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Abstract: For biomass energy transformation in steam boilers, gasification gas has more advantages than coal or oil, such
as cost, environmental protection, and policy benefits. However, we must solve the problem of secondary pollution out of
tar in its application. In this paper, firstly we propose an improved technical solution, which can produce high heat value,
low tar content biomass gas by updraft fixed-bed biomass gasifier with gas outlet in the middle position, and the tar
composition burned directly in boiler furnace with biomass gas. Based on the technical solution, we take 2 T/h steam boiler
for example to design and calculate the main structure parameters of the gasifier. Next, we provide an intelligent adaptive
control on air supply of gasifier according to steam pressure. Finally, the feasibility and efficiency of biomass gas as a new
boiler fuel was proved through the test data in practical application cases.
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Fig. 1 Integrated system of biomass energy thermal conversion
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Fig.2 Structure of gasifier with gas outlet in the middle position
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Table 1 Design parameters of gasifier

witH BATHEUE (m)
PUANZ 0, 1.7
YRS 0, 2.3
PHEE R 05 1.5
SALEF H, 3.4
ittt m H, 1.2
P AR Hy 5.5
SR Hy 7.5
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Fig. 3 Control principle diagram of air supplied to gasifier based on steam pressure
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Table 2 Biomass gas composition and LHV
_ Mokt (V%) QDWJ3
H, Cco CH,4 C,Hs C,H, C,H, 0, CO, N, (kJ/(N-m7)]
FEa 1 7.76 31.45 2.18 0.16 0.26 0.33 0.23 5.56 48.41 6046.94
FEh 2 8.40 31.06 2.43 0.17 0.27 0.36 0.22 5.74 46.26 6177.48
FEdh 3 9.54 30.61 2.72 0.18 0.31 0.42 0.40 5.90 45.86 6413.76
FEh 4 9.71 31.28 2.68 0.18 0.29 0.35 0.19 5.83 46.88 6450.10
FEdh S 7.88 31.02 2.31 0.19 0.18 0.36 0.16 7.25 46.88 6033.08
K 6 9.84 30.20 2.54 0.16 0.17 0.30 0.19 5.83 46.45 6169.49
T 8.85 31.10 2.50 0.17 0.28 0.37 0.26 5.76 46.71 6272.33
3 AEYIBAEY AL 23T X ITR 53
Table 3 Proximate and ultimate analysis data of biomass
5K Tk g (%) TLEHT (%) AT (Kikg)
Vo As Fc Hzo C H N S (6] QHW QDW Qw

SIS (SE) 8271 1.55 1578  9.03 4710 6.19 0.10 0.06 46.05 17576 16345 15680
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Table 4 Elemental analysis of biomass tar

JLR C H 0 N

Far (wt%) 59.07 6.60 33.50 0.80

2 5 75 1 SRR RS AR T S 35 B
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Table 6 Operation data of the system

22700 kl/kg, fI&f7 &IdE Omar oM 20 853 kI/kg.
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Table 5 Tar content in biomass gas

R I B [g/(N-mY)]
FEah 1 28.93
FEdh 2 35.87
BEML 3 31.89
RE2] 3223
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Table 7 Emission data of boiler

SO NO, TR .
(mg/ni3 ) (mg/m®) (m;m3 ) AR
FER 1 27.00 33.30 5.40
2 29.30 31.80 6.72 0.5
Fdh 3 32.10 35.70 6.93 -
PATHRIE <100 <400 <50 <1

* (RIS YWHER R ) ( DB44/27-2001 ) 45 1 B Bx — 2447k
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