F20BH T
Vol.21 No.7

TERERERFIR

The Chinese Journal of Nonferrous Metals

201147 H
Jul. 2011

TEHES: 1004-0609(2011)07-1734-07

AL FESM R . BRARBERE AT 2 . DL
SRR IR T RAEREAE MR LU < Y
P M A GESEA AR DL, S 4 AL S BEdE 15 M
HFHHIELR N “ o A1 BEX R GEREFEREAT 208, I
AT LARE B Al SEAT BRI A T e i, GR T RE
BERE H 2 i T AT AR < Zha T 5 s

AR E IR RS

BAE L Akl Bkl ATR

(1. PR Rl 5 TRk, Kb 410083; 2. tEEENLATE WR AT, I 450041)

8 OE. DRI S B B, VR B A P I R S e AR SR R A A B A
2008 FEPIA H AR B AT U, A BIEER A i R o 1 LR R R SRR . T R it
SR AR VR L e B I IR RIZER TP, AR 85% i AT BVEHRE I LI ISCR A,
A 7% A7 BT IR L R T 15 R i vl A7 AR A ™ e o SR FHI S M bt R b REFEIR Bk
TN = 3 B | 45 ) VAR YV TWA Qs 357 NP I 1 e S 2 W €L 1 o AR K b 7 O (AT o [ A S 8
KR RGTRE: M SAURERZERE WA TR

hESES: TKOL MERERD: A

Exergy analysis on energy consumption in alumina production

CHEN Qiao-ping"?, YAN Hong-jie', GE Shi-heng', ZHOU Jie-min'

(1. School of Energy Science and Engineering, Central South University, Changsha 410083, China;
2. Henan Branch, Aluminum Corporation of China, Zhengzhou 450041, China)

Abstraction: A complex grey-box model of alumina production in mixed-combined process was built on the basis of
exergy transfer theory and analysis means. According to the two months production data obtained from a certain
aluminun corporation, the loss and efficiency of the exergy were calculated. The calculation results show that the supplied
exergy is mainly consumed in such unit processes as slurry sintering, aluminium trihydrate calcining, tube digestion and
evaporation, which consumes about 85% of the exergy in the alumina production. The slurry sintering process has the
lowest exergy efficiency of about 7%. The innovation for energy saving can be proceeded on the unit process with low
exergy efficiency. It is not only effective for evaluation of enterprise utilization of energy and quality of energy loss, but
also advantageous for making the best of the potential energy saving capacity of enterprise by using exergy analysis
method.
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Table 1 Supplied exergy, exergy loss and exergy efficiency of
processes in February, 2008

Supplied Exergy Exergy
Process  eray/(GIt")  lossAGIt") efficiency/%
Slurry sintering 8.180 4 8.5893 6.62
Aluminium
trihydrate 2.779 5 - -
calcining
Tube digestion 2.2195 1.5051 74.87
Evaporation 1.8253 1.540 2 75.43
Lime calcining 1.082 1 0.5517 49.00
Caldron 0.443 1 03627 76.22
digestion
Digestionand ) >3 5 0.242 1 82.41
desilication
Precipitation 0.201 4 - -
Material 0.1829 15814 78.95

preparation
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Fig.2 Exergy analysis model of alumina production process (The third subscript is code of alumina production procoss)
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Table 2 Supplied exergy, exergy loss and exergy efficiency of

processes in June, 2008

Supplied Exergy Exergy
Process o xeray/(GItY) lossAGIt") efficiency/%
Slurry sintering 7.0450 7.4750 7.12
Aluminium
trihydrate 3.1936 - -
calcining
Tube digestion 1.9827 1.498 6 75.17
Evaporation 1.8232 0.8125 87.70
Lime calcining 1.1196 0.564 3 49.60
Caldron 04221 0.402'5 72.83
digestion
Digestionand ) 35 ) 02274 82.44
desilication
Precipitation 0.203 4 - -
Material 0.178 5 17325 77.92
preparation
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Table 3 Distribution of exergy loss in process of slurry sintering
Exergy loss source  Exergy loss/(GJt")  Distribution/% Exergy loss source  Exergy loss/(GJ't ')  Distribution/%
Combustion 1.806 5 21.03 Solid emission 1.314 8 15.31
Physical exergy of gas 0.286 0 3.33 Evaporation 1.168 8 13.61
Chemical exergy of gas 0.772 1 8.99 Chemical reaction 0.0717 0.84
Air preheating 0.226 5 2.64 Others 2.896 9 33.54
Surface heat loss 0.049 8 0.58
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