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This research is based on current world circumstances, which signify awareness of the 

environment and environmental problems, leading to the creation of alternative and eco-friendly 
products. Significantly, Thailand is an agricultural country, which contains agricultural products and 
reusable waste materials for fashion and lifestyle products. In that regard, such eco products are 
produced by the application of principles of fashion design and plasma innovation. The waste 
materials of palm products are collected from small and micro community enterprises. There appear 
to be several types of agricultural waste, including unripe palmyra palm fruits, ripe palmyra palm 
fruits, the exocarp of palmyra palm fruits, and the leaf stalks of palmyra palms. For textile production, 
the fibers of fifty-percent-ripe palmyra palm fruit and cotton fibers are spined together. The 
percentage of the palmyra palm fruit fibers is examined from 0, 10, 20, 30, 40, 50, 60, 70, 80, 90, 
100, and 40-50% of palmyra palm fruit fibers are applicable for appropriate texture and quantity, 
which is due to its shortness. Most of these fibers also increase the risk of skin irritations. 
Furthermore, palmyra palm fruit fibers are compounded with para rubber by the dyeing method and 
the heat press machine for creating the materials for products. Subsequently, products are designed 
by surveys on consumer behaviors during the COVID-19 pandemic. The findings highlighted the 
popularity of fashion and lifestyle products, such as Chelsea Boots, slipper shoes, slip-on shoes, 
messenger bags, belt bags, and shoulder bags, respectively. The identity of the palmyra palm is 
also included, as well as homespun materials. Additionally, the plasma-based coating in the form of 
water reflection is proceeded to prevent moisture, fungi, and bacteria, and to reduce chemicals. All 
in all, this study unveils the guideline of creating value from agricultural waste materials using plasma 
innovation with eco-friendly outcomes. 
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ëñßóãÃ­óÈ ..................................................................................................................... 108 

áóßÜäñÂîÛ 79 Ý­óØîØöćâöë¬èÚÝëâÃîÈÿë­ÚĂãæúÂÖóæāÖÚÕä­îãæñ ƚƖ Āæñ ƛƖ ÖóâæČóÕòÛ .... 118 

áóßÜäñÂîÛ ƞƖ ëäùÜäúÜĀÛÛëùÕØ­óãÿßøćîÝæõÖ .................................................................... 119 

áóßÜäñÂîÛ 81äúÜÿÜäöãÛÿØöãÛËõĈÚÈóÚØöćăâ¬Ý¬óÚÂóäØäöØÿâÚÖ°(Ì­óã) Āæñ Ý¬óÚÂóäØäöØÿâÚÖ°Õ­èã
ßæóëâó (Ãèó)................................................................................................................ 120 

 



 

ÛØØöć1 
ÛØÚČó 

 
áúâõìæòÈ 

āæÂăÕ­ÜäñëÛÂòÛāäÅäñÛóÕîã¬óÈāÅèõÕ-19 (Covid-19) ÉÚÝú­ÅÚÖ­îÈÜäòÛÖòèÿßøćîäòÛâøîÂòÛ
ë×óÚÂóäÔ°ăâ¬ĀÚ¬ÚîÚØöćîóÉÉñÿÂõÕÃ÷ĈÚØòĈÈĂÚÜòÉÉùÛòÚĀæñîÚóÅÖØöćÿäöãÂè¬ó ÑóÚèõ×öËöèõÖĂìâ¬ (New 
normal) ë¬ÈÝæÝú­ÅÚĂë¬ĂÉÿäøćîÈëõćÈĀèÕæ­îâĀæñÙääâËóÖõÉČóÚèÚâóÂÃ÷ĈÚÿäøćîã ą ĀæñÕ­èãÝæÂäñØÛ
ÃîÈāäÅäñÛóÕ ĂÚÕ­óÚÿéäêÑÂõÉØČóĂì­Ýú­ÅÚÖ­îÈÉČóÂòÕÕ­óÚäóãÉ¬óã ÅõÕÂ¬îÚÌøĈî É÷ÈâöØòĈÈÂóääÔäÈÅ°
ìäøîÂóäëä­óÈÚāãÛóãÃîÈáóÅäòÑĀæñÿîÂËÚ ØòĈÈĂÚÜäñÿØéăØãìäøîîÈÅ°ÂääñÕòÛāæÂĂì­Ýú­ÅÚìòÚâó
ëÚĂÉÛäõāáÅÝæõÖáòÔÒ°ØöćĂë¬ĂÉëõćÈĀèÕæ­îâĀæñÙääâËóÖõâóÂÃ÷ĈÚ ÿßøćîÅèóâãòćÈãøÚĀæñëä­óÈ
âóÖäÑóÚëõÚÅ­óÿßøćîëõćÈĀèÕæ­îâ ĀÖ¬×÷Èîã¬óÈăäÂĆÖóâ ØòćèāæÂãòÈÿÉîÜòÎìóÕ­óÚëõćÈĀèÕæ­îâîãú¬ îòÚ
ÿÚøćîÈâóÉóÂìæóãÕ­óÚØòĈÈÕ­óÚÅùÔÙääâÉäõãÙääâÃîÈÝú­ÝæõÖ ĀæñÕ­óÚÅèóâÖ­îÈÂóäÃîÈÝú­ÛäõāáÅ 
Ì÷ćÈâöìæóãÂäÔö ĀæñØöćâóÃîÈëõćÈÕòÈÂæ¬óèÿÜĆÚÝæĂì­ëõćÈĀèÕæ­îâĀæñÙääâËóÖõãòÈ×úÂØČóæóãæÈ ë¬ÈÝæ
ÿëöãÖ¬îëáóßëõćÈĀèÕæ­îâÃîÈāæÂ 

Õ­èãĀÚèÅõÕÚõÿèéÿéäêÑÂõÉØöćâöĀÚèÅõÕØöćäèâìæòÂÿÂÔÒ°ØóÈÕ­óÚëõćÈĀèÕæ­îâĀæñ
ÿéäêÑÂõÉæÈăÜĂÚÂäñÛèÚÂóäîîÂĀÛÛÝæõÖáòÔÒ°ÿßøćîæÕÂóäØČóæóãÙääâËóÖõ ĀÚèÅõÕÚöĈÿìâóñëâ
ÂòÛÜäñÿØéăØãØöćâöîóËößØóÈÿÂêÖäÂääâÿÜĆÚîóËößìæòÂÃîÈÅÚë¬èÚĂìÎ¬ Â¬îĂì­ÿÂõÕÅèóâÿÃ­âĀÃĆÈ
ĂÚÂäñÛèÚÂóäØČóÂóäÿÂêÖäâóÂÃ÷ĈÚ ëóâóä×ÃãóãäúÜĀÛÛÝæÝæõÖØóÈÂóäÿÂêÖä ĀæñæÕÿéê
èòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖä ÿßõćâäóãăÕ­Ăì­ÿÂêÖäÂä É÷ÈÿÜĆÚÿìÖùÝæØöćØČóĂì­Ýú­èõÉòãâöÅèóâÖ­îÈÂóä
äòÂêóëõćÈĀèÕæ­îâĀæñÙääâËóÖõ ĀæñëÚòÛëÚùÚÂóäĂË­ĀÚèÅõÕÚõÿèéÿéäêÑÂõÉ É÷ÈăÕ­ÚČóÂóäĂË­èòëÕù
ÿìæøîĂË­ØóÈÂóäÿÂêÖä âóĂË­ÜäñāãËÚ°Ăì­ăÕ­âóÂØöćëùÕ Ì÷ćÈÿÜĆÚèòÖ×ùÕõÛØöćëóâóä×ĀÜääúÜĂìâ¬ăÕ­ äèâ
ÂòÛÚèòÖÂääâßæóëâóÿßøćîßòÓÚóĀæñÿëäõâÅùÔáóßĂì­èòëÕù Ăì­ÖîÛäòÛÂòÛÂóäĂË­ËöèõÖĂÚÑóÚèõ×öËöèõÖ
Ăìâ¬ ØöćÖ­îÈĂë¬ĂÉØòĈÈëùÃîÚóâòãĀæñĂë¬ĂÉëáóßëõćÈĀèÕæ­îâ 

āÕãÝú­èõÉòãăÕ­ĀÚèØóÈÂóäßòÓÚóÉóÂÂóäæÈßøĈÚØöćëČóäèÉáóãĂÚÉòÈìèòÕëÈÃæó ĀæñßÛè¬ó 
ßøĈÚØöćÃîÈîČóÿáîëõÈìÚÅäĀæñîČóÿáîëØõÈßäñ ÚòĈÚâöÉČóÚèÚÖ­ÚÖóæāÖÚÕîãú¬âóÂĀæñĂÚËùâËÚÿîÈ ÂĆ
ĂË­ÜäñāãËÚ°ÉóÂÖ­ÚÉóÂÖ­ÚÖóæāÖÚÕìæóãÜäñÂóäÖòĈÈĀÖ¬ë¬èÚäóÂÉÚ×÷ÈãîÕ Ì÷ćÈë¬èÚĂìÎ¬ÉñĂË­
ÜäñāãËÚ°ĂÚÕ­óÚîóìóäâóÂØöćëùÕ ÉóÂÂóäëîÛ×óâÝú­ÚČóËùâËÚßÛè¬óÜòÉÉùÛòÚÿßöãÈĀÅ¬ÛäõÿèÔîČóÿáî
ëØõÈßäñÉòÈìèòÕëÈÃæóÿÜĆÚĀìæ¬ÈÜæúÂÖ­ÚÖóæāÖÚÕÉČóÚèÚâóÂØöćëùÕĂÚÜäñÿØéÉČóÚèÚÂè¬ó 
3,000,000 Ö­Ú Ì÷ćÈÿÂõÕÉóÂÂóäîÚùäòÂê°èõ×öËùâËÚÕòĈÈÿÕõâÅèÛÅú¬ÂòÛÂóäßòÓÚóÝæõÖáòÔÒ°ÉóÂÖóæĂì­
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ØòÚëâòãÃîÈËóèÛ­óÚ É÷ÈßÛÂæù¬âèõëóìÂõÉÃîÈËóèÛ­óÚØöćÝæõÖÝæõÖáòÔÒ°ÉóÂë¬èÚÖ¬óÈ ąØöćÚČóâóÉóÂ
Ö­ÚÖóæāÖÚÕìæóãÂæù¬â×÷ÈĀâ­ÉñĂË­ÜäñāãËÚ°ÂòÚâóÂÿßöãÈĂÕ ÂĆÉñÿìæøîÿéêÿÜĆÚèòëÕùÿìæøîØõĈÈÃîÈ
ÖóæāÖÚÕăè­ìæóãîã¬óÈ 

ØČóĂì­Ýú­èõÉòãăÕ­ÿæĆÈÿìĆÚ×÷ÈË¬îÈØóÈÂóäßòÓÚóÖ¬îãîÕèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂ
ÖóæāÖÚÕØöćâöîãú¬âóÂ Ăì­ÂæóãÿÜĆÚÝæõÖáòÔÒ°ØóÈÕ­óÚĀàËòćÚăæà°ëăÖæ°ÛÚÑóÚèõ×öËöèõÖĂìâ¬ ËùâËÚ
ÿßõćâäóãăÕ­ æÕâæáóèñØóÈîóÂóéØöćÿÂõÕÉóÂÂóäÂČóÉòÕÃîÈÿëöã ĀæñÕ­èãÂóäĂË­ÂäñÛèÚÂóäÝæõÖ
ĀÛÛØîÝ­óÕ­èãÂöćÃîÈèõëóìÂõÉËùâËÚáóãĂÚÉòÈìèòÕÿîÈ ×øîÿÜĆÚÂóäßòÓÚóÿéäêÑÂõÉëòÈÅâĀæñ
ëõćÈĀèÕæ­îâÃîÈËùâËÚĀæñÜäñÿØéĀÛÛãòćÈãøÚ 
Åèóââù¬ÈìâóãÃîÈÈóÚèõÉòã 

ĂÚÂóäèõÉòãÅäòĈÈÚöĈÝú­èõÉòãăÕ­ÖòĈÈÅèóââù¬Èìâóãăè­ ÕòÈÚöĈ 
Ɨ. ÿßøćîé÷ÂêóĀæñßòÓÚóèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕ ëČóìäòÛ

ÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°  
Ƙ. ÿßøćîëä­óÈâúæÅ¬óÿßõćâĀæñßòÓÚóäúÜĀÛÛÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°ÛÚßøĈÚÑóÚĂÚãùÅ

èõ×öËöèõÖĂìâ¬ 
ÅèóâëČóÅòÎÃîÈÈóÚèõÉòã 

Ɨ. ÿßøćîăÕ­ĀÚèØóÈÂóäßòÓÚóÿë­ÚĂãÉóÂÖóæāÖÚÕ 
Ƙ. ÿßøćîÿÜĆÚĀÚèØóÈĂÚÂóäîîÂĀÛÛÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°ÉóÂèòëÕùÿìæøîØõĈÈØóÈ

ÂóäÿÂêÖäÉóÂÖóæāÖÚÕ 
3. ëä­óÈâúæÅ¬óÿßõćâĀÂ¬èòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕ Õ­èãÚèòÖÂääâßæóëâó 

ÃîÛÿÃÖÃîÈÂóäèõÉòãé÷Âêó 
ÿßøćîĂì­Âóäé÷ÂêóÅäòĈÈÚöĈÛääæùÖóâÉùÕâù¬ÈìâóãØöćÖòĈÈăè­ Ýú­é÷ÂêóÉ÷ÈăÕ­ÂČóìÚÕÃîÛÿÃÖÃîÈ

ÂóäèõÉòãăè­ÕòÈÚöĈ 
1. é÷ÂêóĀÚèÅèóâÅõÕÂóäîîÂĀÛÛĂÚ èõ×öËöèõÖĂìâ¬ ÚõÿèéÿéäêÑÂõÉ  
2. é÷Âêóèõ×öËöèõÖÃîÈËùâËÚĀæñÖ­ÚÖóæāÖÚÕ 
3. é÷ÂêóÂäñÛèÚÂóäĀÜääúÜĀæñßòÓÚóèòëÕùÿìæøîØõĈÈÉóÂÖóæāÖÚÕ 
4. é÷ÂêóîÈÅ°ÜäñÂîÛĀæñĀÚèāÚ­âÂóäîîÂĀÛÛÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ° 

ÜäñËóÂäØöćĂË­ĂÚÂóäèõÉòã 
ÜäñËóÂäØöćĂË­ĂÚÂóäèõÉòãĂÚÅäòĈÈÚöĈÅøî Âæù¬âèõëóìÂõÉËùâËÚÛäõÿèÔîČóÿáîëõÈìÚÅä Āæñ

îČóÿáîëØõÈßäñ ÉòÈìèòÕëÈÃæó, Ýú­ÿËöćãèËóÎÕ­óÚÿë­ÚĂãĀæñÕ­óÚîîÂĀÛÛĀàËòćÚĀæñëõćÈØî Âæù¬â
Ýú­ÛäõāáÅÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°ÉóÂëõćÈØîÉóÂÙääâËóÖõìäøîèòëÕùÉóÂÙääâËóÖõ 
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Âæù¬âÖòèîã¬óÈØöćĂË­ĂÚÂóäèõÉòã 
Âæù¬âÖòèîã¬óÈØöćĂË­ĂÚÂóäèõÉòãÅäòĈÈÚöĈÅøî Âæù¬âÝú­ÛäõāáÅÉČóÚèÚ ƗƖƖ ÅÚ ÿßøćîÖîÛ

ĀÛÛëîÛ×óâÜäñÿâõÚÅèóâß÷ÈßîĂÉÖ¬îÝæõÖáòÔÒ°Ö­ÚĀÛÛ  
ÖòèĀÜäØöćé÷Âêó 
Ɨ. ÖòèĀÜäîõëäñ äúÜĀÛÛÝæõÖáòÔÒ°ëõÚÅ­óĀàËòćÚăæà°ëăÖæ°ÉóÂèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖä

ÉóÂÖóæāÖÚÕ 
Ƙ. ÖòèĀÜäÖóâ Åèóâß÷ćÈßîĂÉÃîÈÝú­ÛäõāáÅ ĂÚÂóäëČóäèÉÖóâĀÛÛëîÛ×óâ 

ÚõãóâéòßØ°ÿÊßóñ 
Ɨ. ÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ° (Fashion lifestyle products) ìâóã×÷È ëõćÈÃîÈØöćÿÂöćãèÃ­îÈ

ÂòÛèõ×öËöèõÖâÚùêã°ÿË¬ÚÿÅäøćîÈÜäñÕòÛÿÅäøćîÈĀÖ¬ÈÂóã  
Ƙ. ÖóæāÖÚÕ(Palmyra palm) ìâóã×÷È ÿÜĆÚßòÚÙù°ăâ­ßèÂÜóæ°âÃÚóÕĂìÎ¬ ëÂùæ 

Borassus ĂÚèÈé°Üóæ°â (Arecaceae) ÿÜĆÚÜóæ°âØöćĀÃĆÈĀäÈâóÂËÚõÕìÚ÷ćÈ ĀæñÿÜĆÚÜóæ°âØöćĀãÂÿßé
ÂòÚîãú¬ÅÚæñÖ­Ú Ö­ÚëúÈ×÷È ƚƖ ÿâÖä ĀæñāÖèòÕÝ¬óÂæóÈÜäñâóÔ ƜƖ ÿÌÚÖõÿâÖä 

3. ÑóÚèõ×öËöèõÖĂìâ¬ (New Normal) ìâóã×÷È ÅèóâÜÂÖõĂìâ¬ ÿÜĆÚäúÜĀÛÛÂóäÕČóÿÚõÚËöèõÖ
îã¬óÈĂìâ¬ØöćĀÖÂÖ¬óÈÉóÂîÕöÖ ĀæñÂČóæòÈÉñÂæóãÿÜĆÚèõèòÓÚóÂóäĂìâ¬ÃîÈëòÈÅââÚùêã° ĀæñäñÛÛ
ëòÈÅâĂìâ¬ÃîÈāæÂ ÉóÂÂóäĀßä¬äñÛóÕÃîÈÿËøĈîăèäòëāÅāäÚóëóãßòÚÙù°Ăìâ¬ìäøîCOVID-19 ÿÂõÕÝæ
ÂäñØÛÖ¬îäñÛÛÿéäêÑÂõÉĀæñëùÃáóßÃîÈÜäñËóÂäØòćèāæÂ ØČóĂì­Ö­îÈâöÂóäÜäòÛÿÜæöćãÚÂóäÕČóÿÚõÚ
ËöèõÖ ÿßøćîëä­óÈÅèóâÜæîÕáòãĀæñæÕÂóäĀßä¬ÂäñÉóãÃîÈÿËøĈîāäÅ Ì÷ćÈĂÚË¬èÈØöćÝ¬óÚâóÉñÿìĆÚăÕ­è¬ó
ØùÂÅÚÖ­îÈâöÂóäÜäòÛÖòèÿÜĆÚîã¬óÈâóÂĂÚÂóäÕúĀæÖÚÿîÈ 

4. ÚèòÖÂääâßæóëâó (Plasma innovation) ìâóã×÷È ë×óÚñìÚ÷ćÈÃîÈëëóä ÿÂõÕÉóÂ
ÂóäØöćÂ®óÌ×úÂĂì­ßæòÈÈóÚâóÉÚ×÷ÈÉùÕØöćÂ®óÌÛóÈë¬èÚĀÖÂÖòè Ì÷ćÈÜäñÂîÛÕ­èãîÚùáóÅÃîÈîñÖîâ 
ăîîîÚ îõÿæĆÂÖäîÚ Āæñ îÚùâúæîõëäñÖ¬óÈ ą 

5. ÚõÿèéÿéäêÑÂõÉ (Eco Design) ìâóã×÷È ÂóäØöćÜäñëóÚìæòÂÿÂÔÒ°ØóÈÕ­óÚ
ëõćÈĀèÕæ­îâĀæñÿéäêÑÂõÉæÈăÜĂÚÂäñÛèÚÂóäîîÂĀÛÛÝæõÖáòÔÒ° āÕãâöÿÜ­óìâóãìæòÂĂÚÂóä
îîÂĀÛÛÅøîÿßøćîæÕÂóäÛäõāáÅØäòßãóÂäÙääâËóÖõĀæñßæòÈÈóÚ ÚòĈÚÂĆÅøîÂóäæÕÂóäØČóæóã
ÙääâËóÖõĂì­âóÂØöćëùÕ ĀæñæÕÝæÂäñØÛØöćÉñÿÂõÕÃ÷ĈÚÂòÛëõćÈĀèÕæ­îâĂì­âóÂØöćëùÕ āÕãßòÓÚóÉóÂèòÐ
ÉòÂäËöèõÖÝæõÖáòÔÒ° 
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ÂäîÛÅèóâÅõÕĂÚÂóäèõÉòã 
ÂóäèõÉòãÅäòĈÈÚöĈ Ýú­èõÉòãâöÂäîÛÅèóâÅõÕĂÚÂóäßòÓÚóÝæõÖáòÔÒ°ÉóÂÖóæāÖÚÕÕ­èã

ÚèòÖÂääâßæóëâóÿßøćîÂóäîîÂĀÛÛĀàËòćÚăæà°ëăÖæ°ÿËõÈÚõÿèéÿéäêÑÂõÉ ÕòÈáóßÜäñÂîÛØöć 1 
 

 

áóßÜäñÂîÛ Ɨ ÂäîÛĀÚèÅõÕÂóäèõÉòã 

Øöćâó: Ýú­èõÉòã 

ÚČóë×óÚÂóäÔ°ĂÚãùÅèõ×öËöèõÖĂìâ¬âóÿÜĆÚßøĈÚÑóÚĂÚÂäñÛèÚÂóäÅõÕÂäîÛĀÚèÅõÕÂóäèõÉòã 
Ì÷ćÈÅ­ÚßÛè¬óÝú­ÅÚĂÚÜòÉÉùÛòÚÖäñìÚòÂ×÷ÈÂóäÛäõāáÅëõÚÅ­óîã¬óÈÅù­âÅ¬ó ÅøîÂóäĂË­ëõÚÅ­óØöćăâ¬ØČóæóã
ëõćÈĀèÕæ­îâ ĂË­ăÕ­ãóèÚóÚ ĀæñâöÅèóâÉČóÿÜĆÚĂÚÂóäÌøĈîÝæõÖáòÔÒ°Ü­îÈÂòÚÖòèÿîÈÉóÂÿËøĈîāäÅ ÕòÈÚòĈÚ
Ýú­èõÉòãÉ÷ÈÚČóĀÚèÅõÕÚõÿèéÿéäêÑÂõÉÿÚøćîÈÉóÂÜäñÿØéăØãâöÂóäØČóÿÂêÖäÂääâÉČóÚèÚâóÂ É÷Èâöÿéê
ÿìæøîØõĈÈÉóÂÂóäØČóÂóäÿÂêÖä ÉóÂÚòĈÚÝú­èõÉòãăÕ­æÈßøĈÚØöćëČóäèÉËùâËÚÛäõÿèÔîČóÿáîëõÈìÚÅäĀæñ
îČóÿáîëØõÈßäñ Ì÷ćÈÿÜĆÚßøĈÚØöćÖõÕÖ¬îÂòÚ ÿßøćîìóèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖä Ýú­èõÉòãØČóÂóäëîÛ×óâ
Ýú­ÚČóÂæù¬âèõëóìÂõÉÿßøćîëîÛ×óâÂäñÛèÚÂóäÝæõÖ ßÛè¬óâöèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÿË¬Ú ÿéêæúÂ
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ÖóæāÖÚÕëùÂ ÿéêæúÂÖóæāÖÚÕî¬îÚ ÿÜæøîÂî¬îÚËòĈÚÚîÂ ĀæñÂ­óÚÂóÛÖóæ É÷ÈÚČóèòëÕùØòĈÈ 4 âó
ßòÓÚóÿÜĆÚÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ° ä¬èâÂòÛÂóäĂË­ÚèòÖÂääâßæóëâóÿßøćîÜäòÛÜäùÈë¬èÚÃîÈ
ßøĈÚÝõèÝ­óĂì­ëñØ­îÚÚČĈóĀæñÜ­îÈÂòÚÿËøĈîĀÛÅØöÿäöã āÕãÂóäîîÂĀÛÛÉñĂË­ĀÚèāÚ­âÿØäÚÕ°åÕúĂÛăâ­Ýæõ
ĀæñåÕúä­îÚÜäñÉČóÜö 2021 āÕãÿæøîÂĀÚèØóÈÂóäîîÂĀÛÛÝæõÖáòÔÒ°ØöćëîÕäòÛÂòÛßåÖõÂääâ
Ýú­ÛäõāáÅØöćÿÜæöćãÚĀÜæÈÉóÂë×óÚÂóäÔ°āÅèõÕ-19 îîÂâóÿÜĆÚÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°ÉČóÚèÚ 1 
ÅîæÿæĆÂËòćÚ  
ëââùÖõÑóÚ 

ÂóäßòÓÚóÝæõÖáòÔÒ°ÉóÂÖóæāÖÚÕÕ­èãÚèòÖÂääâßæóëâó ÿßøćîÂóäîîÂĀÛÛĀàËòćÚăæà°
ëăÖæ°ÿËõÈÚõÿèéÿéäêÑÂõÉ ÉñÿÜĆÚÂóäëä­óÈĀÚèØóÈÂóäîîÂĀÛÛÝæõÖáòÔÒ°ĀàËòćÚ ÉóÂèòëÕùÿìæøîØõĈÈ
ØóÈÂóäÿÂêÖäÖóæāÖÚÕ Õ­èãĀÚèÅõÕÚõÿèéÿéäêÑÂõÉä¬èâÂòÛÚèòÖÂääâßæóëâó ÿßøćîßòÓÚó
ÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°Ăì­ÿÃ­óÂòÛë×óÚÂóäÔ°Õ­óÚëùÃîÚóâòãĂÚÜòÉÉùÛòÚ 
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ÛØØöć 2 
ÿîÂëóäĀæñÈóÚèõÉòãØöćÿÂöćãèÃ­îÈ 

 
ĂÚÂóäèõÉòãÅäòĈÈÚöĈÝú­èõÉòãăÕ­é÷ÂêóÿîÂëóäĀæñÈóÚèõÉòãØöćÿÂöćãèÃ­îÈ ĀæñăÕ­ÚČóÿëÚîÖóâ

ìòèÃ­îÖ¬îăÜÚöĈ 
1. ÑóÚèõ×öËöèõÖĂìâ¬ĀæñĀàËòćÚ 

1.Ɨ ÑóÚèõ×öËöèõÖĂìâ¬ 
1.Ƙ îùÖëóìÂääâĀàËòćÚ 
1.ƙ ÉùÕî¬îÚÃîÈîùÖëóìÂääâĀàËòćÚÉóÂë×óÚÂóäÔ°āÅèõÕ-ƗƟ 

2. ÿë­ÚĂãÙääâËóÖõ 
2.1 Åèóâäú­ÿÛøĈîÈÖ­ÚÿÂöćãèÂòÛÿë­ÚĂãßøË 
2.Ƙ ÂóäÜäòÛÜäùÈÅùÔáóßÃîÈÿë­ÚĂãßøË 

3. ÖóæāÖÚÕ 
3.1 Åèóâäú­ØòćèăÜÿÂöćãèÂòÛÖóæāÖÚÕ 
3.2 æòÂêÔñØóÈßåÂêéóëÖä°ÃîÈÖóæāÖÚÕ 
3.3 ëâÛòÖõØóÈÂóãáóßÃîÈÖóæāÖÚÕ 
3.4 ÜäñāãËÚ°ÃîÈÖóæāÖÚÕ 
3.5 ÂóäßòÓÚóÿë­ÚĂãÉóÂë¬èÚÖ¬óÈ ą ÃîÈÖóæāÖÚÕ 

4. ëõćÈØî 
ƚ.Ɨ ÅèóâìâóãëõćÈØî 
4.Ƙ ÜäñÿáØÃîÈëõćÈØî 
4.ƙ ÂäñÛèÚÂóäÝæõÖëõćÈØîØòćèăÜ 
4.4 ÂäñÛèÚÂóäÝæõÖëõćÈØîĂÚØ­îÈ×õćÚ 
ƚ.ƛ āÅäÈëä­óÈÂóäØîÝ­óßøĈÚÑóÚ 

5. ÚèòÖÂääâßæóëâóÂòÛëõćÈØî 
ƛ.Ɨ ÅèóâìâóãÃîÈßæóëâó 
ƛ.Ƙ ÜäñÿáØÃîÈßæóëâó 
ƛ.ƙ ÂóäĂË­ÜäñāãËÚ°ÉóÂßæóëâó 

6. ĀÚèÅõÕĀæñØåêÏöØöćÿÂöćãèÃ­îÈ 
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6.1 ÚõÿèéÿéäêÑÂõÉ 
6.2 ØåêÏöÂóäîîÂĀÛÛÝæõÖáòÔÒ° 
6.3 ØåêÏöĂÚÂóäîîÂĀÛÛëõÚÅ­óĀàËòćÚ 
6.4 ĀÚèāÚ­âëõÚÅ­ó 

 
1. ÑóÚèõ×öËöèõÖĂìâ¬ĀæñĀàËòćÚ 

1.1 ÑóÚèõ×öËöèõÖĂìâ¬ 
äóËÛòÔÒõÖãëáó ăÕ­îÙõÛóãăè­è¬ó New Normal ìâóã×÷È ÅèóâÜÂÖõĂìâ¬ìäøîÑóÚèõ×ö

ËöèõÖĂìâ¬ Ì÷ćÈìâóã×÷È äúÜĀÛÛÂóäÕČóÿÚõÚËöèõÖĀÛÛĂìâ¬ØöćĀÖÂÖ¬óÈÉóÂÿÕõâ ÿÚøćîÈÉóÂâöÛóÈëõćÈâó
ÂäñØÛ ÉÚĀÚèØóÈÜÐõÛòÖõØöćëòÈÅâÅù­ÚÿÅãĀæñÅóÕìâóãăÕ­æ¬èÈìÚ­ó Ö­îÈÿÜæöćãÚĀÜæÈăÜëú¬èõ×öĂìâ¬
áóãĂÖ­âóÖäÑóÚĂìâ¬ Ì÷ćÈÑóÚèõ×öËöèõÖĂìâ¬ÿÂõÕÃ÷ĈÚìæòÈÉóÂÂóääñÛóÕÅäòĈÈĂìÎ¬ÃîÈāäÅāÅèõÕ-19 ØùÂ
ÅÚÉČóÿÜĆÚÖ­îÈÿäöãÚäú­ é÷Âêó ëòÈÿÂÖ ĀæñØČóÅèóâÿÃ­óĂÉÂóäÿÜæöćãÚĀÜæÈÅäòĈÈÚöĈÿßøćîÜäòÛßåÖõÂääâ
äòÛÂòÛÂóäÿÜæöćãÚĀÜæÈØöćÿÂõÕÃ÷ĈÚăÕ­îã¬óÈØòÚØ¬èÈØö(Bodin Buddhain Āæñ Teddy Ericson, 2563) 

1.1.1 āÅèõÕ -19 
ÅøîāäÅÖõÕÖ¬î ØöćÿÂõÕÉóÂăèäòëāÅāäÚóËÚõÕìÚ÷ćÈ āÕãăÕ­ÿÂõÕÂóääñÛóÕÅäòĈÈĀäÂ

ĂÚÿÕøîÚÙòÚèóÅâÜö ßé.2562 ØöćÿâøîÈîú¬ïòćÚÜäñÿØéÉöÚ Ö¬îâóăÕ­ÿÂõÕÂóäĀßä¬äñÛóÕÅäòĈÈĂìÎ¬Āæñ
ë¬ÈÝæÂäñØÛăÜØòćèāæÂ  

1.1.1.1 îóÂóäÝú­Ü¬èã 
World Health Organization (ƘƖƘƖ) îÈÅ°ÂóäîÚóâòãāæÂăÕ­Ăì­Ã­îâúæăè­

è¬óăèäòëāÅāäÚóëóãßòÚÙù°2019 ÿÜĆÚÿËøĈîăèäòëØöć×úÂÅ­ÚßÛÿÜĆÚëóãßòÚÙù°Øöć 7 ÃîÈăèäòëāÅāäÚóØöć
ëóâóä×ÖõÕÖ¬îĂÚâÚùêã° ØČóĂì­âöîóÂóäÜîÕîòÂÿëÛäùÚĀäÈăÕ­ Ì÷ćÈîóÂóäÜîÕîòÂÿëÛäùÚĀäÈÉñÚČóăÜëú¬
ÂóäÿëöãËöèõÖ Ì÷ćÈÅèóâäùÚĀäÈÃîÈāäÅÚöĈÉñĀÖÂÖ¬óÈÂòÚÖóâÅèóâĀÃĆÈĀäÈÃîÈĀÖ¬æñÅÚ 

îóÂóäÝú­Ü¬èãÅøî âöăÃ­ ăîĀì­È î¬îÚÿßæöã ëúÎÿëöãÅèóâëóâóä×Õ­óÚÂóä
ÕâÂæõćÚĀæñäòÛäë ÛäõÿèÔÝõèìÚòÈâöÝøćÚ ìäøîâöÂóäÿÜæöćãÚëöÃîÈÚõĈèâøîÚõĈèÿØ­ó ĂÚë¬èÚÃîÈîóÂóäØöćßÛ
ăÕ­ăâ¬Û¬îãÚòÂÅøî âöîóÂóäÜèÕÿâøćîã ÿÉĆÛÅî Ø­îÈÿëöã ÖóĀÕÈ ÜèÕéöäêñ ĀæñîóÂóääùÚĀäÈÉñâö
îóÂóäìóãĂÉæČóÛóÂìäøî×öćÃ÷ĈÚ ÿÉĆÛìäøîĀÚ¬ÚìÚ­óîÂ ëúÎÿëöãÅèóâëóâóä×ĂÚÂóäßúÕĀæñ
ÿÅæøćîÚăìè 

1.1.1.2 ÂóäĀßä¬ÿËøĈî 
āäÅāÅèõÕ-ƗƟ ÿÜĆÚÂóäĀßä¬Ý¬óÚÅÚăÜëú¬ÅÚ Õ­èãæñîîÈÚČĈóâúÂ ÚČĈóæóã ÉóÂ

ÉâúÂìäøîÜóÂ ÃîÈÝú­ØöćÖõÕÿËøĈîăèäòëāÅèõÕ-19 âö îóÉÿÂõÕÉóÂÂóäăî Éóâ ìäøîÂóäßúÕîîÂâó Ì÷ćÈ
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æñîîÈÿìæ¬óÚöĈÅ¬îÚÃ­óÈìÚòÂ É÷ÈÖÂæÈëú¬ßøĈÚăÕ­îã¬óÈäèÕÿäĆè ĀæñÿâøćîæñîîÈÿìæ¬óÚöĈ ÖÂæÈăÜëú¬èòÖ×ù
ĀæñßøĈÚÝõèîøćÚ ąÿË¬Ú æúÂÛõÕÜäñÖú äóèÉòÛ Üù¬âÂÕ ÿâøćîÅÚÿîóâøîăÜÉòÛßøĈÚÝõèÿìæ¬óÚòĈÚ Āæ­èâóÉòÛÖó
ÉâúÂìäøîÜóÂÖòèÿîÈ ÿËøĈîāäÅÂĆÉñÿÃ­óëú¬ä¬óÈÂóãăÕ­(World Health Organization, 2020)  

ĂÚÂäÔöâöÅÚØöćâöÿËøĈîÿÃ­óăÜëú¬ßøĈÚØöćëóÙóäÔñæòÂêÔñÂóäĀßä¬ÿËøĈîăÜëú¬ÅÚ
Âæù¬âĂìÎ¬ÉñÿÂõÕĀÛÛäèÕÿäĆèĀæñÿÜĆÚèÈÂè­óÈÿäöãÂè¬ó ´ÌúÿÜîä°ëÿÜäÕÿÕîä°µ Öòèîã¬óÈÂóäÿÂõÕÌúÿÜîä°ë
ÿÜäÕÿÕîä°ĂÚÜäñÿØéăØã ÅøîÿìÖùÂóäÔ°ÂóäËâÂóäĀÃ¬ÈÃòÚâèãØöćëÚóââèãæùâßõÚöĂÚèòÚØöć6 ÿÕøîÚ
âöÚóÅâÜö ßé.ƘƛƜƙ ìóÂÖ­îÈÿÝËõÎāäÅäñÛóÕîöÂ ăâ¬è¬óÉñÿÜĆÚÿËøĈîāäÅîñăäÂĆÖóâ ÂóäÿÖäöãâßä­îâ
äòÛÅèóâÿëöćãÈÖóâÂóäÅóÕÂóäÔ°ăè­ Ýú­ÅÚÖ­îÈÜäòÛÖòèĀæñÿäöãÚäú­ ÂóäĂË­ËöèõÖĂÚäúÜĀÛÛĂìâ¬ Øöć
ÉČóÿÜĆÚÖ­îÈß÷ćÈÿØÅāÚāæãöÿßõćââóÂÃ÷ĈÚ(Bodin Buddhain Āæñ Teddy Ericson, 2563)  

1.2 îùÖëóìÂääâĀàËòćÚ 
ÿÜĆÚîùÖëóìÂääâØöćëČóÅòÎÃîÈäñÛÛÿéäêÑÂõÉāæÂ ÿßäóñâöâúæÅ¬ó×÷È 1.3 æ­óÚæ­óÚ

ÿìäöãÎëìäòÑð âöÂóäÉ­óÈÈóÚÂè¬ó 300 æ­óÚÅÚ ÿÜĆÚÂäñÛèÚÂóäØöćÿÚ­ÚÂóäÝæõÖĂÚÜäõâóÔâóÂ 
äóÅóìã¬îâÿãó É÷ÈÿÃ­ó×÷ÈÂæù¬âÅÚËÚËòĈÚÂæóÈ ĀæñØòćèāæÂâöÂóäÿÖõÛāÖÃîÈËÚËòĈÚÂæóÈâóÂÃ÷ĈÚ Ì÷ćÈ
Âæù¬âÅÚËòĈÚÂæóÈâöÅèóâÚõãâĂÚ Fast Fashion ĀÖ¬ÅùÔáóßÃîÈëõÚÅ­óÂæù¬âÚöĈÅ¬îÚÃ­óÈÖČćó(ÂâæÚó× 
îÈÅ°èääÔÕö, 2563) 

1.2.1 ÜòÎìóÃîÈîùÖëóìÂääâĀàËòćÚĀÛÛ Fast Fashion 
Walker Rob (ƘƖƗƝ) Âæ¬óèè¬óÂäñÛèÚÂóäÝæõÖÿëøĈîÝ­óÂæù¬â Fast Fashion Éñ

ÕČóÿÚõÚĂÚäúÜĀÛÛÿËõÈÿë­ÚÖäÈ (linear) ÕòÈáóßÜäñÂîÛØöć 2 ÚòćÚÅøîÂóäëÂòÕØäòßãóÂäØöćăâ¬ã¬îãëæóã
ÉČóÚèÚâóÂâóÝæõÖÿëøĈîÝ­ó āÕãØöćÜæóãØóÈÃîÈÝæõÖáòÔÒ°ÅøîÂóäÂČóÉòÕØõĈÈĂÚæòÂêÔñÂóäÞòÈÂæÛ
ìäøîĂË­ÿÖóÿÝó Ì÷ćÈäñÛÛÿËõÈÿë­ÚÖäÈØČóĂì­ëõĈÚÿÜæøîÈØäòßãóÂä ëä­óÈâæßõêØČóæóãëáóßĀèÕæ­îâ
ĀæñäñÛÛÚõÿèé Ì÷ćÈëóâóä×ÿÂõÕÃ÷ĈÚăÕ­ØùÂË¬èÈÃîÈèòÐÉòÂäËöèõÖÃîÈÝæõÖáòÔÒ°ÜäñÿáØÚöĈ(ÂâæÚó× 
îÈÅ°èääÔÕö, 2563) 

 

áóßÜäñÂîÛ 2 äúÜĀÛÛÿËõÈÿë­ÚÖäÈ (linear) 

Øöćâó: Ellen Macarthur Foundation 

https://www.ellenmacarthurfoundation.org/assets/downloads/publications/A-New-Textiles-Economy_Full-Report.pdf
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Ë¬èÈÿèæóÂóäÝæõÖÉñĀÛ¬ÈÿÜĆÚåÕú Ì÷ćÈäñãñÿèæóĀÖ¬æñåÕúÂóæëòĈÚæÈÿßøćîÿÜæöćãÚ
åÕúÂóæÿäĆè ØČóĂì­ÉČóÚèÚÅîæÿæĆÂËòćÚÖ¬îÜöÿßõćâÃ÷ĈÚ É÷Èæ­óëâòãÿäĆè ×÷ÈÚČóăÜÃóãÿÜĆÚëõÚÅ­óâøîëîÈ ÂĆ
Ãóãăâ¬ăÕ­äóÅóÿÚøćîÈÉóÂâöÅùÔáóßĀæñÅùÔÅ¬óÚ­îã ÉóÂÂóäé÷ÂêóîòÖäóÂóäĂË­ÜäñāãËÚ°ÿëøĈîÝ­óÃîÈ 
Ellen MacArthur Foundation (ƘƖƘƖ)äñÛùè¬óāÕãÿÊæöćãÂóäëèâĂë¬ÿëøĈîÝ­óÂ¬îÚìâÕîóãùÂóäĂË­ÈóÚ
ÚòĈÚâöÉČóÚèÚæÕæÈ ĂÚÝæÂóäé÷ÂêóãòÈßÛè¬óĂÚÜäñÿØéØöćâöäóãăÕ­Ú­îããòÈÅÈâöîòÖäóÂóäĂË­ÜäñāãËÚ°
ÿëøĈîÝ­óÅ¬îÚÃ­óÈëúÈ Ì÷ćÈÿÜĆÚØöćÚ¬óÂòÈèæ āÕãäèâĀæ­èâúæÅ¬óÃîÈÂóäØõĈÈÿëøĈîÝ­óØöćëóâóä×ëèâĂë¬ăÕ­îöÂĂÚ
ØòćèāæÂÅõÕÿÜĆÚâúæÅ¬ó 460,000 æ­óÚÿìäöãÎëìäòÑ ĀæñÉóÂÂóäëČóäèÉĂÚÿãîäâÚöĀæñÉöÚßÛè¬óÂè¬ó 
60 ÿÜîä°ÿÌĆÚÖ°ÃîÈÝú­ä¬èâèõÉòãăÕ­âöÂóäãîâäòÛè¬óßèÂÿÅ­óâöÿëøĈîÝ­óâóÂÂè¬óØöćÖ­îÈÂóä  

