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Abstract

This project is a continuous effort on the specialized knowledge
and research results in INER, including porous media burner flames,
fuels, outlet temperature, quantitative control of radiation, which is
utilized innovatively to a new area of the sintering technique of catalyst
carrier preparation. The porous burner can offer the stable and uniform
environment of controllable temperature in the second section of burner
which can be applied to the procedure of catalyst sintering. Therefore,
the importance of catalyst and its related preparation process is obvious.

This research applies porous media burner to build adequate
environment for catalyst sintering. By means of stable and controllable
temperature environment, researchers look into the impact on catalysts
for recombination biogas that sintering temperature. The goal of this
program will be the extension of the application of porous burner for
catalysts sintering, so that it could improve the problem of poor catalyst
sintering resulting from uneven temperature control currently.

Because of the requirement of the stable flame surface to calcine
catalyst, temperature distribution of calcine zone needs to be investigated
first. The interface of cordierite and silicon carbide is the chosen zone. In
this initial research, hydrogen is taken as fuel along the investigation of
the interface combustion of porous media burner. In general, it has the
ability to stabilize flame and to increase the combustion efficiency by
recirculating heat from the combustion zone to preheat zone. The
characteristics of porous media burner are affected by the material of

porous media, the arrangement of porous media, the CPSI and PPI of

Vil



porous media and Hydrogen concentration.

Results show that the uniform and stable flame surface with
temperature 800°C could be observed when the hydrogen concentration
IS 10.4%. In the same condition, the uniformity and interface temperature
distribution are insensitive when the fuel gas velocity increased, but the
uniformity and interface temperature distribution are sensitive when the
hydrogen concentration increased or decreased. However, the flashback
and after-burn might occurs as well as the changed of hydrogen
concentration.

Follow the results of the initial research, the uniform and stable
flame surface with temperature 800 °C could be observed when the
hydrogen concentration is 10.4%. For the lower stable flame surface
with temperature 650 °C, reduce hydrogen concentration and change the
downstream porous medium to silicon carbide with high conductivity
and heat capacity. Results show that the stable flame surface with
temperature 650 °C could be observed when the hydrogen concentration
Is 9.2%. Compare with the initial research at similar concentration, it is
more uniform. Finally, keeping the temperature to calcine catalyst for

four hours with this condition is necessary.



Fale
'\‘S"\r

\_.
It
oK
e
\‘ﬂi‘_
hpas)
Ia\

R AHBETAAE Y REBFER 8 AF PR Ak S
PPt g F1 A RSB PR S EFREA LT &
R P HERE R A A B A kiR gt
Flt gz Bl ¥fel 2 3 P RBFE T £ EF 0 %

BRI E G A THORSE o UEERE > EEEE € T2 LT

o5 BAch 4 B R Rt RN A PP S

=

v H
JIERBEEF LS Fa - Rd - PR ORISR 0 hF
MBS T R B s R o

FAr R I FTRER 2 e R 0 2 L en
FRGSES TR > 2 LT e L BT B2 AT T
VORI R RO i 5o fe & INER 24T R F et o £ d
FHRAT > RFEFNTFG o BUED ET AR 144G 0 BT H

AR g 5 RAE S o



A=
&

T kA % it ;

Z

WAL LRI F RS IA T RE

gh“i

Sy

ik

FLRERE RBAFTEEFR S FTHERR Y R TIDS
PR TT e FET AR AT XY OVBRET RfE Ly
2ETAER O RA IR RERLRUREFRTY 5 L

AR XD FRE RSB - BRER RTERERE T

PP B E AT L A 15 R R S
- WD JRARSERATE o R BIRTL A A - ]

LR PEESRE > FALERE &Y & F WELT - ERER

“~

2N Ge B R BED RN RETTNARRYARAZ B o

-
(s
e
s
=
Rd
=
8\5\*
i
53
W
>
H—-
I
“
:.;m
-En’éé
[pa i}
5%
._\,..
?_‘P
=
=
oS
R}
=

