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this report are based on the information at the time of preparing the report which may differ 

from current information due to the changes in the situation, changes in laws, etc. In addition, 

the information and comments posted include subjective judgment of the trust corporation. 

Please be noted that any actions taken by the users based on the contents of this report shall be 

done at user’s own risk. 

 Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred byה

use of such information provided in this report. 
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JICA  

 

─  

 Faculty of Medicine of Chiang Mai University♅▼fiⱴ▬  

110 Mueang Chiang Mai District, Chiang Mai, Thailand 

1959 10 28  

⌐ ╢ ╩ ∂≡⁸♃▬ ⁸ ⌐ ⌐ ∆╢ ⌐ ⇔≡

╩☻ⱦכ◘ ∆╢↓≤ 

⌐ ╢ ה  

 

 

2  

JICA  

 

 

 

 

Value Frontier㈱
＊コンサルタント

㈲ハンサ
＊コンサルタント

チェンマイ大学
医学部附属病院

チェンマイ大学工学部
環境エネルギー技術研究センター

Hansa International (Thailand) Co., Ltd
＊ローカルコンサルタント

公衆衛生省

/

天然資源環境省

ЈрЌ˔ʾТ϶˔ʾ

ЮДϰϸиʾϵϼЈйрІ

ЎϴрЫϱ ᶘ

Ӻᶘ

ˢם☼Ṑḩˣ

Ӻᶘ Ԛᶆᶘᴬᶘ Ⱨ ע
Є˔ОАЕʾ

ЮДϰϸиʾЈрЌ˔
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ה .3 ─  

─  

 ≢│⁸ ◖fiⱳכⱠfi♩≤⇔≡ CMU ⌐ ●☻

─ ה ⌐ ╢ ⅜ ↕╣⁸ ─ ⅜ ↕╣╢ ╩ ∆╢√

╘ ─ 1-1 1-7─ ⅜ ↕╣√⁹ 

⌐≈™≡│⁸ ─≤⅔╡≢№╢⁹ 

 

ᵑ 1-1 ₈ ●☻ ╩ ⇔⁸CMU ┼─ ⁸

≢─ ╩ ℮₉─  

 2019 6 27 ▬☿fi◐פ⁸ֿ │ ●☻ ●☻ ┘

─ ⁸ ⁸ ╩ ⇔√⁹CMU ─ ⅜ 2018 ⅛

╠ 2019 ⌐ ╣⁸ ╟╡⅔╟∕ 9⅛ ⇔√⁹ 

 

  

∕─1  ∕─2  

  

●☻ ─ ∕─1  ●☻ ─ ∕─2  
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●☻ ─ ∕─1  ●☻ ─ ∕─2  

 

●☻ ─  

 

ᵒ 1-2 ₈ ┘ ⸗♬♃ꜞfi◓ ╩ ∆╢₉─  

 ─ ╩ ╕ⅎ√⁸ ─ ⅜ ↕╣╢ ⌐ ⇔≡─ ─

╩ 4─ ╡ ⇔√⁹ 
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2  

N

o 

     

 

1  

 

┼─ ∟ ╡ ⁸
Ⱬꜟⱷ♇♩─ ⁸
⌐⅔↑╢ ─
 

 ה

 

▬☿fi◐פֿ
 

─
≢№╢√╘⁸
⇔⌂™⁹ 

 

2  

 

⌐ ╢○Ɑ꜠כ
─┼כ♃  

▬☿fi◐פֿ
⁸CMU 

CMU

 

ה
─ ⌐
╕╣╢√╘⁸
⇔⌂™⁹ 

JICA  

     

╕√⁸ ⸗♬♃ꜞfi◓ ⌐≈™≡│⁸ I. IV.─ ╡ ⇔√⁹ 

▪ ●☻ GB-20 ─  

GB-20 ─ ╩ ⌐ ≠™≡⸗♬♃ꜞfi◓⇔⁸CMU ⅜

≢ ▬☿fi◐פ⁹ֿ╢∆⌐℮╟╢⅝≢ ─☻♃♇ⱨ⅜ ≢№╢♅

▼fiⱴ▬⌐ ⇔≡™⌂™ ⌐⅔™≡╙⁸ ⌐≡⸗♬♃ꜞfi◓ ╩ ⇔

≡╙╠℮⁹ 

3: GB-20 ─  

  

●☻  ℃ 

 ℃ 

●☻  ℃ 

 kWh/  

 ℓ/ 

 m3/  

 kg/  

 kg/  

 kg/  

 h/  

 kg/  

─  kg/  

JICA  

 

▬ .  

   ♃▬⌐⅔™≡ ╩ ⌐ ∆╢ │⁸▪ⱷꜞ◌

ASTM ─ ASTM-D5231-92 ⌐ ⇔≡ ╦╣╢√╘⁸ ≢╙

╩ ™≡⁸CMU ⅛╠ ╢ ─ ╩ ⌐ ≠™≡

⇔⁸ ⱬכ☻≢∕╣∙╣─ ╩ ∆╢⁹ 
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4:  

 ⱬכ☻  

 

◒☻Ⱪ⁸ⱴכ꜡◓  % 

⁸ ⁸♃○ꜟ  % 

◖♇♩fi⁸●כ♀  % 

⅔╗≈ % 

╩ ↄ ⁸  % 

♥▫♇◦ꜙⱭכⱤכ  % 

ⱪꜝ☻♅♇◒ ◖♇ⱪ⁸  % 

∕─  % 

 

⁸  % 

Ᵽ♇◓  % 

ꜟכ♅☻ ─  % 

●ꜝ☻  % 

⁸♫▬ⱨ ⱷ♃ꜟ  % 

∕─  % 

 100 % 

          ASTM-D5231-92 

 

► ●☻ 

   ♃▬⌐⅔™≡ ⅛╠ ↕╣╢●☻╩ ⌐ ∆╢ │⁸▪ⱷ

ꜞ◌ EPA ─ ⌐ ⇔≡♃▬ MONRE ה

PCD ⅜ ⇔√ ⌐ ≠™≡ ─ ╩⸗♬♃ꜞfi◓∆╢√╘⁸ ≢

╙ ╩ ™╢↓≤≤⇔⁸2018 4 20 ⌐ ≤ ⇔≡™╢ 1

₈♥☻♩ⱪ꜡♩◖ꜟ₉╩ ⁹ 

 

5: ●☻  

  

SO2 30 ppm 

NO2 180 ppm 

HCl 25 ppm 

HF 20 ppm 

♄▬○◐◦fi 0.5 ng-TEQ/m3 

 120 mg/m3 

 10% 

Hg 0.05 mg/m3 

Cd 0.05 mg/m3 

Pb(mg/m3) 0.5 

            PCD 

 

◄  

♃▬⌐⅔™≡ ╩ ∆╢ ⌂ │ ↕╣≡™⌂™↓≤⅛╠⁸ 

USEPA─ ⌐ ∆╢↓≤≤⇔⁸ ⌐ ≠™≡ ─ ╩⸗♬♃ꜞfi◓∆╢⁹

⌂⅔⁸ ≢ ╩ ™╢↓≤⌐≈™≡╙⁸2018 4 20 ⌐ ≤
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⇔≡™╢ ─₈♥☻♩ⱪ꜡♩◖ꜟ₉╩ ⁹ 
 

6:  

  

  

  

♄▬○◐◦fi 3 ng-TEQ/g 

             JICA  

 

ᵓ 1-3 ₈ ◄Ⱡꜟ◑כ ☿fi♃כ─ ™│ ●☻

─ ⌐ ⇔≡⁸ ╛ ╩ ⇔≡ ה ∆╢₉

─  

▬☿fi◐פֿ │⁸ ●☻ ─ ⁸ ─ CMU

ⱷfi♥♫fi☻ 3 ▬☿fi◐פֿ┘ ─♃▬ Ɽכ♫♩כ ≢№╢ JT

◄fi☺♬▪ꜞfi◓ ⌐ ⇔≡⁸ ⌐≡ⱴ♬ꜙ▪ꜟ ♃▬ ╩ ∫≡ ─

ה ⌐ ╢ ה ╩ ∫√⁹╕√⁸CMU ─ ⌐ ⇔

≡⁸ ╩ ∂≡ ●☻ ─ ה ⌐ ╢ ה

╩ ∫√ ⌐≈™≡│ ─ ╡ ⁹∕─ ⁸CMU ∞↑≢

─ ה ╩≢⅝╢╟℮⌐⌂∫√⁹ 

 

