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Mechanism of Flame Stability in a Rotating Flow
(Combustion Characteristics of Tubular Flames in a Hydrogen/Air Mixture)

Kazuhiro YAMAMOTO, Hiroshi ASAI
Satoru ISHIZUKA and Yoshiaki ONUMA

The effects of rotation on the stability and structure of tubular flames have been investigated for
a lean hydrogen/air mixture, and mechanism of flame stability in a rotating flow has been discussed.
Results show that with increasing intensity of rotation, (1) the flame diameter increases, while
thickness of the luminous zone decreases, (2 ) the fuel concentration at the extinction decreanes, i.
e., the stable region expands, ( 3) the radial temperature distribution becomes an M-shaped profiles,
and (4) flame temperature 7y increases near extinction. These results are almost the same as those
obtained for a methane/air mixture. The mechanism for these phenomena is supposed to be
explained with the coupled effects of pressure diffusion and stretch effect. The present experimental
results provide very useful information for discussing the flame stability and the transport phenom-

ena in a vortex flow.
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=nd*/4=2.84 cm®
S=WL=333cm*> (WEAK)
- S=WL=222cm” (MODERATE)
S=WL=111cm®* (STRONG)

BRAMCERTAREOFEICHWLAY v FES
L pfEix, TRERASEERZORE LTI K
DEIEEEL, dmm & Lz, ZhickD, 2n%
NON—F BT 2EFAREE Ve L ERARRE
Ve OBIRIE, BEEOFHOWIHICUTO X312k 5,

=(2A/S) Ve=170V, (WEAK)

=(2A/S) V=255V, (MODERATE)

t:@A5)w=5nvz (STRONG)
BB, WIROEROWRE UL, ARAZEIOEES
ERBEERE AV BB RO T 238K A
WEBN—FDBREEBEEHES DT TS, &6
3, HFHEAR AV ROERRIFTETH 208, —
BRRE - BERNERB 5700, KERIZBVWTY
BREWRHE LT,

M1 BSERWEEERbRTH, N—FORF
FEx z 8, Ay MOSERAAC v, Zhieh
FREZTI O 2EE LY, KARNN—FREFEHH
FROMBHENOSLE L,

KREFEOHECIEBRERER AV, KRBED
HEWIE, MEREEE SO BT WETHEL
7z Pt/Pt-13%Rh (FAR1E 100 um) D EEX 2 Fv 72,
T2 2L, BEC X 2 BBROFIEIRIT> Thikn,

4. KEEFEBIURR

41 KX AFROFHBESK2EY L8
M Ve, MR E Q(=[M R R ]/ (DR HHE %)
+HESHRED) TRET &, N—FRZEABEEE
Fb, BAMICEENZIZ—EOBRKEDPHE S L
200 EAREREE—EDE FREFEELEH S
2L, KREBEIBRZZBIL, PBTHELT S, *
CTRLZREEE 2522 EOKENBEOR NS
FARZ 10, WHHEERE EBMEHBEZELCICLT, &
NW—FRNIZEREND KRDOEFERE 2T/, K2
B Ve=ldm/s—F L L, 2=60%DESKEWHL
FWEEN—FHNEERI NS KEOIERS X UH
HMEHE%ZRY, 2hiZ k3 &, WEAK, MODER-
ATE, STRONG /N —F DB HiEE & 312D
N, KRERIIRELS LY, $RRBEFOES BEL
BHEIEDDbPL, Zhid, A8V« BROFERS
R[RTCHE SN FEROW LFUTH- 7,
42 KRER KROEEBEEDHERE»S, H
BIZLYKRERBKEL R I BNbhrolzd, %

—312 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

BEKPECBT 2RO EHRE 2679

(a) WEAK

(b) MODERATE

(c) STRONG

20mm

Fig.2 Flame configurations of lean hydrogen/air mixtures, V.=1.4 m/s, 2=6.09% (Left: front view, right : side view)
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Fig.3 Variations of flame diameter with the fuel
concentration (V=14 m/s, z=10 mm)
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Fig.4 Extinction limits of a hydrogen/ air mixture
obtained by three burners of different intensities
of rotation
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Fig.5 Radial temperature distribution in the STRONG
burner (2=5.99%, V.=1.4m/s, 2=10 mm)
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Fig.6 Radial temperature distribution in three

burners of different intensities of rotation
(R2=5.6%, Ve=14m/s, 2=30 mm)
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Fig.7 Axial distributions of flame temperature in
the STRONG burner (Ve=1.4m/s)
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Fig.8 Axial temperature distributions in the three

burners of different intensities of rotation
(Ve=14m/s, 2=5.5%)
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Fig.9 Variations of 7y and 7. with the fuel
concerntration (V.=1.4m/s, z=10 mm)
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