenhouse gas emission by international
cooperation and each country are in progress. Climate changing has been recognized as the world
economy development from fossil fuel use is the culprit. The international maritime organization marine
environment protection committee of the global warming reduction emerged restrictions on air pollution
have been strengthened. Therefore, the author has investigated the effects of fuel temperature on the
characteristics of combustion and performance, using an four-cycle, six cylinders and direct injection
diesel engine. The results of cylinder pressure, rate of pressure rise, rate of heat release and specific

fuel consumption were increased by changing of fuel temperature.

Key Words : Greenhouse gas, Fuel temperature, Engine performance, Cylinder pressure.
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Fig. 1 Schematic diagram of fuel temperature

control system

Table 1 Specification of engine fuel temperature
control system

Item Specification
Fuel pressure 0~0.5 bar
Cooling water pressure 1~2 bar
Control temperature accuracy +1T
Control temperature range 15~60TC
Engm?\/[ fue’l temp’ control 5 bar
ax’ pressure
Heat exchange cooling water
Max’ pressure 5 bar
Required pressure 2 bar
Water circulation pump
Capacity back pressure 25 L/min
Max’ pressure 0.5 bar
Temperature controller UT-550
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Item Specification . _ _ . .
55 15C2 JAsHA fAsHEA 40C7HA 5T
Number of cylinder 6 Ao 7 WA HA AH st
Type of engine \:flztgrrcﬁgﬁézg FYS =2dsNA 7B HFY] HEES +
o 7 0.5%°1R L, 7] #F-8Fe] MEFEES +£1.5% ©l3} ©]
A — Ack. 221 3749 AElE F oAE nAHER
Type of fuel injection Direct injection S-S WalA WA A s s
Borex stroke (mm) 102 x 110
Piston displacement (cc) 3,393 Table 3 Properties of test fuels
Max. output 60kw/1,200 rpm
Compression ratio 175 : 1 Item T.est fuels
— — - Diesel fuel
Fuel injection timing BTDC 22°CA Flash point (C) 75°C
Firing order 1-5-3-6-2-4 Specific gravity (15/4C) 0.8342
Kinematic viscosity 267
(cSt@407C)
Be Sulfur (%) 0.04
- Water (%) 0
g Calorific value (MJ/kg) 42.8
2 Carbon (Wt.%) 85.83
é i Hydrogen (Wt.%) 13.82
a Nitrogen (Wt.%) 0.16
T ‘?, Fuel flow Oxygen (Wt.%) 0
S~ El Mmeter Cetane number 51.4
Analyzer
- F.OTemp’
- 3 Controller
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Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Brake specific fuel consumption on various
fuel temperature at 1.800 rpm
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Fig. 4 Cylinder pressure on various fuel temperature
at 1,800 rpm and load

SIRESAHT|A IS K| H21E He=, 2017d 12€ 113



70
Temp"15°C
g0 | = T Temp'20°C
T Temp'25°C
= T Temp'30°C
= 50 | | — Temp'35°C
5 T77 Temp'40°C
2
S 40
7]
@
&
e 30 |
20 |
10
-40 -30 20 -10 0 10 20 30

Crank angle(deg)
Load 100%

Fig. 5 Comparition of cylinder pressure on various

fuel temperature at 1,800 rpm

3.3 HASE(Rate of pressure rise)
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3.4 Yt Z(Rate of heat release)
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temperature at 1,800 rpm
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