ₒ ₓ 

▪ ⁸ ⌂  

≢│⁸ ה ≢ ⌐ ∆╢ GB ●☻ ─

⌂ ─√╘⌐⁸ ⌐╟╢ ─ ⁸ⱷfi♥♫fi☻ ─ ╩

√╢ ≤∆╢⁹╕√⁸ ⌂ │⁸ ─ ╡≢№╢⁹ 

GBה ●☻ ─ ⁸ ─  

ה ─ ─ ה  

ה ─ⱷfi♥♫fi☻ ─ ה  

ה ⌐⅔↑╢ ⌐ ∆╢  

 

▬  

2018 6 25 ₩6 30  

 

► ꜞ☻♩ ⁸ ⁸  

Mr. Wiwat Moon-Ai  

Supervisor of Maintenance, Faculty of Medicine, Chiang Mai University 

Mr. Suthisanon Jaikla 

Civil Engineer, Faculty of medicine, Chiang Mai University 
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ᵔ 1-4 ₈ ●☻ ─ ה ⌐ ╢ ╩ ℮₉─  

ₒ ⌐ ╢ ₓ 

─ ⌐⅔↑╢ ≤ ●☻ ⌐╟╢

1♩fi№√╡─ │⁸ ─ ╡≢№╢⁹ ─ ╩ ⇔≡™√√╘

≤⌂∫≡™╢ CMU─ │⁸ ╩ ∆╢∞↑≢

№╡⁸ ●☻ ╩ ∫≡™⌂™⁹∕─√╘⁸ ─╖╩ ⇔√ ─

│⁸ 9─≤⅔╡ ●☻ ─ ⅜ ≢№╢╙──⁸ 10─≤

⅔╡ ●☻ ╩ ╘√ ╩ ∆╢≤⁸ ╟╡╙ ↄ⌂∫≡™╢⁹ 

 

7 1♩fi№√╡─ THB ᵑ 

─  

●☻ ה ─╖  

 

JICA  

 

╕√⁸ ●☻ ╩ ╘√ ≤ ●☻ ⌐╟╢ ─ 1

♩fi№√╡─ │ ─ ╡⁹ 

 

8 1♩fi№√╡ THB ᵒ 

─  

●☻ ה ●☻  

ὓ ὓ

ṓ ỲˢkWhˣ 4.4 70 308 37 163

ὖ ˢLˣ 22.1 57 1,260 61 1,348

Ὧ  ˢhˣ з˔Ѝ˔ 62.0 11 682 3 186

ϷЧй˔Ќ˔ 33.0 11 363 3 99

ϷЧй˔Ќ˔ 33.0 11 363 3 99

2,976 1,895

᷃ ϹІᴟ Ẁᴣ ẛ Ẁ

›ὓ
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JICA  

 

⇔⅛⇔⁸ ─ ⌐ ⇔≡│⁸ ─ 2≈─ ≢ ╟╡╙ ↄ

╙╠╣≡™╢≤™℮ ⅜№╢⁹ 

≈│⁸ ⌐ ╟╡╙ ╘─ ╩ ⇔≡™╢↓≤≢№╢⁹

╩ ⇔√ 2021 8 ⌐ ╩♃כ♦─╘√─ ⇔√⅜⁸ ─ 4⅛

│ⱷfi♥♫fi☻─√╘⌐ ●☻ ╩ ⇔≡™⌂⅛∫√↓≤⅛

╠⁸ ─ ∟ ⅜╡╩ ∆╢ ⅜№∫√↓≤⌐╟╢⁹↓─ │⁸

≢№╣┌ 29Lה 640THB 2,200 ⌐ ╘╢↓≤⅜≢⅝╢⁹ 

╙℮ ≈│⁸ ●☻ ─ ╩ ∆╢√╘⌐⁸ ─ ™ ≤

╩ ⅛╠ ⇔⁸ ⌂ ╩ ⇔√√╘⁸ ─ ⅔╟┘ ⅜ ↄ

⌂∫≡™╢≤™℮↓≤≢№╢⁹ ─ 2 ╩ ╖╢≤⁸ ─ ≢│

─ ≤⇔⁸╕√ ⅜ ⌂ ╩♃▬ ≢ ∆╢↓≤≢⁸ 60

─ ╩ ╘╢≤ ⅎ≡™╢⁹↓─ │⁸ ♅▼fiⱴ▬

⅜ ╩ ⇔≡™╢ ⅜ 1 ♩fi№√╡ 12,000THB

47,000 ≢№╡⁸ 20,000THB⌐⌂╢↓≤⅜ ╕╣≡™╢↓≤╩ ╕ⅎ╢

≤⁸ ⌐ ↑ ╣╠╣╢ ≢№╢≤™ⅎ╢⁹ 

─ ⌐≈™≡│⁸♅ꜗfiⱴ▬ ⅛╠╙ ⌂ ≢ ⇔≡

™⅝√™≤™℮ ⅜ ⌐ ™≡™╢√╘⁸♃▬ ≢ ⌂ ╩ ≢⅝╢

╩ ⇔≡⅔╡⁸ ─ ╩ ∆╢ ╩ ⅎ≡™╢⁹ 

 

 

 

 
 

2021 8Ὦ ὓ ὓ

ṓ ỲˢkWhˣ 4.4 70 308 56 246

ὖ ˢLˣ 22.1 57 1,260 61 1,348

Ỳˢ ˣ 21.7 5 109

ᶨ ˢ ˣˢkgˣ 225.0 9 2,025

ˢ ˣ(kg) 125.0 77 9,625

ˢkgˣת 16.0 1 16

Ὧ  ˢhˣ з˔Ѝ˔ 62.0 11 682 3 186

ϷЧй˔Ќ˔ 33.0 11 363 3 99

ϷЧй˔Ќ˔ 33.0 11 363 3 99

2,976 13,753

᷃ ϹІᴟ Ẁᴣ ẛ Ẁ

›ὓ
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ₒ ─ ─ ⌐ ╢ ₓ 

9 ─  

─     

☿fi◘32,000 4 8,000 כ 

Ᵽכ♫  3,000 2 6,000 

☻ⱪ꜠כⱡ☼ꜟ 60,000 1 60,000 

●☻◔♇♩ 30,000 1 30,000 

 100,000 1 100,000 

 228,000 

78  

JICA  

 

10 5 ─  

5 ─    (THB) 

╤  540,000 90 6,000 ☺כ◔ה

 1,000,000 1 1,000,000 

 1,540,000 

524  

JICA  

 

─ ⌐⅛⅛╢ │⁸ ≢№╢☿fi◘⁸כⱣכ♫ ⁸☻ⱪ꜠כ

ⱡ☼ꜟ⁸●☻◔♇♩≢№╢⁹ ⌂ ☿fi◘⁸כⱣכ♫ ⁸☻ⱪ꜠כⱡ☼ꜟ│

╩ ℮⁹●☻◔♇♩│⁸♃▬≢ ≢⅝╢ ╩ ≢№╡⁸

─ ╖≢№╢⁹ │⁸ⱷכ◌כ⌐╟╢ ≢№╡⁸ ⁸◖fi

ⱪ꜠♇◘⁸כ ⅜№╢⁹ ▬☿fi◐פֿ⅜     ⁸│

─ ╩ ↑≡ ∆╢⁹◖fiⱪ꜠♇◘⁸כ │♃▬ ─√╘⁸ ⌂

≤⌂╢⁹ 

5 ─ ≢│⁸Ᵽ◓ⱨ▫ꜟ♃כ─╤ ─☺כ◔ה ≤⁸ ─

⅜ ╕╣╢⁹⇔⅛⇔⌂⅜╠⁸♃▬─ ⌐╟∫≡│⁸ ⅜

╦╢√╘⁸5 ╟╡ ™ ™│ ™ ╙ ⅎ╠╣╢⁹⌂⅔⁸CMU ⌐│⁸

╘ ╩⇔≡╙╠℮√╘ ╖≢№╡⁸ ↕╣≡™╢⁹ 

⁸↓╣╕≢ ↕╣≡™√ ─ │⁸ ⌂ ה

╩ ⇔√ ⁸ 5,000,000THB 1,700 ⁸5 ⅔⅝⌐ 3,000,000THB

1,020 ⌐⌂╢√╘⁸↓─ ≢╙ ●☻ ─ ⅜ ≢⅝

╢⁹ 

 

ᵕ 1-5 ₈ ●☻ ─ ⌐ ╢ ─ ⁸ ●☻⁸

⌐≈™≡ ╩ ℮₉─  
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▪  

 ASTM─ ⌐ ≠⅝⁸ ─◘fiⱪꜟ╩ ⇔⁸ ╩ ∫√⁹ 

─ ┘ │ ─ ╡⁹ 
 

  

 ─ ─  

  

ꜝⱲ ─  

 

11 ─  

 ⱬכ☻  

 

