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Study of effect of internal air volume ratio on gas flow field and
temperature distribution within rotary Kkilns

YANG Pan',CHEN Yanxin®*®, ZHAO Bo®
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2. State Key Laboratory of Architecture Science and Technology in West China(XAUAT), Xi'an 710055, China;
3. Institute of Powder Engineering, Xi'an Univ. of Arch. &. Tech. , Xi'an 710055, China)

Abstract; Pulverized coal combustion in rotary kiln provides heat for cement clinker calcination. The effects of
internal air volume ratio on the flame shape, gas flow field and temperature distribution were investigated, which
provides the basis of optimization operation and structure parameter for the burner. Accordingly, a rotary kiln with
the length of 60 m and the diameter of 4 m using pulverized coal burner is examined. With the Fluent software, the
turbulence model, the pulverized coal combustion model and radiation heat transfer model were established. When
the internal air volume ratios were 0. 37, 0.47, 0.6 and 0. 8, respectively, the flame performance, gas flow and
temperature distribution in rotary kiln with a pulverized coal as fuel were analyzed. The results show that when the
internal air volume ratio is 0. 47, it will get the good flame shape and the flame temperature can reach 2 000 K
within the rotary kiln, and flame temperature distribution meets the requirements of cement clinker calcination.
Under the given best conditions, mole fraction profiles of O, , CO, and CO, is obtained along the length direction of
the kiln. Analyzing the inner recirculation zone near the outlet of the burner and outer recirculation zone near the
kiln wall shows that the flow field and the gas concentration are reasonable under the best operating parameters.

Key words: rotary kiln, temperature field, internal air volume ratio, flue gas

ORI R b8 2 R AEAR R AR Lo sE T ol 5% 3%
RETRAR™ . w7 R BUIRHE, T de i AR B 2L
RERHEAE T & BB a0 BAE S 8. BER
heds BRI K ), HHTH BT 2 KUE BB R
e, XK AR I w N OR R B RR. A
S I — b Y XU R R R . DU XU R A R
SRAT AR A, BT MR SRR WE 5T Inl

%
=
a5

I

Wi B 2017-11-22 &M EH . 2018-08-28
E&TH . ERELE I RIH 5% P (2016 YFB0303402)

TN RBH IR B 1 D K 3 I AR IR 3 43 A IR DR
PRALIREE 25 B 254 S0, BN T, B
TR Iy b SEE R 3. H R R Dl A 9 R
Be I BIF I 2R BB 7k, R ik
FEILATRBE R B R S WA R 2 L B T B IX e
BRI % BRI R SF Y B
WG EYYE SR AT U BRI

F—EE: B WHO986—), &, WA, BRI KV RE KA G & 55T . E-mail: 421437483@qq. com
BIEMEE: BRIEMFO74—), B, Bl 22, FENERIELSRLTZ¥U RS EEFIABE TZM5. E-mail: yx-ch@126. com



750 WOk # 5B K

O HHRFEER) 550 %

ST EAE RIS A SR HBUE T B J7
ORI W 5T, WAL SE I A, JFH R
BFFAEBE T SE, A Fluent A4 5 e He s A
FULH KA TR DR 25 PN ST 3 Bl B 4 A1 5 0L

FILHAER, B A b — e BT T & Fh &
FE O F 3R 1] % 720 N A% AL T R A BB, o g
MR O A Y e 35, I KR 70 A 15 [l & 7 N BE
YrRL YR IR R, BN AN XA P R R 3 A,
VLR el 5 9k 78 5 00 2 N BE 2 ) e S R HT IR T
VAR N 8 s VAN CI B A SR Y Ty
IR T TR, ik R, FE
BN IR Al Il AR N & FIE IR AT T S
FrRIEse, FHLEE % BIWMA . Ykl 5 % R %
S OGPUR AR AL A, ST AL B OB B e B %%
EN— 4G B A, Jenkins 5 Moles'™ % 552
ST K YR 2 I TR Bl 00 Bl AR AR Y. X A S R
F Hottel 5 Sarofim'®’ iy K 4 43 %, (HIX =A%
B AT ) J7 2 @ Sr T B N AL AR TR AR
{HARL Y p 02K 2% T8 W okt I — 452 3l Ik 7 BE 1) 4% 3R
5 L 3 HASE RS e 37 ) A8 5 A5 A 5 B SE A 22 K .

Boateng &5 Barr'* ' i — 4 jif FE i A4S A 5 3%
TR N PR 4RI AH R . (H R 2
TR E IS, Bul ' He#S T H
T AR e B el B A ) e, R, W
BE, Ze it K Pt 5 5 S DY AN - AR DY A A%
JEEBEATR A, LB R TSR, %
PP, e, WRhiZ 3 Sk iR r
SOMAE I IS, i Buil't g 7 = A
FU R ol S b PR AL S R e T . R AR
BRI E Sk sh 2. BoE B2 A
wik. PRt B TR, SRS il
HT=AREE: w312, wkiish)2 5 46 7 )
R . I R AT PN P A ) B AN A AR
et PG S REBEEE, 4 0.1 W/(m -+ K).
TEVPEVSR A I 5T v 22 Rk i 5 R

A R R, Bh R 5 AR R SR E
TETEE R kL2 3 L 5 & WAL O R 0 R itk b
BN T AR SR PR ERER Y B 55
B2 B FAH BAE F %5 1 20 I 3R AE N I 05 A .

ZE Ll g, BT Fluent A4 0 1 LA T/ 52
PREGTTEE, B 55 2 N AL R ) — 4k 0] 2 4 4%
AS, BRIET G R Y G R Ok R 4 0 S B o R
FH =2 AR S AT A T [l %% % v ) A% PAAE 0O AR
RN PECF R R SR — R g {H X s
T S ST ) AR v T 2 T W Rk 2 RN X A

PRGOS R S0, X A ] 5 5 9 A% A A% T
BRI DL SE B 0 5

eI — DU XUE KB 52 &5 B2 RSP R @4 m X
60 mr) [l 5 7 A A 00 B, nk el e 7 1 BL L
TR € W THEL I R 55, N e 3ER) Fluent
BAE, BT R MBS AR R, RSN T PR
WURE 5 755 B ) f) e 5 48 A RY, F 50 A [m) B A Ab
DA FbOR [l &% 2 B K AT AR ISR 3 4 A K
IR EE 3 A 1) 20, BRI 4R T Dl A% A N ORI
e LA E S

1 HFEBHFET

1.1 FEAT 350 % ) 4% %Il 53

1 I 3% A 745 S35 BB DY JXUTE R 8 25 B4 25 1) 7R
B, BN E S0 D KGE L P XGE
WGE A Ao KUIE . 38 B0 [l 4 25 MRS S @4 m X
60 m. @IRBREEIH N Bm BB R, BE NAR
A @3. 4 my ARSI R B E A Hi s T i A8 2
5iR Z T s ) R 68 T E) R A R 2 A AR B, E (]
PR B RO A 3 Sk 20 m KX B T8
e 2 Pros.

B 1 M@ EESRRRSNEERERE
Fig. 1 Sketch of four channel pulverizedcoal burner
1AM XGE 5 2-BE XU 5 3-1P9 1 XU 5
A-HG RGE 5 SRR T R K IS AR i E

SRR 2 DU i E S R b f

B2 EEEHTEESTEE

Fig. 2 Schematic diagram of the calculation domain
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Tab. 1 The inlet velocity and mass flow rate of the ducts
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Tab. 2 Elemental analysis of the coal
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