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Economic Evaluation of Biochar Production from Corn Cob for Agricultural

Uszddaas Saulwyad" 9nsu veunds’ aigydl aull’ aauu Tusun’ gy Yuasey' wasysnil 515150y’

Praphatsorn Rattanaohaiboonl*, Nigran Homdoungl, Natthawud Dussadeel, Pakamon Pintanal, Sermsuk

Buochareon® and Churat Thararux'

L INgnSundunauny un3ineduualls 63 1.4 f.uues o.8unsne 2.3e9luid 50290

!School of Renewable Energy, Maejo University, 63 Moo. 4 NongHarn, Sansai, Chiang Mai 50290

Received: 10 October 2020, Revised: 28 May 2021, Accepted: 12 June 2021, Published online: 23 August 2021

Abstract
Biochar is a soil improvement material for promoting farmers into organic society and reduce
the use of chemicals in cultivation The use of biochar can reduce the cost farming as well as reduce
environmental problems due to the burning of agricultural waste material in the farmland. However, to
make biochar production worthwhile for investment, apply to work and as an additional income to
farmers. This research was focused on analyzing the economics biochar production with using corncob
as raw material. The temperature and time in slow pyrolysis process was carried out at 500 “C and 60

min and use liquefied petroleum gas (LPG) for heat source on atmospheric pressure. The cost

(Energy for Agricultural)

:
:
3
:
=

production of biochar was obtained 50.02 baht/kg with a payback period of 1 year 10 months by
setting the selling price of biochar at 80 baht/kg and it was effected on highest net present value and

EA

internal rate of return of 778,417.93 baht and 48.48 % respectively.

Keywords: Biomass, Corn cob, Biochar, Cost of production

unAnga
dudinmiduianuuusiuiitisdaaialinunsnsingdenunuasdunid annisldarsiaiilunns
wnzUgn msldanutinmannsaasduyulunsinisineesidsuisantiyndundeudeminnisiunian
widefimamainunsluslasgn deldnssdnduinmisanudualugunisirlduuasdunsamu
Tumsudn wavannsnadneliadluuinuasnsauluguould muideidfddhmsssduasegmaninig
wantudinmlaglidedninaduingiv senszumunisinlsladaiioumgil 500 ssrmwaidoa szoviian 60
uit peldussemaielulasiou Ingldfereduduundseudou Sduumssandwinmseviee
50.02 vw/Alansu fiszezadunu 1 U 10 ey Werdmuasiauedl 80 vw/Alaniu dwalviyadtaqiu

q

qvidgean 778,417.93 U wazdnsmaneuwunesluggniosas 48.48

AdAy: e Fagnlne audinin dunu
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FY

AuANTUNITIRY [6] Asaunisd (1)

- Ruanieamugnsisulasinig
TTYLLIAAUU = . (1)
Nuansuansset

yaragduans (Net Present Value: NPV) AayadUagiuresnszuanauunugnsvsenssualiuan
vo4lATINS [7] fsaunsi (2)
NPV = }: ()
= (1— r)

o A a Y aq oA 4 a ' A o | &
LB CFt AB ﬂi%LLﬁNuﬁﬂ'ﬁU@V}ﬁiuUVl t, | AD Lﬂuﬂfﬂﬁﬂﬁmﬂquiﬂiﬂﬂ’li, r A 9RINFIUAR LA N A

YL nmmqmaﬂmqmi

gnsmanauLnuniglu (Internal Rate of Return: IRR) A®® G]37?’7@6@%%’11%116@’1{]‘\]ﬂUua'ﬂﬁ‘U’d\‘l

Tassnsiinugud Wudhswansuunuedeseditdamuazldsuannsamunasneiglasams [7] fsaunisil 3

M;

(3)
t=1 (1 — |RR)

NANTIVBUATAUTIENANIIIAY
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The Effect of Plastic Waste Qil from Fast Pyrolysis Process on Lowest Brake Horsepower

and Maximum Engine Brake Specific Fuel Consumption
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Abstract
The effect of plastic waste oil from fast pyrolysis process on lowest brake horsepower and
maximum engine brake specific fuel consumption. Objective to study the fast pyrolysis of three types of
plastic waste: plastic bags, plastic bottles, and PVC. At pyrolysis temperature of 500°C, the oils obtained
were analyzed for fuel properties including heat, density, viscosity, flash point and ignition. All three
types of oils were then tested for use in single-cylinder diesel engines. The research found that oil from

plastic bags It has a maximum heating value of 42.7 MJ/kg, allowing the engine to have the highest brake

g
3¢
33
25
EH
)

horsepower 11.4 HP and lowest fuel consumption. While the oil from PVC plastic Has the lowest heating

value 41.1 MJ/kg, resulting in the lowest engine braking horsepower and specific fuel consumption braking

up to 14.5 kg/kW.hr.