◒☻Ⱪ⁸ⱴכ꜡◓  8.0 % 8.6 % 10.0 % 

⁸ ⁸♃○ꜟ  8.8 % 7.0 % 17.3 % 

◖♇♩fi⁸●כ♀  8.0 % 7.0 % 10.0 % 

⅔╗≈ 16.8 % 14.8 % 31.9 % 

╩ ↄ ⁸  16.8 % 20.3 % 14.6 % 

♥▫♇◦ꜙⱭכⱤכ  6.4 % 3.1 % 4.6 % 

ⱪꜝ☻♅♇◒ ◖♇ⱪ⁸  14.4 % 14.0 % 2.7 % 

∕─  0.8 % 3.1 % 0.0 % 

 

⁸  0.8 % 0.0 % 0.1 % 

Ᵽ♇◓  11.0 % 17.4 % 5.4 % 

ꜟכ♅☻ ─  0.2 % 0.0 % 0.0 % 

●ꜝ☻  2.6 % 2.6 % 0.1 % 

⁸♫▬ⱨ ⱷ♃ꜟ  3.2 % 1.8 % 3.4 % 

∕─  2.2 % 0.2 % 0.0 % 

 100 % 100 % 100 % 

JICA  
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 ▬ ●☻  

 USEPA─ ⌐ ≠⅝ ●☻╩ ⇔⁸ ╩ ∫√⁹ ─ ┘

│ ─ ╡⁹ 

 

  

●☻ ─  ●☻ ─  

  

●☻ ─  ●☻ ─  

 

 

12 ●☻─ ∕─  

 

 

 

13 ●☻─ ∕─  

 

 

 

►  

 USEPA─ ⌐ ≠⅝⁸ ╩ ⇔⁸ ╩ ∫√⁹ ─ ┘

│ ─ ╡⁹ 
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─  ─  

  

─  ─  

 

14 ─  

 

 

ᵖ 1-6 ₈ ╩ ╕ⅎ⁸ ⌐ ∂≡ ⁸ ╩ ╢₉─  

▪)  

 ⱦ♬כꜟ⅜ ↄ ╕╣╢ ╩ ↄ ⁸ ─ ⅜ 16.8%

20.3%≤ ™ ─ │⁸ ⌡ 5% ⁹∕─√╘⁸ ⱦ♬כꜟ╩ ╛∆↓≤≢

↕╣╢ ─ ⅜⁸ ⌐ ⌂↓≤⅜ ↕╣√⁹ 

◗Ⱶ ─ ⌐ ≤│ ─⌂™ ╛ ⅝ ─ ╩

⇔√↓≤⅛╠⁸CMU⌐ ⇔≡ ─ ╩ ⇔√⁹ 

 

▬) ●☻  

   

 

 

►)  
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ᵗ 1-7 ₈ ┘ ⸗♬♃ꜞfi◓ ╩ ∆╢₉─  

ₒ ₓ 

 ⌐⅔↑╢ ─ ⌐≈™≡│⁸ ₁ ↕╣⁸

⌂ↄ ↕╣√⁹ 
 

  

─  ─ꜝ☺○  

  

─ ∕─1  ─ ∕─2  

 

⌐⅔↑╢ ─ ⌐≈™≡│⁸ ●☻

─ ⌐№╦∑≡○Ɑ꜠כ♃כ⌐ ⇔≡ ⌐ ╢ ⅜ ╦╣√⁹ 

     ●☻ ─ ⌐╟╡⁸CMU⅜ ⇔≡™√ ™ ⅛╠ ∆

╢ ╛ ⌐╟╢ ┼─ │ ↕╣√⁹ 

 

 ╕√ ≢│⁸ ◖fiⱳכⱠfi♩─ 1╩ ⇔√ ⁸ ◖fiⱳכⱠfi♩≤⇔≡

─ 2 ●☻ ─ ─ ⅜ ↕╣⁸ ⅜ ↕╣╢ ╩

∆╢√╘ ─ 2-1 2-7─ ⅜ ↕╣√⁹ 

⌐≈™≡│⁸ ─≤⅔╡≢№╢⁹ 

 

ᵘ 2-1 ₈CMU ≢ ─☼כ♬ כ◙כꜚ™ ╩

≤⇔√☿Ⱶ♫כ╩ ∆╢₉─  

 2021 10 18 ⁸ ♅▼fiⱴ▬ ╛ UNIDO
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ה ITPO ╩│∂╘⁸ ╛ ─

⁸◄fi☺♬▪ꜞfi◓ ⁸ 60 ─ ─╙≤⁸○fiꜝ▬fi ☿Ⱶ♫

╩כ ⇔⁸ ●☻ ─ ┘ ╩ ∫√⁹ 

 
 

○fiꜝ▬fi☿Ⱶ♫כ─  ◐fi☿▬ ⌐╟╢ ─  

  

CMU ⌐╟╢ ─  ⌐╟╢☻Ⱨכ♅─  

 

 

 

UNIDO ITPO ⌐╟╢☻Ⱨכ♅
─  

MOPH ⌐╟╢☻Ⱨכ♅─  

 

ᵙ 2-2 ₈☿Ⱶ♫כ ─ ⌐ ⇔≡ ●☻ ─ ⌐≈

™≡ ⇔⁸ ─ ⌐≈™≡ ⁸ ∆╢₉─  

 ☿Ⱶ♫כ⌐ ⇔√ MOPH│⁸♃▬⌐⅔↑╢◖꜡♫ ╩ ╕ⅎ⁸ ⅜

ⅎ≡™╢↓≤⁸╕√ ⌐ ⇔√►▬ꜟ☻╩ ↕∑╢ ⅜ ╘╠

╣≡™╢↓≤⅛╠⁸♃▬⌐⅔↑╢ ●☻ ─ ╩ ↄ ╘≡™╢⁹
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╕√ UNIDO ITPO │⁸ ●☻ ─ ╩ ╕ⅎ⁸ֿפ◐fi☿

▬ ⌐╟╢ ASEAN ┼─ ╩ ⇔√⁹ 

 

ᵚ 2-3 ₈CMU ◄Ⱡꜟ◑כ ☿fi♃⁸╡╟כ ─ ™

│ ╩ ⇔≡╙╠℮₉─  

 CMU ◄Ⱡꜟ◑כ ☿fi♃כ─Dr. Chatchawan Chaichana ⌐

╩ ⇔≡ ™√⁹ ∆╢╟℮⌐ 2021 11 11 ⌐ ─ MOPH─

⌐╙ ≤⇔≡ ⇔⁸ ●☻ ⅜ ≤⇔≡─

╩ ╢─⌐ ≡√⁹ 

 

ᵛ 2-4 ₈MOPH⅛╠ ⌐ ⌂ ╩ ∆╢₉─  

     2021 10 11 ⁸MOPH─ ≤ ╩ ∫√⁹2002 9 5 MOPH

Ministerial Regulation: Re Disposal of Infectious Waste B.E.2545 ─ 24 ⌐╟

╢≤⁸ ─ │ 25 ⌐ ─ 4 ─ ⌐╟╢╙─≤↕╣≡™╢⁹

≈ ⅜⁸ ⌐╟╢ ⁹ ≈ ⅜⁸ ⌐╟╢ ⁹ ≈ ⅜⁸

⌐╟╢ ⁹ ≈ ⅜⁸MOPH ⌐ ↕╣√∕─ ─ ≢№╢⁹╕√

26 ⌐≡⁸ ─ ⁸ ─ ≤ ●☻─ ─ ≈─

⅜ ≤↕╣⁸ ⅜ 760℃ ⁸ ⅜ 1,000℃⌐ ∆╢ ⅜№╢≤↕╣

≡™╢⁹ ≢ ●☻ │⁸ ●☻ ≤ ⅛╠⌂╡⁸ ●☻

─ ≤™℮ ⇔√ │⌂ↄ⁸ ⌐≡ ╙ ●☻╙

∆╢ ≤⌂∫≡™╢⁹∕─√╘ ─ MOPH─ ≢│⁸ ●☻

│ ≢│⌂™≤↕╣√⁹⇔⅛⇔⌂⅜╠⁸ ●☻ ≢760℃ ⌐ ∆╢

↓≤⁸ ≢ 1,000℃⌐ ≢♃כ♦╩≥↓╢∆ ⇔√ ⁸ │≤╙№╣⁸

≈─ ≢∕╣∙╣ ─ ╩ ⅎ≡™╢↓≤⅛╠⁸ ≤⇔≡ ↕╣╢

╙№╢≤↕╣⁸11 11 ⌐ ⌐ ∫√≤↓╤⁸ ⌐ ↕╣╢

≤ ↕╣√⁹↓─ ▬☿fi◐פ⁸ֿ │ ─ ⅝╙⌂ↄ⁸ ⌐

●☻ ╩ ≢⅝╢↓≤≤⌂∫√⁹ ⁸ ◘ⱴꜞכ─

≤ ⅝ ⅎ⌐⁸MOPH⅜ ≤⇔≡─ ╩ ∆╢↓≤≢ ⇔≡™╢⁹ 

 