×÷ÈĀâ­ĂÚØóÈÿØÅÚõÅ èòÖ×ùÕõÛëõćÈØîìæóãËÚõÕëóâóä×ÂæòÛâóäöăÌÿÅõæăÕ­ ĀÖ¬
ÅèóâÿÜĆÚÉäõÈÅøîăâ¬×÷È 1 ÿÜîä°ÿÌĆÚÖ°ÃîÈÿëøĈîÝ­óÿÂ¬óÿâøćîÚČóăÜäöăÌÿÅõæÿÜĆÚÿëøĈîÝ­óĂìâ¬ÉñâöÅ¬óÂóä
ëúÎÿëöãèòëÕùÌ÷ćÈâöâúæÅ¬óÂè¬ó 100,000 æ­óÚÿìäöãÎëìäòÑĂÚĀÖ¬æñÜö ÚîÂÉóÂÚòĈÚÿÂõÕÖ­ÚØùÚÉóÂÂóä
ÂČóÉòÕìæòÈëõĈÚëùÕÂóäĂË­ÈóÚ(ALDEN WICKER, ƘƖƘƘ) ĀæñÝú­ÅÚâòÂÅõÕè¬óëóâóä×ĀÂ­ÜòÎìóÿëøĈîÝ­ó
âóÂÿÂõÚ Õ­èãÂóäÛäõÉóÅÿëøĈîÝ­ó ĀÖ¬îÈÅ°Âä Trans-Americas Ì÷ćÈÿÜĆÚîÈÅ°ÂäØöćäòÛÛäõÉóÅÿëøĈîÝ­óăÜãòÈ
ĀîàäõÂóăÕ­äñÛùè¬óä­îãæñ 30 ÃîÈÿëøĈîÝ­óÛäõÉóÅÉñÿÜĆÚÿëøĈîãøÕĀæñÿëøĈîāÜāæÌ÷ćÈÉñ×úÂÖòÕÿßøćîÚČóăÜ
ÿÜĆÚÿéêÝ­óëČóìäòÛĂË­ĂÚä­óÚãóÚãÚÖ° îöÂä­îãæñ 20 ÃîÈÿëøĈîÝ­óÛäõÉóÅâòÂâöÖČóìÚõ Ì÷ćÈÚČóăÜÖòÕÿÜĆÚ
ËõĈÚÿæĆÂ ą Āæñë¬ÈăÜÝæõÖßäâÜúßøĈÚ ØòĈÈìâÕÿßäóñÿëøĈîÝ­óÿìæ¬óÚöĈâöÅùÔáóßÖČćóÉÚăâ¬ëóâóä×ÚČóăÜ
ëèâĂë¬Ö¬îăÕ­ ĀæñâúæÅ¬óæÕæÈÿäøćîã ą É÷È×úÂÚČóăÜÿÜĆÚèòÖ×ùÕõÛĂÚîùÖëóìÂääâÕòÈÂæ¬óè (ÂäÔõé ÖòÚ
îòÈëÚóÂùæ, 2561) 

1.3 ÉùÕî¬îÚÃîÈîùÖëóìÂääâĀàËòćÚÉóÂë×óÚÂóäÔ°āäÅāÅèõÕ-ƗƟ 
ÂâæÚó× îÈÅ°èääÔÕö (ƘƛƜƙ) Âæ¬óèè¬óÂóääñÛóÕāÅèõÕ-19 ĂÚÅäòĈÈÚöĈ ØČóĂì­ÿìĆÚÜòÎìó

ÃîÈîùÖëóìÂääâĀàËòćÚăÕ­ËòÕÿÉÚĂÚÜòÎìóÕ­óÚëõćÈĀèÕæ­îâ āÕãÿÊßóñèõÂåÖÂóäâöËöèõÖîãú¬ 
(Existential Crisis) ØöćÿìĆÚăÕ­ËòÕÿßäóñÅèóâÿÜĆÚîãú¬ìæòÈāäÅäñÛóÕ ÿÜĆÚË¬èÈÿèæóØöćØùÂÅÚĂË­ÿèæó
ëòÈÿÂÖÖòèÿîÈĀæñëõćÈäîÛÖòè ÿÂõÕëòÎÎóÔĂìâ¬ÃîÈßåÖõÂääâÝú­ÅÚØöćÚ¬óëÚĂÉĂÚË¬èÈāÅèõÕ  

ÛäõêòØØöćÜä÷ÂêóØöćëČóÅòÎÃîÈāæÂîã¬óÈ McKinsey ĀæñÿèĆÛăÌÖ° The Business of 
Fashion ăÕ­ØČóäóãÈóÚËøćî The State Of Fashion 2020 Coronavirus Update Ì÷ćÈăÕ­ÿÃöãÚëäùÜ×÷È
ë×óÚÂóäÔ°āäÅäñÛóÕÅäòĈÈÚöĈè¬ó ÜäñÿÕĆÚÿäøćîÈÅèóâãòćÈãøÚÉñÂæòÛâóîãú¬ĂÚÅèóâëÚĂÉîã¬óÈÉäõÈÉòÈ 
ÿìĆÚăÕ­ÉóÂÂóä×Âÿ×öãÈĀæñÿëèÚóÛÚÿèØöëČóÅòÎ Ì÷ćÈÉñãõćÈØČóĂì­ÿÂõÕäñãñì¬óÈäñìè¬óÈĀÚèÅõÕĂìâ¬ą 
ÃîÈĀàËòćÚ ÂòÛĀÚèÅõÕÙùäÂõÉĀÛÛÿÂ¬óØöćâù¬ÈÿÚ­ÚÂČóăäâóÂÂè¬óëùÃáóßÃîÈÝú­ÅÚĀæñÜòÎìóëõćÈĀèÕæ­îâ
(ALDEN WICKER, 2022) 
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ÂäÔõé ÖòÚîòÈëÚóÂùæ (ƘƛƜƗ) Âæ¬óèè¬ó ÂóäßãóãóâÿßøćîÿÜæöćãÚîùÖëóìÂääâĀàËòćÚĂì­
ÿÜĆÚâõÖäÖ¬îëõćÈĀèÕæ­îâÚòĈÚ âöÂóäßúÕ×÷ÈâóãóèÚóÚÂè¬ó 20 Üö ăâ¬ĂË¬ÿäøćîÈĂìâ¬ĀÖ¬îã¬óÈĂÕ Ì÷ćÈĂÚ
ÜòÉÉùÛòÚĀÛäÚÕ°ĀàËòćÚÿÂõÕÃ÷ĈÚâóÂâóãØöćÿäöãÂÖòèÿîÈè¬ó Eco Fashion ìäøî Sustainable Fashion 
āÕãâöÉùÕÜäñëÈÅ°ÿßøćîÝæõÖëõÚÅ­óĀàËòćÚÿßøćîëõćÈĀèÕæ­îâ ×øîÿÜĆÚāîÂóëØöćÕöÃîÈÂóäÚČóÿëÚîÅùÔÅ¬ó
ÃîÈÅùÔáóß ÅèóâØÚØóÚĀæñÅèóâãòćÈãøÚÖ¬îÝú­ÛäõāáÅ ĀæñÿâøćîÿÂõÕèõÂåÖĀæ­èØČóĂì­âöÂæù¬âÅÚØöćìòÚ
âóĂì­ÅèóâëČóÅòÎÂòÛÅùÔáóßĀæñëùÃáóßÂĆÿßõćâÃ÷ĈÚîã¬óÈâöÚòããñëČóÅòÎ  
2. ÿë­ÚĂãÙääâËóÖõ  

ÿë­ÚĂãÙääâËóÖõ(Natural Fibers) ìâóã×÷È ÿë­ÚĂãØöćăÕ­ÉóÂßøË ëòÖè° Āä¬ÙóÖù Ì÷ćÈÿë­ÚĂãØöćăÕ­
ÉóÂßøËÉñâöäóÅó×úÂÂè¬óÉóÂëòÖè°ĀæñĀä¬ÙóÖù ÿë­ÚĂãØöćăÕ­ÉóÂßøËâöÉČóÚèÚâóÂĀæñÚõãâĂË­ÂòÚÿßäóñ
ìóăÕ­È¬óãÿË¬Ú Þ­óã æõÚõÚ Ü¬óÚ Üî ĂãăÝ¬ ÿÜĆÚÖ­Ú ÚîÂÉóÂÚòĈÚãòÈăÕ­ÉóÂëòÖè°ĂÚÛóÈËÚõÕÿË¬Ú ăìâ 
ÿÜĆÚÿë­ÚĂãØöćăÕ­ÉóÂìÚîÚăìâ ÉóÂÃÚëòÖè°ÿË¬Ú ÃÚâõĈÈÅ° ÃÚĀßñĀÅËÿâöãä° ÃÚæóâó ĀæñÃÚîòæ
ÜóÂ­ó ÿÜĆÚÖ­Ú ÿë­ÚĂãÙääâËóÖõØöćØČóÉóÂĀä¬Åøîÿë­ÚĂãìõÚ ăÕ­ÉóÂÂóäĀãÂìõÚËÚõÕìÚ÷ćÈËøćîÿÌîä°ÿßÚ
ăØæ° (Serpentine) ìäøî ĀîâàõāÛæäĆîÂ (amphibole rock) ÿë­ÚĂãìõÚØöćÉñØČóÿÜĆÚÿë­ÚĂãÝ­óÚòĈÚ
ÉČóÿÜĆÚÖ­îÈÝëâÂòÛÿë­ÚĂãîøćÚ ąÿË¬Ú Þ­óã ÃÚëòÖè° ÿäãîÚ ÿÜĆÚÖ­Ú ëòÕë¬èÚä­îãæñ 5 ×÷È 20 ÿßøćîÜòćÚÃ÷ĈÚ
ÿÜĆÚÿë­ÚÕ­óã Ý­óØöćÝæõÖÉóÂĂãìõÚâöÅùÔëâÛòÖõÅøîÂóäØÚăà âòÂØîÿÜĆÚÝ­óÿßøćîĂË­ØČóÝ­óâ¬óÚÂòÚăà ËùÕ
ÿëøĈîÝ­óÂòÚăàëČóìäòÛßÚòÂÈóÚÕòÛÿßæõÈ Ý­óÊÚèÚÜ­îÈÂòÚăàà­ó ÿÜĆÚÖ­Ú (ÚèòØÖÂä îùâóéõæÜ°, 2561) 

2.1 Åèóâäú­ÿÛøĈîÈÖ­ÚÿÂöćãèÂòÛÿë­ÚĂãßøË 
ëõćÈØîĂÚîÕöÖÂČóÿÚõÕÉóÂÿë­ÚĂãßøË ÜäóÂÐîãú¬ĂÚÜäñèòÖõéóëÖä°âóîã¬óÈãóèÚóÚĂÚ

ÂóäØîÝ­óãùÅāÛäóÔ ÿìĆÚăÕ­ÉóÂáóßÿÃöãÚāÛäóÔÕòÈáóßÜäñÂîÛØöć ƙ ØöćĀëÕÈĂì­ÿìĆÚ×÷ÈÂóäÿÖäöãâ
ÿë­ÚĂãāÕãĂË­ÿÅäøćîÈâøîĀÛÛßøĈÚÑóÚÿË¬Ú ÂóäìâòÂ ÂóäĀãÂÿë­ÚĂã ÂóäÜòćÚÿÜĆÚÿë­ÚÕ­óãÿßøćîÿÖäöãâØî
Ý­ó (ëóÅä ËæëóÅä, ƘƛƜƖ)  

 

áóßÜäñÂîÛ 3 áóßÿÃöãÚāÛäóÔÃîÈÂóäÿÖäöãâÿë­ÚĂãæõÚõÚÂóäÜòćÚÕ­óãĀæñØîÝ­ó 

Øöćâó: Hemp Industries Association.(n.d.) (î­óÈ×÷ÈĂÚ ëâÜäñëÈÅ° áóêóÜäñÿØé, ƘƛƜƖ) 
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ÿâøćîßõÉóäÔóÉóÂë¬èÚÃîÈßøËØöćÚČóâóĂË­ÜäñāãËÚ°ĂÚÂóäÝæõÖÿÜĆÚÿë­ÚĂãĀæ­èÉñâö
Āìæ¬ÈØöćâóÖóâë¬èÚÖ¬óÈ ąÃîÈßøËăÕ­ ÕòÈÚöĈ 

2.Ɨ.Ɨ ÿë­ÚĂãØöćăÕ­ÉóÂÿâæĆÕìäøîÝÚòÈÕ­óÚĂÚÝæÉóÂßøË ÿË¬Ú Þ­óã äòÂ ĀæñÚù¬Ú ÿÜĆÚ
Ö­Ú 

2.Ɨ.Ƙ ÿë­ÚĂãØöćăÕ­ÉóÂÿÚøĈîÿãøćîÕ­óÚĂÚÿÜæøîÂæČóÖ­ÚßøË ÿË¬Ú Üî Ü¬óÚ æõÚõÚ Ü¬óÚäó
âö Ã¬ó ÃõÈ ÂòÎËÈ ĀæñÕóìæó ÿÜĆÚÖ­Ú 

2.Ɨ.ƙ ÿë­ÚĂãØöćăÕ­ÉóÂë¬èÚĂÛßøË ÿË¬Ú ëòÛÜñäÕ Âæ­èã ĀæñÜ¬óÚéäÚóäóãÔ° ÿÜĆÚ
Ö­Ú 

Õ­èãÅùÔÜäñāãËÚ°ÃîÈÿë­ÚĂãßøË É÷ÈâöÅèóâÚõãâÖòĈÈĀÖ¬āÛäóÔÉÚÜòÉÉùÛòÚĀæñâöÅèóâ
Ö­îÈÂóäëúÈÃ÷ĈÚ ×÷ÈĀâ­Éñâöÿë­ÚĂãÜäñÕõêÑ°ìäøîÿë­ÚĂãëòÈÿÅäóñì°ÿÂõÕâóìæóãËÚõÕÉóÂÂóäÖîÛëÚîÈ
ÅèóâÖ­îÈÂóäÃîÈâÚùêã°ØöćÖ­îÈÂóäÿë­ÚĂãØöćâöÅùÔáóßëúÈ ÅèóâÿäöãÛÿëâîÂòÚÃîÈÿë­ÚĂã ĀÖ¬îã¬óÈăä
ÂĆÖóâÂäñĀëÚõãâÃîÈāæÂÜòÉÉùÛòÚăÕ­ßæòÂÕòÚÿäøćîÈÅèóâëČóÅòÎÖ¬îÿäøćîÈëõćÈĀèÕæ­îâ É÷Èë¬ÈÝæĂì­ÿë­Ú
ĂãßøËÂæòÛâóăÕ­äòÛÅèóâÚõãâĀæñÅèóâÖ­îÈÂóäØöćëúÈÃ÷ĈÚĂÚÜòÉÉùÛòÚ(ëóÅä ËæëóÅä, 2560)  

Õ­èãÅùÔëâÛòÖõØöćëèâĂë¬ëÛóãĀæñÿÜĆÚâõÖäÂòÛëõćÈĀèÕæ­îâ îã¬óÈăäÂĆÖóâÿë­ÚĂãßøËĀÖ¬
æñËÚõÕØöćâöâóĀæñÅùÔæòÂêÔñØöćĀÖÂÖ¬óÈÂòÚ ØČóĂì­ÿÂõÕÜòÎìóØöćßÛĂÚÂäñÛèÚÂóä ÂóäÿÖäöãâÿßøćî
ÝæõÖÿë­ÚĂãìäøîÿë­ÚÕ­óãÃîÈßøËĀÖ¬æñËÚõÕ ØöćâöèõÙöÂóäĀæñÿÅäøćîÈâøîØöćĂË­ĀÖÂÖ¬óÈÂòÚîîÂăÜÖóâ
æòÂêÔñÃîÈÿë­ÚĂã ßòÓÚóâóÿäøćîãą ÉÚâöÿÅäøćîÈÉòÂäØöćØČóÈóÚăÕ­äèÕÿäĆèâóÂÃ÷ĈÚĀæñĂË­ĀäÈâÚùêã°
Ú­îãæÈ(ÚèòØÖÂä îùâóéõæÜ°, ƘƛƜƗ)Ì÷ćÈĂÚÜòÉÉùÛòÚăÕ­äòÛÂóäßòÓÚóâóÖ¬îÿÚøćîÈĀæñëúÈÃ÷ĈÚÖóâÅèóâ
Ö­îÈÂóäÃîÈÖæóÕØöćâöëúÈÃ÷ĈÚ 

2.2 ÂóäÜäòÛÜäùÈÅùÔáóßÿë­ÚĂãßøË  
ÂóäÜäòÛÜäùÈÅùÔáóßÿë­ÚĂãßøË (Refining Plant Fiber) ÅøîÃòĈÚÖîÚëČóÅòÎëČóìäòÛÂóä

ĀÂ­ăÃÜòÎìóÂóäÚČóÿë­ÚĂãÙääâËóÖõâóĂË­ÜäñāãËÚ° ßòÓÚóÅùÔáóßëõćÈØîØöćâöÅùÔëâÛòÖõÿÊßóñÖòè
ÖóâÙääâËóÖõØöćâöîãú¬Āæ­èĂì­āÕÕÿÕ¬ÚĀæñÿìâóñëâÖ¬îèòÖ×ùÜäñëÈÅ°ØöćÉñĂË­ÈóÚ ëä­óÈÅùÔÅ¬óĀæñ
ÅèóâĀÖÂÖ¬óÈĂì­âöÿîÂæòÂêÔ°ÿÊßóñÖòè 

ÂóäĀÂ­ăÃÜòÎìóÂóäÝæõÖÿë­ÚÕ­óãÉóÂÿë­ÚĂãßøËÕ­èãÂääâèõÙöÖ¬óÈą ÉñÜäñÂîÛăÜÕ­èã 
4 äúÜĀÛÛÅøî ÂäñÛèÚÂóäØóÈÿËõÈÂæ ÂäñÛèÚÂóäØóÈÿÅâö ÂäñÛèÚØóÈËöèáóß ĀæñÂäñÛèÚÂóä
ØóÈÿËõÈÂæÿÅâö ĀÖ¬æñÂäñÛèÚÂóäÉñË¬èãĂì­ÿë­ÚĂãßøËâöîÈÅ°ÜäñÂîÛØóÈÿÅâö ëâÛòÖõØóÈÂóãáóß 
ĀæñÅùÔáóßØöćëóâóä×ĂË­ÜäñāãËÚ°ăÕ­ÕöĀæñÿìâóñëââóÂÃ÷ĈÚ(ëóÅä ËæëóÅä, 2560) 

2.Ƙ.Ɨ ÂäñÛèÚÂóäÿËõÈÂæ (mechanical refining) 
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Åøî ÂäñÛèÚÂóäÜäòÛÜäùÈÿë­ÚĂãÙääâËóÖõÉóÂßøË Õ­èãèõÙöÂóäĂË­ĀäÈìäøîÂæăÂ
ØóÈÂóãáóßÂòÛÿë­ÚĂãßøËāÕãÖäÈ ÿßøćîæÕÃÚóÕÃîÈÂæù¬âÿÌææúāæë Ì÷ćÈÂäñÛèÚÂóäØóÈÿËõÈÂæØöć
ÚõãâĂË­âöìæóãèõÙö ÕòÈÖ¬îăÜÚöĈ 

2.Ƙ.Ɨ.Ɨ ÂóäĂË­ĀäÈØóÈÂæ (mechanical treatment) 
ÿÜĆÚèõÙöÂóäØČóĂì­ÿë­ÚĂãÉóÂßøËâöÃÚóÕÿæĆÂæÈ ØČóăÕ­ìæóãèõÙöÿË¬Ú ÂóäØùÛ 

ÂóäÛÕ Âóäāâ¬ ĀæñÂóäÿÃã¬ó ÿÜĆÚÖ­Ú Ì÷ćÈÉñØČóĂì­Ýæ÷ÂÃîÈÿÌææúāæëÃîÈßøËËÚõÕÚòĈÚ(cellulose 
crystallinity) æÕæÈ ÿÜĆÚÂóäÿßõćâßøĈÚØöćÝõèĂÚÂóäÿÂõÕÜÐõÂõäõãó ÉÚăÕ­ÃÚóÕëùÕØ­óãÃîÈßøËËÚõÕÚòĈÚ Ì÷ćÈ
ÜÂÖõÉñâöÅèóâãóèÃîÈÿë­ÚĂãÜäñâóÔ 0.2-2 âõææõÿâÖä (Sun and Cheng, 2002) ÂóäĂË­ĀäÈØóÈ
ÂæèõÙöÂóäìÚ÷ćÈÅøî ÂóäÛÕÕ­èãæúÂÂæõĈÈ Öòèîã¬óÈÿË¬ÚÂóäĂË­ÿÅäøćîÈĀãÂÿë­ÚĂãĀÛÛÛÕÕ­èãæúÂÂæõĈÈÂòÛ
ÿë­ÚĂãăÝ¬ Ì÷ćÈëóâóä×ÃúÕÿë­ÚĂãăÝ¬Ăì­âöÃÚóÕÿæĆÂæÈăÕ­ØòĈÈãòÈăâ¬Ö­îÈĂË­ëóäÿÅâö ÕòÈáóßÜäñÂîÛØöć ƚ 
ÿÜĆÚĀÚèØóÈÂóäÜäòÛÜäùÈÅùÔáóßÿë­ÚĂãßøËĀÛÛÿËõÈÂæØöćÚõãâĂË­ÂòÚāÕãØòćèăÜ ×øîè¬óÿÜĆÚèõÙöÂóäØöć
Ăì­ÝæÿÜĆÚîã¬óÈÕöĀæñâöÖ­ÚØùÚÖČćó ĀÖ¬èõÙöÚöĈÉñâöÉùÕÿÕ¬ÚÿÊßóñØóÈĂÚÕ­óÚÃîÈëõćÈØîÿßøćîÅèóâĀÃĆÈĀäÈ
ÿÊßóñÕ­óÚìäøîëõćÈØîÿØÅÚõÅ(ëóÅä ËæëóÅä, 2560) 

 

áóßÜäñÂîÛ 4 ÂóäÃúÕÿë­ÚĂãăÝ¬Õ­èãÿÅäøćîÈĀãÂÿë­ÚĂã 

Øöćâó: ëóÅä ËæëóÅä, ƘƛƜƖ 

2.Ƙ.Ɨ.Ƙ Âóäã¬îãëæóãÕ­èãÅèóâä­îÚ(pyrolysis) 
Åøî ÂóäĂË­Åèóâä­îÚ(heat treatment) ÿßøćîÜäòÛëáóßÿë­ÚĂãßøË Õ­èãÂóä

ØČóæóãÿÚøĈîÿãøćîÃîÈÿÌææúāæë Ì÷ćÈāÕãë¬èÚĂìÎ¬âòÂÉñĂË­îùÔìáúâõâóÂÂè¬ó 150-180 îÈéóÿÌæÿÌöãë 
ĀÖ¬Â¬îÚÿÃ­óÂäñÛèÚÂóäĂË­Åèóâä­îÚÖ­îÈĂì­èòëÕùâöÃÚóÕÿæĆÂæÈÂ¬îÚ ìäøî ÂóäîÛāÕãĂË­Åèóâä­îÚ
îùÔìáúâõëúÈÉÚÿë­ÚĂãßøËÂæóãëáóßÿÜĆÚăîìäøîÃîÈĀÃĆÈ ÂäñÛèÚÂóäÚöĈÉñØČóăÕ­Ë­óĀæñÂóääñÿìã
ĂË­îùÔìáúâõÖ¬óÈÂòÚÖóâÅèóâÿìâóñëâÃîÈĀÖ¬æñÿë­ÚĂã 

2.2.1.3 ÂäñÛèÚÂóäØóÈÿÅâö (chemical refining) 
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Åøî ÂóäĂË­ëóäÿÅâöØòĈÈÂóäĂË­Õ¬óÈĀæñÂäÕĂÚÂóäÜäòÛÜäùÈāÅäÈëä­óÈÿë­ÚĂã
ßøË ×øîÿÜĆÚèõÙöØöćâöÜäñëõØÙõáóß ëóâóä×ØČóĂì­ÿÂõÕÂóäëæóãÖòèĀæñÃÉòÕæõÂÚõÚĀæñÿïâõÿÌææúāæëĂÚ
ÿë­ÚĂãßøË ëóâóä×ØČóăÕ­ĂÚîùÔìáúâõì­îÈĀæñÅèóâÕòÚÜÂÖõ ĀÖ¬Ã­îÿëöãÃîÈèõÙöÚöĈÅøî âöÅ¬óĂË­É¬óãëúÈ 
(Sun and Cheng, 2002)  

2.Ƙ.Ɨ.ƙ.Ɨ ÂóäĂË­Õ¬óÈ (alkali treatment)  
ÂóäØČóÈóÚÃîÈÕ¬óÈÉñâöÝæÖ¬îèòëÕùÜäñÿáØæõÂāÚÿÌææúāæëĀæñ

ÜäõâóÔÃîÈÕ¬óÈØöćÖ­îÈĂË­ÉñÃ÷ĈÚîãú¬ÂòÛÜäõâóÔÃîÈæõÂÚõÚØöćâöîãú¬ĂÚÿë­ÚĂãÚòĈÚ(McMillan, 1994) Õ¬óÈ
ÉñăÜÿßõćâÂóäßîÈÖòèáóãĂÚāâÿæÂùæÃîÈÿïâõÿÌææúāæë ÉóÂÚòĈÚÉñÿÂõÕÂóäÛèâáóãĂÚÂæóãÿÜĆÚÂóä
ÿßõćâßøĈÚØöćÝõèëòâÝòë æÕÝæ÷ÂÃîÈÿÌææúāæëĀæñæÕÃÚóÕßîæõÿâîä° ØČóĂì­ĀãÂāÅäÈëä­óÈäñìè¬óÈæõÂÚõÚ
ÂòÛÅóä°āÛăïÿÕäÖÿßøćîëóâóä×ØČóæóãāÅäÈëä­óÈÃîÈæõÂÚõÚ Õ¬óÈØöćÚõãâĂË­ĂÚÂóäĀãÂæõÂÚõÚăÕ­ĀÂ¬ 
āÌÿÕöãâăïÕäîÂăÌÕ° Āæñ ĀîâāâÿÚöãâăïÕäîÂ 

2.2.1.3.2 ÂóäĂË­ÂäÕ (acid treatment)  
ÂóäĂË­ÂäÕ ÿË¬ÚÂäÕÌòæàúäõÂìäøîÂäÕàîëàîäõÂ ëóâóä×ĂË­ăÕ­ØòĈÈ

ÂäÕÿÃ­âÃ­ÚĀæñÂäÕÿÉøîÉóÈĂÚîùÔìáúâõØöćÿìâóñëâ ÿßøćîÿßõćâÂóäØČóÈóÚÃîÈÂäñÛèÚÂóäăïāÕäăæ
Ìöë āÕãâòÂÉñ×úÂĂË­ëČóìäòÛÂóäÿÜæöćãÚèòëÕùßèÂæõÂāÚÿÌææúāæëÌ÷ćÈÜäñÂîÛÕ­èãÿïâõÿÌææúāæëĂì­
ÂæóãÿÜĆÚÚČĈóÖóæÌ÷ćÈÉñæñæóãîîÂăÜăÕ­ ÖóâÕ­èãÂóäĂË­ÿîÚăÌâ°ÿÜĆÚÖòèÿä¬ÈÜÐõÂõäõãóăïāÕäăæÌõë
ÿßøćîĂì­ÿÂõÕÿÜĆÚÂæúāÅë (Silverstein et al., 2007) (î­óÈ×÷ÈĂÚ ëóÅä ËæëóÅä, 2560)  

2.Ƙ.Ɨ.ƚ ÂäñÛèÚØóÈËöèáóß(biological refining) 
ÿÜĆÚÂóäÜäòÛÜäùÈÅùÔáóßÿë­ÚĂãßøËāÕãĂË­ÉùæõÚØäöã° ìÚ­óØöćÃîÈÉùæõÚØäöã°

ÅøîÂóäØČóÂóäã¬îãëæóãæõÂÚõÚĀæñÿïâõÿÌææúāæë ĂÚë¬èÚÃîÈÿÌææúāæëÉñ×úÂã¬îãÚ­îãâóÂ 
ÿÚøćîÈÉóÂâöÅèóâÖ­óÚØóÚĂÚÂóä×úÂÉùæõÚØäöã°ã¬îãăÕ­âóÂÂè¬óë¬èÚîøćÚąÃîÈæõÂāÚÿÌææúāæë Ì÷ćÈ
ÉùæõÚØäöã°ØöćâöÜäñëõØÙõáóßëúÈØöćË¬èãĂÚÂóäÜäòÛÜäùÈÅùÔáóßÃîÈÿë­ÚĂãăÕ­ĀÂ¬ ÿËøĈîäóëöÃóè ÿËøĈîäóëö
ÚČĈóÖóæ ĀæñÿËøĈîäóî¬îÚ  

2.Ƙ.Ɨ.ƛ ÂäñÛèÚÂóäØóÈÿËõÈÂæÿÅâö(chemical-mechanical refining) 
Åøî èõÙöØóÈÿËõÈÂæä¬èâÂòÛØóÈÿÅâöÌ÷ćÈÉñâöë¬èÚëČóÅòÎĂÚÂóäæñæóãÚČĈóÃîÈ

ÿïâõÿÌææúāæëĀæñæõÂÚõÚ ÿâøćî×úÂĀÜæÈāÅäÈëä­óÈĀæ­èÿÂõÕÂóäĀÖÂÖòèÃîÈÿÌææúāæëĂÚÃòĈÚÖîÚ
ăïāÕäăæÌöëÿßõćâÃ÷ĈÚ  

2.Ƙ.Ɨ.ƛ.Ɨ ÂóääñÿÛõÕÕ­èãăîÚČĈó(steam explosion)  
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ÂóääñÿÛõÕÕ­èãăîÚČĈóë¬èÚĂìÎ¬Āæ­èÉñÂäñØČóØöćîùÔìáúâõË¬èÈ 160-
260 îÈéóÿÌæÿÌöãë ĀæñáóãĂÖ­ÅèóâÕòÚØöć 0.69-4.82 ÿâÂñÜóëÅóæ ÿÜĆÚèõÙöØöćëóâóä×ØČóĂì­ÿÂõÕ
ÂóäĀãÂÖòèÃîÈÿÌææúāæë ÿïâõÿÌææúāæë ĀæñæõÂÚõÚîîÂ āÕãÿïâõÿÌææúāæëÉñæñæóãĂÚÚČĈóØöć
ÅèÛĀÚ¬ÚÉóÂăîÚČĈó ÜòÉÉòãØöćâöÝæĂÚÂäñÛèÚÂóäÜäòÛÜäùÈÅùÔáóßÿë­ÚĂãÕ­èãèõÙöÚöĈÅøî ÃÚóÕÃîÈ
èòÖ×ùÕõÛÖòĈÈÖ­Ú ÿèæó îùÔìáúâõ ĀæñÜäõâóÔÅèóâËøĈÚØöćîãú¬ĂÚèòëÕù (Duff and Murray, 1996) ÖòèÃîÈ
èòÖ×ùÕõÛÉñ×úÂÝëâÂòÛăîÚČĈóîõćâÖòèØöćÅèóâÕòÚëúÈ Āæ­èØČóÂóäæÕÅèóâÕòÚîã¬óÈäèÕÿäĆèÉÚØČóĂì­ÿÂõÕ
ÂóäĀãÂÖòè ÉóÂÂóäé÷ÂêóÈóÚèõÉòãßÛè¬óëáóèñØöćÕöØöćëùÕĂÚÂóäæñæóãÿïâõÿÌææúāæëĀæñÂóäÿÂõÕ
ăïāÕäăæÌõëÅøîëáóèñìÚ÷ćÈØöćĂË­îùÔìáúâõëúÈĀæñĂË­ÿèæóÚ­îãìäøîĂÚëáóèñØöćĂË­îùÔìáúâõÖČćóĀæñ
ÿèæóÚóÚÃ÷ĈÚ  

2.Ƙ.Ɨ.ƛ.Ƙ ÂóääñÿÛõÕÕ­èãĀîâāâÿÚöã( ammonia explosion) 
ĂË­ĀîâāâÿÚöãÿìæèØöćîùÔìáúâõË¬èÈ 60 - 100 îÈéóÿÌæÿÌöãë 

áóãĂÖ­ÅèóâÕòÚĂÚäñãñÿèæóìÚ÷ćÈĀæ­èØČóÂóäæÕÅèóâÕòÚæÈ āÕãèòÖ×ùÕõÛØöćÝ¬óÚÂäñÛèÚÂóäÚöĈÉñâö
îòÖäóÂóäÿÜæöćãÚÿÜĆÚÚČĈóÖóæÿßõćâëúÈÃ÷ĈÚ ĀÖ¬ăâ¬âöÝæÖ¬îÜäõâóÔÃîÈÿïâõÿÌææúāæë Āæñăâ¬ÿìâóñëâÂòÛ
ßøËØöćâöæõÂÚõÚâóÂ ĀæñãòÈëóâóä×ÚČóĀîâāâÿÚöãÂæòÛâóĂË­ăÕ­ăìâ¬ Āæñăâ¬ØČóĂì­ÿÂõÕëóäãòÛãòĈÈÂóä
ÿÂõÕÜÐõÂõäõãóăïāÕäăæÌõë (Alvira et al., 2010) 

2.2.1.5.3 ÂóääñÿÛõÕÕ­èãÅóä°ÛîÚăÕîîÂăÌÕ° (CO2 explosion)  
ĂË­Åóä°ÛîÚăÕîîÂăÌÕ°ÉóÂÂäÕÅóä°ÛîÚõÂ ë¬èÚÂóäÿßõćâÜÐõÂõäõãó

ã¬îãëæóãĂÚÃòĈÚÖ¬îăÜÉñÚõãâĂË­ä¬èâÂòÛÖòèØČóæñæóãîõÚØäöã°ÿË¬Ú ÿîØóÚîæ Ì÷ćÈË¬èãĂÚÂóäÂČóÉòÕëóä
ÜäñÿáØæõÂÚõÚĀæñâòÂÉñăâ¬ÿÂõÕëóäÃòÕÃèóÈÂóäØČóÈóÚÃîÈÿîÚăÌâ°ĂÚÃòĈÚÖîÚăïāÕäăæÌõëÿìâøîÚ
èõÙöÂóääñÿÛõÕÕ­èãăîÚČĈó ĀÖ¬èõÙöÂóäÚöĈÉñĂì­ÝæÝæõÖØöćÖČćóÂè¬óÂäñÛèÚÂóäĂË­ăîÚČĈóìäøîĀîâāâÿÚöã 
(Ragg & Fields, 1987) 

2.2.1.5.4 ÂóäĂË­Åèóâä­îÚËøĈÚ (liquid hot water)   
ÿÜĆÚÂäñÛèÚÂóäØöćÕČóÿÚõÚăÜîã¬óÈË­ó ą Āæñăâ¬Ö­îÈĂË­ëóäÿÅâöĂì­

ÿÜĆÚÖòèÿä¬ÈÜÐõÂõäõãó ĀÖ¬îóéòãÅèóâÕòÚÿßøćîÅèÛÅùâë×óÚñÃîÈÚČĈóĂÚëáóèñÃîÈÿìæè îùÔìáúâõØöćĂË­
ÅøîË¬èÈ160 - 240 îÈéóÿÌæÿÌöãë ĀæñÂóäÜäòÛÅ¬ó pH Ăì­îãú¬ĂÚË¬èÈ 4 - 7 ÿßäóñĂÚË¬èÈÕòÈÂæ¬óèÉñ
ØČóĂì­ÿïâõÿÌææúāæëãòÈÅÈîãú¬ĂÚäúÜÃîÈāîæõāÂÿâîä° (oligermeric form) Ì÷ćÈÉñË¬èãæÕÜòÎìóÂóä
äèâÖòèÿÜĆÚāßæöÿâîä°Ăìâ¬îöÂÅäòĈÈ ìæòÈÉóÂÂóäÜäòÛëáóßèòëÕùØöćăÕ­Éñîãú¬ĂÚë×óÚñĀÛÛÂ÷ćÈĀÃĆÈÂ÷ćÈ
ÿìæè āÕãë¬èÚØöćÿÜĆÚÃîÈĀÃĆÈë¬èÚĂìÎ¬ÉñÿÜĆÚÿÌææúāæë ÃîÈÿìæèë¬èÚĂìÎ¬ÿÜĆÚÿïâõÿÌææúāæë Āæñ
ÿÂõÕÚČĈóÖóæÛóÈë¬èÚ (Mosier et al., 2005) 
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2.2.1.5.5 Âóäã¬îãÿÜöãÂ (wet oxidation)  
ÿÜĆÚÂäñÛèÚÂóäØöćĂË­îîÂÌõÿÉÚĀæñîóÂóéÿÜĆÚÖòèÂæóÈĂÚÂóäØČó

ÜÐõÂõäõãó āÕãÚõãâĂË­èõÙöÂóäìâòÂĂÚ×òÈìâòÂËöèáóß ĂÚëáóèñîùÔìáúâõÖČćó áóãĂÖ­ĀäÈÕòÚĀæñÿèæó
ëòĈÚ āÕãØòćèăÜÉñĂË­ÿèæóË¬èÈ 10-15 ÚóØö îùÔìáúâõÜäñâóÔ 170 - 200 îÈéóÿÌæÿÌöãë ĀæñÅèóâ
ÕòÚØöćäñìè¬óÈË¬èÈ 10 -12 Ûóä°ÃîÈîîÂÌõÿÉÚ (Ogbonna et al., 2001) ÉóÂÈóÚèõÉòãÃîÈ Mishima 
et al. ĂÚÜöÅé.ƘƛƚƘ ăÕ­ßÛè¬óèõÙöÚöĈâöÜäñëõØÙõáóßĂÚÂóäĀãÂÿïâõÿÌææúāæëĀæñæõÂÚõÚĀæñØČóĂì­Å¬ó
ÿÌææúāæëâöÜäõâóÔâöÿßõćâÃ÷ĈÚ  

2.2.1.5.6 ÂóäĂË­ÅæøćÚăâāÅäÿèà (microwave pretreatment)  
Keshwani ăÕ­Âæ¬óèè¬ó ÿÜĆÚèõÙöÂóääèâÂòÚäñìè¬óÈÂóãáóßÂòÛ

ØóÈÿÅâöÿÚøćîÈÉóÂâöÂóäĂË­Åèóâä­îÚÉóÂÅæøćÚăâāÅäÿèàĀæñĂË­ëóäÿÅâöÿÉøîÉóÈĂÚÂóäĀË¬èòëÕù 
ÿßøćîĂì­ÅæøćÚăâāÅäÿèàÝ¬óÚ Ì÷ćÈÉñĀÖÂÖ¬óÈÂòÚăÜÖóâËÚõÕÃîÈèòëÕù ĂË­ÿèæóäñìè¬óÈ 5-20 ÚóØö ÉóÂ
Âóäé÷ÂêóÿÛøĈîÈÖ­ÚÃîÈäòËßæ (2554), ÿèëóäòË (2555) ĀæñZhu et al. (2006) ßÛè¬óÂóäĂË­ÅæøćÚ
ăâāÅäÿèàä¬èâÂòÛëóäæñæóãÕ¬óÈâöÜäñëõØÙõáóßĂÚÂóäÜäòÛÜäùÈÅùÔáóßÿë­ÚĂãâóÂÂè¬óÂóäĂË­ÅæøćÚ
ăâāÅäÿèàÂòÛëóäæñæóãÂäÕ 

2.2.1.5.7 ÂóäĂË­ÅæøćÚÅèóâ×öćëúÈîòæÖä­óÌóèÕ° 
ÉóÂÈóÚèõÉòãÃîÈ Yachmeney ăÕ­Âæ¬óèè¬ó ÅæøćÚÅèóâ×öćëúÈîòæÖä­ó

ÌóèÕ°ë¬ÈÝæĂì­ÿîÚăÌâ°ëóâóä×ÿÃ­óØČóÜÐõÂõäõãóÖ¬îßøĈÚÝõèÃîÈèòëÕùăÕ­âóÂÃ÷ĈÚ ØòĈÈË¬èãÿßõćâ
ÜäñëõØÙõáóßĂÚÂóäã¬îãëæóã ÜòÉÉùÛòÚãòÈâöäóãÈóÚÂóäé÷ÂêóØöćÿÂöćãèÃ­îÈîãú¬Ú­îã ĀÖ¬ßÛè¬óÝæØöćăÕ­
ÉóÂÂóäĂË­ÅæøćÚÅèóâ×öćëúÈîòæÖä­óÌóèÕ° ØČóĂì­ÿÂõÕÂóäã¬îãëæóãèòëÕùÜäñÿáØæõÂāÚÿÌææúāæëÕ­èã
ÿîÚăÌâ°ăÕ­ÕöÃ÷ĈÚ 
3. ÖóæāÖÚÕ 

