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1. Introduction of Maejo Energy Research Center.

2. Potential of Biomass Resources in Northern
Thailand.

3. Biomass Gasification for Household Utilization.
» Principle of biomass gasification.
» Application Biomass gasification for gas cooking.

ECHO Asia Alternative Energy and Appropriate Technology Symposium



Introduction

® |
Chidhg Mai
s

Founded in 1934. e RS
‘ eafe nm;m-;-‘ A

Located at Chiang Mai Province, N |
Northern region, Thailand. SR A o

Thailand’s oldest agricultural
Institution.

B \‘5
CAMBODIA ,

Phnom £
Penh’ié \":Q g
Ll o

=

= (', ~‘
) 4 A 7\
A A ‘ | P -

% | eneey i
L_MAEJO UNIVERSITY ...

SH7 >

ECHO Asia Alternative Energy and Appropriate Technology Symposium


http://images.google.co.th/imgres?imgurl=http://www.75years.mju.ac.th/f_news/75.jpg&imgrefurl=http://www.doootv.com/station/index.php%3Fpage%3Dnews%26newsID%3D87%26staID%3D14&usg=___DoLb5SCmqWuh1EDLCc9oYdq_-Y=&h=480&w=640&sz=305&hl=th&start=3&tbnid=a4DX_qqOE1cEpM:&tbnh=103&tbnw=137&prev=/images%3Fq%3D%25E0%25B8%25A1%25E0%25B8%25AB%25E0%25B8%25B2%25E0%25B8%25A7%25E0%25B8%25B4%25E0%25B8%2597%25E0%25B8%25A2%25E0%25B8%25B2%25E0%25B8%25A5%25E0%25B8%25B1%25E0%25B8%25A2%25E0%25B9%2581%25E0%25B8%25A1%25E0%25B9%2588%25E0%25B9%2582%25E0%25B8%2588%25E0%25B9%2589%26gbv%3D2%26hl%3Dth

Introduction

E: About ERC

“* Energy Research Center, ERC.
“* One of the best Research Center in Maejo University (MJU).
“* Main Research Field

Biomass Conversion to Energy

Energy Saving in Agricultural Process

Energy Crop (Tung oil , Jatropha, Palm oil)
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Biomass resource

E: Biomass Resources in Thailand

Types of Biomass for household applications

» Fast growing tree (Wood chip).

» Agricultural waste (rice husk, Corn cob).

» Waste from SMEs process such as waste from furniture (\Wood
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1 ton of paddy

3000

Rice husk (Mtons)

Rice husk price

Total rice husk in 2012 : 6,000 MTons/Year

<1,000 Baht/tons
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Potential of other biomass in Thailand
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Conversion of biomass to energy
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E. Biomass gasification

“* A biomass gasifier is the device that converts solid biomass
materials into the flammable gaseous fuel using
thermochemical process.

< Malin gases consist of CO, H, and CH,.

“* These gases can be burnt very efficiently and hence present
less environmental problems compared to the direct
combustion of the solid biomass.

» Biological process, mainly the fermentation, can also be
used to convert biomass into fuel. The product is called
biogas.
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Ez Types of Gasifier
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Updraft Gasifier Downdraft Gasifier Cross draft Gasifier
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Biomass Gasification

(X Gasification Process

AIR

ij Combustion/Oxidation Zone (1000-1500 C)
BIOMASS C+0, > CO,
DRYING 2H,+0O, = 2H,0
Moisture to Vapor
300 100 Heat source
Pyrolisis volatile: | Reduction Zone
CH,Tar, H20 Downward C+CO 9 2CO
2
Cair eS| C+H,0-> CO+H, (Boundouard Reduction) 900 C
i 1500 over C+2H,0 - CO,+H, (Water gas Reduction) 500-600 C
Reducti
co(-a |-l|JC-tlgr|j| Tar free CO+H,0 > CO,+H,
200400 T> C+2H -> CH, (Methane Production)
Ash as
450 Pyrolysis/Distillation Zone (200-500 C)
Down Draft Gasifier Dry Biomass+Heat = Charcoal+CO+CO,+ H,O +CH,

C,H+ Pyroligneous Acid+Tar
Drying Zone (100-200 C)
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Biomass Gasification

C.: Development of Gasifier stoves

MJU-1:Rice husk stove

MJU-2: Wood chip stove

MJU-3: Continuous biomass stove
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Biomass Gasification

Model: MJU-1
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Easy to used.

