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This research aimed to study and
develop a system for increasing
oxygen efficiency in water using solar
energy for the agricultural sector and
analyze the system's operation at each

time. The motor used to drive the
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propeller wheel is a 350-watt DC
motor with a speed of 500 rpm, along
with a 250-watt solar panel, 1 panel,
100 cm wide, 165 cm long, 65 cm
diameter propeller, 8 propellers per
ring, totaling 4 rings. The operation was
tested from 08.00 a.m.-05.00 p.m. The
propeller will gradually increase its
speed when the light intensity
increases.
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It was found that the most effective
time was 12.00-12.59 p.m., which was
the time when the propeller was
driven at a speed of 266 rpm, as the
voltage and electric current values,

and values increased according to the
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amount of light intensity. The amount
of oxygen in the water increased on
average from 6.25 milligrams per litre
to 9.35 milligsrams per litre.
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This research aimed to study and
develop a system for increasing
oxygen efficiency in water using solar
energy for the agricultural sector and

analyze the system's operation at each

616-278-817-8
frinded 1
SUAL 2566
20th National
Academic
Conference,
Kasetsart
University,
Kamphaeng Saen
Campus
International
Standard Book
Number: 978-616-
278-817-8

First printing:
December 2023




AU

e

S19aLDUARIUITY

%9178
N15ALEUNIT

s18azden/lasanns/nanssy

L@NENINANFIU

NSUNAYDU

time. The motor used to drive the
propeller wheel is a 350-watt DC
electric motor with a speed of 500
rom, combined with a 250-watt solar
panel, 1 panel, 100 cm wide, 165 cm
long, 65 cm diameter propeller, 8
propellers per ring, totaling 4 rings. The
operation was tested from 08.00 a.m.-
05.00 p.m. The propeller will gradually
increase its speed when the light

intensity increases.

It was found that the most efficient
time was 12.00-12.59 p.m., which was
the time when the propeller was
driven at a speed of 266 rpm, the
same as the voltage and current
values, and the values will increase
according to the light intensity.

The amount of oxygen in the water
increased on average from 6.25
milligrams per liter to 9.35 milligrams

per litre.
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This research aimed to study and
develop a system for increasing
oxygen efficiency in water using solar
energy for the agricultural sector and
analyze the system's operation at each
time. The motor used to drive the
propeller wheel is a 350-watt DC
electric motor with a speed of 500
rom, combined with a 250-watt solar
panel, 1 panel, 100 cm wide, 165 cm
long, 65 cm diameter propeller, 8
propellers per ring, totaling 4 rings. The
operation was tested from 08.00 a.m.-
05.00 p.m. The propeller will gradually
increase its speed when the light

intensity increases.
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It was found that the most efficient
time was 12.00-12.59 p.m., which is
the time when the propeller is driven
at a speed of 266 rpm, the same as
the voltage and current values, and
the values will increase according to
the light intensity.The amount of
oxygen in the water increased on
average from 6.25 milligrams per litre

to 9.35 milligrams per litre.
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1.8 Building management - Consider
selecting  environmentally  friendly

building materials. - Consider selecting

bricht colors to reflect light and
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reduce heat absorption. - Create a
workspace that includes green spaces
to enhance productivity. - Consider
using natural light and ventilation to
enhance the building's functionality.-
Campaign for personnel to cooperate
in maintaining cleanliness, order, and

hysgiene according to the 5S principles.
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Announcement from Rambhai Barni
Rajabhat ~ University  on  Energy,
Resources, and Environmental
Management Measures 2023
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1.8 Building management - Consider
selecting  environmentally  friendly
building materials. - Consider selecting
bright colors to reflect light and
reduce heat absorption. - Create a
workspace that includes green spaces
to enhance productivity. - Consider
using natural lisht and ventilation to
enhance the building's functionality.-
Campaign for personnel to cooperate
in maintaining cleanliness, order, and

hygiene according to the 5S principles.
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Rambhai Barni Rajabhat University organized the project
“Assessing the Potential of Carbon Sequestration Above
Ground of Forest Ecosystems to Achieve the Target of
Reducing Carbon to Zero (Net Zero Emission)” to create
knowledge and understanding of greenhouse gas
emissions for students and staff on November 17, 2023
at the Coral Meeting Room, Faculty of Science and
Technology and Resource Protection Area, Rambhai
Barni Rajabhat University.

