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Fig.1 The experimental apparatus
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Fig.2  Detection location of photosensitive

sensors and laser
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Table 1  Characteristics of larch sawdust
E el

i 43 LR AR/ mm 0.3~0.6
HEFU R /kg-m ~3 214.5
kA () 40.3
FIKR % 5.83

R IR AR

Table 2 Experimental conditions and physical properties of air

SRR Bl
MRS (H) /m 40 ~45
FHMRSE(T, ) /C 511
FENIE(T,)/C 20
AR EE (E) /% 30
RAJESE(p) /kPa 101. 19
TR (2,) /C 22
ISR (B) /kPa 103. 25
SAREE (p,) /kgem ™ 0.163
ARFE () /Nes-m > 1.867 x 10 3
BN (v) /m? s ™! 1.145x107*

AR (2) 1532

380 (273 +1, )3/2
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po = 175800 e o3
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Table 3 Duty cycle of the treatment group in a single cycle

e AURRRGESE 6, /L-h Tt AR G, /kgeh !

1 200 0. 0326
2 300 0. 0489
3 400 0. 0652
4 500 0. 0815
5 600 0.0978
6 700 0. 1141
7 800 0. 1304
8 900 0. 1467
9 1000 0. 1630
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Fig.3 Schematic program of the calculation of

signal average value
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Fig.4 The relationship between feeding rate, and ratios of
particle mass to gas mass and gas mass flow
WnpE s s, ATRAE G R, V() I 2l i e 2
BN, 24 G, >600 L/h B, V. (1) FEARR R Y
G, <600 L/h i} 4 N N R AAAERURLHERR , V, (1) 350
WK, B G, =300 L/h B, Bl & @930, V, (1) 7 1E
BB BEAT , HI H IRRTR E FE AR

16

: 1000 L/h
14 P 900 L/h
b 800 L/h
12} 700 L/h
[ i pmrermart NS St ty pirvnieras 600 /D
_10F 500 L/h
-
= 8 W
" ) W400 L/h
4
Mmo L/
2 -
F n 1 n 1 n

12001600 2000 2400
J
Fl5 ANEASEEERET B E S0 R SRR

Fig.5 The relationship between the signal level value and
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the volumetric flow rate of gas or number of records
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Fig.7 The relationship between the average signal level val-

ue or solid-gas rate and feeding rate
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Fig.9 The relationship between the signal level value of dif-

ferent record points and number of records
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record points with volumetric flow rate of air
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Fig. 15 The average particle velocity of different

layers in the conveying tube
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Development of biomass pyrolysis pneumatic conveying
photosensitive on-line monitor technology

WU Yu SI Hui”

(School of Technology, Beijing Forestry University, Beijing 100083, China)

Abstract: In order to monitor the feeding process in a pyrolysis pneumatic conveying system, a test which employs
larch sawdust as the conveying material and an infrared laser combined with a photosensitive sensor monitoring
method in the shading tube was carried out. An independent design test bench was used and the effects of gas flow
rate on the feeding rate and the solid —gas ratio were investigated. The relationships between average signal level
value, feeding rate, solid —gas ratio and average particle velocity were analyzed. Also, the particle concentration in
each layer of the tube was monitored using image grayscale reconstruction technology. The results show that the on-
line monitoring methods used are effective. The relationship between average signal level values is similar to the
changes in the power function in the first quadrant. The average signal level values are inversely related to the feed-
ing rate. The velocity of particles increases from the lower to the upper layer. The farther the distance between the
nozzle and testing points, the greater the average signal level values and the smaller the velocity of particles, while
the particles seems to be more dispersed and the concentration more uniform in the whole tube. The average velocity
of particles in a 20 mm diameter tube is in the range 0.2 —0. 6 m/s.

Key words: pneumatic convey; on-line monitoring; photosensitive sensor; larch sawdust; pyrolysis
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