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Temperatur der festen S truktur
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Simulation des 2D-S trémungsfeldes durch Grenzschicht-Naherung
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DETCHEM

detaillierte Gasphasen- und Oberflachen-
reaktionsmechanismen










QD
R

O
~

06F 0.6
i C4H,(s) ; C.H,(s)
05F o5F — — —
kel r kel r
© L © L
o 0.4F o 0.4F
%] N %] N
[=2] I (=] I
S o af S o af
= 03fF CO(s) % 03¢ CO(s)
Q N Q N
35 H S /\/_\
& 0.2F & 0.2F
0.1} 0.1F
[ OZ(S) r OZ(S)
0_\\\\|\\\\l\\\\l\\\\l\\\\l\\\\ 0_\\\\l\\\\l\\\\l\\\\l\\\\
50 100 150 200 250 300 100 102 104 106 108 110

Zeit [s] Zeit [s]






a)

A(s)

0.8

0.7

0.5

0.3

0.1

0.6

0.2

oo 200 300

t[s]

C(s)



























MONOLITH . canaldichte ﬂ-r

e

éééé

)

monollth

W armequellterm

Temperaturprofll







¢ .
* L 2
*e
.
.













a b
) ) 0.7
©
& =
E K]
2 ©
w n
T, s
(6] L. 06
§)
0.6 L L A 0.55 L L
15 1.7 19 2.1 15 1.7 19 21
C,H4/0,-Volumenverhéltnis C,H¢/O,-Volumenverhéltnis
c d
) )1300
* Bodke
024F ™~ eeaaa Zerkle
ke 5 1250 DETCHEMSHAME
022 ..l g
= S~a Q
2 * sl £ 1200 |
£ . d
3 021 A PR ¢
g N 21150 [
o018t . >
£ 1100
0.16 - *
1 1 1 1
15 2.1 10501.5 21

1.7 19 1.7 1.9
C,H/0,-Volumenverh lItnis C,H/O,-Volumenverh lItnis



0.5 1500 0.5 1500

I CHe 1400 1400
0.4+ — 0.4 =
v ~
s | {1300, 5 {1300,
> 03r 12002 o503 12002
| ] @ Q ] 5
S o2f 11005 S 02 11009
= = = IS
r 1000 @ 10000
0.1t 0.1
| 900 900
.
0 — L 800 0 . 800
0 0.01 ~0.02 0.03 0 0.01 ~0.02 0.03
Axiale Position [m] Axiale Position [m]
0.25 0.25
B O2 [ 02 Hzo
0.2} H,0 0.2f
S el S el
0.15F A5}
2 co 2015
| (R | co
S 01f o 01} EE—————
s | = |
0.05F 0.05F co,
: co, — h
0 L 0 L
0 0.0 0.02 0.03 0 0.0 0.02 0.03

.01 .01
Axiale Position [m] Axiale Position [m]



Oberfl chenbedeckung

Axiale Position [m]



a)

CO-Selektivit t

C,H-Umsatz

0.8

o
3
N

o
[}
T

! !
0.50

0.1 L
0 1 2
H,/0,-Volumenverh ltnis

C,H,-Selektivit t

0.64

CH,-Selektivit t
o
o
5]

o

1 2
H,/0,-Volumenverh lItnis

< Bodke
[ === Zerkle
DETCHEMANNEL

1 2
H,/0,-Volumenverh Itnis



EIN AUS
—
-
— -

|
Katalytische Wand




575 °C

700 °C

775 °C

Katalysator

I B
0 C,H, Mol-Bruch 6 %



Fluss [mmol/min]

() CO,
—e—mit Katalysator
—o—ohne Katalysator

200 300 400 500 600 700 800
Temperatur [°C]
35
3] (¢) CoHa
—=— mit Katalysator
25 ohne Katalysator
g
E 2
g
£ 154
» |
1]
2 14
[ |
|
0.5 4 |
i
ots—mnn—" ‘ ‘ ==
200 300 400 500 600 700

Temperatur [°C]

800

Fluss [mmol/min]

Fluss [mmol/min]

35

800

3 (b) CO
—&— mit Katalysator
255 —%—ohne Katalysator
4
2 1l
I
15 4 [
|
1
|
|
0.5 ‘\
I |
200 300 400 500 600 700
Temperatur [°C]
18
164 (d)C:H,
14 —&—mit Katalysator
) —o—ohne Katalysator
1.2 1
14
0.8
0.6
0.4
0.2
04
200 300 400 500 600 700

Temperatur [°C]