ᵜ 2-5 ₈MOPH ┘ MONRE PCD ─ ≤

⌐ ╢ ⌐≈™≡ ╩ ℮₉─  

 2021 10 28 ⁸MONREהPCD ─ ≤ ╩ ™⁸

⌐ ╢ ⌐≈™≡│⁸1992 3 29 2017 6 19

─ MOPH Public Health Act B.E.2535 amended to (No. 6) B.E.2560⌐

↕╣╢↓≤╩ ⇔√⁹ ─ 73 ⌐╟╢≤⁸MONREהPCD─ ●☻ ╩

√↕⌂™ ⌐≈™≡│⁸ ⅜ ─ ⁸6◌ ─
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⌂™⇔ 50,000THB 17 ─ ⁸№╢™│∕─ ≤↕╣⁸ ─ ⁸

1 ─ ⌂™⇔ 100,000THB 34 ─ ⁸№╢™│∕─ ≤↕╣

≡™╢⁹ │⁸ ●☻ ╩ ▬☿fi◐פֿ╢⅝≢─≥↓∆√ ─ ●

☻ ─ ╩ ⇔∆╢╙─≢╢⁹ 

 

ᵝ 2-6 ♃▬ ┘ UNIDO ♃▬

≤ ⇔⁸ ⌐ ↑√ ⅜ ↕╣╢₉─  

 ─ ⱡfiהⱪ꜡☺▼◒♩ ╩ ⇔≡ ●☻

─ ╩ ╣⌂™⅛⁸ ♃▬ ⌐ ™ ╦∑√≤↓╤⁸ 

♃▬│ ⱡfiהⱪ꜡☺▼◒♩ ─ ≤⌂∫≡™⌂™√╘⁸

≤─ ╩ √⁹╕√ ♃▬ ≢⁸ ─ ה ─

╛ NGO ╙№╢⅜⁸ ⅜ ↕™⅛⁸

⅜ ⇔™↓≤⅛╠⁸ ♃▬ ≤─ ╩ ∂√ ─ │

⇔√⁹ ≢ UNIDO♃▬ │⁸ⱨ▫ꜞⱧfi⁸ⱬ♩♫ⱶ⁸ⱴ꜠⁸▪◦כ◌

fiⱲ☺▪⁸ꜝ○☻≤™∫√ ASEAN ≢─ ╩ ⇔≡™╢↓≤⅛╠⁸ ☿

Ⱶ♫כ≢─ UNIDO ITPO ⅛╠─ ⌐№╢╟℮⌐⁸ UNIDO♃▬

≤╙ ⇔⁸ASEAN ┼─ ╙ ⇔≡™ↄ⁹ 

 

ᵞ 2-7 ₈ ⁸ ╩ ∆╢₉─  

     

 

─  

 ─ │⁸₈ ●☻ ─ ⅜ ↕╣╢≤ ⌐⁸ ●☻

─ ╩ ∆╢₉≤™℮↓≤≢№╡⁸∕─√╘ 2≈─ ─ ╩ ╘≡™

╢⁹ 1│₈CMU ⌐ ●☻ ─ ה ⌐ ╢ ⅜

↕╣⁸ ─ ⅜ ↕╣╢₉⁹ 2│⁸₈ ●☻ ─ ─

⅜ ↕╣⁸ ⅜ ↕╣╢₉⁹ 

 

1 

  

1. CMU∞↑≢ ●☻

╩ ה ≢⅝╢╟

℮⌐⌂╢ 

1-1. ●☻ ╩ ⇔⁸CMU

┼─ ⁸ ≢─ ╩ ∫√⁹ 

1-3.CMU ◄Ⱡꜟ◑כ ☿fi♃כ─

┘ ●☻ ─ ⌐ ⇔≡⁸

╛ ╩ ⇔≡ ה ⇔√⁹ 

─ ⁸CMU∞↑≢ ●☻ ╩ ה
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≢⅝╢╟℮⌐⌂∫√⁹ 

2. ●☻ ⅜

╩ ⌐ ≢⅝╢╟℮

⌐⌂╢ 

1-6. ╩ ╕ⅎ⁸ ⌐ ∂≡ ⁸ ╩ ∫√⁹

─ ⁸ ●☻ ⅜ ╩ ⌐

≢⅝╢╟℮⌐⌂∫√⁹ 

3. ●☻ ─ ה

⅜ ⌐ ═

⅜№╢↓≤╩ ∆╢ 

1-4. ●☻ ─ ה ⌐ ╢

╩ ∫√⁹ 

≤─ ╩ ∫√⅜⁸

─ │⁸ ╩ ℮∞↑≢⁸ ●

☻ ╩ ╦⌂™√╘⁸ ≤⇔≡│ ●☻

─ ⅜ ↄ⌂∫√⁹ ⇔⁸ ∞↑≢ ⇔√

⁸ ●☻ │ ─

64% ─ ≢№╢↓≤╩ ⇔√⁹╕√⁸ ⇔

√ ─ ╟╡╙ ⌐ ™↓≤╩ ⇔√⁹ 

4. ●☻ ⌐╟╢

⅜♃▬─

╩ √∆↓≤⅜ ↕╣╢ 

1-5. ●☻ ─ ⌐ ╢ ─ ⁸

●☻⁸ ⌐≈™≡ ╩ ∫√⁹ 

─ ⁸ ●☻ ⌐╟╢

⅜♃▬─ ╩ √∆↓≤⅜ ↕╣√⁹ 

5. ⅜ ⌐ ↕╣╢ 1-2. ┘ ⸗♬♃ꜞfi◓ ╩ ⇔√ 

1-7. ┘ ⸗♬♃ꜞfi◓ ╩ ⇔√ 

─ ⁸ │ ⌐ ↕╣⁸ ⅜ ⌐

↕╣√⁹ 

 

╟╡⁸ 1 CMU ⌐ ●☻ ─ ה ⌐ ╢

⅜ ↕╣⁸ ─ ⅜ ↕╣╢ │⁸ ↕╣√≤ ⇔√⁹ 

 

2 

  

1. CMU⌐≡ ─√╘─☿

Ⱶ♫כ⅜ ↕╣╢ 

2-1.CMU ≢ ─☼כ♬

כ◙כꜚ™ ╩ ≤⇔√○fiꜝ▬fi☿Ⱶ♫כ╩

⇔√⁹ 

─≤⅔╡⁸☿Ⱶ♫כ╩ ⇔√⁹ 

2. CMU ─ ≢─ ●☻

─ ⅜ ╠╣╢ 

2-2.☿Ⱶ♫כ ─ ⌐ ⇔≡ ●☻

─ ⌐≈™≡ ⇔⁸ ─ ⌐≈

™≡ ⁸ ⇔√⁹ 

2-5. MONRE PCD─ ≤ ⌐ ╢

⌐≈™≡ ╩ ∫√⁹ 
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2-6. UNIDO♃▬ ≤ ⇔⁸ ⌐ ↑√ ╩

⇔√⁹ 

2-7. ┘ ╩ ─ ⁸

⇔√⁹ 

╟╡⁸CMU ─ ≢─ ●☻ ─

⅜ ╠╣√⁹ 

3. ●☻ ⅜♃▬─

ה ⱷ♦▫▪⌐ ╡ →

╠╣╢ 

2-3.CMU ◄Ⱡꜟ◑כ ☿fi♃כ─ Dr. 

