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[1] Setting and Infrastructure (SI)

[1.3] Number of Campus sites

Maejo University is an academic institution in Chiangmai with an area of 2,268 hectares and divided into 3
campuses:

1. Main campus (128 has/800 rai) and Wat Wiwek sub-campus (73 has) Ban Pong Royal Project (770 has)
Maejo Farm (427 has)

2. Phrae campus (377 has/2,357 rai)

3. Chumphon campus (321 has/2,004 rai)

Main campus (128 has/800 rai) and Wat Wiwek sub-campus (73 has) Ban Pong Royal Project (770 has)
MJU Farm (427 has)

MJU Phare Province Campus 3,200,000 m2 consists of buildings, farms, gardens, and forests.
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MJU Chumporn Province Campus; area 3,217,600 m?; consists of buildings, farms, beach, and forests.

1.4 Campus Setting

Maejo University is located in Sansai District, Chiang Mai Province, Thailand. It is in the suburb of

Chiang Mai and approximately 15 km away from the city.
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[1.5] Total main campus areas (m?)

Main campus (128 has/800 rai) and Wat Wiwek sub-campus (73 has) Ban Pong Royal Project (770 has)
MJU Farm (427 has)

Main campus Chiang Mai

School of Renewable Energy

Maejo Farm

].....M\....,_... STy
o

Main campus (128 has/800 rai) and Wat Wiwek sub-campus (73 has) Ban Pong Royal Project (770 has) MJU
Farm (427 has)




The area evaluated for Ul green issues is composed of the main campus of Chiang Mai and an

agricultural farm. The lands on the campus are as follows:

Area description

Total area (m?)

Total main campus area

- Main campus 800 rai

- Faculty of Animal Science and Technology 275 rai

- School of Renewable Energy 23 rai

- Agricultural farm 907 rai

Total area = {(800+907+23+275 rai) X 1,600} = 3,208,000 m?

3,208,000

[1.8] total campus buildings area (m?)

The total campus buildings of Maejo University is 360,159.01 m“.

2

Builidings on main campus area of Maejo university (Chiang Mai)

Order Building's Name Area of ;c:i)building
Central

1 Thep Sat Sathit Building 2,803.50
2 Chutiwat Auditorium 461.00
3 Phaephuch Building 1,904.00
4 Wutthakard Building 631.00
5 Maejo University Gymnasium Zone A 18,648.39
6 Maejo University Gymnasium Zone B 5,859.50
7 Inthanin Stadium's Stand 1,821.92
8 Waterworks building 2 -

9 Ruentham Building 607.25
10 Thai Agricultural Museum 640.00
11 70th year maejo building 13,421.87
12 Princess Maha Chakri Sirindhorn Building 12,637.25
13 Greenhouse building 1,827.00
14 80th year maejo building 10,200.00




Area of the building

Order Building's Name (m?)
15 New theory's agricultural center 124.00
16 Low Pressure water pumping building 30.00
17 High Pressure water pumping building 72.00
18 Chemical storage building 60.00
19 Phra Chuwng Krasetsilp Building 2,224.26

Dean office
20 | Dean office 1 893.00
21 | pean office 2 6,646.00
22| Dean office 3 1,496.00
23 Office of the President Parking Garage 305.50
24 Radio Communication club 28.00
25 | UmNuay Yotsuk Building 16,262.60
26 | Building and Facility Unit Office 465.00
27 Water Supply and Sanitation Office 354.60
28 Electrical office 328.00
29 The Maintenance Building and Facility Office 828.00
30 Transportation Office 280.00
31 Parking Garage 390.00
32 Total Wastewater Treatment System Building (Including
Bathroom Building) 183.00
Swimming pool
33 Ubolratana Rajakanya Swimmimg Pool 4,180.60
Canteen
34 Terdkrasikorn Canteen 4,325.00
Student dormitory

35 International students dormitory 1,048.40
36 Male dormitory 2 5,968.00
37 Male dormitory 3 1,200.00
38 Male dormitory 4 3,854.00
39 Male dormitory 5 1,160.00
40 Male dormitory 6 3,854.00
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Area of the building

Order Building's Name (m?)
41 Female dormitory 7 3,854.00
42 Female dormitory 8 6,651.00
43 Female dormitory 9 6,651.00
44 Female dormitory 10 7,175.00
45 Female dormitory 11 1,722.25

School of Tourism Development
46 Suwanwajokkasikit Building 2,211.44
47 Patthanavisaitad Building 3,463.80
Faculty of Liberal Arts
48 Prasert Na Nakorn Buildind 7,639.41
Library Building
49 Wiphat Boonsri Wangsai Building 10,377.55
Faculty of Business Administration
50 Phitthayalongkorn Building 2,976.97
51 25th year of Faculty of Business Administration Building 4,042.00
School of Administrative Studies
53 Thep Pongphanit Building 9,523.00
Orchid center
54 Princess Mother Memorial Building 6,853.56
Faculty of Science
55 60th-Year Maejo Building 25/409.25
56 Saowarat Nityawattana Building 3,694.22
57 Chulabhorn Building 9,146.00
Faculty of Economics
58 Yangyong Sitthichai Building 4,880.00
Faculty of Information and Communication
59 75th-Year Maejo Building 5,562.50
Faculty of Architecture and Environmental Design
60 Architecture and Environmental Design Building 5,469.65
61 Architecture and Environmental Design Building (New) 5,022.50
Faculty of Agricultural Production
62 200th-Year Rattanakosin Building 1,551.15
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Area of the building

Order Building's Name (m?)

63 Academic of Soil Science and Training Center of Advanced Soil

and Fertilizer Building 4,846.25
64 Pomology Laboratory Building 480.00
65 Agronomy Office Building 162.00
66 Tissue Culture Building 135.00
67 Permpool Building 10,723.00
68 Laboratory and Plant Seeding Building 444.00
69 Seed Drying Building 128.00
70 Kumjorn Boonpang Building 1,212.18
71 Mushroom Learning Center -
72 Tissue Building 947.00
73 Vegetable Laboratory Building 375.50
74 Vegetable Storage Buildings 360.00
75 Vegetable plant Office 58.00
76 Plant-Vegetable Greenhouses -
77 Plant-Vegetable Greenhouses -
78 Economic mushroom production Learning Center 114.00
79 Planting Seeds and Propagating Ornamental Plants

Greenhouses 288.00
80 Production of Ornamental Plants Technology Building 576.00
81 Orchids And Ornamental Plants Dome 708.75
82 Thai Orchids Building 500.00
83 Seedling Incubation Building 228.80
84 Flower Decoration Class Building 320.00
85 Rice Mill Building (old) 405.00
86 Earthworm Building 64.00
87 Sericulture Building 1 181.20
88 Sericulture Building 2 129.00

The Office of Agricultural Research and Extension Maejo University

89 Thummasakmontri Building 1,801.50
90 Thummasakmontri Dormitory Building 1,448.00
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Area of the building

Order Building's Name (m?)
The Office of Agricultural Research and Extension Maejo
91 University Canteen 248.00
92 Mongkolcahisit Building 1,021.00
Comprehensive Production of Ornamental Plants and Flowers
93 Center -
94 Demonstration rice field -
Energy Research Center
95 Energy Research Center 1 242.00
96 Energy Research Center 2 119.00
International Education and Training Center
97 International Education and Training Center 7,128.51
Faculty of Engineering and Agro-Industry
98 Engineering Laboratory Building Classroom 19,615.08
99 Engineering Laboratory Building 3,803.00
100 | Service Building and Showroom 350.00
101 Smithanon Building 9,739.66
102 | Pilot factory building 2,632.00
103 | Agricultural Produce Packaging Building 2,187.00
104 | Rubber and Polymer Technology Building 2,262.00
Faculty of Fisheries Technology and Aquatic Resources
105 | Fishery Thchnology Building 3,661.64
106 | Fishery Thchnology Laboratory Building 3,980.50
107 | Fishery Incubation Building 494.00
108 | Fishery's Club Building 115.50
109 | Fishery Food Production Building 105.00
110 | Fishery Research Building 18.00
111 | Fishery's Warehouse 155.40
112 | Fishery Breeding Building 144.00
113 | Fishery Aquarium Building 48.00
School of Renewable Energy

114 | Renewable Energy Calssroom Building 11,360.59
115 | Workshop Building 1,123.50
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Order Building's Name reaoft ez uriding
(m?)
116 | Renewable Energy Comphehensive Knowlwdge Center 1,071.56
Total Building Area 360,159.01

Some buildings of Maejo university, Chiang Mai.
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[1.8] The ratio of open space to total area

Total main campus ground floor area of buildings
185,200
The ratio of open space towards total area .
{(3,208,000-185,200)/ 3,208,000 x 100} 95.23%
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Open space area in the university

Open space area in the university
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Land Une Gawen Spaces Fram of Masio Uity Campun

Land Use Groen Spaces Faculty of Animal Science of Maafs Unhversty Comput
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Buildings and open space area (green color) on the main campus, Maejo Farm, Faculty of

Animal Sc and Technology School of Renewable Energy

11



[1.9] Total area on campus covered in forest (percentage)
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The forest in our main campus area is referred to the previous trees and old trees that are still

conserved until now, although some areas were already developed.

Total area on campus covered in forest (percentage)
main campus = 29,984.23 m?
farm =532,728.98 m?
% total area campus covered in forest is
{(29,984.23 +532,728.98)/ 3,208,000} x 100= 17.54%

17.54%

12



urunaaavourad i incnaonily

dunoduniig SaniaFoalmi

ol

L3615 Une Gomen Spaces of Mawjo Urivarsty Campun| | | | Land Ute Grown Spaces Fiam of Maeio Universty Campus
|

Forest area on main campus and Maejo farm (dark green color)
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The population of big trees in main campus were recorded for tree care management. Those trees are one
of important factors that can help us have carbon storage and decrease air pollution.
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[1.10] Total area on campus covered in planted vegetation (percentage)

Total area on campus covered in planted vegetation (percentage)
main campus = 215,996.64 m?

farm =834,224.12 m?
Faculty of Animal Science and Technology = 299,465.15 m?
School of Renewable Energy = 5,344.72 m?
% total area campus covered in in planted vegetation is
{(215,996.64 +834,224.12+299,465.15+5,344.72)
=(1,355,030.63/ 3,208,000} x 100% =42.24%

42.24%

In our university area, both annual flowering and perennial plants are cultivated. The field crops and
ornamental plants are cultivated for educational and research study purposes as well as for events and
landscape. Thus our campus can support environment in case of air pollution and water absorption.

Planted vegetation and water absorption areas on Maejo Farm
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Planted vegetation area in main campus, Maejo farm, Faculty of Animal Sc and Technology and School of
Renewable Energy (yellow color)
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[1.11] Total area on campus for water absorption besides forest and planted vegetation (percentage)

2
Area description Total area (m?)

Total area on campus for water absorption besides forest and
planted vegetation (percentage)

main campus = 429,802.23 m?

farm =112,380.46 m?

Faculty of Animal Science and Technology = 89,731.67 m?
School of Renewable Energy = 16,905.92 m?
% total area campus covered in in planted vegetation is
{(429,802.23 +112,380.46 +89,731.67 +16,905.92)
= (648,820.28/ 3,208,000} x 100% =20.22%

20.22%

Planted vegetation and water absorption areas
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Planted vegetation and absorption areas in main campus, Faculty of Animal Sc and Technology, the School

of Renewable Energy and Maejo farm (blue color).
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Water absortiop, the area besides forest and planted on our campus

19



[1.12] The average of sustainability efforts per annum over the last 3 years in US Dollars. (2018 - 2020)
(S1.6)

Total university budget (in US Dollars)

The average of total university budget per annum over the last 3 years in US Dollars.
(2018 - 2020)

Year
Budget 2018 2019 2020 Average
Baht 2,464,155,786 1,477,444,700 2,082,049,260 2,007,883,249
usD 74,065,397.84 4898,689.32 66,631,972.99 48,532,020
University budget for sustainability efforts
Year
201 201 202
Budget 018 019 020 Average
Baht 777,207,159 265,158,726 417,299.314 347,594,395
usD 23,360,599,9 7,591,734.94 13354860.11 10,473,298

*1 USD = 31.247 bath, 6 October 2020)

In 2020, Maejo university has an annual budget 2,007,883,249 Baht ( 48,532,020 USDS) and has
invested 347,594,395 Baht (10,473,298 USDS) in sustainability which is 21.58 percent of the total budget
(List of sustainable project and event in ED4)

The average of sustainability efforts per annum over the last 3yearsin US Dollars. ( (2020 - 2018(SI.6)

2018 2019 2020
31.54 % 17.95 % 20.04 %

Average
21.58 %




Energy and Climate Change
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[2] Energy and Climate Change (EC)
[2.1] Energy efficient appliances usage are replacing conventional

Description:

One of Maejo University’s essential action is to reduce the energy usage by implementing the plan of
encouraging to replace conventional appliances with high-efficiency appliances. Recently, the university has
been granted a budget from the Ministry of Energy to replace former air-conditioners and lighting system
with Inverter air-conditioners and LEDs. To align with Term of Reference (TOR) of Department of Alternative
Energy Development and Efficiency, about half of fluorescents light bulbs (18 W - 36W) at the university
have been changed to LEDs (9W — 18W) and several conventional air-conditioners have been changed to
Inverter air - conditioners. Table 2.1 demonstrates the number and percentage of energy efficient appliances
compared with all appliances in the campus. The sum of percentage of energy efficient appliances compared
with all appliances in the campus is around 64 %. Appendix 1 illustrates the Term of Reference (TOR) of
Department of Alternative Energy Development and Efficiency changing the appliances.

Table 2.1 Number and percentage of energy efficient appliances compared to all appliances in the campus.

Total number of
Total Number of chaneine to ener
Action Fluorescent light bulb . ‘g & . &Y Percentage
before changing to LED efficient appliances
ging (LED)
Changing fluorescent
light bulb to LED light 54,894 26,498 48.27%
bulb
. Total Number of TOta,I number of
Action . changing to Inverter Percentage
Conventional A/C
A/C
Changing from
conventional A/C to 2,881 454 15.76%
Inverter A/C
Total Percentage 64.03%

22



18 - 36 W Fluorescent Bulbs 9-18 W LED bulbs

Changing to Inverter air conditioner in office and building
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Appendix 1

Term of Reference (TOR) of
Department of Alternative Energy
Development and Efficiency for
changing the appliances.
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Terms of Reference: TOR
Procurement and installation LED lamp amount leb,&'= units and high efficiency of

inverter in split type air conditioner amount &« unit

A project Energy efficiency improvement in government agencies

@. Background

According to the Department of Alternative Energy Development and Efficiency, with the support of
the Energy Conservation Promotion supports investment to a project Energy efficiency improvement in
government agencies. For enhancement energy efficiency and reduce energy costs for the building of Maejo
university with supported lo electric devices including split type air conditioner (INVERTER) and LED lamps.

b. Objective

be To reduce the energy consumption of Mae Jo University according to the & o year energy
conservation plan, Ministry of Energy. By creating a project Energy efficiency improvement in government
agencies - Maejo university, Chiang Mai Province. It has supported budget by the Department of Alternative
Energy Development and Conserve Energy.

bl To reduce the energy consumption of the air conditioning and management electric power with
changing to a split type air conditioner (INVERTER) amount &&e unit LED lamp amount o,&xe unit. For reduce
the maximum energy demand and achieve a reduction in the electricity cost in university.

b To be a source of learning demonstration for the public and private sectors. For focus on
importance of energy conservation policy with using high-performance electrical equipment to sustainable
energy conservation.

a. Qualifications of the bidders
m.e The person wishing to bid the price must be a juristic person with a career contract for renovation

or installation. The Electronic Bidding (e-bidding) as a juristic person with the Ministry of Commerce.

)
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& Scope of project

o Installation split type air conditioner (INVERTER) &&e unit replace old air conditioner for complete

and safe when using. Moreover, support services and teaching in Maejo university to be increase effective with

saving electricity cost and maintenance costs in the future. Split type air conditioner (INVERTER) @&« unit

including,

Type wall mounted or hung under the ceiling, not less than ee,000 BTU / Hr, total & units.
Type wall mounted or hung under the ceiling, not less than @em,0oco BTU / Hr, total & units.

Type wall mounted or hung under the ceiling, not less than e,000 BTU / Hr, total en units.

Hanging type under the ceiling, not less than em,0o0o BTU / Hr, total & units.
Hanging type under the ceiling, not less than e,0oo BTU / Hr, total o units.

Hanging type under the ceiling, not less than e,0oo BTU / Hr, total @ units.

Hanging type under the ceiling, not less than b«,0oo BTU / Hr, total e« units.
Hanging type under the ceiling, not less than e&,0oo BTU / Hr, total @o units.

Hanging type under the ceiling, not less than &e,0o0o BTU / Hr, total e units.

Hanging type under the ceiling, not less than &&,ooo BTU / Hr, total & units.

«b o Installation LED lamp type T replace old lamp for complete and safe when using. Moreover,

support services and teaching in Maejo university to be increase effective with saving electricity

cost and maintenance costs in the future. LED lamp amount lbb,e«w unit including,

Not more than « watts, length oo mm, en,0om unit

Not more than e watts, length @,lwvoo mm, wen,emé& unit

& The person wishing to bid must compare the specifications of the main equipment according Maejo

university with define specifications of the product. With showing the property specifications according

define specifications of the product or better. However, must mark or show details and compare

specifications in catalog or references clearly.
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el Contractor personnel
- Minimum qualification work supervisor, electrical or mechanical technician Or work related
to the installation of air conditioners in diploma program as minimum or vocational certificate program
had experience more than & year.
- Electrician in operation must pass a standard test in accordance with the regulations of the
Department of Skill Development.
&em The person wishing to bid must have an engineer licensed for professional electrical control
engineering (For LED replacement) and mechanical engineering (For the part of the split type air
conditioner, inverter) with a copy of the license on the day of bidding submission by electronic method.
& Specific features and details
&o split type air conditioner (INVERTER) amount e&&e& unit
&oe.0 Specific features
. The split type air conditioner (INVERTER) high performance use Relo or Re@o refrigerant
or use another environmentally friendly refrigerant with certified by a government
agency or international organization.
b. The split type air conditioner must be all the same product and be new equipment.
It has never been using and must be has standard ISO «oo® and ISO ecocos
. In the case of air conditioners has rated cooling size not more than €o,000 btu/hr must
according standardized. TIS benc-o&&emn of air conditioner in room: energy efficiency
& The cooling capacity must not be less than the rated value. The Energy Efficiency Ratio
(EER) of air condition or the Seasonal Energy Efficiency Ratio (SEER) of the air condition
not less than the value in the coordinate table or equivalent calculation. The person
wishing to bid must attach a document certifying the standard of the product for

consideration.

split type air conditioner (INVERTER) hang under the ceiling

Seasonal Energy Efficiency Ratio
Capacity of cooling (Btu/hr) Efficiency Ratio (EER) not less than
(SEER) not less than

w,000t0mp,000 Or.& 9.6

More than e'o,000 10 &=,000 e&.0 @N.6

nmxnimnwzvy{ma U3 am.,,snﬂsvmnua"*mmnmsﬂs.msmm
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split type air conditioner (INVERTER) attached to the wall

Capacity of cooling (Btu/hr)

Seasonal Energy Efficiency Ratio

(SEER) not less than

Efficiency Ratio (EER) not less than

®,000t06r,000 OR.&

6.6

More than eg,000 OX.0

®D.D

& The split type air conditioner (INVERTER) has equipment such as

® Air cooled condensing unit

(@) Casing must have a strong structure. It is assembled with galvanized steel

sheet or black steel. It paints and spray primer outside which is resistant to the

external environment

(o) Compressor are inverter swing compressor type or scroll type.

() Condenser coil was made from copper pipe and have cross fin coil compress

attach with pipe by anti-corrosion alloy condenser

(&) Condenser fan are propeller driven by motor and get balancing by static and

dynamic

(@) Protection system including,
- Compressor magnetic contactor
- Compressor overload protection device
- Fan motor overload protection device

- Filter drier or strainer

- Refrigerant service value

- e-minute delay for compressor

Aung j‘yzmmz,ﬁmsznmuazs’manmsﬂszn’mswm
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&l LED lamp
&lo.a Specific details of LED Tube (@,000 mm) size not more than es watt

@. Use high quality LED chip with pass [ESLM-go-ow standard test “Approved Method for the
Measuring Lumen Depreciation of LED Light Source”

. Able to support a voltage of bmo volts (covering ezo volts to lbao volts)

. Total power of the all set not more than e watt

& The electrodes are kind Geen or lamp holder suitable for the original installation

&. The overall efficiency of the lamp is not less than eo Im/W with IES LM-sl-ow standard test.
“Approved Method for the Electrical and Photometric Testing of Solid-State Lighting Devices”
from Electrical and Electronics Institute or Electrical and electronic products testing center
(PTEQ)

. Luminous flux not less than b,@oco Im with IES LM-eie-ow standard test. “Approved Method for
the Electrical and Photometric Testing of Solid-State Lighting Devices” from Electrical and

Electronics Institute or Electrical and electronic products testing center (PTEQC)

o. Beam angle not less than eoo degree

&. Power factor not less than o.e&

«. Surge protection not less than lo kv
@o. Total Harmonics Distortion of current (THDI) not les than &% with standard test from Electrical
and Electronics Institute or Electrical and electronic products testing center (PTEC)

@6. Color rendering index not less than <o

AMENTIU AR LTaNY SNUTEMALBTIIENANTUSENMATIAT
- A
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eb.Lumen Maintenance e/o% with IES TM-be standard test according “Project Long-Term

Maintenance of LED Light Sources”

@en Daylight temperature b,000-9,&00 K

ec. Optic Cover must be white not allowed transparent.
e&. Shot circuit protection

@b. Have to heat is distributed to the circuit board.

esl. Ambient temperature of lamp between o-e& °C

ow. Must pass certification of RoHS certificate (Restriction of Hazardous Substances)

o. Must pass certification of IEC Dleme (Photo-biological Safety for lamp and lamp system
standard test at risk group type @ or less than.

oo Must pass certification of [ECoemas-e certificate (General and safety-Lamp system)

be. LED lamp get quality certification of ISO «ooe

blo. Must pass certification of the magnetic comprehension standards according to TIS exé¢xé&-o&&s,
lighting equipment and similar equipment.

ba. Must pass certification of IES-ei-oc standards test. “Approved Method for the Electrical and
Photometric Testing of Solid-State Lighting Devices” from Electrical and Electronics Institute or
Electrical and electronic products testing center (PTEC)

be. Must pass certification of I[ES-go-ow standards test. “Approved Method for the Measuring
Lumen Depreciation of LED Light Sources.

lo& Must pass certification |[ES-oe standards test. “Project Long-Term Maintenance of LED Light

Sources”

ﬂmznssuﬁu qwmmv.s'uﬂwmnuass'1ananaﬁ\ls.~,mﬁs1m
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&blo

bo. Must have a warranty for a lifetime of the LED and Driver LED not less than & years.

bal. LED lamp are same type.

Specific details of LED Tube (oo mm) size not more than « watt

@. Use high quality LED chip with pass IESLM-go-ow standard test “Approved Method for the
Measuring Lumen Depreciation of LED Light Source”

. Able to support a voltage of lemo volts (covering ezo volts to oo volts)

m. Total power of the all set not more than e= watt

& The electrodes are kind Geen or lamp holder suitable for the original installation

&. The overall efficiency of the lamp is not less than eleo Im/W with IES LM-s&-o standard test.
“Approved Method for the Electrical and Photometric Testing of Solid-State Lighting Devices”
from Electrical and Electronics Institute or Electrical and electronic products testing center
(PTEC)

o. Luminous flux not less than b,eoco Im with IES LM-el«-ow standard test. “Approved Method for
the Electrical and Photometric Testing of Solid-State Lighting Devices” from Electrical and

Electronics Institute or Electrical and electronic products testing center (PTEC)

3

. Beam angle not less than eoo degree
. Power factor not less than o.«&

«. Surge protection not less than lo kv

@o.Total Harmonics Distortion of current (THDI) not les than &% with standard test from Electrical
and Electronics Institute or Electrical and electronic products testing center (PTEC)

@e. Color rendering index not less than zo

eb.Lumen Maintenance /0% with IES TM-be standard test according “Project Long-Term

Maintenance of LED Light Sources”

i
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&lo.n

@ Daylight temperature b,000-9,&00 K

o The weight of LED lamp is not less than b&o grams.

e&. Optic Cover must be white not allowed transparent.
@». Shot circuit protection
ed. Have to heat is distributed to the circuit board.

es. Ambient temperature of lamp between o-e& °C

ex. Must pass certification of RoHS certificate (Restriction of Hazardous Substances)

wo.Must pass certification of IEC boeee (Photo-biological Safety for lamp and lamp system
standard test at risk group type & or less than.

e Must pass certification of IECoencs-e certificate (General and safety-Lamp system)

blo. LED lamp get quality certification of ISO «ocoe

ba. Must pass certification of the magnetic comprehension standards according to TIS exé¢xé¢-o& e,
lishting equipment and similar equipment.

be. Must pass certification of IES-ei«-oc standards test. “Approved Method for the Electrical and
Photometric Testing of Solid-State Lighting Devices” from Electrical and Electronics Institute or
Electrical and electronic products testing center (PTEC)

b& Must pass certification of I[ES-wo-ow standards test. “Approved Method for the Measuring
Lumen Depreciation of LED Light Sources.

oo Must pass certification [ES-oe standards test. “Project Long-Term Maintenance of LED Light

Sources”

bal. Must have a warranty for a lifetime of the LED and Driver LED not less than & years.

b, LED lamp are same type
The installation

@. Contractor to supply and installation LED lamp of each assign building by the university

ﬂﬂJ"ﬂT'ﬂm@‘man AW ﬂaUS"mﬂua"i‘uLanﬂ’lﬂJS“n')ﬂS‘Im
/"
73 29

: d*—
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[2.2] Total main campus smart building area (m?)
Description:
Main requirements of Smart buildings are

e Automation

o BMS
o APP
e Safety

o Intruder Alarm System
o Fire-Fighting

o Video Surveillance

o Anti - Flooding

o Monitoring
o Management

o Monitoring
o Recovery
e Indoor Environment
o Thermal comfort
o Air quality
o Real-Time
o Passive System

e Llighting
o LEDs
o Sensors
o Shielding
o Natural light

To be considered as a smart building, the building needs to acquire at least 5 features.

