17 ( 101 )

2002 9

FRRA, B BRE £
(H# A% BEIEE X

DR BB B 20~1000 C5E B A, A 4 A7 44200 HEA
AR FART ABRAMALRT DRk E R EF
W TRE R AT AR £ Ao 2R T A, R R
SRR E SIS Bl AMBR BT, FHE RERE
MA RS = d 28K N BURR T, E 7k £R R A
Aoy K. ANRR LS, B £ BUER R Ak AR R £
RESBEE Y REN m D EETHERERETSES)
TAAR AR D, B AR AR Am, R A A 2SR

. TQO21. 1 A
1
b
[1~4
° b
b ’
(9
° b
b
b
b
b
b
b
b
’
6l
b °
b
:2001— 12— 18; :2002—01— 24
( 1(200023));

(1%7m 2

oy, i
100084

: 1001— 2060 (2002)05— 0481— 04

1%

)

2
2.1
HERS S
s —+
it
ﬁﬂﬁﬂ\::F}} T
EETEE
LY
A/D
| <_(_—|1= /
T
) |  &=n
L
ZHE
Bl %8s H R
. ICrI8Ni9Ti ,
[4]. .
D7% 2.5 mm .
. 1.41 kW, 1.
200
6.5 kW.
300 G

(IHI—TH1999—04)



° 482 -

2002
110 C
+Omron ESCS , )
. “SR71
PID PACO3B SSR » PA- 0.85 mm
CO3B SSR , 2
@ A. 4 ,
s 1. ,
1
/mm /kg"m73
1 0. 85 2832 D o
2 0. 68 2 878 B ° 2 ’ 600 C
3 0. 59 299 B 1000 C ,
4 0.41 2 800 B
600 ” —g—n——©
10 mm .25 mm. 40 mm. fim@
55 mm.70 mm 115 mm & 4001 7??(3}’
» 3 10 a I fﬁ% K, dp=085 mm 0—600 °C
mm .25 mm.40 mm 0oL 7 —o—800°C
/ —v— 1000°C
2.2 i f
0 L L L L o
’ 00 035 1.0 1.5 20 25
5.0 kPa  Setra 264 VAD 1674 u/ms!
. . 400 mm, 4 mm
, B2 KRR ET 6w R AR i
400 mm
, 3.2
A A—0.85 mm
’ ’ _A"—A\A\ —0~0.625 mm
0.6 A*\ =0—0.412 mm
’ ~ A
Uogal o TEToo \A
E
2.3 3 D\D\D_
15) OC ’ 5 0.2k ~—O— \
- Do URD\D_D_D__D\D
150 C . vol . . . a0
. . 0 200 400 600 800 1000
t/c
s 5mn , o s L m 1 e gL e ,
B3 R EREA ) AR A ®h
200 Hz, 60 s, 12 000 3
Svoboda (1, 20 ~
3 820 C . 6.5%.

3.1



5 , ° 483 -
20, . s
, . (AP)
150 C2Rewmi= Ar, Remts Ar 1—): L_:E . )
’ C2 H ni
n —
Pu ¢ ; ; M::ngmz%*pf 3)
s Pi~p s n
’ (
’ ’ ) D) 5
b
[ 8~ 10]
. o b
4 100 T . ) D ) X
2
Ar— 57 23Rem + 761 8Rem (1) , ,
Rew =20. X
’ B ’ ’
<Hilligardt
e 11~12
3.3 Davidsion [ !,
4 50 C ’ B
B
’
y 1.4 m/s 200
P
’ 160
120
’ ’ «
-
, & 80 Ashdp=00625mm  —o—1=700 C
—a—1=900 C
40 |
E
070 - S " O 7015 20 335 30 35 40 45 50
W My
065 | @
320
W 060 - 280 1HI Ash, dp=085 mm
20 | —o— 800 °C
055 - £ 200t —o— 100°C
K, dp=085 mm, =500 °C 5 160 [
0.50 ‘ . . {
s 10 s 20 120
80
u/m.s' 40 L
0 : . . .

B4 RERWRIRKEZREN 6

3.4

10 15 20 25 30 35 40 45 50
. U

(b)

A5 RIS k3l £ 4

3.5



2002

/m/Hz

L1 2 nk

ok,
| Z()xi(n)w(n)e N
=

k
-3 @

KLU
N x;(n) k
L; w(n) . U

P, =

w(n)

—

0[w(n)]2 &)

=

n—=

R, dp0.85mm, t=1000°C

15 + o— 15 mm

—0-— 40 mm

BK, dp=0.63 mm

pe1]
T

o— 700 C

—o— 900 'C

2 s . )
1 2 3 4

Wty
(b)

B 6 ALK MG TR

(1) 4 1000 C

[ 10

[ 1]

[ 12]

20. ,

2 ,

3)

@y , .

