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Thermal Balance Test and Analysis of Sanitary Ware Roller Kiln

OU Jianping, WEI Yongchun, MA Aichun, CHEN Zongwei, JIA Jinpeng
(School of Energy Science and Engineering, Central South University, Changsha 410083, Hunan, China)

Abstract: To improve the thermal performance of the roller kiln in a sanitary ware factory, thermal balance test and analysis of a roller kiln

was carried out to solve the problems of lower production and thermal efficiency. Results show that the thermal efficiency of the roller kiln

is 65.4%, which is relatively lower. It is necessary to be improved by some effective measures, such as sensible combustion organization,

reducing the amount of the pumped flue gas, optimizing the way of flue gas exhausting, and using thinner supporting plate.
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Fig.1 Diagram of roller kiln structure
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Tab.1 Results of heat balance
Heat supply Heat expense
Items Heat /kJ % Items Heat /kJ %
Combustion heat 2021434 99.81 Physical heat of products 26620 0.91
Physical heat input by supporting plates 5528 0.19 Heat consumption of water .evaporating and heating 209792 717
of the ceramic blanks
Heat consumption of clay decomposition 351424 12.01
Heat loss of flue exhausted from the cooling zone 814738  27.83
Heat loss by output supporting plates 10356 0.35
Radiant heat loss of fire observation hole 180 0.01
Heat loss of incomplete combustion 3629 0.12
Physical heat taken away by flue gas 805851  27.53
Heat loss of the surface of the furnace 658442  22.50
Others 45930 1.57
Total 2926962 100 Total 2926962 100
Heat efficiency of the furnace / 65.4
3629 kJ, FRARIZIEPARSC Y A 32 2 5 e 2 (EERR TR R

. 2N R R R GBI R KR S E A
Koo PRI RR ORI R TR, R R
ok, WEATRAE A, A B TR AR A
PRESAE C b . T DA B RS S o e
IRALFARTE LRI

(YIS A

ST B PR E S ESR, 1527.53%.
Bz & BUE A VRS IRE B 184 €, R
A MEXHZ A A A I B B L, FESE
BRAEFEH, % R T TR, &
PABVERANE, RFREEETIHT FRAERDY
PR AR S RIS EE R R T,
TE—Seh) i, — R e TR o, AN
SELIRTNER, ANAFE IR 0 B WS T
FRASHE, R A E TR R BE S PR IR TE 4 Jdl
EC TR, RSBE MR S S .
WA 5 SEFPGT L FRZEE kR, PG L2
FIE100 C; o RIZHRIE 2 e THGHE ISR 43 A1 7%
AR, BT, SR A E TR
A I A5 1 S TS A R Lk ST s B HENA 1
PRI, NI ARG R R e, S E
184 C. Bk, At—PieEamrBARKE, Nea
PRI i, R 2R A R i A T

B R R T BRI R, AR SZH
22.50%. @KL B, PRONZESS . LKL A
JUR AT B A e AT 43 70k 60.7 °C L 135.7 CTLL K
183.5 C, RIYERGIRIRIERESIF, (HETSHIK
F PRI ERE R A, ARSEBLZ RS, TR
B R AT iy, A R B R A T
FRHF BT ORCHRHEE B, PRI i SRS S HE
1 BRI R T T m A (i LA E— 25 B AR Ak e T
BRI . BRI MR E3R AL T % A
B, ARk S IR HERM R BB E A
e B RIS 2 1t B B AR R E A 28 IS TS
B,

(5B A

FEMCH BRI 0.35%, FBlE/N, (BB
APBTIEIE K, MR, BE R e S
25y SN TE N £\ A NP b 3 o i
EEHR. AWEERE, FEAERKERTE AN
SUF, EEEH10.5 mm#h7.3 mm, FEVHIREFE T
P 718.71%, PR EIET%, HIEHEH b
AR, XM E PR AR T —A
S, W R R ECE A — 2
ZHREIERI AT . FEMAESGEII TSI T R % et
PrompEmE, HAjramioeR, —Fhbsska. K