According to Table 1, Ten buildings are qualified as smart buildings and the sum of the area of all smart
buildings is around 103,021.90 m?. Table 2 shows list of all buildings in Maejo University.
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Table 2.2 List of Smart Buildings in MJU
Area of the Automation S. Safety E.Energy | A.Water I..Indoor L. Lighting
Order Building's Name building Environment
(m?) B1 B2 S1[(S2|S3 |54 | E1 E2 | A1 | A2 (112 (12|13 |14 |L1|L2|L3 | L4
1 70th year Maejo building 13,422 / / / / /
2 80th year Maejo building 10,200 /|7 / /)7
3 Wiphat Bognsh Wangsai 4,000 /[ |/ / /|7
Building
4 60th year Maejo Building 18,500 /| / /1
s Yangyon.sg> §|tth|cha| 4,880. /| / / / |/
Building
6 75th year Maejo Building 5,562.50 / / / / /
7 Engeree?rmg Laboratory 19 615.08 / / / / /
Building Classroom
8 Renewable Energy 11,360.59 /7 I/ / I
Classroom Building
Renewable Energy / / / / /| / /
9 Workshop Building 1,123.50
Renewable Energy / |/ / / / N A YA
10 Comphehensive Knowledge 1,071.56
Center
Sum of smart buildings area 103,021.90
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Fig 2.1 Smart Buildings in Maejo University

70t year Maejo University

80" year Maejo University
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Renewable Energy Comphehensive Knowledge
Center
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Installing the smart meters for energy consumption monitoring on mobile application.
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School of Renewable Energy Faculty of Animal Science

Faculty of Fisheries Technology and Aquatic Resources

Water Reservoir
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[2] Energy and Climate Change (EC)
[2.3] Smart Building implementation

Description:

According to EC 2.2, The area of the smart buildings in MJU which has been checked at least 5 features is
103,021.90 m?%. Compared to all building’s area in MJU, the percentage of smart building implementation is
28.60 % approximately.

e Areaof smart buildings in EC 2.2 about 103,021.90 m?
e Total building area of Maejo university building in Appendix 2 about 360,159.01 m?

e The percentage of smart building implementation = (103,021.90/360,159.01) x 100
=28.60 % of all buildings’ area at MJU.
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Appendix 2

List of smart building requirements
inside Maejo University
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Appendix 2 List of smart building requirements inside Maejo University

o Area OT the Automation S. Safety E.Energy | A Water | _ 1. Indoor . L. Lighting
Order Building's Name building nvironmen
(mZ) Bl B2 S1|(S2|S3|S4]| EL E2 [ AL | A2 (11|12 (13]|14|L1|L2|L3]|L4
Central
1 Thep Sat Sathit Building 2,803.50
2 Chutiwat Auditorium 461.00
3 Phaephuch Building 1,904.00
4 Woutthakard Building 631.00
Maejo University
5 Gymnasium Zone A 18,648.39
Maejo University
6 Gymnasium Zone B 5,859.50
Inthanin Stadium's Stand 1,821.92
Waterworks building 2 -
Ruentham Building 607.25
10 Thai Agricultural Museum 640.00
11 70th year maejo building 13,421.87 / / / / /
Princess Maha Chakri
12 Sirindhorn Building 12,637.25
13 Greenhousebuilding 1,827.00
14 80th year maejo building 10,200.00 / / / / /
15 New theory's agricultural 124.00
center
16 Low I?ressu_re yvater 30.00
pumping building
17 High Pressure water 72.00
pumping building
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Area of the

l. Indoor

o * U Automation S. Safety E. Energy | A. Water Envi i L. Lighting
Order Building's Name building nvironmen
(mz) Bl B2 S1|(S2|S3|S4]| EL E2 [ AL | A2 (11|12 (13|14 | L1|L2|L3]|L4

18 Chemical storage building 60.00
19 Phr_a _Chuwng Krasetsilp 2.224.26

Building /

President’s office

20 President’s office 1 893.00
21 President’s office 2 6,646.00
22 President’s office 3 1,496.00
23 Office of president parking 305.50

garage
24 Radio communication club 28.00
25 Um Nuay Yotsuk Building 16,262.60
2% Bu!ldlng and facility unit 465.00

office
27 Wa_ter supply and sanitation 354,60

office
28 Electrical office 328.00
29 Ma'lr_]tenant_:e building and 828.00

facility office
30 Transportationoffice 280.00
31 Parking garage 390.00
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Area of the Automation S. Safety E.Energy | A. Water I Indoor L. Lighting

Order Building's Name building Environment
(mZ) Bl B2 S1(S2|S3|S4|EL | E2 |AL| A2 |I1|{12|13|K4|LL|{L2]|L3]|L4
32 Total wastewater treatment 183.00
system building (Including
bathroombuilding)
Swimming pool
33 Ubolratana Rajakanya 4,180.60
swimmimg pool
Canteen
34 Terdkrasikorn Canteen 4,325.00
Student dormitory
35 Internationalstudents 1,048.40
dormitory
36 Male dormitory 2 5,968.00
37 Male dormitory 3 1,200.00
38 Male dormitory 4 3,854.00
39 Male dormitory 5 1,160.00
40 Male dormitory 6 3,854.00
41 Female dormitory 7 3,854.00
42 Female dormitory 8 6,651.00
43 Female dormitory 9 6,651.00




Area of the

l. Indoor

o * Automation S. Safety E. Energy | A. Water Envi i L. Lighting
Order Building's Name building nvironmen
(m2) Bl B2 S1(S2|S3|(S4|EL | E2 |AL| A2 |I1|{12|13|K4|LL|L2]|L3]|L4
44 Female dormitory 10 7,175.00
45 Female dormitory 11 1,722.25
School of Tourism Development
46 Suwanwajokkasikit 2,211.44 / /
Building
47 Patthanavisaitad Building 3,463.80 / / /
Faculty of Liberal Arts
48 Prasert Na Nakorn Buildind 7,639.41 / / /
Library Building
49 Wiphat Boonsri Wangsai 10,377.55 / / / / /
Building
Faculty of Business Administration
50 Phitthayalongkorn Building 2,976.97 I/ /
51 25th year of Faculty of 4,042.00 / / /
Business Administration
Building
School of Administrative Studies
53 Thep Pongphanit Building 9,523.00 / /
Orchid center
54 Princess Mother Memorial 6,853.56 A / /
Building
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Area of the

l. Indoor

o * L Automation S. Safety E. Energy | A. Water Environment L. Lighting
Order Building's Name building Vi
(mz) Bl B2 S1|S2|S3|S4|E1|E2|AL| A2 (I1|12{13[1K4|L1|L2|L3]|L4
Faculty of Science
55 60th year Maejo Building 25,409.25 I / / /
56 Saowarat Nityawattana 3,694.22 / /
Building
57 Chulabhorn Building 9,146.00 I/ /
Faculty of Economics
58 Yangyong Sitthichai 4,880.00 A / I
Building
Faculty of Information and Communication Maejo University
59 75th year Maejo Building 5,562.50 / / / / /
Faculty of Architecture and Environmental Design
60 Architecture and 5,469.65 / /
Environmental Design
Building
61 Architecture and 5,022.50 A /
Environmental Design
Building (New)
Faculty of Agricultural Production
62 200 yaer Rattanakosin 1,551.15
Building
63 Academic of Soil Science 4,846.25
and Training Center of
Advanced Soil and
Fertilizer Building
64 Fruit Trees Laboratory 480.00
Building
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o Area_ Of the Automation S. Safety E. Energy | A. Water E I._Indoor i L. Lighting
Order Building's Name building Avironmen
(m2) B1 B2 S1[{S2|S3|S4| EL E2 | AL | A2 (11|12 13|14 | L1]|L2|L3]| L4
65 Agronomy Office Building 162.00
66 Tissue culture building 135.00
67 Permpool Building 10,723.00
68 Laboratory and Plant 444.00
Seeding Building
69 Seed drying building 128.00
70 Kumjorn Boonpang 1,212.18
Building
71 Mushroom learning Center -
72 Tissue Building 947.00
73 Vegetable Laboratory 375.50
Building
74 Vegetable storage buildings 360.00
75 Vegetable plant Office 58.00
76 Plant-Vegetable -
Greenhouses
77 Plant-Vegetable -
Greenhouses
78 Economic mushroom 114.00
production learning Center
79 Planting Seeds and 288.00
Propagating Ornamental
Plants Greenhouses
80 Production of Ornamental 576.00

Plants Technology Building
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Area of the

l. Indoor

o * L Automation S. Safety E. Energy | A. Water Envi ¢ L. Lighting
Order Building's Name building rvironmen
(mZ) B1 B2 S1|S2|S3|S4| EL E2 | AL | A2 (11|12 13|14 | L1]|L2|L3]| L4

81 Orchids and ornamental 708.75

plants Dome
82 Yhai Orchids Building 500.00
83 Seedling Incubation 228.80

Building
84 Flower Decoration 320.00

Classroom Building
85 Rice Mill Building (old) 405.00
86 Earthworm Building 64.00
87 Suriculture Building 1 181.20
88 Suriculture Building 2 129.00

The Office of Agricultural Research and Extension Maejo University

89 Thummasakmontri Building 1,801.50
90 Thummasakmontri 1,448.00
Domitory Building
91 The Office of Agricultural 248.00
Research and Extension
Maejo University Canteen
92 Mongkolcahisit Building 1,021.00
93 Comprehensive production -
of ornamental plants and
flowers Center
94 Demonstration rice field -

49



Area of the Automation S. Safety E. Energy | A. Water 1 Indoor L. Lighting

Order Building's Name building Environment
(mZ) B1 B2 S1|{S2|S3|S4| EL E2 | AL | A2 (11|12 13|14 |L1]|L2]|L3
Energy Research Center
95 Energy Research Center 1 242.00
96 Energy Research Center 2 119.00

International Education and Training Center

97 International Education and 7,128.51 / / / /
Training Center

Faculty of Engineering and Agro-Industry

98 Engineering Laboratory 19,615.08 / / / / /
Building Classroom

99 Engineering Laboratory 3,803.00 / /
Building

100 Service Building and 350.00
Showroom

101 Smithanon Building 9,739.66 / / /

102 Pilot factory building 2,632.00 / / /

103 Agricultural Produce 2,187.00 / / /
Packaging Building

104 Rubber and Polymer 2,262.00 / /

Technology Building

Faculty of Fisheries Technology and Aquatic Resources

105 Fishery Thchnology 3,661.64 /
Building
106 Fishery Thchnology 3,980.50 / / /

Laboratory Building

107 Fishery Incubation Building 494.00




Avrea of the Automation S. Safety E.Energy | A Water | . Indoor L. Lighting
Order Building's Name building nvironment
(m?) B1 B2 S1|S2|S3|S4|E1| E2 [AL| A2 (I2]|12[I13|14|L1|L2|L3|L4
108 Fishery's Club Building 115.50
109 Fishery Food Production 105.00
Building
110 Fishery Research Building 18.00
111 Fishery's Warehouse 155.40
112 Fishery Breeding Building 144.00
113 Fishery Aquarium Building 48.00
School of Renewable Energy
114 Renewable Energy 11,360.59 I / / / rrry
Classroom Building
115 Workshop Building 1,123.50 / / / / / / /
116 Renewable Energy 1,071.56 [ / / / / / / /
Comphehensive
Knowlwdge Center
Sum of building area 360,159.01
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[2.4] Number of renewable energy sources in campus

Description:

Using renewable energy to replace the conventional energy is an action that Maejo University has fully
proceed making clean energy and better environment both the university and nearby communities. The
university has been funded from the governmental organizations encouraging the renewable energy usage. In
the recent year, the university has been employed five different types of renewable energy such as biomass,
biogas, solar power, wind power, and biodiesel replacing the conventional source of electrical energy. In term
of biogas, the biogas production system has been installed with 653 m? capacity generating methane gas
for making the electricity to use inside the university. Also, the biomass and organic Rankine cycle (ORC)
production system have been applied from residue derived fuel (RDF) to produce the electricity by gas
generator. The biodiesel production system of which is 150 liters capacity has been installed at School of
Renewable Energy generating biodiesel to apply the diesel generator. In addition, Solar power systems have
been installed on lots of buildings at the university in order to generate the electricity. As well as solar collector
systems, have been installed on all dormitories and International Education and Training Center at the university
to replace conventional water heater. Furthermore, the wind power has been installed upon the street light
systems to generate electricity to the battery and apply at night. Another application of wind turbine is to
generate as a power plantin order to generate electricity. The university has continuously indicated the intention
and determination using renewable energy as an alternative source so that it has saved the electricity costs
and has made better environment for both the university and nearby communities.

Fig. 2.1 The renewable energy sources at Maejo University.

e Biogas

Faculty of Animal Science School of Renewable Energy

Biogas production system with the capacity of 650 Biogas production system with the capacity of 3 m?
m?3 for electricity generation
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School of Renewable Energy

Biodiesel production system with the capacity of 150 liter/batch from cooking oil wastes and oil plants. The
system has been operated twice a month

e Biomass and ORC

School of Renewable Energy

Biomass and ORC power plant with capacity of 20 kW
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President’s Office

o

Solar rooftop with the installed capacity of 20 KW

=

Solar rooftop the installed capacity of 90 kW

School of Renewable Energy

4

Additional Solar rooftdb upon Renewable energy
classroom building with 300 kW capacity

Solar rooftop at School of Renewable Energy installed
capacity of 640 kW

Solar tracking station installed with capacity of 30
kw

54



Udomslip Female Dormitory (11th Dorm)

Solar rooftop installed capacity of 80 kW

Faculty of Economics

W ik I ! I\ ‘\
Solar rooftop at parking installed with capacity of 20 kW

Inthanin Stadium’s Stand

Solar rooftop station at main stadium and installed capacity of 40 kW
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e Solar Collectors

!
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All Student

Dormitories

Solar water heating station 1, area installed of 1,313
m? at Student Dorm Building

Solar water heating at Student Dorm Building

International Educatio

n and Training Center

Solar water heating station 2, area installed of
84.79 m?

Energy storage of solar water heating on
International Education and Training Center
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e Wind Power

School of Renewable Energy

lighting ( 35 units)

Solar and wind turbine hybrid system for street Wind turbine power generation, total capacity of

16.5 kW at MJU
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[2.5] Renewable energy produced on campus per year

Description:

Table 2.3 illustrates the productions of renewable energy compared in kWh/year. Biogas production systems

with 653 m? capacity compensate 205,166.50 kWh/year electricity usage. as well as biomass and ORC power
plant can replace 144,000 kWh/year. To consider the biodiesel production system, it has produced 3,132 liters
of biodiesel/year which can secure 24,114.52 kWh/year electricity usage. Solar source including solar power
systems and solar collector systems are the most amount of the electricity production generating at
2,336,340.54 kWh/year. Furthermore, Wind power systems produce 11,869.80 kWh/year generating electricity
and light. Therefore, the summarize of the renewable energy produced on campus is around 2,721,491.36

kWh/year.

Table 2.3 Electricity Compensation from renewable energy sources at Maejo University in 2020

Energy

Place(s) where the Capacity of the EIectr|C|_ty .
Sources system is installed system(s) Compensation in
kWh/year
Biogas production system 650 m? 204,400.00
at the Faculty of Animal
Science
Biogas Biogas production system 3m? 766.50
at School of Renewable
Energy
Total 653 m® 205,166.50
Biodiesel production
Biodiesel system at School of 150 Liters 24,114.52
Renewable Energy
Biomass Power Plant at
School of Renewable 20 kw 57,600.00
Energy
Biomass and ORC ORC Power Plant at
School of Renewable 20 kw 86,400.00
Energy
Total 40 kW 144,000.00
President’s Office (1) 20 kW 22,689.62
President’s Office (2) 90 kW 102,103.28
Inthanin Stadium’s Stand 40 kW 45,379.23
Solar Power - ,
Parking lot’s rooftop at
School of Renewable 40 kW 45,379.23
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Solar Rooftop at School 600 kW 680,688.50
of Renewable Energy
Solar Tracking Station at
School of Renewable 30 kW 34,034.43
Energy
Udomslip Female
Dormitory (11" Dorm) 80 kw 90,758.47
Faculty of Economics 20 kW 22,689.62
Total 920 kW 1,043,722.37
All dormitories 1,313 sg.m. 1,214,372.97
International Education
Solar Collector and Training Center 84.60 sq.m. 78,245.20
Total 1,397 sq.m 1,292,340.54
Street Light system at
School of Renewable 35x100 w 10,731.00
. Energy
Wind Power Wind Power Plant 10x 1 kW 1,051.20
Wind Power Plant 1 x3 kW 87.60
Total 16.5k / 11,869.80
Overall 2,721,491.36

Fig.2.1 Diagram of Summarize renewable energy production sources at Maejo University in 2020 (unit:

kWh/year)
250,000.00 1 2,600,000.00 - 2,336,340.54
E 205,166.50 T
2 200,000.00 + 9 2,000,000.00 A
E =
= 144,000.00
g 15000000 < 1,500,000.00 |
B K=l
-§ 100,000.00 S
g § 1.000,000.00 1
3 50000.00 >
g 24,114.52 )
o W 11,869.80 5 500,000.00 -
R N &
Biodiesel Wind Power Biomass and
ORC

Renewable energy resources

Sclar Power and Solar

Callector
Renewable energy resources
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Appendix 3

Energy Compensation Calculation of The
Renewable Energy Sources
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Appendix 3. Energy Compensation Calculation of The Renewable Energy Sources

1. Biodiesel (150 liters capacity)

a. Percentage of Biodiesel Production in the system 87 %

b. Biodiesel Density 822.00 kg/m?

c. Heating Value of Biodiesel 33.72 MJ/kg

d. Wasted oil in each process 150 liters

e. Biodiesel after processing 150 x 0.87 = 130.50 liters

f.  Frequency of Biodiesel production 2 times/month
g. Total biodiesel Production 130.50 x 2 = 261.00 liters/month
h. Total biodiesel Production per year 261.00 x 12 = 3,132.00 liters /year

Total biodiesel Production by weight per year 3,132 x 0.822 = 2,574.50 liter/year
j. Heating Value of Biodiesel production per year 2,574.5 x 33.72 = 86,812.27 MJ/year

k. Energy Compensation per year =86,812.27 /3.6 =24,114.52 kWh/year
2. Biogas
a. 300 m?3 capacity at Faculty of Animal Science
i. Percentage of Biogas Production 50.00 %
ii. Biogas Production per day 150.00 m3/day
iii. Biogas Production per year 54,750.00 m3/year
iv. Efficiency of Electricity Production per 1 m3 2.00 kWh/m?3

v. Electricity Production per year 54,750.00 x 2 = 109,500.00 kWh/year
b. 3 m? capacity at School of Renewable Energy

i. Percentage of Biogas Production 35.00 %
ii. Biogas Production per day 1.05 m3/day
iii. Biogas Production per year 383.25 m?/year
iv. Efficiency of Electricity Production per 1 m3 2.00 kWh/m3
v. Electricity Production per year 383.25 x 2 = 766.50 kWh/year
c. 200 m3 capacity at Faculty of Animal Science
i. Percentage of Biogas Production 30.00 %
ii. Biogas Production per day 80.00 m3/day
iii. Biogas Production per year 29,200.00 m3/year
iv. Efficiency of Electricity Production per 1 m? 2.00 kWh/m?3
v. Electricity Production per year 29,200.00 x 2 = 58,400.00 kWh/year
d. 100 m3 capacity at Faculty of Animal Science
i. Percentage of Biogas Production 35.00 %
ii. Biogas Production per day 35.00 m3/day
iii. Biogas Production per year 12,775.00 m3/year
iv. Efficiency of Electricity Production per 1 m3 2.00 kWh/m?3
v. Electricity Production per year 12,775.00 x 2 = 25,550.00 kWh/year
e. 50 m?3 capacity at Faculty of Animal Science
i. Percentage of Biogas Production 30.00 %
ii. Biogas Production per day 15.00 m3/day
iii. Biogas Production per year 5,475.00 m3/year
iv. Efficiency of Electricity Production per 1 m3 2.00 kWh/m3
v. Electricity Production per year 5,475.00 x 2 = 10,950.00 kWh/year
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3. Wind Power

a. 100 W Wind Power Street Light 35 items
i. Electricity Capactiy 100 W
ii. Average wind velocity at Maejo University 2.5m/s
iii. Wind Power Production at 2 m/s 35W
iv. Rough Capacity Factor 35/100=0.35
v. Annual Energy Production 100x0.35x8760 = 306,600.00 Wh/year
vi. Annual Energy Production of all wind power street lights
= 306,600 x 35 / 1000 = 10,731.00 kWh/year
b. 1,000 W Wind Power Turbine 10 items
vii. Electricity Capactiy 1,000 W
viii. Average wind velocity at Maejo University 2.5m/s
ix. Wind Power Production at 2 m/s 120w
X. Rough Capacity Factor 120/1000 =0.12
xi. Annual Energy Production 100 x 0.12 x 8760 = 105,120 Wh/year
xii. Annual Energy Production of all wind power street lights
=105,120 x 10 / 1000 = 1,051.20 kWh/year
c. 3,000 W Wind Power Turbine 1item
i Electricity Capactiy 3,000 W
ii. Average wind velocity at Maejo University 2.5m/s
iii. Wind Power Production at 2 m/s 300 W
iv. Rough Capacity Factor 300/3,000=0.10
v.  Annual Energy Production 100 x 0.10 x 8760 = 87,600 Wh/year
vi.  Annual Energy Production of all wind power street lights

4. Solar Collector

=87,600 x 1 / 1000 = 87.60 kWh/year

a. 1,313 m? Solar Collector system in every dormitories

i
ii.
iii.
iv.
V.
vi.
vii.

viil.

Area of Solar Collectors 1,313.00 m?
Average rate of heat production per day 0.7 kW/m?
Average peak duration of solar system 5.23 hours/day
Operation days per year 240 days/year
Operation hours per year 240 x 5.23 =1,255.20 hours/year
Heat rate of the system 1,313x0.7 =919.1 kW
Heat compensation 919.1 x 3600 x 1255.2

=4,153.15 MJ/year
Heater’s heat efficiency 95 %

Heat compensation compared with the heater’s efficiency
=4,153.15/0.95 = 4,371.74 MJ/year

Electricity Compensation 4,371.74 / 3.6 = 1,214,372.97 kWh/year
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b. 84.60 m? Solar Collector system in every dormitories

i. Area of Solar Collectors 84.60 m?
ii. Average rate of heat production per day 0.7 kW/m?
iii. Average peak duration of solar system 5.23 hours/day
iv. Operation days per year 240 days/year
v. Operation hours per year 240 x 5.23 =1,255.20 hours/year
vi. Heat rate of the system 84.60x 0.7 =59.22 kW
vii. Heat compensation 59.22 x 3600 x 1255.2
=267.60 MJ/year
viii. Heater’s heat efficiency 95 %

ix. Heat compensation compared with the heater’s efficiency
=267.60/0.95 = 281.68 MJ/year

X. Electricity Compensation 281,680 /3.6 = 78,245.20 kWh/year
5. Biomass and ORC Power Plant
a. Biomass Power Plant

i. Power Plant Capacity 20 kW
ii. Working Day per year (Crop Harvesting Season) 120 days
iii. Operation Hour per year 120 x 24 = 2,880 hours
iv. Electricity Production per year 2,880 x 20 = 57,600 kWh/year
b. ORC Power Plant
i. Power Plant Capacity 20 kW
ii. Working Day per year 180 days
iii. Operation Hour per year 180 x 24 = 4,320 hours
iv. Electricity Production per year 4320 x 20 = 86,400 kWh/year
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6. Solar Power

The annual electricity production of solar power which has been recorded by
the database on the website is demonstrated on Table. 2.4

Table 2.4 Annually Electricity Production of Solar Power

Places Capacity Electricity Production
President’s Office (1) 20 kW 22,689.62
President’s Office (2) 90 kW 102,103.28

Inthanin Stadium’s 40 kW 45,379.23
Parking lot’s rooftop
at School of 40 kW 45,379.23

Renewable Energy

Solar Rooftop at School
of Renewable Energy
Solar Tracking Station

at School of 30 kw 34,034.43
Renewable Energy

600 kW 680,688.50

Udomslip Female

Dormitory (11th
Faculty of Economics 20 kw 22,689.62

80 kw 90,758.47

Total 920 kW 1,043,722.37




[2] Energy and Climate Change (EC)
[2.6] Electricity usage per year (in kilo watt hour)

Description:

In the recent year, Total electricity consumption per year of Maejo University is 9,422,494.17 kWh (September
2019 to August 2020) that is less than last year (11,434,134.04 kWh) around 21.35%. Maejo University opens
trimester throughout the year. First term starts in early August and ends mid-October. Second term starts
in late November and ends mid - March and Summer term when the number of students is less than first and
second term starts in mid-April to mid-June. When the first term started (Sep — 19). The electricity usage
increased close to last year because of the increasing usage of the air-conditioners. This would be decreased
in October and December on which the second term started in Winter. Furthermore, there were plenty of
holidays in December (6 days excluded weekends). This leaded to make the lowest electricity usage in
December. In 2020, The electricity would be slightly increased in January to March close to previous year’s
electricity usage. According to Measures on preventing the spread of coronavirus disease 2019 from the
Ministry of Health in April, the university would take actions to respond the measures such as Working
from Home, Online Courses for students, Swapping working days for personnel, etc. These actions would
decrease the energy usage inside the university in April, May, June and July. Especially in July, it would be
half less compared with previous year. That is why the electricity consumption during September 2019 and
August 2020 is decreased approximately 21 % compared with the previous year’s electricity consumption.

Fig. 2.2 Electricity usage per year of MJU in 2020 compared with electricity usage in 2019
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[2.7] The total electricity usage divided by total campus population (kWh per person)

Descriptions :

In this section, it is desired to determine the amount of electricity used on a yearly basis per person working
and studying inside the campus. The total electricity consumption is divided by the total campus population is
equal to 666.52 kWh/person.

® Electricity usage per year of MJU on 2020 =9,422,494.17 kWh/year
e Total campus population = 14,767 persons

® The total electricity usage divided by total campus population
= 638.08 kWh/person
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[2.8] Ratio of renewable energy produce/production towards total energy usage per year

Descriptions :

Maejo University has been using a greater portion of renewable energy in 2020, the total electricity
consumption is 9,422,494.17 kWh/year and the total renewable energy production at Maejo University is
2,721,491.36 kWh/year or 28.88 % of the total electricity consumption.

® The total renewable energy production in MJU =2,721,491.36 kWh/year

® Electricity usage per year of MJU in 2020 =9,422,494.17 kWh/year

® Ratio of renewable energy produce/production towards total energy usage per year
=(2,721,491.36 / 9,422,494.17) x 100
= (0.2888 x 100) = 28.88 %
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[2] Energy and Climate Change (EC)
[2.9] Elements of green building implementation as reflected in all construction and renovation policy

Descriptions :

In the recent year, two buildingsin MJU (Renewable energy classroom building and goth year classroom
building) have been proceeded to renovate under the requirement of green building that is approved by Thai’s
Ministry of Energy including five factors that need to be passed.

e OTTV (Overall Thermal Transfer Value), that is a value that indicates the average rate of heat transfer
into a building through the building envelope. The unit is watt per square meters.

e RTTV (Roof Thermal Transfer Value), that is a value that indicates the average rate of heat transfer into a
building through the roof. The unit is watt per square meters.

e Lighting System is a value that indicates the average rate of the lighting power system in the building
compared to the building’s area. The unit is watt per square meters.

e Air Conditioning System is a value that indicates the average of COP (Coefficient of Performance) in air
conditioners inside the building.

e Energy Usage is the electricity usage of the building.

The buildings have been passed all of the factors in the requirement from Thai’s Ministry of Energy.
Appendix 4 illustrates the detailed green building assessments from Thai’s Ministry of Energy.
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Fig 1. The buildings that have been renovated to be green buildings
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Appendix 4

The Detailed Green Building
Assessments from Thai’s Ministry of
Energy
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( Translated )

Certificate
This certificate is provided to show that
General Instruction Building and renewable energy Laboratory with durable articles building A Maejo
University

Passed the building assessment. Comply with the requirements of the Ministerial Regulations
set the type or the size of the building and Standard Guidelines and Building design methods for energy
conservation B.E.2552. which was issued under the provisions of section 6 paragraph two and section
19. Energy Conservation Promotion Act B.E.2535 (amendment B.E. 2550)

Department of Alternative Energy Development and Efficiency (Ministry of energy) Issued on 25
August B.E.2557.

A

N ”;1,“‘ - g {i\s\ i
o t’_fﬁJ\z’iﬁ\*ﬂ AN

(TAMMAYOS SAICHUAI)
Vice-Rector Acting for Department of Alternative Energy
Development and Efficiency director-general
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( Translated )

Project to manage the building design coordination center for energy conservation

Building assessment results (According to the original design)

Detail standard Builc!ing as Evaluation

designed results

OTTV (W/sq.m.) 50.00 65.16 failed

RTTV (W/sq.m.) 15.00 10.58 passed

Lighting (W/sq.m.) 14.00 5.97 passed

Air Conditioning System : Split (COP) 3.22 3.29 passed
Hot Water System - - -

Power consumption (kWh/Year) 549,919.42 371,188.21 passed

The evaluation results
1 . Considering the energy consumption criteria for each system

1 1 1 Building frame system : Results from the building assessment Found that total heat
transfer value of the outer wall of the building. As for OTTV = 65.16 (W/sq.m.) not pass a_standard of
ministerial regulation. and total heat transfer value of the building roof. RTTV = 10.58 (W/sq.m.) pass a
standard of ministerial regulation. (Chapter 2, Section 1)

1.2 Lighting system: Results from the building assessment Found that most buildings use
high-efficiency fluorescent lamps 28 W. Which uses electronic ballast 3 W. With a total installed power
of 58.84 kW. The average light power = 5.97 W/sq.m. pass a standard of ministerial regulation.
(Chapter 2, Section 2)

1.3 Conditioning system: Results from the building assessment Found that Buildings have
been used split air conditioner standard. Size 9,000-36,000 Btu/h, amount 179 Machine. COP =

3.29 pass a standard of ministerial regulation. (Chapter 2, Section 3)

2. Consideration of the criteria total energy consumption of the building

Results from the building assessment Found that. total energy consumption per year of the
building = 371,188.21 kWh/year. Which is lower than the overall energy consumption of the reference
building. pass a standard of ministerial regulation. (Chapter 2, Section 5)

Suggestions and improvements
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( Translated )

Project to manage the building design coordination center for energy

conservation

The building passes a standard of ministerial regulation. According to the overall
energy consumption of the building. But because the building is still in the budget process. If
improve OTTV pass a standard. Ablethe energy consumption of buildings reduced.

Building improvement guidelines
The wall

1. Clear glass replacement 6 mm U-value = 5.74 SHGC = 0.82 the mirror Solar tag 6
mm (TBL135) U-value =5.08 SHGC =0.39

Building assessment results after renovation

. improvements Evaluation
Detail Standard .
building results
OTTV (W/sq.m.) 50.00 49.27 passed
RTTV (W/sg.m.) 15.00 10.58 passed
Lighting System (W/sq.m.) 14.00 5.97 passed
Air Conditioning System : Split (COP) 3.22 3.29 passed
Hot Water System - - -
Power consumption (kWh/Year) 549,919.42 371,188.21 passed
Lower Power consumption (kWh/Year) beside
. - Before 33,241.72
improvement building.
improvements building price
sequence Detail unit number Material cost labor cost Total
price Total price Total
Install square
1 754.22 550 414,821 90 73,159 487,980
the meter
mirror (Am.)
Total
. 487,980
Accounted for construction price———
0.36%
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Conclude Building assessment results after renovation
(Original )
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( Translated )

Project to manage the building design coordination center for energy

conservation

Certificate
This certificate is provided to show that General
Instruction Building 80 Year, Maejo University

Passed the building assessment. Comply with the requirements of the Ministerial Regulations
set the type or the size of the building and Standard Guidelines and Building design methods for energy
conservation B.E.2552. which was issued under the provisions of section 6 paragraph two and section
19. Energy Conservation Promotion Act B.E.2535 (amendment B.E. 2550)

Building design coordination center for energy conservation. Department of Alternative
Energy Development and Efficiency (Ministry of energy). Issued on 25 January B.E.2556.

o
@n sy,
=
(AUMNUAI TONGSATIT)

Department of Alternative Energy Development and
Efficiency director-general
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( Translated )

Project to manage the building design coordination center for energy conservation

Building assessment results (According to the original design)

Detail Standard Builc!ing as Evaluation

designed results

OTTV (W/sq.m.) 50.00 53.36 failed

RTTV (W/sq.m.) 15.00 25.63 passed

Lighting (W/sgq.m.) 14.00 3.91 passed

Air Conditioning System: Split (COP) 3.22 3.27 passed
Hot Water System - - -

Power consumption (kWh/Year) 411,077.21 155,319.54 passed

The evaluation results
1 . Considering the energy consumption criteria for each system

1.11 Building frame system : Results from the building assessment Found that total heat
transfer value of the outer wall of the building. As for OTTV =53.36 (W/sq.m.) and total heat transfer

value of the building roof. RTTV = 25.63 (W/sq.m.) not pass a standard of ministerial regulation.
(Chapter 2, Section 1)

1.2 Lighting system: Results from the building assessment Found that most buildings use
fluorescent lamps 1x28 W. With a total installed power of 41.77 kW. The average light power =
3.91 W/sqg.m. pass a standard of ministerial regulation. (Chapter 2, Section 2)

1.3 Conditioning system: Results from the building assessment Found that Buildings have been
used split air conditioner standard. Size 12,000-30,000 Btu/h, amount 18 Machine. COP =
3.27. Use air conditioning systems VRF COP = 4 size 258,000-522,000 Btu/h 2 Machine. pass a
standard of ministerial regulation. (Chapter 2, Section 3)

2. Consideration of the criteria total energy consumption of the building

Results from the building assessment Found that. total energy consumption per year of the
building = 155,319.54 kWh/year. Which is lower than the overall energy consumption of the reference
building. pass a standard of ministerial regulation. (Chapter 2, Section 5)
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( Translated )

Project to manage the building design coordination center for energy conservation

Building improvement guidelines (Method 1)
The wall

1. Green glass replacement Vt =0.76 SHGC = 0.72 to Green glass replacement Vt = 0.76 SHGC
=0.60

Roof
1 . add Fiberglass-clad foil. Density 16 kg/m3, wall thickness 5 cm (R=1.32 mzK/W). On the
original ceiling. Under asbestos cement tile roof. Specific conditioning.

