DOI:10.16146/j.cnki.rndlgc.2014.04.004

29 4 Vol.29 No.4
2014 7 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jul. 2014

.’(,.+..+..+..+..+‘.+..XX

-t + 1001 —2060( 2014) 04 - 0385 - 06
| S P S S

F B, F MR RMA,FEAR
( 710032)

;K Fluent 574K BE L8R4, 3347 A 76 M 4 6 AL oR T .
RN RS ATRAMAENTR, FRER AN A
RMNE W, ARk R TR, ERERAGERT, A
RO FREREE REMA TR AKX, M
AAKHERARAI G B, Tol@ad s B v 2 H S 58
MmRAE R REEHNUARHIRY AL

o

[
|

N

TR

1 TK227.6 CA
96% 90%
“Hg-
« ” 2813} -
12 paf AikHaE
25 MAARE LR MinAE
A A 2-4 N A
a3 TRRURTUE 89" Boo [ meme i
T 2-2 S "Basr | AL
S 1= T
oot 1o
B Nt 5% | \boa| TEHERR
. = R A0 1
1-4 HEOHEE | poor ! 8g,fﬁ M
1-3 ot 1 I £ | AR
8-9 - R

Fluent =1
1 Bl RS EHE
Fig. 1 Drawing showing the structure of
1.1 an adsorption tower
1
12014 -01 -21; 12014 -03 - 12

(1977 -)



* 386

2014
5 1 -1 1.2
1-5 2-1+2-5 1-1 2-5
o 9 mm 5 -25 mm
Gambit ( ) 0.35.
2 o
931 568 o
x 1.3
y ;
x o
e
(pUW) - div( I'ygrad¥) = S, + S,
p— kg/m’; U— m/s;
r,— P Sy
B2 BLARZSAER 25 M) B W A%
Fig. 2 Structure of a model for a desulfurization 1

tower and its grid

1 k-¢

Tab. 1 Equation controlling the standardized k — & mathematical model

2 r,
1 0
o 9 duy 9
(« ) u Mett ox + ax(’u”“ P ) +
, , _p 9
(y ) v Hett ay | ox
, _9p 9
(Z ) w Mett 9z ox
k /1.+ﬂ
(o
M
& n+—
o
T VI S

Pr oy




- 387 -

4
et~ G : °
Meg = M +lu’t My = C;.kaz/g Cls = 1'44 CZS =
.92 €, =0.09 o 3 4
2 2 2
G = t{2[ % @ 871'{) ] °©
c=nfo[ (B (B (5
2 2 2
+(@+@) +(@+a—w) +(@+a—w)}
Jdy ox dz  Ox dz  9dy
1.4
10 000 m’ /h( ) 2
2
Tab. 2 List of parameters governing the .
characteristics of flue gases .
H,0/% 10 o
0,/% 10
N, /% 79.86 29 [0 —wiRTE1-1
( ) 150/ | —~fiE -2
CO, /% 10 / —AEE1-3
10| 4
S0, /% 0.14 2 o5l U 1-5
g T
/°C 120 0.0 [2es? q
bl vy &
/kg * m~3 0.901 3 _E—O.S ’\v / \ {
, B, R Y
/m? e s 2.64 x107° =10
YRS FRIEES = RN
/W (m=k) ! 0.0343 -1.5 E’E@ BUHAER gxe WHRR o
1% 2 _2;(1.00 —0.I75 —O.ISO —0125 O.IOO 0.I25 O.ISO 0.:75 1.00
277 [ RN R B
B3 RMWETExF @ik E (400 Pa)
400 Fig. 3 Velocity field (400 Pa) in the lower
Pa ( ) section of the tower in the x direction
400 Pa 1 500 Pa
2.0
—»-BHE1-1 .
1.5
° _ 10 "
-‘; 0.5
2 i 0.0
|
E_O'S
)1 R-1.0
’ S1s EER L HEES _ HES
Lo EAEFERR | guy FEER geg
5 x 21.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
207 AR B
3 4 o
3 4 A4 B L& x 7 @ik E (400 Pa)
x Fig. 4 Velocity field (400 Pa) in the upper

section of the tower in the x direction



° 388 - 2014

2.2

o 500 Pa
x 400 Pa
x z o
x z 8
5 6 o 2 1-1 2 -5 o
x
o 3 4 x z
90° o
2.0 1/8
—n— AR 1-1
el —o— HE1-2 .
10 —a—RE1-3
:\E 0.5
m 0.0 5 0e+02
B _o.5 %= 450
=T 43e+02
R0 - RS siios
~1.50% ‘ . o
ol TR g FERE s e
21.00 -0.75 -0.50 —0.25 0.00 0.25 0.50 0.75 1.00 e
77 AR BE RS =l
-
A5 BRWETE:zH@ikAZ% (400 Pa) 1 30402
Fig. 5 Velocity field(400 Pa) in the lower gégzgg
section of the tower in the z direction %O.%Jégég 7