ÜäñÿØéăØãÖòĈÈîãú¬ĂÚáúâõáóÅÿîÿËöãÖñèòÚîîÂÿÊöãÈĂÖ­ áúâõÜäñÿØéë¬èÚĂìÎ¬ÿÜĆÚØöćäóÛæù¬â 
âö ØäòßãóÂäÙääâËóÖõØòĈÈÕõÚ ÚČĈó Ü¬óăâ­ ĀæñĀä¬ÙóÖù Ì÷ćÈØČóĂì­ÜäñÿØéăØãÂæóãÿÜĆÚßøĈÚØöćØöćÿìâóñĀÂ¬
ÿßóñÜæúÂĀæñØČóÂóäÿÂêÖä Ì÷ćÈÿÜĆÚîóËößìæòÂÃîÈÅÚăØãÖòĈÈĀÖ¬ĂÚîÕöÖÉÚ×÷ÈÜòÉÉùÛòÚ ÜòÉÉùÛòÚ
ÜäñÿØéăØãâöÜäõâóÔÂóäë¬ÈîîÂÝæõÖÝæØóÈÂóäÿÂêÖä ÝæõÖáòÔÒ°ĀÜääúÜÂóäÿÂêÖäâóÂâóã 
ÿßäóñÊñÚòĈÚÿìĆÚăÕ­è¬óÂóäÿÂêÖäâöÅèóâëČóÅòÎÖ¬îÿéäêÑÂõÉÃîÈÜäñÿØéăØã (ÉòÚØä°ÿßĆÎ ËùâĀëÈ 
Āæñ ßõØòÂê° îùÜòÎÎ°, 2556) 

Ö­ÚÖóæāÖÚÕÅøîßøËËÚõÕìÚ÷ćÈØöćëóâóä×ßÛăÕ­ĂÚØùÂáóÅë¬èÚÃîÈÜäñÿØéăØã ÿÜĆÚßøË
ÿéäêÑÂõÉîã¬óÈìÚ÷ćÈ âöæòÂêÔñāÅäÈëä­óÈìæòÂØöćëČóÅòÎĀæñÚ¬óëÚĂÉ Āæñëóâóä×ÚČóâóĂË­ÜäñāãËÚ°
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ăÕ­ØùÂë¬èÚÃîÈÖóæāÖÚÕ(ÜäñáóßòÚÙù° ßøĈÚÚèæ, ßõËòã ëÕáõÛóæ, Āæñ ØäÈèùÓõ ÿîÂèùÓõèÈéó, ƘƛƜƗ) 
Ýú­èõÉòãÉ÷ÈÿæĆÈÿìĆÚÜäñāãËÚ°ÉóÂÖ­ÚÖóæāÖÚÕ É÷ÈÚČóâóé÷ÂêóÿßøćîßòÓÚóÖ¬îãîÕÿÜĆÚÝæõÖáòÔÒ°  

 

 

áóßÜäñÂîÛ 5 Ö­ÚÖóæāÖÚÕ 

Øöćâó: Ýú­èõÉòã 

3.Ɨ Åèóâäú­ØòćèăÜÿÂöćãèÂòÛÖóæāÖÚÕ 
ÖóæìäøîÖóæāÖÚÕĂÚáóêóĂÖ­ÿäöãÂëòĈÚąè¬ó ā́ìÚÕµ ËóèÛ­óÚÉòÈìèòÕãñæóìäøî

ÜòÖÖóÚöâòÂÂòÚÿäöãÂè¬ó ´ÜîÿÂ®óñÖóµ ÿÜĆÚßòÚÙù°ăâ­ÉČóßèÂÜóæ°âÃÚóÕĂìÎ¬ëÂùæ Borassus îãú¬ĂÚèÈé°
Üóæ°â(Arecaceae) ÿÜĆÚÜóæ°âØöćĀÃĆÈĀäÈËÚõÕìÚ÷ćÈ ëáóßĀèÕæ­îâØöćÿìâóñëâÅøîëáóßîóÂóéä­îÚ
ĀæñÿÉäõÎÿÖõÛāÖăÕ­ÕöĂÚÕõÚØäóãìäøîÕõÚä¬èÚÜÚØäóã ĀæñÕõÚÿìÚöãè ÖóâÙääâËóÖõÉñĀãÂÿßéÂòÚ
îãú¬ÅÚæñÖ­Ú āÕãäèâØòĈÈÖ­ÚÉóÂßøĈÚÕõÚÉñâöÅèóâëúÈÜäñâóÔ 40 ÿâÖä ĀæñÅèóâÂè­óÈÃîÈæČóÖ­Ú
èòÕÝ¬óÂæóÈæČóÖ­ÚăÕ­ÜäñâóÔ 60 ÿÌÚÖõÿâÖä(ÜäñáóßòÚÙù° ßøĈÚÚèæ ĀæñÅÚîøćÚ ą, 2561) 

ĂÚÜäñÿØéăØãâöâóÂĂÚÉòÈìèòÕÿßËäÛùäö ÚÅäëèääÅ° ÊñÿËõÈÿØäó ëùāÃØòã ËòãÚóØ 
îùÛæäóËÙóÚö ßòØæùÈ ëÈÃæó ÜòÖÖóÚö Ì÷ćÈÜòÉÉùÛòÚßÛâóÂØöćëùÕĂÚÉòÈìèòÕëÈÃæó āÕãâöØöćâóÉóÂÃ­îâúæ
ÕòÈáóßÜäñÂîÛØöć Ɯ äñÛÛëóäëÚÿØéÂóäÝæõÖØóÈÕ­óÚÿÂêÖäÃîÈÂäâë¬ÈÿëäõâÂóäÿÂêÖäØöćÛòÚØ÷Â 
Ô èòÚØöć 12 ÂäÂÏóÅâ 2560 ÉóÂÂóäëČóäèÉĂÚÜö ßé.2559  

https://th.wikipedia.org/wiki/Genus
https://th.wikipedia.org/w/index.php?title=Borassus&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%9B%E0%B8%B2%E0%B8%A5%E0%B9%8C%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B8%9B%E0%B8%B2%E0%B8%A5%E0%B9%8C%E0%B8%A1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%8B%E0%B8%99%E0%B8%95%E0%B8%B4%E0%B9%80%E0%B8%A1%E0%B8%95%E0%B8%A3
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áóßÜäñÂîÛ 6 ÿÚøĈîØöćÜæúÂÖ­ÚÖóæāÖÚÕ 

Øöćâó: Âäâë¬ÈÿëäõâÂóäÿÂêÖä  

āÕã×­óëČóäèÉĂÚßøĈÚØöćÿÊßóñáóÅĂÖ­ëóâóä×ßÛăÕ­ìæóãÉòÈìèòÕ āÕãÿÊßóñßøĈÚØöćäóÛ
ØóÈÞòćÈÖñèòÚîîÂ ÖòĈÈĀÖ¬ÉòÈìèòÕËùâßäæÈâóÉÚ×÷ÈßòØæùÈ ëÈÃæó ĀæñÜòÖÖóÚö āÕãâóÂÉñÜæúÂÖóâ
ĀÚèÅòÚÚó âöÂóäëČóäèÉĂÚîČóÿáîëØõÈßäñ ÉòÈìèòÕëÈÃæó ÅČóÚèÚßøĈÚØöćÚó 1 ăä¬ ßÛè¬óÉñâöÖ­Ú
ÖóæāÖÚÕāÕãÿÊæöćãÜäñâóÔ 20 Ö­Ú ĀÖ¬ÛóÈĀì¬ÈßÛâöÖ­ÚÖóæāÖÚÕÃ÷ĈÚÿÜĆÚÉČóÚèÚĂÚßøĈÚØöć 1 ăä¬âö
Ö­ÚÖóæāÖÚÕÃ÷ĈÚÖóâÅòÚÚóìÚóĀÚ¬Ú×÷È 110 Ö­Ú ÉóÂÂóäëČóäèÉÚòÛÉČóÚèÚÖ­ÚÖóæāÖÚÕÿÊßóñ
ßøĈÚØöćĂÚîČóÿáîëØõÈßäñâöÖ­ÚÖóæāÖÚÕ×÷È 50,000 Ö­Ú Āæñ×­óÚòÛäèâØòĈÈÉòÈìèòÕëÈÃæóâöÖ­Ú
ÖóæāÖÚÕîãú¬ÜäñâóÔ 3 æ­óÚÖ­Ú (èäßÈÅ° ÛùÎË¬èãĀØÚ, 2559) 

Õ­èãÜäõâóÔÅèóâìÚóĀÚ¬ÚÃîÈÖ­ÚÖóæāÖÚÕ ØČóĂì­Ýú­ÅÚĂÚßøĈÚØöćăÕ­ĂË­ÜäñāãËÚ°îã¬óÈ
ìæóÂìæóãÖòĈÈĀÖ¬ãîÕ×÷ÈäóÂ ÉÚÂæóãÿÜĆÚèõ×öËöèõÖĀæñÿÜĆÚèòÓÚÙääâÃîÈËùâËÚØöćÚ¬óëÚĂÉÿÜĆÚ
îã¬óÈãõćÈ 

3.Ƙ æòÂêÔñØóÈßåÂêéóëÖä°ÃîÈÖóæāÖÚÕ 
3.2.1 ĂÛÖóæāÖÚÕ 
æòÂêÔñÿÜĆÚäúÜßòÕØöćâöÃÚóÕĂìÎ¬Āæñãóè (flabellate ìäøî fan leaf ìäøî 

palmate leaf) äòéâöãóèÜäñâóÔ 4 ÿâÖä ÅèóâÂè­óÈãóèÜäñâóÔ 50-70 ÿÌÚÖõÿâÖä Ì÷ćÈØöćãîÕ
ÖóæÜäñÂîÛÕ­èãĂÛÖóæÜäñâóÔ 25-40 ĂÛ Ã÷ĈÚîãú¬ÂòÛîóãùÃîÈÖóæāÖÚÕ ÖóæāÖÚÕÉñÝæõÖĂÛ 1 
ĂÛ ĂË­ÿèæó 2 ÿÕøîÚāÕãÜäñâóÔ ÖóæāÖÚÕÖ­ÚìÚ÷ćÈëóâóä×Ăì­ĂÛÖóæăÕ­ 12-15 ĂÛ Ö¬îÜö ĂÛâöëö
ÿÃöãè âöë¬èÚĂÛã¬îãÌ÷ćÈÿäöãÂè¬ó segment âöæòÂêÔñĀÖÂîîÂÉóÂÉùÕÿÕöãèÂòÚ ÛäõÿèÔÜæóãÂ­óÚĂÛ
ÉÚ×÷ÈÖóâÃîÛØóÈÖóæâöìÚóâØú¬ëöÕČóÿÃ­â ×­óØõĈÈăè­ÉÚĂÛĀÂ¬ÉñÂæóãÿÜĆÚĂÛëöÚČĈóÖóæî¬îÚĀæñÉñ
ì­îãĀÚÛăÜÂòÛæČóÖ­ÚÅæùâÛäõÿèÔÅîÖóæ ë¬èÚØöćÿÜĆÚØóÈÖóæîóÉãóè×÷È 2 ÿâÖä(ÜäñáóßòÚÙù° ßøĈÚ
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Úèæ ĀæñÅÚîøćÚ ą, ƘƛƜƗ) ØóÈÖóæÚöĈÉñìÚóāÅ­ÈÖóâÅèóâãóèâöìÚóâĀìæâØòĈÈëîÈÕ­óÚ āÕãâö
æòÂêÔñÿÜĆÚàòÚÿæøćîãÃÚóÕăâ¬ëâČćóÿëâîÂòÚ  

3.2.2 ÕîÂÖóæāÖÚÕ 
ÕîÂÖóæāÖÚÕâöæòÂêÔñÿÜĆÚË¬î ÕîÂÖòèÝú­ĀæñÕîÂÖòèÿâöãĀãÂÂòÚîãú¬ÅÚæñ

Ö­Ú āÕãâöÂäñāÜÈì¬îìù­âË¬îÕîÂÖòèÝú­ Ë¬îÕîÂÖòèÝú­âöæòÂêÔñÅæ­óãÈèÈÃÚóÕãóèÜäñâóÔ 30 - 40 
ÿÌÚÖõÿâÖä âöÕîÂÖòèÝú­ÜäñâóÔ 3-5 Ë¬î āÕãĂÚ 1 Ë¬îÕîÂ ÜäñÂîÛÕ­èãÕîÂÖòèÝú­ âóÂìäøîÚ­îã
Ã÷ĈÚîãú¬ÂòÛÅèóâëâÛúäÔ°ÃîÈË¬îÕîÂ ë¬èÚÕîÂÖòèÿâöãÉñîîÂÉóÂÂäñāÜÈÿìâøîÚÕîÂÖòèÝú­ ÂóäîîÂ
ÃîÈÂäñāÜÈÉñîîÂÿèöãÚäîÛÅîāÕãÜäñâóÔ 10-15 ÂäñāÜÈÖ¬îÖ­Ú (èäßÈÅ° ÛùÎË¬èãĀØÚ, 2559)
ë¬èÚË¬îÕîÂÖòèÿâöãÉñâöæòÂêÔñÿÜĆÚØñæóã âöÝæÖóæÿæĆÂ ą ÖõÕîãú¬ ×­ó 1 ÂäñāÜÈâö 1 Øñæóã ÉñăÕ­
ØñæóãØöćâöÝæÃÚóÕĂìÎ¬ ĀÖ¬×­óĂÚ 1 ÂäñāÜÈâöâóÂÂè¬ó 1 Øñæóã ÉñăÕ­ÝæØöćâöÃÚóÕÿæĆÂæÈ Ì÷ćÈ
ë¬ÈÝæÖ¬îÅùÔáóßÃîÈÝæÖóæîóÉăâ¬ÕöÿØ¬óØöćÅèä 

ÿäóëóâóä×ëòÈÿÂÖè¬óÿÜĆÚÕîÂÖòèÝú­ìäøîÕîÂÖòèÿâöãÿâøćîîîÂÉóÂÂäñāÜÈĀæ­è
ÿØ¬óÚòĈÚ ìóÂÕúÉóÂæòÂêÔñÃîÈÂäñāÜÈ ×­óÿÜĆÚÂäñāÜÈÜæóãĀìæâÉñÿÜĆÚÕîÂÖòèÝú­ ĀÖ¬×­óÂäñāÜÈâö
ÝõèæòÂêÔñÅäùÅäñÿÜĆÚÅæøćÚą ÉñÿÜĆÚÕîÂÖòèÿâöã  

3.Ƙ.ƙ ÝæÖóæāÖÚÕ  
ÿÂõÕĂÚÿÊßóñÖ­ÚÖóæØöćÿÜĆÚÖòèÿâöãÿØ¬óÚòĈÚ āÕãÝæÖóæāÖÚÕ ÉñîîÂÝæāÕã

ÿèöãÚäîÛÖ­ÚÖóâÂóÛĂÛ Åøî 1 ÂóÛĂÛÉñâö 1 ÂäñāÜÈ ĂÚìÚ÷ćÈäñãñÿèæó Ɨ ÜöÉñîîÂ 10-15 Âäñ
āÜÈ āÕãáóãĂÚ 1 ÂäñāÜÈ ÉñâöË¬îÕîÂÖòèÿâöãÜäñâóÔ 1-3 Øñæóã ĀæñĂÚ 1 Øñæóã 
ÜäñÂîÛÕ­èãÝæÖóæî¬îÚÜäñâóÔ 1-20 Ýæ ĂÚ 1 ÝæÉñâö 2-4 ÿâæĆÕìäøîØöćÿäöãÂè¬ó ÿÖ­óÖóæāÖÚÕ 
ÿâøćîÝæÖóæĀÂ¬ÉòÕÉñë¬ÈÂæõćÚìîâ ĀæñÿÚøĈîÖóæÉñÿÜæöćãÚÿÜĆÚëöÿìæøîÈîâë­â ÝæÖóæëùÂâöÃÚóÕ
ĀÖÂÖ¬óÈÂòÚ Ã÷ĈÚîãú¬ÂòÛÚČĈóìÚòÂ Ì÷ćÈîãú¬äñìè¬óÈ 600-2,000 Âäòâ îùÕâăÜÕ­èãĀÜ­ÈĀæñÚČĈóÖóæÉČóÚèÚ
âóÂ(ÉòÚØä°ÿßĆÎ ËùâĀëÈ Āæñ ßõØòÂê° îùÜòÎÎ°, ƘƛƛƜ) ÝæÃîÈÖóæāÖÚÕâöë¬èÚÜäñÂîÛ Øöćëóâóä×
ĀÛ¬ÈîîÂÿÜĆÚ 3 ë¬èÚ 

3.2.3.1 Exocarp ÿÜæøîÂËòĈÚÚîÂ 
3.2.3.2 Mesocarp ë¬èÚÚöĈÜäñÂîÛăÜÕ­èãÿë­ÚĂãëÕ 
3.2.3.3 Endocarp ÿÜæøîÂìäøîÂñæóĀÃĆÈØöćìù­âÿâæĆÕăè­ 
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áóßÜäñÂîÛ 7 Ã. ÕîÂÿßéÝú­ Å. ÕîÂÿßéÿâöã È. Ýæ (B: Bract, Ed : Endocarp, Ex : Exocarp, L 
: Locule, Ms : Mesocarp, O : Ovule, Ptl : Pistilode, Spk : Spike, St : Stamen, Stm : 

Stigma, Stn : Staminode) 

Øöćâó : ÿÂêéõäõÚØä° äòØÉä. (2551) (î­óÈĂÚ ÉòÚØä°ÿßĆÎ ËùâĀëÈ ĀæñÅÔñ,ƘƛƛƜ) 
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3.Ƙ.ƚ ØóÈÖóæāÖÚÕ  
ØóÈÖóæÿÜĆÚë¬èÚÃîÈÂ­óÚĂÛÖóæ ìäøî ÂóÛÖóæ ëóâóä×æîÂÝõèÚîÂë¬èÚ

Õ­óÚÛÚîîÂâóăÕ­ÿäöãÂè¬ó ´ìÚ­óÖóæµ ÚõãâÚČóâóâóàòćÚÿÜĆÚÿËøîÂëČóìäòÛÝúÂèòè æ¬óâèòè ĀÖ¬ăâ¬âö
ØÚØóÚÿØ¬óÿËøîÂÉóÂÖ­ÚÜîìäøîÖ­Úÿë­È ĀÖ¬ÿìâóñĀÂ¬ÂóäĂË­ÈóÚÂòÛëõćÈØöćÖ­îÈÖóÂĀÕÕÖóÂÞÚ ÿßäóñ
âöÅùÔëâÛòÖõĂÚÂóäËù¬âÚČĈó  

ë¬èÚØóÈÖóæÖîÚāÅÚØöćîãú¬ÖõÕÂòÛÖ­ÚÖóæâöÉČóÚèÚ 2 ĀÊÂ ÿâøćîØóÈÖóæĀÂ¬ÉÚ
ĂÛĀì­ÈÉñä¬èÈìæ¬Ú ËóèÛ­óÚÿäöãÂë¬èÚāÅÚÚöĈè¬ó ´ÃóÖóæµ âöæòÂêÔñÛóÈĀæñĀÛÚ É÷ÈÿìâóñĀÂ¬Âóä
ÖòÕâóĂË­ÿÜĆÚÅäóÕ ìäøîØČóÿÜĆÚäòĈèăâ¬è¬óÉñÿÜĆÚäòĈèÛ­óÚìäøîäòĈèăè­æ­îâèòèÅèóã 

3.Ƙ.ƛ æČóÖ­ÚÖóæāÖÚÕ  
æČóÖ­ÚÿÜĆÚÜäñÿáØæČóÖ­ÚÿÕöćãè (Single stem) ÿÉäõÎÿÖõÛāÖÃ÷ĈÚÉóÂÕõÚÿßöãÈÖ­Ú

ÿÕöãèăâ¬ĀÖÂìÚ¬î âöÃÚóÕĂìÎ¬ÿë­ÚäîÛèÈÃîÈæČóÖ­ÚÜäñâóÔ 2 - 4 àùÖ ÝõèÕČóÿÚøĈîÃ­óÈĂÚÿÜĆÚÿëöĈãÚ
ĀÃĆÈ ÅèóâëúÈÉóÂāÅÚÖ­Ú×÷ÈãîÕÜäñâóÔ 25-30 ÿâÖä Ýú­ØöćâöîóËößÿÂöćãèÂòÛÖóæÂæ¬óèè¬ó ÖóæÉñ
ÿäõćâÖòĈÈëñāßÂìæòÈÉóÂÜæúÂăÕ­ÜäñâóÔ 3-5 Üö ĀæñâöÅèóâëúÈÜäñâóÔ 1 ÿâÖä ÉóÂÚòĈÚÅèóâëúÈÉñ
ÿßõćâÜäñâóÔÜöæñ 30-40 ÿÌÚÖõÿâÖä 

3.Ƙ.Ɯ äóÂÖóæāÖÚÕ  
âöæòÂêÔñÿÜĆÚÿëöĈãÚ ãóèÂæâ îãú¬ÿÜĆÚÂäñÉùÂÌ÷ćÈÅæ­óãäóÂâñßä­óèĀÖ¬äóÂ

ÖóæāÖÚÕÉñìãòćÈæÈăÜĂÚÕõÚăÕ­æ÷ÂÂè¬ó Āæñăâ¬ĀÝ¬äóÂÖóâÝõèÕõÚÿìâøîÚäóÂâñßä­óèØČóĂì­ăâ¬
äÛÂèÚßøËËÚõÕîøćÚ ą ØöćÜæúÂÛäõÿèÔĂÂæ­ÿÅöãÈ Õ­èãäóÂØöćëóâóä×ìãòćÈæ÷ÂæÈÕõÚăÕ­æ÷ÂâóÂ ØČóĂì­Öóæ
āÖÚëóâóä×ã÷ÕÿÂóñÕõÚăÕ­Õö ØČóĂì­āÅ¬Úæ­âìäøî×îÚäóÂăÕ­ãóÂ ÿÂêÖäÂäÉ÷ÈÚõãâÜæúÂÖ­ÚÖóæāÖÚÕ
ăè­ÿßøćîÿÜĆÚìæòÂĂÚÂóäĀÛ¬ÈÿÃÖÃîÈÅòÚÚó 

3.3 ëâÛòÖõØóÈÂóãáóßÃîÈÖóæāÖÚÕ 
ëâÛòÖõØóÈÂóãáóßìâóã×÷ÈæòÂêÔñáóãÚîÂØöćëòÈÿÂÖăÕ­Õ­èãÖóÿÜæ¬óìäøîëòÈÿÂÖÉóÂ

ÂóäĂË­ÿÅäøćîÈâøîèòÕ ëóâóä×ÛîÂÅèóâìÚòÂÿÛóìäøîÂè­óÈãóèăÕ­ÿÜĆÚÖ­Ú Ì÷ćÈÉñâöÅùÔëâÛòÖõÖóâ
ÜäõâóÔĀæñæòÂêÔñÿÚøĈîëóäĂÚèòÖ×ùÚòĈÚą 

3.3.1 æòÂêÔñØóÈÂóãáóßÃîÈë¬èÚÜäñÂîÛÃîÈÖóæāÖÚÕ 

ÖóæāÖÚÕâöë¬èÚÜäñÂîÛÃîÈÖ­Úìæóãë¬èÚÕòÈØöćÂæ¬óèâóÃ­óÈÖ­Ú ĀÖ¬æñë¬èÚâö
ÂóäÿÉäõÎÿÖõÛāÖĂÚäñãñÿèæóØöćĀÖÂÖ¬óÈÂòÚ âöÿÚøĈîëóäáóãĂÚØöćĀÖÂÖ¬óÈÂòÚÉ÷Èë¬ÈÝæÖ¬îæòÂêÔñ
áóãÚîÂĀæñë¬ÈÝæÖ¬îÅùÔëâÛòÖõÿßøćîÂóäĂË­ÜäñāãËÚ°(ÜäñáóßòÚÙù° ßøĈÚÚèæ ĀæñÅÚîøćÚ ą, ƘƛƜƗ)ăÕ­
Âæ¬óèăè­ĀæñëäùÜÿÜĆÚÖóäóÈØöć Ɨ ÕòÈÚöĈ 
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ÖóäóÈ 1 ëäùÜæòÂêÔñØóÈÂóãáóßĀæñæòÂêÔñÿë­ÚĂãáóãĂÚÃîÈë¬èÚÖ¬óÈ ąÃîÈÖóæāÖÚÕ 

ë¬èÚÜäñÂîÛ
ÃîÈÖóæāÖÚÕ 

äñãñÿèæóÂóä
ÿÉäõÎÿÖõÛāÖ æòÂêÔñØóÈÂóãáóß 

æòÂêÔñÃîÈÿë­ÚĂã 

æČóÖ­Ú 10 · Ɨƛ Üö 

 

ÿìÚöãè ëöÃóèăÃ¬ æ­îâÕ­èã
ÿãøćîÃóèÅæ­óãàîÈÚČĈó âö
ÅèóâËøĈÚ Āæñìù­âÚîÂÕ­èã
ÿÜæøîÂìÚóĀÃĆÈ 

ÂóÛÖóæ Ɨƛ èòÚ 

 

ÿë­ÚĂããóèÜäñâóÔ ƛƖ-ƞƖ 
ÿÌÚÖõÿâÖä ÿìÚöãèëöÃóèăÃ¬
ìäøîÚČĈóÖóæî¬îÚ 

Â­óÚĂÛÖóæ Ɨƛ èòÚ 

 

áóãĂÚÉñÜäñÂîÛÕ­èãÿë­Ú
ĂãæñÿîöãÕîòÕĀÚ¬Ú 

ĂÛÖóæ ƗƖ èòÚ 

 

ÿë­ÚĂãÿäöãÈÖòèÖóâÅèóâ
ãóèÃîÈĂÛ ëöÿÃöãè ĀÃĆÈĀäÈ 

ØñæóãÖóæ 1ÜöÉñîîÂ
ÜäñâóÔ  
Ɨƛ-ƚƛ Øñæóã 

 

ÿÜĆÚÿë­ÚĂãÿìÚöãè ÃÚóÕ
ÅèóâãóèÖóâÃÚóÕ
áóãÚîÂÃîÈØñæóã 

ÝææúÂÖóæ ƗÜöÉñîîÂ
ÜäñâóÔ 
ăâ¬ÿÂõÚƟƖƖÝæ 

 

âöÿë­ÚĂãáóãĂÚÿÜæøîÂæúÂ
Öóæ ÿë­ÚĂãëòĈÚâöÞîã ĀÖÂ
îîÂÉóÂÿë­ÚĂãìæòÂ âö
ÅèóâĀÃĆÈĀäÈ ÿìÚöãè 

äóÂÖóæ ƗƖ-ƗƛÜö 

 

ăâ¬ëóâóä×ĀãÂÿÜĆÚÿë­ÚĂã
ăÕ­ ÿÜĆÚÿÚøĈîăâ­ĀÃĆÈĀäÈ ìãòćÈ
æ÷Âăâ¬ĀÝ¬ äóÂÉ÷ÈãóèĀæñ
Å¬îÚÃ­óÈÖäÈ 

Øöćâó: ßõØòÂê° îùÜòÎÎ° ĀæñÉòÚØä°ÿßĆÎ ËùâĀëÈ, (2554) 
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3.4 ÜäñāãËÚ°ÃîÈÖóæāÖÚÕ 
ÉóÂÂóäæÈßøĈÚëČóäèÉËùâËÚ Ýú­èõÉòãßÛè¬óËóèÛ­óÚâöÂóäĂË­ÜäñāãËÚ°ÉóÂÖóæāÖÚÕ

ìæóãÜäñÂóä ĀÛ¬ÈÜäñÿáØÂóäĂË­ÜäñāãËÚ° ÕòÈÚöĈ 
3.4.1 Õ­óÚîóìóä 

îóìóä ìâóã×÷È ëõćÈØöćäòÛÜäñØóÚÿÃ­óăÜÕ­èãÂóä ÂõÚ Õøćâ ìäøîèõÙöîøćÚ ą îóìóä
ØöćäòÛÜäñØóÚĀÛ¬ÈÿÜĆÚÜäñÿáØĂìÎ¬ ą ăÕ­ 2 ÜäñÿáØ ÜäñÿáØĀäÂÅøîîóìóäÅóè îóìóäÅóèÉñâö
äëËóÖõ ƛ äëÅøî ÿÅĆâ ìèóÚ ÿÜäöĈãè ĀæñÿÝĆÕ ĀæñâöèõÙöÂóäÜäùÈ ÅøîĀÂÈ ÝòÕ ãČó ØîÕ (ÿÝó ìäøîã¬óÈ) 
ÿÅäøćîÈÉõĈâ ÿÅäøćîÈÿÅöãÈ  ÜäñÿáØØöćëîÈÅøîîóìóäìèóÚ îóìóäËÚõÕìÚ÷ćÈØöćăâ¬ĂË¬ÂòÛÃ­óè ĀÖ¬ÿÜĆÚîóìóä
ØöćäòÛÜäñØóÚìæòÈîóìóäÅóè ÉñâöäëËóÖõìèóÚÚČó ÖóæāÖÚÕÿÜĆÚîöÂîóìóäìÚ÷ćÈØöćëóâóä×ØČóăÕ­
ÿÜĆÚØòĈÈîóìóäÅóè ĀæñîóìóäìèóÚ ÕòÈÚöĈ 

3.4.1.1 æúÂÖóæëÕ  
ÿæøîÂæúÂÖóæØöćãòÈăâ¬ĀÂ¬ÉòÕĀæ­èÚČóâóÝ¬ó ÿßøćîĂì­ăÕ­ÿÖ­óÖóæìäøîæîÚÖóæ 

Ì÷ćÈĂÚ 1 ÝæÖóæÉñâöÿÖ­óÖóæÜäñâóÔ 2-3 ÿÖ­ó ÂóäÝ¬óÿîóÿÖ­óÖóæîîÂÚòĈÚÝú­ÜÐõÛòÖõÖ­îÈâöÅèóâ
ËČóÚóÎĂÚÂóäĂË­âöÕ Â¬îÚÚČóÿÖ­óÖóæăÜäòÛÜäñØóÚìäøîÜäùÈÖ¬îÖ­îÈÜîÂÿÜæøîÂØöćìù­âÿÖ­óÖóæØöćâö
æòÂêÔñëöÿÜĆÚëöÃóèÃù¬ÚÚöĈÕòÈáóßÜäñÂîÛØöć ƞ ÚöĈ îîÂăÜĀæ­èÉñăÕ­ÿÚøĈîæúÂÖóæëÕæòÂêÔñĂëáóãĂÚ 

 

áóßÜäñÂîÛ 8 æúÂÖóæÿÊóñ ìäøîæîÚÖóæ 

Øöćâó: Ýú­èõÉòã 

3.4.1.2 ÃÚâÖóæ 
ÿâøćîæúÂÖóæëùÂ Éñâöÿë­ÚÝ¬óéúÚã°ÂæóÈÜäñâóÔ 10-20 ÿÌÚÖõÿâÖä ëö

ÿÜæøîÂÝõèÉñÿÜæöćãÚÿÜĆÚëöÚČĈóÖóæÉÚ×÷ÈÕČó ØöćÃòĈèæúÂÖóæāÖÚÕÉñãòÈâöëöÿÃöãèÿÃ­âÉÚ×÷ÈëöÚČĈóÖóæ 
ÛäõÿèÔÂ­ÚÝæÉñâöëöÿìæøîÈÉÚ×÷Èëöë­â ÚČóÝæÖóæëùÂâóæîÂÿÜæøîÂîîÂ Āæ­èÉñÿìĆÚë¬èÚÿÚøĈîÖóæÃ­óÈ
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ĂÚ ÉóÂÚòĈÚäöÕÿîóÿÚøĈîÖóæëöÿìæøîÈÃ­óÈĂÚ ØöćĀØäÂäñìè¬óÈÿë­ÚĂãæúÂÖóæîîÂâóÕòÈáóßÜäñÂîÛØöć Ɵ 
ÿßøćîÉñÚČóăÜØČóÿÜĆÚÃÚâÖóæ  

 

áóßÜäñÂîÛ 9 ÿÚøĈîÖóæÉóÂÝæÖóæāÖÚÕëùÂ 

Øöćâó: Ýú­èõÉòã 

3.4.1.3 ÉóèÖóæÿËøćîâ  
ÉóèÖóæÿÂõÕÉóÂÝæÖóæāÖÚÕØöćĀÂ¬ÉòÕ Ì÷ćÈ×­óăâ¬ÚČóâóÜäñÂîÛîóìóäÂĆÉñ

ĀØÈë¬èÚØöćÅæ­óãäóÂÈîÂîîÂâóæÈëú¬ßøĈÚÕõÚÖ¬îăÜÉñÿÉäõÎÿÖõÛāÖÿÜĆÚÖ­Úî¬îÚÃîÈÖ­ÚÖóæāÖÚÕ
Ö¬îăÜ Ì÷ćÈÉóèÖóæÚõãâÚČóăÜÿËøćîâÿßøćîäòÛÜäñØóÚÿÜĆÚÃîÈìèóÚÿäöãÂè¬ó ́ÉóèÖóæÿËøćîâµ ìäøî ´æúÂ
ÖóæÿËøćîâµ ËóèëÈÃæóâòÂÿäöãÂÂòÚè¬ó ´ ßèâāìÚÕÿËøćîâµ ÕòÈáóßÜäñÂîÛØöć 10 

 

áóßÜäñÂîÛ 10 ÉóèÖóæÿËøćîâ 

Øöćâó: https://www.wongnai.com/recipes/ugc/ 

3.4.1.4 ÚČĈóÖóæëÕ 
ĂË­ÚČĈóÉóÂÿÂëäÕîÂÖóæāÖÚÕÖòèÝú­ ÖòÕÜæóãÿÂëäĀæ­èÿîóÂäñÛîÂăÜäîÈ 

ØöćÂ­ÚÂäñÛîÂ ĂÚÂäñÛîÂÉñâöăâ­ÿÅöćãâäîÈîãú¬ÿßøćîÂòÚăâ¬Ăì­ÚČĈóÖóæÿëöã ÿÂĆÛăÕ­èòÚæñ 2 äîÛ ÿÂĆÛâó

https://www.wongnai.com/recipes/ugc/
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Ö­îÈÿÅöćãèØòÚØöìäøîăâ¬ÂĆĀË¬ÿãĆÚ ×­óÜæ¬îãăè­ÚČĈóÖóæëÕÉñÿÜäöĈãèËóèÛ­óÚÿäöãÂè¬ó ÿ́ÜĆÚìèóÂµ Ì÷ćÈÉñâö
äëËóÖõÿÜäöĈãè ìèóÚ ĀæñâöĀîæÂîïîæ° ×­óÂõÚÿÃ­óăÜĂÚÜäõâóÔâóÂ îóÉÉñâöîóÂóäÿâóăÕ­(áóÚùáÚ 
ÛùæëùèääÔ, 2561) 

 

áóßÜäñÂîÛ 11 ÂóäÿÂĆÛÚČĈóÖóæëÕØöćîãú¬ĂÚÂäñÛîÂ 

Øöćâó: https://www.greenery.org/articles/blackdiary03 

3.4.1.5 ÚČĈóë­âāÖÚÕ  
ÚČĈóë­âāÖÚÕØČóăÕ­ 2 ĀÛÛ ÅøîÜæ¬îãìèóÂĂì­ìâÕĀîæÂîïîæ° Āæ­èÜæ¬îã

Ăì­ÿÜäöĈãè îöÂèõÙöØöćÚõãâØČóÂòÚĂÚËùâËÚÅøî ÂóäĂË­ÚČĈóØöćæ­óÈÂäñØñØöćĂË­ÿÅöćãèÚČĈóÖóæÌ÷ćÈÉñâöÿéêÚČĈóÖóæ
ØöćÿÅöãèÖõÕîãú¬ Āæ­èÚČóìâòÂĂÚăìÕõÚÿÝóìäøîāî¬ÈÕõÚÿÝó Ɨ ÿÕøîÚ ÚČĈóÖóæëÕÉñÿäõćâÿÜæöćãÚäëËóÖõÉóÂ
ìèóÚÿÜĆÚÿÜäöĈãèâöëöÃóèÃù¬Ú ìâòÂÖ¬îăÜîöÂ Ƙ · ƙ ÿÕøîÚÂĆÉñăÕ­ÚČĈóë­âìâòÂØöćÿÜäöĈãèÉòÕâöëöÿìæøîÈî¬îÚ
ĂëìîâÚ¬óäòÛÜäñØóÚ(áóÚùáÚ ÛùæëùèääÔ, 2561) 

 

áóßÜäñÂîÛ 12 ÚČĈóë­âÖóæāÖÚÕ 

Øöćâó: https://www.greenery.org/articles/blackdiary03 

https://www.greenery.org/articles/blackdiary03
https://www.greenery.org/articles/blackdiary03
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3.4.1.6 ÚČĈóÝ÷ĈÈāÖÚÕ 
ÚČóÚČĈóÖóæëÕâóĀæ­èÿÅöćãèÉÚÿìÚöãèäñÕòÛÚ÷È ÿÂĆÛăè­ĂÚāî¬È ÿèæóÉñĂË­

Å¬îãâóÿÅöćãèÿÜĆÚÚČĈóÖóæÿßäóñÉñÿëöãÈ¬óã É÷ÈÿÂĆÛăè­ĂÚäúÜĀÛÛÚČĈóÝ÷ĈÈ âöæòÂêÔñÿìÚöãèÅæ­óã
ÚČĈóÿËøćîâ âöÂæõćÚìîâ 

 

áóßÜäñÂîÛ 13 ÂóäÿÂĆÛÚČĈóÝ÷ĈÈÖóæāÖÚÕăè­ĂÚāî¬È 

Øöćâó: https://www.greenery.org/articles/blackdiary03 

3.4.1.7 ÚČĈóÖóæāÖÚÕ 
ÿÜĆÚÂäñÛèÚÂóäØöćÖ¬îÉóÂÂóäØČóÚČĈóÝ÷ĈÈāÖÚÕ Ì÷ćÈÉñÚČóÚČĈóÝ÷ĈÈāÖÚÕâóÿÅöćãè

Ö¬î āÕãÿÅöćãèĀæñÃúÕÿäøćîã ą ÉÚÃ­ÚĀæñÿìÚöãè âöäëìîâìèóÚÿÊßóñÖòè âöäëËóÖõÃâØõĈÈăè­ÛóÈ ą 
ĀæñîóÉâöÂæõćÚăìâ­ØöćÉóÂÂóäÿÅöćãè ×­óÿØĂÚ×­èãÿæĆÂÿÜĆÚÚČĈóÖóæĀè¬Ú ÿâøćîĀÃĆÈÖòèÉñÿäöãÂè¬óÚČĈóÖóæ
Ü÷Â ĀÖ¬×­óÿØĂë¬ÜöĉÛÂĆÿäöãÂè¬óÚČĈóÖóæÜöĉÛ ×­óîãóÂăÕ­ÚČĈóÖóæāÖÚÕØöćÿÜĆÚÝÈÂĆÿÅöćãèÖ¬îÉÚĀì­ÈÿÜĆÚÝÈ 

 

áóßÜäñÂîÛ 14 ÚČĈóÖóæāÖÚÕĀÛÛÚČĈóÝ÷ĈÈĀè¬Ú 

Øöćâó: https://mgronline.com/south/detail/ 

 

https://www.greenery.org/articles/blackdiary03
https://mgronline.com/south/detail/9620000095074
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3.4.2 Õ­óÚëõćÈÃîÈÿÅäøćîÈĂË­ 
ëõćÈÃîÈÿÅäøćîÈĂË­ ìâóã×÷È ëõćÈØöćâÚùêã°ëä­óÈÃ÷ĈÚØöćÉČóÿÜĆÚÖ¬îËöèõÖ ÿßøćîĂË­ÿÜĆÚ

ÿÅäøćîÈÖîÛëÚîÈÅèóâÖ­îÈÂóä ÅèóâëñÕèÂëÛóãĂÚÂóäĂË­ËöèõÖõÜäñÉČóèòÚ 
3.4.2.1 ×¬óÚÉóÂÿÜæøîÂÖóæāÖÚÕ  
ĂË­ë¬èÚÿÜæøîÂĀÃĆÈÃîÈÝæÖóæāÖÚÕ ÚòĈÚÂĆÅøîë¬èÚØöćÿÜĆÚÂñæó ìæòÈÉóÂØöć

Ý¬óÿîóÉóèÖóæîîÂĀæ­è ÚõãâÚČóăÜØČóÿËøĈîÿßæõÈØČó×¬óÚÌ÷ćÈÉñâöÿÜîä°ÿÌĆÚÖ°ÃîÈÅóä°ÛîÚëúÈ ÜòÉÉùÛòÚâö
Ýú­äòÛÌøĈî×¬óÚØöćÝæõÖăÕ­ÉóÂÿÜæøîÂĀÃĆÈÃîÈæúÂÖóæÉČóÚèÚâóÂ  

 

áóßÜäñÂîÛ 15 ×¬óÚÉóÂë¬èÚÿÜæøîÂÃîÈÖóæ 

Øöćâó: ÉòÚØä°ÿßĆÎ ËùâĀëÈ ĀæñÅÔñ,ƘƛƛƜ 

3.4.2.2 ÿÅäøćîÈÜäñÕòÛ  
âöÂóäÚČóÂ­óÚÂóÛÖóæ Ì÷ćÈÿÜĆÚÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäîã¬óÈìÚ÷ćÈ 

