38 10 Vol.38 No. 10

2019 10 BULLETIN OF THE CHINESE CERAMIC SOCIETY October 2019
1 2 2 1 1
(1. 100044;
2. 100190)
: 50% .
4000 t/d . -
200 °C 30 °C 0.86% 2.97 x10* Nm®/h.
:TK115 CA :10014625(2019) 103344-05

DOI:10.16552/j .cnki.issn1001-1625.2019.10.045
Thermal Balance Analysis on Hot Air Recirculation System of
Cement Kiln Head

LI Bing' PAN Li-sheng” WEI Xiao-in> SHI Wei—iu' LI Rui'

(1. School of Environment and Energy Engineering Beijing University of Civil Engineering and Architecture Beijing 100044 China;
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Abstract: As a high energy consuming process the energy consumption of cement kiln consumes more than 50% of the
total energy consumption of building materials industry. Therefore it is of great importance to save energy in the cement
kiln system. Based on a cement production line with a production of 4000 t/d the effect of a hot air recirculation
technology was analyzed theoretically. The impact of parameters such as ambient temperature inlet temperature of heat
exchanger and fresh air distribution on fresh air needed and coal saving ratio was analyzed under different working
conditions. The results show that the coal saving ratio increases with increasing the ambient temperature. It is helpful for
decreasing the total fresh air flow rate and increasing the coal saving ratio to increase the fresh air flow rate in boiler and the
inlet temperature of the heat exchanger. When the operating parameters of the boiler keep constant and the inlet temperature
of the heat exchanger is 200 C  the coal saving ratio reaches up to 0. 86% with the ambient temperature of 30 °C. The
corresponding fresh air flow rate is 2.97 x 10* Nm® /h.
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Fig.1 Flow chart of hot air recirculation system
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Qc =Cp .pa ° Vh : (t,h _ta)

QI) = Cp * Pa ¢ Vb : ( t,b _tﬂh)

Qr = Cp ° pa

Qa:Cp .pa °

Q.=0.-0,

Pa ° Ve =Pa ¢ Vf
(5)
QP:CP .pa ° Ve * (te_ta)

(6) :
Q.=0,-0.

Vi (17, —t,) +C, *p,* Vig * (17, —1,)

Pa ° Vl' =P ¢ VM +pu ° Vhf

”

Vig = (17, =1,") + C,*p,* Vig = (17, =1",)
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400 C 10. 88 x 10* Nm’ /h
15 t/h 80 C. :
400 C 200 ~ 100 °C - 80 °C 10 ~30 C
0~1.6x10* Nm’/h.
1
Table 1 Symbol table
¢, kJ/( kg * C) v, x10* Nm’ /h
Pa kg/m? m, t/h
e lkg MJ b kg( ) )
t, C t, C
t, C "y C
o ~ € o B €
0. J/h 0, J/h
0, J/h Q. J/h
Q4 J/h Q. J/h
0y J/h Q. J/h
4 x10* Nm? /h V. x10* Nm® /h
Vi x10* Nm® /h Vie - x 10* Nm® /h
Ry - m, kg/h
b, kg( JRATS ) a -
3
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(10)
ms = Qa /qsc ( 10)
( ) 29307 kJ 1q. =29.3 MJ.
(11)
b.=m_/m, (11)
m, 4000 t/d.
(12)
a=b1b (12)
b =110.16 kg( ) ).
4
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Fig.2 Variation of fresh air rate and coal saving ratio with ambient temperature under different inlet temperature of heat exchanger
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Fig.3 Variation of total fresh air rate with fresh air rate into boiler under different inlet temperature of heat exchanger
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4000 t/d

Fig.4 Variation of coal saving ratio with fresh air rate into

boiler under different inlet temperature of heat exchanger
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(2) IAD : Lagergren
Arrhenius E, =7.75 kJ/mol.
(3) IAD : L AH =
—11.48 kJ/mol AS =89.05 J/(mol « K) AG <0 o
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