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Condensation Characteristic of Continuous Pyrolysis
Volatiles of Oil-tea Camellia Shell
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Abstract; The mix volatiles of bio-oil steam and non-condensable gases need to be separated by
condenser in the consecutive apparatus. Relevant researches about water steam condensational effect with
air or N, were carried out by researchers both at home and abroad. It showed that non-condensable gases
can distinctly affect condensational process by reducing local heat transfer coefficient. A system of
condensational testing tube was built for pyrolysis volatiles at different temperatures. Volatiles of oil-tea
camellia produced at 400°C , 500°C and 600°C were tested in this system. As a result, local heat transfer
coefficients decreased with the increase of condensational process. The values of volatiles at 400°C were
higher than those at 500°C and 600°C , which showed that the increase of non-condensable gases
decreased the heat transfer intensity of volatiles. When experimental data were simulated in Nusselt
theoretical model and f-factor model, the result showed that compared with the Nusselt theoretical model ,
J-factor model was more suitable for fitting experimental result of oil-tea camellia volatiles produced at
500°C with the error less than 20 W/ (m’-K). Exponential decay equations can fit the experimental data
of volatiles at 400°C and 500°C, which brought an assistant reference for bio-oil condenser design in
consecutive pyrolysis apparatus.
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Tab.1 Industrial analysis and calorific value of

oil-tea camellia shell
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Fig.1 Volatiles condensational apparatus

for continuous pyrolysis
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Fig.2 Condensational characteristics testing system for volatile matter of continuous pyrolysis
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Fig.3 Schematic of condensational characteristics testing tube
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Tab.2 Productivities of char, oil and gases at different

pyrolysis temperatures
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500 28.1 38.6 33.3
600 26.6 30.4 43.0
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Fig.4 Local heat flux of oil-tea camellia volatiles

shell at different temperatures

Jey S T A R B SE IR A5 R AN S P, il
RG] — TR T BB ZR ARG « e BE Y
WO/, 78 0. 08 ~0.38 m Bt ,400°C il Z5 7%
PRI 10T AR R B0 T 500°C T 600°C (14 52 B
{EL, X R W ERIRAE A 111 A 45 2 Wy 1L 38 B 2 40 i i
(T i AR 2R e SRR A I AN B
L B I RE 4 T e T A, A ] E T A 4 A
WA U5 B0 O T A I B T 5 A AR A A
BEL, AT X e i o £ 0. 38 ~ 1. 76 m ¢
1 ,600°C A A1) A EA ZR KR T A L E A (L5
1£0.72 m Zb4%5E 100 W/ (m”-K) ;76 0.38 ~1. 76 m
Bt ,400°C 2 e R W i AR 2R BT S00°C RN
600°C [{E . 600°C % & W7 0. 72 m Ab H B — 1~
{EL, BT T AEIZAL B35 R Witk E O 100 ~ 150°C, il
JE B W) B AT v e iR T HARIRL I BL



t

JREL A MR TCIESIE R W BEREYERT Y 209

oW Bt
140 ¢ —e—400°C
120 0. 500°C

e -—v-- 600°C

—_
(=) «® (=3
(=] (=] (=]

R R RE/(W-(m?K) ™)
S
(=)

20 L L L L L L L L )
0 02 0406 08 1.0 1.2 1.4 1.6 1.8
A TR 1 LB Y /m

5 R 7oA R 2 S A Y
IBEIESESAEN ¢
Fig.5 Local heat transfer coefficient of oil-tea camellia

volatiles shell at deferent temperatures
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