ÃîÈÖóæāÖÚÕ ÚČóâóØùÛĀæñÖöÿÜĆÚÿë­ÚÕ­èãÿÅäøćîÈÉòÂä ÿâøćîÿÜĆÚÿë­ÚĀæ­èÂĆÝ¬óÚÂäñÛèÚÂóäØČóÅèóâ
ëñîóÕ āÕãăâ¬Ý¬óÚÂäñÛèÚÂóäàîÂã­îâÿë­ÚĂãÂóÛÖóæ ÿßäóñÉóÂÂóäëòâáóêÔ°ÚóãÛòÔÒõÖ ìÚú
ÿßĆËä ăÕ­Âæ¬óèè¬óÿë­ÚÂ­óÚÂóÛÖóæâöÅùÔëâÛòÖõĀÃĆÈĀäÈ ÿìÚöãè ăâ¬Ã÷ĈÚäó Ì÷ćÈ×­óÚČóăÜÝ¬óÚ
ÂäñÛèÚÂóäàîÂã­îâÉñØČóĂì­ÅùÔëâÛòÖõÂóäăâ¬Ã÷ĈÚäóØöćâöìóãăÜ  ÉóÂÚòĈÚÖóÂĂì­Āì­È Āæ­èÚČóâóØî
Õ­èãÂöćØî âöÅùÔëâÛòÖõĀÃĆÈĀäÈ ăâ¬Ã÷ĈÚäó âöÂóäîîÂĀÛÛĂì­ëèãÈóâØòÚëâòã Ì÷ćÈÝæõÖáòÔÒ°ÚöĈÿÜĆÚÃîÈ
Âæù¬âāìÚÕØõĈÈÚöĈÿÜĆÚÃîÈÚóãÛòÔÒõÖ ìÚúÿßĆËä  



  27 

 

áóßÜäñÂîÛ 16 ÝæõÖáòÔÒ°ÂäñÿǕ óĀæñìâèÂëóÚÉóÂÂ­óÚÂóÛÖóæ 

Øöćâó : Âæù¬âāìÚÕØõĈÈ ÖČóÛæÉñØõĈÈßäñ îČóÿáîëØõÈßäñ ÉòÈìèòÕëÈÃæó 

3.4.2.3 ÝæõÖáòÔÒ°ëČóìäòÛØČóÅèóâëñîóÕĂÛìÚ­óĀæñä¬óÈÂóã 
ÝæõÖáòÔÒ°ÚöĈÿÂõÕÉóÂÂóää¬èââøîÃîÈâìóèõØãóæòãØòÂêõÔĀæñÅÔñ

ÿáëòËéóëÖÖä°âìóèõØãóæòãëÈÃæóÚÅäõÚØä° ÿÃ­óâóË¬èãÕúĀæĀæñØČóèõÉòã Ì÷ćÈßÛè¬óĂÚÿÚøĈîÖóæāìÚÕ
ëùÂâöëóäÿÛÖ­óĀÅāäØöÚË¬èãÛČóäùÈÝõè ØČóĂì­ÝõèÚù¬âÿÚöãÚĂëÃ÷ĈÚ Ö¬îÖ­óÚäòÈëöÉóÂĀëÈĀÕÕĀæñâöåØÙõċ

ãòÛãòĈÈÿËøĈîäó ÝæõÖáòÔÒ°Õ­óÚÚöĈÿÜĆÚÃîÈÂæù¬â āìÚÕ Úó ÿæ Ì÷ćÈÿÜĆÚÂæù¬âØöćäèâËóèÛ­óÚ ÖČóÛæØ¬óìõÚ 
îČóÿáîëØõÈßäñ ÉòÈìèòÕëÈÃæó  

 

áóßÜäñÂîÛ 17 ÝæõÖáòÔÒ°ØČóÅèóâëñîóÕÝõèìÚ­óĀæñä¬óÈÂóã 

Øöćâó: Âæù¬â āìÚÕ Úó ÿæ ÖČóÛæØ¬óìõÚ îČóÿáîëØõÈßäñ ÉòÈìèòÕëÈÃæó  
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3.5 ÂóäßòÓÚóÿë­ÚĂãÉóÂë¬èÚÖ¬óÈ ą ÃîÈÖóæāÖÚÕ 
ÉóÂÂóäæÈßøĈÚØöćéúÚã°áúâõÜòÎÎóËóèÛÂĀæñèõëóìÂõÉËùâËÚāìÚÕØõĈÈ Ýú­ÚČóÂæù¬âăÕ­Ăì­

Ã­îâúæ ÿÂöćãèÂòÛÂóäßòÓÚóÿë­ÚĂãØöćâöĂÚËùâËÚ âöÕòÈÚöĈ 
3.5.1 ÂäñÛèÚÂóäÃ÷ĈÚäúÜÿë­ÚĂãÉóÂÂ­óÚÂóÛÖóæ 

3.5.1.1 Øîÿë­ÚĂãÉóÂÂ­óÚÂóÛÖóæäèâÂòÛÿë­ÚĂãîøćÚ ą 
ØČóăÕ­āÕãÂóäĂË­ÿë­ÚĂãăìâìäøîÞ­óãÿÜĆÚÿë­ÚãøÚ Āæ­èâöÿë­ÚĂãÉóÂÂ­óÚÂóÛ

ÖóæÿÜĆÚÿë­Úßù¬È ØîÕ­èãÂöćÂäñÖùÂìÚ­óĀÅÛ āÕãèõÙöÂóäÚöĈÿÜĆÚèõÙöÂóäØîÃîÈÂæù¬âèõëóìÂõÉāìÚÕØõĈÈ 
ÿÜĆÚÂóäÚČóÂ­óÚÂóÛÖóæâóÿÃ­óÿÅäøćîÈÖöÿë­ÚĂì­ÂæóãÿÜĆÚÿë­ÚÿæĆÂ ą ÅòÕëöĀæñÃÚóÕĀæ­èÚČóâóØîÛÚ
ÂöćÿÜĆÚÿë­Úßù¬È âöÉùÕÜäñëÈÅ°ÿßøćîÚČóăÜÝæõÖÿÜĆÚÝæõÖáòÔÒ°ÜäñÿáØÂäñÿǕ ó 

 

áóßÜäñÂîÛ 18 ÂóäØîÿë­ÚÂ­óÚÂóÛÖóæäèâÂòÛÿë­ÚĂãÞ­óã 

Øöćâó: Ýú­èõÉòã 

3.5.1.2 ëóÚāÕãĂË­ÿë­ÚÂ­óÚÂóÛÖóæÿÜĆÚØòĈÈÿë­ÚãøÚĀæñÿë­Úßù¬È  
Ì÷ćÈë¬èÚâóÂèõÙöÂóäÚöĈÉñĂË­ÂòÛÂóäÚČóăÜÝæõÖÿÜĆÚÿëøćîëČóìäòÛÚòćÈìäøîÿÜĆÚ

×óÕäîÈÉóÚäîÈĀÂ­èÿÜĆÚÖ­Ú 

 

áóßÜäñÂîÛ 19 ÂäñÛèÚÂóäÃ÷ĈÚäúÜÕ­èãÂóäØîÕ­èãÿë­ÚÂ­óÚÂóÛÖóæØòĈÈÿë­ÚãøÚĀæñÿë­Úßù¬È 

Øöćâó:ÜäñáóßòÚÙù° ßøĈÚÚèæ ĀæñÅÔñ,ƘƛƜƗ 
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3.5.1.3 Âóä×òÂÿë­ÚĂãÂóÛÖóæ  
ËóèÛ­óÚØČóÃ÷ĈÚÿßøćîÉùÕÜäñëÈÅ°ĂÚÂóäÿÜĆÚÿËøîÂÝúÂëòÖè°ÿæöĈãÈĂÚãùÅÂ¬îÚ 

āÕãăâ¬Ö­îÈĂË­èõÙöÂóäØöćßõ×ößõ×òÚĂÚÂóäÜäòÛÜäùÈÿë­ÚĂã  

 

áóßÜäñÂîÛ 20 ÂäñÛèÚÂóäÃ÷ĈÚäúÜÕ­èã×òÂ 

Øöćâó:ÜäñáóßòÚÙù° ßøĈÚÚèæ ĀæñÅÔñ,ƘƛƜƗ 

3.5.1.4 ÂóäëóÚÉóÂÂ­óÚÂóÛÖóæ 
ÿäõćâÉóÂÂäñÛèÚÂóäØČóĂì­ÿÜĆÚÿë­ÚĂã Õ­èãÂóäÿÃ­óÿÅäøćîÈÖöÿë­ÚÿìâøîÚÂòÛ

ÂóäÿÖäöãâÿë­ÚĂãØöćÉñÚČóăÜØîÛÚÂöć ÉóÂÚòĈÚÂĆÚČóăÜëóÚÌ÷ćÈÉñÿÜĆÚèõÙöÂóäÃîÈÂæù¬âāìÚÕØõĈÈ
ÿË¬ÚÿÕöãèÂòÚ ĀÚèØóÈÝæõÖáòÔÒ°ÉóÂÂ­óÚÂóÛÖóæäúÜĀÛÛëóÚÉñÿÜĆÚÂóäÃ÷ĈÚäúÜÿÜĆÚìâèÂĀæñ
ÂäñÿǕ ó 

  

áóßÜäñÂîÛ 21ÂóäëóÚÂóÛÖóæ 

Øöćâó: Ýú­èõÉòã  

3.5.2 ÂäñÛèÚÂóäÃ÷ĈÚäúÜÿë­ÚĂãÝæÖóæāÖÚÕëùÂ  
ÉòÚØä°ÿßĆÎ ËùâĀëÈ Āæñ ßõØòÂê° îùÜòÎÎ° (ƘƛƛƜ)āÕãÿë­ÚĂãØöćâóÉóÂÝæ

ÖóæāÖÚÕëùÂØöćÿìæøîÉóÂÂóääöÕÿÚøĈîÚČóăÜÝæõÖÿÜĆÚîóìóäâóĀãÂÿë­ÚĂãîîÂ ë¬èÚÜäñÂîÛÃîÈÝæ
ÖóæëùÂ ÉñÃ÷ĈÚîãú¬ÂòÛÃÚóÕÃîÈÝæÖóæ ìæòÈÉóÂÂóäÜîÂÿÜæøîÂëöÕČóÃîÈÝæÖóæëùÂîîÂ ÉñßÛë¬èÚ
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ÃîÈÿë­ÚĂãæúÂÖóæĀæñÿÚøĈîÖóæØöćâöæòÂêÔñÿÜĆÚÿÚøĈîëöÿìæøîÈîâë­âØöćì¬îìù­âÿâæĆÕăè­ÜäñâóÔ 3-4 
ÿâæĆÕ äñìè¬óÈÿâæĆÕÉñÿÜĆÚÿë­ÚĂãäèâÂòÚÿÜĆÚÂæù¬âäîÛ ąÿâæĆÕ 

ÝæÖóæëùÂÉñâöÚČĈóìÚòÂÖóæäèâØòĈÈÝæÜäñâóÔ 1,000·3,000 Âäòâ āÕãÅõÕ
ÿÜĆÚä­îãæñÃîÈÝæÖóæëùÂÿâøćîĀãÂÃÚóÕÉñÜäñÂîÛăÜÕ­èã ÿÜæøîÂÖóæëöÚČĈóÖóæÉÚ×÷ÈëöÕČóâöä­îã
æñ 4.6-6.8 ÃòĈèÖóæä­îãæñ 3.0-8.5 Āæñÿë­ÚĂãÝæÖóæëùÂä­îãæñ 23.5·37.5  ÿÚøĈîÖóæä­îã æñ 
31.5·34.3  ĀæñÿâæĆÕÖóæä­îãæñ 29.8- 35.8 ëóâóä×ÉČóĀÚÂăÕ­ÿÜĆÚÖóäóÈØöć Ƙ ÕòÈÚöĈ 

ÖóäóÈ 2 ë¬èÚÜäñÂîÛÃîÈÝæÖóæëùÂĀãÂÖóâÃÚóÕ  

ÜäõâóÔÚČĈóìÚòÂ
ÝæÖóæāÖÚÕ
(Âäòâ) 

ë¬èÚÜäñÂîÛ (ä­îãæñ) 

ÃòĈèÝæ ÿÜæøîÂ ÿâæĆÕ ÂóÂÿë­ÚĂã ÿÚøĈîÖóæ 

ÖČćóÂè¬ó Ɨ,ƖƖƖ 7.6 6.4 40.5 16.1 29.8 
1,000-1,500 6.7 5.8 39.1 18.4 30.0 
âóÂÂè¬ó ƙ,ƖƖƖ 4.6 5.1 39.8 19.3 31.2 

Øöćâó: ßõØòÂê° îùÜòÎÎ° ĀæñÉòÚØä°ÿßĆÎ ËùâĀëÈ, (2554) 

3.5.2.1 îÈÅ°ÜäñÂîÛØóÈÿÅâöÃîÈÿë­ÚĂãÝæÖóæāÖÚÕ 
ÿë­ÚĂãæúÂÖóæâöÜäõâóÔÿãøćîÿÜĆÚÅóä°āÛăïÿÕäÖã¬îããóÂîãú¬ÜäõâóÔâóÂĂÚ

ë¬èÚÃîÈÝÚòÈÿÌææ°ßøË Ì÷ćÈë¬ÈÝæÖ¬îÂóäÂČóìÚÕëâÛòÖõÃîÈÿë­ÚĂãÿßäóñâöìâú¬ăïÕäîÂÌõæ(-OH) Ì÷ćÈÿÜĆÚ
ìÚ¬èãÃîÈÂæúāÅëØöćÿÜĆÚÖòèÛ¬ÈËöĈè¬óâöëâÛòÖõÿÜĆÚÖòèÕ÷ÈÕúÕÚČĈóØČóĂì­ÿë­ÚĂãæúÂÖóæâöÅèóâëóâóä×ĂÚ
ÂóäÕúÕÌòÛÚČĈóĀæñÅèóâËøĈÚăÕ­Õö ÚîÂÉóÂÚòĈÚãòÈë¬ÈÝæØČóĂì­ÿë­ÚĂãæúÂÖóæâöÅèóâĀÃĆÈĀäÈĀæñØÚÖ¬î
ÂäÕĀæñÕ¬óÈăÕ­ëúÈ ĀæñÉóÂîõØÙõßæÃîÈëóäÿÌææúāæë ÿïâõÿÌææúāæë ĀæñæõÂÚõÚ(ëóÅä ËæëóÅä, 
2560)  

ĀÖ¬ÿë­ÚĂãæúÂÖóæăâ¬ØÚÖ¬îÂóäÃ÷ĈÚäó ÿÚøćîÈÉóÂÿÜĆÚÿë­ÚĂãÿÌææúāæë
ÙääâËóÖõØöćâöÜäõâóÔÅèóâËøĈÚĀæñÚČĈó ĀÖ¬ëóâóä×Ü­îÈÂòÚÂóäÃ÷ĈÚäóÕ­èãÂóäÿÂĆÛäòÂêóÿë­ÚĂãÿâøćî
Āì­ÈëÚõØĂÚì­îÈØöćâöÅèóâËøĈÚÖČćó (Nagarjun J, Kanchana J, Āæñ Rajesh Kumar G, 2020) 

Ì÷ćÈë¬èÚÜäñÂîÛØóÈÿÅâöÃîÈÿë­ÚĂãÖóæâöîÈÅ°ÜäñÂîÛëäùÜÕòÈÖóäóÈØöć ƙ 
ÕòÈÖ¬îăÜÚöĈ 

 



  31 

ÖóäóÈ ƙ ÖóäóÈë¬èÚÜäñÂîÛØóÈÿÅâöÃîÈÿë­ÚĂãæúÂÖóæ 

îÈÅ°ÜäñÂîÛ ÿë­ÚĂãæúÂÖóæÂ¬îÚÂóäìâòÂ ( ä­îãæñ) 
ÅèóâËøĈÚ 6.9 
ÿ×­ó 0.9 
ăÃâòÚĀæñÃöĈÝ÷ĈÈ 1.59 
æõÂÚõÚ 8.29 
ÿÌææúāæë 57.0 
ÿïâõÿÌææúāæë 12.4 
ëóäÜäñÂîÛÿÜÂÖõÚ 13.3 

Øöćâó: ßõØòÂê° îùÜòÎÎ° ĀæñÉòÚØä°ÿßĆÎ ËùâĀëÈ, (2554) 

3.5.2.2 æòÂêÔñØóÈÂóãáóßÃîÈÿë­ÚĂãÝæÖóæāÖÚÕ 
æòÂêÔñáóãÚîÂÖóâÅèóâãóèÿë­ÚĂãë¬îÈÕ­èãÂæ­îÈÉùæØääéÚ° Éñ

ÜäñÂîÛÕ­èãÂæù¬âÃîÈÿë­ÚĂãÿæĆÂ ą ÿäöãÈÿÜĆÚäúÜØäÈÂäèã âöæòÂêÔñÿÜĆÚÂõćÈÂ­óÚĀÖÂîîÂÉóÂÿë­ÚĂã
ìæòÂ ĀæñâöäîãìãõÂÈî(Shanmugam D Āæñ Thiruchitrambalam M, 2013a) Ì÷ćÈÿë­ÚĂãæúÂÖóæ
ÉòÕÿÜĆÚÿë­ÚĂãÙääâËóÖõËÚõÕëòĈÚ ÕòÈáóßÜäñÂîÛØöć ƘƘ 

 

áóßÜäñÂîÛ 22 äúÜØäÈáóãÚîÂÃîÈÿë­ÚĂãÝæÖóæāÖÚÕ 

Øöćâó: ßõØòÂê° îùÜòÎÎ° ĀæñÉòÚØä°ÿßĆÎ ËùâĀëÈ, (2554) 

Ì÷ćÈÅèóâãóèÃîÈÿë­ÚĂãÝæÖóæāÖÚÕ ĀÜäăÜÖóâÃÚóÕÝæÖóæ ×­óÝæ
ÖóæāÖÚÕâöÃÚóÕĂìÎ¬ ÉñâöÅèóâãóèÃîÈÿë­ÚĂããóèÂè¬óÝæÖóæÃÚóÕÿæĆÂ āÕãÿÊæöćãâöÅèóâãóè
ÜäñâóÔ 11 - 15 ÿÌÚÖõÿâÖä ĀÖ¬ÅèóâãóèÃîÈÿë­ÚĂãĀæñÂóäØöćÿë­ÚĂãâöæòÂêÔñÿÜĆÚÂõćÈĀÖÂîîÂ
ÉóÂÿë­ÚĂãìæòÂĀæñÂóäìãõÂÈîÃîÈÿë­ÚÉñâöÝæÖ¬îÂäñÛèÚÂóäÜòĈÚÿë­ÚÕóã(ÉòÚØä°ÿßĆÎ ËùâĀëÈ 
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Āæñ ßõØòÂê° îùÜòÎÎ°, 2556) ĀæñÉóÂÂóäé÷ÂêóÝæÂóäèõÿÅäóñì°Å¬óëâÛòÖõØóÈÂóãáóßÃîÈÿë­ÚĂã
ÝææúÂÖóæâöäóÛæñÿîöãÕÕòÈÖóäóÈØöć ƚ Ö¬îăÜÚöĈ  

ÖóäóÈ 4 ëâÛòÖõØóÈÂóãáóßÃîÈÿë­ÚĂãÝæÖóæāÖÚÕ 

ëâÛòÖõØóÈÂóãáóß èõÿÅäóñì°Å¬óÅèóâæñÿîöãÕÃîÈÿë­ÚĂãæúÂÖóæ 
Average MIN MAX S.D. 

Åèóâãóè (cm) 11.15 6.90 15.70 2.43 
ÅèóâæñÿîöãÕ(ÕöÿÚöãä°) 9.58 7.70 12.98 5.39 
ÅèóâÿìÚöãè(tenacity) 
(ÂäòâĀäÈÖ¬îÕäÿÚöãä°) 

12.32 6.87 18.43 2.82 

ÂóäãøÕÖòèÃÔñÃóÕ
(elongation) (ä­îãæñ) 

43.50 30.40 62.20 10.32 

ÜäõâóÔÅèóâËøĈÚ 
(moisture content) 

8.56 3.45 10.34 3.15 

Øöćâó: ßõØòÂê° îùÜòÎÎ° ĀæñÉòÚØä°ÿßĆÎ ËùâĀëÈ, (2554) 

ÿâøćîÚČóÿë­ÚĂãÖóæăÜĀË¬ìâòÂÕ­èãëóäÿîØóÚîæ(ethanal) ĀæñÅóä°ÛîÚÿÖ
ÖäñÅæîăäÖ° (carbon tetrachloride) ØČóĂì­äúÜØäÈìæîÕÿÜæöćãÚăÜØČóĂì­ë¬ÈÝæ×÷ÈëâÛòÖõÃîÈÿë­ÚĂã 
Ì÷ćÈØČóâöÅèóâæñÿîöãÕÃ÷ĈÚ(ëóÅä ËæëóÅä, ƘƛƜƖ) ÕòÈĀëÕÈĂÚáóßÜäñÂîÛØöć Ƙƙ  

 

áóßÜäñÂîÛ 23 áóßÖòÕÃèóÈÿë­ÚĂãÖóæ (Â) Øöćăâ¬Ý¬óÚÂóäĀË¬ìâòÂ (Ã) ØöćĀË¬ìâòÂÕ­èãÕ¬óÈ 1% (Å) 
ØöćĀË¬ìâòÂÕ­èãÕ¬óÈ 2% (È) ØöćĀË¬ìâòÂÕ­èãÕ¬óÈ 3% 

Øöćâó: Reddy and Yang,2015 (î­óÈ×÷ÈĂÚ ëóÅä ËæëóÅä,ƘƛƛƟ) 
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ÚîÂÉóÂÚòĈÚâöÂóäé÷ÂêóÂóäĀãÂëÂòÕÿë­ÚĂãÕ­èãèõÙöÂóäìâòÂÕ­èã
āÌÿÕöãâăïÕäîÂăÌÕ°ìäøîāÌÕóăà(NaOH) ØöćâöÅèóâÿÃ­âÃ­ÚĀæñäñãñÿèæóĀÖÂÖ¬óÈÂòÚØöć
îùÔìáúâõì­îÈ ßÛè¬ó ØČóĂì­ÿë­ÚĂãÉóÂÝæÖóæāÖÚÕâöÅèóâæñÿîöãÕĀæñâöëâÛòÖõØóÈÂóãáóß
ĀÖÂÖ¬óÈÂòÚ ÕòÈĀëÕÈĂÚÖóäóÈÕ­óÚÖ¬îăÜÚöĈ 

ÖóäóÈ 5 îõØÙõßæÃîÈäñãñÿèæóĀË¬Õ¬óÈØöâöÝæÖ¬îÃÚóÕĀæñÅèóâĀÃĆÈĀäÈÃîÈÿë­ÚĂãÝæÖóæ  

äñãñÿèæó
ĀË¬ìâòÂ 
(ËòćèāâÈ) 

ÃÚóÕ
ÿë­ÚÝ¬óéúÚã°ÂæóÈ 
(mm) 

ÅùÔëâÛòÖõÕ­óÚÅèóâĀÃĆÈĀäÈ 
ÅèóâÖ­óÚÖ¬îĀäÈ
Õ÷È 
( g/den) 

ÅèóâãøÕÖòè
Â¬îÚÃóÕ 
(ä­îãæñ) 

ÅèóâÿÅ­Ú
(g/den) 

0 0.140 0.47-0.53 31.39 47-113 
1 0.135 0.74-0.86 39-47 154-246 
4 0.127 0.87-0.95 46-56 192-316 
8 0.118 0.88-0.98 52-64 231-307 
12 0.112 0.75-0.91 33-39 169-231 

Øöćâó: Reddy and Yang,2015 (î­óÈ×÷ÈĂÚ ëóÅä ËæëóÅä,ƘƛƛƟ) 

äñãñÿèæóĂÚÂóäìâòÂÿë­ÚĂãÝæÖóæāÖÚÕÕ­èãÕ¬óÈÿÃ­âÃ­ÚØöćîãú¬ĂÚË¬èÈ 1-
12 ËòćèāâÈâöÅèóâÿìâóñëâëČóìäòÛÂóäÜäòÛÜäùÈÅùÔáóßÿë­ÚĂã ÿÚøćîÈÉóÂË¬èãĂì­ÿë­ÚĂãâöÃÚóÕÿæĆÂ
æÈĀæñâöÅèóâĀÃĆÈĀäÈÿßõćâÃ÷ĈÚ (Shanmugam D Āæñ Thiruchitrambalam M, 2013b) 

ÿâøćî×¬óãáóßÖòÕÖóâÃèóÈÃîÈÿë­ÚĂãìæòÈÂóäÜäòÛÜäùÈÅùÔáóß Õ­èãÂæ­îÈ
ÉùæØääéÚ°ÂČóæòÈÃãóãëúÈĀÛÛë¬îÈÂäóÕ(SEM)ßÛè¬ó ÚòĈÚâöÂóäØČóæóãÿÌææúāæëĂÚÿë­ÚĂãÉóÂ
āÌÕóăà Ì÷ćÈë¬ÈÝæÖ¬îÃÚóÕØöćØČóĂì­ÿæĆÂæÈÿßäóñÿÃ­óăÜØČóæóãÿÌææúāæëØöćîãú¬áóãĂÚÂæù¬âÿë­ÚĂã Āæñ
ßøĈÚÝõèāÕãäîÛÃîÈÿë­ÚĂãÖóæ ë¬ÈÝæØČóĂì­ëâÛòÖõØóÈÿÅâöĀæñÂóãáóßÃîÈÿë­ÚĂãîóÉÿÜæöćãÚăÜ 
æòÂêÔñÂóãáóßáóãÚîÂĀæñáóãĂÚÿÜĆÚăÜ(ëóÅä ËæëóÅä, ƘƛƜƖ) ÕòÈáóßáóßÖòÕÃèóÈÕ­óÚæ¬óÈ
ÚöĈ 
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áóßÜäñÂîÛ 24 áóßÉóÂÂæ­îÈÉùæØääéÚ°ĀÛÛë¬îÈÂäóÕ(SEM) ĀëÕÈáóßÖòÕÃèóÈÃîÈÂæù¬âÿë­Ú
ĂãÖóæØöăâ¬Ý¬óÚÜäòÛÜäùÈ ĀæñìæòÈÂóäÜäòÛÜäùÈÖóâæČóÕòÛ 

Øöćâó: Reddy and Yang (2015) (î­óÈ×÷ÈĂÚ ëóÅä ËæëóÅä,ƘƛƛƟ) 

4. ëõćÈØî 
ƚ.Ɨ ÅèóâìâóãëõćÈØî 
ÕääËÚö ßòØÙèäóÂä(2555)(î­óÈ×÷ÈĂÚ îùêó ÜäñËóÂùæ,ƘƛƜƘ) Âæ¬óèè¬ó ÅèóâìâóãÅČó

è¬óë́õćÈØîµ ìäøîáóêóîòÈÂåêÅøîÅČóè¬ó ́ Textileµ ìâóã×÷È ÿë­ÚĂã Õ­óã ÝøÚÝ­ó ìäøîÝæõÖáòÔÒ°ØöćØČó
ÉóÂÿë­ÚĂã ÿë­ÚÕ­óã ìäøîÝøÚÝ­óÕ­èã ÕòÈÚöĈ  

ÿë­ÚĂã(Fiber) ìâóã×÷È èòëÕùìäøîëóäĂÕ ą ØöćâóÉóÂÙääâËóÖõìäøîâÚùêã°ëä­óÈÃ÷ĈÚ âö
îòÖäóë¬èÚÃîÈÅèóâãóèÖ¬îÿë­ÚÝ¬óÚéúÚã°ÂæóÈÿØ¬óÂòÛìäøîâóÂÂè¬ó 100 ØČóĂì­ëóâóä×Ã÷ĈÚäúÜÿÜĆÚÝ­ó
ÝøÚăÕ­ ĀæñÿÜĆÚîÈÅ°ÜäñÂîÛØöćÿæĆÂØöćëùÕăâ¬ëóâóä×ĀãÂã¬îãĂÚÿËõÈÂæăÕ­îöÂ  

Õ­óã(Yarn) ìâóã×÷È ÿë­ÚĂãÜäñÂîÛÂòÚìæóãÿë­Ú āÕãÂóäÃ÷ĈÚÿÂæöãè (twist) ìäøîăâ¬
ÿÂæöãèÂĆăÕ­  

Ý­ó(Fabric) ìâóã×÷È ÿÜĆÚèòëÕùâöæòÂêÔñÿÜĆÚĀÝ¬ÚĀÛÚ ÝæõÖÃ÷ĈÚÉóÂëóäæñæóã ÿë­Ú
Ăã ÿë­ÚÕ­óã ìäøîØòĈÈÉóÂèòëÕùßøĈÚÑóÚÿìæ¬óÚöĈØòĈÈìâÕäèâÂòÚ  

ÂóäÖÂĀÖ¬ÈëČóÿäĆÉ(Finish) ÅøîÂäñÛèÚÂóäÿßõćâÅùÔëâÛòÖõĂì­ĀÂ¬Ý­óÕõÛ āÕãÂóäĂë¬
ëóäÿÖõâĀÖ¬ÈÖ¬óÈą ÖóâèòÖ×ùÜäñëÈÅ°ĂÚÂóäÚČóăÜĂË­ 

Ý­óÕõÛ(Grey goods) Åøî Ý­óØöćăâ¬Ý¬óÚÂäñÛèÚÂóäÖÂĀÖ¬ÈëČóÿäĆÉĂÕą  
4.2 ÜäñÿáØëõćÈØî 
ëõćÈØîëóâóä×ĀãÂÖóâÜäñÿáØÂóäĂË­ÈóÚÿÜĆÚëîÈÂæù¬âĂìÎ¬ ą ÕòÈÚöĈ  

4.2.1 ëõćÈØîØòćèăÜ (Conventional textiles)  
Åøî ëõćÈØîØöćâöÂóäÃ÷ĈÚäúÜāÕãÂóäÿÂæöãèÖóâÜÂÖõÉóÂÿë­ÚĂã ÉÚÿÜĆÚÿë­ÚÕ­óã 

ĀæñÚČóăÜÃ÷ĈÚäúÜāÕãÂóäØîìäøî×òÂÉÚÿÜĆÚÝøÚÝ­ó æòÂêÔñÃîÈÝæõÖáòÔÒ°Ã÷ĈÚîãú¬ÂòÛÂóäÚČóăÜĂË­ ë¬èÚ
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ĂìÎ¬âòÂîãúĂÚäúÜĀÛÛÃîÈÿëøĈîÝ­ó Ì÷ćÈÂäñÛèÚÂóäÝæõÖëõćÈØîÚòĈÚ ÿÜĆÚÂäñÛèÚÂóäÖ¬îÿÚøćîÈÂòÚìæóã
ÂäñÛèÚÂóä ÅøîîùÖëóìÂääâÖ­ÚÚČĈó (Upstream) îùÖëóìÂääâÂæóÈÚČĈó (Midstream) Āæñ
îùÖëóìÂääâÜæóãÚČĈó (Downstream)(ÂóäÕö ÿæöãèăßāäÉÚ° Āæñ áúâõßä Ùääâë×õÖã°ÿÕË, 2554)  

4.2.2 ëõćÈØîÿÊßóñØóÈ (Technical textiles)  
Åøî ëõćÈØîØöćâöëâÛòÖõÚîÂÿìÚøîÉóÂëõćÈØîØòćèăÜ ÉñâöÂäñÛèÚÂóäÝæõÖØöćÖ¬óÈ

îîÂăÜāÕãâòÂÃ÷ĈÚäúÜÝæõÖáòÔÒ°āÕãÖäÈÉóÂÿë­ÚĂãÿæãÿäöãÂè¬ó ́Ý­óăâ¬×òÂăâ¬Øîµ ìäøî ́Nonwovenµ 
Ì÷ćÈÉñÚČóăÜÝæõÖÿÜĆÚÝæõÖáòÔÒ°ëõćÈØîÿÊßóñØóÈÿË¬Ú ÿëøĈîÿÂäóñÂòÚÂäñëùÚ ×ùÈæâÚõäáòã ÿÃĆâÃòÕ 
Úõäáòã Ý­óî­îâëČóÿäĆÉäúÜ ÿÜĆÚÖ­Ú  

4.ƙ ÂäñÛèÚÂóäÝæõÖëõćÈØîØòćèăÜ 
ëõćÈØîØòćèăÜÉñÿÜĆÚÂóäÝæõÖëõćÈØîĂÚäñÛÛîùÖëóìÂääâ ØöćâöÂóäĂË­ëóäÿÅâöĀæñĂË­

ßæòÈÈóÚâóÂĀæñâöìæóãÂäñÛèÚÂóä ÂóäÝæõÖÝæõÖáòÔÒ°ëõćÈØîÜäñÿáØĂÕÜäñÿáØìÚ÷ćÈ Éñâö
ÃòĈÚÖîÚÂóäÝæõÖìæóãÃòĈÚÖîÚ(ÉòÚØä°Øõßã° ÌøćîëòÖã°, Ƙƛƛƙ) āÕãÂäñÛèÚÂóäìæòÂą ØöćëČóÅòÎ Åøî
îùÖëóìÂääâÖ­ÚÚČĈó îùÖëóìÂääâÂæóÈÚČĈó îùÖëóìÂääâÜæóãÚČĈó âöÕòÈáóßÜäñÂîÛØöć Ƙƛ ÕòÈÚöĈ 

 

áóßÜäñÂîÛ 25 ÃòĈÚÖîÚÂóäÝæõÖëõćÈØîĂÚäñÛÛîùÖëóìÂääâ 

Øöćâó: ßõëâòã æõÃõÖÛääÔÂäĀæñÅÔñ, ƘƛƚƝ 
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4.3.1 îùÖëóìÂääâëõćÈØîÖ­ÚÚČĈó 
ÿÜĆÚîùÖëóìÂääâĀäÂĂÚāÅäÈëä­óÈîùÖëóìÂääâëõćÈØîĀæñÿÅäøćîÈÚù¬Èì¬â āÕã

ÿäõćâÖ­ÚÉóÂ îùÖëóìÂääâÿë­ÚĂã 
4.3.1.1 îùÖëóìÂääâÂóäÝæõÖÿë­ÚĂã 
ÿë­ÚĂãëõćÈØîĀÛ¬ÈîîÂÿÜĆÚÜäñÿáØĂìÎ¬ăÕ­ 2 ÜäñÿáØ Åøî ÿë­ÚĂãÙääâËóÖõ

Āæñÿë­ÚĂãÜäñÕõêÑ°  
4.3.1.1.1 ÿë­ÚĂãÙääâËóÖõ 
ÿë­ÚĂãÙääâËóÖõØöćâöÅèóâëČóÅòÎĂÚîùÖëóìÂääâëõćÈØîØöćëùÕăÕ­ĀÂ¬ 

Þ­óã ÃÚëòÖè° Āæñăìâ ÿë­ÚĂãÿìæ¬óÚöĈăÕ­ÉóÂÂóäÿßóñÜæúÂßøË ĀæñÉóÂëòÖè° ØČóĂì­âöëóäÿÅâöØöć
ÿÂöćãèÂòÛÂóäÿßóñÜæúÂĀæñÿæöĈãÈëòÖè° âöÂóäĂË­ëóäÿÅâöĂÚÂóäÇ¬óĀâæÈĀæñÜù̄ ãÿÅâöĂÚÂóäÿßóñÜæúÂ
Þ­óãÜäõâóÔëúÈÌ÷ćÈë¬ÈÝæÂäñØÛÖ¬îëõćÈĀèÕæ­îâ ĀÖ¬ĂÚÜòÉÉùÛòÚăÕ­âöÂóäÝæõÖÞ­óãîõÚØäöã°(Organic 
cotton) ÂòÚâóÂÃ÷ĈÚÿßäóñÿÜĆÚâõÖäÖ¬îëõćÈĀèÕæ­îâăâ¬ĂË­ëóäÿÅâöĂÚÂóäÿßóñÜæúÂ(ÉòÚØä°Øõßã° 
ÌøćîëòÖã°, 2553)  

4.3.1.1.2 ÿë­ÚĂãÜäñÕõêÑ° 
ĀÛ¬ÈăÕ­ÿÜĆÚ 2 ÜäñÿáØ Åøî ÿë­ÚĂãÜäòÛäúÜĂìâ¬ (Regenerated 

fibers) Āæñÿë­ÚĂãëòÈÿÅäóñì° ÿë­ÚĂãÜäòÛäúÜĂìâ¬ë¬èÚâóÂÝæõÖÉóÂÂóäÚČóÿÌææúāæëâóæñæóãĂÚÖòè
ØČóæñæóãØöćÿìâóñëâ Āæ­èÿÃ­óÂäñÛèÚÂóäÜòćÚÿÜĆÚÿë­ÚĂã ÖòèØČóæñæóãØöćĂË­ë¬èÚĂìÎ¬ÿÜĆÚëóäÿÅâöØöć
Å¬îÚÃ­óÈîòÚÖäóã ×÷Èîã¬óÈăäÂĆÖóâĂÚÂóäÝæõÖÿËõÈîùÖëóìÂääâÚòĈÚëóâóä×ĂË­ÂäñÛèÚÂóäĀÛÛ
äñÛÛÜõÕĀæñĂË­ÿØÅāÚāæãöĂÚÂóäÚČóÖòèØČóæñæóãÂæòÛâóĂË­Ăìâ¬ăÕ­îöÂ ÿßøćîæÕÉóÂëóäÿÅâöØöćÉñâö
ÝæÂäñØÛÖ¬îâÚùêã°ĀæñëõćÈĀèÕæ­îâăÕ­  

ÿë­ÚĂãëòÈÿÅäóñì° ÿÜĆÚÂóäëòÈÿÅäóñì°Õ­èãëóäÿÅâö ÂóäÝæõÖÿë­ÚĂã
ëòÈÿÅäóñì°ĀÛ¬È îîÂÿÜĆÚ 4 ÜäñÿáØ Åøî āßæöÿîëÿÖîä° ăÚæîÚ îñÅäöæõÂ ĀæñÿäãîÚ āÕãØöćÿë­ÚĂãāß
æöÿîëÿÖîä°ÿÜĆÚèòÖ×ùÕõÛØöćëČóÅòÎĂÚîùÖëóìÂääâëõćÈØî ĀæñâöÂČóæòÈÂóäÝæõÖâóÂØöćëùÕÌ÷ćÈÿÜĆÚ
îùÖëóìÂääâĂË­ÿÈõÚæÈØùÚëúÈ(Capital Intensive)(ÂóäÕö ÿæöãèăßāäÉÚ° Āæñ áúâõßä Ùääâë×õÖã°ÿÕË, 
2554) ÿßäóñÖ­îÈĂË­ÿØÅāÚāæãöØöćØòÚëâòãĀæñë¬èÚĂìÎ¬ÚČóÿÃ­óÉóÂÖ¬óÈÜäñÿØé  

4.3.2 îùÖëóìÂääâëõćÈØîÂæóÈÚČĈó 
ÿÜĆÚÂæù¬âîùÖëóìÂääâØöćÖ­îÈîóéòãèòÖ×ùÕõÛÉóÂîùÖëóìÂääâëõćÈØîÖ­ÚÚČĈó āÕã

ÿÜĆÚÂóäÚČóâóÝ¬óÚÂäñÛèÚÂóäÖ¬óÈą ÿßøćîĂì­ÿÜĆÚÝæõÖáòÔÒ°Ăìâ îóØõ ÂóäØîÝ­ó Âóä×òÂÝ­ó Âóä
àîÂã­îâ Âóäßõâß°Āæñ ĀÖ¬ÈëČóÿäĆÉîùÖëóìÂääâëõćÈØîÂæóÈÚČĈóÜäñÂîÛÕ­èã 
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4.3.2.1 îùÖëóìÂääâÂóäÜòćÚÿë­ÚÕ­óã 
ÿÜĆÚîùÖëóìÂääâØöćÚČóÿë­ÚĂãâóÜòćÚÿÜĆÚÿë­ÚÕ­óã Ì÷ćÈîùÖëóìÂääâÜòćÚÕ­óã

ÃîÈ ăØãë¬èÚĂìÎ¬ÉñÿÜĆÚÂóäÝæõÖÿë­ÚÕ­óãĂãëòÈÿÅäóñì° ÿÚøćîÈÉóÂèòÖ×ùÕõÛÙääâËóÖõÉóÂÿë­ÚĂãÞ­óã
Ö­îÈîóéòãæòÂêÔñØóÈáúâõîóÂóéÃîÈÜäñÿØé É÷ÈâòÂÿÂõÕÜòÎìóÕ­óÚÅùÔáóßĀæñÜäõâóÔÂóäÝæõÖ 
āÕãâöëóäÿÅâöØöćĂË­ĂÚÃòĈÚÖîÚÚöĈÅøî ëóäìæ¬îæøćÚ(Lubricants) ĀæñëóäæÕĀäÈÖ÷ÈÝõè(Surfactants) 
ëóäìæ¬îæøćÚâÅùÔëâÛòÖõË¬èãæÕĀäÈÿëöãÕØóÚØöćÿÂõÕÃ÷ĈÚÂòÛÿë­ÚĂãĂÚÂäñÛèÚÂóäÜòćÚÃ÷ĈÚäúÜÿÜĆÚ
ÿë­ÚÕ­óã(ÂóäÕö ÿæöãèăßāäÉÚ° Āæñ áúâõßä Ùääâë×õÖã°ÿÕË, 2554)  

4.3.2.2 îùÖëóìÂääâÂóäØîĀæñîùÖëóìÂääâÂóä×òÂ  
ÂóäÕö ÿæöãèăßāäÉÚ° Āæñ áúâõßä Ùääâë×õÖã°ÿÕË (Ƙƛƛƚ) Âæ¬óèè¬ó 

ÝæõÖáòÔÒ°ØöćăÕ­ÅøîÝøÚÝ­óØîĀæñÝ­ó×òÂ âöÂóäĂË­ëóäÿÅâöØöćØČóìÚ­óØöćìæ¬îæøćÚÿßøćîæÕĀäÈÿëöãÕØóÚØöć
ÿÂõÕäñìè¬óÈÂäñÛèÚÂóäØîĀæñ×òÂ ëČóìäòÛÂäñÛèÚÂóäØîÖ­îÈâöÂóäÿÅæøîÛÿë­ÚÕ­óãĂÚĀÚèãøÚ
Õ­èãëóä Sizing Ì÷ćÈëóä sizing âöØòĈÈëóäØöćâóÉóÂÙääâËóÖõĀæñëóäÉóÂÂóäëòÈÿÅäóñì° ăÕ­ĀÂ¬ ĀÜ­È 
(Starch) Polyvinyl alcohol(PVA) Āæñ Carboxymethyl cellulose ÿÜĆÚÖ­Ú ÂóäÿæøîÂĂË­ëóä
ÿìæ¬óÚöĈÅèäÅČóÚ÷È×÷ÈÂóäÂČóÉòÕëóäÚòĈÚîîÂÉóÂÝ­óÕ­èã  