-7.5e+02
-1.0e+02

2.0

Ls| = -1 B7 ITA—BAREENSHFMELA
P r—e— #ME1-2
1.0 | —a—#RHE1-3 (2=0,x=0 Fd,Pa)
T.; 0.5 -::: %gtg Fig.7 Chart showing the isolines of the pressure
K L
% 0.0 e * distribution in the desulfurization tower under the
-0.5 -
E _1al operating condition No.1 (z=0,x =0,Pa)
N _ 5 RS S HHS
1.5 y
oo e PR g FHAR gy
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

777 A AR R

B 6 AWML z 7 epik 73 (400 Pa)
Fig. 6 Velocity field (400 Pa) in the upper

)

section of the tower in the z direction

7 z=0 (
) A8 1-1#2-58@FEAHHK
) 51125 ( Pa)
’ Fig. 8 Chart showing the isolines of the pressure
( ) ‘= distribution in the cross-section

No.1 -1 and 2 —5( Pa)



* 389 -

4
2.3 o
2.0 RE L
° 1.5 —— &ml_z
_ Lot —A— 13
@ —v—#H1-4
1 500 Pa. 1 500 g 05 —— B 1-5 48
P w00 /g
. B o5 =
9 10 % B 1o
" ES _, HEES, _, FMS
-1.5
ot PR g TERR gy
~1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
ZJ7 [ A X B
’ B 11 BWB TRz H ek E% (1500 Pa)
’ Fig. 11 Velocity field (1 500 Pa) in the lower
2.0 section of the tower in the z direction
154
10
T ,, 2.0
g 03] —n WA 1-1
i 0.0 [2es?) LS o #E1-2
ﬁﬂ x ¥ 1.0 L2 RE1-3
E05TY / T, o5l Y HAE1-4
R-10} § o LS .
4 FHR e  THEES — RS P~ Fedq -
772100 —0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00 E -1.0 ;%}:E]Ef‘ e
«J7 T AN B N 1.5 [ = THER pam T
oo s PR g FHRR gy
B9 BM¥ETExZwiRZY (1500 Pa) ~1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
5 I F%T BE S
Fig. 9 Velocity field (1 500 Pa) in the lower :
section of the tower in the x direction 12 SRR Lz 5 dik (1 500 Pa)
Fig. 12 Velocity field (1 500 Pa) in the upper
2.0 —FEi section of the tower in the z direction
1.5 | —o—FH1-2 ?
& Hm1-3
- LOF v gm1a . 2.4
= 05¢F 7”&@1-5 ,/
£ e 13 z2=0
-M 0.0 T ’»‘_
%-0.5 i \5,.\ I
R-1.01 *
QSRR RS S
Lo B RERR guy WHER gns -
21.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
25 T AR XY BB
A 10 KM% L& x5 @ik E(1 500 Pa)
Fig. 10 Velocity field (1 500 Pa) in the upper
3

section of the tower in the x direction

11 12 z



* 390 - 2014

LIANG Da-ming. Active coke dry-method flue gas desulfurization

(2) technology J . Coal Quality Technology. 2008 6: 48 —51.

2 Joseph A. DeBarr Anthony A. Lizzio. Adsorption of SO, on Bitumi-
hous Coal Char and Activated Carbon Fiber J . Energy & Fuels
1997 11(2) :267 -271.

J. .2006 26(3) :204 -208.
ZHAI Shang—peng LIU Jing YANG San-ke et al. Activated coke
flue gas desulfurization technology and its application prospects in

° China J . Environmental Protection in Chemical Industry 2006

26(3) : 204 -208.

