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Abstract: To investigate the impact of the porous media structural characteristics on combustion enhancement, a

new structural parameter, tortuosity, was introduced to characterize the structural properties of porous media on the

basis of two structural parameters, porosity and pore size. Experimental studies were conducted to explore the

combustion stability of low calorific value H,/CO mixture within porous media under varying structural parameter

conditions. The results indicate that porous media can augment the upper limit of stable combustion, broaden the

lean burn margin, and decrease pollutant emissions. In contrast to the non—monotonic influence exhibited by

porosity and pore size on combustion stability, the experimental results reveal that the effect of tortuosity

demonstrates a monotonic trend, a structure with higher tortuosity exhibits a more substantial enhancement in

combustion performance. By optimizing the structural parameters, the flame stability in porous media can be
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significantly improved. Additionally, the three structural parameters exhibit different impacts depending on the

combustion states; in scenarios involving high power density combustion, a structure with high porosity contributes

to the reduction of CO emissions, whereas for ultra—lean combustion, a structure with high tortuosity and low

porosity is recommended.

Key words: porous media combustion; porous morphology; tortuosity; low calorific syngas

il

El

FEAT R 9K A 38 1Y e T A ST R ek e
L (SOFC) Z4erh, FHAR M ™ A & A TR L4 4 H,
F1CO MR IAEL A B 43 A, X Rl RS 153
5B s B T AR RS AR AT MR B B Bl . SEIaX
R AAE R M As o T F fh b 3 5 fg & R B AT
B I Homnfm ek

Z AL BB S — R R AL H R | AT H] 58
IR HE & SRR AR TS R be™ . Ak 52
AR AR Z LA LB N BR e , 38 2o 22 L [ AF X
S DAV S 1 1 SR S 10 ) A A 1 A i [, i
PRARIR AR, DT 4 155 NG TR I 4 Jo T IR AR B
AF 5% 3 ], 350 Fofr [T A A8 B [0 R J8 14 s AL 1 AT T B
TR B R A AR e R AR, ] R A T G ) HE
T g5 2 LA PR B AR A R A LR A B
AR S5 T A 2 I Tolk i T, s
B ZFLA Bk e e nT LASE B 2 i FE R 0.275 A TR
TR AR E SR B T R FHAT & sl ik 1L 2 AT AE
M LUK R 0.2 I SE AR e MR B LAk, Z LR B
e FOORH I 37 1) e 28 A B T W] B 9 2D NOx Al CO 1Y
HE ™ T2 AN RIS s 2540 T 1Y
BRBERRE , C 232 8 T2 09T, T8 WiAH D25 R i
GENOT R R AR

XoF He, b R A R R IRV SR R e R e, 2
LA B A E R M pe U 2, — SN,
Z LA T R e B s AUR 5 Z L IE M I 454 58
DRHEE A, HRrdroe 8 5 i 8 250
TEA, AL 45 URLHE AR | B AL B8 I IR RN 2 4 22 (W)
LR Z AN TR E ML S 2257, 85 A FLBUR
LB S, R 2L RS R .
oh, UKL HE R FLBR R — Ry 25~50% , BIAER FH 5=
TV ol 38 AR , AL R ZE AR X 3 60% , 77 76 FL
BRI BRI o VLIRSS M N )iz, B RE RS S IR
LR R 2R fLAE . £F 2 22 N 5L AT H5 8 1 £L
B SR RN FL AR AR Ak 3 81, 78 S B o FH T i 2 445
S BE Pk . BRAT R 90 38 B T R AL R R

BURN Z AL I T R, HIR D A B R A 22
SRR RE R . WF ST R BH , IR 45 A A L
FRUES LG 58 R 0 A v A RRR 1 PR HAZ BT
SER TR, B = XHE A PEA T 7 F 454 S 5 (FLB
BB 3 —J5 i, B2 R — 2B,
Y 2 RS FEURPEEAUR N E ST . AR
A R LB R AR B A5 F L i T A AR
A BT I U TR 25 R G AR IR B A s 7 4 3R
BH, 3t Bl 800 5 5 1) DU S T AR B T 1 R e i
o

ZALA T4 1 8 LB R AL S S 5R
fiE o Trimis "2 1 2 44 19 3k Tl v 380 2 AL
AR B K IAAEAR FIE , DL B /INLAR S BUKIE IR K
(AEN] 38 5 A KALA R T Z LA RS , Gao
SOV 35T WHORE BLLE 3~13 mm (48040 55 UKL IR (4 14
BeVERE | & B0 URL B4R MR, B Ok s T B A
Samoilenko SE X i 5 & A ML IR HEAT T 5850, ¥15)
v 4% 245 ) A EE L AR BEBIL 23 A 19 90 TR 45 4 HL A TR AR
) CO HERPERE . Hsu 552 R FH 52 96 A 10 5 74 78
0.3~1.5 mm PJFLARIE BB, BR-58 T LA X IR B 1 fig
Y SZ R, IR LA 388 O 25 38 im0 233 TR BB, A
B2 55 MR BE . Masset 2522 FH BT 355008 B R 0T
EE T RN FRFLAR P B KA AL |, TE S R FLAR T 381
TR AR . B U, KB At 5T A AR
g FH R FLAR (B 10 PPI, FLAE D))= i A
DRI B R/ NLAR , 4 50 PPTET,

