238075

am’ﬁaﬁﬁﬁ”&lqﬂszmﬁ' Wenmuasianduuuvaniinga Wi uasanu
Fouviaudn Taoldina TuTaBinmaafmednauuuaesnisesn (Hybrid Updrafi-Downdraft
Biomass Gasification) ttagnadsuuazyssiiulseaninmuesszuy Lﬁﬂﬁmummmamﬂﬁff
watuFauneedruiluszuulugaamassumsndanmemsayas a3suiuiesniiy
s Suneude 1) misenuuuamiinaanszua iihuazanudou Amdmanaansaua Wi1g
40 AlaTadanTu smxwﬁwmmé’@umﬁm 500 kW, snuday 2) adaoriindanseua Iiwag
szuhawdoul19lumseuuds 3) AadegunsailszneniteshnsidenTo niudady
380V 4) medaneiauu-ils Taowamsmsise el ldsde Uil
lumsnageuszuu 1819 s saudny fuidomas sz ansammendauia
1391WR4 (Gasification Efficiency) MAOWIAL 80% 180515198 emae1nseausnyg
63 kg/hr Madoufingn’ld Ao 5.36 MINm’ wdrnmanudeuiimoameiieii | ideuurt
18 wennintdeennsor W9 dmiunaanssua Wi 18 mazBunavenhudunioms
1 710 3.1 mg/Nm® tfiesnin diuszuuhnuazeiauie Ao STUDAATUIDS (Scrubber)
1O TTUVAISAULUY (Condensation) TunIstuA S oA naanszua iwihdmiy
weseuiuRe vz ldUszanTammsnan Ivihvesszun vy 12.52 % AdidamanaalWih
40 kw lunsdiganansasuyomas ldnseaudnildmdy 1.81 keg/kWh  @1MSUMISHAR
ﬂﬁzuﬁ"lvlﬂﬂﬂa‘l%’m‘%mﬂué{ﬁma%mﬁmgﬁmémwﬁa dszaniammsnda Iivesszuy
Wi 15.93 % fisdanswan Wi 53 kw sarmsaulesiniudira whdy 006 1kWh
W3® 2.98 Vhr "1uﬂséﬁﬁqﬂdmé”mwmsémwaﬂ‘lﬁ'ﬂﬁzﬁuﬁﬂﬁzmﬁu1.01 kg/kWh wioamilu
$ATIMALNY (%Replacement) 52181 80% dmFuasnaaeuuidomauneuuilas
wsosonuiaunlsnts anudeunaveun ndloumgiivssum 323.6°C Adasinsina
250 m'h fimadieseuurts Suituszgnilewidigieeuufidausng 77.17 kgmin uasld
nannfeuiinulueseuuiu 47.12 wiisou Tasszdeshnseundssusuiung 6 sou
SevzmunTeaan LAt lding 13% wb. Amdsusumzildlunsouudsd
Anlszaunen 979 Mikg,,, MsnadsuanmadsInmveImsiieudeizunlnenisin
dygnaeglunasinesgiu msamsizianuduamsssssuasugmand TaoiSuaaugns
WAL 834,600 uazliswelagns 173,789 vl awnsofunulussezna s I Fasudo

o oA o { o a o o
tuduvesdunvvaminga ihuazanufounnadn Aewsoi T 14 1803 sdmusg



238075

The objective of this research was to study and develop a small scale station for electricity
and heat generation using hybrid updraft-downdraft biomass gasification technology. Also, the test
and evaluation of the system were carried out in order to initiate an approach for systematic use of
biomass énergy in bagro-industry production. The study was divided in to four parts, namely;
1) designing an energy production station which is capable of generating electricity and heat
approximately 40 kWh and 500 kWth, respectively, 2) setting upkthe heat system used in drying
application, 3) fabricating the electrical connecting ysystem and 4) doing cost-profit analysis of the
whole system. In thié study, gidﬁt leucaena (Leucaena leucocephala (Lam.) de Wit) was used as
a feedstock.

The results showed that the gasification efficiency obtained was 80% with the biomass
consumption rate of 63 kg/hr. The heating value of producer gas was 5.36 MJ/Nm’ which would be
sufficient for use in drying application or electricity generation. Moreover, tar content in producer
gas was low with a value of 3.1 mg/Nm3 because the gasification system was added up the cleaning
system consisting of scrubber and condenser. For electricity generation test, the producer gas used
with a gas engine gave the electrical efficiency 12.52% at the electrical output of 40 kW. At this
condition, the biomass consumption rate was 1.81 kg/kWh. In case of using a diesel dual engine,
the electrical efficiency achieved was 15.93% at the electrical output of 53%. The specific fuel
consumption (diesel oil) was found to be 0.06 VkWh or 2.98 Vhr, and the specific biomass
consumption rate was 1.01 kg/kWh which was approximately 80% replacement. For the test of
prdduber gas in cassava chip drying using a rotary dryer, the temperature in a burner was 323.6°C at
the gas flow rate 250 m’/hr. Caséava chips were fed to the dryer with the feeding rate of
77.17 kg/min, and the time required to pass the dryer was 47.12 min. The cassava chips were
circulated six rounds to achieved moisture content lower than 13% w.b. The specific energy

consumption for the drying was approximately 9.73 MJ/kg The stability of electricity was

water”
found to be in a standard range. Considering the cost-profit analysis of the system, the net cost of
investment is 834,600 Baht and the system is able to return the money 173,789 Baht/yeas, which
resulted in five years of payback period. The results found in this study can ensure the use of

a small scale station for electricity and heat generation using hybrid updraft-downdraft biomass

gasification technology in rural communities.





