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Flame Structures and Chemical Compositions

of Reciprocating Engine

Susumu YAMAGISHI

Abstract

The first part of this report describes the results of high speed schlieren motion

pictures which show two types of flame propagation while the combustion of the single

compression test engine processing.

The latter part contains the calculations based on the flame structure for chemical

compositions of burning gas in the cylinder.

This model is made to calulate the variation of 11 equilibrium constituents and nitric

mono-oxide according to Zeldovich kinetic mechanism.

With this simulation, the variation of constituents in the cylinder is followed at

each crank angle and influences of flame structure on those constituents is calculated.
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Fig 5 Schlieren Photo (Ignition at Cylinden Wall)
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Fig 6 Schlieren Photo (Ignition at Center)
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Table 4 Chn:
G H } OH H,
1| 496 10.198 12. 655
2| 0.0 —6.182 —23.867
3] 0.0 8. 605 52. 948
4| 00 —10.388 —61.099
50 0.0 5.273 27.013
6 | 4.968 7. 490 6.156
7| 0.0 —1.581 4.657
8 | 0.0 1.119 —9.672
9 | 0.0 0.813 8.783
10| 0.0 —0.512 —2.704
11 | 5.062x104| 9.288x10°|  2.345%10¢
12 | 3.341x10|  4.844x10|  2.866X10
13 | 5.062x10%|  7.157x10°, —1.972x10°
14 | 3.341x10| 5.340x10|  3.763x10
Nj H,0 N NO
1| 15521 10.820 9.612
2 | —6.769 —47.159 —3.480
3| 0717 137.105 7.113
4 | —2.122  |-170.538 —9.200
5 | 2697 76.312 4.168
6 | 8046 4.968 8.19%
7 | —1.854 0.0 ~7.900
8 | 7.213 0.0 18.609
9 | —4.763 0.0 ~14.991
10 | 1.149 0.0 4211
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12 | 4.914x10| 2.623x10| 5.743x10
13 | —6.017x10*|  1.115x10°|  1.935X10*
14 | 5.512x10| 4.263x10 |  6.192x10
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9 | —5.910 —4. 300 —12.154 At WO :.t——~ ORAERES LT
10 | 1.328 1.178 3.730 exp<—gmt)=—_€a+1
11 | 1.403%10°|  7.420%10¢ —1.204x 10 , 7
12 | 518x10| 4.050x10 | 552110 CHE alTONTRS &
13 | —2.131x10°]  5.792x10*| —2.077x10° P ( v;/_){l_exp(—gl’dt)}
4 | 5516%10| 4.651x10| 5.821x10

Ulehio TEHED NO = VB IZIRRICE

N‘ co co, (Xno)t=(Xno)e_y+at
1! 9.674 16. 948
2 | —4.237 —12.943 ft 4
3| 9.075 31.503 ) v 8 =75k Voyt. O EIRIKORICHED o
4 |—12.083 —40. 905
5 | 5638 18.767
6 | 7.600 4.427
7 | —4.866 19.821
8 | 11.540 —19.318
9 | —8.508 10. 484
10 | 2167 —2.433
11 | —2.604x10¢| —8.566% 10
12 | 5.370x10| 5.822%10 AbO— i
13 | —2.859%10¢| —9.610x10* =
14| 574 x10|  5192x10 57| (—cost) +2(1-y/1-5020) ]
2 UletioTY Y v 2 =51 Voy. (6)
NO 0¥ gigt s Veu. (@) = Vaf <71 [ L 1= cosn)
k
Ny+O>NO-+N ( 1 sngﬂ
2]
0,+N—-=NO+0 BL Vou.(d); v v&E—5Kk
NO+N2N2+O Vr ;o BAYV) vE KR
K1 B ; TEMALE
NO+050,+N
y ;oelr
a=Xno—Xy, 25X ¢ s AR T 4 vy FESX
. VENE R4
ABERRACELSND 4 P IIVIRE

Xog=Xg—a/2
Xne=Xps—a/2
Xo=X
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