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Combustion Control through the DME Injection Timing in the
Hydrogen-DME Partially Premixed Compression Ignition Engine

Jeeyeon Jeon and Choongsik Bae

ABSTRACT

Hydrogen-dimethy ether(DME) partially premixed compression ignition(PCCI) engine combustion was investi-
gated in a single cylinder compression ignition engine. Hydrogen and DME were used as low carbon alter-
native fuels to reduce green house gases and pollutant. Hydrogen was injected at the intake manifold with
an injection pressure of 0.5 MPa at fixed injection timing, -210 °CA aTDC. DME was injected directly into
the cylinder through the common-rail injection system at injection pressure of 30 MPa. DME inejction timing
was varied to find the optimum PCCI combustion to reduce CO, HC and NOx emissions. When DME was
injected early, CO and HC emissions were high while NOx emission was low. As the DME injection was
retarded, the CO and HC emissions were decreased due to high combustion efficiency. NOx emissions were
increased due to the high in-cylinder temperature. When DME were injected at -30 °CA aTDC, reduction of
HC, CO and NOx emissions was possible with high value of IMEP.

Key Words : Hydrogen, Dimethyl ether(DME), CO, reduction, Partially premixed charge compression igni-

tion(PCCI)
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vy : Specific heat ratio @,, : Fuel chemical energy release
P : Cylinder pressure @,, : heat transfer energy
V : Cylinder volume
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Table 1. Engine specifications

Specifications Resources

Single-cylinder direct injection
compression ignition engine

4(2 intake and 2 exhaust)

Research engine type

Valves per cylinder

83 mm x 92 mm
145 mm

Bore x Stroke

Connecting rod length

Displacement per cylinder| 498 cm’

Open at 23 bTDC
Close at 65 aBDC

Open at 75 bBDC
Close at 45 aTDC

Intake valve timing

Exhaust valve timing

chamber

Injection control
------- system

-------- Pressure sensor [=-=-

Surge
Tank
DME
N2
Fuel storage T
Intake air

\4

l Smokemeter I
o Data acquisition
: . system
: o :
Lo,
L]

e o ‘ o . High speed
.. \ )|:| I: Camera

.
—— ] lGasanaIyzer
. . .
.
.

. | Band Pass
Single cylinder Filter

diesel engine

Fig. 1 Experimental setup of single cylinder direct injection diesel engine.
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Table 2. Operating conditions

Fuel H, + DME(with additive 500 ppm)
Intake temperature | 303+1 K
Coolant temperature || 353 +2 K
Engine speed 1200 rpm
Fuel injection quan-| Ho 2.16 mg(256 J)
tity DME 5 mg(144 J)
. . H2 0.8 MPa
Injection pressure
DME 30 MPa
o H, -210 °CA aTDC
Injection timing
DME -80~-5 °CA aTDC
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Fig. 2. Heat release rate and DME injection signal when
DME is injected early, DME 5 mg, hydrogen 2.16
mg, DME injection timing at -80~-40 °CA aTDC.
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Fig. 3. Heat release rate and DME injection signal when
DME is injected early, DME 5 mg, hydrogen 2.16
mg, DME injection timing at -40~-20 °CA aTDC.
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Fig. 4. Heat release rate and DME injection signal when
DME is injected early, DME 5 mg, hydrogen 2.16
mg, DME injection timing at -20~-5 °CA aTDC.
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