GUO Q J. TANG Z YUE G, etal. Flow pattern trarsition in a large
jetting fluidizzd bed with two vertical nozzks[ J] . AIChE Journal,
2001, 47(6):1300— 1317
GUO Q J. YUEG X, ZHANG J Y, et al. Hydrodynamic behavior of
a two-dimensional jetting flui dized bed with binary mixture J| . Chem-
ical Engineering Science 2001 56(15). 4685—46%.
GOUQ J, YUEGX, LIUZ Y. Flow pattem transition in a hige jet-
ting fluidized bed with a vertical nozle[ ]| . Industrial and Engineer-
ing Chemistry Research, 2001, 40(16):3689— 369%.
GUO Q J. Fluidization Characteristics of a bubbling fluidized bed at
high temperature and a jetting fluidized bed postdoctoral research re-
port[ D] . Beijing: Tsinghua University, 2001.
FORMISANI B GIRIMONTE R, MANCUSO L. Analysis of the flu-
idization process of particle beds at high temperature[ J]. Chem Eng
Scii 199, 53(6): 951— %L
, . . (1.

.2000, 3(1):11—16
SVOBODA K, MILOSLA H. Influence of temperature on incipient flu-
idization of limesone, lime, coal ash, and corundum[ ]| . Ind Eng
Chem Process Des Dev, 1981, 20: 319—326.
WENC Y, YU YH. A generalized method for predicting the minimum
fluidization velocity [ J] . AIChE Journal 196 12(3). 610—612.
ROWE PN, HENWOOD G A. Measurement of minimum fluidization
velocities at elevated temperatures| J| . Trans Inst Chem Engs
1961, 39(1).:43— 48
RIBA J P, ROUTIE R, COUDERC J P. Conditions minimales de
mise en fluidisation per un liquide[ J] . The Can J Chem Eng
1978 56(1): 26— 34
HILLIGARDT K, WERTHER J. Influence of temperature and prop-
erties of solids on the size and growth of bubbles in gas fluidized beds
[J] . Chem Eng Technol 1987, 10. 272— 283.
CLIT R, GRACE J R Fluidization[ M] . Londor: Acdemi ¢ Press, 1985.

G i)



© 542 - 2002

fication Heat-transfer Tube Incorporating an Electric Field and Spiral Coils [ , ]/ LIU Zhen-hua, YI Jie
(Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) //Journal of Engineering for Thermal Energy &
Power. — 2002, 17(5). —475 ~477

An experimental study of combinedrintensification heat transfer was conducted by using two intensification techniques to
the laminar flow heat transfer of in-tube oil, namely, the installation of internally inserted spiral coils and an externally
added high-voltage electric field. The result of the experiment indicates that the intensification tube with the use of inter-
nally inserted spiral coils can lead to an enhancement of convection heat transfer of the laminar flow by about 100%;. The
use of intensified heat exchange with the help of a high-voltage electric field in addition to the above approach can further
enhance the heat exchange intensification rate by about four times. Oil temperature and its flow speed do not exert any
significant influence on the heat exchange intensification rate. The heat exchange intensification rate basically depends on
the externally applied high-voltage electric field. Key words: convection heat transfer, combined intensification of heat

exchange, electro-hydwdynamics

= A Study of the Temperature Field of Annular Finned Tubes with a
Trapezoidal Cross-section[ , ]/ LU Guo-dong, ZHOU Qiang-tai (Power Engineering Depariment, Southeastern U-
niversity, Nanjing, China, Post Code: 210096), CHENG Lin, TIAN Mao-cheng (School of Energy & Power Engineer-
ing under the Shandong University, Jinan, China, Post Code: 250061 ) //Joumal of Engineering for Thermal Energy &
Power. — 2002, 17(5). —478 ~430
A new method is pwoposed for calculating the temperature distribution along the fin height (i.e., along the fin-root to fin-
end direction) of an annular finned tube with a trapezoidal cross-section. Measurement results indicate that the proposed
calculation method features a fairly high precision. Meanwhile, a non-uniform distribution of temperature was identified
along the fin-width direction (namely, along the fin thickness direction), which is of major reference value for the struc-
ture optimization of annular fins. Key words; finned tube, temperature field, heat transfer characteristics, structure op-

timization

= Fluidization Behavior of a High-temperature Bubbling Fluidized Bed [ , ]/
GUO Qing-jie, LU Junfu, WANG Xin, et al (Department of Themal Engineering, Tsinghua University, Beijing, Chi-
na, Post Code: 100084) // Journal of Engineering for Themal Enegy &Power. — 2002, 17(5). —481 ~484
With the bed temperature ranging from 20 - 1000 ‘C and coal ash of four kinds of particle diameter sewing as experimental
malerials the variation relationship of the following parameters is investigated under various apparent gas speeds. The pa-
rameters include: the minimum fluidization speed, bed average voidage, pressure fluctuation standard deviation and main
frequencies. The minimum fluidization speed will decrease with a rise in bed temperature. Under the same bed tempera-
ture the average voidage will increase with a rise in apparent gas speed. Under different temperatures the pressure fluctua-
tion deviation will experience an increase with an increase in fluidization number. Under the same fluidization number the
influence exerted by a change in bed temperature on pressure fluctuation standard deviation of B particles is insignificant,
while for particles of D category the pressure fluctuation standard deviation will decrease with a rise in bed temperature.
An increase in fluidization number will lead to a decrease in the main frequency of pressure fluctuations. Key words:

fluidized bed, high temperature, minimum fluidization speed, pressure fluctuation deviation

= Transient Calculation by a Wavelet Numerical Method for a
One-dimensional Piping of Vapor-liquid Two-phase Flows| , |/ SHANG Zhi, YANG Rui-chang (Tsinghua U-
niversity, Beijing, China, Post Code: 100084) //Journal of Engineering for Themal Energy &Power. — 2002, 17