ﬁﬁ*i?%@ﬁﬁi’%%ﬁﬁi ~ R K ‘ff'#"/mfﬁﬁ& ’ Ei@@ffu%‘} J‘jé

Rg



R RAER
-~ BV TR

AL FE R 2 45> ¥ d Luan [1] %7 3 # 4> Luan
CLEF TR BT F A ST AR 2 R o i
MERBRHEF ARSI LE R EF R BRI
Cp o BT S HFMIEF A FRRIA B s I I
s BERIh S e ERET DR E CRBREFEF LR
T 2 R R S P PRI B PR 1R

TREFR FTHERRY R AT DG IVEA T 4oid FHE

—~

N

AR T L2 VBB EVRETHTF L ATHR o K It

bk

Il

WET 2R K/rr~1§§5“ FI"EF 5 £ i sem B4 0 TP FRFF

AT R - R RRER PR GG - A

Temperature ('C)

Region A R A Region C
/::-_—-:__._ -
. e 3
)
» o far i
¥ B 40 g o
B N "
= g o A
. -,
x g

@lﬁvmﬁéﬁ(fﬁ%ii %2%?@§¢m@wmgﬂz
3t L3k % 30-30) 3t 442 % 30-10)



#Fd Chang [2] erFm g B3> 5314 B iR 2 v

LR S ki > T s A AR G 0 - § e

ETTRS
AN

3 pengong e Apg enil o P REEER R F] G 53V el
o BRFARY LHDORBEL A0y koo ff 2 FORD
CRRES LN I

PEAN G B S VA TR R P IR B > 7 ¥ Chang

(2] s g B> ¥R 0 3 P mph s VUG € X T F UL e s

BB T S 0 LTS LS L RAT R T s B

d AT B RGOS B i > Z TR BT P
FRA N o FMa T SR AT 2 B BB 2
FILLFONVBER 2L MR R L FN VBT -

SALIEA TR 2 £ B> 7 5 d Wood® 4 [3] H g
TR B A BBACEBATT o AR T A L RBBE > ¥ - 1 F

WE AWM BBt @ E > 255 VERERZ FE L



NFAed B2 s B AR T RS R R R D s
DORATRRF G F TR S RO E ORI R L
o FMHEMICAMEF WenR I BiE o 4w L VIBRETR
PBEF R R R R AR B R R R

MOR F R R g o

PP P P P L A A A7 P AP
I Conductiol 1

Convection T Convection >

Fuel/ Air Combustion
Mixture O Gases
Convection Flame
| Tube wall

SIS S S S S S

B3 53t e s
=~ '\"L;J%ij)éﬁ
R R
ARHRE LA TRET G § RGN C - TRA
2 Gk A % [1][4) RAa s s A Fsids 3 e
RARE > LR AR HY G AIRTL AR FaH s IR At

EEES 5T 0 e AR F R BT i R B

b
=k

R R AR e

T fnjjquxﬁj‘gig#grﬁgipgz



HFALES 6 0 MO ERE BAERO R Y 0 AR S
HAFEMEL AT ET R REREC HFHT Y o R PR
FOLAEHOR A B RF Epd he N Ao T doficil A B d o th e Rt
% 47 [5)[6]) -