4.3.2.3 îùÖëóìÂääâÂóäàîÂ ã­îâ ßõâß°ĀæñÖÂĀÖ¬ÈëČóÿäĆÉ 
âöÛØÛóØëČóÅòÎĂÚÑóÚÂóäëä­óÈâúæÅ¬ó(Value Creation) Ăì­ÂòÛ

ÝæõÖáòÔÒ°Ý­óÝøÚ Ì÷ćÈÝæõÖáòÔÒ°ØöćăÕ­ÉóÂîùÖëóÂääâÚöĈÿÜĆÚÝæõÖáòÔÒ°ØöćâöÅèóâÖ­îÈÂóäÉóÂÖæóÕØöć
ÿßõćâÃ÷ĈÚ āÕãÿÊßóñÂæù¬âÝæõÖáòÔÒ°ëõćÈØîËÚõÕßõÿéê (Functional Textile) ĀæñëõćÈØîÿØÅÚõÅ 
(Technical Textile) 

4.3.2.3.1 ÃòĈÚÖîÚÂóäÿÖäöãâÝ­ó 
ÂäñÛèÚÂóäÿÖäöãâÝ­óÂ¬îÚÿÃ­óëú¬ÂäñÛèÚÂóäã­îâ âöÂäñÛèÚÂóäØöć

ëČóÅòÎƚ ÃòĈÚ ÕòÈÚöĈ 
4.3.2.3.1.1 ÂóäæîÂĀÜ­È (Desizing) 
ÂäñÛèÚÂóäæîÂĀÜ­ÈâöìæóãèõÙö Ã÷ĈÚîãú¬ÂòÛËÚõÕÃîÈëóä 

sizing Øöćîãú¬ĂÚÃòĈÚÖîÚÂóäæÈĀÜ­È(Sizing) ÿË¬Ú ìóÂĂË­ĀÜ­ÈÿÅæøîÛÿë­ÚÕ­óã ĀÜ­ÈØöćăâ¬æñæóãÚČĈó Ö­îÈ
ÂČóÉòÕîîÂāÕãĂË­ëóäîîÂÌõăÕÌõÈ (Oxidizing agent) ìäøîÿîâăÌâ°îñăâÿæëã¬îãĀÜ­ÈîîÂ ×­óÿÜĆÚ 
PVA ëóâóä×ÂČóÉòÕîîÂăÕ­āÕãÂóäÖ­âĂÚÚČĈóä­îÚÿÚøćîÈÉóÂ PVA æñæóãÚČĈóăÕ­  

4.3.2.3.1.2 ÂóäØČóÅèóâëñîóÕ (Scouring) 



  38 

ÂóäØČóÅèóâëñîóÕāÕãØòćèăÜÉñĂË­ëóäæÕĀäÈÖ÷ÈÝõèÌ÷ćÈÂĆÅøî
ÚČĈóëÛú¬ĀæñÕ¬óÈ ëóäæÕĀäÈÖ÷ÈÝõèØöćĂË­ÿÜĆÚÜäñÿáØÜäñÉùæÛĀæñăâ¬âöÜäñÉù ë¬èÚÕ¬óÈØöćĂË­ÅøîāÌÿÕöãâ
Åóä°ÛîÿÚÖ ÚîÂÉóÂÚöĈãòÈâöÂóäĂË­ëóäæÕĀäÈÖ÷ÈÝõèÿÜĆÚëóäË¬èãĂì­ÿÜöãÂÕ­èãÂóäØČóÅèóâëñîóÕÝ­ó
ëóâóä×ØČóăÕ­āÕãĂË­ÿîÚăÌâ°ÿßøćîæÕÂóäĂË­ëóäÿÅâö 

4.3.2.3.1.3 ÂóäàîÂÃóè (Bleaching) 
ÂäñÛèÚÂóäàîÂÃóèÿÜĆÚÂäñÛèÚÂóäØöćØČóĂì­èòëÕùëõćÈØîâö

ÅèóâÃóèÿßõćâÃ÷ĈÚāÕãĂË­ëóäÿÅâöâóË¬èã ĂÚÂóäàîÂÃóèâöÅèóâëČóÅòÎÖ¬îÜäñëõØÙõáóßĂÚÂóäã­îâ
ëöëõćÈØî āÕãÿÊßóñÂóäã­îâāØÚëöî¬îÚ ĀæñÂóäÝæõÖÝ­óÃóè ëóäàîÂÃóèâöìæóãÜäñÿáØÿË¬Ú ëóä
àîÂÃóèÜäñÿáØîîÂÌõÿÕØöà ÜäñÿáØäöÕòÂØöà ÜäñÿáØØöćâöÅæîäöÚ ĀÖ¬ë¬èÚâóÂÂóäàîÂÃóèÉñÚõãâ
ĂË­ăïāÕäÿÉÚÿÜîä°îîÂăÌÕ°Ì÷ćÈăâ¬âöÅæîäöÚÿÜĆÚîÈÅ°ÜäñÂîÛ  

4.3.2.3.1.4 ÂóäËùÛâòÚ (Mercerization) 
ÂóäËùÛâòÚĂÚÿë­ÚĂãÞ­óãâöÿßøćîÿßõćâÅèóââòÚÿÈóĀæñÂóäÕúÕÌòÛ

ëöã­îâĂì­ÂòÛÿë­ÚĂãÞ­óã âöÂóäĂË­ëóäĂÚÂóäË¬èãÅøî āÌÿÕöãâăïÕäîÂăÌÕ°ìäøîāÌÕóăà ØöćâöÅèóâ
ÿÃ­âÃ­ÚëúÈÅøîä­îãæñ20 · 30 āÌÕóăàØČóĂì­Þ­óãâöÂóäÛèâÖòèÃ÷ĈÚ Āâ­è¬óāÌÕóăàÉñÿÜĆÚëóäØöćăâ¬ÿÜĆÚ
îòÚÖäóãä­óãĀäÈĀÖ¬Õ­èãÅèóâÿÃ­âÃ­ÚØöćëúÈ ÉñØČóĂì­ÚČĈóÿëöãÉóÂÂäñÛèÚÂóäÚöĈâöÅèóâÿÜĆÚÕ¬óÈëúÈ 
ÜòÉÉùÛòÚÉ÷ÈâöÂóäßòÓÚóĂì­ëóâóä×ÚČóāÌÕóăàÂæòÛâóĂË­Ăìâ¬ ìäøîÚČóāÌÕóăàØöćÿìæøîăÜĂË­ĂÚ
ÂäñÛèÚÂóäîøćÚÿßøćîæÕÜòÎìóĂÚÂóäÛČóÛòÕÚČĈóÿëöã 

4.3.2.3.2 ÃòĈÚÖîÚÂóäã­îâĀæñßõâß° 
ëöã­îâ(Dyes) ĀæñëóäË¬èãã­îâ (Auxiliaries) Ö­îÈĂË­ëóäÿÅâöË¬èã

ã­îâĂÚÃòĈÚÖîÚÚöĈÿÜĆÚìæòÂ Ì÷ćÈÿë­ÚĂãĀÖ¬æñËÚõÕâöëâÛòÖõÂóäÖõÕëöÖ¬óÈÂòÚØČóĂì­ĂÚÂóäã­îâëöÃîÈÿë­Ú
ĂãĀÖ¬æñÜäñÿáØÖ­îÈĂË­ëóäË¬èãØöćĀÖÂÖ¬óÈÂòÚÕ­èã ÜäñÿáØÃîÈëöã­îâĂÚîùÖëóìÂääâëõćÈØîâöìæóã
ÜäñÿáØ ìæòÂ ą ăÕ­ĀÂ¬ ëöăÕÿäĆÂÖ° ëöäöĀîÅØöà ëöĀèĆÖ ëöÌòæÿàîä° ëöÿîāÌîõÅ ëöÕöëÿßõä°ë ëöÿÛëõÅ ĀæñëöĀî
ÌõÕ ëöã­îâÜäñÿáØØöćāÅäÈëä­óÈÜäñÂîÛÕ­èãëóäïóāæÿÉÚÉñâöÂóäÜæ¬îãëóä AOX ë¬èÚëöØöćâö
āÅäÈëä­óÈÜäñÂîÛÕ­èãāæìñìÚòÂ îóÉâöāæìñìÚòÂÿÉøîÜÚâóßä­îâÚČĈóØõĈÈÌ÷ćÈÉñâóÂìäøîÚ­îãÃ÷ĈÚîãú¬
ÂòÛÂóäÝÚ÷ÂëöÛÚÿë­ÚĂã  

4.3.2.3.3 ÃòĈÚÖîÚÂóäÖÂĀÖ¬ÈëČóÿäĆÉ 
ÂóäÖÂĀÖ¬ÈëČóÿäĆÉÿÜĆÚÃòĈÚÖîÚÂóäÜäòÛëâÛòÖõÃîÈèòëÕùëõćÈØîāÕã

ĂË­ëóäÿÅâöìäøîÂäñÛèÚÂóäÿËõÈÂæØČóĂì­Ăì­èòëÕùâöëâÛòÖõØöćß÷ÈÜäñëÈÅ°ÖóâæòÂêÔñÂóäĂË­ Ì÷ćÈë¬èÚ
ĂìÎ¬ÿÜĆÚÝ­óØöćã­îâĀæ­è āÕãîóéòãÂóäË¬èãÃîÈëóäÿÅâöĀæñÅèóâä­îÚ ìÚ­óØöćÃîÈëóäÖÂĀÖ¬ÈëČóÿäĆÉ
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ĂË­ĀÖÂÖ¬óÈÂòÚăÜ ÿË¬Ú Ë¬èãÿßõćâëâÛòÖõØóÈÙääâËóÖõÛóÈîã¬óÈÃîÈÝ­óĂì­ëúÈÃ÷ĈÚ ÿßõćâîóãùÂóäĂË­ÈóÚ
Ăì­ÂòÛÝ­ó ëä­óÈëâÛòÖõĂìâ¬Ăì­ÂòÛÝ­ó ìäøîØČóĂì­Ý­óÅÈÅèóâÿÜĆÚÃÚóÕÿÕõâ ÿÜĆÚÖ­Ú(èæòãßääÔ ëùäèòÓÚ
èõÿéê, ëóÅä ËæëóÅä, Āæñ äòÖÚßæ âÈÅæäòÖÚóëõØÙõċ, 2560)  

4.4 ÂäñÛèÚÂóäÝæõÖëõćÈØîĂÚØ­îÈ×õćÚ 
ÂóäÝæõÖëõćÈØîĂÚØ­îÈ×õćÚÿÜĆÚÈóÚìòÖ×Âääâîã¬óÈìÚ÷ćÈ Ì÷ćÈÿÜĆÚèòÓÚÙääâĀæñáúâõ

ÜòÎÎóØöćëČóÅòÎÃîÈËùâËÚĂÚØ­îÈ×õćÚÖ¬óÈ ą ĀÖ¬æñßøĈÚØöćÂĆÉñâöÿîÂæòÂêÔ° ÂääâèõÙö ĀæñæèÕæóãØöć
ĀÖÂÖ¬óÈÂòÚăÜ Ö­îÈĂË­ØòÂêñ ÅèóâËČóÚóÎÿËöćãèËóÎĂÚÂóäØîØöćÝ¬óÚÂóäÞ÷ÂÞÚâóîã¬óÈëâČćóÿëâî 
É÷ÈßÛè¬óĂÚÜòÉÉùÛòÚË¬óÈØîÝ­óë¬èÚĂìÎ¬ÿÜĆÚÝú­ìÎõÈëúÈîóãù ë¬èÚÿÕĆÂÿãóèËÚâöìÚ­óØöćÖ­îÈÿäöãÚìÚòÈëøî 
ÅÚìÚù¬âëóèĂÚËùâËÚÚõãâØČóÈóÚĂÚĂÚÿâøîÈìäøîāäÈÈóÚÿÜĆÚăÜÖóâÅ¬óÚõãâ É÷Èăâ¬âöÅÚäù¬ÚĂìâ¬Øöćâö
ÅèóâëÚĂÉÕ­óÚÂóäØîÝ­ó îÚóÅÖËùâËÚîóÉÜäñëÛÜòÎìóÃóÕĀÅæÚË¬óÈØîÝ­óØöćâöÞöâøî ØČóĂì­
ë¬ÈÝæÂäñØÛÖ¬îÂóäëøÛØîÕáúâõÜòÎÎóØ­îÈ×õćÚ(ßÚóäòÖÚ° ÿÕËÂùæØîÈ, 2560) 

4.4.1 āÅäÈëä­óÈĀæñë¬èÚÜäñÂîÛØöćëČóÅòÎÃîÈÂöćØîÝ­óßøĈÚÛ­óÚ 
ÂóäØîÝ­óØöćÿÂ¬óĀÂ¬âöìÚ­óÝ­óØöćĀÅÛĀæñâöÉČóÚèÚÿë­ÚÕ­óãăâ¬âóÂ É÷ÈÿÜĆÚÂóäØî

ëóÚāÕãăâ¬âöÿÅäøćîÈâøîË¬èã ĂË­èõÙöã÷Õÿë­ÚãøÚÿîóăè­ÂòÛÿëóìäøîìæòÂ ĂË­ăâ­ÂæâëîÕÿë­ÚãøÚÿßøćîĀãÂ
ÿë­ÚãÂĀæñÿë­ÚÃ¬â ĀæñÿâøćîëîÕÿë­Úßù¬ÈÉñĂË­ăâ­ØäÈĀÛÚÿßøćîÿÜõÕÿë­ÚãøÚ ÜòÉÉùÛòÚëóâóä×ßÛÂóäØî
ăÕ­ĂÚĂÚËÚÂæù¬âÚ­îã ĂÚÜòÉÉùÛòÚâöÅèóâÖ­îÈÂóäĂË­Ý­óÃÚóÕìÚ­óÝ­óÂè­óÈâóÂÃ÷ĈÚ ÂóäØîÝ­óßøĈÚÛ­óÚ
É÷ÈÖ­îÈÿÜæöćãÚĀÜæÈĂì­âöÂóäÉòÕÿäöãÈÿë­ÚÕ­óãØöćâöÅèóâãóèĀæñâöÜäõâóÔâóÂÃ÷ĈÚÿßøćîÿäöãÈÖòèÃîÈ
ÿë­ÚÕ­óãîãóÈÿÜĆÚäñÿÛöãÛØČóĂì­ØîëóÚÿë­ÚÕ­óãĂì­ÃòÕÂòÚăÕ­äèÕÿäĆèÃ÷ĈÚ(ÂäÂæÕ ÅČóëùÃ Āæñ îùêó 
ÜäñËóÂùæ, 2563) 

 

áóßÜäñÂîÛ 26 ÿÅäøćîÈØîÝ­óĀÛÛßøĈÚÑóÚ 

Øöćâó:ÿÝ¬óáõÎāÎé° ÊõâßñÿÚó Āæñ ÉòÂäáß Ăìâ¬ÿëÚ(2555) (î­óÈ×÷ÈĂÚ îùêó ÜäñËóÂùæ, ƘƛƜƘ) 
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ÿÅäøćîÈâøîßøĈÚÑóÚØöćĂË­ĂÚÂóäØîÝ­óăÕ­ĀÂ¬ Âöć ÅÚăØãßøĈÚÛ­óÚĂÚáóÅÂæóÈ áóÅ
îöëóÚ ĀæñáóÅÿìÚøî ÿäöãÂè¬ó ́Âöćµ ìäøî ́ìúÂµ áóÅîöëóÚÛóÈÂæù¬âÿäöãÂ ́āïÈìúÂµ ĂÚáóÅĂÖ­ÉñîîÂ
ÿëöãÈÅæ­óãÅČóè¬ó ´ÿÂµ Ì÷ćÈÿÜĆÚÿÅäøćîÈâøîĂË­ëČóìäòÛØîÿë­ÚÕ­óãĂì­ÿÜĆÚÝøÚāÕãÂóäëîÕÃòÕÂòÚÃîÈ
ÿë­ÚĀÚèÖòĈÈĀæñĀÚèÚîÚ āÕãĂË­àøâÂäñØÛĂì­ÿÚøĈîÝ­óĀÚ¬Ú Ö¬îâóâöÂóäßòÓÚóÿÜĆÚ ÂöćÂäñÖùÂÉÚ×÷È
ÿÅäøćîÈØîÝ­ó ÜòÉÉùÛòÚâöØČóÕ­èãèòëÕùîøćÚ ÿË¬Ú āæìñ îāæìñ ÿÜĆÚāÅäÈëöćÿìæöćãââöëöćÿëóâöÅóÚÿÜĆÚāÅäÈ
ã÷Õ Åæ­óãÂòÛÿÅäøćîÈâøîØöćĂË­ØîÝ­óÃîÈÅÚØòćèāæÂ(èòÓÚñ ÉúÒñèõáóÖ, Ƙƛƛƛ) âöë¬èÚÜäñÂîÛìæóã
îã¬óÈ ăÕ­ĀÂ¬ 

4.4.1.1 ăâ­ÂČóßòćÚ  
ìäøîÿäöãÂè¬ó ́ăâ­â­èÚÝ­óµ Ì÷ćÈÅČóè¬ó ́ÂČóßòćÚµ ÚòĈÚîóÉÿßöĈãÚâóÉóÂ ÅČóè¬ó 

ẤČóßòÚµ âóÉóÂÂóäÛîÂæòÂêÔñèõÙöÂóäĂË­ āÕãÝú­ØîÉñÂČóăâ­ÚöĈ Āæ­èÚČóÝøÚÝ­óÿÃ­óâóßòÚÂòÛăâ­Âæâ
ĂìÎ¬ ÿßøćîÿÂĆÛÝ­óØöćØîĀæ­èĀæñăâ¬ăÕ­ÖòÕîîÂÉóÂàøâ āÕãÿÂĆÛăè­Õ­óÚØöćÅÚØîÝ­óÚòćÈ Õ­óÚìÚ÷ćÈÿÉóñäúăè­
ĂË­ëîÕÂòÛìæòÂĂì­ã÷ÕÖõÕÂòÛÂöćØîÝ­ó āÕãĀÂÚâ­èÚÝ­óâöÅèóâãóèÿØ¬óÂòÛÂöćìäøîÅèóâÂè­óÈÃîÈìÚ­óÝ­ó
(ßÚóäòÖÚ° ÿÕËÂùæØîÈ, 2560)  

 

áóßÜäñÂîÛ 27 ăâ­ÂČóßòćÚ 

Øöćâó: http://mll.aru.ac.th/prepareweaving.html 

4.4.1.2 àøâ ìäøî àòÚìèö  
ØČóÉóÂăâ­ìäøîÿìæĆÂæòÂêÔñÿÜĆÚÌöć×öć ą É÷ÈÿäöãÂÂòÚè¬óµàòÚìèöµ Öóâ

æòÂêÔñ îãú¬ĂÚÂäîÛăâ­ìäøîÂäîÛāæìñîöÂØö ÿßøćîÕ÷ÈÿÃ­óìóÖòèÝú­Øî Ăì­ÿë­Úßù¬ÈØöćëîÕÿÃ­óâóÿäöãÈÖòè
ĀÚ¬Ú Ì÷ćÈÂ¬îÚÂóäØîÖ­îÈâöÂóäÿÖäöãâØî āÕãàøâÚòĈÚÉñ×úÂä­îãÕ­èãÕ­óãÿë­ÚãøÚÿäöãÂè¬ó ´Âóää­îãäú
àøâµ ÿÜĆÚÂóäÃ÷ĈÚÿë­ÚãøÚÿßøćîÿÖäöãâØîÝ­óìäøîÿÖäöãâÿÅäøîàøâÖóâÃÚóÕÅèóâÂè­óÈĀæñÅèóâ×öćÃîÈÌöć
àòÚìèöØöćÖ­îÈÂóä(éúÚã°ÂóäÿäöãÚäú­Ý­óØîāÛäóÔæóèËö-æóèÅäòćÈ, 2564) 
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áóßÜäñÂîÛ 28 àøâ ìäøî àòÚìèö 

Øöćâó: http://mll.aru.ac.th/toolweaving.html 

4.4.1.3 ÖñÂî Āæñăâ­ÿìãöãÛ  
ÖñÂîìäøîÿÃóìúÂ ÿÜĆÚë¬èÚÜäñÂîÛØöćĂË­ëČóìäòÛÂóäĀãÂÿë­ÚÕ­óãØöćÿÜĆÚÿë­Ú

ãøÚĂì­ëóâóä×Ã÷ĈÚæÈëæòÛÂòÚăÕ­ ÖñÂîë¬èÚĂìÎ¬ÉñĂË­ÿËøîÂâóØČóÿÜĆÚì¬èÈÿßøćîÅæ­îÈÿë­ÚãøÚÂòÛăâ­
ëîÕ Ì÷ćÈÿÜĆÚāÅäÈã÷Õ 2 îòÚĀæ­èÝúÂāãÈÂòÛāÅäÈÂöćĀæñăâ­ÿìãöãÛìúÂÖóâæČóÕòÛ(ßÚóäòÖÚ° ÿÕËÂùæØîÈ, 
ƘƛƜƖ) ÿßøćîÉòÕÂæù¬âÕ­óãÿë­ÚãøÚĀæñÿÜõÕË¬îÈÕ­óãÿë­ÚãøÚăè­Ăë¬Õ­óãÿë­Úßù¬È ë¬èÚăâ­ÿìãöãÛìäøîăâ­ÖöÚãČćó 
ĂË­ëČóìäòÛÿìãöãÛĂì­ÖñÂîãÂÃ÷ĈÚÿÜĆÚËòĈÚĀãÂÉóÂÂòÚ ÝúÂÖõÕÂòÛÕ­óÚæ¬óÈÃîÈÖñÂî ìóÂÿÜĆÚæèÕæóã
ØöćÜäñÔöÖÉñĂË­ÖñÂîĀæñÅóÚÿìãöãÛÉČóÚèÚâóÂÃ÷ĈÚ Ì÷ćÈÿäöãÂè¬ó ìæóãÖñÂî  

 

áóßÜäñÂîÛ 29 ÖñÂî ìäøîÿÃóìúÂ 

Øöćâó: https://oer.learn.in.th/search_detail/result/80458 

4.4.1.4 Âäñëèã  
ÂäñëèãìäøîÂñëèã ë¬èÚĂìÎ¬ÉñØČóÕ­èãăâ­ØöćâöÚČĈóìÚòÂÿË¬Ú ăâ­ßñãúÈ ăâ­

ÜäñÕú¬ ăâ­ËõÈËòÚ ÿÜĆÚÖ­Ú âöäúÜä¬óÈÅæ­óãÿäøîÅøîë¬èÚìòèĀæñë¬èÚØ­óãÉñÿäöãè ÿßøćîëñÕèÂĂÚÂóäßù¬ÈÿÃ­ó
ăÜäñìè¬óÈÕ­óããøÚ âöÅèóâãóèÜäñâóÔ 35-40 ÿÌÚÖõÿâÖä Âè­óÈ 3 ÿÌÚÖõÿâÖä âöìÚ­óØöćë¬Èÿë­ÚÕ­óã
ßù¬ÈÿÃ­óăÜĂÚÕ­óãÿë­ÚãøÚØöćÃ÷Èîãú¬ÛÚÂöćØîÝ­ó ÿßøćîØöćÉñĂì­Õ­óãßù¬ÈëîÕîãú¬ĂÚäñìè¬óÈÕ­óããøÚ ÿâøćîÝú­ØîÝ­ó
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ÂäñØÛàøâĂì­Õ­óãßù¬ÈËõÕÂòÚÅäòĈÈìÚ÷ćÈ ÂĆÉñßù¬ÈÂäñëèãîöÂÅäòĈÈìÚ÷ćÈëæòÛÂòÚăÜÿäøćîã ą ÉÚÂè¬óÉñăÕ­
ÿÚøĈîÝ­óÖóâØöćÖ­îÈÂóä  

 

áóßÜäñÂîÛ 30 Âäñëèã 

Øöćâó: Ýú­èõÉòã 

4.4.1.5 ăâ­ăÃè­ 
ÿÜĆÚăâ­ âòÂØČóÕ­èãăâ­ăÝ¬ āÕãÿìæóĂì­ìÚó âöÿë­ÚÝ¬óéúÚã°ÂæóÈÜäñâóÔ 1

ÿÌÚÖõÿâÖä(ßÚóäòÖÚ° ÿÕËÂùæØîÈ, ƘƛƜƖ) ÅèóâãóèÃîÈăâ¬ăÃè­ÉñÖ­îÈãóèâóÂÂè¬óÅèóâÂè­óÈÃîÈ
ìÚ­óÝ­óÿßøćîĂì­āÅ­ÈăÕ­ ë¬èÚÜæóãăâ­ÉñÿìæóĂì­Āìæâ ìäøîĂË­ØîÈÿìæøîÈÖöØöćÜæóãĂì­ĀìæâĀæñÿæĆÂ
ÿßøćîĂË­Ã÷ÈìÚ­óÝ­óØòĈÈÌ­óãÃèóăÕ­ ÿßøćîÅèóâëñÕèÂäñìè¬óÈÂóäØî 

 

áóßÜäñÂîÛ 31 ăâ­ăÃè­ 

Øöćâó: https://oer.learn.in.th/search_detail/result/ 
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4.4.1.6 äñèõÈ  
Åøî ÿÅäøćîÈâøîëČóìäòÛĂË­ëČóìäòÛëóèăìâìäøîÕ­óã ÿßøćîÚČóăÜÕ÷Èÿë­Úăìâìäøî

Õ­óãÿÃ­óëú¬ìæîÕ ìäøîĂË­Âäîÿë­ÚÕ­óãÂòÛìæîÕăâ­ăÝ¬ ÖòèäñèõÈÜäñÂîÛÕ­èãÂèòÂ 2 ĂÛÅú¬ÂòÚ 

  

áóßÜäñÂîÛ 32 äñèõÈ 

Øöćâó: https://oer.learn.in.th/search_detail/result/ 

4.4.1.7 ìæîÕÕ­óãìäøîìæîÕăìâ 
ÅøîîùÜÂäÔ°ØöćĂË­ëČóìäòÛâ­èÚÿë­ÚÕ­óã āÕãÿëöãÛăè­ÂòÛÿìæĆÂĂÚÿßøćîØČóÂóä

Âäî Õ­óãÿÃ­óìæîÕ ÖóâÜäõâóÔØöćË¬óÈØîÖ­îÈÂóä(éúÚã°ÂóäÿäöãÚäú­Ý­óØîāÛäóÔæóèËö-æóèÅäòćÈ, 
ƘƛƜƚ) ìæîÕĂìÎ¬âòÂÉñÚČóăÜØČóÕ­óãÿë­ÚãøÚ ë¬èÚìæîÕÿæĆÂĂË­Ăë¬ĂÚÂäñëèãăè­ÿÜĆÚÕ­óãÿë­Úßù¬È 

 

áóßÜäñÂîÛ 33 ìæîÕÕ­óãìäøîìæîÕăìâ 

Øöćâó:http://phathaithailand.blogspot.com/p/blog-page_48 

 

http://phathaithailand.blogspot.com/p/blog-page_48.html
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4.4.2 ÂääâèõÙöÂóäØîÝ­óÕ­èãÂöćßøĈÚÛ­óÚ 
ßÚóäòÖÚ° ÿÕËÂùæØîÈ (ƘƛƜƖ) Âæ¬óèè¬óìæòÂĂÚÂóäØîÝ­óÅøî ÂóäØČóĂì­ÿë­ÚÕ­óã

ÃòÕÂòÚ āÕãÃ÷Èÿë­ÚÕ­óã Ƙ ËùÕ āÕãËùÕìÚ÷ćÈÿÜĆÚÿë­ÚìæòÂÿäöãÂè¬óÿë­ÚãøÚ (warp yarn) Āæñÿë­ÚîöÂËùÕ
ìÚ÷ćÈăè­ëîÕĂÚĀÚèÃèóÈ ÿäöãÂè¬óÿë­Úßù¬È(weft yarn) ÃòÕÂòÚăÜÖ¬îÿÚøćîÈ ÿë­ÚãøÚÉñÕ÷ÈÃ÷ĈÚĀæñÕ÷ÈæÈ 
ëîÕÕ­èãÿë­ÚëæòÛÂòÚ ÉÚÿÂõÕæèÕæóãÖ¬óÈ ą Âæ¬óèăÕ­è¬ó ÿë­ÚãøÚÚòĈÚÿÜĆÚāÅäÈëä­óÈìæòÂ ë¬èÚÿë­Úßù¬È
ÿÜĆÚÿë­ÚØöćâóÿÖõâĂÚË¬îÈè¬óÈÃÔñëæòÛÿë­ÚãøÚĂì­Ã÷ĈÚæÈ ØČóÖ¬îÿÚøćîÈÉÚÂæóãÿÜĆÚÝøÚÝ­ó  

4.4.2.1 ÂóäÅ­Úÿë­ÚãøÚ  
ÅøîÂóäÿÖäöãâÿë­ÚãøÚ āÕãÚČóÿë­ÚăìâØöćæîÂÂóèĀæñã­îâëöâóÅ­ÚÿÅäøîìúÂ 

ÿäõćâÖ­ÚÉóÂÚČóÿë­ÚăìâăÜëèâÿÃ­óĂÚÂÈ ÿßøćîÂäîÿë­ÚăìâÿÃ­óîòÂ ÉóÂÚòĈÚØČóÂóäÅ­Úÿë­ÚãøÚāÕãĂË­
îùÜÂäÔ°ØöćÿäöãÂè¬óìæòÂÿÞøî ÿßøćîÉòÕÿäöãÈÿë­ÚăìâÖóâÅèóâÂè­óÈÃîÈÝøÚÝ­óØöćÖ­îÈÂóäĀæñÿÖäöãâàøâØöć
ÃÚóÕßîÕöÂòÛìÚ­óÝ­ó ÚòÛÉČóÚèÚÿë­ÚãøÚāÕãĂË­Ìöćăâ­âóÅòćÚÿßøćîăâ¬Ăì­ëòÛëÚ  

4.4.2.2 ÂóäÿÖäöãâàøâØîÝ­ó  
ØČóÂóäÉòÕÿäöãÈÿë­ÚÕ­óãìäøîØöćÿäöãÂè¬óÂóäÅ­Úÿë­Ú ØČóĂÚäúÜĀÛÛÿÕöãèÂòÛ

ÂóäÅ­Úÿë­ÚãøÚ ÉóÂÚòĈÚÚČóÿë­ÚÕ­óãâóä­îãÂòÛàøâ āÕãÝ¬óÚË¬îÈàòÚìèöØöćæñË¬îÈ ĂÚĀÖ¬æñË¬îÈÉñâö
ÿë­ÚÕ­óãÜäñâóÔ 2 ÿë­Ú ĀæñÚČóØ¬îÚăâ­ăÝ¬ÿæĆÂ ąëîÕÿÃ­óĂÚì¬èÈ ĀæñÉòÕÿäöãÈÿë­ÚÕ­óãĂì­ÿäöãÛä­îã 
ë¬èÚÕ­óÚìÚ­óÃîÈàøâÉñâöË¬îÈÿìâøîÚÂòÛÕ­óÚìæòÈÿßøćîÃ÷Èÿë­ÚÕ­óãĂì­Ö÷È ÉóÂÚòĈÚØČóÂóäÿÂĆÛÖñÂîàøâ
ĀÛÛ 2 ÖñÂî ÿâøćîÿäöãÛä­îãÉñăÕ­ËùÕàøâØîÝ­óĂË­ëČóìäòÛØî 

ëČóìäòÛÂóäØîØöćâöÂóäØîÖ¬îÿÚøćîÈÂòÚ ÉñÖ­îÈØČóÂóäëøÛÿÅäøîìúÂÉóÂàøâØöć
âöÂóäÿÂĆÛÖñÂîĂÚÂóäØîÅäòĈÈÂ¬îÚ āÕãÚČóÿë­ÚÕ­óããøÚÝúÂăè­ÂòÛÿë­ÚÕ­óããøÚîòÚÿÕõâÉÚÅäÛØùÂÿë­Ú 
Āæ­èÉòÕÿäöãÈ Ã÷ÈĂì­Ö÷ÈÂĆßä­îâØöćÉñØî(ÂäÂæÕ ÅČóëùÃ Āæñ îùêó ÜäñËóÂùæ, 2563) Â¬îÚÂóäØîÖ­îÈ
ÚČóÚČĈóĀÜ­ÈÃ­óèìäøîÚČĈóĀÜ­ÈâòÚËùÛÕ­èãÝ­óĀæ­èĂì­ØóÛÚÿë­ÚãøÚ Üæ¬îãÿë­ÚãøÚĂì­Āì­È ÉóÂÚòĈÚÉ÷ÈØóăÃ
ÃöĈÝ÷ĈÈØòÛÿßøćîĂì­ÿÂõÕÅèóâæøćÚÃÔñØî 

4.4.2.3 ÂóäÿÖäöãâÿë­Úßù¬È  
ÚČóÿë­ÚăìâØöćÝ¬óÚÂóäã­îâëöìäøîÂóäÖÂĀÖ¬Èÿë­ÚăìâÕ­èãèõÙöÂóäîøćÚą âóÂ

äîÿÃ­óìæîÕÕ­óã ÉóÂÚòĈÚÚČóìæîÕÕ­óãĂë¬Âäñëèã ÿÖäöãâßù¬ÈÿÜĆÚÿë­ÚÃèóÈ(ÂäÂæÕ ÅČóëùÃ Āæñ îùêó 
ÜäñËóÂùæ, 2563) 
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4.5 āÅäÈëä­óÈÂóäØîÝ­óßøĈÚÑóÚ  
ÂäÂæÕ ÅČóëùÃ Āæñ îùêó ÜäñËóÂùæ (ƘƛƜƙ) Âæ¬óèè¬ó æèÕæóãÃîÈÝ­óØîâöâóÂâóã

ìæóÂìæóãäúÜĀÛÛ Ì÷ćÈĀÖ¬æñĀÛÛîóÉâöèõÙöÂóäĀæñÿØÅÚõÅÂóäØîØöćĀÖÂÖ¬óÈÂòÚ Ì÷ćÈÉñë¬ÈÝæÖ¬î
ÅùÔëâÛòÖõÃîÈÝ­óÝøÚÚòĈÚ îóÉÉñëóâóä×ĀÛ¬ÈÂæù¬âÃîÈæèÕæóãØîîîÂÖóâāÅäÈëä­óÈÃîÈÝ­óăÕ­ 3 
ĀÛÛĂìÎ¬ą ăÕ­ĀÂ¬  

4.5.1 ÂóäØîæóãÃòÕ (Plain Weaving)  
ÿÝ¬óáõÎāÎé° ÊõâßñÿÚóè° Āæñ ÉòÂäáß Ăìâ¬ÿëÚ (Ƙƛƛƛ) Âæ¬óèè¬ó ÿÜĆÚÂóäØî

ĀÛÛÃòÕÂòÚÙääâÕó āÕãĂË­ÖñÂîĂÚÂóäÅèÛÅùâÿë­ÚÕ­óããøÚ 2 ÖñÂî āÕãĂì­Õ­óãßù¬ÈëæòÛÃ÷ĈÚĀæñæÈ
ÂòÛÕ­óããøÚÅäòĈÈæñ 1 ÿë­Ú āÕãæîÕ 1 ÿë­ÚĀæñÃ­óâ 1 ÿë­ÚëæòÛÂòÚăÜØòĈÈÝøÚÝ­ó ÿë­ÚÕ­óãØöćîãú¬Õ­óÚÛÚ
ÿäöãÂè¬ó ÿë­Úæîã (Float) ÂóäØîĀÛÛæóãÃòÕÚöĈ ÝææòßÙ°ØöćăÕ­ÅøîÉñâöÝõèÝ­óØòĈÈìÚ­óìæòÈØöćÿäöãÛĀÚ¬Ú 
ĀæñÉñâöæòÂêÔñÿìâøîÚÂòÚØòĈÈ 2 Õ­óÚ āÅäÈëä­óÈÝ­óØîæóãÃòÕâöæòÂêÔñÕòÈáóßÜäñÂîÛØöć ƙƚ 

 

 

áóßÜäñÂîÛ 34 āÅäÈëä­óÈÝ­óØîæóãÃòÕ 

Øöćâó: ÿÝ¬óáõÎāÎé° ÊõâßñÿÚóè° Āæñ ÉòÂäáß Ăìâ¬ÿëÚ, Ƙƛƛƛ 

îöÂØòĈÈÂóäØîæóãÃòÕÚöĈ ãòÈëóâóä×ÜäñãùÂÖ°äúÜĀÛÛÂóäØîăÕ­ìæóãèõÙö ĀÖ¬èõÙöØöć
ÚõãâÅøîÂóäØîæóãÃòÕëóÚÖñÂä­ó(Basket Weaving) ÿÜĆÚÂóäÂČóìÚÕĂì­Õ­óããøÚĀæñÕ­óãßù¬ÈëóÚ
ÃòÕÂòÚâóÂÂè¬ó 1 ÿë­Ú ëæòÛÂòÚăÜâó ØČóĂì­ÿÚøĈîÝ­óãøÕÖòèĀæñØõĈÈÖòèĂÚĀÚèÖäÈăÕ­âóÂÃ÷ĈÚÿßäóñâö
Ë¬îÈè¬óÈäñìè¬óÈÿë­ÚÕ­óãâóÂÂè¬óÉ÷ÈØõĈÈÖòèĀÚèÖäÈăÕ­Õö ÕòÈáóßÜäñÂîÛØöć ƙƛ 
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áóßÜäñÂîÛ 35 ÂóäØîæóãÃòÕëóÚÖñÂä­ó 

Øöćâó: ÿÝ¬óáõÎāÎé° ÊõâßñÿÚóè° Āæñ ÉòÂäáß Ăìâ¬ÿëÚ, Ƙƛƛƛ 

4.5.2 ÂóäØîæóãëîÈ (Twill Weaving)  
ÂóäØîæóãëîÈÿÜĆÚÂóäØîØöćØČóĂì­ÿë­ÚæîãÚúÚĀæñÿäöãÈÂòÚÿÜĆÚĀÚèØĀãÈâùâ 

āÕãĀÚèÿë­ÚØöćæîãÉñØĀãÈâùâăÜØóÈÃèóìäøîÌ­óã ìäøîØĀãÈØòĈÈĀÚèÌ­óãĀæñÃèóĀæ­èâóÛääÉÛÂòÚ 
âöæòÂêÔñÅæ­óãÂ­óÈÜæóâöËøćîæóãè¬ó æóãëîÈÂ­óÈÜæó(Herring bone) ×­óÕ­óããøÚÿÜĆÚÕ­óãæîãØöć
Õ­óÚ×úÂÃîÈÝ­ó ÉñØČóĂì­Ý­óîöÂÕ­óÚÉñâöÕ­óãßù¬ÈÿÜĆÚÕ­óãæîã ìóÂÿäóØîāÕãĂË­ÉČóÚèÚÕ­óãßù¬ÈÃ­óâ
ĀæñæîÕĂÖ­Õ­óããøÚĂÚÉČóÚèÚÿØ¬óÂòÚ ÉñÿÂõÕæóãØòĈÈëîÈÕ­óÚØöćÿìâøîÚÂòÚāÕãÿäöãÂè¬ó Ý́­óæóãëîÈ
ëîÈìÚ­ó (Even sided twill)µ 

 

áóßÜäñÂîÛ 36 ÂóäØîæóãëîÈ (Twill Weaving) 

Øöćâó: ÿÝ¬óáõÎāÎé° ÊõâßñÿÚóè° Āæñ ÉòÂäáß Ăìâ¬ÿëÚ, Ƙƛƛƛ 

4.5.3 ÂóäØîÖ¬èÚ (Satin Weaving)  
ÂóäØîÖ¬èÚÉñØČóĂì­ÿë­ÚæîãâöÅèóâãóèâóÂ āÕãÂČóìÚÕĂì­ÿë­ÚÕ­óãßù¬È ßù¬È

Ã­óâăÜÛÚÿë­ÚÕ­óããøÚĂÚË¬èÈäñìè¬óÈ 4 ×÷È12 ÿë­ÚĀÖ¬ÉñæîÕ Ɨÿë­Ú Āæ­èØČóĀÛÛÿÕõâëæòÛÂòÚăÜ
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îã¬óÈÖ¬îÿÚøćîÈÂòÚăÜ ÂóäØîÖ¬èÚÉñĂË­ÖñÂîÖòĈÈĀÖ¬ 5 ÖñÂîÃ÷ĈÚăÜ āÕãÝ­óÖ¬èÚÉñâöÕ­óÚ×úÂĀæñÕ­óÚ
ÝõÕÃîÈÝøÚÝ­óØöćĀëÕÈĂì­ÿìĆÚ ĀÖÂÖ¬óÈÂòÚËòÕÿÉÚ 

 

áóßÜäñÂîÛ 37 ÂóäØîÖ¬èÚ (Satin Weaving) 

Øöćâó: ÿÝ¬óáõÎāÎé° ÊõâßñÿÚóè° Āæñ ÉòÂäáß Ăìâ¬ÿëÚ, Ƙƛƛƛ 

5. ÚèòÖÂääâßæóëâóÂòÛëõćÈØî 
5.1 ÅèóâìâóãÃîÈßæóëâó 
ßæóëâó(Plasma) Åøîë×óÚñìÚ÷ćÈÃîÈëëóä Ì÷ćÈÂČóÿÚõÕÉóÂÂóäĂì­ßæòÈÈóÚÂ®óÌ âó