Announcement from Rambhai Barni Rajabhat University

lasonas
“(Net Zero Emission)”

12
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1.9 Reducing greenhouse gas emissions

- Promote the use of bicycles or walking to deliver

documents between divisions.

- Send various document data via electronic systems

instead of sending documents to reduce paper usage.

- Use organic or biological fertilizers instead of chemical

ones.

- Consider using air conditioners with environmentally

friendly refrigerants.
- Plant more trees to absorb carbon dioxide.

- Calculate the divisions’” greenhouse gas emissions and
share it with staff.

- Campaign, publicize and create awareness for
personnel and students to be aware of the amount and
impact of greenhouse gases released into the

atmosphere from various activities.

Measures to Reduce Greenhouse Gas Emissions

Promote the use of bicycles or walking to deliver

14
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documents between divisions.
Send various document data via electronic systems

Use organic or biological fertilizers instead of chemical

ones.
Plant more trees to absorb carbon dioxide.

Rambhai Barni Rajabhat University has created a
greenhouse gas reduction plan based on the 2019

Chanthaburi Province Greenhouse Gas Emission Report.

daya SDG U 2565
Affordable and clean energy

o/ o

AIVIALALAIUIVVDY SDG WA (WAIIUHLDIALAZTIAT b LIG)

15




P98

AU s19az19enR U . - s1uazden/lasen1s/nNanssy LBNAITVANGIU K3urnvau
A1SAIUNIS
~ v o L a a .| 17 weunnAu 2566 Ik 197 =]
7.2.4 TuHUanNTITNE 1 URENEIUTZAVSA N There s A LHUMIAMUUNUEUNNUELLYT 2566
- 17 May 2023
msunuan | @ plan to reduce energy use efficiently. szmﬂwﬁmmasﬁ’]ﬂzmgiﬂwwaam N i
A lNAaIU . 1599 UINTNIFIANITANUNAINU NSNENT PS./ZPLIDAU.AC,
a v th/green/page.ph
. LALAIINADY
_—— i p2id=42
B ey UszanU 2566
= 1. 1MINSUTERTANEI9U -
S — 1.1 wn3e3UsuaInIe g1eU
i - 1 Uan3eeUsuoInie 1381 09.00 . — 12.00 n,‘sé‘ﬂn"lswa\l\l'lu
s 1. wazdav9al 12.00 U, 13.00 u. laae

SnASaaan 13.00 u. - 16.00 u. videida - Ta
wsiuomeliviounaduluusiastu

- Wodmedesuiuenmemsidaliasunn
edadludy

- YugauunilvesenniAniuggna

- Umshuluduiinaauaansenulnensmnada
Howawiesusueinia iletieangumail

- Wuszozmadiainiesuenmiausiazinies
ioannisldndsnuvneniomday o9y

- vioaseu WaiesSuenanouldvios
10 - 15 unit wazdaviudt lowdnld

- Fosuszay [Wandesuiuenmianouldves
10 - 15 W17 warleviuiiileidntd

- fagnmnfidesuiuemeliil 25 - 26 aam
LRIGEE

05:510 2566

16



https://pr.rbru.ac.th/green/page.php?id=42
https://pr.rbru.ac.th/green/page.php?id=42
https://pr.rbru.ac.th/green/page.php?id=42

d&

2De

S19aLDUARIUITY

P98

A15aLEUNIS

s18az19en/1Asan1s/Aanssy

LANENIVIENG Y

NSUNAYaU

- drigednwiatesuuemadiuuszdn Taevin
AT AHUNTDY IATesUSuBNAYN 9

1 Ao ATIAABUTLUUNN 6 HAoU hagyina
avonyanelulavaeuenegatoslas
1%

1.2 Telfiuazuasaing

- Do Vo Wliuasadng ludwdisndunas
Wz Usnaildnuviniy

- Unatndlnfignefadelaidgldo

- Tntaaingln dinnateiy (12.00 w.

