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Dual Fuel Gasifier — Engine System For 10 kWe Power Generation
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Abstract

This paper presents the results of study on dual fuel engine
using producer gas from woody charcoal and bio-diesel B5. The
gasifier-engine system consists of the downdraft gasifier, a gas
cleaning/cooling system and a four-cylinder Nissan diesel engine.
Using a water scrubber, producer gas can cool down to 28°C for
producing almost tar free gas. The system was tested for a
cumulative period of 240 hr using woody charcoal in test runs of

3 — 4 hours at a constant speed of 1500 rpm on bio-diesel alone

79

mode and dual fuel mode operation. Gasifier consumed 6.3 kgh’1
of woody charcoal, and replaced 72% (2.2 Vhr) bio-diesel B5 at
an electricity generation of 10 kWe. CO, emission was reduced
from 8.75% to 3.20 %. Financial analysis of the system showed
that the system can save about 40 Baht per hour by using dual
fuel (28% bio-diesel + 72% producer gas) for electricity

generation.
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1. lowauuva (Drying Zone)
2. lwunausanu (Pyrolysis or Distillation Zone)
3. Tamwsn lned (Oxiation or Combustion Zone)
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CO, - 4019 kdimol (1)
H,O - 2411  kJ/mol (2)

o T o V- T -8
H, + 0, +——»

luufadviiasf mivenlasenled, co, uaclmiy, H,0 e=an
waswilu erusuvaunanled, co lalasiau, H, uasiiisn, CH,
Uiisundlngiitiadulu Reduction Zone figail

G +'CO;, 4—P 260 + 164.9 kJ/kmol (3)

C + H,0 <«—» CO + H, + 1226kJkmol  (4)
CO+H, <4—» CO + H,0 + 423 klkmol (5
C + 2H, <—>» CH, +0 (6)

CO+ 3H, <—» CH, +H,0 - 2059 kJkmol (7)
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ARINNIANNIOU ﬁqﬁﬂﬁq unniufizganasumegn reduced
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@a17In 1 uamiﬂﬂaammunaﬂﬂmm

Pressure (MPa) 0.11 z
Bed Temperature (QC) 945 ]
Throath Diameter, cm 22
Hopper Diameter, cm 35 g
Hopper Height, cm 90 i
Charcoal Consumption Rate (kg/hr) 6.3
Air Flow Rate (m /hr) 42
Gas Flow Rate (m /hr) 35
Duration Time (min) 60
Static Bed Height (m) 0.7
Un-Burnt Carbon Content in Bottom Ash (wt%) 1.2
Combustion Efficiency (%) 84.5
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aTIN 2 ﬂdﬁ‘ﬂizﬂﬂuﬂﬂdllﬂiﬁi‘]l.l"Jﬂ"U’lnﬂ'luvl.}J

uia PIum Method
H, 9-15%
CcO 20-24 %
CO, 8-12% GC - TCD
CH, 0.1-05 %
N, 45 - 57 %
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Wiy = : x 100 (9
H. M, + H M,
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e M, = dssEninwssewiadlniaadn
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Wands Uznevludmadssoudamaruiauiadinioasa Hg = shanuiawveuiiaiiug, kINm’
vawsanu erndmldlweudsdnessesldudatinag H, = shanudauvesd il kikg
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M, = samenuiwfssdwlal, kamhr
M = USmumiliiaduloand. litrefr
Vv = uwsanfsulndn, volt
| = n3zuad, ampere
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Diesel mode
35 < d
3_
$25
z 32
515
P Dual fuel mode
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Type oy | co | H; HC | Method
Gasoline engine | 8.75 | 1.50 | 0.56 | 0.06 | GC -TCD
Dual Fuel Engine 3.20 055 | 0.35 0.02 GC -TCD
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