ÉÚ×÷ÈÉùÕìÚ÷ćÈ Āæ­èÿÂõÕÂóäĀÖÂÖòèÃîÈÂ®óÌÛóÈë¬èÚÉÚÂæóãÿÜĆÚîÚùáóÅÃîÈîñÖîâ îõÿæĆÂÖäîÚ 
ăîîîÚ ĀæñîÚùâúæîõëäñÖ¬óÈ ą Âæ¬óèè¬óăÕ­è¬óßæóëâóÿÜĆÚë×óÚñØöć 4 ÃîÈëëóäÅøîÉóÂëëóä
ÿäõćâÖ­ÚĂÚë×óÚñÃîÈĀÃĆÈ ÿâøćîăÕ­äòÛßæòÈÈóÚìäøîÅèóâä­îÚĂì­ÂòÛëëóäÚòĈÚÉÚ×÷ÈäñÕòÛìÚ÷ćÈ ëëóäØöć
îãú¬ĂÚë×óÚñÃîÈĀÃĆÈÉñìæîâÂæóãÿÜĆÚÃîÈÿìæè ÿâøćîĂì­ßæòÈÈóÚÖ¬îăÜÉóÂÃîÈÿìæèÂĆÉñäñÿìã
ÂæóãÿÜĆÚÂ®óÌ ĀæñãòÈÅÈĂì­ßæòÈÈóÚÖ¬îăÜ ÉÚîñÖîâÃîÈÂ®óÌĀÖÂÖòèîöÂÅäòĈÈÂæóãÿÜĆÚ
îõÿæĆÂÖäîÚîõëäñĀæñăîîîÚ ÉÚÂæóãÿÜĆÚë×óÚñßæóëâó (Chaivan P, Pasaja N, Boonyawan 
D, Suanpoot P, Āæñ Vilaithong T, 2005; îòÑßÈé° ĀëÈÈóâ, 2556)  

 

áóßÜäñÂîÛ 38 ë×óÚñßæóëâó 

Øöćâó: ÂäâßòÓÚóßæòÈÈóÚØÕĀØÚĀæñîÚùäòÂê°ßæòÈÈóÚ ÂäñØäèÈßæòÈÈóÚ 
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5.2 ÜäñÿáØÃîÈßæóëâó 
ßæóëâóëóâóä×ĀÛ¬ÈîîÂÿÜĆÚ ßæóëâóØöćâöîãúÖóâÙääâËóÖõ (Nature plasma) ÿË¬Ú 

ÕèÈÕóè(interstellar matter) ĀæñßæóëâóØöćëä­óÈĂÚì­îÈÜÐõÛòÖõÂóä (Laboratory plasma)Ì÷ćÈ
ëóâóä×ĀÛ¬ÈßæóëâóØöćëä­óÈÃ÷ĈÚĂÚì­îÈÜÐõÛòÖõÂóäăÕ­ÿÜĆÚ 2 Âæù¬âĂìÎ¬ ăÕ­ĀÂ¬ ßæóëâóîùÔìáúâõëúÈ
ìäøîßæóëâóàõèËòÚ (Fusion plasma) Āæñ ßæóëâóîùÔìáúâõÖČćóìäøîÂ®óÌÕõëËóä°É (Gas 
discharge) āÕãØòćèăÜÚõãâĀÛ¬ÈÂ®óÌÕõëÌóä°ÉîîÂÿÜĆÚ 2 ÜäñÿáØĂìÎ¬ ăÕ­ĀÂ¬ ßæóëâóîùÔìáúâõëúÈ
ìäøî ßæóëâóä­îÚ (hot plasma) ĀæñßæóëâóîùÔìáúâõÖČćóìäøîßæóëâóÿãĆÚ (cold plasma)(îòÑ
ßÈé° ĀëÈÈóâ, 2556) 

5.2.1 ßæóëâóä­îÚ (hot plasma)  
ßæóëâóä­îÚ Åøî Â®óÌÕõëËóä°ÉĀÛÛßæóëâó LTE āÕãÉñ×úÂëä­óÈØöćäñÕòÛ

ÅèóâÕòÚĂÂæ­ÂòÛäñÕòÛÅèóâÕòÚÛääãóÂóéìäøîâóÂÂè¬óÚòĈÚ ÚČóăÜĂË­ĂÚÂóäÝæõÖßæóëâóëÿÜäã° 
ìäøîĂË­ĂÚÂóäìæîâ ÿËøćîâ ĀæñÖòÕāæìñ āÕãâöÂóäÜæ¬îãÜäñÉùĀÛÛîóä°ÅÕõëËóä°É (Arc 
discharge) Ì÷ćÈĂÚÂäñÛèÚÂóäÕõëËóä°ÉÅøîÂóäØöćÉ¬óãÂäñĀëăàà­óĂì­ÂòÛÃòĈèîõÿæĆÂāØäÕ ØČóĂì­ÿÂõÕâö
ÅèóâÖ¬óÈéòÂÕõċäñìè¬óÈÃòĈèÛèÂÂòÛÃòĈèæÛâóÂ ØČóĂì­ÿÂõÕÂóäĀÖÂÖòèÃîÈÂ®óÌÛóÈë¬èÚîã¬óÈäùÚĀäÈ ÉÚ
ÂæóãÿÜĆÚÜäñÉùÛèÂĀæñîõÿæĆÂÖäîÚØöćâöÅèóâìÚóĀÚ¬ÚëúÈ Ö¬îâóîõÿæĆÂÖäîÚ×úÂÿä¬ÈÕ­èãëÚóâăàà­ó
Øöćîãú¬ìÚ­óÃòĈèæÛ ÿÅæøćîÚØöćăÜËÚÂòÛîñÖîâìäøîāâÿæÂùæÃîÈÂ®óÌÕ­èãÅèóâ×öćëúÈĀæñäùÚĀäÈ ØČóĂì­ÿÂõÕ
ÂóäÜæ¬îãÜäñÉùĂÚæòÂêÔñÃîÈÂóäëÜóä°Å (spark) ØČóĂì­ÜäñÉùÂæóãÿÜĆÚÿë­ÚÿæĆÂąÉČóÚèÚâóÂ
ÿäöãÂè¬ó ´àõæóÿâÚØ° (Filament)µ ØöćâöÅèóâÕòÚĀæñßæòÈÈóÚëúÈ É÷ÈÿÂõÕë×óÚñÃîÈßæóëâó  

5.2.2 ßæóëâóÿãĆÚ (cold plasma)  
ßæóëâóÿãĆÚ Åøî Â®óÌÕõëËóä°ÉĀÛÛßæóëâó Non · LTE ĂË­ĂÚÈóÚØöćăâ¬

Ö­îÈÂóäĂË­Åèóâä­îÚ ÿË¬Ú ÂóäÂòÕ( etching) ìäøîÂóäØČóàõæ°âÛóÈ(thin film) âöæòÂêÔñÂóäÜæ¬îã
ÜäñÉùĀÛÛāÂæè°ÕõëËóä°É (Glow discharges) ÿÜĆÚÂóäëä­óÈßòÓÚóäúÜĀÛÛâóÉóÂßæóëâóä­îÚ 
ÿßøćîÿÜĆÚÂóäæÕÅèóâÕòÚĂÚÂóäÂČóÿÚõÕßæóëâóĂì­ÖČćóæÈ āÕãĂì­ÅèóâÕòÚÜäñâóÔ 10-3-10 Øîä° 
îùÔìáúâõÃîÈîÚùáóÅìÚòÂÚòĈÚâöÅ¬óîùÔìáúâõÖČćóĀæñë¬èÚâóÂÉñăâ¬ëúÈăÜÂè¬óîùÔìáúâõì­îÈ ĀÖ¬ëČóìäòÛ
îõÿæĆÂÖäîÚÉñâöîùÔìáúâõëúÈÃ÷ĈÚÿßäóñâöîùÔìáúâõÚ­îãÉ÷È×úÂÿä¬ÈĂÚëÚóâĀâ¬ÿìæĆÂăàà­ó ØČóĂì­ÿÂõÕÂóä
ËÚÂòÚĀÛÛăâ¬ãøÕìãùÚ ÿâøćîîãú¬ĂÚÂäñÛèÚÂóäÕõëËóä°ÉîÚùáóÅÉñĀÖÂÖòèÿÅæøćîÚØöćăÜËÚÂòÛîñÖîâ
ìäøîāâÿæÂùæÃîÈÂ®óÌÿÂõÕÂóäÂäñÖù­ÚĀæñĀÖÂÖòèÿÜĆÚÜäñÉù îÚùáóÅØöćîãúĂÚëáóèñÂäñÖù­ÚÉñÜæ¬îã
äòÈëöĀæñæÈâóîãúĂÚë×óÚñØöćÖČćóæÈ ØČóĂì­ÿÂõÕĀëÈëè¬óÈÃ÷ĈÚ ÿÜĆÚÖ­Ú 
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5.ƙ ÂóäĂË­ÜäñāãËÚ°ÉóÂßæóëâó 
ÚèòÖÂääâßæóëâó×úÂÚČóăÜĂË­ĂÚìæóãîùÖëóìÂääâ ÿË¬Ú ÂóäÝæõÖāîāÌÚÇ¬óÿËøĈîĂÚ

îóÂóé ÂóäÿÅæøîÛèòëÕùāæìñÖ¬óÈ ą ìäøîĂË­ÿßøćîÿÜæöćãÚÅùÔëâÛòÖõÃîÈèòëÕùÚòĈÚ ÚèòÖÂääâßæóëâó
ëóâóä×ÿÉîĂÚîùÖëóìÂääâìæóãÜäñÿáØÿÚøćîÈÉóÂßæóëâóÿÜĆÚÿØÅāÚāæãöØöćëñîóÕ ăâ¬âö
ÝæÂäñØÛÖ¬îëõćÈĀèÕæ­îâ æÕÂóäĂË­ĂÚÜäõâóÔâóÂÂĆăâ¬ÿÜĆÚîòÚÖäóã ĂÚØóÈîùÖëóìÂääâãòÈæÕ
Ö­ÚØùÚÂóäÝæõÖăÕ­îöÂÕ­èã ÿäóÉ÷Èëóâóä×ßÛÚèòÖÂääâßæóëâóăÕ­ĂÚîùÖëóìÂääâÃÚóÕĂìÎ¬ ÿË¬Ú 
îùÖëóìÂääâÅîâßõèÿÖîä° âöÂóäÚČóßæóëâóâóĂË­ĂÚÂóäØČóÅèóâëñîóÕËõĈÚÈóÚ ÿÅæøîÛÝõèÕ­èã
àõæ°âÛóÈ ÂóäÜäòÛÜäùÈßøĈÚÝõèËõĈÚÈóÚ (èõÉõÖÖäó èÈé°ĂÉÅČó Āæñ ÕùæãßÈé° èÈé°ĀëèÈ, 2559) 

ëČóìäòÛßæóëâóÜäòÛÜäùÈÝõèëõćÈØî ×úÂßòÓÚóâóÿßøćîĂË­ÜäòÛÜäùÈßøĈÚÝõèëõćÈØîĂì­âö
ëâÛòÖõßõÿéêØČóĂì­ëõćÈØîâöëâÛòÖõØöćÕöãõćÈÃ÷ĈÚÿË¬Ú ÂóääñÛóãîóÂóéìäøîÅèóâËøĈÚÃîÈëõćÈØîÕöÃ÷ĈÚ 
Ü­îÈÂòÚÂòÚÚČĈóĀæñÂóäÿÜøĈîÚăÕ­ ÖõÕăàË­ó ÿÜĆÚÖ­Ú āÕãÿØÅāÚāæãößæóëâóÚöĈ ĂË­ìòèÂČóÿÚõÕßæóëâó
ÿÉĆÖØöćÅèóâÕòÚÛääãóÂóéĀÛÛìæóãäú ÿâøćîĀÂ®ëăìæÝ¬óÚÃòĈèăàà­óØöćâöæòÂêÔñÿÜĆÚäúÿæĆÂą āâÿæÂùæ
ÃîÈĀÂ®ëÉñÿÂõÕÂóäËÚÂòÚáóãĂÖ­ëÚóâăàà­óëúÈÉÚāâÿæÂùæÃîÈĀÂ®ëÉñĀÖÂÖòèÂæóãÿÜĆÚßæóëâó
ĀÛÛÿãĆÚ ØČóĂì­ëóâóä×ÜäòÛÜäùÈÝõèëõćÈØîăÕ­āÕãăâ¬ÿÜæöćãÚĀÜæÈÅùÔëâÛòÖõáóãĂÚÃîÈèòëÕù ÿÜĆÚ
èõÙöÂóäÜäòÛÜäùÈÝõèèòëÕùĀÛÛĀì­È (dry surface modification) É÷Èăâ¬Ö­îÈĂË­ëóäæñæóã ăâ¬ØČóĂì­ÿÂõÕ
ëóäÖÂÅ­óÈ ÿÜĆÚâõÖäÖ¬îëõćÈĀèÕæ­îâ 

ÜÂÖõĀæ­èÿë­ÚĂãÙääâËóÖõëóâóä×ÂòÚÚČĈóăÕ­ ÿâøćîÿÅæøîÛÕ­èãÿäÌõÚØöćâöàæúîîäöÚ
(Chaivan P ĀæñÅÚîøćÚ ą, ƘƖƖƛ) îã¬óÈăäÂĆÖóâ ÿÚøćîÈÉóÂÂóäÂ¬îÖòèÃîÈàõæ°âăâ¬ËîÛÚČĈóØöćßøĈÚÝõè 
ÂóäÌ÷âÝ¬óÚÚČĈóÃîÈÿë­ÚĂãØöćÝ¬óÚÂóäÿÅæøîÛÉñæÕæÈîã¬óÈâóÂ ØČóĂì­ÿÜĆÚëõćÈØîØöćëèâĂë¬ăâ¬ëÛóã
ÿÚøćîÈÉóÂÂóäÂČóÉòÕÿìÈøćîÚ­îãæÈâóÂ îòÚÿÜĆÚæòÂêÔñØòćèăÜÃîÈßîæõÿâîä°ØöćâöàæúîîăäÕ°(Heijkers S, 
Aghaei M, Āæñ Bogaerts A, ƘƖƘƖ) ÈóÚèõÉòãāÕãØòćèăÜ É÷Èâù¬ÈÿÚ­ÚăÜØöćÂóäÜäòÛÜäùÈÂóäăâ¬ËîÛÚČĈó
ÃîÈÿë­ÚĂãÕ­èãßæóëâó ØÕĀØÚÂóäÿÅæøîÛÕ­èãÿäÌõÚ Öòèîã¬óÈ ÿË¬Ú ăìâăØã Bombyx mori ăÕ­äòÛ
ÂóäÛČóÛòÕáóãĂÖ­ëáóèñÖ¬óÈ ą Õ­èãßæóëâóîùÔìáúâõÖČćó (LTP) ØöćÝæõÖāÕãÂóäÜæ¬îãÂ®óÌÌòæÿàîä°
ÿïÂÌóàæúîîăäÕ° (SF6) ĂÚÿÅäøćîÈÜÐõÂäÔ°ßæóëâóÅèóâ×öćèõØãùĀäÈÕòÚÖČćó(Picard A, Turban G, 
Āæñ Grolleau B, 1986)  

ÿâøćîÚČóÿë­ÚăìâăàāÛäîõÚØöćæîÂÂóèăìâĀæ­èÚČóâóÛČóÛòÕÕ­èãèõÙöÚöĈ ßÛè¬ó âöàõæ°âÛóÈ 
C·F Â¬îÖòèÃ÷ĈÚÛÚßøĈÚÝõè ĀæñãòÈÿßõćâÅèóâìãóÛÂä­óÚÃîÈßøĈÚÝõè ÿÚøćîÈÉóÂîÈÅ°ÜäñÂîÛÃîÈ
Åóä°ÛîÚĂÚăàāÛäîõÚÌ÷ćÈÿÜĆÚāÅäÈëä­óÈìæòÂÃîÈăìâ ×úÂã÷ÕÿÂóñÕ­èãîñÖîâàæúîîäöÚÉóÂßæóëâó
Õ­èãĀäÈ Van der Waals ÿÂõÕÿÜĆÚÅóä°ÛîÚÅîâāßëõÖĂÚÿë­ÚĂãăìâ ÜäóÂÏÿÜĆÚÅèóâìãóÛØöćÝõè
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(Shanmugam D Āæñ Thiruchitrambalam M, 2013b) ë¬ÈÝæĂì­Åèóâăâ¬ËîÛÚČĈóÃîÈăìâăØã
ÿßõćâÃ÷ĈÚ ĂÚÂäÔöÃîÈÝ­óÞ­óã ßÛè¬ó ÂóäØäöØÿâÚÖ°Õ­èãßæóëâóÉóÂÂ®óÌâöÿØÚ (CH4) ë¬ÈÝæĂì­âöÂóä
ëä­óÈàõæ°âÛóÈÅæ­óãÿßËä (diamond-like carbon, DLC) Ì÷ćÈÚîÂÉóÂÉñâöÅùÔëâÛòÖõĂÚÂóäÜ­îÈÂòÚ
ÿËøĈîāäÅ ãòÈâöÅùÔëâÛòÖõĂÚÂóäÂòÚÚČĈóăÕ­ÿË¬ÚÂòÚ ĀÖ¬âöÅèóâÜæîÕáòãĂÚÂóäĂË­ÈóÚëúÈÂè¬ó ĀæñÿÜĆÚ
âõÖäÖ¬îëõćÈĀèÕæ­îââóÂÂè¬óßæóëâóÉóÂÂ®óÌÌòæÿàîä°ÿïÂÌóàæúîîăäÕ°(Sohbatzadeh F, 
Eshghabadi M, Āæñ Mohsenpour T, 2018) ÈóÚèõÉòãÚöĈ É÷ÈÅèäĂË­ßæóëâóÉóÂÂ®óÌâöÿØÚ ĂÚÂóä
ÚČóâóÜäòÛÜäùÈÅèóâăâ¬ËîÛÚČĈóÃîÈËõĈÚÈóÚ 

ÈóÚèõÉòãĂÚãùÅ new normal ÿßøćîÜ­îÈÂòÚÂóäĀßä¬äñÛóÕÿËøĈîăèäòëāÅāäÚóØöćäñÛóÕăÜ
ØòćèāæÂäèâØòĈÈÜäñÿØéăØã ØČóĂì­ÜäñËóËÚØùÂÅÚÉČóÿÜĆÚÖ­îÈâöÿÅäøćîÈâøîÜ­îÈÂòÚĀæñæÕÂóääñÛóÕ
ÃîÈÿËøĈîăèäòëāÅāäÚó āÕãÿÊßóñÂóäëèâìÚ­óÂóÂîÚóâòãÿâøćîÉñÖ­îÈßÛÜñÂòÛÛùÅÅæîøćÚìäøîîãú¬ĂÚ
ØöćëóÙóäÔñ èõØãóæòãîùÖëóìÂääâëä­óÈëääÅ° âìóèõØãóæòãéäöÚÅäõÚØäèõāäÓ ĀæñØöâèõÉòã
Ýú­ÿËöćãèËóÎÿØÅāÚāæãößæóëâó éúÚã°èõÉòãàõëõÂë°ÃîÈßæóëâóĀæñæČóîÚùáóÅ áóÅèõËóàõëõÂë°Āæñ
èòëÕùéóëÖä° ÅÔñèõØãóéóëÖä° âìóèõØãóæòãÿËöãÈĂìâ¬ ăÕ­ä¬èâÂòÚèõÉòãĀæñØÕæîÈÝæõÖìÚ­óÂóÂ
îÚóâòã Øöćëóâóä×ÌòÂăÕ­ ÝõèÿÅæøîÛÛóÈëñØ­îÚÚČĈóÕ­èãÚèòÖÂääâßæóëâóÚóāÚ ĀæñÿÖõâËòĈÚÚóāÚ
ÿßøćîÂČóÉòÕÿËøĈîĀÛÅØöÿäöãìäøîăèäòëāÅèõÕ-ƗƟ ÿßøćîÿßõćâÜäñëõØÙõáóßĂì­ÿìÚøîËòĈÚÂè¬óìÚ­óÂóÂîÚóâòã
ĀÛÛÝ­óÜÂÖõ āÕãăâ¬ĂË­ÂóäËùÛëóäÿÅâö ăâ¬ÿßõćâÚČĈóìÚòÂìÚ­óÂóÂ ØČóĂì­ÚČĈóìÚòÂÿÛóÂäñËòÛäúÜìÚ­ó ĀÖ¬
ìóãĂÉÅæ¬îÈÂè¬óÕ­èãāÅ­ØÖõĈÈæÕÖ­óÚāàæîóÂóé(Chaivan P ĀæñÅÚîøćÚ ą, 2005)  

 

áóßÜäñÂîÛ 39 ÿÅäøćîÈëä­óÈßæóëâóÕ­èãäñÛÛăâāÅäÿèà 

Øöćâó: éúÚã°èõÉòãàõëõÂë°ÃîÈßæóëâóĀæñæČóîÚùáóÅ âìóèõØãóæòãÿËöãÈĂìâ¬ 
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āÕãâöÂóäé÷ÂêóèõÉòãĀÛ¬ÈÿÜĆÚ Ƙ ë¬èÚ Åøî Âóäé÷ÂêóÂæăÂÂóäàîä°âÖòèĀæñÂóäã÷Õ
ÿÂóñÃîÈßæóëâóàõæ°âÛóÈÛÚÝ­ó āÅäÈÂóäÚöĈĂË­ÌõÈÅ°îîÂăÌÕ° (ZnO) ĂÚëùÎÎóÂóé äñÕòÛÚóāÚ 
(nano-coatings) ÛÚÿÚøĈîÝ­ó silk-cotton āÕãĂË­ÿÅäøćîÈ Plasma-ultra thin film coating ÃîÈ
éúÚã°èõÉòãàõëõÂë°ÃîÈßæóëâóĀæñæČóîÚùáóÅÃîÈâìóèõØãóæòãÿËöãÈĂìâ¬ ÕòÈáóßÜäñÂîÛØöć ƙƟ 
îîÂĀÛÛĀæñëä­óÈÃ÷ĈÚ ÿßøćîĂË­ĂÚì­îÈØÕæîÈ 

ÉóÂÚòĈÚØÕëîÛÂóäÿÜæöćãÚĀÜæÈÃîÈëöÝ­óĀæñÂóäëñØ­îÚÚČĈóÃîÈÿÚøĈîÝ­ó ÿßøćîÿÜĆÚ
Ã­îâúæìæòÂëČóìäòÛÂóäÿÅæøîÛÕ­èãàõæ°âÛóÈ 

ÌõÈÅ°îîÂăÌÕ°ÛÚÝ­óÕ­èãîùÔìáúâõÖČćó Āæñăâ¬ÉČóÿÜĆÚÖ­îÈâöËòĈÚáóãĂÚ (seeds) àõæ°âØöćăÕ­
ÉñâöÅèóâëóâóä×ĂÚÂóäã÷ÕÿìÚöćãèëúÈ  

 
Untreated                    Washed                UV + washed 

  
Plasma treated         Plasma + washed    Plasma + UV + washed 

áóßÜäñÂîÛ 40 SEM ÃîÈÂóäëä­óÈàõæ°âÛÚÝ­óÝëâ silk Â¬îÚĀæñìæòÈÂóäØÕëîÛÌòÂ  

Øöćâó : éúÚã°èõÉòãàõëõÂë°ÃîÈßæóëâóĀæñæČóîÚùáóÅ âìóèõØãóæòãÿËöãÈĂìâ¬ 

Ý¬óÚÂóäØÕëîÛÂóäÌòÂæ­óÈăÕ­×÷È ƙƖ ÅäòĈÈ āÕãëâÛòÖõãòÈÅÈëáóßÿÕõâä­îãæñ ƞƖ ÕòÈ
áóßÜäñÂîÛØöć ƚƖ ÝæØöćăÕ­ÉñÚČóăÜëú¬ÂóäăÕ­èõÙöëä­óÈàõæ°âÛóÈÛÚÿÚøĈîÝ­ó ÿßøćîĂì­ÿìâóñëČóìäòÛÂóä
ÚČóâóĂË­ÈóÚØóÈÕ­óÚÂóäÿÅæøîÛìÚ­óÂóÂîÚóâòã 

ë¬èÚØöćëîÈ ÂóäÚČóëâÛòÖõÂóäã÷ÕÿÂóñàõæ°âÛóÈÌõÈÅ°îîÂăÌÕ° (ZnO) ØöćÿÅæøîÛÛÚ
ÿÚøĈîÝ­óÕ­èãÿÅäøćîÈ  Plasma-ultra thin film coating Ì÷ćÈëä­óÈÿßøćîÿËõÈßóÔõËã° ÃîÈéúÚã°èõÉòãàõëõÂë°
ÃîÈßæóëâóĀæñæČóîÚùáóÅ âìóèõØãóæòãÿËöãÈĂìâ¬ ÕòÈäúÜÃ­óÈæ¬óÈ ĀæñÚČóÝ­ó silk cotton ØÕëîÛ
ÂóäÌòÂæ­óÈ ÂóäÌ÷âÌòÛÚČĈóÃîÈÿÚøĈîÝ­ó ÿßøćîÝæõÖìÚ­óÂóÂîÚóâòãÿËõÈßóÔõËã°  ìÚ­óÂóÂîÚóâòãÉóÂ
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èõØãóæòãîùÖëóìÂääâëä­óÈëääÅ° ÝõèÿÅæøîÛëñØ­îÚÚČĈó (water repellent) Õ­èãÿØÅÚõÅßæóëâóĂÚ
äñÕòÛÚóāÚ ÿßøćîÂóäÚČóâóĂË­ëèâĂë¬ ëČóìäòÛÂóäÜ­îÈÂòÚĀæñĀßä¬äñÛóÕÃîÈÿËøĈîăèäòëāÅèõÕ-ƗƟ ÚČó
ÂæòÛâóĂË­ÌČĈóăÕ­ ƙƖ ÅäòĈÈ(Chaivan P ĀæñÅÚîøćÚ ą, 2005) 

 

 

áóßÜäñÂîÛ 41 ÿÅäøćîÈ Plasma-ultra thin film coating 

Øöćâó: éúÚã°èõÉòãàõëõÂë°ÃîÈßæóëâóĀæñæČóîÚùáóÅ âìóèõØãóæòãÿËöãÈĂìâ¬ 

 

áóßÜäñÂîÛ 42 ìÚ­óÂóÂîÚóâòãÉóÂèõØãóæòãîùÖëóìÂääâëä­óÈëääÅ° ÝõèÿÅæøîÛëñØ­îÚÚČĈóÕ­èã
ÿØÅÚõÅßæóëâóĂÚäñÕòÛÚóāÚ Ü­îÈÂòÚĀæñĀßä¬äñÛóÕÃîÈÿËøĈîăèäòëāÅèõÕ-ƗƟ 

Øöćâó: éúÚã°èõÉòãàõëõÂë°ÃîÈßæóëâóĀæñæČóîÚùáóÅ âìóèõØãóæòãÿËöãÈĂìâ¬ 

ÈóÚèõÉòãÉóÂāÅäÈÂóäÚöĈëóâóä×ÚČóÝæÃîÈÂóäëä­óÈàõæ°âÛóÈÕ­èãÿØÅÚõÅßæóëâó 
āÕãàõæ°âÛóÈØöćëä­óÈÃ÷ĈÚË¬èãÂóäã÷ÕÿÂóñĀæñÿÅæøîÛăâ¬Ăì­âöÂóäØČóæóãÝõèÃîÈÝ­ó ØČóĂì­ÚČóăÜ
ÜäñãùÂÖ°ĂË­ĂÚÂóäÝæõÖìÚ­óÂóÂîÚóâòãëä­óÈÝõèÿÅæøîÛëñØ­îÚÚČĈó ëČóìäòÛÂóäÜ­îÈÂòÚĀæñĀßä¬
äñÛóÕÃîÈÿËøĈîăèäòëāÅèõÕ-ƗƟ ÚČóÂæòÛâóĂË­Ăìâ¬  
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6. ĀÚèÅõÕĀæñØåêÏöØöćÿÂöćãèÃ­îÈ 
6.1 ÚõÿèéÿéäêÑÂõÉ (Eco Design) 
ÚõãóâÅèóâìâóãÂóäîîÂĀÛÛÿËõÈÚõÿèéÿéäêÑÂõÉ Åøî Eco Design Ì÷ćÈâóÉóÂëóâ

ÅČóäèâÂòÚÅøîÅČóè¬ó Economic ĀÜæè¬óÿéäêÑéóëÖä° ĀæñÅČóè¬ó Eco Logical ĀÜæè¬óÚõÿèéèõØãó 
ÿâøćîäèâÂòÛ Design ĀÜæè¬óÂóäîîÂĀÛÛ  É÷ÈÂæóãÿÜĆÚÅČóè¬ó Eco Design  ìâóã×÷ÈìæòÂÂóäØöć
ÜäñëóÚìæòÂÿÂÔÒ°ØóÈÕ­óÚëõćÈĀèÕæ­îâĀæñÿéäêÑÂõÉæÈăÜĂÚÂäñÛèÚÂóäîîÂĀÛÛÝæõÖáòÔÒ° 
āÕãâöÿÜ­óìâóãìæòÂĂÚÂóäîîÂĀÛÛÅøîÿßøćîæÕÂóäÛäõāáÅØäòßãóÂäÙääâËóÖõĀæñßæòÈÈóÚ æÕÂóä
ØČóæóãÙääâËóÖõ ĀæñæÕÝæÂäñØÛØöćÉñÿÂõÕÃ÷ĈÚÂòÛëõćÈĀèÕæ­îâĂì­âóÂØöćëùÕ ÉóÂèòÐÉòÂäËöèõÖÃîÈ
ÝæõÖáòÔÒ° ÖòĈÈĀÖ¬Ö­ÚÂČóÿÚõÕÝæõÖáòÔÒ°ÉÚ×÷ÈÂóäÚČóÂæòÛâóĂË­Ăìâ¬  

îČóÚèãßä éõäõßÈê°ăßÛúæã° Âæ¬óèè¬ó âùââîÈìæòÂÃîÈÂóäîîÂĀÛÛÅøîâùââîÈÕ­óÚ
ëõćÈĀèÕæ­îâ Ì÷ćÈĀÛ¬ÈîîÂÿÜĆÚ 3 ìæòÂÅøî ÂóäîîÂĀÛÛÿßøćîëõćÈĀèÕæ­îâÕ­óÚÂóäÝæõÖ ÂóäîîÂĀÛÛ
ÿßøćîëõćÈĀèÕæ­îâÕ­óÚÂóäÛääÉùáòÔÒ° ÂóäîîÂĀÛÛÿßøćîëõćÈĀèÕæ­îâÕ­óÚëõćÈĀèÕæ­îâÕ­óÚÂóäÂČóÉòÕ
ØõĈÈĀæñÂóäÚČóÂæòÛâóĂË­Ăìâ¬  

6.2 ØåêÏöÂóäîîÂĀÛÛÝæõÖáòÔÒ° (Product Design) 
ÔâòÎÎó ÂîÈÿÈõÚ Âæ¬óèè¬ó ÂóäîîÂĀÛÛÝæõÖáòÔÒ° Åøî ÂóäîîÂĀÛÛëõćÈÃîÈ

ÿÅäøćîÈĂË­ÿßøćîÚČóâóĂË­ëîãĂÚËöèõÖÜäñÉČóèòÚ āÕãÿÚ­ÚÂóäÝæõÖÉČóÚèÚâóÂĂÚäúÜëõÚÅ­óăÜëú¬Ýú­ÛäõāáÅ
ĂÚèÈÂè­óÈ āÕãØöćäúÜĀÛÛĀæñÅùÔáóßÃîÈÝæõÖáòÔÒ°ÿÜĆÚÜòÉÉòãìÚ÷ćÈØöćëČóÅòÎØČóĂì­ÿÂõÕĀäÈÉúÈĂÉÃîÈ
Ýú­ÛäõāáÅ ÿÂõÕÅèóâÖ­îÈÂóäĀæñãîâØöćÉñÉ¬óãÿÈõÚÿßøćîÌøĈîÝæõÖáòÔÒ°ÚòĈÚâó(ÂäÂæÕ ÅČóëùÃ Āæñ îùêó 
ÜäñËóÂùæ, 2563) ÂóäîîÂĀÛÛÝæõÖáòÔÒ°âöÜòÉÉòãëČóÅòÎØöćÿÂöćãèÃ­îÈ 4 ÜäñÂóä ÕòÈÚöĈ  

6.2.1 ÂóäîîÂĀÛÛØöćëòâßòÚÙ°ÂòÛÅùÔáóßÃîÈÝæõÖáòÔÒ° ÅøîÂóäîîÂĀÛÛ
ÝæõÖáòÔÒ° ØöćÖ­îÈßõÉóäÔóÅùÔáóßÃîÈÝæõÖáòÔÒ°ÚòĈÚÿÜĆÚîòÚÕòÛĀäÂ ÿßøćîÉñăÕ­îîÂĀÛÛæòÂêÔñ
āÅäÈëä­óÈìäøîìäøîÂóäĂË­èòëÕù ĂÚÂóäÝæõÖĂì­âöÅèóâĀÃĆÈĀäÈ ÅÈØÚ ĀæñÿìâóñĀÂ¬ÂóäĂË­ÈóÚÃîÈ
ÝæõÖáòÔÒ° Éñë¬ÈÝæÖ¬îÅùÔáóßĀæñîóãùÂóäĂË­ÈóÚÃîÈÝæõÖáòÔÒ°ßä­îâÂòÚÚòĈÚÿßøćîÿÜ­óìâóãØöćĂì­
ÝæõÖáòÔÒ°âöÅùÔáóßÖäÈÖóâèòÖ×ùÜäñëÈÅ°ÂóäĂË­ÈóÚÃîÈÂóäÝæõÖÝæõÖáòÔÒ°ÚòĈÚą  

6.2.2 ÂóäîîÂĀÛÛØöćëòâßòÚÙ°ÂòÛèòëÕùĀæñÂäñÛèÚÂóäÝæõÖ ÂóäîîÂĀÛÛ
ÝæõÖáòÔÒ°ÛóÈÜäñÿáØÃîÈëõćÈÃîÈÿÅäøćîÈĂË­ ÿßøćîĂì­ăÕ­ÝæÝæõÖÃîÈÝæõÖáòÔÒ°ÿÜĆÚÉČóÚèÚâóÂ ĂÚ
ÂäñÛèÚÂóäÝæõÖâòÂâöÅèóâÉČóÿÜĆÚØöćÖ­îÈĂË­ ÿÅäøćîÈâøî ÿÅäøćîÈÉòÂäÂæ ìäøîÿÅäøćîÈØù¬ÚĀäÈîøćÚ ą ÕòÈÚòĈÚ 
ĂÚÂóäîîÂĀÛÛÉ÷ÈÅèäßõÉóäÔó×÷ÈèòëÕùØöćĂË­ĂÚÝæõÖáòÔÒ°ĀæñÂäñÛèÚÂóäÝæõÖăÜßä­îâÂòÚ ÿßäóñ
èòëÕùÖ¬óÈÂòÚîóÉÖ­îÈĂË­ÿÅäøćîÈâøîÖ¬óÈÂòÚ ìäøîÿÅäøćîÈâøîÿÊßóñØóÈîã¬óÈĂÕîã¬óÈìÚ÷ćÈ  
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6.2.3 ÂóäîîÂĀÛÛØöćëòâßòÚÙ°ÂòÛÅèóâÖ­îÈÂóäÃîÈÝú­ÛäõāáÅ Ýú­îîÂĀÛÛÖ­îÈ
ßõÉóäÔóĀæñØČóÅèóâÿÃ­óĂÉèòÖ×ùÜäñëÈÅ°ĂÚÂóäĂË­ëîãÃîÈÝæõÖáòÔÒ°ĀÖ¬æñËõĈÚ Ì÷ćÈÿÜĆÚëõćÈÉČóÿÜĆÚ
āÕãÿÊßóñìÚ­óØöćìæòÂÃîÈÝæõÖáòÔÒ°ÚòĈÚÅøîÂóäĂË­ëîã āÕãìæòÂĀÚèÅõÕÃîÈÝæõÖáòÔÒ°ÚòĈÚ ą 
ßõÉóäÔóĂÚ 2 ÜäñÿÕĆÚ ÕòÈÚöĈ  

6.2.3.1 ÅèóâÖ­îÈÂóäÃîÈÝú­ÛäõāáÅØöćëîÕÅæ­îÈÂòÛËöèõÖÅèóâÿÜĆÚîãú¬ ÿÜĆÚ
ÅèóâÖ­îÈÂóäØöćÿìâóñëâÂòÛèòÓÚÙääâ èõ×öËöèõÖ ĀæñäëÚõãâÃîÈÂæù¬âÝú­ÛäõāáÅĂÚÂóäĂË­ÝæõÖáòÔÒ°
ÚòĈÚ ą  

6.2.3.2 ÅèóâëîÕÅæ­îÈÂòÛëáóßÿéäêÑÂõÉ ĂÚÂäÔöØöćëáóßØóÈÿéäêÑÂõÉîãú¬ 
ĂÚáóèñÖÂÖČćóÉÚÂóäîîÂĀÛÛÝæõÖáòÔÒ°ØöćâöÅùÔáóßëúÈÂæóãÿÜĆÚëõÚÅ­óàù¬âÿàøîã ìäøîÂóä
îîÂĀÛÛØöćÿÚ­ÚÅèóâÈóââóÂÿÂõÚăÜØČóĂì­ÝæõÖáòÔÒ°ÚòĈÚâöäóÅóëúÈ ×øîÿÜĆÚÂóäîîÂĀÛÛØöćăâ¬
ëîÕÅæ­îÈÂòÛÅèóâÖ­îÈÂóäÃîÈÝú­ÛäõāáÅĂÚëáóßØóÈÿéäêÑÂõÉÕòÈÂæ¬óè  

6.2.4 ÂóäîîÂĀÛÛØöćÅČóÚ÷È×÷ÈÅùÔÅ¬óØóÈÅèóâÈóâ Ýú­îîÂĀÛÛÝæõÖáòÔÒ°Ö­îÈâö
ÅèóâÅõÕëä­óÈëääÅ°ÿÜĆÚìæòÂ ÅČóÚ÷È×÷ÈÅèóâëèãÈóâ ĀæñÅèóâØòÚëâòãÃîÈËõĈÚÈóÚăÜßä­îâÂòÚ 
ÕòÈÚòĈÚÂóäîîÂĀÛÛĀÖ¬æñîã¬óÈÉ÷ÈÖ­îÈâöÅèóâÜäñÔöÖ ÝæõÖáòÔÒ°ØöćîîÂâó×÷ÈâöÅùÔÅ¬óØóÈÕ­óÚ
ÅèóâëèãÈóâ 

6.3 ØåêÏöĂÚÂóäîîÂĀÛÛëõÚÅ­óĀàËòćÚ 
ÕõëÚöã° ëõÈìèäÿéäêÑ°(2547) (î­óÈ×÷ÈĂÚ îóØõÖã° ÿØßØù¬ÈìæèÈ, 2557) Âæ¬óèè¬ó Âóä

îîÂĀÛÛëõÚÅ­óĀàËòćÚ ÿÜĆÚÂóä×¬óãØîÕÅèóâÅõÕëä­óÈëääÅ°îîÂâóÿÜĆÚÝæÈóÚØöćÝú­îøćÚ ëóâóä×äòÛäú­
ăÕ­Õ­èãÂóäâîÈÿìĆÚ ìäøîëòâÝòëăÕ­ ØČóĂì­ÿÂõÕÅèóâÿÃ­óĂÉĂÚÝæÈóÚä¬èâÂòÚÅèóâëČóÅòÎÃîÈÂóä
îîÂĀÛÛÿëøĈîÝ­óâöìæóãÜäñÂóä ÕòÈÚöĈ  

6.3.1Õ­óÚÃîÈÂóäèóÈĀÝÚÂóäØČóÈóÚ Ë¬èãĂì­îîÂĀÛÛÂóäØČóÈóÚăÜîã¬óÈÿÜĆÚ
ÃòĈÚÖîÚÖóâÅèóâÿìâóñëâ ØČóĂì­ÜäñìãòÕÿèæó ÕòÈÚòĈÚÂóäîîÂĀÛÛØČóĂì­ÿÂõÕÂóäèóÈĀÝÚÂóäĂÚ
ØČóÈóÚ  

6.3.2 Õ­óÚÂóäÚČóÿëîÝæÈóÚ ÝæÈóÚÂóäîîÂĀÛÛÉñË¬èãĂì­Ýú­ØöćâöÅèóâÿÂöćãèÃ­îÈ
âöÅèóâÿÃ­óĂÉØöćÖäÈÂòÚîã¬óÈËòÕÿÉÚ  

6.3.3 Õ­óÚÂóäëøćîÅèóâìâóã ÿÜĆÚÂóäîÙõÛóãäóãæñÿîöãÕÿÂöćãèÂòÛÈóÚØöćîóÉâö 
äóãæñÿîöãÕØöćÌòÛÌ­îÚ ØČóĂì­Ýú­ÿÂöćãèÃ­îÈĀæñÝú­ßÛÿìĆÚâöÅèóâÿÃ­óĂÉØöćËòÕÿÉÚÃ÷ĈÚĂÚÝæÈóÚîîÂĀÛÛØöć
ÿÜĆÚÖòèĀØÚÅèóâÅõÕÃîÈÝú­îîÂĀÛÛ  
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6.3.4 Õ­óÚĀÛÛÈóÚ ĀÛÛÈóÚâöÅèóâëČóÅòÎØöćëùÕ ĂÚÂäÔöØöćÚòÂîîÂĀÛÛÂòÛÝú­ëä­óÈ
ÈóÚìäøîÝú­ÝæõÖăâ¬ĂË¬ÅÚÿÕöãèÂòÚ ÿË¬Úë×óÜÚõÂÂòÛèõéèÂä ÚòÂîîÂĀÛÛÿëøĈîÝ­óÂòÛÝú­ÝæõÖĂÚāäÈÈóÚ 

