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Effects of Hydrogen Ratio on Combustion and Emissions

Characteristics of Hydrogen/Diesel Dual-Fuel Engine

Hyunwook Park”, Choongsik Bae™

ABSTRACT

The effects of hydrogen (H,) ratio on combustion and emission characteristics in a
Ho/diesel dual-fuel engine were investigated. Dual-fuel strategy was applied to improve
the control of combustion phasing. The combustion phasing was retarded with increasing
H, fraction. This can be explained by both reduced diesel concentration and chemical
effect of H,, which reduce the heat release rate during the low temperature reaction

stage. Hydrocarbon and carbon monoxide emissions of the engine

drastically when Hj ratio was increased.

were decreased
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Table 1 Engine specification

Engine type Single-cylinder direct injection
Val.ves ber 4 (2 intake and 2 exhaust)
cylinder

Bore X Stroke | 84 mm X 90 mm
Displacement 498 e’

volume

Compre331on 161

ratio

Intake valve Open at 10 bTDC

timing Close at 28 aBDC
Exhaust valve | Open at 54 bBDC

timing Close at 4 aTDC

ExhaustGas
Analyzer |—
(HC, CO, NOy)
m Smoke Meter l—-
Intake air L
Surge I'I™] surge
Tank Tank

Common-rail |

Shauﬂ

4 Plezo
Data

Acquisition
System

|

B

Fig. 1 Experimental setup of a single cylinder
direct injection diesel engine

Regulator
Regulator

Table 2 Experimental condition

Engine speed 1200 rpm
Coolant 38+ 1 K
temperature
Intake 206 + 1 K
temperature
H2 injection 08 MPa
pressure
Diesel iniecti
iesel injection 60 MPa
pressure
2 imect
fe miection o1 4CA aTDC
timing
Diesel injection| g5 ¢ o oA aTDC
timing
D1ese1. injection 141 mg| 98 mg | 7 mg | 42 mg
quantity
H2 mJectlon Omg | 15 mg| 25 mg | 35 mg
quantity
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Fig. 2 Heat release rate of Hj/diesel dual-fuel
engine with Hx enrichment
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Fig. 3 Low temperature heat release rate of

Ho/diesel dual-fuel engine with H, enrichment
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Fig. 4 CA50 and IMEP of Hy/diesel dual-fuel

engine with Ho enrichment
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Fig. 5 CO and HC emissions of Hy/diesel
dual-fuel engine with H, enrichment
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Fig. 6 NOyx emissions of H/diesel dual-fuel
engine with Hy enrichment
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Fig. 7 Smoke emissions of Hy/diesel dual-fuel
engine with Ho enrichment
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