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Flamelr;:fas oxidation Flame oxidation mode
(FLOX™) mode
(Source: IVD University Stuttgart)
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*G. Scheffknecht-Experimental-study of carbon mass-balance on flameless oxidation of
pulverizedcoal in anentrained flow reactor. Diploma thesissuggestion; 2006 11
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Fig. 13: Annealing furnace for stainless strip — Terni works.
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Swiss-Roll Structure

«Configuration of Swiss-Roll can
be Used as:

*Design LTSOFC Stacks
eHeat Exchanger
*Merit:

e Increase Usable Area for
Reaction & Heat Exchange




PH(4-5)  TESh R I 0K e b R
1—RBEKE I-_KA 3-BNERMNE
i=BEWYS Ss—EFAW 5.11—RNEPF
T—BNREeHE g THXMEE - MWE 10
12— EibHE 13-%T4% -——XRA




BmES5FH TRk E T

%W¢WE%:

e mAERS BiF:
o BRMBENE, RERENE

o BMULNIRE, REAANKE
o MRERE DML, FEAKFIHRAL S
o WHIMBIESE, BHNOECOHK

o EAMME, WD RMEAHK




K ERLR [a) #

o FRZSFHTRTTIERE:
LHLAUSFEYHEE
ROBE X 254 A5 AE
NO, B BAHLIE . COAMMH 5 heF K BL s #2 M A 1t 5
FREALEBERCIBNXEIHERERA
MBENFERBNEAERE T GRS
R MRBRIEE 5 IRE R AR AR
R AT 5 SE L K MR B BOR S5 L AR 5
EEMBBER AT WENLEAR
b BT L A R
RS- MR T M M e Y S A




e ANV TR BT IE
o AR £ R 5 TAESA:
o HAIRILF]92%

o LU H i RIS ZE 4 4 52 =i 5%

REEXEEDE

e NO,/NT-100ppm

e CO/NT-10ppm

o KRR FTALGIALE T 5\




RO HEEIGF S

TR IGARE XNET

LI N PRI B9 S8R \JET T D™ T ke A J5e

MARPFHERESR
T RN B B

HEMFERARKRF




o —EEXR.

o HHFFN:
o A% [E IR ALY B IR = A TSGR B LA
o MIFRRE MR ALIGMBI R KR R KE ) FAE
o MFHE TNO,L5 COMFR A

o SLIGHFAR:

o 2tINIIMMER N+ WRERAR, ERT HEE ALK
o HAMFE W RGP FHA%INU £ (£%]92%)
e NO,. CO. IEE . AR AT FH B A S | BT ke R
K% B AL
o /NG, EATHERZAXMTETHLGRE
o HENFANKBRBERFGE|94% U £ (BT #HHEE
- 80% A F)




ITTT e

& & ZAN W A ki, aunenn moaR.
o MBEILEN2%NU L
o NO,R/hT100ppm ¥k AR S
o CO¥XE/NTF10ppm -

e 4%‘ 'ﬁfﬂk 'SIZ' .

o ‘i,z Iﬁgl: %iﬁ% ]\ T V;J }E é] ; RIE :E.: L :a} ol w :':"-:.x'stlz’-"j: ' , i e - IR (R A

o %]3 %&7&5&@] ]3 }J’( fE :“&71(_}7— AU B R AR R R, AR AT 5 kB 5
o ERANATE K E o Fo e

& EEARRHIRA T b e PN \1;_%!_?% ’T; :

~ +H AL e L B 21 A 4 X
ﬁ% )k)j AN V5 A HY 5 U240 7

/L H

AFHL NOx 38 /T 100ppm, CO 3B F 10ppm, 8T (3 % M€ &



AN)Y

l\\\

L4

EW P RRA G E115m3h #1130m3/h|

PRI SRAF B R IR S

— W T AN R T E

—— D FIREA AR KRATE

—  FAES5ZELT. BHTERMR
VRN R R ARA

FE2t/h (0.7MPa) B4R Y L
EARRAFREATKMRE,
RFELE LR (R #YPR
B4% N b (35%]92%) , NOy.
Bd BT SR
ﬂ%“%’ ﬁﬂﬁ}%’s?ﬁ%%ﬁ




H #5-5 v Xl

® Wt Hbr N
o (EiR4:. LMY, /Kig. W N\EHOEE.
FATE, SRR SR AR T TSI B ROR
SEILT 2R . PR T 20 H
e JI\_EL;'\ E‘Ji‘l‘ﬁ”%:
o MI5~104ERY[A], WS It BERAR N T4
BRSO/ i - L L U O - O
o VI RERA L F]15%LL |-
o NOXZET5 LWHIBUK PR 20% A2 4
o SRR A AARRFARL0% e 44




° L.

