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the Configuration Characteristics of

Premixed Turbulent Propagating Flames of Hydrogen Mixtures

Jun-Hyo Kim* - M. Nakaharax - H. Kido*

Abstract : The purpose of this study

is to clarify the influence of inert gas on the

configuration characteristics of premixed turbulent propagating flames of hydrogen
mixtures. Inert gas is changed to Ny, Ar, CO2 and He keeping the laminar burning
velocity of mixtures nearly the same value. A laser tomography technique was used to
obtain the flame shape, and quantitative analyses were performed. The result shows

that in the wrinkled laminar flame
slightly dependent on the equivalence

region, the surface area of turbulent flame is
ratio and the kind of inert gas. It is also shown

the region of convex part of flame toward the unburned gas is greater than that of
toward the burned gas regardless of the kind of inert gas.

Key words : Turbulent propagating flame(d4#A5sl%). Hydrogen mixtures(54 EF71),
Flame configuration characteristics(ZBg384 E4), Inert gas(EZA 712),

Laser tomography(®=AF3
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Fig. 2 Schematic diagram of the laser
tomography system

Aol AEe B9 £A4S Table 19 W
Ebdin} Ul G4/ AAh T Briste Bg
A VtAEE A Ny, o2 Ar, olitddx
CO: % ¥F He: AH&atitt 4 Ve &7
AL2EE S8 A9 25em/sZE @53 FFH] ¢
E HEAI AFEFUielt BN vE FH
E, polno=ao/S. e FFNE)E 73}
B AEA FA, Le(Le=ao/ Dy, Di= HEA
o) AT Lewis £E veEhitk 3:,

S 25cm/sE

wE A%, 0=05% xHss

(633)



3 AFEL -

Table 1 Properties of mixtures

Wrbslal ohalek - A1 &) 857

Mixture ; Fuel & Molar Fractllorr:ert Sio , - T Lew
Inert Gas!| Fuel 0O Gas cm/s {mm%/s| mm |mm®/s
HO05-25N | 0.5 Ha/N2 1.00 | 1.00 6.63 24.74 | 17.22 | 0.119 | 29.50 | 0.408
HO07-25N | 0.7 Ha/N2 1.00 | 0.71 6.25 24.88 | 17.38 | 0.122 | 30.24 { 0.419
H09-25N | 0.9 Ha/N2 1.00 | 0.56 5.77 25.01 | 17.57 | 0.124 | 31.10 | 0.431
HO05-25A | 0.5 Ho/Ar 1.00 { 1.00 9.00 2491 | 15.33 { 0.118 | 29.45 | 0.393
HO7-25A | 0.7 Ho/Ar 1.00 | 0.71 8.48 25.00 | 15.40 | 0.121 | 30.19 | 0.403
HO09-25A | 0.9 Hy/Ar 1.00 | 0.56 8.28 24.89 | 15.43 | 0.123 | 30.58 | 0.408
H05-25C | 0.5 | Hy/COq 1.00 | 1.00 4.30 24.84 | 10.99 | 0.085 | 21.13 | 0.337
HO7-25C | 0.7 | H»/CO2 1.00 | 0.71 3.95 24.25 | 11.01 | 0.090 | 21.89 | 0.352
H09-25C | 0.9 | Hx/COq 1.00 | 0.56 3.48 25.09 | 11.21 | 0.092 | 23.18 {0.374
HO02-25H | 0.2 | Hy/He 1.00 | 2.50 7.75 2475 | 51.85 | 0.453 |113.32]0.942
HO05-25H | 0.5 Hy/He 1.00 | 1.00 10.50 | 25.20 | 82.42 | 0.620 |152.32)1.112
He &7} £371 Axg 4 gidch T #AE ved Rt Fig. 3(a)EFH, §
A4E7) W GRS 58S LDVE o]&3}d AZ7F & EF71d,E TS A s
FAGANANN FHS AFLE 3] 40mx40 GEAEI ARE AL S 5 Aok olRe A
mm, 10mm ¥z Al 25 sl ZFA3H9c), =t ARFE O P ) F7dEe] AR
@, Table 114, £V A5 £84 7 g & Aoz Aztgoh §9 AEAHAE 15
29 FRof wel O s A4 & e & F o= o 7 g7 tie dRALEY 727 C
Urk weEkAl FHEVE M 8 2ES P A g 7 F AUrt Fig. 3(b)v dHFAE 717
o[ HAE ol&ste UFEAA YIXE FHE Ce] H3E FHE dste ekl Zleltt Fig.
9} g8g AZFsFrt Fig. 3(a)e 7N (v = 3(byellAel 71&7] Ce 7+ EF71d FY3 9
15.313), ¥71+8E(GAS19 v =80.005, GAS2 S 7be A4S URRE Z7HgE AzgdEn 1
ol »=30.007), c|steri(r =8.132) & 4% oM, FHAE S7He Cx s 8E7E s ¥
Fo 870l el A& W siAeot R L Z§r Afells & ApolE Heolx gAw

w R 1%
=) =3 =)
—
~
N\ N
[a
(o JNNY
~
N S
N
N
[}

g
=3
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~

—O— :GASO(AIr:100%)
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Fig. 3 Turbulence intensity and variation of gradient coefficient
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