(CHESp Iy Sina Academic Journal Electronic Publishing HohdE. A iEvkihts Bp4Emed. o HEEARERRC ki JEE RS



#3668 F1H

BT %&: DAFRRE

ERTENLSTRES T - 77 -

TR 5 CRAT A 2l & 5L T ) i el HG
PUEAEVEREIS 2 fd 2R

(O) HAh PR

HoAts P 2k SNSRI M i ik
B, MR EAL R A SO R EUE 8.4, beH
2O T R AR 33217, W R A AR T XL
%, FANSZE A SN TN, SEILESE)
TRIE P B 2= S TR R BB s . ATRURY, HE
LA 2 SO TR R B S D B3, AR A AR
AEEIRER T, T EREN30%FE418%, T
RE12%"o IR e, U E RS
R )R, FRARESL AR . PRAEBE Ak
FROER:, wlBNe S NN, PR .

4 % ik

(OHER P I BRI H
WEMN27.53% , HUGEEEARREEHASLR, HE)
B HMEN22.50% . REPERN65.4%, Ab
THEINHEKE, BRIER AR, TREE N
B,

(2) IR ZE P e PR RS AT FE . vl b
M AFEARERR S b SRS HII R, FRARFEAR A At
&K AEHZYRGE, HREESES, FRARIEA TR
St MRS E, RS ERE N
PEER, FEARHEMRIR B

BV B GERIEAT A o K553 BHEIR 7 ke
wAEPHEE T, PR AORARE, R
Pt PR SR IRIRIGECR ;. A SHCREE . R
. EIRA AR nT e i RLE AR R A
M EARIEO T, AR KE, KR
BIXSE, FERRnTT H G AR Rk
R

(4) I35 B HT 100 AN PP TR S HE A 11 B3
TR, SORFLEEESREI T, Dy

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

TR BEIOR o

S 3k

(1AM, L0, skfks:. B Tl REREEE AR M. JExt: b
Sl iR, 2008.

(218 40T, XAHoi, XHEAR, 55 KR TV REFERBUIR B 1TREBAR

EHELT]. BZE2EAR, 2006, 27(1): 109-115.

ZENG Lingke, et al. Journal of Ceramics, 2006, 27(1): 109-115.

[3IXUBH, Mifk), Sk, dFUE R RIS AR I A TH L)
HT]. B4, 2012, 33(4): 500-504.
LIU Ming, et al. Journal of Ceramics, 2012, 33(4): 500-504.

[41BRT &, B /NI, SRR, Tl 2 bl o B e
BURFFELI]. FiPE2A3R, 2012, 33(3): 358-360.
CHEN Gongbei, et al. Journal of Ceramics, 2012, 33(3): 358—
360.

(SR, PP IR EARIMI. BT WHTRRAHOR b,
1984.

[6]GB/T 23459-2009. b % Tl 2 b Pebflly . Hodeile 5it
HITIEIS].

[7I5KAAE, XUG, AL, 55 BT
Fa%, 2009, 2: 52-55.
ZHANG Genshuan, et al. Ceramic, 2009, 2: 52—-55.

[BIZIR . KA T RERGHERR I MRLF ZE, 2010, 163(4):
6-9.

REZARE PP R D).

LI Zhenzhong. Foshan Ceramic, 2010, 163(4): 6-9.
[OTWHHETR, ARNEER, RO, B2 451 B0 et (1] K e,
20006, 42(4): 52-53.
HU Chenggqing, et al. China Ceramics, 20006, 42(4): 52—53.
(01 TFLLE, sRWISE. JEEEAR SO0 SrE 2 REFE RN S0 ]
K%z, 2009, 10: 42-43.
NING Hongjun, et al. Ceramic, 2009, 10: 42—-43.
OBREAE, BiE, EXH, & SORAS &5k A -N RS R
AR B[] FEERER 4R, 2002, (S1): 105-108.
CHEN Guihua, et al. Journal of The Chinese Ceramic Society,
2002, (S1): 105-108.

http://www.cnki.net



