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Abstract

This work presents a design of high efficiency downdraft gasifier. The hight, throat diameter,
diameter and size of stove were designed in order to the product gas. The volume control of air,

oxygen and steam were also studied in order to increase the efficiency of the gasifier. The steam



system was designed by using the heat recovery from the gasifier . From the study, it was found that

the gasifier has the capacity of 34 kw with the fuel feed rate of 15 kg/hr. The hight of the gasifier

was 166 cm, and the diameter of stove, throat, and air pipe were 44 ,13.80, 1.56 cm, respectively.

From the calculation, this system can produce steam at 13.84 kg/hr and is require oxygen and air

equal to 2.68, 13.99 m’/hr, respectiovely. The efficiency of the designedt downdraft gaifier was

29.60% higher than that of conventional gasifier.
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(Bg) — Volumetic PI‘Odl.,lCtiOn rate (14)
Heat Cross sectional area
__ Mass of fuel gasifier

(BS) " Heat Cross sectional area (1 5)

A o
AINaNN157 (4) By = 2.5B, azli

Mass of fuel gasifier

B, = 2.5 E (16)

g Heat Cross sectional area

Ve B, = 0.25 Nm’/s.m’ way Mass of fuel

gasifier = 15 kg/hr Azl

Mass of fuel gasifier
By

Heat cross section area = 2.5 x

Heat cross section area = 2.5x ——
0.25
a¢l# Heat cross section area (A)WiNAU
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%u Reduction zone @uﬁﬁgu combustion aZ#a4
7191UA1 Specific gasification  rate (kg/h.m3),
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Fanaa (kg/m®) a1ngduns (5) e SGR Ae
Specific gasification rate (kg/h.m’) NANUszann
1,000 (kg/h.m) t e szaza1Ufimnag (hr)
Wi 1 Falug p A AU 9E DI R
(kg/m®) TnefidemAssaunie ROF fA1svann
600 kg/m” wnuAn azld Augeassuiagnig

a3 (H) WU 1.66 A9

4.4 m'ivnLﬁuci']ugiuﬂ'ﬂmwmv'mmmﬂu‘éa

aaNTdLau

AMIDMLE BN BANIN AR IYIRBIN A
awnsonlfaingli 2 e A, Ae Wunudingn
21097198707 d, A8 EURuANTNAITIaIARABA

> 4 & d oy o
Winiu 138 mm A Ae Auiviidnaednenenlien

Windu Win 14,949 mm?i3a 0.0149 m”

_ 5.1x0.0149

=0.000765 m”
n 100

A

InanldeanuuuliiviaainiAauay 4 via

AR AT Iaar AN UALYNG10.000765/4 winfw

0.0001913 m’ Geazyinlid&urugudnanevia

ANIAWINTL 0.0156 m 98 1.56 cm
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A4 a - Y aa .
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. = -
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wWu
Moisture (wt%) 48.00
Proximate analysis (wt% dry
basis)
Volatile matter 46.15
Fixe carbon 7.70
Ash 46.15
Ultimate analysis (wt% dry
basis)
C 30.77
H 4.62
O 17.30
N 0.77
S 0.39
High heating value (kJ/kg) 13,076

anA1ngadnlaazinllAruaniivenn
13U UIDIDDNTLAUAINANNNT (9)4ile C =
0.3077,H =0.0462, S = 0.0390 ay O =0.1730

32(0.3077
32(0.3077) |

) 8 (0.0462) + 0.0390

Azl my, =
-0.1730

my, = 1.02 Kgo, /Kg; .,

nsn lndinasnugaldnivanzazld
pandiaulunisiialdlunisduntazdiaald

BBNTIAU 1.02 kg ,/kg,,, WANITLAUATUAA
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azlf Mg, = 1.02 x 0.25 x 15
uaziiamsnnstleueandiau winiu 3.83 kg/hr

199 2.68 m’/hr
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M¢o

M. =
fa ™ 0232

H9azld BNnuenAnfiaInie M Wiy

3.83/0.232 = 16.50 kg, /hr 458 13.99 m’/hr
47 msAuamBunnlaih

n3tfeuleting nn s EL BN AN TR UN AL
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AuandlEanngunnsd (11)
(15)(0.3077)

t te (Mg,) = 18
steam rate (Mg,) 3

(2)

gnsnistianlatinwmingy 13.84 kg/hr Miaille
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waz H, isxnivamiliilsyansnnlagsanans

£
?ZUU@]QT‘LA@'JH

4.8 n19aan LL‘LI‘LI%‘%‘LI‘LIVL‘Bﬁ’]

aanuuulnaldAanutaunialmivauan

d e & . . .
wasudutiluagnialwaavianasuns  Iaemii
NMINULAAIANBILAY BEN8l1MNTENINITUNI
pBABATLNTIT89LA1 Tnadn1sATwInIAIY

nannistnelauANFauRINaNNIT

hA
Ty = (T=Texp(—mm) +T, (7

\Wa T, Aegauuninianasn (°C)

T, Aegoungitadin 25°C

9 al

a

T,ABEMUUNNIBINENBIUAY 600°C

al

' o

Tnaguugivianasunsigungiindy

al q

funninelumn
h A8 AANNINNAL1AERLLENTA 100 w/(m® k)
A Aefuilvesvienedun il uew
AUTNANTBIYIBNBIUAYINAL 8 mm. Uaz
AMUIUIARNUIU 15 1A WAz ATLEUTaL

'
= A a !

140.025 m. arliunvianeuanaiy
0.57 mzoﬁ"umm”l,ugﬂﬁ 5 wazilarmuali
gnsmsluasacin 13.64 ans e dolug
ﬁ’mfam@ﬁ%wwmmﬁﬂ 4,181 J/Kg.C sl
wnuArly (17) agld QNMﬂmﬁﬁ”’]ﬂ’]'ﬂ’aﬂ
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Characteristic

Air Gasification Oxygen/steam Gasification

High heating value (kJ/kg)
Feed rate (kg/hr, wet basis)
Air (Nm’/hr)

0, (Nm’/hr) (95%)

Steam (kg/hr)

Gas yield (Nm3/kg, wet basis)

Lower heating value (MJ/Nma)

20,540 20,540
7.20 7.92
7.98 -

- 2.00
- 3.20
0.94 1.32
5.17 9.75

5U% 6 iingtvheeeiuuylvasiinneneinen

IneAnEwdanLdmuiadnneeesuuy lvaad
FuANTlsAnEAM 33% uastmuRadrneiens
WLILAN 81nARLTZANBNIN 62.60% LWaTWLIN
AURAT veleeSuUAeanTauuasleting
deg@nsninuinninauiainiaieasuuy
ﬁT”\uaumgn' 29.60% FananIARBIRINAI9E19Bs
{70 Lv P, Yuan Z, Ma L, Wu C, Chen Y, and
Zhu J.1[7] wazazgnii i #Rnansefiesasiad
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