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Abstract

Using cashew nut as fuel in gasifier causes air pollution problems. It will easily damage the blower
blades and valve sets of the gasifier. Since the cashew nut shell contains a large amount of CNSL oil, it is
necessary to firstly extract the CNSL oil so that it still remains as cashew nut shell waste. The objective of this
research is to design and study the efficiency of a downdraft gasifier suitable for using cashew nut shell waste
as fuel. The principle is to design a V-Hearth downdraft gasifier with a size of 130 kW. Construction and
installation of a gasification system consists of gasifier, cyclone, scrubber and burner by adopting the induction
force of 2 sets of Venturi scrubber in order to produce air suction to the stove instead of using the blower. This
research also studies the density, composition, calorific value of cashew nut shell waste, as well as analyzes the
thermal efficiency of the gasifier.

The results significantly show that the cashew nut shell waste density has an average density of 486
kg/m®, with the percentage proportion of elements such as carbon (C), hydrogen (H), oxygen (O) and nitrogen
(N) of 54.09, 6.08, 38.35, 1.38, respectively, also calorific value is 21,217 kJ/kg. Furthermore, the outputs also
expose the efficiency of the gasifier can be able to measure the speed feeding air to the gasifier which is 2.6 m/s
with fuel consumption rate: 1.4 kg/hr, the air to fuel ratio: 2.22, the gas flow rate: 26.79 m®hr. Compositions of
the gas producer are included carbon monoxide (CO), hydrogen (H,) and methane (CH,) with 16, 9.7, 1.5 percent
respectively. The heat value of the gas producer is 3.605 MJ/Nm? while the thermal efficiency of the gasification

system using cashew nut shell is 39.92 percent.

Keywords: V—Hearth downdraft gasifier, Cashew nut shell waste
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MINATA o Tzan (Proximate Analysis)

Moisture content (%) 37.50 9.09
Volatile matter (%) 59.57 88.28
Fixed carbon (%) 1.10 0.24
Ash (%) 1.83 2.39
mﬁmiﬂ:ﬁuummnm@; (Ultimate Analysis)

Carbon (%) 53.93 54.09
Hydrogen (%) 6.07 6.08
Oxygen (%) 38.79 38.45
Nitrogen (%) 1.21 1.38
Heating value (kcal/kg) 5,458.20 5,071.10
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984 Throat W¥inAU 13 cm %38 130 mm
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) 2 3 K Pyrolysis Zone
Air Inlel—— 6 7 i Thermometer Flange

Gas Outlet

Fire Starter
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Thermometer Flange
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Ash Drop
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FCRyq fio aaM IR0 TaINRS
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4. HAN1IIY

4.1 WamIFIaAET Waas

Gasifier Venturi scrubber

stage 2

Venturi scrubber
stage 1

Gas outlet

Water tank
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mﬂfuawﬁmﬁ'}g}aﬂ%‘muai‘uuunuﬁ 1w 2 79 Iafnsarinait CNSL tinaiudn Quau’é‘muaznﬁ'u lasusaz
gmiﬁﬁuﬁ’umﬁug\a (Multistage Centrifugal Pump) 2@ 800 3a¢ @anuviatinama 1 i %guﬁﬂuﬁﬁmnﬁ'ﬂﬁ'ﬂ
Warnauszanalusamesuiansaaiian S'fiami'ﬁ’mwuaaaﬂ%'uLuaﬁmuL'mg‘%if:ﬁﬂﬁl,ﬁ@msmﬁmﬁ,’mm
lusdmesufa LLazai"mng]ﬂa'lmﬁm]”']gim'lLLﬁ"ae'BvlwLaaﬂﬁmminﬁﬁmuvlé’[ﬂzlvl&isi”aosl"ﬁl,ﬂ'%iaaLﬂ'mm (Blower)
Iﬂsﬁwﬁaﬁﬁaﬁaxa’mLtﬁaa:gﬂmvlﬂﬁﬁ'am’uﬁal%mu@iavl,ﬂ amﬂmwmmﬂ,mzé’maammﬁwﬁuuazémﬂﬂsn
luwaveaIosiaw

42 samyauiliasBananazsanauaimadoisaings lunmaasstlszidudssansnmaas
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