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Abstract: Micro power generators have high power density. However, as the combustion chamber dimension
decreases, the ratio of surface area to volume increases. In a micro-scaled combustion chamber, heat losses
through the wall may take significant percentage of the total combustion heat generation within the chamber
volume. In order to get higher stability and volumetric chemical reaction rate. we present experimental results
in a catalytic microcombustor .The experimental results show that owing to the catalytic effect of platinum,
the temperature along the wall of the catalytic microcombustor is higher than that of the non-catalytic micro-
combustor under the same testing conditions. numerically simulations by using the FLUENT and detailed
chemical reaction mechanisms. The combustion characteristics of different inlet velocity on surface catalytic
combustion reaction were discussed,the results show that inlet velocity has important influence on catalytic
combustion of hydrogen. This work are important design factors for the development of an effective micro

power generators.
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Fig 1. Schematic of the experimental apparatus.
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Fig 2. X-ray powder diffraction spectra of silicon carbide after
impregnation

B 2 BLRSEHAIE 4 XRD A
2.3 E#EHR

KAV SRR ) 2480 2F Fluent X &S R4S T
TREURTE T 22 KA R e 5 P B Ak A e iod R
ITEAERAL, RN BE N AR (1 R ey
PEo THERHVRLER S TR A AU, TR TN RV,
A b, AR EI RS RS E R 3)
P R AL A R R A R,
DL SCHRI9]

THERRR IR SRR 0 7R RIS,
Fr LR A s 2 L8 8l i A R SR S 1 s,
SRR I DO Y s i 7 B R AT PR AR AT
Kt BFLA, NOBCHEED R4, HIAH
hH R B S A A, BRI MR T 25 & FA 3t
A, 7057 B RE ) 1 QAR R PR i S e B, A
FR AN P B (P YU B AT A . SRR AU
(175 () AR BRSSP FE T R Y, s )\ Fh
SARL 4y : H2. H. 02, O. OH. HO2. H202. H20.
R 5O R Fl Deutschmann 25148 1 1) 220 42 Pt
FETH B R S AL BE (IR LIT7R), 3 B SHPP R T AH
204> (H(s), O(s), OH(s), H20(s), Pt(s)). I[N
ML [FAF B CHEMKINAS 2 1¥) 3 1 [ 3 81 ) 24 HLI A

978-1-935068-37-2 © 2010 SciRes.



‘ogi* Scientific
® J
+* Research

AL SRR 78 S5 AFLUENTBEAT 155

Table 1. Surface reaction mechanism on platinum

K 1 S PR IR PRARHE AL S AL RE

S A b Ea(KJ/mol)
1. H2+2PT(S) —>2H(S) _ 0.046 00 0
2.2H(S) —>H2+2PT(S)  3.7E+21 00  67.4-6.00H(s)
3. 02+2PT(S) —>20(S) 21 -0 0
4.20(S) —>02+2PT(S)  3.7E+21 00  213.2-6000(s)
5. H+PT—>H(S) 1.00 00 0
6. O+PT—>0(S) 1.00 00 0
7. OH+PT—>OH 1.00 00 0
8. H20+PT —>H20(S) 075 00 0
9. H +0 =OH+PT(S) 3.7E+21 00 115
10. H+OH =H204PT(S)  3.7E+21 00 174
11. 20H =H20+0O 3.7E+21 0.0 48.2
12. OH—>OH+PT(S) 1.OE+13 00 1928
13. H20—>H20+PT(S) 1.0E+13 0.0 40.3
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Fig 3. Temperature distribution along central line of the outer

combustor surface
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Fig 4. Temperature distribution of outer combustor surface
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Fig 7. OH mass fraction distribution of near the internal combustor

surface

7T RRENIENETA OH RESH
33 ANORER D

NV v g 536 0 3R TR AL s Y PR 117 5 22 (R
=, BRLTHE v 2090 40, 60, 80, 100, 120m/s
I AR B E . B 8 AR 9 23 Tl S R & Py Bk i
VR IR B N BR e 3 P VIR (PR A Bl
B 38R K A% A 0 5 30, W LUE H, FEA T
FERG/INPIE UL R (40my/s), TP U5 Sl k) BRsE TRy, ik
Pl i R 28 T . XL R A BEE O AT
SRR PN T BUSONY R ZUFE BE S BN TR AR
(R Yk, BETHIRL S PR . SR THIME AL S b A7 R
THT PRI B2 | 9 P50 1 4 DR i 4 i), AE N L B
ANES S TR A AR A R T 14D S5 2 ko T A 6 7
a5, AR T IRA SRR, AR BRI 78
SrHSERG, RN T T EOR RERE, R IR R Y
SRR AL R . DL, AEN RN, %
8 2 LIS AN (A SUAH SNV R R o B AN 1 T 3 K
(60m/s\ 80m/s) ,  PARE [ i B 3R, 1y Ll
SRR AR N DG o IR R TR AR N R K,
PRBHLE PR J58 35 P BE T TRI R BE 3G o, 5 5t o pie
FAEAL S WV SR 3, PR T o e i P58 186 ke

B10 2 A BR e = P Ol e &SR 2 BT
ALK, BEE IR, AR AR
UYHL SEA OV IIMERE R . X TR
WK, BRRHEBRE = P I B I R 46 0, SRR
ARG B 11 2 AL DA SRR T
PG, TRAE . FEAN R EERNE (40m/s) , L
TG A 1 S0 4 238 DK SOAH (], 10 BH A 38888 5 /)
ARG OV LR B R K, L

‘ogi* Scientific
® J
+* Research

WA a0 HA AR PRI, A ARG DL B T
PR SR . Xt TR TR (K, R i R AR
Sy OGN, AR R N ORI, A
HARRICAEAL I 320 o
1700
1600 --

v 1500 |

=

=
1400 1

1300 1

— 40m/s

1200 1—— 60m/s
— 80my/s

1100 {—— 100m/s—— 120m/s

T T T T + 1
0 2 4 6 8 10
x/mm

Fig 8.Temperature distribution along central line of the combustor
internal surface for different inlet velocities
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Fig 9. Temperature profile along the central axis for different
inlet velocities
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Fig 10. Hydrogen mass fraction profile along the central axis for
different inlet velocities.
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