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Fig. 1 Process flow diagram of a calcination

and circulation cooler
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Fig. 2 Model for elementary units of ores calcinated
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Tab. 1 Parameters of a calcination and circulation cooler

qil °
(10) : /m? 360
L
D(H,y=H.) =(1=¢)pq, [ fix) It 415
/m 44
(0.000 093/{x) +0.9956) —H,) dx (11)
/m 3.5
_ Ds( H 0o H L)
p=1- I /m 1.5
pqafoﬂx)(O.QD%ﬂx) +0.956) —H) dx b’
( 12) /min 40 ~ 120
CH ,— k/kg, H. , — /Nm® «h~! 450 000
ki/kg, L— :
m / kW 710
(12) )
2
¢ ’ Tab. 2 Calcination production data during the test period
) 1 2
/teh™! 701 672
21 /te(m*eh) ! 1.30 1.25
' 5 5 /kg+m™? 1500 1500
2 360 m 396 m
/m * min ! 2.28 2.23
(2 1
/m 44 44
) 1 o 1 ,
/min 60.6 61.7
° /C 30 30
/kJ * Nm 3 39.5 39.5
4 h ° 1% 83 83
10 4 4
1 10 /C 650 606
2 Ic 80 71
2 o /m ~1.4 ~1.36
1. 2 1~10
(0 ~400 C)
1 2 3 o
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: 1 2 190 m*
fi(x) =-7x107°" +0.002 3x° —0.224 8x° 1
+2.856 9x + 506. 97 (13) 4,
— -6 4 3 _ 2
f(x) =-5x 10" +0.001 7x* - 0. 176 2x . 190 o
+1.778 6x +495. 65 (14) Tab. 4 Test data of the 190 m* calcination and
circulation cooler in Tangshan Iron and Steel Corporation
/Nm? = h~! 389 666
/Nm® « h~! 243 212
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3. 4 N
1.2
3 1.2 18.20% ~
Fig. 3 Distribution of the temperature of the 37.6% -
flue gases along the circumferential direction of
the circulation cooler 0
2.2 4
83%
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Lilx) o fi(w) (12) 1 2
31.9% 30.3% .
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2 1 -
460 m
s J . 2011 33(3): 339
-345.
3 o
ZHANG Xin WEN Zhi LOU Guo-feng. Numerical simulation and
2
3 460 m parameter analysis of the gas—solid heat transfer process of ores cal—
2 . .
Tab. 3 Part of the test data of the 460 m” circulation cinated at a high temperature J . Journal of Beijing University of
cooler in Baoshan Iron and Steel Corporation Science and Technology 2011 33(3) : 339 —345.
/ / / 2 . D .
m’ * min ! m® * min ! m® * min ! 1% 2008.
1 6 167.082 4762.69 1 404.39 22.77 CHEN Chun—xia. Recovery and utilization of the waste heat re—
2 6 875.327 5624.32 1251.01 18.2 sources resulted from the iron and steel production process D .
3 7 052.001 5227.28 1824.72 25.88 Shenyang: Northeastern University 2008.
4 7129.709 5 098.96 2 030.75 28.48 3 ) J .
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ly from Classd and ClassdI ports increasing the charging quantity from ClassI port is the key to the increase of L.—
valve returning flow rate. Compared with the increase of charging quantity from ClassHI port more stable system op—
eration can be achieved by increasing the charging quantity from Classd port and the best system operation stability
can be got when the charging quantity is of 15 m’ /h. The L-valve resistance will increase with the increase of char—
ging quantity from Classd port but will decrease with the increase of charging quantity from Class-I port so in—
creasing the charging quantity from Class-I port will become the effective way for reducing the valve resistance.

With air charged jointly from Classd and ClassI ports compared with the L-valve returning capability achieved as
the air charging quantity from air charging port g in horizontal section being of 10 m’/h greater L-valve returning
capability can be achieved as the air charging quantity from air charging port b in vertical section being of 5 m’ /h.