- 13.00 u) BAYY loWzRTiUf TRy
vidoaidnu eniiunsdidnduseddny
NANTAUINUANULANNZEL)

_ furhawazeramey vaeall Taulw
othaiaLe

- Ieunsallwihuasainanmn ngamauny
Fogunsalifutga

- whunslduassssumidieannislind sy
It i We —Uesrnsruwnunisidalaulnlu
UNUSIM annstolviuasainsusian
madiu udu

- BenldantaidadenTaniuiefidudseu
\Wereasieunasaing meluvies

- Gufinmsldndrnuliihszsiowdie
Aagrnisianasnulain wazdannaing

17




AU

2De

S19aLDUARIUITY

P98

A15aLEUNIS

s18az19en/1Asan1s/Aanssy

LANENIVIENG Y

NSUNAYaU

AaUnf uazUsemdnnususunaunislandinu
T lvymanssunsu

Green Office Operation Plan 2023
Announcement  from Rambhai  Barni
Rajabhat University on Energy, Resources,
and Environmental Management Measures
2023

1. Energy Saving Measures

1.1 Air Conditioners

- Turn on the air conditioners from 09.00
am. - 1200 p.m. and turn them off
between 12.00p.m.-01.00 p.m. and turn
them on again between 01.00 p.m. - 04.00
p.m. or turn on - off the air conditioners
at different times on each floor.

- When turning on the air conditioners,
turn them on for all units on the floor.

- Adjust the air temperature according to
the season.

- Close the curtains on the side where the
sunlight hits every time the air conditioner
is turned on to help reduce the

temperature.

18
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- Leave a gap between turning on each air
conditioner. To reduce energy
consumption at the same time.

- Classroom, turn on the air conditioner
10-15 minutes before using the room and
turn it off immediately when finished
using.

- Meeting room, turn on the air
conditioner 10-15 minutes before using
the room and turn it off immediately
when finished using.

- Set the air conditioner temperature at
25-26 degrees Celsius.

- Regularly maintain the air conditioner by
cleaning the air conditioner filter every
month, checking the system every 6
months, and cleaning the internal and
external sets at least once a year.

1.2 Electricity and lighting

- Turn on-off the lighting only when
necessary and only in the area of use

- Turn off the electrical switch whenever
no one is using it.

- Turn off the light switch during lunch
break (12.00 - 01.00 p.m.) except for the

19
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work area or the necessary area (except in
cases where it is necessary to use,
consider it appropriately).

- Clean the ceiling, light bulbs, and lamps
regularly.

- Use high-quality lighting equipment
instead when the original equipment is
damaged.

- Emphasize using natural light to reduce
electricity consumption, such as turning
on-off the curtains instead of turning on
the lamps in some areas Reduce the use
of electrical lighting in corridors, etc.

- Choose light-colored wall colors or floor
materials to help reflect light within the
room.

- Record monthly electrical usage to
analyze  electrical  usage  observe
abnormalities, and publicize the amount

of electrical usage to personnel.
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the highest energy consumption. WAIUY
Green Office Committee Meeting Report
(1/2023)
Agenda 4.4 Review of environmental and
energy policies
7.2.6 uloune | fhilsuievganieannisasmulugnanynssuilld Uszﬂmwﬁwﬁmﬁam%ﬁgé’ﬂwwasa’j 51 https:// pr.f.ac,
NYANTOAAMS | NAMIUIINANTUBY Tnelaniy fufiunazingy 2206 ulonemudunanemnentiveuyes tijie; e
AL Ao nds UAINIABIVA I LN Ial pe==
There is a policy to stop or reduce (RERLIJ carbon NeUtraUE‘/) LLaﬂéjLSﬁﬁ?N https://shorturl_a
LAY Netzero campus WWBNIBNVDYAIBY | siaipDSn
investment in industries that use carbon- FaSuauUsEsT LA 2566 NEauRuTh
based energy, especially coal and fuel oil. 1AS4n1S Less mﬂﬂﬂﬂuﬂwaq%’ﬂﬁﬁ’uﬁqﬂﬁm
ivludiuveanisiuiuansueuyes
UMINYNAY
Announcement of Rambhai Barni Rajabhat
University on the Carbon Neutrality Policy
of Rambhau Barni RajabhatUniversity
——— 3 — (RBRU Carbon Neutrality) and has joined
N ,‘,?_ﬁ,i'; the Netzero campus network to collect
au’n >_~ EESS carbon footprint data for the year 2023
TGO Twsmadushnn ' along with the Less project in the forest
Tﬁﬂn'ﬁaﬁug;;r%;;;;;";;};mﬁaunszan sector in the plant genetic conservation
(Low Emission Support Scheme: LESS) forest in the part of carbon storage of the
NTENTIMINGINTEITUTIRUALRWINADY 1