Chatchawan Chaichana⌐ ─ ╩ ⇔≡

™√⁹ │MOPH─ ≢╙ ↕╣≡™╢⁹ 

╟╡⁸ ●☻ ⅜♃▬─ ⌐╟

╡ ╡ →╠╣⁸MOPH≢╙ ↕╣≡™╢⁹ 

4. ●☻ ⅜ MOPH

─ ⌐ ⁸ │MOPH≤

╩ ™ ⌐ ↑√ ╩

∆ 

2-4. ●☻ ⌐≈⅝⁸MOPH─ ⌐≡

⌐ ↕╣╢≤ ↕╣⁸↓─ ▬☿fi◐פ⁸ֿ

│ ─ ⅝╙⌂ↄ⁸ ⌐ ●☻

╩ ≢⅝╢↓≤≤⌂∫√⁹ 

 

╟╡⁸ 2 ●☻ ─ ─ ⅜ ↕╣⁸ ⅜ ↕

╣╢ │⁸ ↕╣√≤ ⇔√⁹ 

 

─ ⅛╠ √  

─╟℮⌐⁸♃▬≢│ ᵑ ᵕ─ ⅜№╢⁹ 

ᵑ ─ │ 1,000 ≢ ⅎ≡⅔╡⁸ │ ◖꜡♫►▬ꜟ☻

─ ╙№™╕∫≡⁸ ⌐ ─ ⌐№╢⁹ 

ᵒ ⇔⅛⇔⌂⅜╠⁸ ─ ─ ה ⌐│ ⌂ ⅜ ╘

╠╣⁸ ה ╙ ™↓≤⅛╠⁸ ╩ ↕∑╢↓≤⅜≢⅝⌂™⁹ 

ᵓ ╕√ ⌐ ─ ╩ ↕∑╢↓≤⅜≢⅝╢╟℮⌐⌂∫√≤⇔≡

╙⁸ ─ │ ●☻ ╩ √∆↓≤⅜≢⅝∏⁸ ⌐╟╢

⁸♄▬○◐◦fi ⌐╟╢ ╩ ⅝ ↓⇔≡™╢⁹ ─ ╖ ⁹ 

 

ⅎ≡⁸ ⌐≤╙⌂∫≡⁸ ╙ ≤⌂∫≡™╢⁹ 

ᵔ ●☻─ │ 288 -CO2 2019 ≢⁸ ─ ⌐№╢

1994 ─ 134 -CO2⅛╠ 6⁹ 

ᵕ ⇔⅛⇔⌂⅜╠⁸ ─ 4%╩ ╘╢ ⌐⅔↑╢ ╡ ╖│⁸ ⌂

ה ⅜⌂™↓≤⅛╠ ⅜ ╣≡™╢⁹ 

 

                                            
6 Our World in Data 
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▬☿fi◐פֿ  ─ ●☻ │⁸ ╩ ⌐ ∆╢╙─≢№╢↓≤

⅛╠⁸ᵑ ┘ᵓ─ ⌐ ∆╢╙─≢№╢⁹╕√ ⌂ ╩ ℮ ─ ⌐

⇔⁸ ה │ ↄ⌂╢╙──⁸ │ ↄ⌂™↓≤⅛╠⁸ᵒ─

⌐╙№╢ ∆╢╙─≢№╢⁹ ⌐ ●☻ ─ ─ ≢│⁸ ─

⌐ ⇔⁸ ─ ⅜ ⌂ↄ≡ ╗√╘⁸ᴖ ┘ᵕ─ ⌐╙ ∆╢╙─≢№╢⁹ 

 

 

 

₈Chiang Mai News20213 4 ₉ 

₈ 30 ⌐ ╡ CMU ≢ ─ ⅜ ™≡⅝√⅜⁸↓↓ 4

5 ─ ⁸ ⅛╠─ ≤ ⅜ ⇔⁸ ∞ ⌐ ∫≡™⌂™⁹

│ ─ ⌐╟╢ ≤ ⅞≢⁸↓╣╕≢⌐ ╙ ╛ ⌐

╩ ⇔ ≡≡⅝√⅜ ↕╣≡™⌂™⁹∕─√╘ ─ ⌐│ ╩ ⇔√╡⁸

∆╢ ╙™╢⁹╕√ ≤ ⌐╟╡ ╩ ℮ ╙™╢⁹₉ 

20213 4 ⁸CMU ≢ ⇔≡™√ │⁸ ─ ≢№

╡⁸ ─╟℮⌂ ╩ ⅝ ↓⇔≡™√⅜⁸202110 18⌐Ɫfi♪○כⱣכ↕╣

√ ●☻ │ ╙ ╙ ↕⌂™√╘⁸ ⌐⅔↑╢ ─ ─

⌐ ⇔≡™╢⁹ 

 

  

2  2 ─  
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─ ה ┼─  

▬☿fi◐פֿ │⁸ ⌐≡ ╩ ∆╢ ▬☿fi◐פ⁸ֿ⌐ ≤ ⌐⁸

←╪╕ ▬ⱡⱬכ◦ꜛfi ─ⱷfiⱣכ≢№╢ ≤ ⇔⁸ ⌐

≡ ▬fiⱴ▼♅ה ☿Ⱶ♫כ╩ ⇔√⁹ ☿Ⱶ♫כ⌐│ ⅛╠ 20

─ ⅜№╡⁸ ─ ⌐ ⇔√⁹ 

▬☿fi◐פֿ√╕ │⁸ ╩⅝∫⅛↑⌐ CMU ─ ╩▬fi♃כfi≤⇔≡ ↑

╣⁸∕─ ⁸ ─ ≤⇔≡ ⇔⁸ │♃▬ ⌐ ⇔≡╙╠∫≡™╢⁹

╙↓─╟℮⌂ ╡ ╖╩ ⇔⁸ ─ ∆╢ ─ ╩ ╢⁹ ⌐ 2019 10

⌐│Ᵽfi◖◒ ⌐ Kinsei Sangyo (Thailand) Co., Ltd╩ ⇔≡⅔╡⁸ ⁸ ≤Ᵽ

fi◖◒ ≤─ ≢─ⱦ☺Ⱡ☻ ╙ ⅎ╢↓≤⅜ ↕╣⁸ ─ ┼─ ╩

╢⁹ 

 

─ ─ ⌂ ⌐≈™≡ 

CMU ≢│⁸ 2♩fi─ │ ↕╣≡™╢⅜⁸ │

◖꜡♫►▬ꜟ☻ ⌐ ⇔√ ─ ↑ ╣╙ ∫≡™╢↓≤⅛╠⁸ ⅜

⇔≡™╢⁹↓℮⇔√ ⅛╠⁸CMU ≤⇔≡│ ≢ ⅎ ↑╠╣√ ●☻

╩ ╙ ⇔≡ ⇔≡™ↄ ╩⇔≡™╢⁹ ─ │⁸CMU

─ ☻♃♇ⱨ 5 ⅜ ℮ ≢№╡⁸∕─℮∟─ 1 │ ─ ⌐≡

╩ ⇔⁸ ╩ ∑╠╣╢↓≤⅛╠⁸ ─ │⌂™⁹╕√ ⌐≈™≡╙⁸

CMU │ ─ 2-7≢ ⇔√ ⌐ ╩ ℮ ≢№╢↓≤⅛

╠⁸ ─ │⌂™⁹ 

 

─ ≤  

p.20─ᵛ 2-4₈MOPH⅛╠ ⌐ ⌂ ╩ ∆╢₉─ ≢ ─ ╡⁸

●☻ │ ⌐ ↕╣╢≤ ↕╣√⁹ ⇔⁸ │ ≢ ╩ ™√

≤⌂∫≡™╢√╘⁸ MOPH⅛╠ ╩ ∆╢ ≢№╢⁹ 

╕√⁸♃▬─ ≢│ ─ ⌐ ∆╢ ⌐ ╢ ⅜ ⌂√╘⁸

⌐≈™≡│ ╩ ™⁸CMU⅜ ⌐ ∂≡ ╩ ╢↓≤≤∆╢⁹ 
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4. ─ⱦ☺Ⱡ☻  