2. Install Gypsum board wall thickness 9 mm. and add Fiberglass-clad foil. Density 16 kg/m3,
wall thickness 5 cm (R=1.32 m2K/W). Under asbestos metal sheet roof. Specific conditioning.

Building assessment results after renovation (Method 1)

Detail Standard imprO\.ler.nents Evaluation
building results
OTTV (W/sq.m.) 50.00 49.85 passed
RTTV (W/sg.m.) 15.00 13.56 passed
Lighting System (W/sq.m.) 14.00 3.91 passed
Air Conditioning System: Split (COP) 3.22 3.27 passed
Hot Water System - - -
Power consumption (kWh/Year) 411,077.21 155,618.80 passed
e (RN Bt | 2007
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[2.10] Greenhouse gas emission reduction program

Maejo University is the comprehensive agricultural university. So that the greenhouse gas emission
programs taking care of the environment are very essential for both the university and nearby
communities. Maejo University has willingly proceeded the completed program throughout the year are
categorized by greenhouse gas emission sources into 3 scopes.

Scope 1:
e Mobile Combustion
o Car Free Day: Maejo University has continuously proceeded the Car Free Day project that
has been encouraging to use bicycles as alternative vehicles for short distance in every
departments. Furthermore, Bike lanes has been drawn around the university and the
university has also provided bicycles for the staffs to travel inside the university as
complementary to reduce air pollution.

CAR
*REE

AY
2020'

DATE
@ 22.09.20
saRT. P
GoEcp ‘-

o Electric Vehicle for Transportations: Maejo University has begun the program of electric
vehicles transportation inside Maejo University for staffs and students. At the beginning,
Four EVs as well as two routes are ready to transport on weekdays except holidays from
8:00 am. to 4:30 pm. However, that’s not enough for most of them. Thus, the university is
going to invest more EVs and expand the route for more convenient transportation in the
future.
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e  Fugitive Emissions

o

Replacing Conventional Air Conditioners to Non — CFCs Air Conditioners : To be

responsible for the environment, Maejo University has proceed to replace the
appliances that using the chemicals which affects the environment to higher
performance appliances that is used the chemical not affecting the environment. One
of the appliances is Air conditioners. 454 Non — CFCs air conditioners was replaced not
only to save the energy consumption, but also change the refrigerant not to affect the
environment such as R32 and R-410a.

Scope 2:

e Purchased Electricity

o

Energy conservation awareness meeting : Staffs in each division in Maejo University has
attended for energy conservation awareness meeting with the expert to remind energy
conservation awareness and set the energy conservation measures that is inspired from the
staffs in the division to abide by the measures.
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o Washing Air_conditioners: Washing the university’s air conditioners is an action which
Maejo university has proceeded annually. In the recent year, 365 air conditioners in the
university have been washed to maintain their conditions and save energy consumption.
Appendix 5 demonstrates the procurement receipt of washing air conditioners in details.

o Installing The Motion Sensor: Maejo University has continuously proceeded for installing the
motion sensors in all the toilet in Maejo University to control the appliances in the toilet
whether the persons are using the toilet or the persons are not.

Scope 3:
e Waste
o Making organic Fertilizer from organic wastes, is what a project that Maejo University
has been proceeding in the recent year reducing the incineration of organic waste. The

waste is composed into natural fertilizer by natural composition applied to the vegetable
garden and crop field in the university.
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Purchased Waste

o Adding the water valve sensors in the sanitary ware, is an action of Maejo University
proceeding to save the water usage in the toilet. The water valve sensors have been
replaced the conventional valves in order to control each water usage such as washing
hands and washing the urinal after urinating.

@0 REDMINGTEDS @O REDMINOTE
CO 48MP QUAD CAMERA ©O 48MP QUAD
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Appendix 5
Procurement receipt of washing air
conditioners in details (Translated)
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KriangKrai Air and Electric Part. 25 May 2020

111 Moo.2 T. Khuang Pao A. Jom Thong

Chiang Mai Province. Postal Code 50160 Tel. 081-9514714 Taxpayer Identification No. 3 5002 00646 84 2

RE: Committees of washing air conditioners’ project, Maejo University

As KriangKrai Air and Electric Part. has been approved from Maejo University to wash the air conditioners in
the university. KriangKrai Air and Electric Part. has finished washing 365 air conditioners in the university so
far, there are a half of all of 717 air conditioners which is in the contract.

Therefore, | am writing to make a service disbursement for washing air conditioners in amount of 365
air conditioners.

Please be informed accordingly and kindly consider the request

Yours Sincerely,

(Mr. Kriangkrai Promthep) Manager
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The Report of Washing air Conditioners in 2020

1. All Dormitories at Maejo University

- Amount of washed air conditioners: 35
2. Central Library at Maejo University

- Amount of washed air conditioners: 133
3. 60th year Maejo University building

- Amount of washed air conditioners: 74
4, 70th year Maejo University building

= Amount of washed air conditioners: 109
5. Zone 3 of President’s Office

= Amount of washed air conditioners: 16

Overall Amount : 365
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[2.11] Total carbon footprint (CO2 emission in the last 12 months, in metric

tons) Data : - Electricity usage per year=9,842,494.17 kWh/year

- Number of cars entering university =3,623

- Number of shuttle bus in the university =0

- Number of motorcycles entering university =6,375

- Number of trips for shuttle bus service each day =0

- Approximate travel distance of vehicle each day inside campus (car) = 0.85 km/day

- Approximate travel distance of vehicle each day inside campus (shuttle bus) = 0 km/day

- Approximate travel distance of vehicle each day inside campus (motorcycle) = 1.03 km/day

. Electricity Usage Per Year
CO2 emission from electricity
=(9,842,494.17 / 1000) x 0.84
=8,267.70 metric ton

° Transportation per year (Car)

CO2 emission from car

= (Number of cars entering your University * 2 * approximate travel distance of a vehicle each day inside
campus only (in kilometers) * 240/100) * 0.02

= (3,623 x 2 x 0.85 x 240/100) x 0.02

=333.01 metric ton

. Transportation per year (shuttle bus)

CO2 emission from shuttle bus.

= (Number of shuttle bus in your University * 2 * approximate travel distance of a vehicle each day inside
campus only (in kilometers) * 240/100) * 0.01

=(0x 2 x 0 x 240/100) x 0.01

=0 metric ton

° Transportation per year (Motorcycle)

CO2 emission from motorcycle

= (Number of motorcycles entering your University * 2 * approximate travel distance of a vehicle each day
inside campus only (in kilometers) * 240/100) * 0.01

=(6,375x2 x 1.03 x 240/100) x 0.01

=315.18 metric ton
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Total Emission per year = 8,267.70 + 333.01 + 0 + 315.18 = 8,915.88 metric ton

[2.12] The total carbon footprint divided by total campus population (metric ton per person)

Carbon Footprint Per Year
Total emissions divided total people

Data : - Population in MJU = 14,767 persons
- Total Emission per year = 8,915.88 metric ton

Total Carbon footprint per population = 0.60 metric ton / person
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[3] Waste (WS)
[3.1] Recycling Program For University Waste (WS.1)

Maejo waste management teams initiated by the vice dean of the Physical and Environment System
who foresee the emerging solid waste problems as an important environmental issue that requires
collaboration from everyone and every organization. In recent year, Maejo university contributes to the
environmental campaigns related in recycling and reducing single used plastics such as plastic bag, plastic
cutleries, plastic cups etc. Also foam packagings are banned to be used and sale inside the campus. Moreover,
many activities, campaigns and projects have been launched such as DIY workshops project for recycle used
and old materials, the project and activities of collecting recycle milk cartons, stockings and aluminium cans for
donations, Grand opening on MJU recycle hub, Special talks on how to do waste separation, and recycle and
the distributions of extra recycle bins to each organizations. We also did the project of surveying and collecting
the information of waste separation and recycle in the campus to get the information of the current situation
of waste recycling for further management.

The aims of all projects and activities are as follows:

1. To effectively manage the solid waste, reduce single used plastics and create value -added from
waste.

2. To promote the responsible conscious and care for the society and environment as well as the habit in
separating waste for students and staff.

3. To create participatory scheme for the students and staff to take part in the environmental protection

on campus through waste reduction, waste recycle and no foam and single used plastic society.

Example of DIY act|V|t|es Recycle workshop on making Tables and chairs products from old books
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Example of DIY activities: workshop on making
coasters from used newspapers.

Example of DIY activities: workshop on making
key rings from used vinyl sheets.
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Campaign and activities of recycle milk cartons, Recycle hub grand opening day
stockings and aluminium cans for donations
nasmMuMHuaTRIIAEaN donauduuy (Sevunun dsnueh il duuvilands) Divamburumuolunninoduwild uavia i Tunysd doanu
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Recycle bins have been distributed to each organizations to promote the recycling program
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Special talks and trainings in the topics related to waste management, waste separation and how to recycle

have been organized.
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[3.2] Program to Reduce The Use of Paper and Plastic in Campus (WS.2)

Maejo university has launched, promoted and proceeded policies and activities for paper and
plastic usage reductions in order to decrease paper and plastic consumptions in the campus. Here
are the details;

1.

Maejo has organized the Grand opening of MJU Zero Waste Project. The mobile zero waste
application has been developed and the QR code has provided for every shop at MJU canteen. Once
plastics have been refused by students and staff who have registered this application, they can collect
some points for the discount of buying food and drinks.

Link :

https://greenrewards.mju.ac.th/MJUGreenRewardsService/help?fbclid=IwARObSLR9nawo2M CZz8F5
bfNLNtK zRh CPgy10Chu2uhwdZeAxOQuH4WyDA

Green university waste management team has organized grand opening ceremony of using the
application called ECOLIFE for reducing single used plastics at Maejo campus. This application has
been promoted and applied on every coffee shops and food stores in the campus. During the COVID
19 situation, we have got the VDO called from K. Siripan Wattanajinda, the CEO of Ecolife. She sent
the message to greet MJU students and staff and to introduce the ECOLIFE application for reducing
single used plastics in everyday life.

In order to reduce the plastic waste, Maejo university has launched “Say no to plastic bag project”.

Tote bags, cloth bags and reused containers have been promoted for staff, students and customers to
be used when go shopping at MJU organic market.

The campaign and activities of plastic waste reduction have been promoted and conducted such as
bringing your own mug and containers and getting the discount promotions from food and drinks
shop. The production of MJU glasses are for students and staff.

Maejo university has assigned and conducted the policy and programmes for paper reduction such as
using electronics documents, using electronic meeting for all faculties and organizations, using
centered printer to reduce the amount of paper used, Printing 2 sides papers and Using reused
papers. Moreover, the amount of paper reduction as well as the reduction of paper costs t from each
have been reported.
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The MJU president was the president of MJU zero
waste grand opening ceremony and gave QR code for

every shop at MJU canteen
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Process of using MJU Zero Waste application Example of the display screen of MJU zero waste
application

MJU Zero Waste Project for plastic reduction
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VDO called from K. Siripan Wattanajinda, CEO of
Ecolife applicatiom, greeting MJU students and staff
and introducing ECOLIFE application.
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Students and staffs applied for ECOLIFE
application

, 7 l,—'i

All coffee shops and food stores in the campus

joined ECOLIFE application.

MJU ECOLIFE application for reducing single used plastics.
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Say no to plastic bag project and activies for the MJU organic market
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Examples of “ Bring your own mug project”. Students and stuff can get the discounts from food and drink
shops after bringing their own containers.

MIJU glasses are provided for students and staff.
The campaign and activities of plastic waste reduction
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Policy , Programme and activities of pape r reduction at Maejo campus \

[3.3] Organic Waste Treatment (WS.3)

1. Maejo has launched the project called “IAM ONG” for converting yard waste into composting. This
project has started from June 2020. Nearly 3 tons of yard waste from landscape management (trimming
and cutting) in Maejo campus were collected and transported to the composting area. Yard waste were
than biodegraded using the aerated static plie composting process that has been initiated and
developed by Associated professor Teerapong Sawangpunyangul and teams. 10 tons of composts were
produced and then used for landscape managements in the campus area

https://www.facebook.com/CompostClassroom/?fref=photo). Moreover, some yard waste from the
faculty were also collected and composted using the same method nearby the faculty.

2. For the food waste generated from the campus, Almost 100% of food waste were separated and
collected from each canteen and food shop for treatment. Food waste from the collection points were
then transferred to vermicomposting area for fertilizer production. This process has been pioneered by
Prof.Dr. Arnat Tancho. https://www.facebook.com/maejonaturalfarming/)

wvaiBrywukbavuMeiuumsnenadsudls hssulasoms
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Composting of yard waste using aerated static

IAM ONG project for converting yard waste into composting net

composting products

Composting products
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Composting of yard waste using Aerated Static
Pile Composting System

—
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Food waste collection and management using
vermicomposting
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Organic fertilizers and products obtained from
vermicomposting of food waste
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Flow diagrams of food waste management

Food waste was separated and Stored at the collection point Transport to the treatment area

collected

Vermicompost
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| Fertilizers | | vermicomposting

Food waste is separeted from general waste for collection and management. All culteries, plates and bowls
are seperated for cleaning.
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[3.4] Inorganic Waste Treatment (WS.4)
MJU inorganic waste management

Waste management team who are under green university committee have set the strategy for inorganic
waste handling in Maejo university. The majority of inorganic waste generated from the campus was papers
followed by other recycling waste that have been collected from the recycle bins. The treatment process for
inorganic waste handling was 3Rs and big cleaning projects. For paper reduction method, electronic documents
and electronic meetings have been introduced and was required and compulsory for every organization in the
university. The reduction cost of paper procurement in the campus from each faculty have been reported each
year (you can see more details from the university webpage). Moreover, each organization has a policy of using
reused paper or two sides printing. After that, all the used papers were collected for recycling by selling to the
local recycling company. In addition, the old books from the library has been sorted each year and donated to
local schools, while the rest were shredded and sold for recycling by local recycling company. In 2020, 3845 kg
of old and unused books were collected and successfully shredded for paper recycling process. The money
obtained will be further used for waste management in the organization.

For other inorganic wastes, after these waste was collected from the separated bins, these waste
were sold for recycling to local recycling company who coming to collect and transport these waste to treat.
Also, Sell and Buy project has been set for being the centre of inorganic waste recycling in the campus. The
schedule has been set each months and promoted to all students and staff to join.
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Percentage of 4 types of paper that sold for recycling in 2020
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Percentage of 3 types of plastics and glasses that sold for recycling in 2020
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Buy and Sell inorganic waste project ‘

[3.5] Toxic Waste Handled (WS.5)
Hazardous waste disposal and management at Maejo university.

Maejo university has generated a board range of hazardous waste such as chemical contaminated
waste, broken glass /sharps items, chemical containers, Spray bottles, electronics devices, batteries and
fluorescence light bulbs. In order to efficiently manage and dispose these items and to promote environmental-
friendly waste management, there are policies and several procedures have been conducted. The budgets for
handling these waste was set and trained staff were assigned for waste collection and control. There are 10
hazardous collect points located in the Maejo campus where students and staff can get rid of all hazardous
waste such as light bulb, broken glasses, spray bottle/can, batteries and other households hazardous waste.
Every year, these waste are collected and transported for disposal by the certified contracted company. In 2020,
23,435 pieces of 36 W fluorescence light bulbs and 3,063 pieces of 18 W fluorescence light bulbs (100 %) were
collected and transported to handling by W.A. logistics Co.,Ltd. (the certified company).

For chemicals contaminated waste, used chemicals and chemical containers from laboratories and
research sections, trained lab-technicians who got the certificate of waste management will be the one who
are responsible for handling and setting the procedure of collection and storage of these waste before disposal.
At the beginning, all waste will be checked and weighted, labeled and recorded. Some types of waste are
pretreated before storage. All the waste is placed and stored in the safe and isolated area before transferring
to dispose by the certified contracted company each year. In the year 2017-2020, the amount of hazardous
waste collected and sent for disposal by the recycle engineering company, the certified company, were 1775
kg, 1274 kg, 1826 kg and 2000 kg, respectively. All the items were listed and recorded before transporting to
treat with specific hazardous waste disposal techniques.

In this year, moreover, Maejo has signed the collaboration with AIS and ECOLIFE for installation of E-
waste bins in the campus. This aimed to collect all the used and broken electronics devices including mobile
phones and accessories and also IT items for disposal and management.

1826 " 1775

= 2560 = 2561 2562

Hazardous waste from laboratories generated between 2017-2019
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RECYCLE ENGINEERING CO. LTD.

Ref. No, MKI-19/223

Date  October 37,2019
Subject  Disposal Service Report of Laboratory Waste
To Maejo University

According 10 Recycke E g Co., Lid. provided the ion and di

posal service of Laboratory

Waste for Magjo University on September | 1%, 2019 refer to manifest No. 19/3206, This is the report of disposal process
as shown below in the table, Flow chart of Chemical Process Diagram and figures,

Table : Summary weight of waste,

Quantities
(Kg)

Type of Waste Waste Management

Check the physical and chemical characteristics, then pre-treatment and then,

separale recycle waste and non-recycled waste, Finally, recycle waste will be
Mixed Solvent 6330
recycled by distillation method and non-recycled waste disposed by cement

kiln / incmerator,
Check the physical and chemical characteristics, then neutrahization and

Acid-Base 103.0
lisposed by ¢ kiln / incinerator,

Check the physical and chemical charactenistics, then de-toxic and disposed
High-Toxic 8130
by cement kiln / incmerator.

Check the physical and chemical charactenstics, then separated by heavy
Heavy Metal metal precipitation method. Finally, disposed by ¢ tkiln / i for 810

liquid waste and secure landfill for solid waste (metal).

Check the physical and chemical characteristics, then pre and
Solid Chemicals 480
disposed by ¢ kiln /
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Quantities
Type of Waste Waste Management
(Kg)
Check the physical and chemical characteristics, and then classified waste for
Unknown 453.5
recycle or pre-treatment before disposed by cement kiln / incinerator,
Afler removing waste from containers and clean, then separate plastic and
Contaminated
glass containers. Fmally, plastic contamners (o disposed by incinerator and K26.6
Container
glass containers will be hit and send (o the end-of-pipe for recycle.
Total 29581

Mr,Suwatchar Nuttarnk
(Sale support.)
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Chemical Process Diagram

Check quantity

I

Check the physical and chemical characteristics

Pretreatment Process

I I

[Reuul Recycle I [ Pre-Treatment I Disposal End of Pipe I

|
[ [ |

Landfill | Cement Kiln l I Incinerator I
Flowchart of Disposal Process
1. Mixed Solvent Disposal Process (Hydrocarbon, Halogen, Inorganic)

[ Mixed Solvent
¥
[ouddumm
v
[ mmﬂ-:um

al =i

Recycling is the best way [0 manage waste materia

o @ 3121 wy 10 oot 107 s Tsada 2.0800 vaywsdnnts 10220 Tveew 257wy 7 0.9y Tund syl o0 tund 4.0 20240
AW 0-2749-8522-3 Twawn @ 02499650, 0-2749-8973 Tt | 0382099135 T © 0-3820-9969

mal | mk@recycloengneenng.com WAW. FOVRNaINeenng. com

hazardous.pdf A
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2. Acid - Base Disposal Process

l Acid - Base
¥
|nmmm
¥
[ Neutralization
¥

Cement Kiln

3. High Toxic Disposal Process

[ High Toxic

Pretreatment Process
(De-Toxic)

Cement Kiln

4. Heavy Metal Insposal Process

l Heavy Metal
¥
[Cloddu“hm Properties
¥

e

R @y Feil way Lo muTTOPTSWOTTC M Aater|a
Wi ;3021 w10 commum 107 mavisaoda a.aliag s aywainn 10270 Toeew  © 57 v 7 oaey Tond e el s etund ssay 20040
vl 0-2749-8522-1 Twamng - 0-2749-9650, 0-2740-8973 Tt | 0-3820-9913-5 Twnav : 0-3820-9965

mall : mk@ircyclsengineering.com W, FRCHCHMEN NS rING. COM
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5. Sobd Disposal Process

6. Flow chart of Unknown Disposal Process
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Flow diagram of hazardous waste management
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Hazardous waste bin

Communication campaign for separation of hazardous waste from general waste and collection
points
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Hazardous waste (light bulbs/fluorescence light buls) collection and transportation for disposal

REDMI NOTE 98§~ ‘ % @O REDMINOTE 95
CO Al QUAD CAMERA” QO Al QUAD CAMERA
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RECYCLE ENGINEERING CO. LTD.

Ref. No. MKI-19/223

Date  October 3", 2019

J
.

‘@

Subject Disposal Service Report of Laboratory Waste

To  Maejo University

According to Recycle Engineering Co., Lid. provided the transportation and disposal service of Laboratory
Waste for Macjo University on Sepiember 11, 2019 refer 1o manifest No. 19/3206, This is the report of disposal process
s shown below in the table, Flow chart of Chemical Process Diagram and figures.

Table : Summary weight of waste,

Quantities
(Kg)

Type of Waste ‘Waste Management

Check the physical and chemical characteristics, then pre-treatment and then,
separate recycle waste and non-recycled waste. Finally, recycle waste will be
Mixed Solvent 633.0
recycled by distillation method and non-recycled waste disposed by cement

kiln / ncinerator.

Check the physical and chemical then and
Acid-Base 1030
disposed by cement kiln / incincrator.

Check the physical and chemical characteristics, then de-toxic and disposed
High-Toxie $130
by cement kiln / incinerator.

Cheek the physical and chemical characteristics, then separated by heavy
Heavy Metal | metal precipitation method. Finally, disposed by cement kiln / incinerator for 10
liquid waste and secure landfill for solid waste (metal).

Cheek the physical and chemical characteristics, then pre-treatment and
Solid Chemicals 80
disposed by cement kiln / incinerator,

Handling of chemical contaminated waste and chemical containers from laboratories

“fusnnau.fainsatiie”

-Waste

GREEN NETWORK

Maejo join the project with AIS for E- waste bin collections and disposal
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[3.6] Sewerage Disposal (WS.6)
Sewage disposal system and wastewater recycling program

100 % of Greywater and wastewater from all buildings in Maejo University campus are collected using
the separated sewer system and transported through the piping system to treat at the MJU wastewater
treatment plant Rain water is thus collected from the roofs of the buildings and runoff which is then
discharged into local ponds and canals around university. The flow diagram of wastewater treatment plant
and piping system is shown in the picture
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For the wastewater treatment system, Sequencing Batch Reactors (SBR) have been used to treat
approximately 1500 m3 / d. All routine treatment parameters were analyzed by technician where confirmed
results have been checked by the certified laboratory. High performance of WWTP are achieved with the
treatment efficiency of more than 90%, which is safe to release to the environment. The results of
wastewater analysis are reported as followed.
https://drive.google.com/file/d/0BxYJbR9BorLLRGVNZzdJX1FKZjRaUGVXZVRHQVZLTGNoMEkw/view?fbclid=I
WAR3TXR1Ss9kvrdPJ60uLBADAQIW4jCmNKIrn1gUQ7IUSRFQNYIvDIzxpagw

The effluent from the treatment plant is further reused for landscape irrigation and agricultural
purposes. Approximately 1000 m3 / d. of effluent was produced and more than 60% was collected in the pond
nearby. This storage water has been used for landscape irrigation and horticulture crop during dry season in
the campus. The remained 500 m? of water has been used for grassy area through the PVC piping system.
Sludge from the treatment plant was stabilized and dried before using as soil amendment for agricultural
purpose.

Moreover, the pilot model of ecological sanitation or ecosan has been applied and installed at 7 main
buildings ( main canteen, Sport complex, 70 year study center, 80 year study center, agricultural faculty,
swimming pool and Chootiwat building) with the total amount of 303 toilets. This project aimed to safely
reuse excreta for landscape management inside the campus.

In year 2020, a new project of design and construction of new treatment plant for upcycle the effluent
from the current wastewater treatment plant was approved and launched with the budget of 18 million bath.
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It is now on the process of construction which will take 1 year to be finished. This project aimed to upcycle the
effluent for water conservation and agriculture production process.
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TEST REPORT
Date of Issue July 10, 2019
ReportNo.  TRCM62/20764 I vionlfidEnsdmnziion emaion 2-130
Page (s) 01/02
Customer Name & Address  MAEIO UNIVERSITY
63 M.4, T. Nongham, A. Sansai, Chiangmai 50290
Sample Description Influent
(provided by customer)
Sample Code CM62/06621-001
Sample Condition Sample type: Waste Water
Packaging : glass bottle and plastic gallon, tightly sealed,
Quantity : | bottle and | gallon, Weight/Volume : 1 L/bottle and 5 L/gallon
Receipt condition : chilled, normal condition.
Date of sample receive June 28, 2019
Date of analysis June 28, 2019 - July 09, 2019
RESULT (S)
Test Item Result Unit LOD Reference Method
Oll and Groasa 6530 mgil - |APHA - AWWA (2017}
Total Kjtdahi Ntrogen 5104 mgiL - APHA - AWWA (2077)
BOD 12792 mgiL = APHA - AWWA (2017}
pH 750 - - |APHA - AWWA (2017)
Seltleabie Solds * 130 muL - APHA < AWWA (2017)
Sufide 530 mgiL - APHA < AWWA (2017)
Analysis result (s) refer to submitted sample only. (O]
The report shall not be reproduced without the written official approval, except in full,
FIGP240101 - ROMZENNG ] 1917200 X
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TEST REPORT
Date of Issue July 10,2019
Report No.  TRCM62/20764
Page (s) 02/02
RESULT (S)
Test Item Result Unit LOD Reference Method
Suspended Solids (SS) 609.00 mgiL, < |APHA - AWWA (2017)
Totsl Dissolved Solkds 23400 mo'l . APHA - AWWA (2017) 2640C
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(Ms. Nﬁtsmec Meesorn)
(2-139-9-4314)

gory (Thailand) Co., Ltd. (Chiangmai Branch)

(Mr. Somsak Tharatha)
(1-139-0-2852)
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Dried digested sludge was collected for using as fertilizers for soil amendment and landscape management
in the campus
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Pilot model of ecological sanitation project for reuse greywater for irrigation and landscape
management.
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Installation of ecological sanitation in 80 year
building the campus

SR

Reuse of treated wastewater for landscape management
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New project of upcycle treated wastewater for water conservation to be used in the campus .
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[4] Water (WR)
[4.1] Water Conservation Program Implementation

Maejo University has a 75,000-cubic meter raw water pond that supplies water for water supply
Plant 1; a 20,000-cubic meter pond that provides water for water supply 2; a 32,200-cubic meter pond
that supplies water for water supply Plant3; a 60,000-cubic meter pond that is used for agricultural
purposes; as well as the Mae Faek-Mae Ngat Somboonshon Operation and Maintenance Project and
natural canals running through the university. Currently, there are sufficient surface water sources for
both the water supply system and agriculture.

Water Source of Maejo University Map
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Water source in Maejo University map
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Weir in the natural canal

Water source of Maejo university

No. Position Vc()::: €
1 Lanna agriculture learning center 4,335
2 New theory agriculture learning center 4,470
3 Engineering Laboratory Building Classroom 1,196
4 Thummasakmontri Building 1 2,900
5 PTT Oil Station 1 2,912
6 PTT Oil Station 2 1,372
7 Thummasakmontri Building 2 740
8 Water supply pond 7,560
9 Agricultural area 1,196
10 water supply plant 1,475
11 Fishery Thchnology Laboratory Building 4,302
12 Smithanon Building 73
13 Mekong giant catfish learning center 1 39,495
14 Mekong giant catfish learning center 2 22,824
15 Mekong giant catfish learning center 3 5,902
16 Mekong giant catfish learning center 4 1,528
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No. Position Volume
(m?)
17 Rest home 1,431
18 70th year maejo building 1 2,457
19 70th year maejo building 2 1,579
20 Production of Ornamental Plants Technology 832
21 Dean office 1 420
22 Dean office 2 800
23 Maejo shirne 240
24 Kaset sanahn pool 1 2,850
25 Kaset sanahn pool 2 2,850
26 Female dormitory 8 9,720
27 Female dormitory 8 17,124
28 Faculty of Animal Science and Technology 1 1,050
29 Faculty of Animal Science and Technology 2 900
30 Faculty of Animal Science and Technology 3 1,350
31 School of Renewable Energy 1 147
32 School of Renewable Energy 2 4,870
33 Cow farm 36,300
Total 187,200
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[4.2] Water Recycling Program Implementation

Maejo University has a pipe system that sends wastewater from all buildings to treatment plants and
subsequently sends the treated water 12 distribution points as the illustrated by the R1-R12 dots on the map.
Three of the distribution points further move the water to ponds for agricultural reserve, seven points of supply
water for usage in glass field agriculture, the university forest garden and one additional point flows to the
natural canal.

