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Mass-heat Balance and Energy-saving Technique Analysis on Oxidative Pellet Kiln
FENG Jun-xiao', LV You-yang!, ZHANG Yong-ming?, YANG Jin-bao®
(1. Beijing Science and Techonology University, Mechanical Engineering School, Beijing 100083, China;
2. The Pellet Factory of the Shougang Group, Qian’ an 064404, China)

Abstract: Based on the principles of heat balance and materials balange, the paper carries out the mass-energy balance calculations. Simuta-
neously, the evalvation of the whole facility is gained. The kiln adopts several measures to ensure the pretty production run; however, mpro-
vement is stifl in need; this paper also analyzes main factors affecting heat balance state in kiln of the pellet factory of the Shougang group,
puts forward a series of optimizing parameters and control measures of the oxidative pellet kiln; the suggestions that would decrease the heat

loss is put forward to reduce the energy cost,

. Key words: rotary kiln; mass-heat balance; energy-saving; thermotechnical analysis

SR [ IR R AT RIE T, 1960 FXEET
BRHET B THA LR R4SV RENHE
W-EHE, HRBIELE.

BRI e X R MR BN KIGEREXT
REEEEEXBEGA, EHAGRE, SHERT
FERENRE T EEY, BREANSRURENEL
A, RBROR R, SRRE AR IR
AEEYERaAEY, ARG RIEX AR
Biffr, WADREREATHTRNEE, B4R
B, HRAABEXFRE TR,

SO B R BTRE A AR H R IRA T BRI
EXENSITIEOESE MREAREE T REEN
AFARSR TS MIERAT PR NE, *
HEMMEIHEN, AELPEERIESRRITE
AEAREE.

RXHE R QPR RAE PR L, ST
EmERE BT A RSN EZHERTHIHT, YU

B EHE: 2007-07-06; f£5H 8. 2007-07-09

fEEMA: Bfp(1960- ), B, IWAHEAEA, X2 B4
SIF, MEHEE RS H T AN HIRENRA I
SfkimiioR- ), &, HENEA WLHRE W
FEH A AL B B 1 B R R T B AT DA R B B %
BEVECE LIk

14

32 ) LR A D1 ) SR A R

1 EREREFERESH®

WA R T IE RN, RS R EN, BAEE
REAZRIREZH (AT RETEESRE
BHGMRREZ R (BELTH), HY.0=3 0.

B R AR 1 RO (ARRRLEAR),
BURSEFAANS L b, FESKER b P, Y
PHEERBEATTEREE A THANE. #HAR
SRR . IR B 00 FE L R 5 0 )
RELER 3 K, T~ MEENN, RE. RE. R
BEE 2%, SERSHF 4K,

P R AT B R TS LR A AL B 1 T
ERERE D, EEOSEHET S RENE | FoR.

= e | AR
i EiE ety A1
M £ e
| ESEERERTEAERSE
2 FREEEHALER
21 @ik

ARWA TR EEN-HHE AL EE ERNE
T HTTR, Kok 2K, B K- L THBARK



% mmTe

(T 3k Am ) B 36 £ 2007 35 5 1

TR 2 XETT2ENR, FES
WXT 6 h. KRS FATTEEIR T, W TEEEY
0.35%, REMGRRRER S 246%, A TioMER
FHESBY, HHAKBRERDN, HELRETR
§. AARE BEEENITERT AN, BESERLE
1. %2, WEFEREBHN1h, RPFHSHIER 1D
BEEE.
F1 DEBUNTER
HWABELFT B (%) X EEE R (%)

MEG, 426 (1.06) BOBLGY' 273.34 (68.27)
ABH®RG 27229 (88.01) NG 12565 (31.38)
ZHRG, 11395 (28.46)

BARG, 636 {1.59}

B NGs 3.52 {0:88)
AG 139 {033)
& 40038 (100} &t 400,38 (100}

®2 EREATER
e AFRFR A0 (%) Fb g 10%d (%)

PR by BB
e, WG9 Lo 0L (22)
AEHBUA P
e, 102 (529 LUl 15191 (3138)
R B R LA
g, SIS0 Ll e 085 (01D
it ,  WEEE
supgnag, OO s 16 08
Fi1E
gigr 07 (019
ag 1491 (246)
kil 48403 (100) &t 484.03 (100)

C 22 EBEPREARGHER

(1) HEBEE O =111.71 x 10°kT

(2) ElmRyE

m=[{'- G — GG+ 0+ Q0] ¥ 100% = 2396%
A OB ARG, K O iR,
K; O RBRAEHANEE, K1 00— iR AR
B, I, QovEEREANRE, K.

(3) BFEERA

=00~ (/3 01 x 100% =42.57%

K TONERERBEEAR, K, O WESHE
fig, K.

(4) hELE#

BT AR AR
b=Gy/Gy'=0.015 6 tt

A GNREIEE, ¢ GUYEREIREEE,
P =D x pw=041 x 1P KA

A CowWBEHEA R INE, klke.

