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Combustion Characteristics of Calcium Carbide Furnace Off-Gas
in a New Type Combustor of Twin Burn Annular Shaft Kiln
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Abstract: A 3D mathematical model of flow, combustion and radiation heat transfer was
established to study the combustion performance of calcium carbide furnace off-gas( CCFG)in the
combustion chamber and to investigate the impact on combustion from different excess air
coefficient. It is found that the flue gas from CCFG burning is blocked by a baffle wall and forms
a big vortex, thus the high temperature zone is inside the baffle wall. With the increase of excess
air coefficient, the fuel conversion degree becomes larger, but even if the excess air coefficient
was up to 1. 3, there remained CO in the combustion chamber exit, i.e. , a small amount of fuel
will burn out in the kiln chamber. As the excess air coefficient increases, the average temperature
of gas increases first and then decreases at the exit of combustion chamber.

Key words: twin burn annular shaft kiln; combustion chamber; calcium carbide furnace off-gas;
combustion performance; numerical simulation
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Fig. 1 Schematic of combustion chamber
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Fig.2 Temperature profiles
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Fig. 3 Distribution of temperature and flow field of
the gas

(a)—IRIES i 5 (b) —Hiba 5.

2.3 TEEFSRRHBFTRRIRER N

HLA B EE B A COLH, #il CH,,
] 4 SR BUREE N y =0.4,0.7 FI1 1.0 m =4~
SRV 2 Bl ) (0 TR 0 i o 0 B30 0 A .
NG LRI = T 0/ o= N i A= i I B 97 W
AR A 2R (LT FE A TAILAAH W]

WRBEA AL TR e = 2 ir &, T DA AEy =
0.4 F10.7 m P#HE L, HhZe 7 B AR5 B
AR IEEAE 1T y = 1. 0 m V0 B, 32 BB K% 5, S,
Ry A 5] fa A R AR e Y B A )
CO, Fl H,O, [RIFE USR5 v i) = A~ BRI A7
X PIFR A B HEAT 43 0T, WL 5. AL Ffon] DL
CO, HEZHE/Y), S izEem T H0, RE &
FEREARC (U2 B AR B0 1 5 4 49 450 A1 R A
R AL 76 y =0.4 F10.7 m #1H F, ihe S
RGP s LA 3 A0 ka3 vy = 1.0 m K
17 _E A2 B P KBS 3 AR 2 Sl shAR /)N,

RIARF: EANRENRIRBEE N B 6 R A REE 203
AR
1.4
1.2
1.0
0.8 5
0.6 x,
04 &
0.2
E 10
-0.1 L . : L L -0.1 4.0.2
-03 -02 -0.1 0 0.1 0.2 03
Yoz B B /m
— C0-04 — CO-0.7 — CO-1.0
--- H,-0. ---- H,-0. -- H,-

-~ CH,~0.4 - CH,~0.7 - CH,~1.0
4 zHBEARFE CO,H, #1 CH, HEREHH
Fig. 4 Mass fractions of CO, H, and CH, at
different height in z direction

PAHLAT RS AR LS CO R SEEEA T
B, AT IS BR R s SR BN AR R
R RECN 1.0,1.1,1.2,1.3 I, BOBHR B
BAFH 92% ,95% ,98% ,99% . nf LIF i, 7 4
Pt i 23 SR BT B RHR S R 8 3 90% |, (A #R
RESCELSE R, B I s SR BB 1k
RHAbe % Wi T 5.

0.5

3
0.4}
1:CO,~0.4m
03} 2:C0,-0.7m
3:C0,~1.0m
02} 4:H,0-0.4m
| 5:H,0-0.7m |
2 T 6:H,0-1.0m T
0.003 | ==ccmmmmzaeo___ Zf_ [P
Ss Vi
0.002 5~
7
[
0.001 | 4!
vy
\,
{

B5 zARAEGE CO,fH,0WRESH
Fig. 5 Mass fractions of CO, and H,O at different
height in z direction

2.4 BRiEHOSMESE

BRI SR B 9 B L2 1.
BREE BB R MBS 2 5 CH, il H, 58 2 T4 #E,
CO A4 B T CO, M & i it 25
SEBEG G, 2 H,0 & IR AR,
4 H,0 /& CH, BB ). Mg mas AR
1.0 ¥in%] 1. 3,0, —EAFAx, i H & 2B i
TN, At S BT T e 4

F— 7T, NEL 6 FTLUE HY, 10355 5 B
B RS RRBOE B AR, AR I A
A RTHE T, BEE S R B, =R
PR TR K R 1 B 3R bt 2 it b s



204 AR FFR(ARAFIR)

% 39 A

SERBHIN, A 1 474 K BT THEE] 1 498 K,
1523 K, FEARE] 1512 K, /8 H R R, — 7 TR
BHRGE R RN 2 S BUR SR B &, 55— 71
R EIGIN SRR B A ) S BUR b TR
FEREAR. FTLL i s as SR B 1.0 2] 1.2 B R
RMIRBE R R o ., SR LT i s
SERBON 1.2 F 1.3 BF RRHR bR ETHIEE /N
23 S IO IR B AT A/ S B (., S BOR
IR S5 AR B A AT A I RS R
FHCH 1.2 T IRA.
®1 BEEHOSEEHRS (RENH)

W,

Table 1 Average composition of the gas at the exit
of the combustion chamber( mass fraction)
Wiz A&%H €O, H,0  COo N, 0,
1.0 0.309 0.005 0.066 0.612 0.008
1.1 0.325 0.005 0.032 0.622 0.016
1.2 0.327 0.005 0.017 0.633 0.018
1.3 0.328 0.005 0.006 0.636 0.025
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Fig. 6 Effect of excess air coefficient on average velocity
and temperature at the exit of the combustion
chamber
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