<

o —MITAIRR B MR} (200545F )
o — PR | A W ~T0 K MR R T 3K BIER AL BB T e b

(2005412 F )

i’ES‘C:

TG R R FINOy A IATLEE BN BRST (st

LN BAL AR COR T AZF I ceatn)
TG G AR R RL T 55 AR] B 52, Caournat o pover & everay)
KGR R XA AAN R B R R eat )




o fLE R RS EE HHA
o /U IR H R B R R

o JRKE"E /)
® FEILI A
WSR (R )
% LA R
AR ER BN E
LN AW W D9

B8 2% T W R RETURN

a7




o P
o ARETHLAZE20%
o [&KCO. NO,. n=C H HE#k
o MW NERKX

o [N kB
o WRMFELE|I6WNA L

o FEl R FACEAT I By N T AR VE 84Y%
o 928 T W RE/”
o 96%& T B XAt F /™ d

o NO,. COZ T Ze4HEAR L B my SR BAK20% A £

o HA _L5EAT VLI HLEE RETURN
o KR th 2SR AP A100°C, 23 N 3R 4%, 96% LA E
o T F|E KA B S




o RN YN




BIE RIS

e GSPAR 1

Fuel

Burner

Pressur. water

outlet ‘7

Gas to pilot burner
Oxygen

Cooling screen

Pressur. water

inlet 4}

Quench
water ’ N

Cooling jacket

Gas outlet

W ater
overflow

- Granulated slag






ARIEK IR TN

ERMRKBZEARABIIT R
y RICGREFR
> RIKE DR
> AR, KRR

> IRBEZ AT




Fuel
Burner
o KATHEITEA
o L5GSPHH XAl
o (BT K
o ¥ m)R N e Cooling screen
o ARMHK
o BLEMEIR o\
o HIET MM net )

Quench

Pressur. water

o BALR A water— Pmr—Ad ¥

o B/NEEME
o A
Ry Xy i
A #
W P RL P

HE R

outlet ‘ | =

| Gas to pilot burner
= Oxygen

=
=

I N
N 2 ] B

Cooling jacket

ﬂ Gas outlet

W ater
overflow

-~ Granulated slag




A8 44 o £ 8.




® TP
o/ ML T4
& £l n) A
o 1A I ] il b 28
Y15 B B Ar A
sl i
1)L\ W & S
THE20% L
V5 A HE (R 20%

RELURN B p




CMbZE P

o 12 20%

o ZIHe#E20~50%

o B AT I/N20% LA I

o PFENOFHETT B HEH20% L L
RETURN




http://combustion.ustc.edu.cn/

& B2 i
o KIAFLE

o 15 AYHK

o JNEEI L

L (BZHV)

RETURN




@ Ventilation”Air Methane (VAM)
-9

o /DR = A ACHEAT

o AREIR, RWIAIH]
LS T=F

o VAMH SR EZ] 0.5%~0.7%

o NV ITIHF]1000°CLL FER R EE, mPSITEIARCH
o RBE =W vl $ 5125°C ( 0.5% )

=
2
-
]
|
=
)
]
=
o
o
e |
=
L)

Vent Airflow
(m” per second)

@ 1 J —m— Vent Airflow




& VAMIAKEH) Ji:
o jEEINIALE

o (Swiss Roll, \ #\ & FHEE)

o Z LI

K3) TFRRZ5#4E (MEGTEC)

A

VAR

fuel

\
™ burner B
o Lirmne

nEm

TS [ N 28 TFRR 5 B~

=~
=}
N

T




® T2 ] st
of V5 YL s
o i 5 AR I S RN K
o R FEFEH

o [ KA B H
o RGN

o fic = A

RETURN

60




Chemical Looping
Combustion
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Chemical Looping Combustion (CLC) 15 fo =gl
combustion of natural gas info separate oxidation and

reduction reactions oy

nroducng 3 suitalie metal oxge

35 an CKygen carier o

Ji 46 JAKE AR

F 3

T

Compression

reulate betwaen the two reaciors.

The odade is reduced o metal in the presence of
hydrocarbons, and reformed by oxidation with air. The
reaction for methans and a metal cedde can be formulated
as follows:

Me +30; ——MeO

CH, +4MeO — CO, + 2H,0 + 4Me

The cxidation is highly excthemmic: AH_ =-852 kJ'maol
The reduction reaction is endothermic: AH = 156 kl/mal

CLC is a method for reducing the exergy loss associated
with the highly irreversible combustion of a fuel.

Formation of NO,, is also very low by virlue of the relatively
ow temperature conditions in the reactors.
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Separation and Capture Highlights
Dry Regenerable Sorbents

Sodium carbonate used as a dry
regenerable sorbent to capture CO,

Advantages
» Improved CO, Capacity
*» Reduced Regeneration Energy

« Compatible with current power plant
operating conditions (retrofit)

Barriers
« Continuous Solids Circulation
« Contaminants (SO,, Particulates)

Project Status Na,CO, + CO; + Hy0 === 2NaHCO,

» Bench-Scale Testing/Optimizing Designs 2MaHCQ, === Na,C0, + C0, + H,0O

Participants: RTT, LSU, Church & Dwight

GCEP - JPC = 4ITRM

N=TL
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