─ ⌐⅔↑╢ⱦ☺Ⱡ☻ ─ ה  

ᵑ ⱴכ◔♇♩ ┘ ─ ╩ ╗  

≢│⁸ ◌►fi♃כⱤכ♩≤⇔≡ ─ ╩ ∆╢

╩ ⇔⁸ ≢─ ⅜№╢ⱪכ◔♇♩ ╩ ╘≡ 5 ≈─ ≤ ╩

╘√⅜⁸ ↄ─ ≢│⁸ ╕≢⌐ ⱪ꜡☿☻╩ ╢ ⅜№╢↓≤⁸ⱪ꜡☺▼

◒♩ ─√╘─ ⅜ ≢│⌂™↓≤⁸ ─ ⅛╠ ꜠ⱬꜟ≢

─ ⌐│ ⅜№╡ⱪ꜡☺▼◒♩ ↑ ╣╩ ╘╢↓≤⅜ ≢№╢↓≤⅛╠⁸

╕≢⌐ ↄ─ ╩ ∆╢↓≤⅜ ⇔√⁹ ⁸◌►fi♃כⱤכ♩ ─√╘─ ה

─ ≢⁸ ⌐╙ ⌂ ≢│ ⌐ ─ ╩ ≈

≤↓╤╙№╢≤™℮↓≤⅜╦⅛╡⁸ ⌐ⱪ꜡☺▼◒♩┼─ ⅜ ↄ ⌂ ╩

≢⅝╢ CMU ╩ ⇔√⁹↓─↓≤⅛╠⁸ ─ⱦ☺Ⱡ☻ ⌐⅔™≡│⁸

─╖⌂╠∏ ⌂ ⁸CMU ─ ≢╙ ─ ⅜

№╢╙─≤ ⅎ⁸∕╣╠ ┼─ ●☻ ─ ╩ ⇔≡╖√⁹ 

⌐№√∫≡⁸╕∏│ ⅝⅛↑─ ≤⌂╡℮╢ ╩ ↕∑╢√╘⁸ ┼─

ⱥ▪ꜞfi◓ ╩ ⇔√⁹ ⁸♃▬⌐│ ⌂ ≤⇔≡ 1,000─

≤ 260─ ⅜№╢≤↕╣≡™╢7⁹ 1,000─ ─℮∟ ⌐

№╢╙─⅜ 896 ≤ ╩ ╘≡⅔╡⁸∕╣╠│ ≢⅝╢ ╛☻ⱦכ◘ ⌐╟

∫≡ ⌐כꜞ◗♥◌─≈7 ↕╣≡™╢ 12 ⁹↓─℮∟⁸A ◒ꜝ☻⌐ ∆╢ 33 ╩

≡╖╢≤⁸ │ 719 433 ⁸ 1,280 ≤ ╙ ⅝ↄ⁸ ⌂

⅛╠ ╙ ™≤ ⅎ╠╣╢√╘⁸ ╩ ≢ ╩ ∫≡™╢

⅜ ™─≢│⌂™⅛≤™℮ ⌐ ≠⅝⁸33 ┼─ⱥ▪ꜞfi◓ ╩ ⇔√8⁹ 

 

15 ─  
 
  

A (Advance-level Referral Hospital)⁸4 8 ╩◌Ᵽ⁸כ  33 

S (Standard-level Referral Hospital)⁸1 ◌Ᵽ⁸כ  50 

M1 (Mid-level Referral Hospital)⁸◄ꜞ▪ ─  34 

M2 (Mid-level Referral Hospital)⁸ 120  86 

F1 (First-level Referral Hospital)⁸ 60−120 86 

F2 (First-level Referral Hospital)⁸ 30−90 508 

F2 (First-level Referral Hospital)⁸ 10 99 

 896 

MOPH 

 

                                            
7 2016ₐ ⌐⅔↑╢Ⱬꜟ☻◔▪ ─ ▬♃ה  ₑ

http://www.meti.go.jp/policy/mono_info_service/healthcare/iryou/outbound/activity/healthcare.html 
8 MOPH ─ ⌐≈™≡│⁸ ─☻כⱬ♃כ♦╡╟ ╩ ↑√⁹ 
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 ─ ⌐ ⇔≡⁸33 23 ⅛╠ ╩ √≤↓╤⁸ 23 ⅜

╩ ⇔≡™≡™╢↓≤⅜ ⇔√ 2 ⁹↓─↓≤⅛╠⁸

┼─ ⌐╟∫≡ ╛ ≢─ ⅜ ↕╢╟℮⌐⌂╣┌⁸ ●☻

╩ ↔≤⌐ ≢⅝╢ ╙№╢≤ ⅎ╠╣╢⁹╕√⁸ ╩ √ 23

─℮∟ 4 ⌐≈™≡│⁸ ⌐ ≢ ╩⇔≡™√↓≤╙ ╠⅛⌐⌂╡⁸↓

╣╠4 ≢│ ⌐╟∫≡ ≢─ ╩ ∆╢ ╙ ™≤ ⅎ╠╣

╢⁹ ⁸ ⅜ ≢⅝≡™⌂™ ┼─ ≤ ⇔≡⁸ ⌐ ≠⅝⁸

⅜ ↄ ≢ ∆╢↓≤╩ ∆╢ ─№╢ 7 ⁸⅛≈≡ ≢─

╩ ∫≡™√ 4 ╩ ⌐ ╩ ⇔≡™ↄ ≢№╢⁹ 

 

16 Aה ◒ꜝ☻ ┼─ⱥ▪ꜞfi◓  
 

  
─  

  

№╡ 23 

 23  

≢  0 4 ⅜ ⌐ ≢ ╩
⁹ 

 4  4 ⅜ ≢─ ╩ ⁹ 

 6   

 33   

JICA  

 

 ⌐⁸◌►fi♃כⱤכ♩≤ ⌐ ─ ┼─ ╩ ∆╢√╘⁸

┼─ⱥ▪ꜞfi◓ ╩ ⇔√⁹ ⁸♃▬⌐│ 31─ ⅜№╡⁸

℮∟ 11 ⅛╠ ─ ⌐ ∆╢ ╩ ╢↓≤⅜≢⅝√ 3 9⁹

11 ─℮∟⁸ ─ ⅜ 1 №√╡ 1t╩ ⅎ≡™╢ │ 1 ⇔⅛

∆╢↓≤⅜≢⅝⌂⅛∫√⅜⁸4 ⅜ ⌐ ≢ ╩ ∫≡⅔╡⁸∕─℮∟ 1

│ ╩ ↑≡ ⁸ ╢ 3 │ ⇔≡™√ ─ ⅜ ≢ ╩

⇔≡™╢≤™℮ ╩ √⁹↓─↓≤⅛╠⁸ ─ A◒ꜝ☻ ┼─ ≤

⌐ ⅝⅛↑╢ ─№╢ 5≈─ ╩ ≢⅝√⁹ 

 ╕√⁸ ─ ┼─ ⌐ ⇔≡│12 ⅛╠ ≢─ ╩ ↕╣√√╘⁸

⌂▪ⱪ꜡כ♅╩ ≡ ה ╩ ⇔≡™ↄ ≢№╢⁹ 

  

 

 

 

 

                                            
9 ♃▬─ ⌐≈™≡│⁸ https://th.wikipedia.org/wiki/ДУГϻШжОϵЄСЯЖСИХЈГУЖТГЯЏЈГЙУЛІДϨбЊЌДСЮЈЙвЈГ⅔╟┘

https://th.wikipedia.org/wiki/ДУГϻШжОϵЄСЯЖСИХЈГУЖТГЯЏЈГЙУЛІДϨбЊЌДСЮЈЙвЈГ╩╙≤⌐web ⌐╟╡ꜞ☻♩╩ ⁹ 
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17 ┼─ⱥ▪ꜞfi◓  
 

  
─  

  

№╡ 11 
 11  

≢  0 4 ⅜ ⌐ ≢ ⁹ 

 15  12 ⅜ ≢─ ╩ ⁹ 

 5   

 31   

JICA  

 

─ 2≈─ ╖─╒⅛⁸ ─ ⅛╠│ ↄ─ ⅜ ─ ╩
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1. BACKGROUND 

As the economy grows in Thailand, domestic, industrial and medical wastes also increase, 

and the demands for properly disposing of them get higher and higher. In particular, there is 

an acute demand for properly disposing of medical wastes because they contain infectious 

substances. However, there are the following problems: 

 (1) The volume of medical wastes has been growing approximately 1,000 tons every year, 

and COVID-19 of recent years are accelerating the growth. 

(2) However, existing medical waste incinerators require advanced skills and high costs for 

operation and maintenance. 

(3) Besides, they do not necessarily meet the emission standards in Thailand and cause 

problems to the environment and the humans by suspended particles and dioxins. 

(4) The volume of emissions of greenhouse gases in Thailand has been increasing from 134 

million t-CO2 in 1994 to 288 million t-CO2 in 2019.  

(5) However, the actions to decrease the volume in the waste sector lag behind because there 

are few effective means. 

 

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES 

(1)  Purpose 

The purpose of the survey is to install Kinsei Sangyo’s incinerator at Chiang Mai 

University Hospital, and verify its effects by properly disposing of its medical wastes. The 

survey also aims at promoting it to other potential users in Thailand. 

    

(2)  Activities 

Activities related to verification of Kinsei Sangyo’s incinerator. 

1-1: Kinsei Sangyo produces, delivers, and installs a GB20 type incinerator with the 

capacity of 3 tons per day at Chiang Mai University Hospital. 

1-2: Kinsei Sangyo makes environmental management plan and environmental 

monitoring plan. 

1-3: Kinsei Sangyo transfers skills and knowledge on its incinerator through 

comprehensive training in Japan and on-the-job training in Thailand to operators of the 

incinerator and the head of Energy Technology for Environment Research Center of 

Chiang Mai University. 

1-4: Kinsei Sangyo makes economic analyses of operation and maintenance of the 

incinerator.  

1-5: Kinsei Sangyo makes analyses of compositions of medical wastes, emission gases, 

and burned ashes from the incinerator.  
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1-6: Kinsei Sangyo improves the functions of the incinerator, if necessary. 

       1-7: Kinsei Sangyo implements the environmental management plan and the 

environmental monitoring plan. 

 

Activities related to promotion of Kinsei Sangyo’s incinerator. 