In this tear, all of the treated water is used so it is not released to the natural water source. According to the
data on tap water supply and treated water in Maejo University in this year, tap water supply is used for
1,083,003 cubic meter while treated water is used for 406,178 cubic meter or 37.5 percent of the tap water
supply.

The data of tap water supply and treated water in Maejo University.

Month - Year Tap water supply (m3) Treated water (m3)
Oct-19 98,714 41,798
Nov-19 81,580 35,433
Dec-19 102,531 38,609
Jan-20 95,656 36,455
Feb-20 98,931 35,309
Mar-20 107,118 34,698
Apr-20 96,572 27,709
May-20 81,747 27,742
Jun-20 56,222 22,222
Jul-20 69,151 31,741
Aug-20 96,351 37,827
Sep-20 98,430 36,635

Total 1,083,003 406,178

Maejo university wastewater treatment plant
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Maejo university water supply plant
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The map showed the point of treated wastewater release (R1 — R12)
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Treated wastewater released to the
glass field

Treated wastewater released to pond

Amount of tap water supply and treated water of Maejo university

Month - Year Tap water supply (m3) Treated water (m3)
Oct-19 98,714 41,798
Nov-19 81,580 35,433
Dec-19 102,531 38,609
Jan-20 95,656 36,455
Feb-20 98,931 35,309
Mar-20 107,118 34,698
Apr-20 96,572 27,709
May-20 81,747 27,742
Jun-20 56,222 22,222
Jul-20 69,151 31,741
Aug-20 96,351 37,827
Sep-20 98,430 36,635

Total 1,083,003 406,178
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The quality of tap water supply of maejo university

Parameter
Appearance Total disolve Free
Month - pH color Turbidity solid chlorine
Year 6.5
8.5 15 Pt-Co Unit 5NTU 600 mg/I >0.2 mg/l
Oct-19 6.9 6 3 112 0.5
Nov-19 7 6 3 127 0.6
Dec-19 6.9 7 2 126 0.4
Jan-20 7.1 5 2 103 0.7
Feb-20 7.3 6 2 114 0.5
Mar-20 7.4 5 1 128 0.6
Apr-20 7.2 4 2 176 0.3
May-20 7.3 5 2 193 0.5
Jun-20 6.9 6 1 175 0.8
Jul-20 6.9 6 2 102 0.4
Aug-20 7.2 5 2 121 0.5
Sep-20 7.2 5 2 114 0.3
***Pprovincial Waterworks Autority Standard
The quality of treated water of maejo university
Influent Hfluert Sacad
6l [ a3 6l (% a3
BD(pm 7200 7800 &0 11.00 1100 1300 .0
D (@M A5 APHB 1B2B  AB77 D3 063 120
S () 1057 1824 B M8t B UB” D
105 (pom) 2215 2320 2[00 K423 XIB A0/ 50
TepCQ 2/ 2113 2.9 2/ 2 2/ 40
pH 790 145 751 745 T4 1736 9
a, @) 021 021 02 03
Hfideny @) &0 HB6 A3
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Press pop-up handle basin faucet and sensor
handle basin faucet
11

Press pop-up urinal and sensor urinal

Flush valve toilet and double flush tank toilet

Adjusting the valve to reduce the amount of
water for flush valve urinal and
flush valve toilet

Handle Basin Faucet

Handle Basin Faucet Saving Water
Handle Basin Faucet Non-saving Water

Urinal
Urinal Saving Water
Urinal Non-saving Water
Toilet
Toilet Saving Water
Toilet Non-saving Water
Conclusion

Saving water sanitary ware
Non-saving water sanitary ware
Total

395 pieces (17 %)
1895 pieces )83 %)

1010 pieces ( 90 %)
116 pieces )10 %)

499 pieces ( 22%)
1801 pieces ( 78 %)

1904 pieces
3812 pieces
5716 pieces

In total, there are 5,716 sanitary ware products, including 1,904 water-saving ones—constituting

33.3% of the products.
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The quantity of Handle Basin Faucet

Quantity
saving type non-saving type
NO.
Building Press single
sensor pop- cross level
up
Faculty of Business Administration
1 25th year of Faculty of Business 50
Administration Building
2 Phitthayalongkorn Building 30
Total 80 0 0 0
Faculty of Economics
3 Yangyong Sitthichai Building 45
Total 45 0 0 0
Faculty of Liberal Arts
4 Prasert Na Nakorn Building 36
Total 0 0 36 0
Faculty of Information and Communication Maejo University
5 75th year Maejo Building 24
Total 24 0 0 0
School of Tourism Development
6 Phra Chuwng Krasetsilp Building 17
7 Suwanwajokkasikit Building 12
Total 17 0 12 0
Faculty of Architecture and Environmental Design
8 Architecture and Environmental Design 12
Building
9 Architecture and Environmental Design 65
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Building (New)

Total 77 0
School of Administrative Studies
10 Thep Pongphanit Building 41
Total 0 41
Faculty of Agricultural Production
11 Academic of Soil Science and Training Center of 20
Advanced Soil and Fertilizer Building

12 Kumjorn Boonpang Building 6
13 200 yaer Rattanakosin Building 10
14 Permpool Building 64
15 Vegetable Laboratory Building 4

Total 10 64 30 0
Faculty of Fisheries Technology and Aquatic Resources
16 Fishery Thchnology Laboratory Building 36

Total 0 0 36 0
Faculty of Science
17 Saowarat Nityawattana Building 12
18 60th year Maejo Building 54
19 Chulabhorn Building 80

Total 0 0 146 0
Faculty of Engineering and Agro-Industry
20 Smithanon Building 150
21 Pilot factory building 4
22 Rubber and Polymer Technology Building 6
23 Agricultural Produce Packaging Building 6
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Service Building and Showroom 2
25 Engineering Laboratory Building 10
26 Engineering Laboratory Building Classroom 64

Total 0 242

Administrative building
27 Dean office 2 30 4
28 Dean office 3 12
29 Chutiwat Auditorium 1
30 Phaephuch Building 8
31 Thep Sat Sathit Building 8 14
32 Terdkrasikorn Canteen 16
33 Princess Maha Chakri Sirindhorn Building 32 16
34 Princess Mother Memorial Building 50
35 Ruentham Building 7
36 Cowboy market building 12
37 70th year maejo building 11 43
38 Maejo University Gymnasium Zone A 19
39 Maejo University Gymnasium Zone B 18
40 Um Nuay Yotsuk Building 79
41 Wutthakard Building 4
42 Male dormitory 2 81
43 Male dormitory 4 20
44 Male dormitory 6 20
45 Female dormitory 7 20
46 Female dormitory 8 106
47 Female dormitory 9 130
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Female dormitory 10 122
49 Female dormitory 11 170
50 80th year maejo building 60
51 Ubolratana Rajakanya swimmimg pool 25
52 Wiphat Boonsri Wangsai Building 26
53 Maejo University Saving Cooperative limited 6
Building
54 Inthanin Stadium's Stand 20
55 Maejo Alumni Building 5
Total 155 0 1040 0
International Education and Training Center
56 Thummasakmontri Building 16
57 Thummasakmontri Domitory Building 20
58 International Education and Training Center 50
59 The Office of Agricultural Research and 2
Extension Maejo University Canteen
Total 0 0 88 0
Faculty of Animal Science and Technology
60 Faculty of Animal Science and Technology 80
Building
61 International Auditorium 17
Total 0 0 97 0
School of Renewable Energy
62 Renewable Energy Calssroom Building 50
Total 0 0 50 0
All together 331 64 1854 41
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All together 2290 pieces
Handle Basin Faucet Saving Water 395 pieces ( 17 %)
Handle Basin Faucet Non-saving Water 1895 pieces )83 %)
The quantity of Urinal
Quantity
saving type non-saving type
NO
- pres
Building senso s cros single
r pop- 3 level
up

Faculty of Business Administration

25th year of Faculty of Business Administration

! Building 15
2 Phitthayalongkorn Building 12
Total 27 0 0 0

Faculty of Economics

3

Yangyong Sitthichai Building 29

Total 29 0 0 0

Faculty of Liberal Arts

4

Prasert Na Nakorn Building 12
Total 0 0 12 0
Faculty of Information and Communication Maejo University
> 75th year Maejo Building 18
Total 18 0 0 0
School of Tourism Development
6 Phra Chuwng Krasetsilp Building 7
7 Suwanwajokkasikit Building 8
Total 7 8 0 0

Faculty of Architecture and Environmental Design

8

Architecture and Environmental Design Building 12
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Architecture and Environmental Design Building
(New) 25
Total 0 37 0 0
School of Administrative Studies
10 Thep Pongphanit Building 6
Total 0 0 0 6
Faculty of Agricultural Production
11 Academic of Soil Science and Training Center of 12
Advanced Soil and Fertilizer Building
12 Kumjorn Boonpang Building 5
13 200 yaer Rattanakosin Building 6
14 Permpool Building 28
15 Vegetable Laboratory Building 2
Total 6 30 12 5
Faculty of Fisheries Technology and Aquatic Resources
16 Fishery Thchnology Laboratory Building 19
Total 0 19 0 0
Faculty of Science
17 Saowarat Nityawattana Building 12
18 60th year Maejo Building 18
19 Chulabhorn Building 85
Total 0 103 12 0
Faculty of Engineering and Agro-Industry
20 Smithanon Building 80
21 Pilot factory building 2
22 Rubber and Polymer Technology Building 4
23 Agricultural Produce Packaging Building 5
24 Service Building and Showroom
25 Engineering Laboratory Building 4
26 Engineering Laboratory Building Classroom 72
Total 0 163 4 0

Administrative building
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27 Dean office 2 28

28 Dean office 3 4
29 Chutiwat Auditorium 1

30 Phaephuch Building 4

31 Thep Sat Sathit Building 4 8

32 Terdkrasikorn Canteen 8
33 Princess Maha Chakri Sirindhorn Building 11 13

34 Princess Mother Memorial Building 35

35 Ruentham Building 4

36 Cowboy market building 12
37 70th year maejo building 128

38 Maejo University Gymnasium Zone A 15

39 Maejo University Gymnasium Zone B 9
40 Um Nuay Yotsuk Building 46

41 Wutthakard Building 2

42

Male dormitory 2

43 Male dormitory 4
44 Male dormitory 6
45 Female dormitory 7
46 Female dormitory 8 42
47 Female dormitory 9
48 Female dormitory 10 1
49 Female dormitory 11 1
50 80th year maejo building 40
51 Ubolratana Rajakanya swimmimg pool 12
52 Wiphat Boonsri Wangsai Building 18
53 Maejo University Saving Cooperative limited Building 6
>4 Inthanin Stadium's Stand 6
55 Maejo Alumni Building 5
Total 216 208 30 9

International Education and Training Center
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Thummasakmontri Building 12
57 Thummasakmontri Domitory Building 6
58 International Education and Training Center 52
59 The Office of Agricultural Research and Extension
Maejo University Canteen
Total 0 70 0 0
Faculty of Animal Science and Technology
60 Faculty of Animal Science and Technology Building 40 25
61 International Auditorium 4 1
Total 0 44 26 0
School of Renewable Energy
62 Renewable Energy Calssroom Building 25
Total 0 25 0 0
All together 303 707 96 20
All together 1126 pieces
Urinal Saving Water 1010 pieces ( 90 %)
Urinal Non-saving Water 116 pieces )10 %)
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The quantity of Toilet
Quantity
NO saving type non-saving type
Building double flush flush single flush pail
tank valve tank flush
Faculty of Business Administration
25th year of Faculty of
1 Business Administration
Building 30
2 Phitthayalongkorn Building 30
Total 0 0 30 0
Faculty of Economics
3 Yangyong Sitthichai Building 34
Total 0 0 34 0
Faculty of Liberal Arts
4 Prasert Na Nakorn Building 36
Total 0 0 36 0
Faculty of Information and Communication Maejo University
5 75th year Maejo Building 30
Total 0 0 30 0
School of Tourism Development
6 Phra Chuwng Krasetsilp
Building 19
7 Suwanwajokkasikit Building 16
Total 0 0 35 0
Faculty of Architecture and Environmental Design
Architecture and
8 Environmental Design
Building 18
Architecture and
9 Environmental Design
Building (New) 70
Total 0 0 88 0
School of Administrative Studies
10 Thep Pongphanit Building 56
Total 0 56 0 0
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Faculty of Agricultural Production

Academic of Soil Science and

11 Training Center of Advanced
Soil and Fertilizer 40
12 Kumjorn Boonpang Building 6
13 | 200 yaer Rattanakosin Building 8
14 Permpool Building 56
15 Vegetable Laboratory Building 7
Total 7 6 104 0
Faculty of Fisheries Technology and Aquatic Resources
16 Fishery Thchnology Laboratory
Building 44
Total 0 44 0 0
Faculty of Science
17 | saowarat Nityawattana Building 16
18 | 60th year Maejo Building 72
19 | chulabhorn Building 80
Total 0 72 96 0
Faculty of Engineering and Agro-Industry
20 | smithanon Building 110
21 | pilot factory building 4
2 Rubber and Polymer Technology
Building 14 6
Agricultural Produce Packaging
23 .
Building 8
24 | service Building and Showroom 2
25 Engineering Laboratory Building 6
Engineering Laboratory Building
26
Classroom 61
Total 0 14 197 0
Administrative building
27 | Dean office 2 5 22 8
28 | Dean office 3 18
29 | Chutiwat Auditorium 7 8
30 Phaephuch Building 9
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Thep Sat Sathit Building 34
32 | Terdkrasikorn Canteen 20
33 Princess Maha Chakri Sirindhorn
Building 42
34 Princess Mother Memorial
Building 50
35 | Ruentham Building 6
36 Cowboy market building 12
37 | 70th year maejo building 74
38 Maejo University Gymnasium
Zone A 18
39 Maejo University Gymnasium
Zone B 21
40 | ym Nuay Yotsuk Building 90
41 | wutthakard Building 10
42 | Male dormitory 2 24 42
43 | male dormitory 4 2 32
44 | Male dormitory 6 2 32
45 | Female dormitory 7 2 32
46 | Female dormitory 8 66
47 | Female dormitory 9 82
48 | Female dormitory 10 86
49 | Female dormitory 11 148
50 | goth year maejo building 80
51 Ubolratana Rajakanya swimmimg
pool 18
52 Wiphat Boonsri Wangsai Building 4 8
53 Maejo University Saving
Cooperative limited Building 6
54 | |nthanin Stadium's Stand 10
55 Maejo Alumni Building 6
Total 27 141 864 104
International Education and Training Center
56 | Thummasakmontri Building 24
57 Thummasakmontri Domitory
Building 28
58 | International Education and 64
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Training Center

The Office of Agricultural

59 Research and Extension
Maejo University Canteen 2
Total 0 0 118 0

Faculty of Animal Science and Technology

60 Faculty of Animal Science and
Technology Building 120
61 | |nternational Auditorium 12
Total 0 132 0 0

School of Renewable Energy

Renewable Energy Calssroom

62 Building 65
Total 0 0 65 0
All together 34 465 1697 104
All together 2300 pieces
Toilet Saving Water 499 pieces ( 22%)
Toilet Non-saving Water 1801 pieces ( 78 %)

[4.4] Treated water consumed

Maejo University has a 75,000-cubic meter raw water pond that supplies water for water supply Plant
1; a 20,000-cubic meter pond that provides water for water supply 2; a 32,200-cubic meter pond that
supplies water for water supply Plant3; a 60,000-cubic meter pond that is used for agricultural purposes.
All together, the total amount of surface water is 187,200 cubic meter. Meanwhile, Maejo University uses
tap water for 1,083,003 cubic meter in this year. Based on the data on tap water supply and treated water
in Maejo University as mentioned befor (4.2), treated water consumed from water system treatment
compared to all water source is 31.98 percent which derives from the computation formula showed
below

An amount of treated water consumed (406,178 m?%)
An Amount of tap water supply (1,083,003 m?) + surfacewater sources (187,200 m?)

The data of treated water in Maejo University.

Month - Year Tap water supply (m3) Treated water (m3)
Oct-19 98,714 41,798
Nov-19 81,580 35,433
Dec-19 102,531 38,609
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Month - Year Tap water supply (m3) Treated water (m3)
Jan-20 95,656 36,455
Feb-20 98,931 35,309
Mar-20 107,118 34,698
Apr-20 96,572 27,709
May-20 81,747 27,742
Jun-20 56,222 22,222
Jul-20 69,151 31,741
Aug-20 96,351 37,827
Sep-20 98,430 36,635

Total 1,083,003 406,178

Water Source of Maejo University Map
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Water resource of maejo university

No. Position Volume
(m?)
1 Lanna agriculture learning center 4,335
2 New theory agriculture learning center 4,470
3 Engineering Laboratory Building Classroom 1,196
4 Thummasakmontri Building 1 2,900
5 PTT Oil Station 1 2,912
6 PTT Qil Station 2 1,372
7 Thummasakmontri Building 2 740
8 Water supply pond 7,560
9 Agricultural area 1,196
10 water supply plant 1,475
11 Fishery Thchnology Laboratory Building 4,302
12 Smithanon Building 73
13 Mekong giant catfish learning center 1 39,495
14 Mekong giant catfish learning center 2 22,824
15 Mekong giant catfish learning center 3 5,902
16 Mekong giant catfish learning center 4 1,528
17 Rest home 1,431
18 70th year maejo building 1 2,457
19 70th year maejo building 2 1,578
20 Production of Ornamental Plants Technology 832
21 Dean office 1 420
22 Dean office 2 800
23 Maejo shirne 240
24 Kaset sanahn pool 1 2,850
25 Kaset sanahn pool 2 2,850
26 Female dormitory 8 9,720
27 Female dormitory 8 17,124
28 Faculty of Animal Science and Technology 1 1,050
No. Position V(()::;;‘ €
29 Faculty of Animal Science and Technology 2 900
30 Faculty of Animal Science and Technology 3 1,350
31 School of Renewable Energy 1 147
32 School of Renewable Energy 2 4,870
33 Cow farm 36,300
Total 187,199
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Amount of tap water supply and treated water of Maejo university

Month - Year Tap water supply (m3) Treated water (m?)
Oct-19 98,714 41,798
Nov-19 81,580 35,433
Dec-19 102,531 38,609
Jan-20 95,656 36,455
Feb-20 98,931 35,309
Mar-20 107,118 34,698
Apr-20 96,572 27,709
May-20 81,747 27,742
Jun-20 56,222 22,222
Jul-20 69,151 31,741
Aug-20 96,351 37,827
Sep-20 98,430 36,635

Total 1,083,003 406,178

The quality of tap water supply of maejo university

Parameter
Appearance Total disolve Free
Month - pH color Turbidity solid chlorine
Year 6.5
8.5 15 Pt-Co Unit 5NTU 600 mg/I > 0.2 mg/l
Oct-19 6.9 6 3 112 0.5
Nov-19 7 6 3 127 0.6
Dec-19 6.9 7 2 126 0.4
Jan-20 7.1 5 2 103 0.7
Feb-20 7.3 6 2 114 0.5
Mar-20 7.4 5 1 128 0.6
Apr-20 7.2 4 2 176 0.3
May-20 7.3 5 2 193 0.5
Jun-20 6.9 6 1 175 0.8
Jul-20 6.9 6 2 102 0.4
Aug-20 7.2 5 2 121 0.5
Sep-20 7.2 5 2 114 0.3

***provincial Waterworks Autority Standard
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The quality of treated water of maejo university
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[1] Setting and Infrastructure (SI)

[1.3] Number of Campus sites

Maejo University is an academic institution in Chiangmai with an area of 2,268 hectares and divided into 3
campuses:

1. Main campus (128 has/800 rai) and Wat Wiwek sub-campus (73 has) Ban Pong Royal Project (770 has)
Maejo Farm (427 has)

2. Phrae campus (377 has/2,357 rai)

3. Chumphon campus (321 has/2,004 rai)

Main campus (128 has/800 rai) and Wat Wiwek sub-campus (73 has) Ban Pong Royal Project (770 has)
MJU Farm (427 has)

MJU Phare Province Campus 3,200,000 m2 consists of buildings, farms, gardens, and forests.
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MJU Chumporn Province Campus; area 3,217,600 m?; consists of buildings, farms, beach, and forests.

1.4 Campus Setting
Maejo University is located in Sansai District, Chiang Mai Province, Thailand. It is in the suburb of
Chiang Mai and approximately 15 km away from the city.
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[1.5] Total main campus areas (m?)

Main campus (128 has/800 rai) and Wat Wiwek sub-campus (73 has) Ban Pong Royal Project (770 has)
MJU Farm (427 has)

Faculty of Animal Science and Technology School of Renewable Energy

Maejo Farm

Ovarvyrnas Prowec ey S
|

Main campus (128 has/800 rai) and Wat Wiwek sub-campus (73 has) Ban Pong Royal Project (770 has) MJU
Farm (427 has)




The area evaluated for Ul green issues is composed of the main campus of Chiang Mai and an

agricultural farm. The lands on the campus are as follows:

Area description

Total area (m?)

Total main campus area

- Main campus 800 rai

- Faculty of Animal Science and Technology 275 rai
School of Renewable Energy 23 rai

- Agricultural farm 907 rai

Total area = {(800+907+23+275 rai) X 1,600} = 3,208,000 m?

3,208,000

[1.8] total campus buildings area (m?)

The total campus buildings of Maejo University is 360,159.01 m?2.

Builidings on main campus area of Maejo university (Chiang Mai)

Order Building's Name Area of ;crfr_;)building
Central

1 Thep Sat Sathit Building 2,803.50
2 Chutiwat Auditorium 461.00
3 Phaephuch Building 1,904.00
4 Wutthakard Building 631.00
5 Maejo University Gymnasium Zone A 18,648.39
6 Maejo University Gymnasium Zone B 5,859.50
7 Inthanin Stadium's Stand 1,821.92
8 Waterworks building 2 -

9 Ruentham Building 607.25
10 Thai Agricultural Museum 640.00
11 70th year maejo building 13,421.87
12 Princess Maha Chakri Sirindhorn Building 12,637.25
13 Greenhouse building 1,827.00
14 80th year maejo building 10,200.00




Area of the building

Order Building's Name (m?)
15 New theory's agricultural center 124.00
16 Low Pressure water pumping building 30.00
17 High Pressure water pumping building 72.00
18 Chemical storage building 60.00
19 Phra Chuwng Krasetsilp Building 2,224.26

Dean office
20 Dean office 1 893.00
21 | Dean office 2 6,646.00
22| Dean office 3 1,496.00
23 Office of the President Parking Garage 305.50
24 Radio Communication club 28.00
25 | UmNuay Yotsuk Building 16,262.60
26 | Building and Facility Unit Office 465.00
27 Water Supply and Sanitation Office 354.60
28 Electrical office 328.00
23 The Maintenance Building and Facility Office 828.00
30 Transportation Office 280.00
31 Parking Garage 390.00
32 Total Wastewater Treatment System Building (Including
Bathroom Building) 183.00
Swimming pool
33 Ubolratana Rajakanya Swimmimg Pool 4,180.60
Canteen
34 Terdkrasikorn Canteen 4,325.00
Student dormitory

35 International students dormitory 1,048.40
36 Male dormitory 2 5,968.00
37 Male dormitory 3 1,200.00
38 Male dormitory 4 3,854.00
39 Male dormitory 5 1,160.00
40 Male dormitory 6 3,854.00




Area of the building

Order Building's Name (m?)
41 Female dormitory 7 3,854.00
42 Female dormitory 8 6,651.00
43 Female dormitory 9 6,651.00
44 Female dormitory 10 7,175.00
45 Female dormitory 11 1,722.25

School of Tourism Development
46 Suwanwajokkasikit Building 2,211.44
47 Patthanavisaitad Building 3,463.80
Faculty of Liberal Arts
48 Prasert Na Nakorn Buildind 7,639.41
Library Building
49 Wiphat Boonsri Wangsai Building 10,377.55
Faculty of Business Administration
50 Phitthayalongkorn Building 2,976.97
51 25th year of Faculty of Business Administration Building 4,042.00
School of Administrative Studies
53 Thep Pongphanit Building 9,523.00
Orchid center
54 Princess Mother Memorial Building 6,853.56
Faculty of Science
55 60th-Year Maejo Building 25,409.25
56 Saowarat Nityawattana Building 3,694.22
57 Chulabhorn Building 9,146.00
Faculty of Economics
58 Yangyong Sitthichai Building 4,880.00
Faculty of Information and Communication
59 75th-Year Maejo Building 5,562.50
Faculty of Architecture and Environmental Design
60 Architecture and Environmental Design Building 5,469.65
61 Architecture and Environmental Design Building (New) 5,022.50
Faculty of Agricultural Production
62 200th-Year Rattanakosin Building 1,551.15




Area of the building

Order Building's Name (m?)

63 Academic of Soil Science and Training Center of Advanced Soil

and Fertilizer Building 4,846.25
64 Pomology Laboratory Building 480.00
65 Agronomy Office Building 162.00
66 Tissue Culture Building 135.00
67 Permpool Building 10,723.00
68 Laboratory and Plant Seeding Building 444.00
69 Seed Drying Building 128.00
70 Kumjorn Boonpang Building 1,212.18
71 Mushroom Learning Center -
72 Tissue Building 947.00
73 Vegetable Laboratory Building 375.50
74 Vegetable Storage Buildings 360.00
75 Vegetable plant Office 58.00
76 Plant-Vegetable Greenhouses -
77 Plant-Vegetable Greenhouses -
78 Economic mushroom production Learning Center 114.00
79 Planting Seeds and Propagating Ornamental Plants

Greenhouses 288.00
80 Production of Ornamental Plants Technology Building 576.00
81 Orchids And Ornamental Plants Dome 708.75
82 Thai Orchids Building 500.00
83 Seedling Incubation Building 228.80
84 Flower Decoration Class Building 320.00
85 Rice Mill Building (old) 405.00
86 Earthworm Building 64.00
87 Sericulture Building 1 181.20
88 Sericulture Building 2 129.00

The Office of Agricultural Research and Extension Maejo University

89 Thummasakmontri Building 1,801.50
90 Thummasakmontri Dormitory Building 1,448.00




Area of the building

Order Building's Name (m?)
The Office of Agricultural Research and Extension Maejo
91 University Canteen 248.00
92 Mongkolcahisit Building 1,021.00
Comprehensive Production of Ornamental Plants and Flowers
93 Center -
94 Demonstration rice field -
Energy Research Center
95 Energy Research Center 1 242.00
96 Energy Research Center 2 119.00
International Education and Training Center
97 International Education and Training Center 7,128.51
Faculty of Engineering and Agro-Industry
98 Engineering Laboratory Building Classroom 19,615.08
99 Engineering Laboratory Building 3,803.00
100 | Service Building and Showroom 350.00
101 | Smithanon Building 9,739.66
102 | Pilot factory building 2,632.00
103 | Agricultural Produce Packaging Building 2,187.00
104 | Rubber and Polymer Technology Building 2,262.00
Faculty of Fisheries Technology and Aquatic Resources
105 | Fishery Thchnology Building 3,661.64
106 | Fishery Thchnology Laboratory Building 3,980.50
107 | Fishery Incubation Building 494.00
108 | Fishery's Club Building 115.50
109 | Fishery Food Production Building 105.00
110 | Fishery Research Building 18.00
111 | Fishery's Warehouse 155.40
112 | Fishery Breeding Building 144.00
113 | Fishery Aquarium Building 48.00
School of Renewable Energy

114 | Renewable Energy Calssroom Building 11,360.59
115 | Workshop Building 1,123.50
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(m?)
116 | Renewable Energy Comphehensive Knowlwdge Center 1,071.56
Total Building Area 360,159.01

Some buildings of Maejo university, Chiang Mai.
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[1.8] The ratio of open space to total area

Total main campus ground floor area of buildings
185,200
The ratio of open space towards total area .
{(3,208,000-185,200)/ 3,208,000 x 100} 93.23%

AR 4

/ //)/ ' B piitintl

Open space area in the university

Open space area in the university
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[1.9] Total area on campus covered in forest (percentage)
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The forest in our main campus area is referred to the previous trees and old trees that are still

conserved until now, although some areas were already developed.

Total area on campus covered in forest (percentage)
main campus = 29,984.23 m?
farm =532,728.98 m?
% total area campus covered in forest is
{(29,984.23 +532,728.98)/ 3,208,000} x 100= 17.54%

17.54%

12
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The population of big trees in main campus were recorded for tree care management. Those trees are one
of important factors that can help us have carbon storage and decrease air pollution.
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[1.10] Total area on campus covered in planted vegetation (percentage)

Total area on campus covered in planted vegetation (percentage)

main campus = 215,996.64 m?

farm =834,224.12 m?

Faculty of Animal Science and Technology = 299,465.15 m?

School of Renewable Energy = 5,344.72 m?

