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Exergy Analysis of Sintering Waste Heat
Power Generation System

Bl De-gui, ZHANG Zhong-xiao, CAl Hai-jun, ZHU Ming
(School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: Taking the sintering waste heat utilization system of a steel corporation as an example,
a general mathematical model of exergy efficiency for the entire thermodynamic system was
established. The results of an exergy analysis calculated with the field test data show that the
running exergy efficiency is only about 4.6% . In this consideration, the idea of grade recovery and
cascade utilization of waste heat of sintering system was proposed,and the dual pressure waste heat
power generation system was used for waste-heat power recycle based on the exergy analysis of
sintering gas. It results in an increase of exergy efficiency by 2~4 times of the original efficiency,
and the waste heat utilization is improved greatly. The research results provide scientific basis for
the entire sintering system’s design and reformation.
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Fig.1 Exergy equilibrium graph of steady

flow system
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Fig.2 Flowchart of sintering waste heat recovery system in a corporation

(62.38%) (10.16%) - /S;f;:%? X
IR BB 2 (11.99%) R ik
S TG PAHE TS I iy éi?-},’g‘;é@
RN
BR AR BRI (485%) MBEAU (18.22% (38.28%)
(85.1%) R UR ( ) ﬂ VAR
— s
55.53% A
@ I i ° FRHL B o 3 K (25.68%)
— (22.09%) 7 B | HER
EORVETN —\5 JVU%&M> ~ —
(14.9%) . . e
Bl R (0.32%) EE;;?;W %%%sgyﬁﬁ w F?%*fﬁ
©052%) G166 gymerpp| | G200 7800 SO —
TRIFIBUR (90.3296) (0.68%)

3 BRERGARSHE

Fig.3 Exergy flow distribution of sintering system
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Tab.1 Energy level distribution of waste heat
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Fig.4 System diagram of dual-pressure waste heat power generation
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Tab.2 Relationship between waste heat temperature and thermoelectric conversion rate
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Fig.5 Relationship of electric power with temperature

and flow of high temperature flue gas
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Fig.6 Relationship of exergy of steam with flow and

temperature of medium temperature flue gas
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Fig.7 Relationship of exergy efficiency of whole
thermal system with temperature and

flow of the circulatory flue gas
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