Tew 4AMIUIMNIIANSIIEauNsEaNn (BsdmsumTY)
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s lona 9 ﬂmsmmnm’aawé’muﬁlﬁmauma N 9I,6i9.91amol,l,als 2},056;253.14 Aladinm http:// www.green.r

LA L L T o patalusauany Nunldaouves bru.ac.th/green un

qum Tamaﬁﬂ?mﬂfwnmmaa "Li“u?;wmﬂ WNINEIREIAL L NTITTIIY iversity/ ReportSum
Aeimingdoiduiinzes aauay vie Uilan 183,072.61 #1519LUAS a9 maryGreen61 Th.p
This  metric  examines  the  energy ﬁgﬂwumﬁﬁﬂLﬁuwma%ﬂ%@aﬁiamﬂﬂmm df
consumption per working space of a (GJ/m”) o 0.102G)/m” wio 102 M/m” | 2.A1nsTdmdsuy

b6 1.3 - university building. It is measured in units of The data collection of vehicle fuel | Wom@suasndseu

Energy energy used by individuals, activities, consumption and electrical energy in | I

efficiency organizations or products at the university, 2023  were 9,649.91 litres and | https:// pr.rbru.ac.t
and focuses on everything the university 5,076,253.14 kilowatt-hours, | h/green/page.php?i

owns, controls or consumes.

respectively. The working space of
Rambhai Barni Rajabhat University was
183,072.61 square meters, so the total
energy value calculated in gigajoules
per square meter (GJ/m2) is 0.102
GJ/m2 or 102 MJ/m2.

d=42
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Organize programs/courses/projects/activities
for communities to learn about efficient

energy use and clean energy.
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The Faculty of Industrial Technology
has established a Bachelor of
Industrial  Technology program in
Energy Technology.

Objectives:

1. To develop knowledge in energy

technology and research, while

LNESUANFIY Kiulinyau




AU

e

S19aLDUARIUITY

%9178

N15ALEUNIT

s18azden/lasanns/nanssy

L@NENINANFIU

NSUNAYDU

producing graduates who possess
strong  moral values, professional
ethics, and the ability to transfer their
knowledge of energy technology to
the community.

2. Tocultivate awarenessof  self-
development, society and a
democratic mind, can work with others
effectively, have knowledge, and skills
in professional practice, can analyze
problems  and plan solutions
effectively.

3. To seek knowledge, to continuously
develop oneself, can transfer and
solve problems in energy technology
to the community.

Academic service/research project on
the creation of an electric lawn
mower, push-behind type, for the
Ramphan  Subdistrict ~ Community
Group, Tha Mai District, Chanthaburi
Province.

The project aimed to develop an
electric lawn mower, push-behind

type, for the Ramphan Subdistrict
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Community Group, Tha Mai District,
Chanthaburi Province, to be used as a
tool for weeding in farmers' garden
furrows, helping to reduce fuel costs
from using conventional lawn mowers,
reducing pollution and being
environmentally friendly. The vehicle's
dimensionswere 40, 120 and 100
centimetres, with a distance from the
ground to the wvehicle of 6
centimetres, using 2 wheels, size 6.5
inches, for movement by pushing. It
weighs 18 kilograms and uses a 36-
volt,  20-amp-hour  lithium iron
phosphate battery as a power source
for a 24-volt, 350-watt motor. The
motor is responsible for sending power
to the lawn mower blade set at a
speed of 2,750 rpm. It was able to
work continuously for 2 hours per
charge and takes 4 hours to fully
charge the system. From the test of
cutting grass in an area of 1 ngan or
400 square meters, it was found that

the electric lawn mower and the fuel
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lawn mower took about the same
time to cut grass, which is 2 hours,
with an electricity cost of 4.11 baht, a
fuel cost of 41.89 baht (0.8 litres), and
a payback period of 0.54 years.
742 du | ducSuuasBesumamiudgiesldndanu 2566 Iﬂ?ﬂﬂﬂﬁU%ﬂ’]ﬁsmmiﬁﬁEJ 309 M3a%19 | https://eresearch.
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nauanldluaild Promote and adhere to the commitment to myjmuwm v o v Ay g 06&depid=7
100% nanMshagvaEg  Jerindunyidn 1

use 100% renewable energy inside and

outside the university.
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Academic/Research  Service Project:
Building an Electric Lawn Mower for
Rampan Subdistrict Community Group,
Tha Mai District, Chanthaburi Province.
Principles and Reasons

