ME-NETT 25 AEC30

Engineering Network of Thailand

ﬂ’]iﬂi:’gu%“ﬁﬁﬂ’]ﬂﬂ%a“ﬂ’]Eﬁﬁ]ﬂﬁ&lLﬂdia\‘mml.ﬁ\iﬂi:mﬂvlﬂEJ A399 25
19-21 @aNAN 2554 Sanianazdl

[
) 1 [ 1 o [}

Naﬂizﬂnﬂmqmﬂga\luﬁﬁaaLﬂ%ma@manwmzm‘m'}m%wmLﬂ%aw%ﬁﬁmaixun
LB DLNRITIN
Effects of Coolant Temperature on Diesel Dual Fuel Engine Operating

Characteristics
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Abstract

Coolant temperature is one of the factors that affect the combustion of diesel dual fuel engine.
This research studied the effect of coolant temperature on diesel dual fuel engine operating
characteristics for natural gas 70% by energy of total fuel. All experiments were performed in a 2494-cc

four-cylinder turbocharger diesel engine under steady-state condition at 1900 rpm. Under this engine
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condition, diesel fuel supply was controlled at 2.84 mg/cycle and natural gas fuel was at 8.5 mg/cycle.
The corresponding lambda was 1.6. The diesel injection timing was varied from 30° to 50° BTDC and
the coolant temperature was varied from 45°C to 95°C. For all experiments, the inlet air temperature
was controlled at 30°C.

Results showed that reducing the coolant temperature from 95°C to 45°C deteriorated the
combustion stability and caused the engine-out HC and CO emissions to increase significantly. This
resulted in a decrease in the combustion efficiency from 93% to 72% (at diesel SOI of 35° BTDC). For
all DDF conditions tested in the current study, the engine-out NOx and smoke emissions were very low.

Results from this study will provide useful information for developments and calibrations of DDF engine

operations.

Keywords: coolant temperature, diesel dual fuel engine, diesel engine, natural gas, emission
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Diesel (B2)Jr Natural gas

LHV (MJ/kg) 42.8 34.14
MW (kg/kmole) 170° 22.20
(A/F)s 145 11.71

H/C 1.848 3.243
o/IC 0.002 0.256
N/C - 0.0353
Specific gravity 0.83 0.77

Engine model

Toyota 2KD-FTV

Number of cylinders

4

Number of valves

16

Manifold Cross-flow with
turbocharger
Fuel system Common-rail direct
injection
Engine displacement 2,494 cc

Bore x Stroke

92 mm x 93.8 mm

Connecting rod

158.5 mm

Compression ratio

18.5:1
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Engine Speed 1900 rpm, NG =8 5 mg/cycle, Diesel = 2.8 mg/cycle
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Engine Speed 1900 rpm, NG =8.5 mg/cycle, Diesel = 2.8 mg/cycle
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Engine Speed 1900 rpm, NG =8 5 mg/cycle, Diesel =28 mg/cycle
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