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The effect of exit opening rate on exhaust gas pressure, temperature, and engine

performance
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Abstract: Multiple devices have been installed to reduce exhaust emissions and to increase thermal efficiency.
Those devices reduce the exhaust pipe opening area and increase the exhaust gas pressure. The pressure in-
crease disturbs a gas flow and has a bad effect on the engine performance. However there is some study that
NOx can be reduced with exhaust gas pressure increase. In this study an engine performance is tested with
various opening ratios. The result shows that the fuel consumption rate is reduced in case of little amount of
the pressure increase, and NOx is reduced with the pressure increase, while the concentration of the toxic ex-
haust gases are increased in the case of high back-pressure.
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Figure 1: Experimental setup

Figure 2: Photo of opening adjust plates
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Figure 3: Back pressure with opening percent
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Table 1: Specifications of test engine

Turbo Diesel
Type .
Engine(D4AK-C)
No. of cyl. & Arrangement 4-IN line

Combustion chamber type Direct Injection

Total piston displacement 3,298cc
Compression ratio 16:1
NO-load minimum speed 700~750 RPM
25.5/1800
Peak torque (KSR 1004)
(kg m/RPM)
Table 2: Exhaust system
Maximum allowable back pressure 50 mmHg
Exhaust pipe size 93 mm
Max. Exhaust gas temp. .
425C
at turbocharger outlet
15.5 m3/min
Exh. gas flow rate
at rate output

Table 3: Test conditions

Exhaust pipe

Engine | Engine

Damper opening
speed load | position| Opening | Opening
area percent
Dx 2026mm?|  100%
700rpm idle

D1 680mm2 10%
1300rpm|  50%
D2 408mm? 6%
1900rpm| 100%

D3 272mm? 4%
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Figure 7: Exhaust gas temperature with engine
speed variation
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Figure 13: Exhaust gas concentrations with engine speed variation
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