Key words: Fuel, Plastic waste, Fast pyrolysis, Engine performance assessment
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Effect of Dust on Performance of a Solar Panel
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Abstract
The accumulation of dust on solar panel affects the ability of the panel to collect sunlight and
hence lowering the efficiency of the solar cells. In this work, the investigation of dust accumulation on
the solar panel installed on typical Chiang Mai environment is presented. The spectrophotometer was
used to study the light transmission spectrum from the glass and the electrical properties were examined
through the |-V curve. It was found that the efficiency of the solar panel reduced by 7.30% upon the
accumulation of dust after the period of 60 days. The result from the spectrophotometer confirmed that

accumulation of dust lowered the transmitted solar radiation.

Keywords: Dust, Conversion efficiency, Light transmission
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Bamboo Charcoal Processing for Odor Adsorption in Ban Khuan Ki-Rad Community,

Patong Sub-district, Hatyai District, Songkhla Province
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Abstract
The objective of this research aimed to use waste material from the rough giant bamboo in
Ban Khuan Ki-Rad community, Phatong Subdistrict, Hat Yai, Songkhla Province which was obtained from
the wood vinegar production to produce bamboo charcoal. First, the bamboo charcoal was grinded
and extruded into rhino shape to use for odor absorption. From the Experiments, it was found that the
suitable mass ratio between bamboo charcoal powder, cassava starch and water was 22 : 5 : 10

(Sample R1) The surface area of this sample was investigated by using BET analyzer which was

2
[ =
g
E
o
Nz
=
£
=
2
-
=
u

0.858 m?/g. In addition, the odor adsorption efficiency results were examined by using ammonia which
had the effective for odor absorbing very well and the pH of the solution was 6. Moreover, the

researchers also transfer the knowledge of bamboo charcoal production for odor absorption to the

community, which produce the rhino shape odor absorbent products that meet the needs and the

community identity.

Keywords: Rough giant bamboo, Cassava starch, Surface area, Adsorption
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Abstract

This paper presented the performance ratio of the Grid-connected photovoltaic system at the

@

accident building in Yuparat Taphanhin Hospital, Phichit Province. The recorded data were current,

voltage, and solar radiation. There was automatically recorded every 15 seconds from July 2020 -

3
:

September 2020. After that, the data were analyzed to the system performance ratio. The results, the
system performance ratio (PR) = 0.95, the array yield (Ya) = 4.65 kWh/kWp*d., the final yield (Yf) 4.43
kKWh/ kWp*d, the array capture Losses (Lc) is 0.07 kWh/kWp*d and the system losses (Ls) = 0.22
KWh/kWp*d.

2
3
g
-
8
&
&

Keywords: performance ratio, PV system, Hospital
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Abstract

A small hydropower plant is an environmentally-friendly and clean energy source that uses
the kinetic and potential energy of water to generate electricity. This research aims to analyze and
simulate the dynamic flow of fluid through a Kaplan turbine for small hydropower plants. The model
was constructed using 3 types of Kaplan turbines, each consisting of 3, 4 or 5 blades with a radius of
180 mm as created by the Solid Works simulation program in order to define the initial conditions, goal
or solution, as well as examine the solutions obtained from the analysis. The results showed that the
turbulence of water and the torque of the turbine when flowing through a turbine with 5 blades,
turbulence and maximum torque are achieved, where torque is 0.270 N-m. However, the torque
increases when the number of blades increases, but the speed is low and the efficiency of the turbine

decreases. The d-blade propeller showed the highest efficiency at 54.6%.