       2-1: Kinsei Sangyo holds a seminar for disseminating information on its incinerator to 

potential users other than Chiang Mai University Hospital. 

       2-2: Kinsei Sangyo explains about effects of its incinerator to the participants in the 

online forum and considered the possibility of introducing it to them. 

       2-3: Energy Technology for Environment Research Center of Chiang Mai University 

makes a research paper on Kinsei Sangyo’s incinerator. 

       2-4: Kinsei Sangyo seeks for technical and commercial approval to sell its incinerator in 

Thailand an is expecting to receive it soon. 

       2-5: Kinsei Sangyo exchanges views on rules and regulations concerning medical waste 

disposals with Pollution Control Department of the Ministry of Natural Resource and 

Environment. 

       2-6: Kinsei Sangyo considers the possibility of introducing its incinerator to potential 

users in consultation with the Embassy of Japan in Thailand and UNIDO Thailand.  

       2-7: Kinsei Sangyo identifies local partners in Thailand. 

 

(3)  Information of Product/ Technology to be Provided 

 

(4)  Counterpart Organization 

Name: Faculty of Medicine of Chiang Mai University 

       Location: 110 Mueang Chiang Mai District, Chiang Mai, Thailand 

       Establishment: 28 October, 1959 

Combustion

Furnace

Hot Water

Furnace

Gasification

Furnace
Quench

Tower

Bag

Filter

Stack

JICA financed portion CMU financed portion

Active

Carbon

Silo

Emission

Gas

Duct

Slaked

Lime

Silo
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(5)  Target Area and Beneficiaries 

The target area is the city of Chaing Mai and beneficiaries are 1.8 million of its 

population.  

 

(6)  Duration 

The survey started in December 2017 and ended in December 2021. 

 

(7)  Progress Schedule 

See annex 1. 

 

(8)  Manning Schedule 

See annex 2. 

 

(9)  Implementation System 

      

 

 

3. ACHIEVEMENT OF THE SURVEY  

(1) Outputs and Outcomes of the Survey 

1)  Kinsei Sangyo has been able to install a GB20 type incinerator with the capacity of 

3 tons per day at Chiang Mai University Hospital and transfer skills and knowledge on 

its incinerator through comprehensive training in Japan and on-the-job training in 

Thailand to operators of the incinerator and the head of Energy Technology for 

Environment Research Center of Chiang Mai University. As a result, Chiang Mai 

University Hospital is now able to operate the incinerator.  

Takasaki City 

Government

Kinsei Sangyo

University of

Gunma

SME support Technical support

Gunma 

Innovation Council

Value Frontier

(consulting)

Hansa

(consulting)

Faculty of Medicine

Chiang Mai University

Energy Technology for Environment 

Research Center of Chiang Mai University 

Hansa International (Thailand)

(local assistance)

Technology transfer

MOPH

Incinerator

Guidance Guidance

Technical support Report

backup

Japan Thailand

Bank of Gunma

Financial 

assistance

MONRE

Coordination

JICA
Guidance

Coordination Market analysis
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. 

  
Foundation Delivery 

  

Installation Completion 

  
Lecture in Japan Examination in Japan 

 

     2)  Kinsei Sangyo has been able to verify effects of the incinerator in environmental and 

economic terms. As a result, Chiang Mai University Hospital is now able to operate it in 

good terms.  
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Emission test Burned ash test 

 

       The operation cost per ton of THB 13,753 by Kinsei Sangyo’s incinerator is higher than 

the old incinerator at Chiang Mai University Hospital because the old one does not have 

the function of treating emission gases. It is slightly more expensive than the cost that 

Chiang Mai University Hospital currently pays for entrusting an external company to 

dispose of medical wastes at THB 12,000, but will be less expensive than the cost that the 

company will increase to THB 20,000 in the near future. The details are as follows: 

 
 

                               Annual maintenance cost      (Unit:THB) 

 Unit cost Volume Sum 

Censor 8,000 4 32,000 

Burner 3,000 2 6,000 

Spray nozzle 60,000 1 60,000 

Gasket 30,000 1 30,000 

Inspection 100,000 1 100,000 

Total 228,000 
 

                (Unit:THB)

Aug,2021 Volume Sum Volume Sum

Electricity (kWh) 4.4 70 308 56 246

Diesel oil ( ) 22.1 57 1,260 61 1,348

Water ( ) 21.7 5 109

Activated carbon (kg) 225.0 9 2,025

Baking soda (kg) 125.0 77 9,625

Salt (kg) 16.0 1 16

Peronnnel (h)   Leader 62.0 11 682 3 186

Operator 33.0 11 363 3 99

Operator 33.0 11 363 3 99

2,976 13,753

Unit

cost
Old incinerator

Kinsei Sangyo's

incinerator

Total

Operation cost per ton
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5-year maintenance cost      (Unit:THB) 

 Unit cost Volume Sum 

Filter cloth & cage 6,000 90 540,000 

Refractory change 1,000,000 1 1,000,000 

Total 1,540,000 

 

     4)  Kinsei Sangyo has been able to hold an online forum for disseminating information on 

its incinerator to potential users other than Chiang Mai University Hospital and a handover 

ceremony. As a result, it has been able to promote its incinerator in Thailand. 

  

Online forum Speech by Kinsei Sangyo 

  
Speech by Dean of Faculty of Medicine Speech by Consul-General 

  

Speech by Head of UNIDO ITPO Speech by Ministry of Public Health 

 

     5)  Kinsei Sangyo has agreed with Ministry of Public Health that it will receive from 

Ministry of Public Health an official letter acknowledging its incinerator as an incinerator 

in exchange for this summary report. With it, Kinsei Sangyo will be officially able to 

start selling its incinerators in Thailand.    
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(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization  

Chiang Mai University Hospital operates and maintains the incinerator on a daily basis. 

It is also going to entrust Kinsei Sangyo’s local partner to conduct periodic maintenance 

on a regular basis.  

 

4. FUTURE PROSPECTS   

(1) Impact and Effect on the Concerned Development Issues through Business 

Development of the Product/ Technology in the Surveyed Country  

      As mentioned in BACKGROUND, incinerators in Thailand do not necessarily meet the 

emission standards and cause problems to the environment and the humans by suspended 

particles and dioxins. An article of Chiang Mai News dated March 4, 2021 reported such 

problems. With Kinsei Sangyo’s incinerator, Chiang Mai University Hospital as a part of 

Chiang Mai City Community has been able to overcome the problems. Kinsei Sangyo will 

make great contributions to other parts of Thailand by installing its environmentally-

friendly incinerators.  

 

(2) Lessons Learned and Recommendation through the Survey 

     1) Things to consider when approaching potential customers 

      Mentioning this survey to potential customers tends to make them think that an incinerator 

is granted by JICA. We learned that it is important to negotiate with them by not leading 

them thinking that way. Also considering the business culture in Thailand, it is important 

to start negotiating with a bigger amount than usual and wisely negotiate the price. 

 

     2) Things to consider for procurement and production  

      In the business culture in Thailand, procurement of materials requires advance payment. 

Therefore, it is necessary to plan its expenditure in the finance plan. As for production, it is 

important to check it with eyes.  

      

     3) Things to consider about the environment and laws 

      There are regulatory standards. However, the capacity to measure figures according to the 

standards in the private sector is limited. Consequently, there is a possibility that one cannot 

obtain the accurate result. There is also an administrative concern that even a signed 

document by government does not mean anything depending on personnel. 
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ATTACHMENT: OUTLINE OF THE SURVEY  

 

Expacted outcomes in Japan

ü Demand for disposing of medical 

wastes hasbeendecreasing.

ü KinseiSangyo’s management will be 

stabilized by taking in the demands in 

Thailand. 

ü With the participation by affiliated 

local companies, banks, and 

universities, local economy will be 

revitalized.

ü Medical wastes are properly disposed 

of at CMU hospital.

ü Environmental pollution is mitigated 

in ChiangMai City.

ü Due to lack of engineers and 

budget for O&M, it is difficult 

to operate medical waste 

incinerators.

ü Even though they are operated, 

meeting environmental 

standards, such as in dioxins,    

is difficult.

Development needs in 

Thailand

Thailand Verification Survey with the Private Sector for Disseminating Japanese Technologies for 
Appropriate Medical Waste Disposals by the Next Generation's Incinerators

KinseiSangyo Co., LtdGunma Prefecture

Expected outcomes in Thailand

Outputs of the Survey

ü With KinseiSangyo’s incinerator 

installed at CMU hospital, 

KinseiSangyo tries to properly 

dispose of medical wastes from 

the hospital and prove its 

effectiveness.

ü KinseiSangyo tries to consider 

introducing its incinerators to 

other potential users.

