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Numerical Simulation Research on Higher Heating
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Abstract :In this research, with woody particles as fuel and air-steam as gasification agent,
the high heating value gas biomass gasifier uses numerical value of software Fluent 14.0 to
simulate the impact of the three parameters,the position height ‘h’ from the entrance of
steam to the gasifier grate,the air inlet flow V, and the steam inlet flow V_,on CO,H, and
CH, volume concentration and gas calorific value and use experiment to verify the result of
numerical simulation. The results of research show that when the position height ‘A’ is 195
mm , the steam inlet flow V_is 1.41 m’/h and air inlet flow V, is 0.86 m’/h,the combus-
tion of biomass gas calorific value arrives its top, the value is Q =9.95 MJ/m’ , which is

98.21% higher than when single gas agent is used.
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Fig.1 The high calorific value of the biomass gasification system

Bl kg 2 ) o AR P B A 5 A B B A7 A
RZ B3R, Sy T TR A AT 5L
EATALIAIT ST, R O S A s I 2k AR A 7 %) ] Ak A
s e,

D) B ERRRL AT AR S R AR IS S B
UK,

2) R E Y C e ik, 1 H N O
SEA AL R AR

3) BB AR BURL Y A SRR ], 10 A 2
SRR AN

4) B Al TR E TR, A RN Y
SRIIBB I TR

ST LA b A, A SR AT o i E | 2l
SEAFE B SIE DL 7 e A Al S R A A
L PRI R FE AR ST B 7 R A T A L ) R 4
AT, ALt @ K T7 R R 9 DL il



ARILFEAE B B A B B RN 73

29 B2 M
L
1
7 — N
]
D K T
Ql_(
t%%%wﬂﬁu

2 HEREENE

Fig.2 Main view of the computational domain
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Fig.3 The structure grid division
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Fig.4 Temperature distribution of &,
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Fig.5 Temperature distribution of &,

1.35¢+03
1.30e+03
1.24¢+03
1.19¢+03
1.14¢+03

1.09¢+03

I =

1.03¢+03
9.81¢+02
9.28¢+02
8.76¢+02
8.23¢+02
| 7.71e+02

7.18¢+02
6.66e+02 *
6.13¢+02

—n—
ey 5.61ct02 ‘
i 5.08¢+02 '

4.56e+02

4.03e+02
3.51e+02 b
Ee6 hiBESH=E

Fig. 6 Temperature distribution of &,
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Table 1 Two kinds of gasification

velocity value list( Unit:m*/h)

No. W, V. No. Vs V. No. Vo V

s s

1 1.8 O 5 1.18 0.84 9 0.52 2.11
2 1.68 0.15 6 1.03 1.13 10 0.36 2.39
3 1.51 0.27 7 0.8 1.41 10 0.19 2.53
4 1.35 0.55 8 0.67 1.83 12 0.05 2.81
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Fig.7 Volume fraction of gas component with two kinds
of gasifying agent 12 group of flow distributions under %,
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Fig.9 Volume fraction of gas component with two kinds
of gasifying agent 12 group of flow distributions under 7,
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Fig. 10 The combustible gas calorific value with

two gasification agents flow distribution in different &
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Fig.11 Schematic flow diagram of experimental system
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Table 2 The combination of nine conditions

of three parameters

s %wﬂ}lﬂ%‘?il I
h/mm Vo/(m” -h™) V./(m’ -h™)
1 165 0.79 1.48
2 165 0.87 1.40
3 165 0.95 1.32
4 195 0.87 1.40
5 195 0.79 1.32
6 195 0.95 1.48
7 225 0.79 1.32
8 225 0.87 1.48
9 225 0.95 1.40
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Table 3 The simulation results compared with

the experimental test results

LR BRSHE O/ (M) - m ™)

TS MEHUE SHMIAE AHXTERZE %
1 10.45 9.62 8.63
2 10. 96 9.54 14.88
3 10. 68 9.52 12.18
4 11.25 9.95 13.07
5 10. 85 9.55 13.61
6 10.58 9.44 12.08
7 9.49 8.76 8.33
8 9.80 9.15 7.11
9 9.63 9.54 0.94
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Table 4 The comparison results of biomass fuel

gas heating value
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AQ /% 98.21
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