Keywords: Computational Fluid Dynamic, Kaplan Turbine, Small-Hydro Power Plant
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Study of Garbage Power Plant in Nakhon Ratchasima Province
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Abstract

This research study uses waste energy for conversion to the electric energy of municipal waste
power plants in the education area in Nakhon Ratchasima Province. An estimation of waste thermal
energy is used to estimate the size of electrical energy production. The simulation for testing the
installation of municipal waste power plants using the IEEE 33 nodes. The simulation is divided into two
case studies. The first case study installed at the garbage power plant at node No. 6. The second case
study, the garbage waste power plant installed at node No. 18. The study results showed that the
amount of waste in the Nakhon Ratchasima area could generate electricity. It found that more

remarkable than the load demand of the simulated system studied. The municipal waste power plant's

3
=
8
]
32
gg
&
Z0

rated size was approximately 30% of the total load in the test system and used a comparative method

of the rated capacity of the studied waste power plant. The simulation results from the model showed
that it could be improved the voltage quality and reduced the total system power loss. Therefore, it is
necessary to conduct an in-depth study of municipal waste to be designed to determine the optimal

size and installation location of a municipal waste power plant installation in the existing power system.

Keywords: Garbage power plant, Load voltage deviation, Municipal solid waste, Power loss
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B3I
vezyanegluamnauia (Municipal solid waste, MSW) wisaiiandntoinvezgusy gniuulsguidu

vozoinduiiotluldlunsuinlnivedlssluihvesyusu Insguuuuredseliihvesgusunandlananing 1
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Storage Bunker
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nsAviunBIAUsENaUAIA NSoUVBIVEE (Determination of the heating value of the waste
components) [2, 3]
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ABSTARCT

This paper shows the result of the study of the analysis system in hybrid renewable energy to
concern the economies result at the resort and building integration pilot project. The project is to use
wind and solar energy to the ISSAWAN project located at Bangnangbuach district Suphanburi province.
The results of this study using the site analysis of wind and solar energy potential of average wind
velocity and solar energy density analysis technique. The result of energy density calculation of wind
and solar, takes to calculate the installation of hybrid capacity for return investment target. From the
study shown that the system of using PV 100 KW that consist of solar roof top, solar float and solar car
pot with low wind speed wind machine of 10 KW. The total hybrid system will produce 185,430 units
of the electricity to the grid and will be the cost of electricity about 932,985 Bath per year. Consequently,
to the project return investment of about 7.34 years. In additionally, this project also will reduce CO,
emission about 100 Ton annually to the atmosphere. The result of this study shown that, this project has

high potential and valuable to initiate at Supanburi province for the learning centers of renewable energy.

Keywords: hybrid renewable energy, wind energy, solar energy
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Abstract

Energy Resilience is a modern concept that can help power plants cope with various threats.

The purpose of this study was to assess energy resilience capacity of biomass power plants against

disasters or other incidents that could result in production interruptions or power outages, and propose

resilience measures. A community power plant using 4.9 MW of biomass was selected as a case study

to be in line with the BCG Model, a new concept introduced in Thailand to contribute to economic
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development. According to the plant survey, most natural disasters do not affect the power plant, except

for the prolonged rainy season, which leads to a lack of logging and consequently insufficient fuel to
generate electricity. The power plants tackle this threat by reserving fuel during the dry season. However,
there was no record of fuel reserve, which made it difficult to determine the appropriate reserve volume.
An energy resilience measure to record and compile fuel reserve statistics and use the information to
ensure adequate fuel reserve for continuous power generation was proposed to avoid unnecessary

expense on fuel reserve.

Keywords: BCG Model, energy resilience, threats, biomass power plant, community power plants
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Abstract

Biofuel is one of the important drivers of the new economic model: BCG model. However, there

are several challenges in biofuel utilization, including the management of various types of threats,

whether natural disasters or man-made disasters. Energy resilience is a concept that can help energy

generating systems prepare for threats and recover after being disrupted by threats. This study aimed to
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assess and build energy resilience capacity of a biogas generation system with a generator in a swine

farm at Mayura Farm, Manjakiri, Khon Kaen. It was found that the most important threat was the extreme

weather, and the major vulnerabilities were lack of records of biogas and electricity generation, lack of
repairing skills, and inexistence of maintenance planning. Three energy resilience measures were
proposed including introduction of biogas information record system, training of fabric repairing, and
monitoring and maintenance planning. These measures could enhance the capability of the biogas

production system in coping with threats and support continuous gas production and distribution.

Keywords: energy resilience, threats, biogas, swine farm, Manjakiri
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