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Tab. 1 Industrial and elementary analysis of rice
husk( as — received basis)
1% 1%
M,  FC, VY, A, ¢, H, 0, N, S,
7.89 14.77 75.78 1.56 40.06 5.61 43.88 0.9 0.1
1.2
1 o
( 2011 6 ):
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1 640 mm . o
.3 304 o
640 mm. 60 mm N
500 mm- 30 mm; 15 min
( 500 mm-+ 40 mm)
8 ( 10 mm) 20 min o
( 55 mm) 5 ( Gasboard —3100P)
310S ( 500 mm, 10 mm) o
o 3 1h 20 min 3
JK-16U o
3 o 1.3
13 g/min
_ L "= 8 ~11.2 g/min 6 ~14 g/min
. 600 ~
- TR ’
SYRsRE s
(1 + 750 C.
li2 kRS
i
o 0.4 ~4.0
l}ﬁ 15~17 .
i i |
TEwm
TR R
ITxE 0.25 ~0.45 HR
++ 0.25 ~0.35 0.75 ~
1 1.25,
] =5
1
Fig. 1 Biomass gasification test device ’ 3
o 3
2 o
(0.4 MPa)
2
Tab. 2 Table of factor levels
(0.4 MPa.143 C) 250 ~ b2 Tuble of factor fevels
350 °C AIC B c
1 600 0.75 0.25
2 700 1.00 0.28
3 750 1.25 0.35
H,. CO.
CH,.CO, o 3
\ \ (39)
o 3 1.2.5
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6.7.8.11 3 9.
10.12.13 o
R (1)
R =max{ K;} —min{ K} (1)
2 i T  Ki— i
2.1 4 .
3
Tab. 3 Interactive orthogonal test scheme and results
1 2 3 4 5 6 8 9 10 11 12 13
A B (AxB), (AxB), ¢ (AxC), (AxC), (BxC), (BxC), /M) e m?
1 1 1 1 1 1 1 1 1 1 1 1 1 6.271
2 1 1 1 1 2 2 2 2 2 2 2 2 5.757
3 1 1 1 1 3 3 3 3 3 3 3 3 4.685
4 1 2 2 2 1 1 2 2 2 3 3 3 6. 165
5 1 2 2 2 2 2 3 3 3 1 1 1 5.846
6 1 2 2 2 3 3 1 1 1 2 2 2 4.741
7 1 3 3 3 1 1 3 3 3 2 2 2 6.093
8 1 3 3 3 2 2 1 1 1 3 3 3 5.612
9 1 3 3 3 3 3 2 2 2 1 1 1 4.577
10 2 1 2 3 1 2 1 2 3 1 2 3 6.438
11 2 1 2 3 2 3 2 3 1 2 3 1 5.906
12 2 1 2 3 3 1 3 1 2 3 1 2 4.799
13 2 2 3 1 1 2 2 3 1 3 1 2 6.324
14 2 2 3 1 2 3 3 1 2 1 2 3 6.004
15 2 2 3 1 3 1 1 2 3 2 3 1 4. 866
16 2 3 1 2 1 2 3 1 2 2 3 1 6.242
17 2 3 1 2 2 3 1 2 3 3 1 2 5.747
18 2 3 1 2 3 1 2 3 1 1 2 3 4.679
19 3 1 3 2 1 3 1 3 2 1 3 2 6.530
20 3 1 3 2 2 1 2 1 3 2 1 3 5.996
21 3 1 3 2 3 2 3 2 1 3 2 1 4.854
22 3 2 1 3 1 3 2 1 3 3 2 1 6.41
23 3 2 1 3 2 1 3 2 1 1 3 2 5.893
24 3 2 1 3 3 2 1 3 2 2 1 3 4.783
25 3 3 2 1 1 3 3 2 1 2 1 3 6.322
26 3 3 2 1 2 1 1 3 2 3 2 1 5.817
27 3 3 2 1 3 2 2 1 3 1 3 2 4.731
12 = ° 4