Chanthaburi Province is considered an
agricultural province. Many types of
crops are grown, such as durian,
mangosteen, longan, pepper,
longkong, salak, and others. In
gardening or agricultural occupations,
there are many activities, especially
the activity of weed control, which is
considered the main activity of
gardening. Most farmers tend to use
chemicals or herbicides to control
weeds, and they also use gasoline

lawn mowers. Using herbicides to

31




AU

e

S19aLDUARIUITY

%9178

N15ALEUNIT

s18azden/lasanns/nanssy

L@NENINANFIU

NSUNAYDU

control weeds has quite a lot of
negative effects, namely, residues in
agricultural areas, causing the soil to
deteriorate rapidly. Small organisms
living in the soil will be destroyed,
causing the soil to lose its fertility, and
also affecting the health of farmers.
Using gasoline lawn mowers will have
negative effects in terms of fuel costs
and the environment, air and noise
pollution, and fatigue for workers.

Rampan Subdistrict Community Group,
Tha Mai District, Chanthaburi Province
is a community group that is mostly
engaged in agriculture. This is because
Chanthaburi Province has a
geographical location and climate that
are suitable for fruit orchards. The
cultivation of various vegetables is
highly beneficial, so people in the area
prefer to work in agriculture. The
characteristics of the area in Ramphan
Subdistrict include hillside areas, flat
areas, and wetlands or low-sloping

areas. Low-sloping areas are areas that
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cannot be fully utilized because they
often experience flooding during the
rainy season. People will solve the
flooding problem by raising the garden
to be a garden ditch with a height of
about 1.0 - 1.50 meters and a garden
ditch width of about 3-4 meters, which
are mostly mixed agricultural gardens.
There are only 2 ways to get rid of
weeds: 1. Using chemicals to get rid of
weeds 2. Using a shoulder-mounted
petrol lawn mower, both of which
mentioned
Subdistrict

have the disadvantages
above (Ramphan

Community Group, 2022)
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Provide direct services to community

industries to improve energy efficiency and
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clean energy (energy efficiency assessments,

workshops, research on renewable energy

alternatives).
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Construction of an electric lawn
mower, push-behind type, for the
Ramphan  Subdistrict ~ Community
Group, Tha Mai District, Chanthaburi

Province
Project Benefits

1. Academic aspect

1.1 Gain knowledge in academic and
technological  aspects  for  the
construction of 1 push-behind electric
lawn mower

1.2 Organize an academic service
project to transfer knowledge and
technology for the construction of an
electric lawn mower to the target
community.

1.3 Be able to apply this thinking
process and research to teaching and
learning, such as wusing it as a
component of teaching and learning

about green logistics, including being
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able to apply the thinking process to
writing undergraduate theses.

1.4 Present research data, such as
academic conferences, publication of

academic works at various levels

2. Social, community and

environmentalaspects

2.1 Reduce fuel costs or expenses and
the use of chemicals in the agricultural
sector very well.

2.2 Create cooperation with local
agencies in the community, such as
subdistrict administrative organizations,
educational institutions,  temples,

schools.

2.3 Electric lawn mower
Environmentally friendly, does not
cause air pollution

Low noise pollution 4.11 baht/charge,
clean and safe.

It is a more environmentally friendly
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Announcement from Rambhai Barni
Rajabhat  University on  Energy,
Resources, and Environmental

Management Measures 2023

Meeting on the Review of University
Energy Management for Fiscal Year
2023
Agenda Item 5.1 Review and Analysis
of University Energy Management for
2023

-
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Total energy consumed from low-carbon GJ
sources The university's solar power project
7.5 Low- | Energy consumed from low-carbon sources has begun with 4.84 GJ of clean
carbon in 2023 in gigajoules (GJ) energy from solar LED lamps.
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