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Abstract: To compare the ignition performance of electric spark and laser induced spark ignition, experi-

ments are carried out by using a modulated electric spark plug and a laser. The evolution of initial flame-

kernel, ignition limits and flame propagation speed of these two different ignition modes are compared

and analyzed under the same flow condition. The results show different shapes of the two initial flame

kernels. The initial flame kernel of spark ignition is arc-shaped while laser ignition is petal shaped. La-

ser ignition has wider lean ignition limit than spark ignition within the same ignition energy. Flame

propagation of laser ignition behind ignition position is faster than that of spark ignition under the same

flow condition. Meanwhile, the differences of flame propagation speed between these two ignition pat-

terns are much larger around stoichiometric ratio and at the flow velocity of 2. 14 m/s.
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Tab.1 Actual spark energy
A A FR i B R 7 4 T 4 SN L e R /T
CZz, 0.092
Cz, 0.119
CZ; 0.084
Cz, 0.094
CZ; 0. 141
CZs 0. 141
CZ,+CZs 0.235
CZ; +CZs 0.282
CZ, +CZ; +CZ; 0.374
CZ;+ CZ,+CZ; +CZ; 0. 460
CZ,+ CZ,+ CZ,+CZ; +CZ; 0.579
CZ + CZ,+ CZ;+ CZ,+CZ; +CZ; 0. 660
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Tab.2 Pulsed laser energy parameters

HE/V WothEm /] SE¥REE /]
660 0.094 0.095 0.093 0.093 0.093 0.093 6
680 0.117 0.118 0.117 0.117 0.116 0.117 0
720 0.153 0.154 0.154 0.152 0.152 0.153 0
760 0.184 0.183 0.186 0.183 0.185 0.184 2
800 0.217 0.217 0.218 0.218 0.219 0.217 8
840 0.244 0.243 0.246 0.246 0.245 0.244 8
880 0.276 0.278 0.274 0.275 0.274 0.275 4
920 0.300 0.301 0.301 0.298 0.300 0.300 0
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Fig. 3 Fitting curve of voltage and average laser energy
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Fig. 4 Initial flame-kernel development process under different ignition modes
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Fig. 5 Initial flame-kernel development process of laser ignition under different flow rates
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Fig. 6 Equivalence ratio change area in test conditions
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Fig. 8 Comparison of flame propagation speed under different equivalence ratios
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