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Experimental Study on the Heat Transfer and Heat Recovery
Characteristics of Steam and Semi—coke

SONG Xiaoyi, SUN Peng, WANG Yanxia, Ma Yuxiang
(School of Transportation and Vehicle Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: In order to study the heat transfer between semi-coke and steam, a gas-solid heat transfer
experimental system was established. The effects of the particle size, material layer height, steam flow
on the amount of heat recovery and energy increase were analyzed. The experimental results show that
with the increase of heat transfer time, the average temperature of the whole material layer decreases
slowly, the effective heat transfer coefficient decreases gradually, and the amount of heat recovery and
energy recovery increase. With the increase of material layer height, the reduction of particle size
and the increase of steam flow, the effective heat transfer coefficient increases in the range of
3.5~52.0 W/(m’ - K). The experimental relationship expressions between the particle size, material
layer height, steam flow, average temperature of the whole material layer and effective heat transfer
coefficient were fitted.

Keywords: semi-coke; heat recovery; effective heat transfer coefficient; particle size; material layer
height; steam flow
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Tab.1 Industrial analysis and elemental analysis of semi-coke

Tab.2 Physical properties of semi-coke used in the
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Fig.2 Effects of the particle diameters on the average
temperature of the whole material layer
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Fig. 3 Effects of particle diameters on the amount of heat
recovery and energy increase

K, MEAERFEIS: BN 24, 21, 15 min, Bk#2
K, 8L T 5 N () e A [l ol 3 o
1, -1, 1-2, TI-2 35X 3 A4 100 [l e B g 4R vk [
15, BB IR 3.9%10°, 3.6%10°, 3.4x10°kJ,
FRHE 4S5 2.0x10°, 1.8x10°, 1.6x10° kI, 3% J& A
RURCRLAR K, A5 BRI, MRDREZ R A
TR, BHZWNE LR TR/, WG E A
i ELBURL AR K, kL5 28 VR A A A B A
AN, BT DA IO B . A T0-1, 12, 102 T
PR, B R Y 22 T B 5 8.9x10°7,
8.6x10°, 8.5x10° kl/kg, HH 54 4 % K 4.5x10°,
43x10°, 4.0x10° ki/kg, X2 1 T Bl & hi 72 1 1
K, B R Y 22 5 U Rk B B,
P[] g ARG 75 /)N

Nk — R R FER T 2L A B,
B R W S 28 SR T AR B 28R 2L R A R
HEE, WE 4 PR,

60
- SEHPRIAR/mm
L S0 —=—9.0
. —e—19.0
L a0} —A&—375
E’ 30
=
W
220t
£
4@ 10+

0

600 500 400 300 200
RHZE BT IRIE/C
B4 BRI AR R AR

Fig.4 Effects of the particle diameters on the effective heat

transfer coefficient
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Fig.8 Effects of steam flow on the average temperature of the

whole material layer

4-
P S KR/ (kg - hY) .
-y 45 AT

= o ---¢- 60 _A-
]
N3 A . Lo ®
T 75 e e
X - & m-T
Pl -
= , =
i‘-éi 2 ‘/. . /.’ ’>’.
= A o < --
i L - o - ¢
st i < = -y
= *> - v
Bt v
4

30 40 50 60
I [E] /min
B9 #HRmEMAEKERILH M
Fig.9 Effects of steam flow on the amount of heat recovery
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