1 7e+03
Ii 2218% 4 Yuwen Zhu Jihui Gao Yang Li et al. Preparation and character—
1 4e+03
% %zgg ization of activated carbons for SO, adsorption from Taixi anthracite
1 1e+03
;gﬁgg by physical activation with steam. Korean J . Chem. Eng. 2011
.Ue+
600102 28(12) : 2344 ~2350.
7.0e+02 :
6.0e+02 5
5.0e+02 .
4.0e+02
3.0e+02 J . 2008 24(1):5-17.
2.0e+02
(1)82::8% SUN Jing XU Zheng. Applications of activated carbon materials in

-1.0e+02

denitration and desulfurization of flue gases in thermal power plants
H13 ITRABARBEISAFHAEZR J . Electric Power Environmental Protection 2008 24 (1):5
(z=0,x=0 “F g, Pa) -7

Fig. 13 Chart showing the isolines of the pressure
.. . . . . 2012 41(6):6 -17.
distribution in the desulfurizsation tower under the (6)

. . ZHANG Fang-wei. Status Quo of the applications of activated coke
operating condition No.2 (z=0,x =0,Pa)
dry-method flue gas desulfurization technology J . Thermal Power

Generation 2012 41(6) :6 -7.

g 7 .600 MW I
§ 2008 37(9) : 1 -9.
% ZHAO En-chan. Activated coke flue gas desulfurization scheme for
; 4 600MW unit and its economic analysis J . Thermal Power Gen—
; eration 2008 37(9) :1 -9. .
(%)2 8 .

I 2009 31(12):4 7.

B14 1-1Ff2-5RKEEHHH
82 H (Pa)
Fig. 14 Chart showing the isolines of the pressure

ANG Xi-shan LIU Jing SHI Kun. Analysis of the gas-phase flow
field in activated coke desulfurization absorption tower J . China

Electric Power Technology 2009 31(12) :4 -7.

distribution in the cross —section No. 1 —1 9
and 2 =5 (Pa) J. 2011 33(4):59 —62.
WEI Xing ZHAI Shang-peng LIU Jing et al. Numerical simulation
i study of the distribution of flue gases in several activated coke de—
. sulphurization tower J . China Electric Power Technology 2011
1 ) I 2008( 6) : 48 33(4): 59 -62.

s, (& i)



* 458 - 2014

ucation Ministry Key Laboratory on Power Machinery and Engineering Shanghai Jiaotong University Shanghai Chi-
na Post Code: 200240) LU Xiurong LAO Guo-rui ( China Kunlun Engineering Company Beijing China Post

Code: 100037) //Journal of Engineering for Thermal Energy & Power. —2014 29(4) . -380 -384

For an organic working medium Rankine cycle power generation system with the waste heat from the aromatic hydro—
carbon distillation process serving as the heat source established was a mathematical model calculated and com—
pared were such parameters as the working pressure expansion ratio and system efficiency etc. of several working
media including R600a R601and R245fa and analyzed and verified was the influence of the flow resistance of the
working media and several commonly—-seen cooling modes on the working parameters and efficiency of the system. It
has been found that when the evaporation temperature of the working medium falls in a range from 90 to 130 °C un-—
der the condition of the condensing temperature being 45 °C the flow resistance loss will lead to a decrease in the
power generated by the system and its efficiency by about 1.5% t0 9.2% and 1.7 to 9.3 % respectively. The
power consumption of the circulating water cooling system will account for a maximal proportion of the power genera—
ted by the system ( i. e. power consumption ratio) attaining 7.6 % to 13.7 % and the power consumption ratio of
the once-through water cooling system will be minimal being about 3.6% to 4.9% . Compared with the direct air
cooling mode the wet type air cooling mode can enhance the power generation efficiency of the system by 40.4% to
47.7% when the ambient temperature is higher than 30 C. Key Words: aromatic hydrocarbon distillation low

temperature waste heat organic Rankine cycle power generation system resistance loss cooling mode

= Study of the Numerical Simulation of the Uniform
Distribution Characteristics of a Flue Gas Flow in a New Type Active Coke Desulfurization and Adsorption
Tower LEI Ming LI Yang FAN Qing-wei DAN Huiie ( Xi’ an Thermodynamics Academy Co. Ltd. Xi’
an China Post Code: 710032) //Journal of Engineering for Thermal Energy & Power. —2014 29(4). -385

-390

By using the fluid simulation software Fluent a numerical simulation study was performed of the distribution charac—
teristics of a gas flow in a new type active coke desulfurization and adsorption tower. It has been found that when
the flue gases enter into the adsorption tower the flue gas flow speed will quickly drop under the action of the bed
resistance the flue gas flow will uniformly pass through the active coke layer. The bed resistance will greatly influ—
ence the flue gas flow distribution. The bigger the resistance the more uniform the flue gas flow in the tower. More—
over the local non-uniform phenomena of the flue gas flow in the tower can be changed by retrofitting the inlet
structure or additionally installing a flow disturbing device. Key Words: active coke flue gas desulfurization gas

flow distribution numerical simulation