Increasing the charging quantity from Classd port can achieve more stable system operation. When the charging
quantity being of 15m3/h the best system operation stability can be reached. Key words: high density circulating

fluidized bed ( HDCFB) L-valve air distribution mode returning characteristics

660 MW = Economic Analysis for 660 MW Unit Added with Low-tem—
perature Economizer TONG Jiadin WENG Jing ( Electric Power Research Institute of State Grid Zhejiang
Electric Power Company Hangzhou Zhejiang Province China Post Code: 310014) //Journal of Engineering for

Thermal Energy & Power. —2016 31(3) . -83 -86

The heat loss of the exhaust gas is the greatest loss in all kinds of the boiler heat loss. The major influence factor on
the heat loss of the exhaust gas is the exhaust gas temperature. Adding a low-temperature economizer into the rear
duct of power station boiler and utilizing the waste heat of the exhaust gas to heat condensate water can decrease the
inlet flue gas temperature of desulfurization system. Taking a domestic 660MW ultra—supercritical unit as the study
object the paper uses the equivalent enthalpy drop method for the calculation and analysis on the energy-saving
effect of low-temperature economizer. The calculation results show that the coal consumption rate for power genera—
tion can be decreased by 2. 33 g/kWh after low-temperature economizers put into operation and the significant ener—
gy-saving effect can be achieved. Compared to the domestic same-type Gas-Gas-Heater units the specific pressure
of induced draft fan can drop about 1000 NM/kg and the operating point can be improved remarkably. Key words:

low-temperature economizer waste heat utilization coal consumption rate for power generation induced draft fan

= Study on Calculating Method for Air Leakage Rate of
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Sintering Circular-Cooler Based on Thermodynamic Model SHEN Yong-bing LIU Jian-hu GAO Yang
( Beijing Century Benefits Co. Ltd. Beijing China Post Code: 100036) //Journal of Engineering for Thermal Ener—

gy & Power. —2016 31(3). —87 -91

By establishing a heat balance model for sinter cooling with consideration of the air leakage factor getting the flue
gas temperature data by ways of the simple thermodynamic measurements and obtaining the fitted curves on the flue
gas temperature distribution around the circular—cooler the paper calculated out the air leakage rate. By use of the
established calculation model for air leakage rate the paper made the calculation on the air leakage rate for 2 sets of
396 m’ sintering circular-cooler of a steel mill compared the calculating results with the available published data
and verified the reasonability of the established calculation model for air leakage rate. The result indicates the es—
tablished calculation model for air leakage rate can apply to the estimation of circular-cooler waste heat resource as
well as the design of waste heat power generation projects. Key words: circular—cooler heat balance air Leakage

rate calculation model

= Study on Combustion Characteristics of Oil Shale Semi-coke in
Fluidized Bed HONG Yong LU XiaoHfeng WANG Quan-hai YANG Yu ( Chongqing University Key La—
boratory of Education Ministry on Low-grade Energy Utilization Technology and System Chongging China Post

Code: 400044) //Journal of Engineering for Thermal Energy & Power. —2016 31(3). -92 -96

In order to achieve the combustion of oil shale semi—coke in the bubbling fluidized bed the paper built up a fluid—
ized bed test bench with the furnace size of 150 mm x 150 mm x2 500 mm and studied combustion characteristics
of the oil shale semi—coke as well as the emission characteristics of pollutants in the flue gas. The Study indicates
that the semi-coke with low-ealorific value can obtain stable combustion in the bubbling fluidized bed. Along with
the increase of temperature in dense phase zone flue gas oxygen content and fuel residence time will decrease and
emission concentration of SO, and NO, will increase. The flue gas oxygen content and fuel residence period can
reach the maximum value as bed height ratio ( the ratio of bed height to furnace body height) being of 0. 16. When
temperature in dense phase zone rises to 900 °C the carbon contents of fly ash and bottom slag can reach stable val-
ues and the concentration of fly ash can get the lowest value. The typical operating conditions for the combustion of
bubbling fluidized bed are as follows: the fluidization air temperature is taken as 400 °C  bed height ratio is taken as

0.16 and the temperature in dense phase zone in furnace is taken as 900 C. Key words: low-calorific value oil