HAL 53 AFRE> 5 B2 P 0~ FHE1 887 9%
VERERGOFRL- BIEELELT O VGER T - FLE S
FIMEEIREVGEERARERF L FIVEA T BRT &

MATERVIGEERZEER C REA 2 VEER > ol B 2 %

Bz X B gy ird £ CRPB|E TR T S
& [2]1[8]:
SV LA TR T LG 2 K CO 2 NOx #3g -
2. Y ARG - BT L VB S F bR AN T

Y

EEV UA M RO e W o AR LA B o

*

BNUER R €L F VG EE RS B A e 4 o
AT IR ] PR 2 BT € ARIT Y R MR T IR
GABTW R AR FHEA I Vet By B RE

LEDROE@I ) ARTFRARF -



AR R A
BE S FADEGEPFL SN FERE O BET RS L

i Takeno% Sato [9] #& 4 - #MiEd S LA TR E I H V5%

Fo VIR ATE 0 RS H e B T R

LR AR
R R lE P T R HOTR L AP A Y SR e T

%% % (Flame Holder) | » VWG enfg 2 & 7 3 8 ack o

H
1245 Diamantis [10] - Marbach & Agrawal [11] > % 3¢+ 4 & %%

AT D VR LT E A S A A 0P %% (Interior

Combustion) ~ # & ¥+ (Surface Combustion) -

EILRER LG WHEA B RET L G A RS I ERLR
Al N R pd VB 2 EH RS RERL PR B R S
PR AR REAIZ SV A T HREE Y RE & > I F oo
BT TR R E 2 RUF L SRR
oA E2 VEE A B S F gk 0 RIS

5

LT AT ST R 6T L 46 T 6

WOER VBRI R AET N T R BVER T R Rl T

Bl 4 557



<4 Flame .
11 Stabilization u ORI
-~ 3 ‘op Zone
[ e S e} et
+1+4-11 Prcheat Zone Flame
-77;:"LL‘ B3 T+ Stabilization
gRERFRIREE inssnewben
Sadzisnass it Preheat
Zone
$44
Fuel/Anr Fuel/An
Mixture Mixture

B4 2540 2% L@ 5 N v %3] (Marbach, et al. 2005)
P S E AR RIS F A X W H P
WL F o LV TR e e Tseng [12] % - Bk
RAed FEI RS EERY TR B R~ AR T
FERAH LGB R -
S.K.Alavandi 2 AK.Agrawal [13) # % #-4& 5 ~ - § * ez ™
RIS LIV A TR AR EiE R T > Ay

FR A CHyde » & ~ - § CAGRoROET § okt T A e

AGEFEAF e~ 3§83 PR BEMFLAPRER

BRI R AR FHA LD BIG 0 Fo AR BRI

\4

i

A id ¥ 4§ 7 (200CPSI) fo§ i 4 53442 4 F(10 PPI)E (7 1 % -

AEFAV GG PRI RE A F-NARRTA G ZBEE R



AT EIFERE GRS TN EA0 BAE  REER

R R LN AR RET > 2 g L
e R BRAORE VIR LS SRR

PG o R Rl R FR kL

>
»

Iy

TR BT BT E LIV ;.‘rmﬁ ;.‘r«fr PPl i& » 4 %14 15~

0PPI§ it4r~ 3 P RERICPEFFR  §FMEHTRE 2 Fo

pal
s
Iy
—
™
0
bt 2
&
oy
Mot
S
-
=
13
ey
ﬁi’
=
we
A
al

WARE V5 S Ko

Eon

ER S R R SRS EEEE R R S T

FAIRABEAE LGS REVHBERTELI S HE50°Ce

=t

BT EEL IV A TR - ) R R

FELL SRR HTE A R W

(T

BS BE*wi B6 F¥F+7r W7 22§ Y45 +5F 448



T ERT B AR

PR B L WP RAeR 8 StF o Bl 4R aRaE e
ﬁmﬁﬁ’

L7 4% R T 2 18 # 1/16 tube fitting # 3%

-

]

1 BEREEREH
}ar?‘ifﬁ;é"\if:’ i

BEPRIE FRPEETR TS Pl R o M
ARG FTLEER  HARITE T

Y

»

BB ERS IS T

SRR 0 e X FAcB] 9 AT o WRMER 2 BB L 4 44k 3040 1/8
## 1/16 tube fitting 5 # 444k 316 -

Bl O &g 41 & SF(L AR AR

10



ST 16 A Ay Fo o d ST 7 A L 4 B
MR B mE M g - AR BR 0 ER SN 5 2mm o ¢
f2RSIC % 3t (8 % B %) f Cordierite (32 5 %) 2% A4
REAE > st v £ B AR EEEE S T 00T hA] > b B 10