% total area campus covered in in planted vegetation is

{(215,996.64 +834,224.12+299,465.15+5,344.72)
=(1,355,030.63/ 3,208,000} x 100% =42.24%

42.24%

In our university area, both annual flowering and perennial plants are cultivated. The field crops and
ornamental plants are cultivated for educational and research study purposes as well as for events and
landscape. Thus our campus can support environment in case of air pollution and water absorption.

,,,,,,

Planted vegetation and water absorption areas on Maejo Farm
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Planted vegetation area in main campus, Maejo farm, Faculty of Animal Sc and Technology and School of
Renewable Energy (yellow color)
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[1.11] Total area on campus for water absorption besides forest and planted vegetation (percentage)

2
Area description Total area (m?)

Total area on campus for water absorption besides forest and
planted vegetation (percentage)

main campus = 429,802.23 m?

farm =112,380.46 m?

Faculty of Animal Science and Technology = 89,731.67 m?
School of Renewable Energy = 16,905.92 m?
% total area campus covered in in planted vegetation is
{(429,802.23 +112,380.46 +89,731.67 +16,905.92)
= (648,820.28/ 3,208,000} x 100% =20.22%

20.22%

Planted vegetation and water absorption areas
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[1.12] The average of sustainability efforts per annum over the last 3 years in US Dollars. (2018 - 2020)
(S1.6)

Total university budget (in US Dollars)

The average of total university budget per annum over the last 3 years in US Dollars.
(2018 - 2020)

Year 2018 2019 2020 Average
Budget
Baht 2,464,155,786 1,477,444,700 2,082,049,260 2,007,883,249
uSsD 74,065,397.84 4898,689.32 66,631,972.99 48,532,020

University budget for sustainability efforts

Year 2018 2019 2020 Average
Budget
Baht 777,207,159 265,158,726 417,299.314 347,594,395
usD 23,360,599,9 7,591,734.94 13354860.11 10,473,298

*1 USD = 31.247 bath, 6 October 2020)

In 2020, Maejo university has an annual budget 2,007,883,249 Baht ( 48,532,020 USDS) and has
invested 347,594,395 Baht (10,473,298 USDS) in sustainability which is 21.58 percent of the total budget
(List of sustainable project and event in ED4)

The average of sustainability efforts per annum over the last 3years in US Dollars. ( (2020 - 2018(Sl.6)

2018 2019 2020 Average
31.54 % 17.95% 20.04 % 21.58 %
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[6] Education (ED)

[6.1] Number of Courses/Subjects Related to Sustainability Offered
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Green
Metric

M BIN YAAKUB
PO

LYTECHNIC AND COMMUNITY COLLEGE EDUCATION.

Number of courses/modules related to environment and sustainability offered in 2020 = 822 courses
Number of total course in 2020 = 3,624 ; (http://www.education.mju.ac.th/www/programStructure)

The ratio of sustainability courses to total courses/subjects = 822 x 100 = 22.68 %
3,624
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Example; sustainability courses

D Thai name course Description
NO. | Course
wi315 mjﬂﬁﬁﬁmmmmwmamvmym Workshop Practices Energy safety
468 WRIY
469 | w317 LUUNAATTTINNW Biogas Production System
470 | w318 madszgndliwasnuuaianfiag Solar Energy Application
471 | w413 S BRI UNAINUN AUNY Special Tropics of Renewable Energy
472 | w420 WSz KANTzNUAaR AN Energy and Environmental Impact
473 | w491 UHIAMIMAMNTINNAINUNAUNL Renewable Energy Engineering Laboratory
wiS13 minawinalulafusznsdansndsau | Community Energy Management and
474 TUTU Technology Development
\ATHIAEATHAINUMAZ TR TEWAW | Energy Economics and Analysis of Project
475 w14 Wullalasems Feasibility
ﬂ'ﬁaaﬂLLUUiZUU%ﬂ’Jﬂi?NWEﬁG’]%
476 wi520 s Solar Energy Engineering System Design
477 | w521 AansTuBanaEinw Biodiesel Production Technology
gnmnmﬁﬁaqﬁuﬁmwé“muua: Current Status of Energy and Environment in
478 Fanadanluandon Asian
479 | w522 AFINITUNAINUAN Wind Energy Engineering
w531 msw”?i:nwiaamu.a:?x'mmﬁawgmu Development of Community Energy and
480 NIt b Environment for Sustainability
532 mMaszgnalTWaINUNaLNUNIINTT Applications of Renewable Energy for
481 In¥A3 Agriculture
mIsanuuuAnesauuszinalulafoans | Environmental Design and Green Building
482 ni534 ST} Technology
483 | w535 MUz AUIPINITIATZUUNAINY Life Cycle Assessment for Energy Systems
484 | wi536 ng%mUwa“mutta:éumﬁau Energy and Environmental Law
485 | w695 nIAuATBRTE Independent study
486 | w1241 AMANIMINLLa Marine Ecology
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ED 2 The ratio of sustainability research funding to total research funding
Total research funds dedicated to sustainability research (in US Dollars)

Research fund Total research fund (USD) Total research fund dedicated to
sustainability research (USD)

2018 1,204,230.81 428,290.72
2019 2,472,275.10 1,451,998.27
2020 4,629,135.05 1,753,419.53

Averaged last 3 years of
research fund 2,768,546.99 1,211,236.17

*1 USD 31.247 baht (6 October 2020)

The ratio of sustainability research funding to total research funding
=1,227,927.80 /2,768,546.99) x 100

=44.35%

The titles of green and sustainable research from 2018-2020 are represented as follows.

No. Title of research (2018) Budget (USD)

1 A Development of Organic Processed Product for Organic 7 895.16
AgrotourismModel : A Case Study of Chiang Mai, Thailand. T

2 Biocomposite Film for Seedling from Corn Husk 9,207.28

3 Biodegradability, Compostability and Ecotoxicity of Planting 9.204.08
Materials from Biomass Using Natural Rubber Latex as a Binder e

4 Characterizations and property study of ion-doped carbon 9207 28
materials for solar energy harvesting applications e

5 Development and Design tools for herbal products bySolar

L 7,891.96

Applications
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Budget (USD) 4

No. Title of research (2018)
6 Development of products from agricultural wastes of orange juice
industries with microwave assisted extraction and distilation of 9.204.08
essential oil, total phenolic and pectin from peels and seeds of U
Citus reticulate
7 Eco-friendly Practices in the Hotel Industry to Green Tourism and 7 89516
Environment Attitude of International Tourists in Chiang Mai T
8 Eco-Rubber Flooring from Maize Waste 9,204.08
9 Effect of Ozone fumigation to reduce pesticide residues in 9.204.08
medicinal and economic Thai herb T
10 | Energy efficiency in Buildings by Using Maize’s Waste Materials 9 204.08
Trombe Wall and Solar Chimney e
11 | Energy, Economic and Carbon Credit of Electricity Generation by 9.204.08
Organic Rankine Cycle from Solid Waste of Maejo University e
12 | Enhancement of Biogas Production of Food Waste and Pig 9.204.08
Manureby Two-stage Continuous Process U
13 | Environmental Accounting and Environmental Disclosure of 7 895.16
Industrial Enterprises in the North of Thailand T
14 | Extension Model Development for Leaning by Participation in Plant
LocalLannaProductionof Farmer GroupsinSansai District, Chiang 4,685.25
Mai
15 | Farmers’ adoption of organic farming system in Maevan Sub ——
District, Aumphoe Phroa, Chiangmai e
16 | Fe203 nanowires Grown on Stainless Steels as Low-Cost 9.204.08
Electrodes for Energy Storage U
17 | Feasibility study on piggery wastewater treatment by economic 4.339.62
aquatic plants R
18 | Green and public area development withthe old town abandoned
7,101.48

monastery in Chiang Mai
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Budget (USD) 4

No. Title of research (2018)
19 | Investigation of Building Integrated Photovoltaic Panels (BIPV) for
Electricity Generation and Thermal Energy Reduction into the 9,204.08
Building
20 Logistics Management to Reducing Cost and Increasing
Performance of Oil Palm Industry in Chumphon ProvinceThe 9,207.28
Selection of Groundcover Plants for Green Roofs Landscape
21 | No using Agricultural Chemicals Participation of Famers :in Maevan c 26451
Sub District, Aumphoe Phroa, Chiangmai e
22 | Participatory Promotion of People in Upper Phu Huai Kaeng Forest 7 895 16
Management Chiang Khong District, Chiang Rai Province T
23 | Potential Assessment of the Experimental and Economic of Solar
Cell Module with three different types in conditions of real 9,236.09
operation
24 | Prediction the efficiency of biogas production from septage by 9 204.08
microbial diversity monitoring and design T
25 | Preparation and development eco-friendly pozzolan cement block 920728
from diatomite and natural rubber latex with sawdust addition. T
26 | Preparation and development of light weight concreate translucent 9.204.08
from industrial waste U
27 | Preparation of Corn Husk Microcystalline Cellulose Reinforced 6.576.63
Cassava Starch Biocomposite Films T
28 | Process development of bioethanol production from agricultural 9.204.08
corn waste by separation hydrolysis and fermentation e
29 Production of economic aquatic animal in prototype community 38 602.11
for food safety and environment U
30 | Production of lignocellulose-degrading enzymes by lichen- 2 891.96
associated bacteria for agriculture residue degradation e
31 | P-type Co304 thin films for environmental hazardous gas-sensing
9,204.08

applications
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Budget (USD) 4

No. Title of research (2018)
32 | Radiation Impact of Surface Plane to Human sensation on Outdoor 9.204.08
Environments U
33 | Reduction of carbon dioxide emission from biogas production 8 416.81
process with microalgae cultivation in photobioreactor S
34 | Screening of plant growth promoting bacteria which produce
bioactive compounds for reduce methane content in rice field and 9,204.08
promoting organic rice growth under stress conditions
35 | Smart Greenhouse Systems for Organic Lettuce Production 9,236.09
36 | Study of Adsorbent Materials for Removal Sulfur Dioxide Residue in 9 236.09
Fresh Longan Application U
37 | Study of Semi-Transparent Silicon Solar Panels Production for 9.204.08
Energy-Saving Building Integration T
38 | Sustainable Development by Sufficiency Economy : the
development and inheritance folk wisdom on sugar palm cutting 7,895.16
Knowledge, Surat Thani Province
39 | Testing of Planar Solid Oxide Fuel Cells Glass Sealant inRealistic
. 9,207.28
Condition
40 | The development of climbing perch culture (Anabas testudineus)
with supplemented enzyme extraction from pine apple in diet for 9,204.08
improve the production and food safety for
41 | The Optimal Decision Making forProduction and Distribution of
Clean and Organic Longan by using Smart Concept ofManaging 7,895.16
Large Agricultural plot
42 | The reduction of offensive odor in clay/compound latex composite 8 63763
by using adsorbent T
43 | The study of agricultural Organophosphate Residues in Durian Soil 9.204.08
to Modifying Organic Production e
44 | Tilapia Health Management and Holistic Farm Management for
Empowering in Competition and Coping with Climate Change 9,072.87

Conditions
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A'AL \ I
No. Title of research (2018) Budget (USD)
45 ﬂ’ﬁLﬁI&lqmﬂ’]W’E’J&l’JaLﬂaal’ﬁlﬂ’]dﬂ’ﬁmﬂ@]iiﬂUﬂitU’J%ﬂ’]iLﬁINﬂ’J’]&Iﬂ‘l«L’]LLﬁHLLﬂz‘ﬂﬂ{%LLWﬂ’Fu
. - 4 9,207.28
dmiuntwda Wi e gTw
46 mi“nﬂaaugﬂsm@;mm‘sﬁ'm,l,a:mﬁ@miﬁmm:siam‘sﬂgnﬁnNmmﬂﬁmammmﬁﬂﬁuw?zﬂu
I 9,204.08
szuuinfantela
47 miz«hLa?mta:w”wmwﬁ@ﬁmmﬂuﬁuﬁﬁ'swi’ﬂquwﬂugﬂLLuuNﬁﬂﬁmﬁﬁﬁmmmtmﬂ%@ﬁ
I 9,344.90
LATEHININBLIWNEN
Total 420,395.56
No. Title of research (2019) Budget (USD)
1 A Prototype Intelligent Drying System for Agricultural Processing 47,131.24
2 Application of Internet of Things (IoT) for Economic mushrooms
L 42,992.29
and medicinal Plants.
3 Biological Studies and Optimum Storage Pods and Seeds of
Anoectochilus burmanicus Rolfe for the Conservation and 10,965.85
Sustainable Use.
4 Community Economic Production of Aquatic Animal for
> , 110,413.80
Communities Enterprise Development
5 Developing Maarketing Strategy of Organic Rice for Value-added at 30.550.77
Doi Sa Ket District, Chiang Mai Province AR
6 Development of Golden Dried Longan Community Enterprises to
. 48,563.06
Smart Agro-processing Industry
7 Development of Hill Tribe farmers Potential For Develop
Agriculture and Sustainable Self Reliance on Highland in Royal 35,341.31
Project Areas
8 Development of Modular Pilot Plant of the Insect Natural Enemies
- . 311,367.49
for Commercial Biological Control
9 Dynamics of Miang under Climate changed in Northern Thailand. 48,606.91
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Budget (USD)

No. Title of research (2019)
10 Economic Animal Production for Food Security and Safety 226,247.64
11 Effects of Various Organic Fertilizers to change Soil Nutrients of 2 832,75
Organic Riceberry T
12 Elicitation of Phytochemical Synthesis in San Pa Tong Rice Variety 93 927.10
and Rice Phytochemical and Waste Production T
13 Ethanol production from residue obtained from Hom-kaek syrup
. 12,961.24
processing
14 Improving upland rice productivity system by cowpea (Vigna 10.965.85
unquiculatal. Walp) and effective microorganisms U
15 Increasing Production Potential of Oil Palm in Chumphon Province | 32,054.92
16 Innovation for development of functional food and cosmetic from
. . 43,841.65
black glutinous rice
17 Innovative Agricultural Management for Sustainable Tourism in
. . . . 31,042.98
Chiang-Mai Province, Thailand
18 Innovative Management from Agricultural Residues towards 55 230,26
Sustainable Community Enterprises. U
19 Integration of Ancient Monasteries for Sustainable Tourism 37251 58
Promotion in Chiang Saen Ancient Town T
20 Learning process for developing Potential management Creative
Economy of community enterprise Samoeng District Chiangmai 32,036.04
Province
21 Model of Organic innovation Development for improving capability 49.976.00
for People with disabilities in Chiangmai T
22 The development of Production Planning Recommendation System
for Organic Product Case study Chiang Mai Organic Rice Producer 15,665.50
group
23 The Study of Potentiality and Ecotourism Management Approach
18,951.58
of Kun Satan
24 Tourism Activities Management for integrated Organic agriculture
98,080.46

in Mae Jedi Sub District, Veiang-pah-pao, Chiangmai

187



Budget (USD)

No. Title of research (2019)
Total 1,451,998.27
No. Title of research (2020) Budget (USD)
1 A Study on the Production Costs and Economic Returns of Insect
Natural Enemy Production under the Value Chain System for 16,530.57
Commercial Biological Control
2 Comparison of Arthrospira platensis and Wolffia globosa mix feed
to produce field crab (Somanniathelphusa spp.) food safety for 19 307.70
economic development of upper Northern Community and SR
environment aspect
3 Developing of Advanced Materials for Agriculture and Alternative
122,094.75
Energy Development
4 Developing of Advanced Materials for Agriculture and Alternative
11,571.40
Energy Development
5 Development and Improvement of Crab Chili Paste Processing for 2 075.08
Food Safety T
6 Development of Communities Enterprise Toward Organic Tilapia
(Oreochromis niloticus) Aquaculture Practices : Case Study Tilapia 16,927.30
Farmers at Maekat, Parpai, Sansai, Chiang Mai, Thailand
7 Development of Modular Pilot Plant of the Insect Natural Enemies
- . 151,419.98
for Commercial Biological Control
8 Development of Modular Pilot Plant of the Insect Natural Enemies
L . 105,795.62
for Commercial Biological Control
9 Development of Monitoring and Evaluation System Management,
Marketing and Services for Mass Production of the Insect Natural 12,893.84
Enemies for Organic Agriculture
10 Development of pharmaceutical product from essential oils to 628161
eliminate lice and mite in indigenous chicken U
11 Development of pharmaceutical product from essential oils to
11,571.40

eliminate tick in cattle
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Title of research (2020)

Budget (USD)q B

Development of smart farm prototype using loT for high density
sea bass farming in closed systems for environmentally-friendly
and sustainable

39,673.36

13

Development of waste removal in red tilapia (Oreochromis spp.)
biofloc culture ponds by aquaponic system

19,836.68

14

Environment design and Potential development of urban area

85,443.18

15

Estimating species richness under the zero truncated mixed
poisson distribution

7,600.75

16

Field crab, Arthrospira, Food safety, Organic, environment Crab
chili paste giant freshwater prawn fresh coconut meal long pang
kao mak performance fish polyculture aquaponics Fishery
Management, Fishery Resource, Kew Lom Dam, Fishing
Community, Community Enterprise.

139,846.56

17

Growing Media Production from Biochar by using Maize Residues
in Community

10,810.99

18

Growth, Yield and Species Diversity of Teak (Tectona grandis Linn.)
Plantation Under Different Age In Khun Mae Khum Mee Plantation,
Phrae Province

21,489.73

19

Isolation of rice pathogens and rice endophytic bacteria from
organic and chemical rice farms in northern part of Thailand for
biological control of organic rice diseases

369,515.19

20

Master Plan Design and Planning of Building and Structure from
Heat Radiation Impact to Micro-climate for Energy and
Environmental Sustainability: A Case Study of Maejo University

11,573.71

21

Master Plan Design and Planning of Green area Surrounding a
Building for Climate Control that is suitable for the Human Comfort
: A Case Study of Maejo University

11,521.80

22

Master Plan Design and Planning of Green, Eco, and Smart
University for Energy and Environmental Sustainability: A Case
Study of Maejo University

51,866.96

23

Master Plan Design and Planning of Smart Transportation for
Energy and Environmental Sustainability : A Case Study of Maejo

11,571.40
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Title of research (2020)

Budget (USD)q B

University / Master Plan Design and Planning of Green, Eco, and
Smart University for Energy and Environmental Sustainability : A
Case Study of Maejo University

24

Pharmaceutics from essential oil for killing ectoparasites on dogs

13,812.94

25

Potential of Thai herbs and probiotics on growth and nonspecific
immune response in organic Tilapia culture system

12,926.90

26

Potential Survey and Geo-Informatics System Development of
Ancient city in the Chiang mai — Lumphun Basin for Spatial Smart
City and Sustainable Tourism

15,393.26

27

Production and Health Management of Tilapia to Cope with
Climate Uncertainties for Prosperous and Sustainable Business

12,067.31

28

Promoting Public Consciousness of People Utilizing Forest
Recources in Khun Mae Kham Mee Plantation, Phrae Province

11,571.40

29

Removal of Odor in Longan after Sulfur Dioxide Fumigation by
Activated Carbon from Agricultural Residue by using Microwave-
Assisted Method

15,409.13

30

Strategy of local aquatic animal co-culture tilapia sustainable
model under aquaponics system for organic communities
enterprise developing supports.

32,135.42

31

Study of Efficacy of Garlic Extract Adding Feed in Nile Tilapia
Culture for Production of Food Safety

24,233.81

32

Suitable use of fermented fish by-product and snail in diets for fish
in aquaponics system to organic aquaculture

239,110.16

33

Suitable use of fermented fish by-product and snail in diets for fish
in aquaponics system to organic aquaculture

32,466.03

34

Sustainable management of Teak Plantation in Khun Mae Kham
Mee Plantation, Phrae Province

69,028.33

35

The supplemented extract from papaya peel and pineapple peels
to increase the productivity of commercial sea bass and channel
catfish

19,836.68
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Title of research (2020) Budget (USD)

36 | Using plant functional trait for evaluate carbon storage in Khun

. . 26,713.39
Mae Khum Mee Plantation, Phrae province

37 Utilization of the Insect Natural Enemies and their Beneficial Value
for Biological Control of Insect Pests: the Case Study of insect pests 12,893.84
in Organic Paddy Fields and Cruciferous Crops

38 Wastewater Treatment of Mohom Textile Industry Using Consortia 11 571.40
of Microorganism ’ |

Total 1,811,389.56

We attend to be green, organic, and eco university; therefore, the strategies of research and academic
service trend to be in these lines. The keywords for this are green, sustainable, eco-, ecology, climate change,
waste, energy, environment, and organic that found in both titles and keywords of the research. Thus, the ratio
of sustainability research funding to total research funding in the last 3 years (2018-2020) is 44.35%.

The lists of all research and the total budget are available in https://erp.mju.ac.th/qalndex.aspx

ED3 Number of scholarly publications on sustainability

Description

The publication that we selected to the list of sustainability were based on the keywords; green, organic,
sustainable, environment, climate, energy and ecology.

The number of scholarly publication on sustainability (average 3 years) is 57.67 (173/ 3 years)

Number of scholarly publication on sustainability

2018 2019 2020 average

46 44 83 57.67
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No. Scholarly publication on sustainability (2018)
1 A study of distance between solar arrays and building roof that effects the reduction of
panel temperature in Lamphun province, Thailand
2 Approach of Sustainable Development for Quality of Life Follow by The Philosophy of
Sufficiency Economy a case in organic Agriculturists in Chiang Mai, Thailand
3 Biodiesel production from Castor oil (Ricinus communis) using pre-heating method
Biodiesel production from Castor oil (Ricinus communis) using pre-heating method
4 Biodiesel Production from Tung Seed Oil using Strong Base Supported on Activated
Carbon from Longan as Catalyst by Micriwave Technique
5 Biodiversity and Investigating Pathogenic Levels of Endogenous Strains of Pandora
neaoaphidis Collected from Cruciferous Crops in Northern Thailand
6 Bioelectricity production from Rice Noodle Wastewater using Plant Microbial Fuel Cell
(PMFC)
7 Bioethanol production from corn stalk juice using Saccharomyces cerevisiae TISTR 5020
8 Bioethanol production from sweet corn juice (Zea mays L.) cultivated in Chiang Mai
Province, Thailand
9 Characterization of Phosphate Solubilizing Streptomyces as a Biofertilizer
10 | Effect of chemical pretreatment on enzymatic hydrolysis and fermentation of corn
stalks for ethanol production
11 | Enhanced gas sensing performance of Ru-loaded p-type Co304 nanoparticles
12 | Evaluation of Biodiesel Production from Pre- Heated Castor Qil ( Ricinus communis)
13 Evaluation of Biodiesel Production from Production from pre -Heated Castor oil (Ricinus
Communis)
14 | Guidelines for an Improvement of Tourism Market for the Doi Pu Meun Package Agro
tourism: Doi Fa Hom Pok National Park,Mae Ai District, Chiang Mai Province
15 Impact and significance of alkaline-oxidant pretreatment on the enzymatic digestibility

of Sphenoclea zeylanica for bioethanol production
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No. Scholarly publication on sustainability (2018)

16 | Microfluidic paper-based devices for arsenic(V) detection in contaminated
environmental samples

17 | Optimization of biodiesel production from Castor oil (Ricinus communis)

18 | Optimization of Starch Hydrolysis Temperature for Bioethanol Production of Mixed
Waxy Corn Seeds through Response Surface Methodology

19 | Optimization of sugar production from rain tree pods by thermal extraction method for
biobutanol production

20 | Potential bioethanol production from low quality mixed waxy corn seeds

21 | Potential improvement of biogas production from fallen teak leaves with co-digestion
of microalgae

22 | Pretreatment of white waxy corn (Zea mays var.ceratina) for efficient bioethanol
production

23 RuOx/1D-Mo03 Nanoribbons for Superior Gas Sensors

24 | The association of weather variables with rice production and simulation of agro-
adaptation measure for northeast Thailand: evidence from panel data model

25 | The Development of Ethanol as a Fuel from Sago Palm Residue

26 | The strategic management for sustainable Agro-tourism development: A case study of
Maejo universitys Agro-tourism Learning Center

27 | Three- step Pretreatment Design for Coconut (Cocos nucifera)Pulp Residue as Potential
Feedstock for Biofuel

28 | Waste to energy:Jasminum sambac temple waste flowers for bioethanol production by
different pretreatment methods

29 | Management of solid waste on the plateau Ban Tung Loi Case Study Tumbol Omkoy,
Amphoe OmKoi, Chiang Mai

30 mifﬁ’m‘“@fﬁ‘aLWmsluﬁwé“Nmuﬁumaamﬁaaﬁn"lu@?ﬁaU?ESLﬁnImﬂmLaanﬁﬂ
Limitation of sulfate in coal-fired water spills of lignite mines by electrocoagultion

31 | mawssuenlmiomsdainndaumnziiariiesudpdssinsamnslssTomilduasamnsdnfiasuanaluriasin
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No. Scholarly publication on sustainability (2018)
Preparation of feed enzymes from old mushroom seeding cubes to improve the
utilization efficiency of local economic fodder.

a ] ¥ ° & A o ¥ ° Lo o @ v o o '

32 ﬂﬂiﬂi:w%ﬂ')’]&lLﬁﬂx‘iﬂ’ﬁ?ﬂﬂ%’]‘ﬂE]GQWVLEJW%V]EH?IEJW’IN% m‘ummﬁa 2NN ﬁ]&‘WJﬂL‘HiJﬂM&J
Risk assessment of Longan water in rain habitat, Tumbol Mae Pang, Amphoe Phrao,
Chiang Mai

33 msﬂmﬁuamsnu:Lm‘fhmaﬂszfﬁw%mwgaLfialfﬂawfw”n‘[wwa”ﬂLﬁmial,ﬁaa
High efficiency biomass furnace performance assessment when entering corn cob
pellets continuously

34 midfudyadssininwmmaavaslsifindunidinaidnludmiadosdng ammaliensddisdiuuy SCOR
Improving production efficiency of small organic rice mills in Chiang Mai Based on SCOR
analysis

35 miﬂzﬁuﬁua:mé’nwmzmwwmaﬁm}mauﬁiawaﬁmaf/maﬂﬂLﬁuuaan"lfﬁﬁl,ﬂiaﬁﬁvl,ﬂﬂi:qnsﬂ“ﬁ"lumuimaai"wmmiﬁ
e
The application of geopolymer/zirconium oxide mixtures for application in green
building structures.

36 mywa @it snnamddandads
Development of biomass fuel from peanut shell fragments

37 ﬂﬁiﬁmu’]ﬂqﬂﬂifﬁﬂi’ﬁ]{ﬂLLUUI‘]}JLLE%/’J"?TJG?’JUﬂizG]’]Hﬁ?’]ﬁfﬂﬂ’liﬂi"lﬁﬁmi’]:ﬁﬂ§&ﬂmL‘Hgﬂlu‘&’]ﬁiiu“ﬁﬁai"éNﬁﬂﬂ’ﬁ’jtﬂi’]ﬁﬁ
AWLULATADA
The development of paper-based disposable measuring equipment for the analysis of
iron content in natural water in combination with digital image analysis.

38 mia@’uaaLﬁﬁluni:mummﬁ@ﬁwﬁuussﬁ;’um nsddnen vssniinlalesss $1ia
Reducing waste in bottled water production Case Study Namsai Jai True Co., Ltd.

39 ﬂ’]i’jmi’]z‘ﬁrﬂ’]ii’ﬁl‘w53:1d’]%LLﬂZﬁ%nuﬂ’ﬁLLﬂiEﬂ’fﬁ’JmﬂdiZ‘U‘U§{’1’JW5@0’]%LLKJa’]ﬁ(ﬂ?j
Analysis of energy consumption and rice processing costs of solar rice paint system

40 mmﬁ"uﬁ'm‘szmnmﬂﬂﬂLNmTa&qjlaﬁmmmsw’“@ummmﬂ;aﬁuﬁ'umﬂwLmumﬁﬁuaau?ﬁmwnﬁnu’l,u@mmm"ﬂm"wi

wisznelng
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Scholarly publication on sustainability (2018)

The relationship between the disclosure of sustainability development reports and tax
planning of listed companies on the Stock Exchange of Thailand

41

ﬁm"sjﬁmNaviamifﬁ'ﬂmsmwﬁmﬁﬁnm"@uuﬁsmLﬁ'amsi‘ﬂmsﬂauﬁmlﬂﬂqmm NIHANN SLNaUNLIN TINTA

1Ferslnal

Factors affecting the management of ecological and cultural knowledge for tourism
management by the community Mae Chaem District Case Study, Chiang Mai Province

42

NANTENLYBINT I EUT A WSIINALMTIamM T wu L ﬂnaéfuuﬁa'luﬁuﬂgnﬁn damsdaadassfoIaunszanuas

FNUAU9L Iz ITe9aY WalSoufisununisaamstuuuadsin

The effects of the use of bio-charcoal in combination with the management of wet, dry
water in the soil, planting rice. greenhouse gas emissions and certain properties of the
soil. Compared to water management in the water.

43

FLULIANINTNENTANGTTIN

Standard Pig Farm Management System

44
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SzlﬁJIS\‘lLiauﬂ‘ﬂﬂ?ﬂxLWﬂﬂﬁﬁNaVﬂNﬂﬁﬂﬂa%’ﬂ?&l

Smart greenhouse system for organic salad production

45
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snnuzlasigavassiauiodisindinniuth vsnmlesimswamtuldiduiiasnannnizads sniiness

wild Smiadualng

Structural characteristics of the society of wild plants Teng Rang with wild sweet
vegetables. Ban Pong Development Project due to The Royal Initiative Maejo University,
Chiang Mai

46
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Nﬂﬂmﬂﬂidﬁi%‘lLLa:ﬂGﬂﬂi:ﬂa‘U‘HE](I‘H%ﬂW%ﬂ&ﬂ%ﬁdﬂ&lW‘ﬁﬂ’]LVIGSG'Y]11'1&’3'1U%GUSL’JMU’]%@’W]&NH?NW%N AURIRILE

NaLN0IFNAKAT WHIATNARAT

Structural characteristics and composition of the tree species in the society, the forest
plant Teng Rang with rattan sits on the grounds of the new sloping house. Tumbol Huai
Yang, Amphoe Mueang Sakon Nakhon, Sakon Nakhon

No.