R 14.08
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:C>A>B > >
o A,B,C, 750 °C. °
0.75. 0.25. S, (2)
4
Tab. 4 Table of the range analysis S = L K - L( K.) 2 (2)
I B W S
i=1 i=1
A B C .
. yn— ] L
K 49.75 5124 56.80 g —
1 Me
K, 51.01 51.03 52.58 ,fe_
K; 51.34 49.82 42.72 °
R 1.59 1.42 14.08 Sj
C>A>8 S, (3) (4)
43B,C, S/ = Sj/fj ( 3)
S.=S.1f. (4)
B S| fi=t-1.
o F]
2.2 -q
F.=5,/8, (5)
5 o
5
Tab. 5 Table of the variance analysis
S; S F 1%
A 1.56E -01 2 7.81E -02 78.12 * K ok 99
B 1.30E -01 2 6.51E -02 65.13 * Kk ok 99
C 1.16E +01 2 5.80E +00 5804. 10 * Kk ok 99
AxB 1.49E -02 4 3.73E-03 3.73 * 90
AxC 1.25E -02 4 3.13E-03 3.13 * 90
BxC 2.12E -02 4 5.31E-03 5.31 * * 95
e 8.00E -03 8 1.00E -03
1. 19E +01 26
P (2 8) = 8.65 Fyos(2 1) = 4.46 Fy 1o(2 8) = 3.11 Fy (4 8) = 7.01 Fyo5(4 8) = 3.84 F70.10(4 8) = 2.81.
< F a 0.01.
5 S,
0.05.0. 10 F Fyo
“* *
C>A>B>BxC>AxB>AxC
> > > * F Foos Fo.on
N “go s ”’ F
> Fow  Foos
(43 ”.,
° 0 F Fo0
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a=0.01 F.>F,>F;> 3
Foo(28) 99% A.B.C
( ) “x A,B, C, 750 °C
*ox a=0.05 F,,(4 8) > 0.75 0.25
Fye>Fo (4 8) 95% 6.530 MJ/m’.
BxC ( ) ok ( ) o
KT F0s(48) >Fyy>F o >F, (4 8) 8
AxB AxC ( ) Tab. 8 Two element analysis of the interactive weight of
° the gasification temperature and the equivalent ratio
2.3 /C
BxC 600 700 750
( ) AxB A 0.25 18.529 19. 004 19.262
xC ( ) ° 0.28 17.215 17.657 17.706
0.35 14.003 14.344 14.368
5 3
CFpe > Fas > Fac
>
>
6 ~8 (1)
6 > >
Tab. 6 Two element analysis of the interactive weight of (2) N N
the gasification temperature and the
steam/biomass mass proportion ( 99%) ;
/C ( 95%) ;
600 700 750 N
0.75 16.713 17.143 17.380
I 16.752 17. 194 17.086 ( 90%) .
1.25 16.282 16. 668 16.870 ( 3)
7
750 C 0.75
Tab.7 Two element analysis of the interactive weight of N
0.25 6.530 MJ/m’,
the steam/biomass mass ratio and the equivalent ratio
0.75 1 1.25 1 ) 10
0.25 19.239 18.899 18. 657 : M . : 2012.
0.28 17.659 17.743 17.176 Chinese Academy of Sciences National Natural Science Fund Com-—
0.35 14.338 14.39 13.987 mittee. Tactics for the development of disciplines in China in the

future 10 years: energy source science M . Beijing: Science

Press 2012.
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= Experimental Study of the Factors Influencing the Low
Heating Value of a Biomass Gasified Fuel Gas JI Hengsong WANG Qian CHENG Shan et al( College
of Energy Source and Power Engineering Jiangsu University Zhenjiang China Post Code: 201013) // Journal of

Engineering for Thermal Energy & Power. —2013 28(5) . —529 ~534

In the light of the fact that the low heating value of a biomass gasified fuel gas is influenced by multiple factors such
as gasification temperature steam/biomass mass ratio( referred to as mass ratio for short) and equivalent ratio etc.

and these factors are interacted the orthogonally designed test method was used to study the sensitivity extent of the
three dominant factors influencing the low heating value of the biomass gasified fuel gas and the test results were an—
alyzed by using the range and variance analytic method to obtain the significance relationship influencing the lower
heating value of the fuel gas and the optimum factor combination level. The test results show that in the range of the
test conditions the priority order of various factors and their interaction influencing the lower heating value is as fol—-
lows: equivalent ratio > gasification temperature > mass ratio > interaction of the mass ratio and equivalent ratio >

interaction of the gasification temperature and equivalent ratio among them equivalent ratio gasification temperature
and mass ratio have a particularly remarkable influence on the lower heating value of the fuel gas. The version opti—
mized for preparing the fuel gas from the gasification of biomass through an analysis of the interaction is given as fol—
lows: gasification temperature 750 “C mass ratio 0. 75 and equivalent ratio 0. 25. Under such conditions the lower
heating value of the fuel gas will be the highest( 6.530 MJ/m’) . Key words: biomass gasification low heating val—

ue influencing factor orthogonal test

7 m’ CPC = Performance Study of a 7 m’ Multi-trough Type CPC( Com-
pound Parabolic Collector) Light Concentration and Heat Collector MENG Li ZHU Yue-zhao YANG
Mou-cun et al( Jiangsu Provincial Key Laboratory on Process Enhancement and New Energy Source Equipment

Technology College of Mechanical and Power Engineering Nanjing University of Technology Nanjing China Post

Code: 211816) // Journal of Engineering for Thermal Energy & Power. —2013 28(5) . —535 ~539

To combine the merits of the linear Fresnel type and compound parabolic collector and fuse with the heat pipe vacu—

um tube heat accumulation and heat transfer technologies developed was a 7 m* multi-trough type CPC( Compound