ST o

B 10 &2 35

2t

% = > d % Tube Fitting ¢ #

2k,

TR

233 T LR F R

N Y B R R F e PR AEZTLEERE

A9 $H e EET 4o 1 (L7Tmm)%% 3 TR B A0 18 T/IC 7 45d Tube
Fitting 7 » 2 &% p ERIER > 4o@ 11 #7577 -

BPAT2E . AT iR L ER A RFATRER R

PR RBRECEEY BRET R BRI B E T RE

B R A g B 0 40T B 12513 41 o

11



B 12 ATz 4e 1 = 5B B 13 A7eriE g CATIAK R
P TEANVBREBI R SR A o RET R )
- K xa os ol gl o 22 4 ulatg 500 °C {- 180 °C 2 fi 4t
W+ H-fE B BIER (4B 14~ 15) ;g,u MRS AR 0
WAL DEZERERT P2 IR CEFIREFLAEIR > X FE RG2S

eI Fe o

B 14 A 4clp B 15 = defpRdh

12



RO FRBEERETHEIICBEATELE T RERER T H
TEERE- G FF > FHR- RG22 F AL IR E R

B @ plug g EH 0 BLF AR -

™
bk
‘34‘;\;
0%

\_

(= )in

BHF P WA 5L T F RN FRNI IS P TEINLE
HINEAMP RN - P FRRENT R RS G
FERECPMNFANMBEIFRE P M FLRAFT REFRRY

13



B 18 2 & F M F 5 1L B 19 =&t F T HE

2

HEZAIRETRBA-TE 20 77w 0 d BV P A

T

VR

stk

‘.‘E\L\

PR E R ek i 0 T A RBERTEF CERET - FF O~

CoRMBRERFFLNREEY  GARFC LT F A

=

‘ Air backflow.

Airinlet. 1 Air swirl.

ﬁ Ha /Air.

a\ Outlet.

Airinlet. 7 ” ,7 el
h |

~

| H;inlet. |

N, inlet

20 iR &P HOR A AW

nd

14



Tedls ik e foid TR A BT BREE S ¥ o PRE S Boie 4

Féﬁj—@ —'Fb-ﬁhmﬁpﬂﬁ)

",'

ﬂ\’-«
>

Jin
-~
"'\T\
p

K] 1<
Mot
=
B
xS
\
o
“\—k

PR AT R RS- BIFERGBEERT & -

BAAI R AR ERVEF s PR DR R

k3
T
=
i
=8
&
=
N
NI
e
)
&
7
=
N
H

F RS AR 22 45T o s A

L2 7 2ifL2REr PR - ERIPRBALNC T - Fin 248
TEAFAFHE T T FH T PIG o

QR st RGBS A kRS PBRT e

‘F’ B 7

AR L F A E VG L (4o Bl 23) B

S

4.% 7 B MFC #74e » R f A3} 2 & F g ¥ 9 ¢ iR A2

KRR T RS2 RS (¥ 6~Thar) (4-E 24) -

£ ~

5.? é’_‘ j:?--?\/ll‘-—g_ +

=
P

o 40 A 0~50L » & ¥ & F.S.=1.5%z2 3%

£ R EEAEF 5 100°C 2 HAE T -

15



o

7.7 F i

e R4 (70 lpm) & 9 %

= T
Burmer =
Y I N
A1 Sic 45PP1 —= | o iy
¢ \ SiC 30PP ——w
. Catalyst Caleination Zone S |
) Flow Meter o onen
0T { W ) SiC 45PP1 - S
' = N Cordierite i SCH-68
Ai - -TIC
gasliquid separasor '\_\___.-" Flashback
S Amestor

Mixer —o | [0

Check Valve

Flashbact
L=y A [ —~hér o
A Vake T y - )
1 ec ¢ Meter .
falve | Ll
T Flashback
i gasliquid separator o hibiter

Bl 21 R & A2

piit0 01 %F0-50

l%] 24 I&;FA’\&/ /:2‘

AU & b BT feinaE 4 -

CER SV S S R ARt Y]