Scholarly publication on sustainability (2019)

Antibacterial, Antioxidant Properties and Bioactive Compounds of Thai Cultivated
Mushroom Extracts against Food-borne Bacterial Strains
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No. Scholarly publication on sustainability (2019)
2 Dry Anaerobic Digestion of Sweet Corn Waste: Pilot Scale Study

3 Effect of gaseous ozone fumigation on organophosphate pesticide degradation of
dried chilies

4 Effect of Plant Shading and Water Consumption on Heat Reduction of Ambient
AirEffect of Plant Shading and Water Consumption on Heat Reduction of Ambient Air

5 Enhanced gas sensing performance of Ru-loaded p-type Co30. nanoparticles

6 Glucose Biosensors based on Nickel Ferrite Composite materials modified Glassy
Carbon Electrode

7 Influence of Longan Biochar on Soil Temperature, Chemical Properties and Plant
Growth in Loamy Sand

8 Influence of organic fertilizers on Growth and Yield of Piper sarmoentosum Roxb.

9 Microbial Production of Syrup from Broken Organic Jasmine Rice Grain

10 | Microfluidic paper-based devices for arsenic (V) detection in contaminated
environmental samples

11 Production of Briquette from agricultural residue

12 | Synthesis of Molybdenum Trioxide: Structure Properties and Sensing Film Preparation

13 | The Use of Bioreactor System and Aquatic Plants (Water Hyacinth) for Aquaculture
Wastewater Treatment

14 | msradenuszduunuuafiSundaawlo’ aminocyclopropane--1carboxylate (acc) deaminase i
Truaaanzinsua luN i wnss
The selection and classification of bacteria produces aminocyclopropane--1
carboxylate (acc) deaminase enzymes to help reduce stress conditions in organic
plants.

15 msm%tylﬁﬂmLmwawﬁﬂ"uaa’ﬁ"’nmﬁlﬁs:@“uﬂﬂﬂaaﬂa%’aﬁ@mﬁ’u
The growth and yield of rice under different phosphorus fertilizer levels.

16 | nldwssomsmsuniatnlsfiuassunss

Energy consumption for organic riceberry production
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17 msmaaumimnmm’m%aumaaLLﬂui’a@ﬁﬁm’m’i‘a@;mﬁasl,“ﬁmamsmwmﬂ@]Uﬁﬁuﬁmuﬁﬂuﬁaﬂs:mu
Heat transfer test of the material sheet made of agricultural waste material with
cement as a solder.

18 miﬂﬂaaumammuzmumﬂ@ﬂ‘lﬁ%ﬂLwﬁamnLmNﬁ@ﬁw’?ammmﬂmmw
Vehicle performance testing using fuel from a transverse biomass gas burner

19 miﬂ‘mﬁuamsnumm’ﬁamaﬂ‘s:ﬁ‘ﬂﬁmwgaLfial’ﬁﬂawﬁ'o"u”’rﬂwaé’ﬂLﬁﬂ@imﬁ,aa
High efficiency biomass furnace performance assessment when entering corn cob
pellets continuously

20 | nmusAnfunzmdnumanzresisquanilewefmes/ieslaiuueenlodiiei luusgndlslunulasiaiueans
Fden
The application of geopolymer/zirconium oxide mixtures for application in green
building structures.

21 ﬂ’ﬁLﬂ%U‘ULﬁU‘U&I’JR“}?’Jﬂ’]W Lm:qm@hmﬂnﬁmmimaammiﬁuvln luﬂ?iLW'lzLgﬂﬂizﬂﬂﬂﬂﬁ'lﬂuﬁ@]ﬁﬂwﬂédLL'N]E‘TQ?J
Comparison of biomass and nutritional value of algae In the culture of
environmentally friendly closed systems.

22 minﬁm_lLﬁmJmlmimmé‘mﬁuﬁiwiwmmga@TuvlﬂﬁuLﬁumg‘luﬁnmaa"’]ﬁuuatﬂizmm@hﬂ%mmmi’uauluma
Frnwaasthidsmasiuilumamiavesdsamnelng
Comparing the equation, the relationship between tree height and trunk diameter
and estimating the amount of carbon in the biomass of two areas of Teng Rang forest
in northern Thailand.

23 mwﬁmvl,w%s"suﬁumﬁﬁwmw;JLﬁuLm:ﬂ'm%ﬂumnmﬂIuIaﬁwﬁamummé’aﬂﬁﬂnwLLuumguﬂu"Lmaaﬁwgi”auz?u
LW
Electricity generation combined with cooling and heating from San Kamphaeng's
stepped geothermal energy technology

24 nﬁﬁ'@uml,’ﬁ'val,wﬁafmmavmmmﬂﬁanﬁaﬁm
Development of biomass fuel from peanut shell fragments

25 mMInaIULa LW TWEMIUSz UL AaanuanTTauzradsz oy i wa s wuasanfia g
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Development of web applications for solar power performance monitoring systems

26

miua;J%'m:uumiﬂgn“ﬁﬂﬂwmﬁmz\?@ﬂ@ U"?'ﬁ'mﬂ&iLmLﬂwﬁ"’nLLazmﬁamT'mﬁ“nm:Qaﬁ'wmanmnﬂuﬁuﬁimams

ﬁ'@umﬁuﬁgumuimamwmaLL;jaaaa LnaulRInas WRIALT I

Acceptance of the farming system of maize farming by means of not burning debris
and overlapping with the legumes of farmers in the area of the Royal Mae Salong High
Area Development Project. Mae Fah Luang District, Chiang Rai Province

27

mi’imsw:ﬁqmauu”ﬁt%ammfauwaaNﬁmﬁm‘ﬂuiams’

Thermal Analysis of Biochar Products

28

mim’%mé’nngﬁwmsﬂgmﬁ’sSwrﬁrj“uaqnﬁju’im%ﬁﬁrgwﬁw,nwsﬁuw%'ﬁ%uaaamu dunaanras ssndaideslnal

Strengthening the Organic Rice Planting Group of Nong Slap Organic Community
Enterprises, Omkoi District, Chiang Mai Province

29

NMIDONULLLANTNUTINN

Bio charcoal furnace design

30

Lmeamsﬁ'@umLﬁ?qﬁ'uﬁmummsm:mﬂmal,%'m‘lmjLﬂ'a?é‘uﬁﬂﬂﬁmmay;azi'm ol

Chiang Mai Municipal Park Spatial Development Guidelines for Sustainable Urban
Vision

31

o

WINTHMINAWILAZNTTIANTLATDT mJaamju’im%ﬁagmuﬁ‘nﬁﬂﬁuw%‘ﬁ Jamiadeoslna

Guideline for development and network management of The Organic Vegetable
Community Enterprise Group, Chiang Mai

32

uwImsnisaanuuuthuinatdsuazanwwasenlagluwimemssanuuuuuudsiusiy nydansuwinien

Residential and environmental design guidelines using an engaging design approach
Ban Phen Den Case Study

33

v A A a

uWwININIEENUUULAZU LR TzuUN IR  dr smiinonab wild Foslng

Guidelines for designing and improving the green pavement system, Maejo University
Chiang mai

34

Lmeamsaammummﬂ?wﬁmmuLﬁaﬂ"ﬁagﬁnﬁwé’amummhmawﬁw gapFden
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Guidelines for designing prototype buildings for energy conservation in accordance
with green university policy

35 Thivfidnademnaatnaunis duaniansia wingaraad
Factors affecting organic rice production, Hat Kruat Sub-district, Uttaradit Province

36 Naﬂsz'ﬂu'ﬂaamﬂfﬁm’famwiuuﬁ'umiﬁi"@mﬁﬁmwLflﬂnaa”mtﬁa'luﬁuﬂgﬂ% ganslandassfmIownszanuas
sutAunsUszmsvesdu WawlSuusuiunissanmsinuuugasin
The effects of the use of bio-charcoal in combination with the management of wet,
dry water in the soil, planting rice. greenhouse gas emissions and certain properties of
the soil. Compared to water management in the water.

37 Naﬂs:'ﬂwaagnmqﬁua:L'JmmﬁLLWﬂfuﬁﬁﬁiaqmaw“ wﬁ@L%ﬁa“ﬁdﬂﬁ&ﬂﬂiLﬂHﬂi
The impact of temperature and torry factors on agricultural waste properties

38 HAYBINTIANNTI) w%mﬁasxgﬂmafWaaMcﬂLLa:ﬂUSuﬂ%'ﬁ@iamimﬁmuﬂmamﬂ"ﬁmoLﬂﬁ°uaoﬁulumwﬁmnduﬁmw”ug‘
huwanan2
The effect of triple super phosphate and organic fertilizer management on the change
in the chemical properties of the soil in the production of green beans in Kamphaeng
Saen varieties. 2

39 navasriialndunid dan1iyidule Lta:ﬂ‘émmmsﬁi:ﬂauﬂuaﬁﬂﬁ%mmaﬁagdﬂm
The effect of organic fertilizer on the growth and total content of the phenolic
compounds of the jingu shia.

40 | szuumvquuazuaainasaslulasnaulninafandwaniquwan PLC duduinasifiavasszuundalwihedaniping
LL‘Nﬁumsﬁuﬂ%ﬁmaoﬁmmsﬁmi’auﬁ‘mﬁmwa duNaulaan ANERINTEINTENT
The control system and microcontroller from the PLC main control via the Internet of
power generation system with the organic rangkin of San Kamphaeng Hot Springs
Business, Mae On District, according to the Royal Initiative.

41 snezlanaivasssnuRniefiddnm i usnalassmaiannthuldssuiiosnnanwszoens

Wninenasudld 3Iniaibualn

Structural characteristics of the society of wild plants Teng Rang with wild sweet
vegetables. Ban Pong Development Project due to The Royal Initiative Maejo
University, Chiang Mai
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42 unedwiindusmivszuuidhenaiansinuuuuinmadwuiugu Nodels uaz Angularls
A web application for real-time energy monitoring systems based on NodelJs and
Angularls.
43 ﬁnmmiﬂmﬂéauvl,uimmuﬁlﬂuﬂiﬂmﬁ@iaﬁ'“ﬂuﬁuﬁﬁmﬂ“ﬁﬂUﬁuﬂ‘%ﬂ‘”ﬁﬁmma6]
Study the release of nitrogen beneficial to soil plants where various types of organic
fertilizers are used.
44 zmﬁﬁﬁumaﬂszmmaxmilﬁwg}iﬁnmaaL%asﬂaﬁﬂ‘a@‘sﬂuﬂaﬁwl,ifm luLLﬂaﬂﬂﬂLLwaiﬂﬁﬁﬂﬂﬂﬂlﬁgﬂLLU‘Uﬂ’ﬁ‘ﬂgﬂﬁl
LANAIIN
Some soil properties and entry into the roots of the fungus Arbuscura Mycorisa In the
aroma coffee plot under different planting patterns.
No. Scholarly publication on sustainability (2020)
1 nizmumﬁﬂmmmawaa’gu’ﬂuﬁ’mﬁum’?@ﬁmﬁu WWUATAIA L aaTealnal
Self-management process of Ban Mankong Community, Wat Chiang Yuen, Nakornping,
Muang Chiang Mai
2 ni:muﬂ’mﬂﬁUmhumamﬁmwmﬂ’gu’ﬁuétﬁaaum%mé’u asdiAnEan Ineaoudld Sniaigealne
The process of physical transition from community to university city Maejo University
Case Study, Chiang Mai
3 ni:mumilﬁﬂufﬁﬁoLa%miamiaanm_lmwci‘aL%aﬁuﬁi’wﬁ’umuﬂi:aumsniﬁd
A learning process that promotes the design of spatial planning together through real
experience.
4 na;ugﬁuw?ﬁmﬁ@L@iuluizuuNﬁmﬁa’ﬁqmwmnaﬁm’ﬂamiazimﬁmﬂﬁanéﬂﬂ
A group of microorganisms featured in the system produces biogas from salads, ponds,
and longan shells.
5 matdgmInAatnaun3gRlaTumsisesnasuneasdunidueansasnsludimindedn

Access to organic rice production certified by farmers in Chiang Mai
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a4 a

o aa d & o o A A “ _a v & o Aa A oa & o
ﬂ’ﬁﬂﬂLLUﬂLLUﬂ‘ﬂLiﬂ'ﬂNﬂﬂLﬂ‘H:VLFﬁSJUaﬂ‘ﬁﬂ’ﬂ'\'ﬂw@LWQNﬂﬂLﬂu?ﬂqﬂﬂa’]vﬂiﬁ@]’)ﬂ'ﬁﬂ@LLUﬂLLUﬂ'ﬂLiH'ﬂNRﬂLQH‘lEﬁNUaﬂsﬁd

Tnlnaeniaduingduamsdad

The elimination of bacteria that produce corn cob enzymes to produce as feed raw
materials, the sorting of bacteria that produce corn cob digestive enzymes to produce
as feed raw materials.

o N o 3 | o A L e ) o o .
ﬂ’ﬁﬂﬂmﬂﬂ’ﬂ%@]Wiim‘lNLWE]ﬂ’]iﬂu%‘lﬂ’]Nﬂﬁlﬂluwuﬂ@u%’lﬂ’]uqmLL'MJ 2ILNAIDININW JWAIALNT

Selection of species for the restoration of deciduous forests in the upstream area of Ban
Boon Chaem. Rong Kwang District, Phrae Province

MIFANTWRINWYAITZULNNTINAY Lﬁuluaqma’mmm DIMIUT U

Energy management of refrigeration systems in the frozen food industry

cda o

mildmuiesluzfinuiusssianeunnuessialuamsinlidunidnddninaszaud

Energy management of refrigeration systems in the frozen food industry

10

NINARDURIRUIIDUSIN U%Wﬂ’lﬁ’?ﬂ LwaaﬁmﬂL@nwﬁmﬁw"ﬁ'smauuuvlmm’m

Testing for fuel-based vehicles from transverse biomass gas furnaces

11

msuslnaduduazamisdunisvaslszmauluiaasinadunig saniaigoslna

Consumption of organic products and food of the people in San Sai District, Chiang Mai
Province.

12

7 7
o, .o

mIuImanThededduiinveaiatnungs Q‘l'ﬁﬁwmm wiila dunare sandiagesln

Engaged water management of Mae Jai River User Group Network Fang District, Chiang
Mai Province

13

mithzfiwipinfiavaslsslwihipiniussussdunidhunudaseuuiauunuguinnwainuanaiouldinm

Evaluation of the life cycle of the organic rankin cycle in conjunction with the
centralized drying chamber from geothermal energy.

14

mithzgndldinalulafszaraiiaaansgyidslunszuiumsdaussainmaenasva

Application of clean technology to reduce loss in the lettuce wrap sorting process.

15

o a ) = o cda = s o +
ﬂ’ﬁ‘ﬂitqﬂﬂﬂ'ﬂi:ﬂuﬁ’ﬁﬁ%lmﬂﬂ'\dﬂMﬂ’lﬁﬂiﬂﬂ‘i&ﬂﬂ’]ilﬁﬂaH“HaLIJJﬂdﬂﬁil’ﬁﬂiziﬂﬁuﬂﬂuluwuﬂEg&lu’]tm(ﬂa&l 2Itnagunag
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Application of geographic information system to study changes in land utilization in
Mae Tom Basin Muang Koi, Chiang Mai

16

5 v a o A a A 'y ' s ° o A & °
msrﬂaﬂuuﬂaﬂﬂimmaLmamgmmaamﬂumnumamwamm‘lm NIWANBWUNAUIRATURIRUNLFDLLASENALUIRATUN

a v o o o \
wiiasui damiadoslna

Changes in the amorphous structure of the city from the new city bypass road. Case
Study of San Ophane Municipality and Muang Kaeo Sub-district Municipality, Chiang
Mai Province

17

mmﬂigﬂmuuﬁqU'@mﬂﬁnﬂﬁaaaaﬂﬂaumﬁumﬁuw?ﬁ

Processing of baking cups from brown rice germination, organic red jasmine.

18

miwdaluledaanidwieilsuay lagldid s loduassd jisen

Biodiesel production from used vegetable oils using longan ash as a catalyst

19

msuda lWihsaiunsvhanudulazanusenanina lula ﬁ‘wa"aaﬁumm%au‘lvfl"ﬁnwLLuuﬂ'uﬂ'u"lmaaﬂwﬁaué'uﬁwu,wo

Electricity generation combined with cooling and heating from San Kamphaeng's
stepped geothermal energy technology

20

MINAwIAaUNIALABNINNlLILREN

Development of concrete blocks from aromatic zucchini

21

MINAWILATBIaUUALFUAIBL ALY T REANR I

Development of energy-saving noodle drying machine

22

o o a eada LY A A a
MInawIwlaun Elﬁ’lﬁ’ﬁmﬁ’mLL%’JﬂQU@m(ﬂlﬁﬁzaﬂﬂEgi’ladﬂuﬁl,‘l]F_I’J

Developing public policy with clear practices to green localities

23

MINAWILTU L UNFATHE NI T2 DU AU RN TIO RSB T UUNAR IR WA I ULEIaia e

Web application development for the performance monitoring system of solar power
generation system

24

msﬁ'@umqﬂnsniﬂﬁ"uﬂgqQmmwﬁ”w%amm:ﬁuqmu

Community-level biogas improvement equipment development

25

< a a y_daq & Ay v v o @ o v o ' “ o
miwowwamﬂmn1Jmmlmua"l;ﬂuwum”qmumuaa AUNUFUADULND SLNaLINE 3INIAa1LNI
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Relying on non-wood forest products in ban O community forests Tumbol
Bansantakaew, Amphoe Mae Tha, Lampang

26

msﬁdum’umammﬂumsﬁmﬁmmiﬁwawgﬁmﬂaauﬁa fuathnnss snanzldy ﬁﬁj"m;uws

Community involvement in water management of Klong Rua village Tumbol Paksong,
Amphoe Pha to, Chumphon

27

v an P @ a ea Aa & o
mimammﬁm‘sﬂgnwmmrflmnmg’mmiﬂgummamimwmwma:mm:i«m (GAP) VBINWAINT ﬂ%ﬂw@uuﬁiﬂidﬂ’]i

AANAULNE SuNBUNLAT FInTaFealnl

Acceptance of methods of planting under good and appropriate agricultural practices
(GAP) of farmers, Luang Mon Wana Project Development Center, Mae Taeng District,
Chiang Mai Province.

28

a ) o & Py a aen a
ﬂ'ﬁlﬁﬂ%ﬁi@]?_lﬂ'ﬁﬂ‘H:WlI’lJﬂ\‘l%ﬂﬂﬂH’]ﬂ‘imﬂﬂH’]’J’H’]ﬂgUG]ﬂ’ﬁaﬂﬂLLUllﬂ'NQ&Jﬁn']ﬂﬂUﬂii&l

Learning by student discovery, case study subjects, geo-architectural design practices.

29

a 3 wa ' = o o A o a
ﬂ'ﬁ')Lﬂﬁ']ZWﬂmﬁ&lU@]‘ﬂ IR TINTNINNLNALY LLﬂ:EHJ?J'nIW@LW aﬂiﬂﬂ‘gﬂ(ﬂ%

Analysis of the properties of bio charcoal from husks and corn cob to improve the soil.

30

o

mylensRmTIan I TRaiWsidn: nadinaunaduauiuin Sunadunie JmTagoalnd

Analysis of Sustainable Community Development Indicators: Mae Faek Sub-district
Municipality Case, San Sai District, Chiang Mai Province

31

msinnziassgmaaile lWimssuussariiod 8 wnziad szninsfeasuuusuuamRuIUUTZUURAAINAI9

afiadludszneing

32

=2 v a o a v ' ° [y a a a '
ﬂ’ﬁﬂﬂ‘i&ﬂﬂ’ﬁl’lﬁt‘uﬂ NﬂﬂvLW‘ﬂ’]Wﬂd\‘]’]uLLNd a’mmﬁ‘lmzuuﬂi:ﬂmg‘mum 877 aLNaLAIN ﬁ]dﬂ’)@lﬂiﬂ\‘]l‘ﬁﬂ

Analysis of 8 MW solar power plant economics Between fixed and sun tracking
installation in Thailand.

33

msfinsmaRudSnaihduseswiarnieiu (Camellia oleifera Abel.) wasmafiuifien

Studies of increasing the oil content of tea seeds oil (Camellia oleifera Abel.) after
harvesting.

34

ﬂﬁiﬁﬂ‘iﬂ"lﬂ’.!'lSJLL“ﬁ\‘l LLSGIﬂiGMRVGﬂWB']ﬂ'ﬁIiQdﬂuﬁaﬂ@'ﬁ b LfﬁaﬁLLaamﬁ@ﬁim"‘umw;m"m@hqﬁ'mﬂ'aaﬂaqm%qﬁlﬁum
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Study of the strength of the roof frame of the factory building, where solar panels are
installed, different distance levels to reduce the temperature under the panels.

35 msﬁﬂmmwmﬂuvlﬂvlﬁmaaLmﬁlm:umﬁuﬁwm{ua‘u,"lﬂaan"lsnﬁ ssLsTLLIE A B msLLLada
A feasibility study of Venjury in carbon dioxide filling systems For closed-loop algae
culture

36 | minsanaduldidlunsuaalnilaowssnusaluiuiiuganszng Boslna fwu
Feasibility study of electricity generation by wind power in the pan basin area Chiang
Mai Lamphun

37 | msfinssnsmensmomweaziadivesadamiingu (Camellia oleifera Abel.) naansifinifisa
Study the physical and chemical characteristics of tea seeds oil (Camellia oleifera Abel.)
after harvesting.

38 msﬁﬂmﬁ"ﬂumwmsviaatﬁmslumﬁuﬁ"gmmﬁaaLrh Jamiadoslng
Study of tourism potential in Chiang Mai Old Town

39 msﬁﬂmaminuwaas:uuNﬁﬂvlmihi'amwiwawa"amuummﬁ@ﬁua:i:uuvlw%ﬁugmafmé"mﬂ‘%‘aaLaummﬂiuﬂmﬁvm
m
A study of the performance of the solar power generation system and the basic
electricity system for a fish pond inflators.

40 | nRemsieminanAsnedonfendoslniagnidamin: Tassms Spark U fuslna Ufiansulasuulas
Communication for the development of the chiang mai environment in a way: Spark U
Chiang Mai project implements change

41 ﬂ’]il,ﬁ%llﬁﬂili_lﬁ]’]&l??évﬂLﬁ@“ﬁ’)Uﬂ{ﬂﬂ?dﬂa%ﬂﬁﬁ(ﬂgﬂ’]i&laﬂLLﬁﬁﬂ'ﬁﬂaElvlﬁl,l,azﬂizll"]uﬂﬂiﬂﬂj’ﬂluﬂﬁa(ﬂ‘ﬂ@]RFN
The supplementation of the pellet edible chamchuri leaf formula improves the kinetics
of gas production, digestion and fermentation processes in vitro.

42 mim‘%u5@15’111'15;1"1Umma’uaar’ﬁsﬁmi‘uau"lﬂaan"lsmﬂwg@mi‘uaLumas‘ém%’umsm'}:Lgmamsfma"lﬂzﬁm
Reinforcing the mass transfer rate of carbon dioxide in the carbonator series for spirulin
culture

43 m3senuuuszunuisTuiss ihdomedialnd@suiadwanwe fnsuiuimaninnees
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Power sharing system design with time-division multiplexer technique for agricultural
water pumps

44 ﬂ’l’uJE];\‘ig%ﬂﬂdﬂ”limﬂf}@?ﬂﬂdLﬂ'i%]iﬂ?‘ﬁ”l’)vlilﬁﬂﬂ 5&%{@Qﬂiﬁ7ﬁ
Agricultural Sustainability of Sugarcane Farmers in Udon Thani

45 | evudunusvasmiuaudunidlasitinesunanuuaeaadladsdanudunioian LﬁaLﬂuﬁ'ﬁﬁqmmwmaaﬁuﬂgnm"l,y
wazdulgndn
The relationship of organic carbon by the Permanganate Ossidice Sable and Organic
products is an index of the quality of the soil growing laiya and rice-growing soil.

46 Fm;mmn“ﬁﬁﬂLLa:mﬂ“ﬁﬂiz‘[wﬁwssmﬁ“ﬂuﬁuﬁﬂ1alﬁmsfﬂuaamuﬂw asAnIgamwnyInilal
Diversity and plant utilization in the conservation forest area of the forest garden.
Forest Industry Organization

47 mwwmn‘vﬁmUmwﬁﬂw”uﬁua:ﬁnﬂ?ﬂmwaaLﬁ(ﬂﬂwﬁu%“tuﬁuﬁﬂmmuﬁmq@LLﬁiaJ RIAUNS
The diversity of species and ecology of wild mushrooms can be eaten in the forest area
of Ban Bun Chaem Community, Phrae Province.

48 ﬂmﬂWWﬁWRT%WQmBGLN&@HﬂLLWaW?WﬁﬁWﬁﬂQﬂﬂ’l&Ilﬁﬁﬂ’lWﬂTﬁ.LL@]ﬂVih0ﬂvuluqﬁuﬁlﬂidﬂ’liWiZi’]‘Hﬁ’ﬁluL‘ﬂWﬁ%ﬁﬁﬂ%‘q
uez duaaaauia dnavsaunes WnIaidadlna
The quality of arabica coffee beans grown under different forest conditions in the royal
project area in Ban Khun Tap area. Tumbol Doi Kaeo, Amphoe Chom Thong, Chiang Mai

49 | @riimsliwdsnuraanienduaimeniaidssailiwssnuanszunInlmeamsniunuszun i iugm
Energy index of fish pond aeration systems powered by photovoltaic systems combined
with basic electrical systems

50 | ésn mathdauazltiszlemianuaie
Textbooks, treatments and waste utilization

51 nam_mL%‘wqwnﬁ'ﬂgjni:mumimﬁﬂﬁﬁuw‘.ﬂ’lﬁuﬁﬂaz'm{]"aﬁuZ nadidnsnihguruiugguds
Take off the flood lessons in the sustainable upstream forest conservation process: a
case study of Ban Boon Chaem Community Forest

52 | wefiamsstaisiuuszmsndalulafioannisiuaie
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Oil extraction techniques and biodiesel production from seed oil

53 LYIﬂI%IaSﬂ’]iaﬂﬂLLUUL@’]L%}’JLW5@51%{Uﬂﬁiﬁdﬁﬂ%L%ﬂLﬁﬂ ﬂiiﬁﬁﬂﬂ:ﬂ Sﬂjummmmﬁmﬂma gnauiany Ti]u\i‘lﬁ’ilﬂ
\Tealnal
Fuel furnace design technology for steaming mushroom cubes Case Study: Ban Luang
Farmer, Mae Ai District, Chiang Mai

54 LLmﬁﬂmaqﬁamﬂmUnﬁuLﬁ‘amsmwm's:ﬁwhuﬁuﬁmﬂma@hua AnadTan 5'1Lﬂaﬁ?’%“ﬂ§’1f;l ﬁ‘i’ﬂﬁ"i’ﬂrﬁﬁlﬂﬂﬂ
Landscape architecture concept to alleviate flooding in sub-municipality Nong Jom,
Sansai, Chiang Mai

55 Lmeamsﬁ'ﬂmsmiﬁuI@m‘lﬁi:uumsaumﬂmaaﬂa;u;&”mﬁmLﬁ%%‘vmﬁuﬂ?sf
Financial management guidelines using the information system of the organic soy bean
producers

56 Lmeamsﬁ‘@umqammLﬁm L'ﬁamﬁﬂmsﬁamﬁmqmuaﬂwﬁ'&ﬁu duafiate dunsuduas saniaifeoslwal
Guidelines for youth tourism development for sustainable community tourism
management Tumbol Kod Chang, Amphoe Mae Taeng, Chiang Mai

57 | wudmessunlanaiuiiisifaniwadensdasulandatnsunisludimiadoalnai
Modeling the structural equations influencing the decision to produce organic rice in
Chiang Mai

58 VLUI@aLﬁﬁaﬂﬁﬂﬂJiltaqﬂﬁ’lﬂﬂiiNLLﬂiEﬂ&JZW%ﬁ’J
Biodiesel from Coconut Processing Industry Waste

59 ﬂszﬁw%mwmaaﬁﬂﬁumm:mlea’ﬁﬁmamimuqmvli Tropilaelaps mercedesae Iuﬁaﬁ'uf) Apis
mellifera L.)
The effectiveness of certain essential oils on the control of Tropilaelaps mercedesae
mites in bee species (Apis mellifera L.)

60 | WsmnesnerliUmglimendimasanmaeadlaidn oy 37 1 ’luﬁw?fmuﬂmaamnﬂﬁ NRIaMYIUY3
The volume of wood chips after the total cutting of teak wood, aged 37, in Suan Pa
Thong Pha Phum, Kanchanaburi Province.

