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Fig. 3 Drying rate and moisture content of different coal samplesat different temperatures



t mine k by ky ks noa o) ay a3

12 : *65-
20 mm
3 7 2
3 Cz
CzZ
3 o
14~15 3 Cz
Tab. 3 Thin layer drying model for CZ coal sample
7 12-16 isothermal fitting parameters of isothermal drying
M ; processat different temperatures
R
X R
40 C 50 C 60 C
X - Xf 0.996 71 0.991 84 0.981 10
MR = — (3) Yagcioglu 0.996 93 0.991 93 0.981 24
0 f
:XO \Xr— 0.998 59 0.997 13 0.994 09
X, X.X, 0.99993  0.999 70 0.998 40
(3) - Lewis 0.992 40 0.982 89 0.962 21
X Lemus 0.996 89 0.991 84 0.981 10
My =+ C))
Xo Chandra 0.997 36 0.994 82 0.992 76
R, (5) : Page 0.996 04  0.993 53 0.991 50
R - dMH (5) Pagel 0.996 67 0.994 12 0.991 76
D~
d Page2 0.99741  0.994 77 0.992 05
2 12~16 Hii 0.999 96 0.999 58 0.999 36
Tab.2 Common thin layer drying equations Midilli 0.997 33 0.994 16 0.990 25
Wang 0.783 35 0.608 15 0.468 23
Henderson My = aexp( - ki) Lemus 0.64562  0.486 98 0.376 08
Yagciogu My = ayexp( k) +a Chandra 0.78627  0.782 85 0.817 72
Sharaf-Eldeen My =a exp( = k1) +a, exp( = kyt)
2
My =ayexp( -k t) +oyexp( - kyt) + 3 R
Karathanos
azexp( —kst)
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Tab. 4 Coal sample fitting parameters in isothermal Ink ~1/T 4

drying process based on Yagcioglu model
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Tab.5 Reaction rates k of different coal samples .,
under isothermal drying process with Yagcioglu
model at different temperatures DF .
k
Yagcioglu
40 C 50 C 60 C
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neering Shanxi University Taiyuan Shanxi China Post Code: 030013) // Journal of Engineering for Thermal En—

ergy & Power. —2016 31(12).— 56 ~61

In power plant the energy consumption of wet flue gas desulfurization (WFGD) system accounts for 1% —2% of
plant electric consumption. The gypsum cyclone is an important equipment in dewatering system of WFGD. Air
core is a special phenomenon in soliddiquid cyclone. The flow field in gypsum cyclone was simulated with Fluent.

The results indicate that: two air backflows form a whole air core and the movement of air wastes energy provided by
gypsum pump. And the air core will disappear partly or wholly by inserting a solid central rod in cyclone. The cor—
responding experiments were carried out and results illustrated that both production capacity of gypsum cyclone and
solid content in under flow increase apparently with a central solid rod. The energy consumption of gypsum cyclone
in a power plant with the capacity of 4 x 600 MW was calculated and compared and it was concluded that with the
conical central solid rod the energy consumption of the gypsum pump is reduced about 13.41% and the " fish—

hook" phenomenon is improved effectively. Key words:energy saving air core central solid rod gypsum cyclone

= Experimental Investigation of Low-temperature Drying Characteris—
tics of Different Coals GAO Zhengyang YANG Weidgie YAN Wei-ping (School of Energy and Power
Engineering North China Electric Power University Baoding China Post Code: 071003) //Journal of Engineering

for Thermal Energy & Power. —2016 31(12).—- 62 ~67

The isothermal dehydration experiments of four different coal samples were conducted by heat balance and the ex—
periments indicated that the drying rate will increase with temperature for the same coal sample. The drying rate
curves of different coal samples or different temperatures were basically the same including speed-up drying stage

constant speed drying stage and speed-down drying stage. Data fitting was performed according to fifteen different
models in the theory of thin layer drying. Yagcioglu model was selected as the most appropriate model for isothermal
drying procedure through calculating and comparing the correlation coefficients of different models. Based on the
optimal drying mechanism model the dynamic analysis was carried out. The results showed that the drying rate con—
stant k decreases as the moisture content increases at the same drying temperature and it increases with the drying
temperature for the same coal sample. For the four coal samples the apparent activation energy of isothermal drying
at low temperature was E, =37.40 kJ/mol E; =28.41 kJ/mol E,; = 53.52 kJ/mol and E;; =33.53 kJ/mol

respectively. Key words:TGA coal drying drying kinetics mechanism equations activation energy

= Effects of Slotted Structure at Leading