EE LR

16



i e Mixer —= |
CO Labview

Flashback
Arrestor

P e ) P W\’D—D::/T‘
LASOF O 57 o

] Check
Valve Valve Valve EP;tlmuea
urner

Flashback
prohibiter

Catalyst Calcination Zone
=—— Cordierite
- SiC 10PP1

Bl 25 X & i A2

Rl 26 %L - B B 27 v %

LA B Ao d v 200 T 0 sed b R F R TR R g

(ArB 27) c BB Ad P LTV R MR F R A+ F

17



o
yJ
N
i
IR
S\
5
H
4
*-n
[
‘.D.
I
=11
3\

oo
¥ F

RS

2.8 %z SIC % 3t 44 9v Cordierite sndiek > M S Edl L iEe

~ [EEEP - #2 H E SIC % 34444 Cordierite £]:2 1 i & >
+ 75 % Cordierite T755% SIC 234 » 25 & 5 g v W 4EH 22 % (SiC

IV IR A B R 2 2 4o s o Cordierite B g F E w

BRI R AK WHL FE PR B Bk K

R F PR

4.%5 ",f g A A d R PRk (SR d o Rdrdlok g A
g

MFC = = #

6%—3‘;%7\ MFC ﬁ”]‘iﬂg H"@éf PF’%@FKE /}E\‘ i77f¥ g Ee oo

SR AEY AT LY KRBT RS SR o

18



Check
Ball Valve MFC  valve

HES]

Porous
Burner

Cordierite
Catalyst Calcination Zone:
SiC 10PP1

TiC
Labview SCB-68 ‘

2 Flashback = T :
Arrestor § - I
- 3 5 \ L
HISTH OO Ot : 3 !
S Ball Valve MFe  Check l 1 "ag
Valve — |
S
m Flashback | « é‘
: prohibiter = / -~

Bl 28 K & i AZ R Bl 29 ¥ - H

KA1 BES
AR TABAEGmFIIEES P B AR 2L ET

N S R A L

i e > b ) 30 Sr T

Bl 30 ‘BAEE A 2R

4R R

5A % F 0 B MFC Figh R RS 5 T

19



TR~ L% 3 % 0~10L/min

She

bR BAAR R & F 6
R BGEL F.S=1%) 0 & MFC  54c F AR o 3 B0 4 4
LA LEDPHREPERT DE R A PARRK R EBR

R AR e

eﬂy
ks
ki
,%
335
\59
o
R
¥
(i

R oA JE 4 F‘«ﬂ@%}p’?&
BAJL  RREFHEEDA T A- TROMPER S 0 L AT UEL
il p oo EATK A G o RS HRR T T/C s
D=3.2mm > ¥ ¥ §.iE30 F foRise i B 2 At R o

PR LA Y P2 R 2 - BT
GFREE 2 ko BIB1 2 KK LR FREA D =L
o LB EFECREEEER cEFEAEd T F 5L S
BB -ABRR - ELHE SR - REEREF R~
RSB o E N F R R TS SR STV T H
FLS R RFRP  S B R SLATHE A o g b o VRN R R 2R R A
el e Rp A * U@L AN gd WETEEBI MR - B R
FEP i sid Nl dicdp i+ ~ T £ B & o Bfe Labview 42

N

FATiE A o BN R e RNV E B o FRArRE Y AUE o KA PEL

20



FREFA EFRN P Ed R FAIMA F I
uz.}?.ﬂ B Efgi’\#ﬂ Taf‘ L me’gé\ » 1 K- type T/ICE /?'J}«,’LI%E n = i
BN R 5 - SF-F)»?S\ 2 ’fui%ii /‘-‘Ff{’? » ¥ a B ‘T",E:;F:-‘;E.)i ’

BRigs EHew L BTk o 2 R ARERTN FIVES

o
Rd

N
=

Fz i 2R 7 EXERRAGE, > I 7 8- 9 HETVIEET
75\_; M‘}% %= T Fx ,‘; «’J‘J%H’ T2k ’F g BV @Ak //’ R

PR R R G AHETNG R R ik HY REZ N ZERLGE
PIEET X B AeBI32477 0 B BT T, v B RIER T
PILiE (7 B ph SRR BESEE N ¢ w4 5] 5058 16mm > & £ T/C

