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FIGLRE 9-17

Effect of engine spesd on fame-development
angle (0 to 10 percent burned) and overall
burning angle (0 to %0 percent burned). ¢ — 1.0,
intake pressure 0.54 atm, spark 30° BTC.*®

FIGURE 9-25

Laminar burning velocity for several fuels as func-
tion of equivalence ratio, at 1 atm and 300 K.
Lines are least-squares polynomial fits to

-dalﬂ_li.m}

FIGURE 9-30

Variation of burning speed with turbulence
intensity. The ensemble-averaged rms veloaly
fluctuation was measured during motoring
engine operation. The ratio p/p,, (firing pressure/
motoring pressure) corrects for the effect of addi-
tional compression on the turbulence intensity.
Range of engine speeds and spark timings.**
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FIGURE 9-28

Variation of flame geometry and velocily parameters during four individual combustion cycles at
1044 rev/min, ¢ = 098, 1 atm inlet pressure: (a) flame radius r, versus crank angle; (b) lame radivsr,
versus burned gas radius r,; (c) normalized enflamed volume y, burned volume y,, normalized flame
front area a,, and laminar area a; versus flame radius; {d) front expansion speed u, , burning speed
S, and laminar flame speed §, versus flame radius. (From Beretta et al.%)
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FIGURE 14-11
Predicted brake specific fuel con-
sumption as a lunclion of heat
transfer per cvele 1o the com-
bustion chamber walls (as a
percent of the fuel’s heating
280) value) and total burn duration
[A8in Eq. (14.32)]. 1250 rev/min,
ﬂ_—ilﬂ_ 4[.' .__.L E!L'l IElll'J 262 kPa bmep,- fuel/air cquiva-
lence  ratio = 091, maximum

Total barn duration, deg brake torque spark timing.'*

320

’ 4-12 _ . ‘
;:t{ig:]::?c Inf turbulent premixed spark-ignition enginc flame, .illustraung lh: Eh:}r':nial :}3:1;5|k
burning law of Eqs. (14.33) 1o (14.35). The apgruximatcly spherical front ut’_t [ la|::n ;_-m!:s : ;.1’.::
flame (dashed line) diffuses outward al the laminar flame Spﬂ.’:d 8, . Fresh _mu-.l.1.|:t:rl g
front al a characieristic velocily uy due 1o turbulent mﬂ\-'clftlr:'lrl. thcmalnf: cr1n ¢ S

flame structure: 8, is a reaction-sheet thickness, I, is characteristic scale of wrinkles in the shesl. i
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FIGURE 1413

() Caleulated burned gas expansion specd u, for stoichiometric hydrogen-air and propane-air mix-
turcs as a function of burned gas radius r, . (b) Comparison of experimentally measured (points) and
calculated (dashed curve) flame radii r, for thesc mixtures as a function of crank angle. Also shown

(zolid curve) is the burned gas radius ry.""
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FIGURE 14-14

Predicted turbulence intensity « as a function of
crank angle and valve lift in engine operating at
1500 rev/min, 414 kPa imep, with a compression
ratio of 10.27

FIGURE 14-15

Predicted turbulence intensity during combustion
for high and “zero™ swirl levels for central and
cylinder wall spark plug locations. Same engine and
operating conditions as in Fig. 14-14.%%

FIGURE 14-16

Comparisons of predicted and measured mass
fraction burned versus crank angle profiles for same
swirl levels and plug locations as Fig. 14-15.%%
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