800






Umsatz

C-Selektivitat

100%

80%

800

60%
40%
20%
0% T T T T T
200 300 400 500 600 700
Temperatur [°C]
100% v—v v
vy v — CO,
80% -
60% -
40% -
20% -
0% 1 T T T T

500
Temperatur [°C]

800












1300 10.20
r Temperatur E
- -0.17
—1200| ]
X 3 1
= N Jo.15
2 1100f 1 =
E o d0.12 ©
[} H E =)
g' - 1 ©
- - c
& 1000 | jo.10 5
o L Joo7 &
E 900 |- ] =
2] o -
g . 10.05
8ooF Joo2
CH, 1
e N YT e Y i AN IR Ml N
0 25 50 75 100 72900

Zeit [s]



10

20

30

40

50

60

70

80

90

o

0.01 ‘0.02‘ ‘0.2)3‘
CH,-Molbruch am Eingang

o
o
=

CH,-Umsatz [%]






Druckregler

Thermoelemente

Str ahlungsschild

Wabenkatalysator
(Pt-beschichtet)

QMS

GC










TK)

1400

1100

1200

1100

1000

900

800

700

600

signifikante

Gasphasen-R eaktionen T(Gasjmax
E -------------------------------- ) G A==~
n T(Wand)max
: v v
r A
I v
:_ a o T(Zundung)
[ [m]
. T(adiabatisch)

L L L L 1 L L L L 1 L L L L 1 L L
0.05 0.10 0.15 0.20

CH,/O ,-Verhéltnis







Umsatz, Selektivitat (%)

Mol-%

100¢

30

=N
o O

7.0

6.0

5.0¢

4.0

3.0¢

2.0F

1.0

0.0°¢

90F

CH,(sim)

CO,-Selekt.

A\
\\

CO, (sim)

i

CO, (exp)

CO (exp)

R SR 2

0.05 0.10 0.15 0.20
CH,/O ,-Verhéltnis



a)

Isolation

0s 25s 505’

75s

b)

100s

125s

150s 1755

200s

T(K)
1200

600

0.05



T (K)

Mol-Bruch

Mol-Bruch

1100 £
1000 £
900 ¢
800
700 £
I
0.18 [
0.16
014
012 | ; Jrom
0.10 4 1 CH.(exp)
CH,(sim
001 | (sim)
1E-3 | b)
te) ]
I H,O(exp)
CO,(exp)
H,O(sim) .- -
0.01 L oorceremeiemeemer™™ +
" CO.sim)
CO(exp)
1E-3 |
TR AT 1Y | PRI ARTTRTIRY FATRTANITL XTRTTRITI FRTRTTAT]
-800 -400 0 400 800

t(s)












Druckregler

Thermoelemente

Str ahlungsschild

Wabenkatalysator
(Rh-beschichtet)

N %

QMS

GC







Isolation

Isolation

V‘

- 12s




0.1s

10 s

100 s



Oberflachenbedeckung

Oberflachenbedeckung

©
=

0.01
1E-3
1E-4
1E-5

166

0.01

1E-3 &

1E-4

1E-5

1E-6

0.1k

axiale Position [mm]






120 160 200 240

Zeit [s]

80

[96] YeUAISI8S

0% 3 o' & O ]
s | T T E
= ) 3 ] ;
Qo 3 (@) E
© ® &b E E
d r “_ ‘w
© 3
~ E E
- "
9, _n E \
>
> E E
3 E
> 3 3
< 3
: m
> E E
P
D
>
<
P P P PUUTE PUUTY POV SYTT PN S P PO PRTTRI FRTTTRTTRY [TRTRTTETI ITRTRTTETI [TTRTINTI IUTIVNTTI IOURTINTI
o o o o o o o O O O O O
o o o o o o ®» 00 N~ © 1 <
n mv_ (o)} o N~ (e}

[9%6] Zreswn



















0.01t

1.9

13

0.7

0.1



800
1100

Wandtemeperatur T, [K]
850 900

950

1000

©
o
o

Gastemperatur T, [K]
[ee)
o
o

700

600

homogen ;

inhomogen

80
Zeit t [min]

90



0.8

o
o

CH,-Umsatz
N
»

0.2

Wandtemeperatur T, , [K]

800 850 900 950 1000
1 —T —T = I o ‘
- | ]
= ! =
= ] ]
= ! =
- | ]
— | -
= homogen | E
= inhomogen
ok L :
60 70 80 90 100

Zeit t [min]



T(K)
1200

1100
1000
900
800
700
600
500



o
o
-
—

—

0.75

o
o
(o]

800
650

25

o o o






















































































































