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Abstract - Heavy duty diesel engine has relatively small portion of whole vehicles due to long drive
distance and large engine displacement, but largely influences atmosphere environment. City buses changed to
CNG (Compressed Natural Gas) bus with Korea-Japan Worldcup. Heavy duty truck and intercity bus,
however, were impossible to use CNG because those kinds of vehicles had long drive distance and CNG station
was installed mainly at the around of the bus garage of city. Insulation container storing the natural gas as a
liquid makes heavy duty truck and intercity bus possible to use the natural gas. Drive using diesel is possible
where is hard to recharge the gas. With LNG (Liquefied Natural Gas), the dependence on oil is largely
decreased, PM (Particulate Matter) and NOx which is chronic disadvantage of diesel is remarkably reduced
and finally CO,, the representative green house gas, is reduced over 10%.
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Fig. 1. Test set-up diagram.
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Table 1. Engine specification

Hd=4 380 ps 410 ps 440 ps
(ps/rpm) /1900rpm | /1900rpm | /1800rpm
7l TCi, DI
Ll S EURO-2
g5 =t 7kl B2

Table 2. D-13 Mode

SHRE | AFVISAFLRPM) | FEE%) | HEAF
1 Idling - 0.25/3
2 10 0.08
3 25 0.08
4 Intermediate 3] 4= 50 0.08
5 75 0.08
6 100 0.25
7 Idling - 0.25/3
8 100 0.10
9 75 0.02
10 HAoEgA AT 50 0.02
11 25 0.02
12 10 0.02
13 Idling - 0.25/3
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Fig. 2. Full load test results.
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Fig. 3. Part load test result of 410PS diesel base.
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Fig. 4. Part load test result of 410PS dual fuel
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Table 3. Diesel replacement ratio (g/kWh)

A
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3.4. D-13 Mode Test Result
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Table 4. Result of D-13 Mode Test g/kWh, ( ):Reduction rate

= g 380PS 410PS 440PS
Emission DieselBase Mix DieselBase Mix DieselBase Mix
NMHC 0.0105 0.662 (6202.9%) 0.0115 0.880 (7554.8%) 0.0113 0.673 (4952%)
CcO 3.307 1.071 (-67.6%) 2.882 1.303 (-54.8%) 2.635 0.345 (-86.9%)
CO, 687.5 606.7 (-11.7%) 679.4 608.6 (10.4%) 611.552 542.665 (-11.3%)
NOx 5.815 3.984 (-31.5%) 7.309 5.803 (-20.6%) 6.314 3.768 (-40.3%)
PM 0.227 0.042 (-81.6%) 0.162 0.052 (-68%) 0.131 0.069 (-52.7%)
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