Leh R m R R BN

Fuel/air
mixture

f" T inlet

Porous
Media 1
| Burner | T

Ball Valve

Ball Walve

MFC hed [ - \
Valve 2 [ \

R
T
\\-:\
N
H\
|~

I =R S

GSMERTRE

=
:%E
g

21



REnBE VR - £ e g A BRI R R

FREAd > FEHF ¢ FIFF &+ @ YRk > 4o B 33~ B 34 T o

B33 2EL s 3w B34 ZL R Beis
2GR FRE

BRRE AL MG B8 ST HRE TR SRS
LR o F ke TR ) B R TR ORIE Y 4o

5~ ® 36 #r7F °

r

B35 #h &R E 36 b #-EKE
Bofs P BIEFIHPFE > MR G AARE S FEE A R4

AR IR C R FI R o AR 37 1 0 3 R e

22



BAEL P LR %RET) 0 R AR E R ERACR 39 YrT 0 5iE
650°C » #FiF w | pF > FEEIE R 2 JE 4o B 39~ 40 o 0 P A DD

T g g A

Fuel/air
mixture

T T1
T R 10
R20
T3 T2

B 37 fPuclE 2 B 38 § & & iplxk =R

ST \ ) »

] 30 7 4 i Bl 40 % 48
(m)53v 4 FriE 2

ST s EF R R P MR LE 5

23



E/250mm > F & 22mm > 44T £ 5 ¥4 74 100 - 200 CPS

TR o Ra BB =853 HF 15 30PPls Arda P B2 HE ¥ 200
CPSI & # 747 15PPI § it 4> R a BEF %L AL ME FERT
B ok b 5 200CPSI ¥ F 7oA TR Y A £ B E e

30 PPI g i &% (4[] 41 #957 ) » * 143 4 Va5 o] o

631  50MMODX22MM,15PPI,0BSIC

S50MMODX22MM, 30PP1,0BSIC

B 41 = 5 15PPI; & 5 30PPl Z gt 5 3t 4

21 5V T L

Cordierite | ZrO, | ALO, | siC

Porosity 0.46 085 | 0.85 | 0.85
Max. usage temperature (C) 1600 1800 | 1700 | 1600
Conductivity (W/m-K) 1.8 4~5 | 20-40 | 20-50

24



R RSB TR
FoHFBR T AL BN H - LA P Bk ECR T
Y RUEEF R FHBCGR T
RS- B AP E O IE=E R REEE W SR S i Al A
BivA > AL FER SN REANTHE DY S 8E > &
FOM S ABEREHE HER PRI FERL TR O
BT o RF R B R A R RS At e i
FOLRT 0 R i FORREN IR ER AL G
A heF Bk = RN 2. Sl AT
12k EFERATZAGERAG
F25 NN FETE R Sl FERT L G FiRF A3
lpmi B2 g > iem ¥ F2ef

%26~27-~28-~29-~30Ipm >
FOER AW 591-94-97~10~10.4% >
310272 FF o

7 wez2 FE 4023
2APF & FRERE T A BB F BN G R R A F g
2L WML FHTETL S F-MAFHTEF 4 F
g a3 lpmE & g 526 lpmpF > T A S U A 2 i o et 3
-3¢ %;iﬁ”/ﬁq.&/ﬂ\ o HERES ?:»SOOOC° FL I b

25



FURE o A% F B 5225335 4 5lpm> tdpk & 5ok
% 10.4%7T >t B2 Z F o E A B 5 17.3~21.7~26.0~30.3~34.7 -
43.3 Ipm> pt pE S g SviE A W) 5 32.8441.0-49.2-57.4~65.6-82.0 cm/s e
etz B A5 lpmeE g F i 5433 lpmz fdke o 5 0 7

PR R PR LD M A6 ERA G

;AL

BARR R F R T AR & FORRE AR ERA g

S
26 IpmpE > 7 A5 I T2 A G AEF] - 305 2 AR A A G
HOEREH 5800 °Co gt SFcif 22 FHHE > a%d FRAG

