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An Experimental Study on the Analysis of Exhaust Gas Concentration
by Using DMC in Diesel Engine
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ABSTRACT

Recently, Our planet is faced with very serious problems related to the air pollution due to
the exhaust emissions of the diesel engine. So, lots of researchers have studied to reduce the
exhaust emissions of diesel engine that influenced the environment strong. But most researchers
have mainly studied and suggested the solution of reduction on the total exhaust emissions of
diesel engine.

In this study, the quantities of the low and high hydrocarbon among the exhaust emissions
in diesel engine have been investigated by the quantitative analysis of the hydrocarbon C,~Cs
using the gas chromatography. This study carried out by comparing the chromatograms with
diesel fuel and mixed fuel which are blended the diesel and DMC(dimethy! carbonate) that
includes the oxygen of about 53%.

The results of this study show that the hydrocarbon C;~Cs among the exhaust emissions of
the mixed fuel are exhausted lower than those of the diesel fuel at the all load.

F Q871489 : Gas Chromatography(7}2 =ZLZvtE 12 3)), Oxygenated Fuel(F4tAAR),
Exhaust Emissions(d] 7] 8] 2 &), DMC(dimethy] carbonate)
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Table 1 Specification of test engine

[tem Specification
Engine Model HD D4BA
Bore x Stroke 91.1 X 95 (mm)
Displacement 2476 (cm')

Compression Ratio 21

Combustion Chamber Pre-Combustion Chamber
Injection Timing ATDC &4

Coolant Temperature| 80 + 2T




dadzolA DMCE AME3 499 ui7)7l2e] BEBAd A 484 AF

AP Afel FardRe] EFHE WA
A 74AA 7#e] 7 AL TN TR}, 26%
Bl 75% 3l 90% Hak 2 AEske B¢ gt
2 AZEIHRYE F3 vEhd F2rED
#ol vz AARE vlasted @3rid FF¥S
2# A

Table 2 Condition of GC for C; ~ Cs

GC Hewlett Packard 6830GC

Column HP-PLOT/AI;0330m X 0.53mm X
15.0um film thickness

Carrier | He, 3m¢/min constant flow

Oven 80°C for 7.5min, Programmed at
10°C/min to 180C

Injector | Split (15:1), Inlet 250C

Detector | FID, 250°C

Table 3 Condition of GC for Various Gases

GC Hewlett Packard 6830GC

6FT HAYESEP 80/100 Mesh
6FT PORAPAK 80/100 Mesh
6FT MOLECULAR SIEVE 45/60

Column

Carrier | He, 3mé/min constant flow
Oven 807C for 7.5min, Programmed
at 50°C/min to 180C

Injector | Split (5:1), Inlet 190TC

Detector | TCD, 190°C
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Table 4 Properties of Test Fuels

Diesel fuel | O¥¥genated
Fuel
Molecular formula CisHz4 C3HsO3
C: H: O by mass 57:1:0]16:1:8
Stoichiometric air | 1 ;149 | 1: 351
Molecular Weight 226 90
Density(kg/m’) 0.8054 1.0706
Heating value[M]/kg] 43.12 15.780
Flashing point(C) 48 17
Oxygen content(%) 0 53
Cetane Number 51 -
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analysis under varying engine speed
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