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Numerical simulation and structural optimization of non-powered hot
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Abstract: In the sintering process,the non-powered hot air sintering gas can be used to heat the material surface of the
trolley and reduce the consumption of sintering fuel, but due to the characteristics of the pipeline structure, the gas
distribution will be unevenly distributed, so the optimal design of the gas distribution pipeline structure can effectively avoid
the problem of uneven gas distribution and improve the heating uniformity of the material surface of the trolley. In this
study , the non-powered hot air sintering device of a sintering plant is taken as the research object, and the effects of the
structure of the main pipeline of non-powered hot air sintering, primary distribution pipeline and secondary distribution
pipeline on the airflow uniformity are investigated by computational fluid dynamics method. The results show that after the
original design hot air enters the gas distribution pipeline, the variance of the hot air velocity in the primary distribution
pipeline is 0. 257 ,and the variance of the hot air velocity in the secondary distribution pipeline is 0. 696 ,and the uniformity

of the air flow is poor. In view of the uneven distribution of the airflow of the original structure,the variance of the primary
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distribution hot air velocity is 0. 037 9 and the variance of the secondary distribution hot air velocity is 0. 144, which is

85.3% and 79. 3% higher than that of the original structure,respectively,so that the hot air can enter the material surface

evenly, eliminating the problem of uneven heating of the hot air on the material surface,which is conducive to the energy-

saving operation of sintering. The results can provide a reference for the design of non-powered hot air pipeline in the

sintering process.

Key words: non-powered hot air sintering; pipeline structure optimization; uniform distribution; energy-efficient

operation; numerical simulation
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Fig.1 Three-dimensional model of the original thermal
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Fig. 3 3D distribution histogram of exhaust gas in
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Fig. 4 Velocity cloud of the central cross-section of the

hot air duct after optimization of distribution pipe A
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optimization of distribution pipe A
R A5 SR HE TSP R4 R A Y 1 9 S R A AT A
FERIR AR/, A SR BCAE B 4% SRS Y - 24 2 o

B ME v, BWAMARE, B2, FEBEM—K
ST P i BT ATy 1), T X
TFASAAR ORI o 5 R R ARV A S A
SRR, PIARIG I R A 1B 2 18 A Bl R 2= AN
ST WML S0 0%, B0 Ak )
FEAMS, WA .

A Gy T B I — R Tl A T T A o T 25
0,121, RS BCE T HUE T 208 0. 615,
FALE T I 45 48 1 5 2608 40 5 T [T 52.9% Fi
11.6% . AN A MFCRE RS, BR A T4
S RS- 4 R R R e D, (H S 0P
Pyl B E v, KASIEA gt |
RSO TE Ty 2 IRKAR R, RhiET R
WA ECAEY, 5 B3 e e o e 5 Ak — 4 R
etk

3 HZMRULEHESH

3.1 WKHHLEFEE

BESLITC B S XBE A M AR & 4T 1 2
SrBE, T ERIEERAR O SO T S B 22 I
AR 2308 BRSO 0 e i T
AR (10) 6

2
Ly =3600u - Ay v, =3600u Ay |
p

(10)

X w MFLOREREG A, LD E R, m?; o,
AL R s m/s; p WTIREE, ke/m®; p;
R O#E, Pag

SEPR TR, w flp — M AAHSE, ZESCEFL O
TEAHAE, W EARUERC (10) H Ay p, A A AH AR
HR A i 1 <1 7 A

Py ¥ DPa = Pp +Pp + Ap (11)
K py pp i 1L 2WHIE O H#E, Pas py po
1, 2 Wi 3, Pa; AP 1, 2 Wb R T4k,
Pa;

TSR AR SR I R AR A, I X
(11) AT AR

Pa —Po = Ap (12)

A (12) A7, W R S 34 59 4 e 1 A5
& W43 A8 22 IR Bl He [ 55 1 W 4 SR8 =2 ) 1Y s



2025 4E45 2 ]

sk AR, SE JET AR BC A TER TR ) BB S

SRS VST AR i 117

TR, IS e Al 2k 2 rp ] DL Ao 9 Y
AR R (12) ISR
3.2 FEESFMMAK

B A TG 3l 1 RS 25 8 18 i 4 TiE AN 1
SIlnlE, B A E SR (K 6),
S B TG 3l 1 X pe 45 8 18 RS Sk K R A
FER— R A3 BC A 5 WA S AT A i, AR
A C2) PR IE, TE— IR B S A
C S8 Z 1] 3G U 46 78 >k 52 IR 3l 1 22 45 16 0 43
Ko PUALIE 5 8 s B 3 = 1 7 BTR
HE 7 Al A, — KRS WAt B, =
YO BCAE HY -2 3t SV 3L 1] AN W 85 i, A7 72
WrzEhl. B8 Gt T EEEMAE S B
ISP X573 B R o 1 e ) = AR I, B I 8 AT
ML, — R EEEAN BV B TR, Hpg—

E6 FEEMUEHNELEETETE
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