EAREA' N

9.7~10.0~104 ~ 10.7 ~ 11.0% > 4p fe b Vi 27T o fre W

LIy o A A—

528+29-30-~31-32Ipm-

22 -

bt
B
{ﬂ.
»
g

£ 5] - - = .5 I
H, flow rate(LPM) 3 3 3 3 3
Air flow
rate(LPM) 30 29 28 27 26
H,
concentration(%) | 94 9.7 10 10.4

26



>

AN TR S TG F R E o AR B

27

%

2

T &2 Sk
KA - = = T 7 =
H, flow rate(LPM) 2 2.5 3 3.5 4 5
Air flow rate(LPM) | 17.3 21.7 26 30.3 34.7 43.3
Fuellgas 328 | 410 | 492 | 57.4 | 656 | 820
velocity(cm/s)

H, concentration(%) | 10.4 104 10.4 10.4 10.4 10.4
F/A Ratio 0.008 | 0.008 | 0.008 | 0.008 | 0.008 | 0.008
Lambda 3.7 3.7 3.7 3.7 3.7 3.7

AV NIV EEE S 3
R:R - = = S T
H, flow rate(LPM) 2.8 2.9 3 3.1 3.2
Air flow rate(LPM) 26.2 26.1 26.0 25.9 25.8

H, concentration(%) 9.7 10 10.4 10.7 11.0
F/A Ratio 0.0072 | 0.0075 | 0.0078 | 0.0081 | 0.0084
Lambda 4.02 3.87 3.73 3.59 3.45
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H2 flow rate
2.8 3 3.2
Air flow rate
28.5 8.9 9.5 10.1
29.5 8.7 9.2 9.8
30.5 8.4 9.0 9.5
Z 6 BIEF B2 St
kiR - = = T I
3§ iz (LPM) 2.8 2.8 2.8 3 3
Z F 2 (LPM) 28.5 29.5 30.5 28.5 29.5
i § kR %) 8.95 8.67 8.41 9.52 9.23
F/A Ratio 0.0067 | 0.0064 | 0.0062 | 0.0071 | 0.0069
KR > = ~ 1
i § o2 (LPM) 3 3.2 3.2 3.2
Z F & (LPM) 30.5 28.5 29.5 30.5
i F kR %) 8.96 10.10 9.79 9.50
F/A Ratio 0.0067 | 0.0071 | 0.0073 | 0.0076
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366.0 | 3494
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Reaction temperature (°C)

T1H2 10.35 vol.%
T2ZH2 10.35 vol.%
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Reaction temperature (°C)
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T2 H2 10.7 vol.%
T3 H2 10.7 vol.%
T4 H2 10.7 vol %
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3. 1Apk 2 phi = 02740 & 7 kR 10.4% > 5 4eimid ¥ 4 5 i R A
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BeipEiTe

ﬁl °

# 10 "BER 2 Bt

| PEEFEIE R % TR BIE 0

K| - = = 7 I
@ # inE(LPM) 2.8 2.8 2.8 3 3
Z # 2 (LPM) 28.5 29.5 30.5 28.5 29.5
i F kR (%) 8.95 8.67 8.41 9.52 9.23
F/A Ratio 0.0067 | 0.0064 | 0.0062 | 0.0071 | 0.0069
R A = ~ 1
3§ iz (LPM) 3 3.2 3.2 3.2
z 5 in & (LPM) 30.5 28.5 29.5 30.5
i § kR %) 8.96 10.10 9.79 9.50
F/A Ratio 0.0067 | 0.0071 | 0.0073 | 0.0076
%11 2 S8 THBZ A0 RERE
) - = = z ki > - A 1
o | T1| 575 | 508 | 431 | 721 | 669 | 567 | 738 | 712 | 668
s
“ T2 | 602 | 535 | 469 | 737 | 679 | 624 | 789 | 750 | 692
(C) | T3 515 | 475 | 386 | 661 | 609 | 559 | 703 | 676 | 647
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