Rice husk as fuel.

Flame as LPG, High HV.
Consumption 30- 45 minute /1.5 kg.
Electrical fan DC 12V /1A.

Cost 3,000 baht/unit.
Heat generation of 1-2 kKW.
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C.. Rice husk gasifier for household utilization

Burner

-Reactor with double wall

AC to DC
Adepter

DCi12VI/1A
Ash

collector
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Biomass Gasification

E: Household rice husk stove

Gas Generated
during Gasification

Layer of Char Left iy o
Behind bY Moving LR

combustion Zone = PSSR EREDE

.........

Combustion Zone
Moving Downward

Column of Rice
Husk to be Bumned™==*
TITTTTTRTITIT
Char Disposal Air Introduced by the
After Each Fan
Operation
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Biomass Gasification

E Household rice husk stove

Operation step
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I.z Continuous household rice husk stove

Loader

Fan DC
12V/1A

Burner

Reactor

T—

Ash
collector
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» Consumption rate = 3 — 4 kg/hr.
» Heat generation = 1.5 — 2 kW.
» Thermal efficiency = 10 — 13%o.
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Biomass Gasification

tove

A

E: Household wood ship s
Model : MJU-2 - R

< Easy to used.
< flame as LPG, High HV.

<* Wood chips, corn cobs and
charcoal as Fuel.

<+ Used continuous mode.
tj",",”‘};ﬂ':?“,v'-j"‘_ - _

;"?.‘. : ' o b Z
Wood chip Corn cobs Charcoal
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I (— Household wood sh|p stove
mponents p— burner

fin

Combustor

Two layer wall
with Insulators

/I
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Air inlet
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C. Household wood ship stove

Operation of the stove

% Open % air inlet.

*» Loading wood ship and firing.
% Start up time 10 — 15 min.

*  Fuel consumption 3-5 kg/hr.
» Generated heat 3-4 kKW.

» Efficiency of about 20%.

< Reducing smoke.

< Cost 3500 baht/unit.
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ﬁg Wood ship stove

Cooking utilization
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E: Household wood chip stove
Model : MJU-2.1 & !
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E: Household wood chip stove

» Consumption rate=1-1.5 kg/hr.
> Heat generation =1 — 2 kW. - e
» Thermal efficiency = 10 — 20% dependmg on the typesof fuel with the
highest one being corn cobs.


วีดีโอเตาชีวมวล.MOV

.. Continuous household wood stove
Model : MJU

-3

A

Reactor
g . [

WY

Safety valve 22X / 1| 4 FanDC 12V /1A

Gas valve Ash
collector
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( ¥ Continuous household wood chip stove
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v Promotion and Implementation

\J'p)t“ N

Demonstration: > 5,000 peo
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.. V. Promotion and Implementation

Training: > 20 times /year
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V. Promotion and Implementation

TasunrreunrBuufildinie

Fau @EanMINEIE=M N TsunElatna iRy laasmFau
nazundnumiansau

™M MAndnausn GUEITENAINY NHTINANABUNTY
suanuacs dunadunsia YauiaBaeinu

AMTINS AB{ uaz AMNSSEMS aAzFan
AUTITUWATOIY UHTINMABUNTY FUANUAaNIS dunadunsiy
Janimitinalns 50290 InsAWN 0-5387-5140 Insais 0-5387-8333
http://www.energy.mju.ac.th E-mail: energy.mju@ac.th

ECHO Asia Alternative Energy and Appropriate Technology Symposium
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Biomass Gasification

V. Promotion and Implementation

Utilization: > 3,000 household
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Agricultural-car Walking tractor
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Power generation 32 kW
Dual Fuel Biodiesel/Producer gas

Gasifier Efficiency 75-85 %

Heating Value 3.5 MJ/Nm3

Small-scale biomass power generator
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()X Thank you for your attention
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