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Research on heat loss measurement system for rotary Kiln shell

Zhang Rong Liu Xiaoyan

Wu Weining Lu Xinyue

(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: A system based on the infrared image and the heat transfer mechanism of radiation and convection is developed to measure the

heat loss of rotary kiln through the kiln shell, with which the models of the total heat loss is derived for heat loss calculation. By using

LabVIEW programming language, a software is then developed to measure the heat loss. The effectiveness of the proposed method is

tested by using a cement rotary kiln as example. It is shown that, the system is able to capture the axial temperature of the kiln shell of

interest and calculates the corresponding heat loss correctly. It is also found that the heat loss through radiation has similar magnitude to

the heat loss through convection, and the heat loss in the burning zone is about 4% of the total input thermal energy into the kiln. The

result of the present work has potential usage in the energy-saving production and optimization of process parameters.
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Fig. 1  Fitting curves of air thermal physical properties
parameter ( A , v ,Pr)
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Fig.2 Interface design of heat loss measurement

system of rotary kiln
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Fig.3  Structure of system
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Fig.4 Schematic diagram of infrared scanning system
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Fig.5 Example of infrared heat image of rotary kiln shell
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Fig.6  Flow chart of heat loss calculation

R [F] s} 2 B3 G A A SR Ty 3 L R S i 2 o 73R
T Al 1) 30 B4 A I, A B A 20 o T B, e g — B A4
V52 Jo Uk S P (P Ay 32 B 4R 3 T U B, 45 & £ AR
BYLLANAH G 7 2, RN ] A48 3 A s 2R 17 81 241
A A, A 380 AR T it ) A 55 L
2.4 ZERETRARGFER

S5 R0 7 A 45 2 I B 2R Ty 4 R AR R B
DL KR R Dy 2R B s TR AR A i 4k . FH P AT AE S 2R /R IX
e 7 2 T E 220 P S A R I A R ), A >
R EHIR . BIE WoR K g5 T 302K T 3 B A ] 1)
AR, 7 5 AW 5 53T o

1 LabVIEW Hrit53 i 848 25 DR A7 AE N A7 1 22 i X
W YR e R, S e R B AT R . R, TE
BB AR AL L), 5K ] LabVIEW 5 Excel A3 15 1Y
TR ARG

3 REMKEERSH
TESE I I R GERE R R T2, A SC AT P 3K U

Il (B 7) i), 3 RGE U RERE AT It 2% nl 4% &
HAR4 m, K60 m, FRARA N 2. 29°, I AbRIESLE

¥4 3.8 v/min, PHAYK (2014 454 H 28 H ) b3l
JENTE 15 ~26 °C, XMIITE 3 Hideiti (3 HAMIEE N 3 ~
5 m/s) oI A IE A B LD AN AR A il 9 A R AR IX
R 40 m L AN GR AT B £ 10 ming, R G0N
TR R K R A B X R B X I (1S 20 m,
TELT AT X L ) il 1) 37 0 38 ~ 263 pixels, U141 8
FR) o TEWEHTESEUR I 0 ~ 24 fif LM AR
T3 R GEMA, W B 25 5 18 9 Fw

K7 KA S
Fig.7 The photo of cement rotary kiln
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Fig.8 Example of axial temperature change curve of kiln shell

0 50 100 350 400

1730 -
1720
1710 F
1700 ¢
1 690
1680 |
1670
1660 |
1650 |
1 640

0:00 4:00 8:00 12:00  16:00  20:00 0:00
I Z)/h

B9 I PAREALR S Bt 1] 22 £l i 26

Fig.9 Change curve of kiln shell thermal loss with time
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