6.4 ĀÚèāÚ­âÂóäîîÂĀÛÛëõÚÅ­ó  
ëČóìäòÛĀÚèāÚ­âĂÚÂóäîîÂĀÛÛÃîÈË¬èÈåÕúÂóæĂÛăâ­ÝæõĀæñåÕúä­îÚÜö Å.é. 2021 

(Spring/Summer 2021) ÃîÈ WGSN (formerly Worth Global Style Network) ăÕ­ìãõÛãÂ
îõØÙõßæÉóÂÂóääñÛóÕÃîÈāäÅāÅèõÕ-19 Øöćë¬ÈÝæăÜ×÷ÈßåÖõÂääâÝú­ÛäõāáÅØòćèāæÂè¬óâöØõéØóÈÂóä
ÛäõāáÅÝæõÖáòÔÒ°ĀàËòćÚăÜĂÚØõéØóÈĂÕ ÕòÈÚöĈ 

6.4.1 ĀÚèāÚ­âÂóäîîÂĀÛÛĂÚãùÅèõ×öËöèõÖĂìâ¬ 

 

áóßÜäñÂîÛ 43 Coronavirus Design Priorities Considered Commute 

Øöćâó: WGSN 

ăâ¬ÿßöãÈĀÅ¬ÜäñÿØéăØãÿØ¬óÚòĈÚØöćäòÛÝæÂäñØÛÉóÂāÅèõÕ-ƗƟ Ýú­èõÉòãÉ÷ÈăÕ­
ØČóÂóäé÷ÂêóÝæÂäñØÛÖ¬óÈą ØöćâöÖ¬îÝú­ÅÚØòćèāæÂ ÿÚøćîÈÉóÂÝú­èõÉòãÖ­îÈÂóäØöćÉñØČóĂì­ÈóÚèõÉòãÚöćÿÃ­ó×÷È
Ýú­ÅÚØùÂÅÚăÕ­ É÷ÈÿæøîÂé÷ÂêóĀÚèāÚ­âÝú­ÛäõāáÅÉóÂ WGSN ØöćÿÜĆÚØöćÿËøćî×øîĀæñëóÂæ Ã­îâúæâöÂóä
ÜäòÛØòÚë×óÚÂóäÔ°āæÂÿëâî 

ßÛè¬ó èõÂåÖāäÅäñÛóÕ ìäøî āÅèõÕ-19 ØČóĂì­Ýú­ÅÚÿÜæöćãÚèõÙöÂóäÕČóÿÚõÚËöèõÖ 
ÉóÂÂóäĂË­ËöèõÖĂÚØöćëóÙóäÔñØöćÖ­îÈÿÕõÚØóÈÕ­èãä×ăàà­ó ä×ăàà­óĂÖ­ÕõÚ ä×ÜäñÉČóØóÈ ìòÚăÜëÚĂÉ
ÂóäÜòćÚÉòÂäãóÚìäøîÂóäÿÕõÚ ÿìĆÚăÕ­ÉóÂëČóäèÉßåÖõÂääâÕòÈÂæ¬óèØöćâöÜäõâóÚâóÂÃ÷ĈÚ ßä­îâÂòÛ
ÅèóâÖ­îÈÂóäÕ­óÚÿÅäøćîÈĀÖ¬ÈÂóã äîÈÿØ­ó ĀæñÿÅäøćîÈÜäñÕòÛ ØöćâöØõéØóÈăÜĂÚĀÚèØóÈÿÕöãèÂòÚ
(WGSN, 2020) 
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Ì÷ćÈÿìĆÚăÕ­ÉóÂ Âóäßõâß°Å­ÚìóÅČóĂÚÂúÿÂõæ ØöćÿßõćâÃ÷ĈÚØòćèāæÂÿÂöćãèÂòÛ Âóäìó
Ã­îâúæîùÜÂäÔ° ÿÅäøćîÈĀÖ¬ÈÂóã ÿÅäøćîÈÜäñÕòÛØöćÿÂöćãèÃ­îÈĂÚÂóäÜòćÚÉòÂäãóÚ ÕòÈáóßÜäñÂîÛØöć ƚƚ 
ĀæñÂóäëČóäèÉÃ­îâúæì­óÈ ä­óÚÅ­ó ĀÛäÚÕ°ÿëøĈîÝ­óÖ¬óÈą ØöćăÜĂÚØõéØóÈÿÕöãèÂòÚ 

 

áóßÜäñÂîÛ 44 ÅČóÅ­ÚìóØöćÿßõćâÃ÷ĈÚØòćèāæÂ 

Øöćâó: WGSN 

îòÖäóÂóäÿßõćâÃ÷ĈÚÃîÈÂóäÃöćÉòÂäãóÚ îóÉëòâßòÚÙ°ÂòÛÂóääñÛóÕÃîÈāäÅāÅèõÕ-
19 ăÕ­āÕãÖäÈ ÿÚøćîÈÉóÂÝú­ÛäõāáÅâöÅèóâÖ­îÈÂóäë×óÚØöćØöćâöîóÂóéÛäõëùØÙ° ÂóäĂË­ÿèæóÂòÛ
ÅäîÛÅäòè ÂóäîîÂÂČóæòÈÂóã ĀæñâöÅèóâÂòÈèæĂÚÂóäÿÕõÚØóÈĀÛÛÃÚë¬ÈâèæËÚĀÛÛÿÕõâ Ì÷ćÈÂóä
ÿÖõÛāÖÃîÈÅèóâÚõãâÕ­óÚÂóäÿÕõÚØóÈāÕãÂóäĂË­ÉòÂäãóÚĀæñÂóäÿÕõÚÿØ­óÚöĈ ÿÜĆÚāîÂóëĂìâ¬ą
ëČóìäòÛĀÛäÚÕ°Ö¬óÈ ąĂÚÂóäÂČóìÚÕÿÜ­óìâóãÂóäëä­óÈëääÅ°ëõÚÅ­óäúÜĀÛÛĂìâ¬ 

ÿÜ­óìâóãăâ¬ĂË¬ĀÅ¬ÚòÂÜòćÚÉòÂäãóÚØöćËČóÚóÎĀæ­èÿØ¬óÚòĈÚ ĀÖ¬ÅøîÚòÂÜòćÚÉòÂäãóÚ
âøîĂìâ¬ ìäøîÛùÅÅæØòćèăÜØöćÉČóÿÜĆÚÖ­îÈÜäòÛÖòèĂÚÂóäÿÕõÚØóÈ ØöćâöÉČóÚèÚÿßõćâÃ÷ĈÚ ë¬ÈÝæăÜãòÈäúÜĀÛÛ
ÅèóâÖ­îÈÂóäëõÚÅ­óØöćâöÂóäĂË­ÈóÚĀÛÛÜäòÛÿÜæöćãÚìäøîäúÜĀÛÛØöćëóâóä×ëèâĂë¬ăÕ­ØòĈÈëîÈ
ë×óÚÂóäÔ° ăÕ­ÿË¬Ú ÉóÂÜòćÚÉòÂäãóÚîãú¬ÂĆëóâóä×ÿÃ­óì­îÈÜäñËùâăÕ­(WGSN, ƘƖƘƖ) ëäùÜÅøîÿÜĆÚ
ëõÚÅ­óØöćâöäúÜĀÛÛÃãóãÂóäĂË­ÈóÚâóÂÂè¬óìÚ÷ćÈäúÜĀÛÛ ÿìĆÚăÕ­ÉóÂÂóäÿÖõÛāÖÃîÈëõÚÅ­óÜäñÿáØÚöĈ
ĂÚìâèÕÿÅäøćîÈĀÖ¬ÈÂóã Ì÷ćÈëóâóä×ÿÖõÛāÖăÕ­îöÂ Ì÷ćÈÛ¬ÈÛîÂ×÷ÈË¬îÈè¬óÈØöćÿÂõÕÃ÷ĈÚĂìâ¬ëČóìäòÛĂÚ
îÚóÅÖ  
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áóßÜäñÂîÛ 45 The New Public Transport 

Øöćâó: WGSN 

WGSN (ƘƖƘƖ)Âæ¬óèè¬ó ĀÚèØóÈÂóäÃóãëõÚÅ­óĂÚ Autumn/ winter 2020 - 
2021 ÿÜĆÚÂóäßòÓÚóäúÜĀÛÛÂóäëèâĂë¬ ÿË¬Ú ÂóäØČóÈóÚØòĈÈäúÜĀÛÛ work from home ĀæñÂóä
ÂæòÛăÜãòÈØöćë×óÚØöćØČóÈóÚ 

ãÂÖòèîã¬óÈ ĀÛäÚÕ°ÉòÂäãóÚîã¬óÈ Brompton ÃîÈÜäñÿØéîòÈÂåêâöãîÕÃóã
ÉòÂäãóÚßòÛÿßõćâÃ÷ĈÚ 5 ÿØ¬óĀæñăÕ­âöÂóää¬èâÈóÚÂòÛì­îÈëúØ Oliver Spencer ÿßøćîØČóëúØØöćëóâóä×
ëèâĂë¬ăÕ­ÿâøćîÜòćÚÉòÂäãóÚ ìäøîä­óÚÅ­óÜæöÂËòĈÚÚČóîã¬óÈ Ssense ÖòĈÈîãú¬ĂÚÿâøîÈ Montreal ăÕ­äòÛ
ÂäñĀëÚõãâĂÚË¬èÈÖ­ÚÿÜõÕÖòè Õ­èãÂóää¬èâÈóÚÂòÛ Ader Error Āæñ Martine Rose āÕãÚČóĀäÈ
ÛòÚÕóæĂÉÉóÂÂóäÜòćÚÉòÂäãóÚ  

ë¬èÚĀÚèØóÈÂóäÌøĈîäñãñãóèĂÚ Spring/Summer 2021âù¬ÈÿÚ­ÚăÜØöćĀÛäÚÕ°Øöć
ÝëâÝëóÚÜäñëõØÙõáóßĂÚÂóäĂË­ÈóÚ ĀÂ­ăÃÜòÎìóĂÚÂóäØČóÈóÚ îã¬óÈËóÎÊæóÕ 

6.4.2 ĀÚèāÚ­âÂóäîîÂĀÛÛÿÅäøćîÈÖÂĀÖ¬ÈĀæñä­îÈÿØ­ó Spring/Summer 2021 

 

áóßÜäñÂîÛ 46 Considered Commute 

Øöćâó: WGSN 
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ÉóÂáóßÜäñÂîÛØöć ƚƜ ÿÜĆÚĀÚèāÚ­âäúÜĀÛÛÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°
ÜäñÿáØÿÅäøćîÈÜäñÕòÛĀæñäîÈÿØ­ó ÃîÈË¬èÈåÕúÂóæĂÛăâ­ÝæõĀæñåÕúä­îÚÜö Å.é. 
2021(Spring/Summer ƘƖƘƗ)ĂÚìòèÃ­î Considered Commute ØöćëČóäèÉßåÖõÂääâÝú­ÛäõāáÅÉóÂ
ÂóääñÛóÕÃîÈāäÅāÅèõÕ-ƗƟ Øöćë¬ÈÝæăÜ×÷ÈßåÖõÂääâÝú­ÛäõāáÅĂÚÜòÉÉùÛòÚØòćèāæÂ ëäùÜâóăÕ­ 6 
äúÜĀÛÛ Åøî ÂäñÿǕ óāâÕúæóä° ÂäñÿǕ óÿÛæØ°ĀÛĆÅ ÂäñÿǕ óĀâëÿÌÚÿÉîä° ìâèÂØäÈāßäĀØĆÅØöà 
äîÈÿØ­óÿÌæÌö äîÈÿØ­óàîä°âîä°ăïÛäõÕ  

6.ƛ é÷ÂêóÂæù¬âÝú­ÛäõāáÅÖ¬óÈą 
ÿßøćîé÷ÂêóßåÖõÂääâ îùÜÚõëòã Øöćë¬ÈÝæÖ¬îÅèóâÖ­îÈÂóäëõÚÅ­óäúÜĀÛÛÖ¬óÈą Öóâîóãù 

āÕãé÷ÂêóÂóäĀÛ¬ÈË¬èÈèòãÝú­ÛäõāáÅ(Fillgoods, ƘƜƛƚ) ÕòÈÚöĈ 
6.5.1 Generation Z  
îóÉÿäöãÂè¬ó ÿÛÛöĈ Ûúâÿâîä° (Baby Boomer) ÅøîÝú­ØöćÿÂõÕĂÚË¬èÈÜöÅé.1946-

1964 Âæù¬âÚöĈâöÿàÌÛù®Â ( facebook ) âöÿÅäøîÃ¬óãāÌÿËöãæÿÜĆÚéúÚã°äèâÿÅäøćîÃ¬óÚëòÈÅâ Ì÷ćÈâöÝæâóÉóÂ
ÂóäÖõÕÖ¬îÝ¬óÚÿÅäøîÃ¬óãāÌÿËöãæâöÿÕöã ĀæñÂóäÿÂõÕëòÈÅâîîÚăæÚ°Øöćëóâóä×ÂČóìÚÕÿßøćîÚÿÊßóñ
Âæù¬âÃ÷ĈÚăÕ­ āÕãÿÊßóñĂÚÂæù¬âÝú­ìÎõÈîóãù 50 ÜöÃ÷ĈÚăÜ 

Âæù¬âÿÛÛöĈ Ûúâÿâîä° âöÂóäÿÖõÛāÖÕ­óÚÅèóâÖ­îÈÂóäØóÈÕõÉõØòæ ë¬ÈÝæÖ¬îÖæóÕ
Õ­óÚîùÜÂäÔ°ÿßøćîëùÃáóß āÕãÿÊßóñîùÜÂäÔ°ÿÌĆÚÿÌîä°ØöćëèâĂë¬ăÕ­ (Wearable) îóØõ ÚóíõÂó
ÖäèÉÉòÛÂóäÿÖ­ÚÃîÈìòèĂÉ ÚóíõÂóëČóìäòÛîîÂÂČóæòÈÂóã ÿÅäøćîÈÚòÛÂ­óè ðæð 

6.5.2 Generation X  
ÅøîÝú­ØöćÿÂõÕË¬èÈÜöÅé. 1965-1980 ÿÂøîÛÅä÷ćÈÃîÈË¬èÈèòãÚöĈ âòÂâîÈìóÈóÚîÕõÿäÂ

ĀÜæÂĂìâ¬ ìäøîÂõÉÂääâÚîÂÛ­óÚ ÿÚøćîÈÉóÂîãú¬ĂÚáóèñÂóäÿÛøćîìÚ¬óãāæÂāÌÿËöãæ (Digital 
Burnout)  

âöîòÖäóÂóäÌøĈîÃîÈîîÚăæÚ°îãú¬Øöć 42 % ë¬èÚĂìÎ¬îãú¬ĂÚË¬èÈîóãù 45 - 54 Üö 
ĀæñÿÜĆÚÂæù¬âØöćÖòÕëõÚĂÉÌøĈîëõÚÅ­óĂì­ÅÚĂÚÅäîÛÅäòè āÕãĂì­ÅèóâëČóÅòÎÂòÛÿìÖùÝæÂóäÌøĈî ØòĈÈÅèóâ
Åù­âÅ¬ó ÿÜĆÚâõÖäÖ¬îëõćÈĀèÕæ­îâĀæñÅèóâÜäñìãòÕ 

6.5.3 Generation Y  
îóÉÿäöãÂè¬ó Millennial ÅøîÝú­ØöćÿÂõÕĂÚÜö Åé.1981-1997 āÕãä­îãæñ 73 ÃîÈ

Ë¬èÈèòãÚöĈ ÿÜĆÚèòãÿßõćÈÿäöãÚÉÛ ÂČóæòÈìóÈóÚØČó ìäøîÿäõćâÖ­ÚèòãØČóÈóÚ ÿÜĆÚèòãÿëßÖõÕāÌÿËöãæâöÿÕöã ĀÖ¬
ØČóĂì­äú­ë÷ÂāÕÕÿÕöãèÿË¬ÚÂòÚ ÿßäóñÊñÚòĈÚÉ÷ÈìóÂõÉÂääâË¬èÈèòÚìãùÕ ÿßøćîăÜÿØöćãèÝ¬îÚÅæóã ë×óÚ
Ø¬îÈÿØöćãèØöćÿÜĆÚØöćÚõãâ ØòĈÈØóÈÙääâËóÖõ ä­óÚÅóÿà¬Ö¬óÈą ÂóäØ¬îÈÿØöćãèĀÛÛ Slow Travel ØöćëČóÅòÎ
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ÅøîÿÜĆÚÂæù¬âØöćĂë¬ĂÉÿäøćîÈëùÃáóèñ (Wellness) âóÂØöćëùÕ ÉÚÂæóãÿÜĆÚÂæù¬âÝú­ÛäõāáÅØöćÃòÛÿÅæøćîÚ
ÖæóÕëõÚÅ­óĀæñÛäõÂóäÕ­óÚëùÃáóèñ ÿÜĆÚØöćâóÃîÈÅèóâÚõãâĂÚÅîä°ëîîÂÂČóæòÈÂóã îóìóäÅæöÚ 
ÿÜĆÚÖ­Ú ÿßøćîÜäòÛëâÕùæÃîÈä¬óÈÂóãĀæñÉõÖĂÉÉóÂÂóäØČóÈóÚØöćÿÅä¬ÈÿÅäöãÕ 

6.5.4 Generation Z  
Ýú­ØöćÿÂõÕĂÚË¬èÈÜö Åé.1998-2012 ÿÂõÕÉóÂß¬îĀâ¬äù¬ÚĂìâ¬îã¬óÈ Gen-X Āæñ 

Gen-Y Ë¬èÈÿäöãÚäñÕòÛâìóæòãÉÚ×÷ÈèòãÿÕĆÂÜäñ×âÖ­Ú ÿÂõÕâóßä­îâÂòÛāæÂÕõÉõØòæîã¬óÈĀØ­ÉäõÈ Ì÷ćÈ
âóßä­îâÂòÛÅèóâëóâóä×ĂÚÂóäÿÃ­ó×÷ÈÃ­îâúæăÕ­ØùÂØöćĀæñÿËøćîâÖ¬îÂòÛāæÂîîÚăæÚ°ØùÂÿèæó āÕã 
33% ĂË­ÿèæóâóÂÂè¬ó 6 ËòćèāâÈÖ¬îèòÚ ĂÚÂóäîîÚăæÚ° Ô ÜòÉÉùÛòÚ 32.7% ÃîÈÂæù¬âÚöĈÉñâöÂòÈèæÉóÂ
Âóä×úÂÉČóÂòÕßøĈÚØöćĂÚË¬èÈë×óÚÂóäÔ°āÅèõÕ-19 âóÂÂè¬óÂæù¬âîøćÚ ØöćâöÅèóâÂòÈèæÿÊæöćãÿßöãÈ 22% 
ÿØ¬óÚòĈÚ 

6.5.5 Alpha 
Ýú­ØöćÿÂõÕĂÚÜöÅé. 2010-ÜòÉÉùÛòÚÿÖõÛāÖĂÚëáóßĀèÕæ­îâØöćÖ¬óÈÉóÂÿÉÿÚîÿäËòÚ

Â¬îÚìÚ­óÚöĈÿÜĆÚîã¬óÈâóÂ É÷ÈÿÜĆÚÜòÉÉòãëČóÅòÎØöćÙùäÂõÉÉñÖ­îÈÿäöãÚäú­×÷ÈÅèâÖ­îÈÂóäÖ¬óÈą ĂÚÕ­óÚ
Å¬óÚõãâÿäøćîÈÿßé Âóäÿæ¬ÚëøćîāÌÿËöãæâöÿÕöãÝ¬óÚìÚ­óÉîîã¬óÈîõëäñ ÂóäĀëÕÈîóäâÔ° ăÜÉÚ×÷È
ÿØÅāÚāæãöĀæñÅèóâÛòÚÿØõÈĂÚËöèõÖØöćÿÂõÕÃ÷ĈÚÉäõÈ ÖæîÕÉÚØòéÚÅÖõĀÛÛÝú­ÜäñÂîÛÂóäØöćßä­îâÉñ
ßòÓÚóÖòèÿîÈîãú¬ÿëâîÿßøćîÂ­óèìÚ­ó 
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ÛØØöć ƙ 
èõÙöÕČóÿÚõÚÂóäèõÉòã 

 
ĂÚÂóäßòÓÚóÝæõÖáòÔÒ°ÉóÂÖóæāÖÚÕÕ­èãÚèòÖÂääâßæóëâóÿßøćîÂóäîîÂĀÛÛĀàËòćÚ

ăæà°ëăÖæ°ÿËõÈÚõÿèéÿéäêÑÂõÉ ÅäòĈÈÚöĈÝú­èõÉòãăÕ­ÕČóÿÚõÚÂóäÖóâÃòĈÚÖîÚÕòÈÚöĈ 
1. ÂóäÂČóìÚÕÃòĈÚÖîÚÂóäÕČóÿÚõÚÂóäèõÉòã  
2. ÂóäÂČóìÚÕÜäñËóÂäĀæñÂóäÿæøîÂÂæù¬âÖòèîã¬óÈ  
3. Âóäëä­óÈÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòã  
4. Âóäëä­óÈÃ­îÂČóìÚÕĂÚÂóäîîÂĀÛÛ  
5. ÂóäÿÂĆÛäèÛäèâÃ­îâúæ  
6. ÂóäèõÿÅäóñì°Ã­îâúæ 

1. ÂóäÂČóìÚÕÃòĈÚÖîÚÂóäÕČóÿÚõÚÂóäèõÉòã 
Ýú­èõÉòãăÕ­ÚČóÃ­îâúæØöćÅ­ÚÅè­óÉóÂÿîÂëóäĀæñÈóÚèõÉòãØöćÿÂöćãèÃ­îÈ ÂóäëòâáóêÔ°ØöćÿÂöćãèÂòÛ

ÿë­ÚĂãÉóÂÖóæāÖÚÕ ÿßøćîìóé÷ÂêóĀæñìóĀÚèØóÈßòÓÚóĂì­ÿéêÿìæøîØõĈÈÉóÂÖóæāÖÚÕÿÜĆÚ
ÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ° ĂÚãùÅèõ×öËõèõÖĂìâ¬ āÕãâöÃòĈÚÖîÚÂóäÕČóÿÚõÚÂóä 3 Õ­óÚÅèÛÅú¬ÂòÚăÜ ÕòÈÚöĈ 

1.1 æÈßøĈÚØöćĀæñìóèòëÕùÿìæøîØõĈÈ 
Ɨ.Ɨ.Ɨ æÈßøĈÚØöćËùâËÚîČóÿáîëõÈìÚÅä ĀæñîČóÿáîëØõÈßäñ ÉòÈìèòÕëÈÃæóÿßøćîëČóäèÉ

Āæñé÷ÂêóèòëÕùØöćâöĂÚØ­îÈ×õćÚ ĀæñëòâáóêÔ°Ýú­ÚČóÂæù¬âÃîÈËùâËÚ ÉČóÚèÚ 3 Âæù¬â Åøî 
1. îóÉóäã° ăßÒúäã° éõäõäòÂê° Ýú­îČóÚèãÂóäéúÚã°ÂóäÿäöãÚäú­áúâõÜòÎÎóËóèÛÂ Āìæ¬È

ÿäöãÚäú­èõ×ö āìÚÕ Úó ÿæ 
2. ÚóãÛòÔÒõÖ ìÚúÿßËä Âæù¬âāìÚÕØõĈÈ ÖČóÛæÉñØõĈÈßäñ îČóÿáîëØõÈßäñ  
3. ÚóÈßúÚØäòßã° ìÚúĀÂ­è Âæù¬âāìÚÕ Úó ÿæ ÖČóÛæØ¬óìõÚ îČóÿáîëØõÈßäñ 

1.1.2 é÷ÂêóÃ­îâúæÜäñÿáØØùÖõãáúâõÉóÂÿîÂëóäĀæñÈóÚèõÉòãØöćÿÂöćãèÃ­îÈÿßøćîé÷Âêó
Ã­îâúæĂÚÿäøćîÈÕòÈÖ¬îăÜÚöĈ 

Ɨ.Ɨ.Ƙ.Ɨ Ã­îâúæÿÂöćãèÂòÛÖóæāÖÚÕ 
Ɨ.Ɨ.Ƙ.Ƙ Ã­îâúæÿÂöćãèÂòÛÿë­ÚĂãÙääâËóÖõ 
Ɨ.Ɨ.Ƙ.ƙ Ã­îâúæÿÂöćãèÂòÛëõćÈØî 
Ɨ.Ɨ.Ƙ.ƚ Ã­îâúæÿÂöćãèÂòÛØåêÏöĀæñĀÚèÅõÕØöćÿÂöćãèÃ­îÈ 

Üä÷ÂêóÝú­ÿËöćãèËóÎÕ­óÚÿë­ÚĂãÝæÖóæāÖÚÕ 1 Ø¬óÚ 
1. îóÉóäã° Õä. ßòÚÙ°ãé èäÿËÑèäóèòÖä° 
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Üä÷ÂêóÝú­ÿËöćãèËóÎÕ­óÚÂóäîîÂĀÛÛÝæõÖáòÔÒ° 
1. Ýé. èäëùÕó ÃèòÎëùèääÔ 

Ɨ.Ɨ.ƙ ÅòÕÿæøîÂÿéêèòëÕùÿìæøîØõĈÈ 
1.1.4 ØÕæîÈÃ÷ĈÚÖòèîã¬óÈÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕ 
Ɨ.Ɨ.ƛ ÂČóìÚÕÿÈøćîÚăÃÂóäßòÓÚóÝæõÖáòÔÒ° 

Ɨ.Ƙ. ßòÓÚóÝæõÖáòÔÒ°ëõćÈØîĀæñÿë­ÚĂã 
1.2.1 é÷ÂêóÃ­îâúæÑóÚèõ×öËöèõÖĂìâ¬ĀæñĀàËòćÚ ÜäñÿáØØùÖõãáúâõÉóÂÿîÂëóäĀæñ

ÈóÚèõÉòãØöćÿÂöćãèÃ­îÈ  
1.2.2 Üä÷ÂêóÝú­ÿËöćãèËóÎÕ­óÚÂóäîîÂĀÛÛĀàËòćÚĀæñëõćÈØî 1 Ø¬óÚ ĂÚÂóä

èõÿÅäóñì°Ã­îâúæÿßøćîëä­óÈĀÚèØóÈÂóäîîÂĀÛÛĀæñÂČóìÚÕÂæù¬âÿÜ­óìâóãÝú­ÛäõāáÅ ăÕ­ĀÂ¬ 
Ɨ. îóÉóäã° Õä. ÚèòÖÂä îùâóéõæÜ°  

Ɨ.Ƙ.ƙ îîÂĀÛÛÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°ÿÜĆÚÅîæÿæĆÂËòćÚÉČóÚèÚ 5 ÅîæÿæĆÂËòćÚ 
1.2.4 ëä­óÈĀÛÛëîÛ×óâëČóìäòÛÝú­ÿËöćãèËóÎĂÚÂóäÿæøîÂÅîæÿæĆÂËòćÚÝæõÖáòÔÒ°

ĀàËòćÚ 1 ÅîæÿæĆÂËòćÚÉóÂ 5 ÅîæÿæĆÂËòćÚÿßøćîÝæõÖÖ­ÚĀÛÛÝæõÖáòÔÒ° 3 Ø¬óÚ ăÕ­ĀÂ¬ 
Ýú­ÿËöćãèËóÎÕ­óÚëõćÈØî 1 Ø¬óÚ 
Ɨ. ÚóãëùäñÿÕË ÙöäñÂùæ 

Ýú­ÿËöćãèËóÎÕ­óÚÂóäîîÂĀÛÛĀàËòćÚĀæñëõćÈØî 2 Ø¬óÚ 
1. Ýé.ÂâæáòØä° äòÂëèÚ 
Ƙ. ÚóãÅÔóßÉÚ° îù¬Úéä  

1.2.5 ÚČóÝæÃ­îâúæØöćăÕ­ÉóÂĀÛÛëîÛ×óâÝú­ÿËöćãèËóÎâóèõÿÅäóñì°ëČóìäòÛÂóä
ëä­óÈËõĈÚÈóÚÖ­ÚĀÛÛ  

Ɨ.ƙ. ÚèòÖÂääâßæóëâó 
Ɨ.ƙ.Ɨ Üä÷ÂêóÝú­ÿËöćãèËóÎÕ­óÚèòëÕùéóëÖä° 1 Ø¬óÚÿßøćîìóÚèòÖÂääâØöćÿìâóñëâĂÚ

ÂóäÿßõćââúæÅ¬óĂì¬ÝæõÖáòÔÒ° ăÕ­ĀÂ¬  
Ɨ. îóÉóäã° Õä.ÿëèÖ îõÚØäéõäõ 

1.3.2 é÷ÂêóÃ­îâúæÿÂöćãèÂòÛßæóëâó 
1.3.3 ØÕëîÛÂóäÿÅæøîÛßæóëâóÛÚÝ­óØîĂãÖóæāÖÚÕÝëâÞ­óã 
1.3.4 ÝæõÖÖ­ÚĀÛÛÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ° 1 ÅîæÿæĆÂËòćÚ  

2. ÂóäÂČóìÚÕÜäñËóÂäĀæñÂóäÿæøîÂÂæù¬âÖòèîã¬óÈ 
ÜäñËóÂäØöćĂË­ĂÚÂóäèõÉòãĀÛ¬ÈîîÂÿÜĆÚ 3 äñãñ ăÕ­ĀÂ¬ 
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äñãñØöć 1 ëČóäèÉèòëÕùĂÚØ­îÈ×õćÚ ëîÛ×óâÃ­îâúæÉóÂÝú­ÚČóÂæù¬âèõëóìÂõÉËùâËÚ 
ËóèÛ­óÚØöćÿÂöćãèÃ­îÈ ĀæñÝú­ÿËöćãèËóÎĂÚÿäøćîÈÿë­ÚĂãÉóÂÝæÖóæāÖÚÕ  

äñãñØöć 2 Âóäëä­óÈÃ­îÂČóìÚÕĂÚÂóäîîÂĀÛÛĀæñÜäñÿâõÚÿßøćîÿæøîÂäúÜĀÛÛÂóäÝæõÖ 
āÕãÂóäëòâáóêÔ°Ýú­ÿËöćãèËóÎÕ­óÚÂóäîîÂĀÛÛĀàËòćÚĀæñëõćÈØî  

äñãñØöć 3 ÂóäØČóĀÛÛëîÛ×óâÿßøćîÜäñÿâõÚÅèóâß÷ÈßîĂÉÉóÂÂæù¬âÝú­ÛäõāáÅ 
3.Âóäëä­óÈÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòã 

Ýú­èõÉòãĂË­ÿÅäøćîÈâøîØöćĂË­ĂÚÂóäèõÉòã ÕòÈÚöĈ 
Ɨ. ÂóäÛòÚØ÷ÂÿËõÈë×õÖõ  
Ƙ Âóäëä­óÈĀÛÛëîÛ×óâ 
ĂË­ÂóäëòâáóêÔ°Ýú­ÿËöćãèËóÎĀÛÛÿÜĆÚØóÈÂóä (Formal Interview) ÜäñÿÕĆÚèõ×ö

ËöèõÖÃîÈËùâËÚÂòÛÖóæāÖÚÕ ÂäñÛèÚÂóäÝæõÖ ÂóäÖæóÕ ÂóäØÕëîÛÝõèëòâÝòë ÂóäîîÂĀÛÛ Āæñ
ÂóäÅòÕÿæøîÂĀÛÛ 

ƙ. ÿÅäøćîÈîòÕä­îÚ  
4. ĀÛÛÜäñÿâõÚāÕãÝú­ÿËöćãèËóÎ  
ÿßøćîìóäúÜĀÛÛÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°ØöćÿìâóñëâØöćëùÕ Ɨ ÅîæÿæĆÂËòĈÚ ÉóÂ 5 

ÅîæÿæĆÂËòćÚ ÜäñÂîÛÂóäîÙõÛóãÿØäÚÕ°ĀæñÉùÕÿÕ¬ÚÉóÂÅîæÿæĆÂËòćÚÖ¬óÈą āÕãâöÝú­ÿËöćãèËóÎ Õ­óÚ
ĀàËòćÚĀæñëõćÈØî 2 Ø¬óÚ Āæñ Ýú­ÿËöćãèËóÎÕ­óÚëõćÈØî 1 Ø¬óÚ āÕãĂË­âóÖäóë¬èÚÜäñâóÔÅ¬ó 
(Rating Scale) āÕãâöÿÂÔÒ°äñÕòÛÃîÈæõÿÅîä°Ø (5Likert Scale) 

ƛ. ÿÅäøćîÈßæóëâóÿÅæøîÛÛóÈ ĂÚäñÛÛëùÎÎóÂóé ÃîÈéúÚã°èõÉòãàõëõÂë°ÃîÈßæóëâó
ĀæñæČóîÚùáóÅ âìóèõØãóæòãÿËöãÈĂìâ¬ 

Ɯ. ÿÅäøćîÈâøîèõÿÅäóñì° Contact angle  
Ɲ. ĀÛÛëîÛ×óâÅèóâß÷ÈßîĂÉÃîÈÝú­ÛäõāáÅ 
ëîÛ×óâÅèóâÅõÕÿìĆÚÅèóâß÷ÈßîĂÉÃîÈÝú­ÛäõāáÅÖ¬îäúÜĀÛÛ ÝæõÖáòÔÒ°ĀàËòćÚ

ăæà°ÿéêèòëÕùÿìæøîĂË­ÉóÂÖóæāÖÚÕ āÕãĂË­âóÖäóë¬èÚÜäñâóÔÅ¬ó (Rating Scale) āÕãâöÿÂÔÒ°
äñÕòÛÃîÈæõÿÅîä°Ø (5Likert Scale) 
4. Âóäëä­óÈÃ­îÂČóìÚÕĂÚÂóäîîÂĀÛÛ 

ÂäñÛèÚÂóäîîÂĀÛÛÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°ÉóÂèòëÕùÿìæøîĂË­ØóÈÂóäÿÂêÖäÉóÂ
ÖóæāÖÚÕ āÕãÂóäÿæøîÂÉóÂÂóäîîÂĀÛÛ ÝæõÖáòÔÒ°ÉČóÚèÚ 5 ÅîæÿæĆÂËòćÚ āÕãÅČóÚ÷È×÷È
ìæòÂÿÂÔÒ° 3 Õ­óÚ ăÕ­ĀÂ¬  

1. Õ­óÚÂóäÝæõÖ ÜäñÂîÛÕ­èã ÅèóâÿìâóñëâÃîÈßøĈÚÝõè 
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2.  Õ­óÚÂóäîîÂĀÛÛ ÜäñÂîÛÕ­èã Õ­óÚÅèóâÈóâ, ÿØäÚÕ°ÂóäîîÂĀÛÛ, ÂóäĂË­ÈóÚ
ÉäõÈ  

3. Õ­óÚÂóäÖæóÕ ÜäñÂîÛÕ­èã Âæù¬âÿÜ­óìâóã, ăæà°ëăÖæ°ĀæñÝæõÖáòÔÒ°Øöćÿìâóñëâ
ÂòÛÂæù¬âÿÜ­óìâóã 
5.ÂóäÿÂĆÛäèÛäèâÃ­îâúæ 

ÂóäÿÂĆÛäèÛäèâÃ­îâúæĂÚÂóäèõÉòãÅäòĈÈÚöĈ Ýú­èõÉòãĂË­ÂóäÿÂĆÛäèÛäèâÃ­îâúæ ÕòÈÚöĈ  
1. ØČóÂóäé÷Âêó Å­ÚÅè­ó ĀæñÿÂĆÛäèÛäèâÃ­îâúæÉóÂÿîÂëóä ĀæñÈóÚèõÉòãØöćÿÂöćãèÃ­îÈ  
2. ÿÂĆÛÃ­îâúæÉóÂÂóäëòâáóêÔ°Ýú­ÿËöćãèËóÎ  
3. ÿÂĆÛÃ­îâúæÉóÂÝæÂóäØÕæîÈÅùÔëâÛòÖõèòëÕù Õ­èãÚèòÖÂääâßæóëâó 
4. ÿÂĆÛÃ­îâúæÉóÂĀÛÛëîÛ×óâÅèóâÅõÕÿìĆÚÉóÂÝú­ÿËöćãèËóÎ  
ØČóĀÛÛëîÛ×óâÝú­ÿËöćãèËóÎÕ­óÚÂóäîîÂĀÛÛ ÿßøćîÅòÕÿæøîÂĀÛÛØöćÿìâóñëâ 

ĀæñÜäòÛÜäùÈÖóâÅČóĀÚñÚČóÖ¬îăÜ āÕãâöÿÂÔÒ°äñÕòÛÃîÈæõÿÅîä°Ø (5Likert Scale) ÕòÈÚöĈ  
5 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉâóÂØöćëùÕ  
4 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉâóÂ  
3 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉÜóÚÂæóÈ  
2 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉÚ­îã  
1 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉÚ­îãØöćëùÕ 

ÉóÂÚòĈÚÚČóÅñĀÚÚØöćăÕ­ĂÚĀÖ¬æñÖòèĀÜä âóìóÅ¬óÿÊæöćãÚĀæ­èĀÜäÅèóâìâóã 
Å¬óÿÊæöćãÖóâÿÂÔÒ°ÕòÈÚöĈ  

Å¬óÿÊæöćãÅñĀÚÚ 4.21 - 5.00 îãú¬ĂÚäñÕòÛâóÂØöćëùÕ  
Å¬óÿÊæöćãÅñĀÚÚ 3.41 - 4.20 îãú¬ĂÚäñÕòÛâóÂ  
Å¬óÿÊæöćãÅñĀÚÚ 2.16 - 3.40 îãú¬ĂÚäñÕòÛÜóÚÂæóÈ  
Å¬óÿÊæöćãÅñĀÚÚ 1.81 · 2.15 îãú¬ĂÚäñÕòÛÚ­îã 
Å¬óÿÊæöćãÅñĀÚÚ 1.00 - 1.80 îãú¬ĂÚäñÕòÛÚ­îãØöćëùÕ 

5. ÿÂĆÛÃ­îâúæÉóÂĀÛÛÜäñÿâõÚÅèóâß÷ÈßîĂÉÃîÈÂæù¬âÿÜ­óìâóã 
ØČóĀÛÛëîÛ×óâÿßøćîÜäñÿâõÚÅèóâß÷ÈßîĂÉÃîÈÝú­ÛäõāáÅÝú­ÛäõāáÅ 100 ÅÚ āÕã

ÿÚ­ÚÝú­ÛäõāáÅØöćîãú¬ĂÚÂæù¬âÅÚØöćËøćÚËîÛÝæõÖáòÔÒ°ÉóÂèòëÕùÙääâËóÖõ Ăë¬ĂÉëõćÈĀèÕæ­îâ ØùÂÿßé îãú¬ĂÚ
èòãÖòĈÈĀÖ¬ß÷ćÈÿäöãÚÉÛìäøîÿäõćâÖ­ÚØČóÈóÚăÜÉÚ×÷ÈèòãÂæóÈÅÚ   
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āÕãĀÛ¬ÈÿÜĆÚ ƚ ÖîÚÅøîÃ­îâúæØòćèăÜÝú­ÛäõāáÅ ßåÖõÂääâÝú­ÛäõāáÅ ĀÛÛÜäñÿâõÚ
Åèóâß÷ÈßîĂÉÖ¬îÝæõÖáòÔÒ°ÃîÈÝú­ÛäõāáÅ ĀæñÃ­îÿëÚîĀÚñ ÕòÈÚöĈ 

 Ì÷ćÈë¬èÚØöć ƙ ĀÛÛÜäñÿâõÚÅèóâß÷ÈßîĂÉÖ¬îÝæõÖáòÔÒ°ÚòĈÚ âöÿÂÔÒ°äñÕòÛÃîÈ
æõÿÅîä°Ø (5Likert Scale) ÕòÈÚöĈ  

5 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉâóÂØöćëùÕ  
4 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉâóÂ  
3 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉÜóÚÂæóÈ  
2 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉÚ­îã  
1 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉÚ­îãØöćëùÕ 

ÉóÂÚòĈÚÚČóÅñĀÚÚØöćăÕ­ĂÚĀÖ¬æñÖòèĀÜä âóìóÅ¬óÿÊæöćãĀæ­èĀÜäÅèóâìâóã 
Å¬óÿÊæöćãÖóâÿÂÔÒ°ÕòÈÚöĈ  

Å¬óÿÊæöćãÅñĀÚÚ 4.21 - 5.00 îãú¬ĂÚäñÕòÛâóÂØöćëùÕ  
Å¬óÿÊæöćãÅñĀÚÚ 3.41 - 4.20 îãú¬ĂÚäñÕòÛâóÂ  
Å¬óÿÊæöćãÅñĀÚÚ 2.16 - 3.40 îãú¬ĂÚäñÕòÛÜóÚÂæóÈ  
Å¬óÿÊæöćãÅñĀÚÚ 1.81 · 2.15 îãú¬ĂÚäñÕòÛÚ­îã 
Å¬óÿÊæöćãÅñĀÚÚ 1.00 - 1.80 îãú¬ĂÚäñÕòÛÚ­îãØöćëùÕ 

6.ÂóäèõÿÅäóñì°Ã­îâúæ 
Ýú­èõÉòãăÕ­ÚČóÃ­îâúæÉóÂÃ­îâúæĂÚßøĈÚØöćîČóÿáîëõÈìÚÅäĀæñîČóÿáîëØõÈßäñ ÉòÈìèòÕëÈÃæó

Âóäé÷ÂêóÅ­ÚÅè­óĀæñÿÂĆÛäèÛäèâÉóÂÿîÂëóäĀæñÈóÚèõÉòãØöć ÿÂöćãèÃ­îÈ âóèõÿÅäóñì°Ã­îâúæÖóâ
ÉùÕâù¬ÈìâóãĀæñÜäñÿÕĆÚØöćăÕ­ÂČóìÚÕăè­ĂÚÃîÛÿÃÖÂóäèõÉòãÖóâ ÕòÈÚöĈ  

