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Abstract :
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The effects of the air-fuel injection velocity ratio on the emission characteristics of the rapidly mixed tubular

flame have been experimentally investigated. The NOx and CO emissions were examined for three tubular flame burners

of which injection velocity ratios were ast = 1.0, 0.5 and 0.25. Results showed that the NOx and CO emissions of the
rapidly mixed tubular flame could be drastically reduced for fuel lean conditions of the ast = 0.25 burner due to the rich-
lean combustion. As the injection velocity ratio was enough less than unity, a super-rich mixture could be formed around the

injection part even under the fuel lean condition, and thus, the NOx formation was suppressed in the upstream region. A large
amount of CO could be formed in the region, however, the CO was reduced by reacting with the excess O, which was not

consumed in the upstream region.

Key Words : Rapidly mixed tubular flame, Injection velocity ratio, Gas analysis, Rich-lean combustion

1. 5

Mg DB TR T%lﬁ{%ﬁ?%%ﬁjbﬁkﬁék ]
IR EIETICEIRD KR I 1 5, 2 OEIRKZREIL
T 53 A D 3 A 2 BUT?“E’J'CA% % b, o L
BRIFMNCOLETH B E o B2 RS, TRIA W
HHIPAIC R VT, FRRALESS £ CRERBERTRETH 5

EDBHEITIN TV B[1-5].
WA, T o OFREZFEMICH T 2 R CHEAERKR

N—F DA SN T B[5-8]. 2D D—>L LT
FREI N T2 DDAEEE LA 2 5 4 OER T A Y »
PR L CREERBR S 2 TABRARIE IR KR
BEIO1TH D, ZOMRBEE T, WKDBEHEIHE DR
57, TIRAEE L AR THEHBREOBRBED AL INEY &
N3k, NOx HEHEER 15 % LK TE 5 2 LIS
PITENTVB[10].

LU, FEHRRNCIZRBER (S S 002 i e HEA A
Bz w7z 4 2 EHHRTH 5. Bl ZIETK 21 4F 3 A
MifT & N7 HEHBEREE R DK NOx + K CO, /NEITABER

* Corresponding author. E-mail: cri@hiroshima-u.ac.jp

(52)

MARTEM T, XA FHOEA, FEEBIYOPEH
TEREDYRARIREET I 60 ppm (0 % D) L I NTWw3, 20
X9 Y A MG 2 72§ - o121, AMERA TR K
%@@6&%%Mﬁ%%ﬂ%%%#b%

ZDXIREREDPS, WA IFAEEBESEEIRKEDIES
ﬁ%;ﬁi@&%%%m:ﬁa&<%%ﬁ%nof:[n]. Z D

R, ER BB TR UE 22 b3 iug, B
JIARH U AT ICiRfE o Mg & O A, H 2 o Iidsi
iz 7 b LERAREIERAETH L Z L2 oL
7o, ZOFREERFAAL, N—iliTm BRI S Rl
AT TR BABE[12-17]% FEBLC E U, HEH NOx, CO REE
X5 IKIHTE BT DH 5.

Z TARZE T, RURIRATVEIR KR D PEREIC KX
EgRH LU DS E 2 B S 202§ 2~ K, WU L ftad

beisBize 2 3 MEOEIRKE AN —F 2R L, B 2
JZ 77 AL D FER e WISE 2 AT o 72

KREBES JUERRTE

X112, SR AN—FORIEERYT, N—FIZH%
30 mm, £ 110 mm OAHFEFIZRH LAY v % 4 D,



TR, ZORRATIEIRK I DIRBEA A PEHRFE IS SS9 W Liftd o

30 Axially center
W Fuel slit cross-section
a4y 1"
Air slit ‘r
X
S Fuel slit
=’4 Air Sllt

Fuel slit | <!

(A) Cross sectional view (B) Oblique view

Fig.1 Tubular flame burner.
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Table I Geometries and parameters of burners.
Injection Swil
Ar slit Fuel slit velocity ratio
number
/8 L, W, Ly at @ =1.0
Burner - E
(mm)  (mm)  (mm) _(mm) Ast S
A 2 70 0.2 70 1.0 5.0
B 4 70 0.2 70 0.5 2.5
C 4 70 0.2 35 0.25 2.5
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Fig.2 Schematic of the combustor.
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Fig.4 Radial distributions of the local equivalence ratio at the axially
center position of the burner A (ast = 1.0) for @1otal = 0.8 and
0,=200 L/min.
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Fig.5 Variations of the local equivalence ratio with the total equivalence
ratio (Q, =200 L/min).
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Fig.7 Two dimensional distributions of the gas temperature (A),
NOx (B), CO (C), Oz (D), and Hz (E) concentrations for ast = 0.5
(Pota1 = 0.8, Q, = 200 L/min).
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Fig.8 Two dimensional distributions of the gas temperature (A),
NOx (B), CO (C), Oz (D), and Hz (E) concentrations ot = 0.25
(PTotal = 0.8, Q, = 200 L/min).
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NOx & NI, ZofhEss, RRTHESI N5 RH
R & 2 ZRIRBEDMTH I, Z DIREEN A1 X > T NOx
BHERMINTVE I LITERT S EEZONS,

—J7, CO M (X 7(C)) 1 Z= 110 mm DI D BREEH
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CAAETIRAREBHRBEINTED (K 8E), TDI 0D

-
-

(58)

HABME & 555751795 (2015 4E)
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1.0) (XL, BRBEA AR DRE A AT 21T\, DU
DHIRZ Gz,

L KB X D, SUERA TR K TR Ui

ARG, RO LIEATETo KR
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il

2. WH UEAHE O A REA R D RS BT 0 F55, W
H ULV NS WIZ E, T72b b, BB BRI
HARTEBcRE SN 2138, WH LTI X b i
TIRARDIER I NS 2 LB L 72,

3. HEH NOx, CO IREEHIE OFEH, NOx &, ax=025 DA

BURATENMR KR T, FIROMBEIC AR TR cRR
40 %G BRSNS Z EDBHS D E o Tz,

4. aq = 0.25 DB, NOx IREIZ /N —F EFRlH & K fE
THER L, PEHEBETIZ 12 ppm & RS EH S N3 2
EPHERR S Nz, 4, CO IREEIE EFAIC 5000 ppm
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BiECIZIZIEC 0 LB 2 NI L 7. IRERAKED
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