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Abstract

Using liquefied natural gas as a fuel, water, natural
gas and liquefied natural gas-cooled firing tests were
conducted. With the viewpoint of characteristic
velocity, and specific impulse, the effect of OF

mixture ratio and fu el inlet temperature into a

combustion chamber were analyzed. OF mixture ratio
and fuel inlet temperature into a combustion chamber
have great influence on the performance.
Characteristic velocity and theoretical specific
impulse attain the maximum value at 0.72~0.75 and
0.75 of OF mixture ratio, respectively. Engine
performance has a tendency to increase, proportional
to fuel inlet temperature into a combustion chamber
affected by the regenerative cooling.
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Fig.1. Experimental engine
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o shota] e Bl Az 47 | 429
Tl el H o N a4l ¢4 02 [N SER] FHIMPa) | [cal/g]
W1 11.15214.289]0.003}0.012} 89.4 | 5.30 |3.1]0.70{ 0.77 | 0.15 j0.59] 242.6 3.66 -18,590
B W2 |1.142(4.278|0.001|0.005] 89.3 ; 7.18 |2.31{0.46| 0.44 | 0.07 |0.23| 250 7.61 -18,769
¥ W3 1.123]4.226{0.001]0.019| 89.5 | 6.48 |2.15/0.43| 0.41 | 0.07 |0.94| 265.8 7.11 -18,540
Z w4 [1.113]4.218(0.002{0.006] 91.3 | 5.67 [1.91]0.38] 0.36 | 0.09 [0.31] 267.4 3.53 -18,332
¥5 [1.096(4.181}10.003]0.009] 92.2 | 5.05 1.61)0.33} 0.31 ] 0.13 |0.43} 269.5 7.74 -18,528
N1 |1.073(4.143|0.000{0.002| 95.3 | 2.40 {1.45|0.33| 0.36 | 0.02 |0.10| 315.8 4.93 -17,909
fg N2 {1.071(4.105|0.002{0.000| 95.4 | 2.39 {1.43{0.32] 0.35 | 0.02 {0.10] 315.8 5.24 -18,120
\,g L1 11.466(4.926|0.001|0.005| 72.9 | 11.5 |10.6|2.09| 2.69 | 0.05 {0.27| 162.6 4.88 -20.668
z+{ L2 [0.984]3.899{0.001|0.068| 95.3 | 0.82 |0.41{0.04| 0.03 | 0.05 |3.4| 186 4.82 -20,196
L3 11.011|4.017|0.000]0.004| 99.0 | 0.46 }0.17{0.06| 0.1 { 0.02 {0.21| 195.2 4.88 -19,479
Table 4. Chemical constituents and thermodynamic properties of liquefied natural gas
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Table 3. Firing tests' condition

=7 % [ke/s] £33
AA| A8 | O/F |2y | ¢
W1 | 117 | 48 | 2.46 | 3.90 | 0.63
2| W2 | 245 | 96 | 2565 | 3.86 | 0.66
2 W3 [ 239 | 7.7 | 309 | 391 | 0.79
2 wa | 123 | 36 | 338 | 3.80 | 0.87
W5 | 275 | 81 | 3.42 | 3.93 | 0.87
N1 | 152 | 7.6 | 20 | 392 | 051
ig NZ | 166 | 66 | 251 | 3.80 | 0.66
g L1 | 157 | 124 | 127 | 3.85 | 033
a4 L2 | 180 | 62 | 292 | 395 | 074
L3 | 174 | 56 | 311 | 3.99 | 0.78
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Fig. 2. Characteristic Velocity
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Fig. 3. Specific impulse
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Fig. 4. Regenerative cooling effect
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