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Combustion Characteristics of Micro-lobed Burner
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Abstract: A 3D simulation method was used to simulate the flow and combustion of micro-lobed
burner and splitter burner, and the influence law of equivalence ratio between methane and oxygen
on combustion characteristics was studied. The results showed that the streamwise vortices and
augmentation in the mixing area between methane and oxygen could improve the mixing between
fuel and oxidant, which can thus strengthen combustion to increase the combustion efficiency and
temperature. Besides, although the combustion efficiency and temperature of micro-lobed burner
are higher than that of the splitter burner, the combustion temperature and efficiency differences
between these two burners at the same position go down as equivalence ratio decreases.
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Fig. 1 Schematic diagram of combustion system
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Fig. 2 Combustion device model
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Table 1 Boundary conditions
TH 4y Re /K p*/MPa
1 CH, 80. 4 300 0.24
0, 1256. 1 300 0.45
2 CH, 80.4 300 0.24
0O, 1394.8 300 0.45

1.5 BEAESKHRE
Pl J R B RS, R 7 I00CR I B 5, Bl
T R i 3R T 3 XUk X, HG At 35 R



538 ARRXFFR(BAFFIR)

% 38 A

QUICK #&=X,. 35 F1E J1 AR5 % /T SIMPLE &
o SR R 10°°

2 SR NE TR YR

R T SR UETE AR e s B TR AR BE I fE
RA AT B 7 B TR BE | XM e A R 25 I
B BIRE AR AR AT 1 S 55 A BB 5 L.

2.1 L&

TR S AT B AR e a5 3 Ik R g
Bl 4 Jros , R PR A T I A0SR e A
i R A (R I R R 0 o R AR
SO TR SR A 1 Sl T I KR
B ARSCIERR S = A B T 5 NI, A
SHIEX/D = +0.1, 0.2 10 &b, Hiip X hoK
S5 IR, D B O AR AR B B
A F e A SGE 1 SR SR TI

KR ADAMSHE B

i% R VR B 2%

B4 ZWRS
Fig. 4 Experiment system

2.2 XBTR

SEG TR A = 800 mL/min, F ¢ i
12 60 mL/min, % A 11 JE /7 0. 45 MPa, /b A
1% /7 0. 24 MPa.
2.3 TWHERRMERBKEIE

WRIpeE AR, AL, K T BE T A8 1] 43
AR S 5 B R AT L & 5 BrR. AT A
THEAE S L A r A8 b3 —30, HAZEA K. )
WM e N 5t 305 P8 5 AR U 8 ) e KA R 58 2
H13% AR ZE R 6. 4% ; OB R AL
o ) 2 I R T R Y R KA R R 22 12%
SRR R 22 0 6. 7% . AR SCHT R F A5
DA BRI AT T AIERA . BB S A
WRBEZE Y T rh O T AR e 2 1 0 it
O RSB RS = 91. 8 K, 1 ELIR 3B
B AR BE 2% 1 88. 75 K. MSLER WS, Sl eIk
ek AW SE | SR BRIR ; RO R R R e ds I

B , KA A NP I . 3 15 B ol e e
BRBEAR I K AR BSR4 K TR [
BRBeRs. LAl A AERUNUET BRI &
P RA ARG SRR eI e

13
°l /_A/X\A
¥t M v .
P M
— [ ]
S0 § *
—o— M _CFD
9L e o WO LM
—— T IE_CFD
v R STl
82 -0.1 0 0.1 0.2
XID

B 5 MR OSEEENSH

Fig. 5 Temperature distribution at burner exit
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Fig. 6 Streamwise vorticity near the exit of micro burner under case 1
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Fig. 7 Streamwise vorticity near the exit of micro burner under case 2
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Fig. 8 Temperature distribution of micro-lobed burner and splitter burner along radial direction under different cases

(a)—2/D=0.6; (b)—Z/D=1; (¢)—Z/D=1.5.
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Fig. 9 Temperature distribution along radial direction under different equivalence
(a)—Z/D=0.6; (b)—2Z/D=1; (¢)—2Z/D=1.5.
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