Technology/Product

Incinerator

Easy O&M

Inexpensive O&M

Meeting environmental 

standards

Thailand

Present

FutureProject

C/P Faculty of Medicine,

Chiang Mai University CMU

Period Dec 2017 to Dec 2021

Site Chiang Mai City
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Annex 1 

Progress Schedule 

 

 

 

 

 

 

 

 

 

 

ỏ

ỏ ỏ

1 3

FY2019

2-3: Energy Technology for Environment Research Center of Chiang

Mai University makes a research paper on Kinsei Sangyo’s incinerator.

2-7: Kinsei Sangyo identifies local partners in Thailand.

Completion report (draft)

Midterm report

Completion report

11

2-4: Kinsei Sangyo seeks for technical and commercial approval to sell

its incinerator in Thailand an is expecting to receive it soon.

2-5: Kinsei Sangyo exchanges views on rules and regulations

concerning medical waste disposals with Pollution Control Department

of the Ministry of Natural Resource and Environment.

1-6: Kinsei Sangyo improvs the functions of the incinerator, if

necessary.

1-7: Kinsei Sangyo implements the environmental management plan

and the environmental monitoring plan.

2-6: Kinsei Sangyo considers the possibility of introducing its

incinerator to potential users in consultation with the Embassy of Japan

in Thailand and UNIDO Thailand.

1-4: Kinsei Sangyo makes economic analyses of operation and

maintenance of the incinerator.

1-5: Kinsei Sangyo makes analyses of compositions of medical wastes,

emission gases, and burned ashes from the incinerator.

2-2: Kinsei Sangyo explains about effects of its incinerator to the

participants in the online forum and considered the possibility of

introducing it to them.

1-1: Kinsei Sangyo produces, delivers, and installs a GB20 type

incinerator with the capacity of 3 tons per day at Chiang Mai

University Hospital.

1-3: Kinsei Sangyo transfers skills and knowledge on its incinerator

through comprehensive training in Japan and on-the-job training in

Thailand to operators of the incinerator and the head of Energy

Technology for Environment Research Center of Chiang Mai

1-2: Kinsei Sangyo makes environmental management plan and

environmental monitoring plan

2-1: Kinsei Sangyo holds a seminar for disseminating information on its

incinerator to potential users other than Chiang Mai University

Hospital.

12 1 2 3 411 1 2 9 105 6 7 8 9 10 12

FY2017 FY2018

3 4 5 6 711 12

ᴂ

8 2

FY2020

4 5 6 7 8 9 10 11 1210 11 12 1 2 3 1 2 3

FY2021

4 5 6 7 8 9

Trainingin ThailandTraining in Japan
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Annex 2 

Manning schedule 

 

 

1. Kinsei Sangyo CO., Ltd (Work in Thailand)

  17-23   18-24   18-21 1-20,28-31 1-14,23-30 1-16 17-31 20-27 22-24 3-7 23-31 1-30 1-31 1-11

18-20 8-26 15-17

23-30 1-6

153 5

168 6

2. Kinsei Sangyo CO., Ltd (Work in Japan)

 11-15,18 15-19 12-16 19-20 16-17 16-17  6, 25-30 25 20 19 25 22,28 27 21 19 25 22 16,19-21 18-19   28-31 11 16-18 9 24 10 27-28 3,5,7 23-24 1 14 9-11 21-23 12-13 19 22 26   20, 30 19-21 21,22,27 18-20 11 24,26

9 25 16,19 18-19   28-29 26   18 9 10 28 23-24 1  10   20   20 27 18 24

 11-15,18   22-26 19-21 5-9,12 2-6,9 7-11,14 2-6,9

140 7

149 7

3 3 3

2022

11 12 1
2021 2022

30

2

11

1

1

1

1

1

6 7

2

1

4

5

2020

2

8 9 10 2

2 2

11 12

2

1 1

1

Actual

6 6 6

Tomohiro
Shibayama

Actual 54
10 8 6 6

Plan

　　25-30　　　

22

Production,
installation,
and technical
assitance

Kinsei
Sangyo

3
6

6 6 6
3

6 66 6 6
54

6

　　25-30　　　
Keiichi
Kaneko

Business plan
Kinsei
Sangyo

Plan

Actual

11 1 1 1 1 1
22 1

1

1

6 1

6 1 1

11 1

73
5 5 2 2 24 2 4

4
6

64

1 1 1 1

6 4

2

44 4 4 4 4 44 4 4
3

1 1Kimikazu
Yano

Project Chief
Kinsei
Sangyo

7 8 91 2 3 4 5 67

Plan
4 4 4

1
Actual

7 1 1 1 2

Total
days

Total
M/M

2017 2018

5 6 7 3

Pan

実績

5 612 8 32 3 4
Name Title Affiliation

9 10 11 121

Actual

21 1

8 6
14 0

Actual 0 0

Tomohiro
Shibayama

Production,
installation,
and technical
assitance

Kinsei
Sangyo

Plan
21

Keiichi
Kaneko

Business plan
Kinsei
Sangyo

5 5
20

5
Plan

84 22 16

5

7 4

(3)

112 4

154 5

1

  1-311-30
Kimikazu
Yano

Project Chief
Kinsei
Sangyo

Plan

Actual
7

12 1

7

2 38

7 7 147

5

307 12

6 798 10 12 2 4 111 34 5 6 7

7

Total
days

Total
M/M

2017 2018
Name Title Affiliation

9 10 11 12 12 3 4
2019

82 3 4 56 7 38 9 10 9 101

(3)

7 7

2019

(3日)

(3日)

(19)

1

1210

1

2 1211 11

1

2020
5
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2 3 4 5 6 7 8 9 10 11 12 1

2021

2

(1日) (2日) (2日) (3日)2

1 (1日) 1 1

1

(1日) (1日)

(3日)

(1日)

3

Pan

9 11

(2日)

3. Others (Work in Thailand)

  17-23   18-24   18-25 3-10 27-30 1-9 22-26 3-7

  18-23   18-24 16-23 2-5

140 4.67

78 2.60

4. Others (Work in Japan)

11-14 11 15 15 12 15   25-30 11 6 19 25 22-23 7-9 18 22-26 16,19 9 24 10 28 24-25 1  10           4,7 21-22 19 21,22,27 1,4,5,18 16,24

24-26 17-19 6-8 23-25

 11-15,25 17-19 12-14 15-16 11-12 7-11,14   25-30 2-3 8-9 20-21 25 22-25 14-15 11-12 23-26 28-29 9 24 10 25-28 25 1 19-22 17-18 1-2 1-2 19 19-21,27 1,4,5,18-20  15,16,24

106 3.70

148 4.75

2021 2022

7 21

2021 2022

9 10 11 12 1

9 10 11 12 1

1

3

1 1 1

1

1 1 11 1

7 7

7 7 8 8 4 9 5 5

8 9 10 2

2

2 2 2 2

Actual

Pan

Motohiro
Kurokawa

Training in
Japan,
Disseminatino
seminar,
Promotion

Hansa

66
Actual

22 1 14 2 2 42 1 24
83 4.15

2 2 1 1 4

Plan
2 6 2 6

2 2

62 3.10

3

2 2 2 22 2

3

2 26 3 3 2 2

36 3 2 1

2 22

6 2.6

Actual 12 0.60

12 0.60
3Yumiko

Umehara

environmental
social
consideration
(assistant)

Value
Frontier

Plan

22 3 1 51

3 3

53 2.65

3

14 1 1 1 61 1 1 1
32 1.60

1 1 1 1 64

Koichiro
Ishimori

Chief consultant
／environmental
social
consideration

Value
Frontier

Plan

Actual
1 1 1

1 1 1

Total
M/M

2017 2018
Name Title Affiliation

9 10 11 12 12 3 4 5 6 7 6 7 38 9812 1
Total
days52 3 4 5 6 7

2019
12 1 3 11 12 1 28 9 10 2 3 4 5 6 7 8

8
実績 25 0.83

53 1.77

1.8756

7

7 14 7 14

Motohiro
Kurokawa

Training in
Japan,
Disseminatino
seminar,
Promotion

Hansa

計画
7 7

6

7

実績

84 2.80

6 7 3

7 7 7

Total
days

Total
M/M12 1 1 2 3 11

Koichiro
Ishimori

Chief consultant
／environmental
social
consideration

Value
Frontier

計画

8 9 52 3 4 5 6 78

7 7

Name Title Affiliation
9 10 11 12 12 3 4 5 6 7

2017 2018
10 11 12 4

Pan

Actual

2

1

2019

10 11

1 11

7 7 7 7

2

4

4

12 1
2020

2

4

3 5 1.61 1

1

2020

3 4 5 6 7 8

2

3

1 1 1