61 ThiuifinademIeusunniatnidunsdueansamnsludmiadodln
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Factors affecting the acceptance of organic rice production of farmers in Chiang Mai

62 Namz‘nuwé:”ammmmﬁmﬁl,m:mLm@iamwmj'"mhmamsﬁu-’uaﬂﬁaﬁiﬂ'swzﬁmmmmﬁmﬁ
Solar impact and labor force on the financial value of solar rice mills

63 ijaamﬂ“ﬁ’lum?muﬂﬂmmun’mﬁﬁmﬁaa @iaaaumam’mmﬁmﬁa ﬂ?ﬁuﬁﬁ&lﬁiﬂluﬂqiﬂﬂﬂ\lﬁ Lmznizmumwﬂﬂu
naaNaaa
The effect of moringa leaves on the substitute of soybean meal on gas production
kinetics, digestion capacity, and in vitro fermentation processes.

64 Nﬂmﬂdﬂ’]iﬂﬂLLY]%ﬂ’]ﬂETI'JLﬂanGﬁ &Il'l_l“]j’] UWUﬂﬁaﬁ]ﬂuﬂ’]ﬁﬂ{ﬂ'ﬁNﬁ@]LLﬁﬁ ﬂ’J’]llﬁ’]iJ’]iﬂl%ﬂ’ﬁﬂaEleﬁ LLN&ﬂiiU'J%ﬂ’]iﬂlTﬂIﬂU
Ifnafiannaaudalunaaananas
The effect of replacing soybean meal with crushed leaves on gas production kinetics In
vitro gas production techniques are used to process gas production in vitro.

65 navariialludunid denanda uazasdazneumaadl vasngiwdoinges 1
The effect of organic fertilizer on the yield and chemical composition of Napier Pak
Chong 1

66 NamaamﬁaﬂﬁmmﬁﬂmuwLLazmnmLLwviaauﬂ'ﬁmau%amﬁa Fannaada
The effect of coffee bean shells and coffee grounds on the properties of fuel. Biomass
Pellets

67 | wavasgaslududdznainuseasaiia dovaumaaimnfauis anumansanisludasldusznzuiummndnlasld
mafianmIndauialunaaanaass
The effect of the cassava leaf formula includes the pellets. Gas production kinetics, sub-
capacity and fermentation processes using in vitro gas production techniques.

68 Aufidssnnzwiudauasinviog a;uﬁmajm aniadnu
Drought and flood risk areas, Mae Tha Basin, Lamphun Province

69 | szuumuguuazisaskadislulasnaulnasaiinduaiugunan PLC iudwaefifiavasszunialWihdaniping

Lmﬁumiﬁuﬂ%‘ﬁmaoﬁﬁ]miﬁw{auﬁuﬁmwa Snouiaat MULWINIZINTET

The control system and microcontroller from the PLC main control via the Internet of
power generation system with the organic rangkin of San Kamphaeng Hot Springs
Business, Mae On District, according to the Royal Initiative.
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70 EﬂLLUUﬂ’Iiﬂ‘lqu;ﬂngtﬁWldL?aiuﬁuﬂ"mlﬁaﬂ’ﬁﬁﬂdL“?lltl’aL“ﬁdﬁnﬂ dnanzuu SIniaguns
A form of conservation and restoration of folk sailing for ecotourism. Lamae District,
Chumphon

71 5‘;Lﬂﬂtﬁm’mmemamiﬁ‘ﬂﬁuh%aﬁuﬁﬂmwmﬁuw%‘ﬁiwd’mneju;\;‘TﬁImmeﬂaatm:uaﬂLﬁaaluﬁ‘m’i’@L’J?mslmi
Analyze the differences in decisions to buy organic products between urban and out-of-
town consumers in Chiang Mai.

72 ﬁnmﬁw%wamaaLm'uﬂﬂrﬁﬁu@iaqmé’nwmzmsﬁﬂmmaa Auakuuan o
Learn the influence of turbine cover on the features of the Savonias wind turbine.

73 amumwmimay;LLa:Lmeﬂ%’nwwﬁuﬁmwmmwmmﬁmﬁaummaLﬁ%uunmﬂmﬂﬁu’%msﬁnﬂﬁmi‘wuﬁssu :
NIHANENE NN DFUAIUNS
Maintaining status and approach to maintaining suburban agricultural land by
promoting the role of cultural ecosystem service : San Kamphaeng District Case Study

74 aminu:’uaai:uumiauuﬁa’iﬁ’;Lm’iﬂ@ul"zﬁmﬁiawﬁ"\w’mmw{autmuwauNmu
Performance of rice drying system using integrated thermal energy sources

75 Eﬂi"waﬂuaamnﬂmwm]“a;‘J‘aiﬁﬂmumsw‘“@ummmiﬁﬁuﬁﬁsiasdamﬁami
Influence of disclosure of sustainability report on business value

76 Sﬂ%‘wamaaﬂ%mmsﬁ‘mﬁﬂwmuﬂ@'aauﬁﬁmmLmumag‘ﬁua’mma‘wwﬁ
The influence of the corn cob on the properties of rubber flooring sheets from rubber.

77 | Application of Compost Produced from the Wastewater of Mulberry Pulp and Paper
Handicrafts on Soil Bioremediation

78 | Impact of Climate Change on Oil Palm Production in Southern Thailand

79 | Impacts of Climate Change and Adaptation Simulation for Risk Reduction of Rain-fed
Rice Production in Central Region

80 Impacts of Migrant Labors on the Economics, Social and Environment on Chiang Mai
District, Chiang Mai Province

81 | The Impact Assessment of Climate Changes toward People’s Healthy in Bangkok

Metropolis
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82 | The Study of Temperature from Heat Transfer through Building Envelopes to Design

Hot-humid Climate

Guidelines and Renovation High-performance Wall for Thai Lanna Vernacular Houses in

83 | Tobacco waste residue as the N-source for composting

Number of events related to sustainability

140 project of all departments.

Project Summary and Budget for The Operation of Green University

Number of event and projects related to sustainability is 14 project from the government budget and

guminmaoidsiinent

Maejo University Physical and
Landscape Development Project to
Eco-University

Budget Year 2020
No Project/ Event Project Responsibility Budget (baht)
1 Iﬂiamimm’aLa%umiu%miﬁ‘ﬂmﬁwuﬁnﬂ”gwﬁu we. i ws Toylalng essians 1,800,000
fdpaadadiiiu Sustainable Green LAZRARIWNITALNHAT
Community Ecological Management
Project
2 Iﬂiamiﬁ'@umﬂuiTSﬂumemSuﬂ?ﬁﬁuLmu Wia NEL.A5. 050 qumgm,ﬁu YRINENSY 2,800,000
m“umﬁauqmmm? Organic-Green-Eco wild-unstadunsziesd
University sasuninenaouald-uns aduwss
\iws@ Development of prototype
organic learning center to drive
organic-green-eco university strategy
of Maejo-Phrae University
3 TasamIaaaSunIHaamadinwanuuzdunsslu a. @3, 39WTIms AiAail Anenae 1,000,000
szauaseuuszguTn Project to promote WRIIU
the production of biogas from organic
waste at the household and
community level.
4 lassnsnawimanwuazndviaiaminsaoudls nesmMenWLAzIwIaRax 10,616,100
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Project/ Event

Project Responsibility

Budget (baht) T

lasanumiAnmabsaguminenasfiden
(Green University)

The University project is headed to
Green University.

nadNEMWILazRILIARaN

3,000,000

oensfiwuaziunwnIwianaiiet 1 1ems
Sports, Recreation Building

NaINAMENANLA

83,654,000

Aasd9TzuuNGa W nwalwuzIaiadwian
qﬂnmimmfﬂﬁ@ﬁauuﬁﬁ'ﬂm 1 shams

Construction of solar power system
with 1 roof mounting device

ANLRUWRINBNAUNY

12,840,000

oA fudmauindwasauwlni dmin
WANFATIAINTINOYINEWAINM (davitas) 1 70
Electric Energy Conservation
Laboratory Series for Energy
Conservation Engineering
(Continuous) 1 Set

ANLNRUWRINUNAUNY

3,050,000

10

oA fudmauindwasouluszuy
0IMA FMITLNANGATIAINTINORINEWAINY
(daitas) 1 70

Electric Energy Conservation
Laboratory Series for Energy
Conservation Engineering
(Continuous) 1 Set

ANLRUWRINUNAUNY

2,429,000

11

oA fudmauindwasnuluszuy
Smart Grid dwanuainis 1 ga

1 set of Energy Conservation
Laboratory in Nong Han Sub-district,
Nong Han Sub-district

ANLRUWAINUNAUNT

2,100,000

12

gaasnmiasl fudnayindwdsnuanuiouly
lsnugasmnsin 1 ga

1 x Industrial Thermal Energy
Conservation Laboratory Kit

ANNRINRITUNAUN T

6,050,000

13

ﬂgmﬂgﬁ'msﬁﬁ”aaﬂﬁﬂﬁm‘smﬁgamaﬁmﬁmﬂiiu
wasunaunu 1 10

1 x Renewable Energy Engineering
Advanced Laboratory Kit

ANLRUWAIINBNAUNT

3,915,700

14

gaasAnisziiasguinniouiimaning
WA, LHIUNTHES - 81aTnawn 1 1@
Energy Conservation Home Learning
Center Series, Publication : 1
Dormitory Building

ANNRINRINUNAUN

1,145,400
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Project/ Event

Project Responsibility

Budget (baht) T

Sustainability budget (from Income)

1 lassmamuwinssdidoslniidasfidon (Chiang
Mai Green City)

3 o A o e
2197138 qi%ﬂ FAINIAIUNT

102,000

2 lassms Green Living Faculty dssdndl
2563

Chiang Mai Green City Campaign
Project

€ i Ay A A
2797138 MNIDUATATUY

a3, iow Tsed

7,000

3 Tassmstuiadaudninnudidn (Green
office)
Green Office Drive Project

W 93381 NF1d

182,867

4 lasanmuninmasudlajsgaminenasidon
(Green University)

Maejo University project aims to
Green University

w1y 1Uszaad taavay

3,000,000

5 lassmslwusnssalwihsu-ssmeluaminenss
Tuindaunlone Green University
Project to provide bts service to the
university, driving green university
policy

wiE U9zaad Laanay

6 lassmsfinsgaudunissimsiams Green
Office amusiaswgaand Yszddauszanm
2563

Green Office Management Project,
Faculty of Economics Fiscal Year 2020

a °
w9 U8 wazmn

201,954

7 lassms Green Faculty
Green Faculty Project

HT8MEaT1anTed 205800 1aaI%

17,000

8 lassmueisuanuwiong Green Office
Green Office Readiness Project

W8, 800 TiAnas

9 lasans Green Office s1n3dwan vegy
Project of Green Office Building
Yosook

W AN 1T1IWBS

445,320

W BIRAT ﬁi’]q(y‘ﬂi

10 Iﬂiamiﬁ'@umg}uiTL’%'ﬂuﬁmMmSuﬂ?ﬁﬁuLmu e
m“umﬁaaunqmmamf Green -Organic -Eco
University sasuminenaouald - uws lafuwse
Wosd

Development of Prototype Organic
Learning Center to Drive Green-

;jﬁwmamwmﬁﬁ a7, Az % A0IFS
Lt

2,800,000
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Project Responsibility

Budget (baht) ‘

Organic-Eco University of Maejo-
Phrae University

11

lassms Green Economy for all szdd
2563
Green Economy for all 2020

JaIM a5y a3. ELEY FnEaua

na
]

500

5,100

12

lassms Green Information and
Communication

Green Information and
Communication Project

J29MEATNNTd a3, aULABIAE T

a -
WU
U

13

lasan1s Green Solution (lasansakuayu
neju?”ﬁﬁnmﬁ'ﬂﬂ)

Green Solution Project (General
Education Group Support Program)

019138 93 1TIQUA Faragiaty

14

1a3sms Green Heart sniflan
Green Heart Project

;gﬂﬁwmamwmisf Q3. AINT ﬁ'u'u;ﬁ'

15

lassnasiuayugnseanfidsgn (Green
Office)

Proactive Strategic Support Program
(Green Office)

a o g § o o
W qawuﬁ PWeAa%

100,000.00

2719138 A3, LRUIFUA Haad

16

Tassms Green Campus I 2563 iiexjsg
awInaRLTEN

Green Campus 2020 project to
pursue a green future

8191358 a3, Wsnky andas

28,000.00

17

lasans Green Meals (lassmssiuayunga
Sdnsvialy)

Green Meals Project (General
Education Group Support Program)

& Y
219178 ﬂii‘l‘ww5fm NN

2,000

18

lasems Inter Econ Go Green 2020
Inter Econ Go Green 2020

819138 A3, NUWANT THTauazaAme

19

lassmsdwinauddsn Green office sjig
Well being uminmabusld-gams Uszii
Jutlszanm w.a. 2563

Green Office project headed to Well
being Maejo-Chumphon University
fiscal year 2020

WA, 03721 FavImlu

40,050

20

lassmemzfden (Green office)
Green Faculty Project (Green Office)

W1 97381 F1d

150,000
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Project/ Event Project Responsibility Budget (baht)
21 lassndninanwdide(Green Office) dwin | win YSnan iiesgaand 10,000
GLTIR]
Green Office Project of the office of wn main Jwase
Agricultural Research and extension —
Maejo university W IAW A3
22 Iﬂiamiﬁlmﬁauﬂummug Go Eco U (Green | asd ganas doyan 121,704
office) (dwinsuanud) _
Project to Drive Agency to Go Eco U wis il el
(Green Office) (Dean's Office) — - —
HBmaaTIg a3, wdiard wna
29!
W WNBSal TIMIasTe
W 8138 wiiias
23 lassnmunAnmasudlasgaminenasidon Wy Uszaad vaanay 27,733,400
(Green University)
Maejo University project aims to Humansnaned as. lwnilad 119
Green University Ay
24 Iﬂsamiaﬁnﬁﬁ'unﬂﬁau :danfediln@iden aa | 819138 Waen Uszaans
ygzdanuaielnl
Environmental Conservation Project :
Awakening Green Consciousness,
Reducing Waste in Modern Society
25 Iﬂsamsﬂﬁ"uﬂ@mﬁﬁﬂﬁlﬁadaLﬁ?uqwﬁmaﬂf 019138 Wywivand fuien 180,000
umningseiden anewamMIviaaifien
Landscape Improvement Project to
Promote Green University Strategy
Faculty of Tourism Development
26 Iﬂﬁmiﬂ%’uﬂgdmnmwLLa:%"aLL’mé’aug’f‘mmﬁ'ﬂ? Wy wnIU naanfy 100,000
Wiien
Physical and Environmental
Improvement Program to Green
College
27 TassmIdinawidy ;ﬁmmaﬂﬁmsﬁ FUWNGNG 58,055
Green Office Project a3. NOAN PALIAAT
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Project/ Event

Project Responsibility

Budget (baht) .

28

Iﬂsamimiw”mmﬂ%‘wmﬂwgwﬁéﬂm}ﬁ’m
ﬂi:ﬂ’é%ﬂ’]il\gﬂuiﬂ’]ﬂlﬁLL%’Jﬁ@ﬂ'Iﬂﬂ{Wi:i’]’ﬁ’] .
%&'ﬂgmgﬁw?{ﬁmLﬁamiﬁwmﬁﬂ"ﬁEl"u,

A new generation of human resource
development projects with the
learning process under the King's
Concept: Green Leadership Course
for Sustainable Development

213d as. ﬁ:ﬂ’]ﬂ’] san

2,500,000

29

Iﬂﬁmsa’aLa%umiu%miﬁ'i’ﬂmﬁzuuﬁnﬂ’gmuﬁ
dnedhadiiu

Sustainable Green Community
Ecological Management Project

Hnpmaaaed av. s Jyly
Ing]

1,800,000

30

Tassmssuuunlsasouiiden o lsasoudszoide
213

Green School Prototype Project at
Prachauaaree School

4 a
219178 @73, UTedn

[T
=D
=

-
pol
fad
=
=
o

31

Tassmahindnsnau1 3T eI sganaasinHaIuae
5‘1'0Ln@éz"auﬁﬂmgd’muanamuﬁtm:ausm’ﬁa
Ujuans dszdrdinsfinu 2563

Student Program in Agricultural
Economics and Environment Studies
for Onsite Work and Workshop 2020

dpmannaned as. pfleg o

WA
9

40,300

32

Iﬂsdmsag%’nﬁ%{aumﬁau : dandadiinddn aa
YgzFInNAL LAl

Environmental Conservation Project :
Awakening Green Consciousness,
Reducing Waste in Modern Society

€ =
819138 WIen Uszaans

33

TAsIMIMIsaMINANIZNURIWIATONINMITANS
Bounssanuazmausnisiamnaluuniineas
uild-gaws

Environmental Impact Management
Project from Teaching and
Management at Maejo-Chumphon
University

Eﬁﬁﬁwmamﬂmﬁ 1119 TNEIWa

25,000

34

Iﬂianﬁl,v‘v"uﬁ'ﬂmmwnwﬁwi URZEILEIUNIIN
AANTINVBIRNANBIRANFATNITDONUULLAZ LAY
Fanadon

Project to enhance learning potential
and promote activities of students in

gﬁ?ﬂﬂ’]ﬁﬂi?ﬁ]’ﬁg fa3. LW]u’g’ﬁ‘E’] vLYIiI

auna

10,000
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Project Responsibility

Budget (bahf)

environmental design and planning
courses

35

Iﬂidﬂ’ﬁl,l,aﬂLﬂsﬂu's@%ﬁii&lLLN:Q%{T’]‘};&IJLL’J@&QN
NN a LT

Asean Cultural Exchange and
Environmental Conservation Program

21138 @3, qﬁiw z‘?ﬂ’ﬁqa

80,000

36

Iﬂsamiﬂ%’uﬂﬁ;amnmwLLat?aLL’mﬁamﬁﬂmé’ﬂﬁ
Wiien

Physical and Environmental
Improvement Program to Green
College

W18 BNTU NAANAL

100,000

37

Iﬂidﬂ’ﬁLLuZLLu’JE]’]“EWLLNZﬂ’]iﬁﬂH’m'aLLﬁﬁﬂﬁﬂH’]
mmﬁmmmgmam’mwmazﬁaLnﬂé”aw tszdnd
2563 swszuuseanla

2020 Agricultural and Environmental
Economics Program

JoIEATNNSY a3. LGN FnEaua

na
a

3,600

38

Iﬂﬁmﬁzuun’mgmﬂan%a%’amf’mﬁ'un’]iﬂﬁﬂﬁm
LﬁaLﬂmmamamﬂﬁﬂ{wmnsﬁwazha@jmhua:l,ﬂu
fasnufngon

Complex fish farming system project
together with planting to guide the
use of water resources efficiently and
environmentally friendly.

Hueaa913e a3, aInd Loy

a
V2R

50,000

39

Iﬂixﬁﬂ’]ﬂﬁdL%‘EI%(?‘I/%LU.I‘]JLﬁaﬂ’]iu%ﬂ'ﬁﬁ?ﬂﬂ’li“ﬂUzLLGz
awi"nﬁ?urmﬁauaﬂwﬁlaﬁu

Prototype School Project for Waste
Management and Sustainable
Conservation

W.8. WYAITIO INIUT

60,000

40

lassmianuwslussindnsameanilaanysu
maaiuszn1seanuuufinasey Uizl 2563
Faculty of Architecture and
Environmental Design Student Club
Seminar 2020

013 FIEWIN LaTe

15,000

41

IﬂiamiﬁnamuL"‘Eaﬂﬁﬁ'ﬁnﬁmi@mﬂmmaluiaa
ﬁ'J‘HLLRtLL‘I)\E*N‘&’]I%R’J%N“’]VLU@]’]NLL%’J“/}’NT’]’]TN@ﬁu“{lu
LLa:a@Nam:m@ia?mmﬁau LﬁﬂLiﬂEﬁi:ﬂJUﬂ’ﬁLéﬂd
Fahindunse

The workshop on the fish farming in
the garden grooves and longan
plantations in the longan plantation
stipulated in the guidelines to reduce

309MAATNTH INgAus AuwAwa

50,000
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Project/ Event

Project Responsibility

Budget (baht) .

costs and reduce environmental
impact. To enter the organic
aquaculture system.

42

Iﬂix’m'ﬁﬂ‘qua%'ﬂgLLat‘ﬁquﬂ’]ﬁ%ﬁﬂlﬁﬂdﬂ’ﬂNaq@]&]
ﬁNHiZﬁ:ﬁ’ﬂizuuﬂ%ﬂ’liﬁlﬂﬂ’ﬁﬁ’mF.h\‘iLV\JJ’WEﬁJLLﬂz
doalustuiinsaslivhis desnuuazusludym
yafismuenaiuatitiiumamile (Tasemsudmns
SAMIMINENITIITALAzFonandon)

The upstream forest conservation
and restoration project to maintain
fertility, properly organize water
management systems and link
agricultural areas thoroughly.
Prevention and solution to
sustainable smog pollution in the
North (Natural Resources and
Environmental Management Project)

B;I:’D"H;Iﬂ’]ﬁﬂi’ﬁ]’ﬁﬁ A3. DLW VL’H{I“H%&

41,596,700

43

Iﬂiamiﬂ%‘uﬂ;a LRTNAIMTIIAR DY

Environmental Improvement and
Development Program

Py
w9 aadt Iwsw

13,500

44

Iﬂsamsﬁ'@umﬂ%”nﬂgaamwani”auLLa:z‘éuLLmﬁau
ﬂmxmmummm:miéami EnVironmental
and Environmental Improvement
Project Faculty of Information and
Communication

Ja4MEaNNIY a3, FNAIE Te

a 4
WURY
G

37,134

W.8. 937 Fawnily

11,466

30,000

45

lasmsssumflaeanouiniy ; aereitia

P o ¢ ¥ A da a o
waayinsau 1 1h uazandwiidudasny
Ao

Chiang Chaem Safe Nature Project;

709 EATNNTS A%, aULABIE T

a &
AR
]

46

lassmsanfiadinu aa 497 saimasugaaas
Lm:rml,l,azz?'un@ﬁaw

Cooperative Education Project 497,
Agricultural and Environmental
Economics

J0IMINTNTY A7 NAFAN ANBaud

na
q

31,164

47

Iﬂ?dﬂ’]iﬂlﬁ&lLﬁﬂﬁw%’]ﬂwﬂﬂzLﬂwﬂiﬁ’luﬂ’]ﬂ\la@]
RodnBunsdussamasuindensinisiiu
Training program to develop
agricultural skills in organic vegetable
production and sustainable
environmental development

W.8. LWTYIIIIHH UNIUi

15,000

win lanwut nulu
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Project/ Event

Project Responsibility

Budget (baht) .

48

Iﬂ?dﬂ’]ﬂﬁ&lﬂaﬁ?'&]’m’ﬂ U:Lﬁaﬂ%;ﬂﬁ;ﬁdlﬂﬂﬁau

Project to increase value from waste
to conserve the environment

A [y a6
N 3.9, VIINW y‘\l‘wmuﬂaﬂ

8,000

49

Iﬂsamiﬂ'wag%'ﬂﬁl,l,a:w”wmémmﬁau
Environmental Conservation and
Development Camp Project

019138 FITWIN LaTE

70,700

50

Iﬂiamimﬁnﬁw%'wmniﬁiiuﬂmﬁua:ﬁmmﬁau
ﬂ’]ilsluﬂ’]ﬂﬂ‘iﬁlﬁﬁﬂ’ﬁ

Natural Resources and Environment
Conservation Project

a A

W 0ig)al La3aY

U

W IWTEN LATE

51

1ATIMITZUUMIINBATHI D UMNMAATNITZTIN

King's Sustainable Agriculture System
Project

Wiy Usziady Uaeainug

50,000

52

lasansysannmaimmaudgusn “gurudabu”

Academic Integration Project for
"Sustainable Communities"

6 a € o [
2797138 WINWY AIUNIINTD

50,000

53

Tasamafneusunda fuidnmsnaaamsdafin
Sunifaieiumensnzidsidaihuuulseass
wazdatu

Simple organic aquatic food
production workshop for safe and

sustainable aquaculture

;E'ﬁmmam’lmsﬂf A7, FAWT QA3

50,000

54

lassnsilnausudelfudnisuazusmaimnsin
ﬁvuﬁl,ﬁaumm”umifﬁ‘ﬂmsqmmwﬁw*?ivamni:uu
Wwestamhdamsughonlgunasgudafiaunss
Adaiu

Workshops and academic services in
the area to enhance the quality
management of wastewater from the
economic freshwater fish farming
system lead to sustainable organic
aquatic standards.

%.&. WWnWTs Usznavdadl

100,000

55

IﬂiamimﬁﬂnausuL’Tiaﬂﬁﬂﬁmngﬂqﬂmﬁﬁﬂ
wsgianusazanlfiadlildnasgudafi
unidanuuminszmmszasnsviinsandeiine
athawalinouazefin

Aguaponics economic freshwater fish
farming workshop to meet organic
aquatic standards in accordance with
the royal initiative of sufficiency and
sustainable eco-farming.

Eﬁ?ﬁwmamﬂmﬁ @3. Uzaiu anl

50,000
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Project/ Event

Project Responsibility

Budget (baht) .

56

myvadUsznaumsindnmeunianssw
mansauazamnigThailand 4.00thsdisbn
Sustainable Development of Student
Entrepreneurs in Agricultural and
Food Innovation to Thailand 4.0

219138 @3. Nad napilag

2,000,000.00

57

lasams “duan” Avuanddyauasiaussmny
miaﬁ'ﬂﬁua:miw”wmNﬁﬂﬁmsﬁamaﬁ:ﬁﬁu
"Tree from" plant of wisdom and
culture with conservation and
sustainable product development

819138 Uszanns neerute

350,000.00

58

TassmislssSouduuuniienisuSmssamvozuas
alﬁnﬁﬁum@ﬁauafjwﬂ"ﬁﬁu

Prototype School Project for Waste
Management and Sustainable
Conservation

W.8. LWITYIIIIH UNIUT

60,000

59

ﬁ%’]ﬂllﬂ:ﬂﬂi:ﬂwﬂQé/ﬂitﬂﬂUﬂWiLﬂHﬂiﬂia%ﬂ?ﬁLLa:
Lﬂwmsﬂaa@ﬁﬂ Lﬁm‘#ﬂwiﬂdg@q@ﬁ’mﬂiiwLﬂH@]iLLﬂi
gﬂﬁaﬁ"ﬁay‘amtﬁ'u mnlﬁmms‘ws:ﬁmﬁmiﬁmm
agnagaiiu (nnt1adb)

Create and upgrade entrepreneurs of
organic farmers and safe agriculture
to link to the value-added agricultural
industry. Under king's science for
sustainable development (of all ages)

an3d a3. Tensvow F3Uvea3gfaidl

5,000,000

60

Iﬂidﬂ’ﬁﬁ\‘]Lﬁ%uﬂ?iﬁ’]miﬂﬁliﬂii&liﬁﬁu Lﬂ:aﬂ'@um
QmﬂﬁW‘ﬁiﬂ’Uﬂ&mHVﬂ‘iﬂﬁ

Sustainable Agriculture Promotion
Project to Improve The Quality of Life
of Farmers

;jﬁwmamwmﬁﬁ a7, Az % A0IFS

Lt

2,800,000

61

1ATIMIMINAUINTA mﬂiwwﬁéﬂmjﬁ'w
nazwaunaseuimeldumifamaaingz e |

Vo A A A

ﬂé’ﬂgmamammLwamsﬁ'mmﬁ'zﬁﬁu

A new generation of human resource
development projects with the
learning process under the King's
Concept: Green Leadership Course
for Sustainable Development

819138 a1, E!‘H’Kﬂ’] eyl

2,500,000

218



AR\ ‘ '
Project/ Event Project Responsibility Budget (baht)

J 1

62 Iﬂﬁmsﬁ'@umﬁ'ﬂﬂm‘wﬁﬁnqmuﬁaaﬁﬂumiu?ms ;ﬁmmamwmsﬁ a3. q%ua%’a LA 5,000,000
NMINARIATBIND JINY LLﬂ‘:QmﬂW‘W“ﬁ’m a°1maé'u ﬁuﬁuaqa
n3g lasfanananuinmin dsagiaiugia
WaLREY UaeMINAWITEIE
Development of local community
leaders' potential to manage
economic development Sansai
District is based on the principle of
progress, sufficiency economy
philosophy and sustainable
development.

63 ‘[mamsﬁ'@ummiﬂamﬁmLLazgiﬁﬂﬁmmaLﬁaa‘lﬁ 219138 @3, NIA AILN1IAI MY 30,000,000

damnwananInainayaduag g uaz
neznlslamiainamis Nunsdegaaminie

FuduazInanidnenwgedenddygiuas

UIANTIY (Iﬂiamimiﬁ@umméaﬁaaLﬁnga;jmi Hsmaasansd Tany fus
U 9 U
Wuunsdavianisaguegs (High Value

Destination)sunmsianisusangddaygidu

aquvl,wnm:ﬁmﬁ?uﬁu)

The development of tourism and
continuous service business to create
sustainable value-added and
distribute benefits thoroughly, as well
as to increase the production of high-
potential products and services with
wisdom and innovation (High Value
Destination project with the
management of the heritage of herbs
and local plants).