SEALB RN 7, B W58 5 6 16K P e 38
TE 80% 1 90% Z [8]*, /D38 U T ALBRR XS
BRIE 5 ), Pan 55738 1 ZUE B R BLLE 0.3~0.7
10 FEL DY, FLBRR B Ry, MR B8 T B BT o Tolouei %5
BRI T FLER H 0.5~0.9 B L AL ke, 45
TR Z LA 0T SR P B8 i B T B, (1 4 = R
23 B 2 FLBR R (1) FEAR I U855 o Chen 57152 55 & #
FLB R = 3K 96% LIRS LEFLBR % K 80% 1) A4k
B P B RS D R B ) RO . A
WF5E B AR — B0 R FLIR Al FLER R A Bk b 8
—J7 I, SR ARG I R A L — T S B



www.hgxb.com.cn c 3

[F) 4540 Z 80T AN IR S5 F RRAE 22 ) (TR 45 4 5 0k
He BB L 55— D7 i, WF 58 T i SR B AR R
AR, BB —Z R SER WP A R sk =, Ak
AMRAL B AR (< 50% ) 5 5 FLB R (> 80% ) 45k 1AL
BEIEREA R 20 AR LA

PR B AL (VAM, Volume—Averaged Model )
JEN R Z B Z AL O %, B TR L
FLAT G5 AE S HON A& R 31 5 BRI 52, AL, 22
LA BT AR S ok A o H ETE A AT AR AR
B AL G2 B PS54 280 2 LA B RAE 7 ¥ X AR 45
B Z AL BUERAAEAN /o Bedoya 55 TEFLAZ I
FLERAR A REmn b, R AR M B I T 2414
AR G AS A rh AL Tk A THAY . X R TR
T AL GERRL 2 22 FLAY B 46 R 25 S B0 X [ A
FIARAE ]8T, Flores—Montoya 25 £ X 5 FL BT
R IR Z AL o, #E— 22 5l A TS i
JE 5 45 0 725t e A b i A rh O G AR A R R
WP ARERY )5 JEFE RN o S92 b, 25 i B AR
2 LA BT A M 52 AL RE AN 2 52 i H v ) S 4
LR I 2 i R R L SR T AR AR sh YL Sh RO L
i) 22 FLA BT 9 A TE X i S R A e R AR . %
XL 52 Z A R R T 5 B A5 R i CBDRE SE AR B0
IRGEM ) JEAT R 1R X 23 1Y, (H 25 il B2 S8 13 4544
SR RN R R ) AT R T AT RE

25 b RSO A A A S RO 2 AL 4G
R SR, IR B SE R E S B Bl S B W 5008
AR BT E R . it T —Fh TR
BRIV B I256 07 15, TE BRIV F 92 B LB AL
RS AR A, R ERR I RARDE S 2 4L
I RS, SEBL T RS R R b ST A, RS
B, W AR BAE AR AA B RO R AR b BR | 2RI R AT
15 R HEHAT T HUEL, #8578 Z AL R AT 5%
T AR TS QARG U 8 15 2 1 LEYE I A2, 54K BT
XPRHERAR B Z LA e RUSRm

1 SE5e 77 iAok

11 XWRERZKS5HZE

S AT 20 B0h 80% H, F120% CO B4 %,
SHREH SRR TR AR AR AU SOFC (1) BEAR B8 Sk be
T, SE5G R R GE 2 i R 0.35~0.14, X B LIRS
B AR A PVE L N 1.4~0.9 MJ/m’s &1 L LA
R BE SR R4, th 2L Tk beds MRS R

JEE DN St R e I 55 PR T2

WRBEER A AR TN 2a T3, R A A8 T
RIBR b2 . A1 929 K 300 mm, E 4% 52 mm; Z LA
JoT DX 35K B 4 30 mm, LA 50 mm. HRGEIX E] H HL
InE L LA D PR 5 R I A T s I R A
Ao TEFATIAR BB, SRR R | DL K235 G i
HIN, UM, Z L BB I AR T,
BEE N 950K, LAtRe /MU BE T HII G o 0k )6e 28 ISR
BRAT R a4 Jm AR, HAE F R B B By 1k [l ok, H
A7 R AN [ LA 1) e P R A

FTIR 5 AR

i W
BT R
RS

LI5MEHL L= - A
I EREET ﬁmﬁl
s |||} T
Hig Ll
BEEARS Air

1 2L RS R G A

Fig.1 Experimental system of porous media combustion
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pictures with and without porous media (right)
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Fig.3 Radial (left) and axial (right) temperature distribution of porous media combustion
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