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Abstract

Environmental concerns and shortage of petroleum have promoted considerable interest in the
use of alternate fuels in stationary diesel engine. In this study, a heavy—duty, intercooler—
turbocharged 6—cylinder stationary diesel engine was converted into stationary gas engine fueled
with propane or natural gas for the cogeneration plants. One of the most important factors in the
combustion features of a stationary gas engine is the fuel composition and operating parameters in
terms of compression ratio, spark advance, and engine loads.

Experiments with different fuel gas and load conditions were carried out with combustion
pressure analysis and NOx measurement. Combustion analysis based on P— 8 diagrams was also
investigated by means of combustion duration and cycle variation. Compression ratio is 10.0 and
ignition timing is set by using the gasoline setting as a base line and advanced toward BTDC. The
results show that fuel composition and spark advance have dominant effects on combustion and
NOx characteristics at operating conditions.
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Table 1. Specification of Deisel and Gas Engine
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Item Diesel engine (Gas engine
Type of engine | 4-valve Intercooler-Turbocharged
Bore x Stroke 140 % 152 mm
Total .
displacement 14 liter
Compression 14
ratio 10
Connecting rod 0
lengt} 304.5 mm
Intake valve . R
Open/Close 10° BTDC / 40° ABDC
Exhaust valve *BBDC / 44° ATD
Open/Close 29 4 C
Fuel supply Fuel pump Gas fuel mixer
system / nozzle / regulator
Spark Auto Electric
system ignition discharge
Charge air Engine Charge
cooling coolant coolant
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Fig. 1. Schematic diagram of fuel gas mixing
system
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Table 2, Specifications of Fuel Gas

Propane gas | Natural gas
Methane(CHy4) - 89.7 %
Ethan(CoHg) 16% 6%
Propane{C3Hg) 93.4 % 20%
i—Buthane(i—C4H10) 4.5 % 03 %
n—Buthane(n—C4H0} 0.5% -
Standard Gas (CsHg) (CHy)
High Calorific Value 24,230 9,537
(kcal/Nm?*}
Low Calorific Value 22,270 8,574
(keal/Nm?*}
Stoichiometric 9.52 23.8
Air Amount (m"/m?*)
Ignition Temperature(* C) 470 595
PXT
-
LPG Stonage Tank
al [
C—1
Oriffics
Flowmeter
Surgs
Temk
Temporl
Storage
Fﬁﬁ Tank
(a) Propane gas
G

B

{b) Natural gas
Fig. 2. diagram of fuel gas storage tank
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Table 3. Experimental condition

Test 1 Test 2 Test 3
Fuel gas | Propane gas | Natural gas | Natural gas
Igniti
B0 | omTDC | 24'BTDC | 28°BTDC
timing
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7.12, 831 7.12,8.31 7.12
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Fig. 10 The effect of fuel gas composition and spark timing on cycle variation
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