3 WRSERSFRTRERL
BELERETFEUARTESER, S5R5ET

T, MERRA G- EHE FE R0 T ERE

BT MrEsie:
31 BB

A S A TR TR 3 268 C. EIRFETE BB K
17.46 x 105kih, BB E A 3.61%, iR IBEEEA,
FEEHAETPIHBENSEE TR AME, REER
KA A THIRE AR D MBI, PR,
WLy TGM-3 K, B 270 mm, 7350 mm, 0
REFXVNRTHEHNEREHE, SARXEBEER
EESJD
32 RS

— R EET AN ERE, TRESEANREN
B, SREARBEESTAHERY, HERE
SOHRAR—EMELE —RRENHSPYEEE
dE el E, DRERSEAREIEE EUNEE
HALTR Fe EiLh For0s, BNERNEESERRSY
AT, G E R RS P RS BER, 1B F 14.8%,
FERES. GREBSASBEELNEET, 528
FHE 8%~ U%E{ES,
33 EEEREE

T R ARSI B8R Bl AR R A A Rl
FEA 156 kgtt, ST HOTE 13.37 ket, HEREBWHEK
RAEZTMERFFHTRITAE, R RKER
BT, M8, TR ERFAERRE, kg
FAHE—BUGE, BEBRE, NSRRI ERS
WATRGEFT ML, AR KB, B, iR
ST AR — R E kT, IHTRERERK, BE
Hilk—H R RN .
34 ERERE

mE 2 LB D, REEsL EHEEERER, &
EFH 280 C, MEENRE 2RI TEHHTASER
FHREREWN, FLATRE WAERSEEHRE
. Wk THREkERS, LHETELEN. BE
FHEEMFSE, BNEAREAEHSRTRALR
Rl Bk & FREE P, 8T S5 EEREN
i b IR,

15



(ki) F 36 £2007 F£E S

/% '/ BR
2 EHTERERE

35 ERELEERE

B 3 kB A N R . AL A
B IE B R B 4 R AR S R R R AR A
FREGTRTRENERE, XSRS AT
H3R R, FuTal AR R RIS EEERAAR, BS
Bl ERNAE, HTREMRAREFERR, —AEHR
HoE iR B %TE 1250 CAEA™, B 3 RN E
ERALHEN. 4 3 WA LG R MR REREF, A
3 FE AL ERMEERD T EREEENER. X
HiEEERS LR RE, Fah.

1350 ¢

1150

1 . '
woﬁ% &g+ R

B3 EISAERER R

36 L FRAHRN

2k, FESHRN, RAGAZHER, #%K
R, EXRENERES. dllidtEE, &
Ay 3R 42 0.85 % 10°KI/, (X5 B AR 0.17%. &k,
% B2 AL A9 32 R MU BE4) B3k 69 776.78, 28 382.445 m'/h,
T HE RE % 90 000 n/h, SXRUE B T AEHD
EWNAE, ERAREMAETEANER. XES
BRI EGE TR ERE.

4 &5 i

BRI, TEE SRR T — A R T e, &
FHETEHEEARY, MEHEERLRER, EENE
kT, AHFF—ERE, LMENPREE, R
BEHE, S5, S PRENE, KENETHY
FEEST, AR IERE.

16

P$EIR:

0] KRR HEN-ERTAARARTREMT U] SEE
4, 2006, 16 (2): 12-15.

(2] BRPE, RTEE, MR, ¥ SEU-EHEFERCRE
FREMTE ] feEskR, 2002, 27 (4): 16

B3] M3CR. EEEERAEHS A RNET D) FATZ
FEF, 2003, 3 (1): 30-34.

 M% A SEEREGR TR S UL B AR, 1999,

5 (2): 101-103.

(5] Hieke, EHs). HNXAT AREAK LR PR I
gk, 2005, 40 (10): 13-16.

[6] Evee, % B, ABE®, % $iH 200 T o EARAREE
Yl-EEE R ). BesERA, 2005, 30 (4): 9-12.

[71 MEISEN A, SHUAI X. A Rule Based Cement Kiln Control
System Using Neural Networks [J]. Proceeding on IEEE Inter-
national Conference on Intelligent Processing Systems, 1997,
1 (1): 493-497.

[8] GUEDES DE CARVALHO, JRFPINTOAMFR, PINHO
C M C T. Mass Transfer Around Carbon Particles Burning in
Fuidized Beds [J]. Transactions of the Institution of Chemical
Engineers, 1991, 69 (6): 63-70.

{9] COKERDT, ALLENT, FREEMANBD, eta. Nonisothermal
Mode! for Gas Separation-hollow-fiber membranes [J]. AICHEJ,
1999, 45 (1): 1451-1468.

[10] BISKOG, GUGLIELMINIG. REMARKS on Heat and Work
Thansfers in Systems with Uniform Intensive Properties [T,
Chem Engng Com., 1993, 120 (1): 1-14.

BB AR NI N B Sy B X T S FaSaSa SaYatat a2t

WZ003212 MR A TR AW ——(Industrial Hea-

tingh, 2006, V. LXXII, No.9, 56 {3%)
fE SMS BORAFRITHEZEEMER - FXREHAL

FRIORIT R, HETEE T ERRRER BRI, &

HRMBRAREESRBERXNBEREZA, ARBRARS

FIBRIDTEG S No. 3 HHAL, XPERERIALSHLET

MEYLE, FEEEHOE254 om HERERYE, B5RE

AT 2 150 mm,

[fE @ #l

WZ003213 FHERHavh —— {Industrial Heating), 2006, V.
LX X1, No.10, 28 (3)

EFMMG-ME I ERAL B RAEZ—HESPHTH.
X F R 24 HVFS01-SFQ BESH (A E5A
10°Pafl 6 10°Pa), | 5 HVFTOI-B BIB=S4 (BTFH
2x 107 Pa) §13 & VVF202-B RURER T WA (HSH
2 % 107 Pa), Frfth THIEH GMVACI B8 sE A i EHL
BHASL, P FHARLR W EDINFAMERTS
BHEEHLEG, HVFSOL-SFQBPTFHPBRY: K x &
x #E=1067 mm % 1 067 mm x 1 500 mm; HVF701-B {4
RF: 1200 mm x 1200 mm x 1 500 mm; FS9 TR
HERMARX. @1

fe W #