64 Iﬂidmiﬂkﬁﬂﬁttﬁtﬁuﬂﬂﬂﬁ%ﬁﬂlﬁﬂdﬂiﬁwQWJ HpemaaanTd s, siue lrous 41,596,700

augizﬁﬁ'ﬂswuu?mﬁ@msﬁwa AN RUAZ

) 4 =
gmﬂmamwmw a3. U3 w1

€
LNLIAW

doulusiuiinsaslivhis desnuuazusludym
Nﬂﬂﬂ%&laﬂﬂf%ﬂﬂ’mﬂi‘]ﬁ%ﬂﬂﬂmﬁﬂ (Iﬂ'idﬂ’]‘iu%‘lﬁ’]?
SAMIMINENITITITALAzFonandon)

The upstream forest conservation
and restoration project to maintain
fertility, properly organize water
management systems and link
agricultural areas thoroughly.
Prevention and solution to
sustainable smog pollution in the
North (Natural Resources and
Environmental Management Project)
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65

IﬂsamsddLa?umiu?mﬁﬂmﬁzuuﬁnﬂ’gmuﬁ
Fenatnaiin

Sustainable Green Community
Ecological Management Project

Hpmaaaned as. ks Jyly

Ing]

1,800,000

66

Tasamsaus o RAINTINEE N BATTUN1INER
AorndunsdusswamFniasanadagifiu
Training program to develop
agricultural skills in organic vegetable
production and sustainable
environmental development

W.8. WYAITIOH INIU

15,000

wWig Lanwus nulu

67

lasansfinmgaunangasnisnamnndfiauading
et (Jszidentszanm 2563)
Sustainable Landscape Development
Program (Fiscal Year 2020)

HpeaasanTd as. wiiad wiud

68,640

68

TassmImsamadumsviasiiisnagnagifiu
tyzdfautlszanm 2563

Sustainable Tourism Route
Management Project fiscal year 2020

W.R. ITNT Nadan

300,000

69

Iﬂsamﬂﬁ'uammu:ﬁ"ﬂs;lmwmﬁemﬁ'wmaﬁm
SrnTsunasa indnsaminesoudls tie
vaiulueunnadugisznay

Energy Engineering Professional
Empowerment Project Maejo
University Students to obtain a
license as an entrepreneur

HpeanTanTd s, sue lrous

5,750

70

TATIMIAN RN ITOUANENIWNNIS T S WEWMIL
WNANELAZAMHIAT INLIRUNRINUNAUN
Professional Performance
Enhancement Program for Students
and Alumni College of Renewable
Energy

w9 WARAS il

8,300

71

Imamiaﬁuagumiﬁnmﬁnﬁnwﬁﬂ ENRENRIN
NAUNH

Renewable Energy College Student
Education Support Program

;&“ﬁwmamwmiﬁ A7, DU Vl“ﬁﬂ“ﬁ%t

100,000

72

TassmsuAnTMAaLANAIWAN AW AUAS
wannasunsinunaunulungudszinaandon
szauT AN

Graduate Production and
Development Project for Renewable
Energy Development in ASEAN
Graduate Countries

HpmanTanTd as. siue lroTus

6,440,000
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73

Iﬂ?dﬂ’]iy‘im’m’]iw&:ﬁ’]%ﬂﬂLLﬂ%ﬁ‘Uﬂ’liﬁ’]gﬂ’]ﬁ;\‘i
ﬁﬁﬁ%ﬁLLﬂ:f@%ﬁii&l

Renewable Energy Integration Project
with Religious and Cultural
Maintenance

U 3N Q)
q

10,000

74

lassmssisigiadlalduiyaanyinma
WRITUNAUNY

Project to raise morale for renewable
energy college personnel

'3

gﬁwmamwmﬁﬁ a3. fiafins MgIad

46,731

75

lassmInAatimAauaswauwansnwitia
maﬁmwﬁ'@mumLmu‘lunaﬂ'uﬂi:mﬂmﬁﬂuﬁm{u
infnsnuSyane(lasnu muenau)
Graduate Production and
Development Project for Graduate
Scholars in Renewable Energy in
ASEAN for Undergraduate Students
(Jobs, Poverty Capital)

g’ﬁmmamwmiﬁ A3. DLW Vl’nmu:

600,000

76

Iﬂﬁmiﬁﬂ@ﬁmﬁyﬂmnﬁm PNRUNRIINUNALNY
152471 2563

2020 Renewable Energy College
Personnel Honor

9 TNT Qi)
1

5,000

77

TassmawamnasunaunueIfsusiaiasia
Pqi’ﬂUﬂﬁwg%ﬁﬂ’]iﬁ&lu‘ﬁ’]’ﬂﬂUQL‘H’]LL&zﬂ]mﬂ’]W"E’?@]ﬁ
ﬁﬂiwadymuuuﬁuﬁ'gmwLmemmwﬁ’\mf@

TN RGN

Participating renewable energy
development projects to enhance the
potential of mountain thai learning
centers and better quality of life of
communities on high ground along
the mae hong son border.

HsenaasanTd wiugy Yauaiy

350,000

78

IﬂsamidaLﬁ?umﬂﬁﬂ‘%‘aogvﬁwwé’ammmmﬁmT
LLm_lmﬁauﬁlwygwﬁumwmnﬁu

Project to promote the use of mobile
solar pumps in agricultural
communities

J09MIATNINIY a7, dAsUNY Sun
el

1,500,000

79

lassmrnnenamIsaEsumMINaafi g nwan
°uuzﬁuw?:ﬂmm“m%‘;Sauuaz”gu“ﬁu Wansae
Wudunaduuuylumslswasnunymiog
Expansion project to promote the
production of biogas from organic
waste at the household and
community level. To create a

HE8MIATINTE A3, TINTIH BTy

afl

X e

1,000,000
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prototype district in renewable
energy.

80

lassmafmnasnuanaunus dezirdnsdinm
bdbl

Sports Energy Project For The
Academic Year 2019

w1E HNTU NAANAL

25,000

81

Iﬂsamiwiamummw”wmgwu ﬂizﬁiﬂﬂﬂ’]ﬁﬁﬂhﬂ
2562

Community Development Volunteer
Energy Project Academic Year 2019

18 %NTU NEANAY

57,000

82

lasamsmussdnuduauindnanm

Energy Conservation Campaign

HT8aaTanse Fnauwndwng

@3, NOA1 TLALIAAS
U

20,000

WIE TUNT LW

e ToSu wuen

83

Iﬂiamiﬁ'@umﬁfﬂﬁnmg‘«;msﬁﬂuﬂuﬂmﬁwﬁ 21
uszmMaETIMIINEENIouUaNweTHwE ML
WNANBINENREWAIIUNAUNY

The 21st century and classroom-
based learning skills for renewable
energy college students

é‘ﬁ’)ﬂﬂ’]a@li?ﬁ]’ﬁﬂr A3, LU Vl“ﬁf_l“ﬁut

30,000

84

TasamInasnuauduiugn Uszdrinsdnm
w&dm
Children's Day Energy Project 2020

W18 BNTU NAANAL

10,000

85

AT IBTUNUAIUAYUWIMURRINUN I BUENGY
WAIUNAUNBUAZAYINEWAIINY

Funding from external sources of
renewable energy and energy
conservation

W.®. NUAATIN m'%'mgg’nim

5,000

86

lassmaassunnuwsaufmnsudnanwinmag
WAIUNAUNT

Renewable Energy College Student
Preparation Program

F‘?‘ﬁﬁﬂﬂﬁaﬂiﬁﬁﬂig A3. DLW vl’ﬂ?.l’ﬁut

20,000

87

lasansayiny dazwdl Jausyan Jusouun
ININALWAIUNAUNT

Conservation Project Tradition,
Culture, The Inaugural Day of the
College of Renewable Energy

W TN Q)
q

25,000
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88

Iﬂsamszﬁwm?mhLl;;l’wﬁmLuﬁﬂﬁuﬂiiﬁﬂﬁuw%’ﬁtﬁa
wmnIngdpuildgnisuimsaanAaRuECan
Aunidaininsuisas

The project to build a network of
organic seed producers for Maejo
University to fully manage organic
seeds.

Humansnangd aunw drian

1,500,000

89

insaInsiulng 2563 uflneusunniade
Wugunal

New Generation Farmers 2020
Organic Seed Production Training

01938 AT, TNTIU YYITRIY

90

mﬁf{TmLa:ﬁwmmwﬁ@L%aﬂuuummni’aqlu
Washweltuslomlluszuuinuasdunss
Research and development of
powdered fungus production from
local materials for use in organic
farming systems.

w1 Yrzwn@ d1din

22,153

— 1 -
W Wad Inuan

91

MINARAAS N EaTBunsSiRa s s asn ol
ﬁuﬁu@jﬂﬁmﬂszé’umsviauﬁmiﬂ BTNTUVBIS NS
sunme Jamiadoslnd “Sansai Go Local :
Wigaviasinlng guswdvlng dunnodula”
Development of organic products to
create a local identity to enhance
tourism by the community of San sai
district, Chiang Mai Province " Sansai
Go Local : Local Thai Tourism Growing
Community Sansai grows"

219138 itenln as. T vaufia

50,000

92

lassmsthonaamaluladnwdanaingmnn
waztfasunsnaaanmInaainaaluszuuinsas
Bun3e

The project conveys the technology
of the production of quality vegetable
seedlings and inputs for the
production of fresh vegetables in
organic farming systems.

819138 7. uEdLdow Susuun

150,000

93

Iﬂidﬂ’ﬁﬁ@u%’]ﬁ'ﬂUﬂWWLﬂH@]‘iﬂ'ﬁQ’Naﬂﬁﬁﬁuﬂéiﬂ%
Aufinamilonauusn

Development project for organic
plant producers in the Upper
Northern Region

& a & a
8191738 @3, Usznae Iﬂt%dl{uu

80,000
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94

IﬂﬁmsﬁnamuL‘ioﬂﬁﬂ'ﬁmsmwﬁmmmiﬁm{ﬁ’]
Sun3dorshaemamzidssdafihuuudssads
wazsatu

Simple organic aquatic food
production workshop for safe and
sustainable aquaculture

;ﬁmmaﬂﬁmsﬁ A7, FAWT AIAI

50,000

95

lassmsflnausuiged fiansuazusnmsimmslu
ﬁuﬁLﬁaUﬂiz@vuﬂqiﬁ‘ﬂﬂﬁiﬂmﬂ’]W&ﬁ“ﬁdiﬂﬂiiﬂﬂ
Wesanidarssgionllgunasgmdafinaunis
Adadu

Workshops and academic services in
the area to enhance the quality
management of wastewater from the
economic freshwater fish farming
system lead to sustainable organic
aquatic standards.

w.8. Wwos dsznavdadl

100,000

96

gwmiSouimaaosldfonaniiavezdunid
Learning base for earthworms,
organic waste disposal

Qu‘
wie Iwyad Twinas

100,000

97

gwFouinndaludunidunylindnnaunas dae
FFmnsruwaild 1

The base learns to produce organic
fertilizers that are not overturned by
Mae Jo Engineering 1.

A v & 4o a_ s
N 3.9, VIIINW "QWW%WE‘]U

80,000

98

lasangudtszaunuguinaianadwdansas
Bunsg

Center of Coordination Center of
Organic Excellence

we sWIA saaT

500,000

99

MINAWILATHFNZWINUAL TN TWITILTY & N5
Namﬂnmﬂagm%"’luﬂaﬂsmimﬁuL’fﬂ"LmTﬂmﬁu"n
ﬁm%’m:vumwmé‘uw%‘ﬁ

Strong economic development,
foundations and communities: The
production of Abuscular maicorisa
fertilizer in combination with
trichoderma for organic systems.

iaamamﬁmsrj a3. qu.ﬂ%ﬂ’] §nas

50,000

100

IﬂsamsmiﬁﬂaumL%aﬂﬁﬁﬁmﬂﬁmﬂmﬁﬁ@
wssgiauusazanlfiadlildnasgudafin
Sunidonuumansznodsrasmainsandsfine
atanaiinauazeafin

Aquaponics economic freshwater fish
farming workshop to meet organic
aquatic standards in accordance with

Q'n'mmam’ﬁmﬂf @3. Uszau angy

50,000
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the royal initiative of sufficiency and
sustainable eco-farming.

101

a L a = 6 1 o
Iﬂid ﬂ’ﬁﬁ’]uﬁﬂugﬂ“UEMWSULLUUVL&IﬂRUﬂﬂd

Organic Base Project

219138 A3, LRUIFUA Haad

120,000

102

IﬂsammﬂigﬁNﬁmﬁmsﬁl,ﬂlaqmmwamﬁnLLa:NaVL;T
funag

Organic Fruit and Vegetable Health
Processing Program

HBeaaTInTd a3, Mgyaw wie

Uszau

80,000

103

lassnmuissuinrwdansluguuuinsasdunid
vsuumingnse

Foundation project to learn to
produce crops in the form of organic
farming, university farms

a7, 370 MATH

900,000

104

A da  aecw a o) R
Iﬂidﬂ'ﬁwu'ﬂa%ﬂiﬂ(ﬂuLLUUNWW?Wf_ﬂRULLS\IIQ

Maejo University's Prototype Organic
Area Project

' 4 a
win j3lvad adl

88,000

105

a =3 o A a a6
lassnndawianuinsluszuninsasdunis

Organic Seed Production Project

w7 T5UNT UNIITOh

100,000

WY LRNRIT ﬁ\‘ﬁﬁl’ﬁﬂ

106

Iﬂidﬂ?iwa@mitlﬁ?.IULL@NI%?H_IU \NBATBUNIS

Red Okra Production Project in
Organic Farming System

Ao 2 A
Wi aaFNa NIINIAW

80,000

107

Iﬂix‘iﬂ'ﬁm%‘EJ&Iﬂ'J']&IW%E]NLL@ZLWNW‘j%ﬂSZﬁUﬂ’ﬁZﬁ
MudiInsnuniineasewnidliindnm

s Andadszgnd

The project prepares and enhances
the experience of biology and organic
farming for students in bio-applied
disciplines.

219158 a3, ansad Fanad

1,070

108

aﬁmawmw"u;jﬂszﬂaumnnwmniauﬂ?ﬁuaz
mwmﬂaa@ﬁn LﬁﬂL%E]&JIEIJEiQ@ﬁ’]%ﬂSE&JLﬂﬂf}@]iLLﬂi
gﬂﬁﬁ'}u‘l‘amtﬁ'u mnlﬁﬂmm‘ws:ﬂm;ﬁm&w‘“@um
agnagaiiu (nn1a9in)

Create and upgrade entrepreneurs of
organic farmers and safe agriculture
to link to the value-added agricultural
industry. Under king's science for
sustainable development (of all ages)

6 aa a
8139138 @3. Yo7 vme ﬁﬁﬂi‘:lﬁii

a_ 6

anil

5,000,000
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109

lassnmsaaiasatnansansdunidnamiie
AouUWBFILESNTTULMIKaAT i luladi
LRANIERY

The project to build a network of
northern organic farmers to promote
the production system with the right
technology.

> a

iadﬂ’]ﬁﬂi’ﬁ]’lﬁfj LY am’i"rg ABANK

q

11,471,500

110

TassmImInamnszuuSwwaniswiRaa s lona
muasgivasnaaiuafnnisunidlunudi
ﬂ’]ﬂl,‘lr‘\ﬁﬂﬂa%‘]_lu 2 Lﬁml”ﬁd’ﬁ‘% sluﬂmmfalw,mz
d@viszine

Supply chain development project to
create economic opportunities for
organic rice products in the Upper
Northern Region 2 to compete in
both domestic and international
markets.

019138 a3, §yw iiangauins

4,000,000

111

IﬂsanwsdwUwa@LwﬂTuIaSmﬂﬁwﬁagﬁm%ﬁﬁa
INBATEUNIHNNUMINTETITAS I AIn IR
Foslnsinazdyu

The project conveys the use of
microorganisms for organic farming
along the royal initiatives in Chiang
Mai and Lamphun.

HTumaasand a3, guu Tuuna

2,000,000

112

Imamiunsm”uqmmwmiﬁnmﬁaUni:mums
wamududlsznaumanuasdunid
(Organic Agripreneurship) sstlnsi iia
wisuanuwsan ity indnsumiinensouals-
UNT LafunTsiiesd Lm:um?ﬂmﬁ'ﬂmﬂfi}”—’gum g
Faauaasen 21

The project to improve the quality of
education with the development of
modern organic agripreneurship to
prepare students of Maejo-Phrae
University, Chalermprakiat and
Maejo-Chumphon University to the
21 century society.

;j“ﬁwmamﬂﬁmﬁ a7, AzT% AAIFI

Lt

1,200,000

113

lasansnangudifouinsadunidduuuy e
w”umﬁauuqmmam‘ Green -Organic -Eco
University vasuminoaousld - uns aduws:
Wiesd

Development of Prototype Organic
Learning Center to Drive Green-

HTueaasanTd a3, axin 40Ig9

L

2,800,000
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Organic-Eco University of Maejo-
Phrae University

114

IﬂiamiﬁnamuL’Eaﬂﬁﬁ‘ﬁmimnﬁvmﬂmﬂualuéaa
ﬁ’J%LLazLW\ddﬁﬂ%ﬁ’l%ﬁﬂvmﬂ’]&JLL%’J‘Y]’Nﬂ’ﬁaﬂﬁ%‘ﬂq%
LLRZR@NGHS&WU@Q&GLL’J@]&QN Lﬁ:aLiﬁﬁizUﬂﬂﬁiLgﬂd
fainaunsy

The workshop on the fish farming in
the garden grooves and longan
plantations in the longan plantation
stipulated in the guidelines to reduce
costs and reduce environmental
impact. To enter the organic
aquaculture system.

309MNAATITE ANFAUS NuWANa

Juseanm

wen@n : 50,000.00 vmn

115

9 a a A6y
Iﬂi\?ﬂ'ﬁﬂﬂizﬂuﬂquaﬂﬂquwQmﬂ']wau‘ﬂiﬂ 9 2

2nd Year Organic Coffee Production
Upgrade Project

4

drsenaasand as. nawn ggiad

1,500,000

116

lassmssasSuineasnIvdanumunsalunis
gnEauMINAanaMuNaunsg anuldraiwnis
ﬂE;l‘ﬂﬂ’]LLWlﬁfnvLﬁluﬁ?uﬁIﬂidﬂ’]iWSzi’]’ﬂﬁ’l%Lﬁ:aL‘ﬁln
Tamansuaadi

The project encourages farmers to
have the ability to enhance the
production of organic coffee
seedlings. Under the condition of
planting coffee under the umbrella of
the trees in the royal project area to
increase the chances of competition.

Humanaansd a3, Tnjans &9

=
WIR

1,000,000

117

Iﬂix‘iﬂ’]?ﬂﬂ']ﬂNaﬂ'ﬁﬁ'dLﬁ%wﬂ’liﬂa@]ﬁ]‘ﬁ%ﬁﬂ’]w‘ﬂﬂﬂ
pzBunidluszauaintauuszguou Wamsaa
Wudunaduuuylunslswasnunyuwiog
Expansion project to promote the
production of biogas from organic
waste at the household and
community level. To create a
prototype district in renewable

Htuenanansd as. sansyos A3%y
afl

[ e

1,000,000

118

energy.
lassmIdaaSuNMIHAAINBATAUNS SanENuTIn W
UaEENITININW

Project to promote organic
production with bio-charcoal and bio-
substances

HT8EaTIanTe a3, suds] AT

plTeld!

2,000,000
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119

Iﬂ?dﬂ’]iﬁlﬂlu’]g@iiﬁ]ﬂi:LﬁuLﬁ‘ﬂ%’Uiﬂdﬂ’]i@i’Jﬁ]
Usziin/3uses uaTEUAR UM TNANATIWNEAT
Bun3uazanasgunajiiamenmnsasda lu
ﬂizqnﬁ‘l’ﬁ’lumsmmﬂs:Lﬁmﬁamﬁmaamwmﬂi
The Inspector's Development
Program to certify the
assessment/certification and support
the adoption of organic standards
and good agricultural practice
standards to be applied in the
assessment to certify farmers.

Wiy a33awa Adnugs

2,000,000

120

Iﬂidﬂ’ﬁﬁlﬂlu’][g@iiﬁ]ﬂi:Lﬁul,ﬁﬂ%‘ﬂiﬂdﬂ’]i@i’ﬁl
Uszidu/ 50309 uazaiuapUMItIANaIIWNEAs
Suﬂ‘?ﬂ‘uazmmﬁmmiﬂﬁﬁ'ﬁmamimwmﬁﬁ Ty
ﬂs:qﬂ@ﬂ%’lumsmmﬂs:Lﬁmﬁamﬁmaamwsns
The Inspector's Development
Program to certify the
assessment/certification and support
the adoption of organic standards
and good agricultural practice
standards to be applied in the
assessment to certify farmers.

Wiy a33awa Adnsgs

2,000,000

121

lassnsausnanasgiwmindadny GAP uag
WaIIUNIIHEAT1IBUNIS

GAP Rice Production Standards and
Organic Rice Production Standards

N:’D"J YANFATINTY AT, LT

w1 BUFYA

21,400

122

an | o & = a
WHLARIVIININURN Liﬁ]IﬂNﬂ’]iﬂ anuaztnuLng’

1% a4

Agaiemamsuwng 12,000 éu Tuszuuinuas
dunidazaugamnnym

The announcement of the success of

12,000 medical marijuana cultivation

and harvesting projects in the

industrial organic farming system.

e anansg wiiu weluds

37,380

123

IﬂﬁmsamuLﬁaﬁmmﬁ’nmmwmﬁmmswﬁ@
RorndunsduaswamFniasanadnagifiu
Training program to develop
agricultural skills in organic vegetable
production and sustainable
environmental development

W.8. WRYIIIIH UNIUia

15,000

WY LONWUT Qqu

124

W WININTY WA

74,916
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Project/ Event Project Responsibility
lassnmnawmiboulsgndanusiamsans A7, ANTUITIOL aurisaulasu
WAIPIUNBATBUNITINS
Food Product Processing Unit
Development Program according to
International Organic Standards
125 Iﬂiammnsm“’uﬁuﬁ"’]mMml,l,a:mmigjmmgm UIWF WIATIY UWTT 3,500,000
InEATBUNSHIzaLaNg
The project to raise agricultural a3. finsunsval duridauledu
products and food to international
organic standards.
W/ NI RUSANSANA
w.8. Aggwrg) ufem
WIS F3QYQN SIWNA
we 89013 Lnansast
126 | lawsmawasmuonwuazpdvadaminensouild | we Uszass seavew 10,616,100
gumanenasidiinei
Maejo University Physical and
Landscape Development Project to
Eco-University
127 Iﬂ‘idﬂ’]‘iﬂ’ﬁﬁﬂEJ‘U?&IL:ﬁdﬂﬁﬂ‘ﬁﬂﬁﬂgﬂdﬂa’]ﬁ’ﬁﬂ Humaasand a3, Uiy anoy 50,000
wssgauusazanlfiadlildnasudafin
funidauuwansznaaszasmsinineasdeine
atanaiiauazafin
Aqguaponics economic freshwater fish
farming workshop to meet organic
aquatic standards in accordance with
the royal initiative of sufficiency and
sustainable eco-farming.
128 | lassmisdaaSumIvimsianmaszunfinaguud HpemaaanTd as. ns Toyly 1,800,000
Jonagagsiu Sustainable Green ey
Community Ecological Management
Project
129 TasamsmsuSmssanmsussniuiendeiiog goﬁqgmamms;j $1419 INEINA

($1809) uuwrAadsTgasughianaiie
Eco-Tourism Company Management
Project (Model) based on Sufficiency
Economy Philosophy
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130

ﬂ’]i"llwul,ﬂsa%ﬂ’]iﬁaﬂlﬁﬂlL’J?dﬁl,'!ﬂ Gﬁﬂiﬂidﬂ’ﬁﬂwu
dlasmnwszrzdnsinulle

Eco-Tourism Mobility With the
project due to the Royal Initiative,
Ban Poong

Wi 9970 LaIgITIIL

3,000,000

131

lassmawamndnanwunanemaouild-undy g
maduwurinanas Go.Eco.U
Maejo-Phrae University's Potential
Development Project to Become
Go.Eco.U University

wWig ayna uniuma

50,000

132

lasans" matiufindayanangasluszuuinsm
AnuFanafadvawangaTzaugandnm (CHE
Curriculum Online : CHECO)

Project "Course Data Recording in the
Conformity System of Tertiary
Curriculum (CHE Curriculum Online :
CHECO)

HTsenaasand a3, sannsal du

NEIN

280,180

133

lassms Eco Friendly Fashion (lasanns
aiuayunguisidnmanialy)

Eco Friendly Fashion Project (General
Education Group Support Program)

019138 Adfiuam Yyinm

134

lasimsdarihmangasrnuszuuRiasana M
saaAdedvaInangaTzaugandns CHE
Curriculum Online: CHECO

The program provides courses
through the tertiary curriculum
consistency review system, CHE
Curriculum Online: CHECO

w1 nflegn Snananud

45,800

135

Iﬂ‘idﬂ’]‘iﬂ’]ﬂﬁ/ﬂ’n&Iiﬁtﬂuﬂ’]'ﬁ;ﬁ“ﬂﬁ’]ﬂ'ﬂ5ﬂ§(ﬂi
(CHECO) vasinmaswwand
International College
Acknowledgment System Awareness
Program (CHECO)

W.®. ITNT Nadan

25,100

136

Tasamsudld szanesals 13wz Zero Waste
Mju dszdrdsulszanm w.ea. 2563

MaelJo Clean, Bright, Zero Waste Mju
Project fiscal year 2020

w4 Hadsny seLas

70,340

an € €
wg Agawayd lralomd

W §NaN LTINS

W aiﬂalﬁﬂi'l 'ﬁjqqty“ﬁi

137

w9 KRNy palaT

70,340
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Project Responsibility

Tassmswils azanemals 13v8: Zero Waste
Mju dszdrdsuszanm w.a. 2563

MaelJo Clean, Bright, Zero Waste Mju
Project fiscal year 2020

an 3 €
we Woawsy loeolonyd

W §NaN LTINS

W aﬁﬂami'l 'ﬁJ"WT]‘ZyTS

138 IﬂsamﬂﬁugaﬁhmmU:Lﬁaag%“ﬂﬁ?fm’miau 17 5.9, VI5NE ﬁﬁmuﬁaﬂ 8,000
Project to increase value from waste
to conserve the environment

139 | lawmuemsgmaaivozindagud 1 2 %.8. §101 FTariwgny 100,000
Zero Waste Economics Project Year 2

140 | lassmuessgmaaivozindagud 0 2 w.q. §101 F3adwgnyd 100,000

Zero Waste Economics Project Year 2
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There are many student organizations which create activities about green and environment
conservation. During normal situation they can do many things to promote except in the period of Covid-19.

There are 18 student organizations related to sustainability

No. Student organizations AL
1 pusunnETRalsSoulusuun URINENAE
Free Bird club for Rural Schools University
2 FUTURILFINANL I WUTIIN UMIINLAE
Art and Culture Promotion Club University
3 ausudadiansssumainon UMIINLAE
Hilltribe Arts and Culture Club University
4 susuoamWaILazi R s lomt UWANeNaY
Development volunteer and Humanitarian activity Club University
5 FUTWIMUT UMIINYIAL
Rak kheaw Club University
6 slugsinfnmauziasugaans ATLZLATHFANEAT
Student Union, Faculty of Economics Faculty of Economics
7 a‘[umﬁnﬁnHﬁﬂmmﬁ@nssumsmwm ASNAANTINNIILNBAT
Student Union, Faculty of Agricultural Production Faculty of Agricultural
Production
8 aIuasﬁﬂﬁﬂMﬂmzfjmﬂﬁmm:qmmv\nﬁumimwm ﬂm:%ﬂ?ﬂiimLLaZQ(ﬂa’l%ﬂii&lﬂ’ﬁLﬂH@]i
Student Union, Faculty of Engineering and Agro-industry Faculty of Engineering and
Agro-industry
9 sluasindnwauinamans AmEANEEAS
Student Union, Faculty of Science Faculty of Science
10 FlUaTHNAN N INENRULIHITANFAT FnenapuSuisanaas

233




‘AL

Student Union, School of Administrative Studies

School of Administ‘rati4ve

Studies
11 sluamindnmamzusmsmans ALUSINIARAS
Student Union, Faculty of Business Administration Faculty of Business
Administration
12 slugstinfnesameRammMIriosien ABERAINMITisEN
Student Union, School of Tourism Development School of Tourism
Development
13 aluarindnenanelszusuasninanymin AT TR TINENATN99
Student Union, Faculty of Fisheries Technology and Faculty of Fisheries
Aquatic Resources Technology and Aquatic
Resources
14 sluanindnmamzdadenaat ancAalenans
Student Union, Faculty of Liberal Art Faculty of Liberal Art
15 FLURIHNANINININRBNRINUNAUNG ININALWAIIUNAUNT
Student Union, School of Energy and Renewable School of Energy and
Renewable
16 sluasindnsanzssawnanazinalulad anzaTawnaLazinalulad
Student Union, Faculty of Information and technology Faculty of Information and
technology
17 ﬁIiJﬁiﬁﬂﬁﬂﬂ’]ﬂmzﬁﬂ’]ﬁ@ﬂﬂiiuﬂ?ﬁ@li{LLﬂzﬂWiaaﬂLLUH&QLL’J@&E&J ﬂmmmﬁmﬂniiummimxmiaanLu_m
Funndey
Student Union, Faculty of Architecture and Faculty of Architecture and
Environmental Design Environmental Design
18 sluasindnwanzaarmansuazinalulad anzAaImaasuazinalulad

Student Union, Faculty of Animal Science and technology

Faculty of Animal Science and
technology

234



ED 6 University-run sustainability website
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University sustainability website is available at http://www.green.mju.ac.th which consist of Maejo
policy and strategies in green and sustainability, information of green university issue and activities in both our
staff and student were published on website. Our website is available, accessible and updated regularly.
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ED7 Sustainability report

SeIUUaNISCNLdUIU
tASINMISUKINeNaudiden

THE OPERATIO r\
GREEN UNIVE 25

REPORT 202 h

The sustainability report of Maejo university is available and updated annually. There are both hard copy
and digital file available on green university website on http://www.green.mju.ac.th
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