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Rice Husk Gasifier Stove-Energy for Thai Agriculturalist
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ABSTRACT

A prototype of an inverted downdraft rice husk gasifier strove are designed and
invented. The agricultural wastes such as rice husk have been used as the energy source. The
thermal efficiency and real usage test are investigated. The results show that the maximum fuel
loading is about 1.659 kg and the thermal efficiency is about 10.36%. The maximum power
output of the strove (about 1.28 kW) was obtained when the input power value of fuel is 12.50
kW feeding into the strove. The average value of the fuel startup time, operating time, flame
temperature and fuel consumption rate (FCR) are 2.87 min, 27.59 min, 416 — 684 °C and 3.184

kg/hr, respectively. This type of gasifier strove can be generated heat for cooking in many kinds
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of menus for example Tom Yum Gai (chicken Tom Yum). This menu can be finished within 25

min. To boil 2.0 liters of water for making hot beverages such as hot-coffee or hot-milk can be

achieved within 8 min.
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Keywords: Rice Husk, Gasifier Strove, Biomass energy
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Gl']i']\‘i‘ﬁ 2 Na‘UENﬂ'ﬁ'ﬂﬂﬁ@‘Uﬂ?iLNWl‘Viﬁ‘U@QLWW%QNQaLLﬂa‘U
Fuel Start Up Time Gas Ignition Total Operating
Loading Capacity =~ Weight of Fuel (kg)
(min) Time (sec) Time (min)
Full Load
adeil 1 1.659 2.75 100 30.02
adil 2 1659 2.66 135 28.12
ﬂ%ﬂ‘ﬁ 3 1.659 3.2 140 29.23
\ade 1.659 287 125 30.46
Gl']i']\‘i‘ﬁ 3 LLﬁﬂﬂUi%a'ﬂ%ﬂWWﬂ?iﬁ?\‘ﬂumaﬂmq%ﬁmﬁaLLﬂﬁ‘U
Loading Fuel Char Produced Combustion Specific Electric
Capacity Consumption (%) Zone Rate Gasification Consumption
Rate (FCR) (CZR) Rate (SGR) (W-hr)
(kg/hr) (cm/min) (kg/hr-mz)
Full Load
ﬂ%ﬂ‘ﬁ 1 3.184 18.60 2.32 168.77 14.4
ﬂ%ﬂ‘ﬁ 2 3.726 10.30 2.81 197.50 14.4
ﬂ%,;\‘iﬁ 3 3.511 18.40 2.70 186.11 14.4
La?ia 3.470 15.77 2.59 184.13 14.4
a59fl 4 wanseansinfdazUssaninmueundaua
Power Input Thermal Efficiency Power Output
Loading Capacity
(kw) (%) (kw)
Full Load
Al 1 11.46 9.38 1.075
ﬂ%ﬂ‘ﬁ 2 13.41 10.73 1.382
adeil 3 12.64 10.98 1388
\nfe 12.50 10.36 1.280
msefi 5 uammamsnedeunisinilagliinndanaunau

Volume of Water

Initial Temperature (°C)

Final Temperature (°C)

Boiling Time (min)

2 Liter
adadt 1 28.30 99.12 9.00

adait 2 29.94 99.05 7.78

adaii 3 29.25 99.30 7.55

\ady 29.16 99.16 8.11

* gaumgiveadailninlieglugie 416 °C - 684 °C



U

MIEATINYNFERNS 1Y, VN 45 Laui 1

173

nan1snadeunIsduLlnelfindiutaunay
(Test Results of Boiling Water using the
Stove)

w§aunnufeuiildandenaunay
ansadalénnn mstansiwasuulawesgumgdl
1 Tneyusines 2 ans Wauneldarlndilg
IMNTBINAIUNAY %qiaaﬂaﬁlé’l,t,amslumiwﬁ 5
ﬁﬁaﬁﬂaﬁamﬁaﬁﬂﬂﬁmmmmwé’mumm%ﬁmﬁ
Iganiomaunauludruiidu Sensible  Heat
(SH) #nuannisdi (9) @i Latent heat (LH)
anansamualdmuaunisi (10) Tneasdomsiu
waveshitszmenanerfule s SH uay LH 9
TalunisAruiauan Thermal  efficiency 83191
HANITNARDINUI AT ILIALNAUAES19T Uil
anunsaguningiines 2 ansiidenldmelunanaas

1%

811w warteTUsEANTAINNI9AINUNS DU

(Thermal efficiency) Wiy 10.36% §sdioindadl
Uszansandianilewiouiisuiuanuideves
Parmigiani Wagaade (Parmigiani et al., 2014) GR
winavdnnaiiussivitudussansamge
Uszaau 18%
nan1sadaun1svinesingldndauitaunau
NATNAFOUNITITINUITIVDANTIND
wnavfiadratulnenisldiaite duumasliany
Foulun19v1ems nudauisavine sy
gudilatulngldusinanielrvingu 2 Alandu 18
aeluiian 25 -30 Wi Fuandlugudt 12 Tnewdlo
TAdufikiunisdufidnvuyiUosgeviala
Futsemulddi wazuenINNITNAFEUNNTYILIY
Fudalatuudaddldnaaaunisfuiifounun
Vs 2 ans Wieldlunmswanuvievhunsoud

THaanTuni1sauLies 7-9 un?l wduLed Nanns

PNAABUNIS MIIUDZIVBIANTILIAWNAULAWERI LY

37497 6
M5efl 6 uanskansedeunsThemslag
Tenunaunau
Cooking
Operation Description
Time (min)
naEouRIA
W 28R silevaniun wie v 7-9
Sou
neapuM o TIIYAnE At
1 evhaugladu 25 - 30

YUAUINLN 2 kg

JUN 12 Wanen1svadaunIsvinemsiuyduen
Tntulagldwntuiawnau
#3UNan153Y

WAFULUUYDILAITINIAINLAAULUU
o1mealnatunaginlvsiaindiuvuasans Tégn
afravunarldsumsneaoudseavsnmnnsidanu
Tneldunauiiudemnads nansnadaunisiiay
wui dlefunnavawfuriownlug (1.659 kg,
Full Load) 1m1@u2a3zilA1 Operating time \nde
Windu 27.59 Ui wagdusedndainmisainuieu

(Thermal efficiency) Winfiu 10.36% uagdin sl
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pasnuliingardssanglviuinauiueinia
WINAU 14.4 W-hr angananidvintmianisusevdn
NAIUBY1AUINFNTUUTEB YU AN LGN
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