1. ÿîÂëóä ĀæñÝæØöćăÕ­ÉóÂÂóäØÕæîÈÅùÔëâÛòÖõèòëÕùĀæñĀÛÛëòâáóêÔ°Ýú­ÿËöćãèËóÎ
âóèõÿÅäóñì°  

2. èòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕÃîÈèõëóìÂõÉËùâËÚîóìóäĀæñÂóäĀÜä
äúÜÖóæāÖÚÕ  

3. ÝæõÖáòÔÒ°ëõćÈØîÿë­ÚĂãÖóæāÖÚÕ 
4.ÝæÂóäÜäñÿâõÚÅòÕÿæøîÂĀÛÛāÕãÝú­ÿËöćãèËóÎÕ­óÚÂóäîîÂĀÛÛĀàËòćÚĀæñëõćÈØî 
ƛ. ëäùÜ îáõÜäóãÝæĀæñÃ­îÿëÚîĀÚñ 
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ÿâøćîÝú­èõÉòãÕČóÿÚõÚÂóäÖóâèõÙöÂóäèõÉòã ëäùÜÿÜĆÚÂäñÛèÚÂóäĂÚÂóäßòÓÚóÿéêèòëÕù
ÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕ Õ­èãÚèòÖÂääâßæóëâó āÕãĂË­ĀÚèÅõÕÚõÿèéÿéäêÑÂõÉĀæñ
ÂóäîîÂĀÛÛĀàËòćÚĀæñëõćÈØî 

ÿÚøćîÈÉóÂÝú­èõÉòãÿæĆÈÿìĆÚÅèóâëČóÅòÎÃîÈë×óÚÂóäÔ°āäÅäñÛóÕāÅèõÕ-ƗƟ Øöćë¬ÈÝæ
ìæóãÕ­óÚÖ¬îëòÈÅâëõćÈĀèÕæ­îâ ÿË¬ÚëáóßëõćÈĀèÕæ­îâÙääâËóÖõ ØČóĂì­ëòÈÅâÿìĆÚÅèóâëČóÅòÎÂòÛ
èòëÕùÖ¬óÈąØöćÿÜĆÚâõÖäÖ¬îëõćÈĀèÕæ­îââóÂÃ÷ĈÚ ĀæñÂóäÜ­îÈÂòÚÖòèĂÚë×óÚÂóäÔ°āäÅäñÛóÕÕ­èãÅèóâ
ÉČóÿÜĆÚ ÿìĆÚăÕ­ÉóÂÂóäëČóäèÉÅèóâÖ­îÈÂóäÃîÈÝú­ÛäõāáÅ ÉóÂÚòĈÚÂĆÚČóÃ­îâúæâóèõÿÅäóñì°ëú¬
ÂäñÛèÚÂóäîîÂĀÛÛËõĈÚÈóÚ Ý¬óÚÃòĈÚÖîÚÂóäÜäñÿâõÚÅèóâß÷ÈßîĂÉÃîÈÝú­ÛäõāáÅ  

ÉóÂÂäñÛèÚÂóäÖ¬óÈą Ýú­èõÉòãÉ÷Èëóâóä×ëäùÜÝæÂóäèõÉòã Ã­îÿëÚîĀÚñÉóÂ
ÂäñÛèÚÂóäîîÂĀÛÛ ÂäñÛèÚÂóäØÕæîÈèòëÕù ÂäñÛèÚÂóäØÕæîÈÿÅæøîÛßæóëâó ÂäñÛèÚÂóä
ÝæõÖ ĀæñÂóäÜäñÿâõÚÅèóâß÷ÈßîĂÉ É÷ÈÚČóăÜëú¬ÂóäĀÂ­ăÃ Ö¬îãîÕ ßòÓÚó ÝæÈóÚĂÚîÚóÅÖÿßøćî
ëòÈÅâ ĀæñëõćÈĀèÕæ­îâÖ¬îăÜ 
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ÛØØöć 4 
ÂóäèõÿÅäóñì°Ã­îâúæ 

 
Ɨ. æÈßøĈÚØöćËùâËÚĀæñé÷ÂêóèääÔÂääâØöćÿÂöćãèÃ­îÈ 

Ýú­èõÉòãâîÈìóèòëÕùØöćâóÉóÂÙääâËóÖõĀæñÿÜĆÚèòëÕùÿìæøîØõĈÈ ÿßäóñÿÜĆÚÂóäæÕÜòÎìóÃãñ
ăÜĂÚÖòè É÷ÈæÈßøĈÚØöćËùâËÚ Âæù¬âèõëóìÂõÉËùâËÚÖ¬óÈą ĂÚîČóÿáîëõÈìÚÅäĀæñîČóÿáîëØõÈßäñ ÉòÈìèòÕ
ëÈÃæ Ì÷ćÈÿÜĆÚßøĈÚØöćØ­îÈ×õćÚÃîÈÝú­èõÉòã ßÛè¬óâöÂæù¬âèõëóìÂõÉËùâËÚØöćÝæõÖÝæõÖáòÔÒ°ÉóÂÖóæāÖÚÕ âö
ÿÂêÖäÂäÉČóìÚ¬óãæúÂÖóæāÖÚÕî¬îÚÉČóÚèÚâóÂ ĀæñâöÜäõâóÔÂóäÜæúÂÖóæāÖÚÕâóÂØöćëùÕĂÚ
ÜäñÿØéăØã ÉČóìÚ¬óãÂòÚØòĈÈÜö ĀÖ¬ÉñÉČóìÚ¬óãÂòÚâóÂĂÚË¬èÈåÕúä­îÚ åÕúÞÚ×÷ÈÉñÿÜĆÚË¬èÈßòÂ ĀÖ¬ÂĆ
ÿÜĆÚË¬èÈØöćËóèÛ­óÚÝæõÖÝæõÖÝæõÖáòÔÒ°ØöćÖ¬îãîÕâóÉóÂÚČĈóÖóæëÕăÕ­ ĀÖ¬ãòÈăÈÂĆÖóâÂóäÉČóìÚ¬óãæúÂ
ÖóæāÖÚÕÂĆâöÚ­îãæÈ ÿßäóñÖ­ÚÖóæāÖÚÕÉñîîÂÝæÚ­îãĂÚË¬èÈåÕúÞÚ ĀæñâöÅèóâæČóÛóÂĂÚÂóä
Ã÷ĈÚÖ­ÚÖóæāÖÚÕ îòÚÉñîùÛòÖõÿìÖùÉóÂÂóäÃ÷ĈÚÿÂĆÛÖóæăÕ­ÿÚøćîÈÉóÂÅèóâæøćÚÉóÂÞÚ 

ßÛÿéêÿìæøîØõĈÈÉóÂÉóÂÖóæāÖÚÕØöćâöÅèóâÿìâóñëâÉñăÜßòÓÚóÖ¬îÕòÈÚöĈ ÿë­ÚĂãæúÂ
ÖóæāÖÚÕëùÂ ÝæÖóæāÖÚÕî¬îÚ Ì÷ćÈâöÉČóÚèÚâóÂ ĀæñÚîÂÉóÂÚòĈÚãòÈâöÿÜæøîÂî¬îÚËòĈÚÚîÂìäøî
ÿÉöãñÖóæ ĀæñÿéêÂ­óÚÂóÛÖóæ  

 

áóßÜäñÂîÛ 47 ÿéêÝæÖóæāÖÚÕëùÂ(ÛÚÌ­óã) ÿéêÝæÖóæāÖÚÕî¬îÚ(ÛÚÃèó) ÿÜæøîÂî¬îÚ
ËòĈÚÚîÂÖóæāÖÚÕìäøîÿÉöãñÖóæ(æ¬óÈÌ­óã) ĀæñÿéêÂ­óÚÂóÛÖóæ(æ¬óÈÃèó) 

Øöćâó : Ýú­èõÉòã 
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×÷ÈĀâ­è¬óÝú­èõÉòãÅ­ÚßÛèääÔÂääâØöćÿÂöćãèÃ­îÈÂòÛÂóäßòÓÚóăâ­ÖóæāÖÚÕ ĀÖ¬ÉóÂÂóä
Üä÷ÂêóÅäúăßÒúäã° éõäõäòÂê° Ì÷ćÈÿÜĆÚÜäóËÎ°Ø­îÈ×õćÚØöćâöÅèóâÿËöćãèËóÎÿäøćîÈÖóæāÖÚÕâóÂØöćëùÕ Ø¬óÚ
ăÕ­Âæ¬óèè¬ó ăâ­ÖóæāÖÚÕ×øîÿÜĆÚăâ­ØöćìóãóÂĀæñĂË­ÿèæóĂÚÂóäÿÉäõÎÿÖõÛāÖãóèÚóÚ Āæñ×÷ÈÖòÕăÜ
ÃóãÂĆăÕ­ÂČóăäăâ¬Åù­âÂòÛØöćÿëöãăÜ ĀæñØ¬óÚăÕ­ÛîÂè¬ó×­óÉñìóÿéêăâ­Öóæ ÂĆ×øîè¬óãóÂâóÂ ÿßäóñÂóä
ÖòÕăâ­ÖóæāÖÚÕ ÖòÕÂòÚĀÅ¬Ë¬èÈåÕúä­îÚÿØ¬óÚòĈÚ ĀæñãòÈăâ¬âóÂßîØöćÉñÚČóăÜßòÓÚóÿÜĆÚÝæõÖáòÔÒ°Øöćâö
ÂäñÛèÚÂóäÝæõÖĀÛÛÿËõÈßóÔõËã° ØČóĂì­Ö­îÈÖòÕÖòèÿæøîÂÿéêăâ­ÖóæāÖÚÕîîÂăÜ  

ëäùÜÿéêØöćëóâóä×ÚČóăÜßòÓÚóÖ¬îăÕ­âöØòĈÈìâÕ 4 îã¬óÈÕ­èãÂòÚ ÕòÈáóßÜäñÂîÛØöć 47 Åøî 
ÿéêæúÂÖóæāÖÚÕî¬îÚ ÿéêæúÂÖóæāÖÚÕëùÂ ÿÉöãñÖóæ ĀæñÿéêÂ­óÚÂóÛÖóæ ÿßøćîÚČóăÜßòÓÚóÖ¬î
ÿÜĆÚÝæõÖáòÔÒ°Øöćëóâóä×ĂË­èòëÕùØòĈÈìâÕăÕ­ ÉóÂÂóäÅóÕÂóäÿÛøĈîÈÖ­ÚÅøî äîÈÿØ­ó ĀæñÂäñÿǕ ó  
2. Üä÷ÂêóÝú­ÿËöćãèËóÎ 

Ýú­èõÉòãé÷ÂêóÈóÚèõÉòãÂóäØČóÿéêÿë­ÚĂãÉóÂæúÂÖóæāÖÚÕëùÂÿÜĆÚÿë­ÚĂãÿßøćîÖ¬îãîÕÿÜĆÚÝøÚ
Ý­ó Ì÷ćÈÉóÂÈóÚèõÉòãÕòÈÂæ¬óè ßÛè¬óÉñÿÚ­ÚăÜĂÚØóÈÝæõÖáòÔÒ°ÿÅìñëõćÈØîÿÜĆÚìæòÂ ÉóÂÂóäÜä÷Âêó
ÂòÛÝú­ÿËöćãèËóÎÕ­óÚÿë­ÚĂã ĀÚñÚČóè¬óĂì­ÚČóÿë­ÚĂãæúÂÖóæāÖÚÕÝëâÞ­óãØöćâöä­îãæñÿë­ÚĂãÖóæāÖÚÕ
îãú¬Øöć 50 ÿÜîä°ÿÌĆÚâóßòÓÚóÖ¬îÿßäóñâöÜäõâóÔÿë­ÚĂãÖóæāÖÚÕÖ¬îÞ­óãĂÚ 1 ÿë­ÚÿÜĆÚÜäõâóÔØöć
ßîÕö ăâ¬âóÂÿÂõÚăÜăâ¬Ú­îãÿÂõÚăÜ Āæñăâ¬äñÅóãÿÅøîÈÉÚÿÂõÚăÜ ÿìâóñëâØöćÉñăÜßòÓÚóÿÜĆÚ
ÝæõÖáòÔÒ°ĀàËòćÚĀæñëõćÈØî 

ÉóÂÚòĈÚÉ÷ÈÅ­ÚìóÃ­îâúæÂóäßòÓÚóÝ­óØîÉóÂĂãÖóæāÖÚÕĂì­âöÅùÔëâÛòÖõØöćÿìâóñĂÚÂóäĂË­
ÈóÚĂÚãùÅāÅèõÕ-ƗƟ É÷ÈÜä÷ÂêóÂòÛÝú­ÿËöćãèËóÎÕ­óÚèòëÕùéóëÖä° Ø¬óÚÉ÷ÈÿìĆÚÅèäè¬óÂóäÿÅæøîÛ
ßæóëâóÿÜĆÚÿØÅāÚāæãöØöćÚ¬óëÚĂÉĀæñÿìâóñëâØöćÉñĂË­ĂÚÂóäÿßõćâÅùÔëâÛòÖõÝ­óÿßøćîÜ­îÈÂòÚ
ÅèóâËøĈÚ ÂòÚÚČĈó Ü­îÈÂòÚÿËøĈîāäÅ ĀÖ¬ĂÚÃÔñÿÕöãèÂòÚÂĆãòÈäñÛóãîóÂóéăÕ­Õö 

Ö¬îăÜÝú­èõÉòãÉ÷ÈăÕ­ăÜÜä÷ÂêóÂòÛÝú­ÿËöćãèËóÎÕ­óÚÂóäîîÂĀÛÛÝæõÖáòÔÒ°ĀàËòćÚÿÛøĈîÈÖ­Úè¬ó 
Öòèÿë­ÚĂãëóâóä×ÚČóăÜßòÓÚóĂÚäúÜĀÛÛĂÕăÕ­Û­óÈÚîÂÉóÂÂóäÚČóăÜßòÓÚóÿÜĆÚÝøÚÝ­ó Ýú­ÿËöćãèËóÎ
É÷ÈĀÚñÚČóè¬óëóâóä×ÚČóăÜîòÕÿÜĆÚĀÝ¬ÚăÕ­ Ý¬óÚÿÅäøćîÈîòÕÅèóâä­îÚ āÕãÖ­îÈĂË­ëóäÛ­óÈîã¬óÈÿÜĆÚ
ÖòèÂæóÈ Ýú­èõÉòãÉ÷ÈÿæøîÂĂË­ÚČĈóãóÈßóäóâóÿÜĆÚÖòèÂæóÈÿÚøćîÈÉóÂ ãóÈßóäóâöĀÚèāÚ­âØöćÉñëóâóä×
Ã÷ĈÚäúÜÝëâÂòÛÿéêèòëÕùÿìæøîØõĈÈÖ¬óÈą ăÕ­ ĀæñâöĀÚèāÚ­âØöćÉñÿÜĆÚë¬èÚÜäñÂîÛë¬èÚîøćÚąÃîÈ
ÝæõÖáòÔÒ°ăÕ­  
3. ØÕæîÈÃ÷ĈÚäúÜèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕ 

3.1 ØÕæîÈØîÝ­óĂãæúÂÖóæāÖÚÕÝëâÞ­óã  
ÉóÂÈóÚèääÔÂääâØöćé÷ÂêóÿÂöćãèÂòÛÿéêÿìæøîØõĈÈÉóÂÖóæāÖÚÕ Ýú­ÿËöćãèËóÎĀÚñÚČó

è¬ó Ăì­ÿæøîÂÿë­ÚĂãØöćâöîòÖäóë¬èÚÝëâÃîÈĂãæúÂÖóæāÖÚÕä­îãæñ 5Ɩ ĀæñĂì­ÚČóăÜÝëâÂòÛÿë­ÚĂãÞ­óã
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îöÂÅäòĈÈÿßøćîĂì­âöÅèóâî¬îÚÚù¬â îöÂØòĈÈÿë­ÚĂãÞ­óãÿÜĆÚÿë­ÚĂãØöćØîëČóìäòÛÿÅäøćîÈÚù¬Èì¬âĂË­ÈóÚÿÜĆÚìæòÂ 
ÈóÚèõÉòãÚöĈÉ÷ÈÚČóÿë­ÚĂãÉóÂæúÂÖóæāÖÚÕä­îãæñ ƛƖ ăÜÝëâÿë­ÚĂãÞ­óãĂÚîòÖäóë¬èÚÖ¬óÈą āÕãÂóä
ÿÂæöãèÿë­ÚĂã ÉóÂÚòĈÚØîÕ­èãÂöćÂäñÖùÂÉóÂËùâËÚÕòÈáóßÜäñÂîÛØöć ƚƞ  

 

áóßÜäñÂîÛ 48 ÂóäØîÝ­óÿë­ÚĂãÖóæāÖÚÕÝëâÞ­óãÉóÂÂóäÿÂæöãèÿë­Ú āÕãÂöćÂäñÖùÂ 

Øöćâó : Âæù¬âèõëóìÂõÉØîÝ­óëñßóÚßæó ÉòÈìèòÕëÈÃæó 

ÉóÂÚòĈÚÕúÅèóâÿìâóñëâ ĂÚÂóäÚČóăÜÝæõÖÿÜĆÚÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°Øöćßä­îâ
ÚČóăÜÿÅæøîÛÕ­èãÚèòÖÂääâßæóëâó ÿßøćîëä­óÈÅèóâÿìâóñëâëČóìäòÛÜ­îÈÂòÚÅèóâËøĈÚ ÿËøĈîāäÅĀæñ
ĀÛÅØöÿäöãÖ¬óÈą ĂÚæČóÕòÛ×òÕăÜ āÕãìæòÈÂóäØîÝëâÃîÈÝøÚÝ­ó ăÕ­ØÕëîÛëâÛòÖõÝ­óæòÂêÔñÖ¬óÈą 
ÿÛøĈîÈÖ­Ú ÿÜĆÚÕòÈÚöĈ  

1. ÅèóâìÚóĀÚ¬ÚÃîÈäñìè¬óÈÿë­ÚĂã ăÕ­ØîĂì­Ë¬îÈè¬óÈäñìè¬óÈÿë­ÚĂãÚ­îãØöćëùÕ
ÿßøćîÿìâóñëâĂÚÂóäÿÅæøîÛßæóëâó Ì÷ćÈë¬ÈÝæĂì­ÂóäØîÖ­îÈØîĀÛÛæóãÃòÕßøĈÚÑóÚ 1:1 ÿØ¬óÚòĈÚ  

2. ØÕëîÛÝõèëòâÝòëÃîÈÝ­óØîÝëâ ÅøîÅèääñÅóãÿÅøîÈÚ­îãØöćëùÕ ĀÖ¬îóÉâöÅèóâ
äñÅóãÿÅøîÈĂÚÿÂÔÒ°äòÛăÕ­ĀÖ¬ăâ¬ÅèäâóÂÿÂõÚăÜ Ã÷ĈÚîãú¬ÂòÛÂóäÚČóăÜĂË­ÈóÚìóÂÿÜĆÚÝæõÖáòÔÒ°Øöć
ăâ¬ăÕ­ëòâÝòëÝõèìÚòÈāÕãÖäÈ  

3. ÅèóâĀÃĆÈĀäÈ āÕãÂóäØÕëîÛÂóäÕ÷ÈÕ­èãâøî ăâ¬ÃóÕìäøîìæùÕÉóÂÂòÚ 
4. Åèóâã÷Õìãù¬Ú ÉóÂÂóäØÕëîÛÂÕÕ­èãâøîĀæ­èÂæòÛâóØöćÖČóĀìÚ¬ÈÿÕõâ 
ƛ. ÂóäÅæóãÖòèìæòÈÂóäÃãČóÝ­óĀæ­èÂæòÛâóØöćÖČóĀìÚ¬ÈÿÕõâ 
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ÖóäóÈ 6 Ý­óØîÿë­ÚĂãæúÂÖóæÖ¬îĂãÞ­óãĂÚîòÖäóë¬èÚÖ¬óÈą 

îòÖäóë¬èÚ 
ĂãæúÂÖóæ : ĂãÞ­óã 

æòÂêÔñÃîÈÝøÚÝ­óìæòÈÂóäØîÝëâ 
ÿë­ÚĂãæúÂÖóæÖ¬îÿë­ÚĂãÞ­óã 

0 : 100  

 
 

10 : 90  

 
 

20 : 80  

 
 

30 : 70  
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ÖóäóÈ 6  (Ö¬î) 

îòÖäóë¬èÚ 
ĂãæúÂÖóæ : ĂãÞ­óã 

æòÂêÔñÃîÈÝøÚÝ­óìæòÈÂóäØîÝëâ 
ÿë­ÚĂãæúÂÖóæÖ¬îÿë­ÚĂãÞ­óã 

40 : 60  

 
 

50 : 50 
 

 

 
 

60 : 40  

 
 

70 : 30  
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ÖóäóÈ 6 (Ö¬î) 

îòÖäóë¬èÚ 
ĂãæúÂÖóæ : ĂãÞ­óã 

        æòÂêÔñÃîÈÝøÚÝ­óìæòÈÂóäØîÝëâ 
ÿë­ÚĂãÞ­óãÖ¬îÿë­ÚĂãæúÂÖóæ 

80: 20  

 
 

90: 10  

  
 

100 : 0  

 
 

Øöćâó : Ýú­èõÉòã 

ÉóÂÂóäØÕæîÈĂÚÖóäóÈĂì­Ã­îëäùÜÿÛøĈîÈÖ­ÚÕòÈÚöĈ 
1.æòÂêÔñÃîÈÝøÚÝ­óìæòÈÂóäØîÝëâ ßÛè¬óÿë­ÚĂãÞ­óãØîÝëâÿÃ­óÂòÚăÕ­ÕöÂòÛÿë­Ú

ĂãæúÂÖóæ ã÷ÕÿÂöćãèÂòÚăÕ­Õö ăâ¬ìæùÕæøćÚ ÿÜĆÚÝøÚÝ­óØöćâöÅèóâÿäöãÛÖ÷È ÅèóâìÚóĀÚ¬ÚâóÂÃ÷ĈÚÖóâ
ëòÕë¬èÚÃîÈÿë­ÚĂãæúÂÖóæØöćâóÂÃ÷ĈÚ 

2.ÂóäØÕëîÛÝõèëòâÝòëÃîÈÝøÚÝ­ó ÿÜäöãÛÿØöãÛÅèóâĀÖÂÖ¬óÈÃîÈÝõèëòâÝòëĂÚĀÖ¬
æñÂóäÝëâ ßÛè¬óÂóäÝëâĂÚÿë­ÚĂãÞ­óãä­îãæñ ƗƖƖ Ăì­ÝõèëòâÝòëØöćÕöØöćëùÕ ĀæñßÛè¬óëòÕë¬èÚÝëâ
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ÿë­ÚĂãæúÂÖóæāÖÚÕä­îãæñ 50 Ã÷ĈÚăÜ âöÅèóâäñÅóãÿÅøîÈâóÂÃ÷ĈÚ ÕòÈÚòĈÚÿâøćîßõÉóäÔóÂóäØÕëîÛ
ÝõèëòâÝòëÃîÈæòÂêÔñÝøÚÝ­óØöćäòÛăÕ­ĀæñëòÕë¬èÚØöćâóÂØöćëùÕÃîÈĂãæúÂÖóæĂÚÂóäØîÝëâÂòÛÿë­ÚĂã
Þ­óã ØöćâöÅèóâìÚóĀÚ¬Ú ĀæñÅèóâìÚóÃîÈÞøÚÝ­óØöćÿìâóñëâĂÚÂóäÝæõÖÿÜĆÚÝæõÖáòÔÒ°ĀàËòćÚăæà°
ëăÖæ° ë¬èÚÝëâÃîÈÿë­ÚĂãæúÂÖóæāÖÚÕä­îãæñ ƛƖ âöÅèóâÿìâóñëââóÂØöćëùÕ ØòĈÈĂÚĀÈ¬ÝõèëòâÝòëØöć
äòÛăÕ­ăâ¬äñÅóãÿÅøîÈÝõèâóÂÿÂõÚăÜ ÿâøćîÚČóăÜÜäñãùÂÖ°ĂË­ÝæõÖÿÜĆÚÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ° 

3.ÉóÂÂóäØÕæîÈÕ­èãâøî ÿË¬Ú ÅèóâĀÃĆÈĀäÈ Åèóâã÷Õìãù¬Ú ĀæñÂóäÅæóãÖòè ĂÚ
ÿÛøĈîÈÖ­Ú ßÛè¬ó ÝøÚÝ­óØöćâöë¬èÚÝëâÃîÈÿë­ÚĂãæúÂÖóæāÖÚÕâóÂÃ÷ĈÚ âöÅèóâĀÃĆÈĀäÈâóÂÃ÷ĈÚÿÜĆÚ
æČóÕòÛĀÖ¬Åèóâã÷Õìãù¬Ú ĀæñÂóäÅæóãÖòèæÕæÈ ëòÕë¬èÚÝëâÃîÈÿë­ÚĂãæúÂÖóæāÖÚÕØöćÿÃ­óÿÂÔÒ°
ÂóäÚČóăÜßòÓÚóÖ¬îăÜÅøîä­îãæñ 40 Āæñ ƛƖ Ì÷ćÈä­îãæñ 50 ÉñâöÅèóâìÚóÂè¬óä­îãæñ 40 

3.2 ÂóäØÕæîÈÝëâÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕÂòÛÚČĈó
ãóÈßóäó 

ÿÚøćîÈÉóÂÂóäÚČóÿë­ÚĂãÖóæāÖÚÕØöć×úÂÅòÕÿæøîÂâóĂË­ÿÊßóñÂóäØîÝ­óÚòĈÚãòÈâöÂóäĂË­
ÿéêÿìæøîØõĈÈØóÈÂóäÿÂêÖäĂÚÜäõâóÔÚ­îã ĀæñãòÈâöÿéêèòëÕùÿìæøîØõĈÈÉóÂÖóæØöćăâ¬ÿìâóñëâÂòÛ
ÂóäÝæõÖÿë­ÚĂãÝëâÿÜĆÚÝøÚÝ­óÅøî ÿë­ÚĂãæúÂÖóæāÖÚÕî¬îÚ ÿÜæøîÂî¬îÚËòĈÚÚîÂìäøîÿÉöãñÖóæāÖÚÕ 
ĀæñÿéêÂ­óÚÂóÛÖóæ  

ØČóĂì­Ýú­èõÉòãÅõÕè¬ó ìóÂæîÈÚČóÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕÝëâÂòÛ
ÚČĈóãóÈßóäó Ì÷ćÈãóÈßóäóÿÜĆÚßøËÿéäêÑÂõÉÃîÈØóÈáóÅĂÖ­ ×øîÿÜĆÚÂóäË¬èãÿìæøîÿÂêÖäÂäËóèëèÚ
ãóÈßóäóăÜĂÚÖòè ĀæñãóÈßóäóÂĆÿÜĆÚë¬èÚëČóÅòÎÃîÈë¬èÚÜäñÂîÛÝæõÖáòÔÒ°Ö¬óÈąîãú¬Āæ­è É÷È
ëóâóä×ÅóÕÂóäăÕ­è¬ó ÿìâóñëâØöćÉñëä­óÈÿÜĆÚë¬èÚÜäñÂîÛĂÚÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°ë¬èÚ
Ö¬óÈąăÕ­ ĀæñÜÂÖõãóÈßóäóÂĆëóâóä×ÝëâÂòÛèòëÕùÙääâËóÖõăÕ­ ØČóĂì­Ýú­èõÉòãÅóÕÂóäè¬óãóÈßóäó
ëóâóä×ÿÜĆÚÖòèÂæóÈĂÚÂóäÝëâÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕăÕ­ØòĈÈìâÕ Ì÷ćÈ
ëîÕÅæ­îÈÂòÛĀÚèÅõÕÂóäèõÉòãØöćÖ­îÈÂóäĂË­ÈóÚÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕîã¬óÈ
ëúÈëùÕ  

ÉóÂÚòĈÚÚČóÿéêÿìæøîØõĈÈØòĈÈìâÕâóØČóÅèóâëñîóÕĀæñØČóĂì­ÿéêÚòĈÚâöÃÚóÕÿæĆÂØöćëùÕ 
ÿëäĆÉĀæ­èÚČóăÜæ­óÈØČóÅèóâëñîóÕ Ö¬îâóÚČóâóĀË¬āÌÕóăà 1 ÅøÚ Ì÷ćÈÿÜĆÚèõÙöÂóäÉóÂÂóäé÷Âêó
ÈóÚèõÉòãØöćÿÂöćãèÃ­îÈÿßøćîæÕÃÚóÕÃîÈÿë­ÚĂãÖóæāÖÚÕ Ăì­ÿìâóñëâĂÚÂóäÚČóăÜÝæõÖÝæõÖáòÔÒ° 
ÿëäĆÉĀæ­èÚČóâóÖ­âØČóÅèóâëñîóÕ ëùÕØ­óãÚČóăÜÖóÂĀì­ÈÿëäĆÉĀæ­èÉñăÕ­ÝææòßÙ°îîÂâó ÕòÈ
áóßÜäñÂîÛØöć ƚƟ 
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áóßÜäñÂîÛ 49 ÿéêÿìæøîØõĈÈØóÈÂóäÿÂêÖäÂ¬îÚØČóÅèóâëñîóÕ(Ì­óã) ĀæñìæòÈØČóÅèóâëñîóÕ
(Ãèó)  (1)ÿéêÉóÂÝæÖóæāÖÚÕëùÂ (2)ÿéêÉóÂÝæÖóæāÖÚÕî¬îÚ (3)ÿéêÉóÂÿÜæøîÂî¬îÚËòĈÚÚîÂ 

(4)ÿéêÂ­óÚÂóÛÖóæāÖÚÕ 

Øöćâó : Ýú­èõÉòã 

ìóÂëóâóä×ìóëòÕë¬èÚÝëâÃîÈÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕØòĈÈ ƚ 
îã¬óÈĂÚîòÖäóë¬èÚÝëâÖ¬óÈą ÝëâÂòÛÚČĈóãóÈßóäó Ì÷ćÈâöÂóäÅóÕÂóäÂóäØÕæîÈÅäòĈÈÚöĈè¬óëóâóä×
ÚČóăÜØČóÿÜĆÚë¬èÚ Middle sole ÃîÈßøĈÚäîÈÿØ­ó āÕãîóéòãĂì­ÚČĈóãóÈßóäóØČóìÚ­óØöćÿÜĆÚÖòèÂæóÈ
ÝëóÚÿéêÿìæøîØõĈÈØòĈÈìâÕ  

ØČóÂóäØÕæîÈÝëâä­îãæñ ÃîÈÚČĈóìÚòÂÃîÈ ÿë­ÚĂãæúÂÖóæāÖÚÕëùÂ ÿë­ÚĂãæúÂ
ÖóæāÖÚÕî¬îÚ ÿÜæøîÂî¬îÚËòĈÚÚîÂÖóæāÖÚÕ Āæñ ÿéêÂ­óÚÂóÛÖóæĂÚä­îãæñĀÖÂÖ¬óÈÂòÚĀæñĂË­
ÚČĈóãóÈßóäóÝëâĂÚÜäõâóÚÿØ¬óÂòÚìâÕĂÚÜäõâóÔßîÕö ÿßøćîÕúæòÂêÔñĀÝ¬Ú ÿË¬Ú ÝõèëòâÝòë æèÕæóã 
Âóäã÷ÕÿÂóñ ĀæñÅèóâÿÜĆÚăÜăÕ­ĂÚÂóäÚČóĀÝ¬ÚãóÈÝëâÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂ
ÖóæāÖÚÕ âóĂË­ĂÚÂóäÿÜĆÚÃ÷ĈÚäúÜÿÜĆÚèòëÕùëČóìäòÛë¬èÚÜäñÂîÛäîÈÿØ­óìäøîë¬èÚÜäñÂîÛîøćÚą āÕã
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ĂË­ÿéêÿë­ÚĂãæúÂÖóæāÖÚÕÝëâÚČĈóãóÈĀæ­èØÕëîÛÿÜäöãÛÿØöãÛÂóäÃ÷ĈÚäúÜ 2 äúÜĀÛÛ Åøî ÂóäÚČóăÜ
ÖóÂĀÕÕ ĀæñÂóäĂË­ÿÅäøćîÈîòÕÅèóâä­îÚ  

3.2.1 Ã÷ĈÚäúÜÕ­èãÂóäÚČóăÜÖóÂĀÕÕ  
 ÿâøćîÝëâëòÕë¬èÚÖ¬óÈą ÃîÈÿéêèòëÕùÿìæøîĂË­ØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕÝëâ

ÂòÛÚČĈóãóÈÚČóĀæ­èăÜÖóÂĀÕÕâöÃ­îÕöÅøî ÿÜĆÚÂóäÃ÷ĈÚäúÜîã¬óÈÈ¬óãăâ¬Ö­îÈĂË­ÿÅäøćîÈâøî ÝæÂóäØÕæîÈ
ÕòÈÖóäóÈØöć 7 

ÖóäóÈ 7 ÿéêèòëÕùÿìæøîØõĈÈÉóÂÖóæāÖÚÕÝëâãóÈßóäóĀÛÛÖóÂĀì­È 

îòÖäóë¬èÚ ÿéêèòëÕùÿìæøîØõĈÈÉóÂÖóæāÖÚÕÝëâÂòÛÚČĈóãóÈßóäó 
ìÚ­ó ìæòÈ 

ÿë­ÚĂãæúÂ
ÖóæāÖÚÕëùÂ 
100  

 

 
 

 

 

ÿë­ÚĂãæúÂ
ÖóæāÖÚÕî¬îÚ 
100 

 

 
 

 

 
 

ÿÜæøîÂËòĈÚÚîÂ 
100 
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ÖóäóÈ 7 (Ö¬î ) 

îòÖäóë¬èÚ ÿéêèòëÕùÿìæøîØõĈÈÉóÂÖóæāÖÚÕÝëâÂòÛÚČĈóãóÈßóäó 

ìÚ­ó ìæòÈ 
Â­óÚÂóÛ
ÖóæāÖÚÕ 
100  

 

 
 

 

 

ÿë­ÚĂãæúÂ
ÖóæāÖÚÕëùÂ 
Ö¬î ÿë­ÚĂã
ÖóæāÖÚÕî¬îÚ 
50 : 50 

 

 
 

 

 

ÿë­ÚĂãæúÂ
ÖóæāÖÚÕëùÂ 
Ö¬î ÿÜæøîÂ
ËòĈÚÚîÂ 
50 : 50 

 

 
 

 

 

ÿë­ÚĂãæúÂ
ÖóæāÖÚÕëùÂ 
Ö¬î Â­óÚÂóÛ
Öóæ 
50 : 50 
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 ÖóäóÈ 7 (Ö¬î)  

îòÖäóë¬èÚ ÿéêèòëÕùÿìæøîĂË­ÉóÂÖóæāÖÚÕÝëâÂòÛÚČĈóãóÈßóäó 
ìÚ­ó ìæòÈ 

ÿë­ÚĂãæúÂ
ÖóæāÖÚÕî¬îÚ 
Ö¬î ÿéêÂ­óÚÂóÛ
Öóæ 
50:50 

 

 
 

 

 

ÿÜæøîÂËòĈÚÚîÂ 
Ö¬î ÿéêÂ­óÚÂóÛ
Öóæ 
50:50 

 

 
 

 

 

ÿÜæøîÂËòĈÚÚîÂ Ö¬î 
ÿéêÂ­óÚÂóÛÖóæ 
50 : 50 

 

 
 

 

 
 

ÿë­ÚĂãæúÂ
ÖóæāÖÚÕëùÂ Ö¬î 
ÿë­ÚĂãÖóæāÖÚÕ
î¬îÚ 
Ö¬î ÿÉöãñÖóæ  
33.3 : 33.3 : 33.3 

 

 
 
 

 

 
 



  77 

ÖóäóÈ 7 (Ö¬î) 

îòÖäóë¬èÚ ÿéêèòëÕùÿìæøîØõĈÈÉóÂÖóæāÖÚÕÝëâÂòÛÚČĈóãóÈßóäó 
ìÚ­ó ìæòÈ 

ÿë­ÚĂãæúÂ
ÖóæāÖÚÕëùÂ Ö¬î 
ÿÜæøîÂËòĈÚÚîÂ 
Ö¬î ÿéêÂ­óÚÂóÛ
Öóæ 
33.3: 33.3 :33.3 

 

 
 

 

 

ÖóæāÖÚÕî¬îÚ 
Ö¬î ÿÜæøîÂ
ËòĈÚÚîÂ Ö¬î ÿéê
Â­óÚÂóÛÖóæ 
33.3: 33.3 :33.3 

 

 
 

 

 
 

ÖóæāÖÚÕëùÂ Ö¬î
ÖóæāÖÚÕî¬îÚ 
Ö¬î ÿÜæøîÂ
ËòĈÚÚîÂ Ö¬î ÿéê
Â­óÚÂóÛÖóæ 
25 : 25 :25 : 25 

 

 
 

 

 
 

Øöćâó : Ýú­èõÉòã 

ÉóÂÂóäØÕæîÈÖóäóÈØöć 7 ëòÕë¬èÚÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕ
ÝëâØòĈÈ ƚ ËÚõÕÝëâÂòÛÚČĈóãóÈ ØöćÿØ¬óÂòÚ ÝæÿÛøĈîÈÖ­ÚßÛè¬ó ëóâóä×ã÷ÕÿÂóñÂòÚăÕ­Õö ÂóäëùÂÖòèÖ­îÈ
ĂË­ÿèæóØöćăâ¬ëóâóä×ÂČóìÚÕäñãñăÕ­ 
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Ýú­ÿËöćãèËóÎÕ­óÚäîÈÿØ­óăÕ­ĀÚñÚČóè¬ó îòÖäóë¬èÚÖ¬óÈąëóâóä×ÚČóăÜØČóßøĈÚäîÈÿØ­ó
ë¬èÚ Middle sole ăÕ­ÉäõÈ ĀæñĀÚñè¬óîòÖäóë¬èÚØöćâöÿÜæøîÂî¬îÚËòĈÚÚîÂĀæñÿéêÂ­óÚÂóÛÖóæÝëâ
ÂòÚ îóÉÉñÚČóăÜĂË­ÿÜĆÚë¬èÚÃîÈ Outsole ÿßøćîÂòÚæøćÚăÕ­îöÂĂÚîÚóÅÖ ĀÖ¬Ö­îÈßòÓÚóÂóäã÷ÕÿÂóñ
ÃîÈÖòèãóÈßóäóØöćÚČóâóĂË­  

3.2.2 Ã÷ĈÚäúÜÕ­èãÂóäÚČóÿÃ­óÿÅäøćîÈîòÕÅèóâä­îÚ 
ÿÅäøćîÈîòÕÅèóâä­îÚ ÿÜĆÚÿÅäøćîÈØöćĂË­ĀäÈÕòÚ, Åèóâä­îÚĀæñÿèæóÿÜĆÚÖòèÂČóÂòÛ Ì÷ćÈ

ÝæØöćăÕ­ÉóÂÿÅäøćîÈÚöĈÉñîîÂâóĂÚæòÂêÔñĀÝ¬ÚÛóÈą Āæñë¬èÚÝëâØöćÖ­îÈâöÖòèÂæóÈÿßøćîÝëóÚÿË¬Ú 
ÂóèÚČĈó ÂóèæóĀØĆÂÌ° ÿÜĆÚÖ­Ú 

 

áóßÜäñÂîÛ 50 ÿÅäøćîÈîòÕÅèóâä­îÚ 

Øöćâó : ÅÔñèõéèÂääâéóëÖä° âìóèõØãóæòãÿØÅāÚāæãöäóËâÈÅæéäöèõËòã ëÈÃæó 

 

áóßÜäñÂîÛ ƛƗÂóäØÕæîÈĂË­ãóÈßóäóÿÜĆÚÖòèÂæóÈĂÚÂóäÃ÷ĈÚäúÜĀÝ¬ÚÿéêÿìæøîØõĈÈÉóÂÖóæāÖÚÕ 

Øöćâó : ÅÔñèõéèÂääâéóëÖä° âìóèõØãóæòãÿØÅāÚāæãöäóËâÈÅæéäöèõËòã ëÈÃæó 
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áóßÜäñÂîÛ ƛƘ ÂóäØÕæîÈÃ÷ĈÚäúÜÿéêèòëÕùÿìæøîĂË­ØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕÝëâÕ­èãÂóä
ÚČóÿÃ­óÿÅäøćîÈîòÕÅèóâä­îÚ 

Øöćâó : Ýú­èõÉòã 

ÿÚøćîÈÉóÂÿë­ÚĂãÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕÛóÈËÚõÕâöÅèóâ
ìÚóâóÂÿÂõÚ ÉñØČóĂì­ßøĈÚÝõèăâ¬ëâČćóÿëâîÂòÚ É÷ÈÿÃ­óÿÅäøćîÈîòÕÅèóâä­îÚăâ¬ăÕ­ ØČóĂì­ÿìæøîÿßöãÈ Ƙ 
ËÚõÕ Åøîÿë­ÚĂãæúÂÖóæāÖÚÕëùÂĀæñÿë­ÚĂãæúÂÖóæāÖÚÕî¬îÚ ÉóÂáóßÜäñÂîÛØöć ƛƘ èõÙöÂóäØÕæîÈ 
ÿäõćâÉóÂÚČóÿë­ÚĂãèòëÕùØòĈÈëîÈÝëâĂÚÛæĆîÅëöćÿìæöćãâĀæ­èÿØÚČĈóãóÈæÈĂì­ßîÕö ÜóÕìÚ­óÚČĈóãóÈßóäó
Ăì­ÿäöãÛ ÚČóĀÝ¬ÚÿØÜæîÚèóÈÜõÕĂì­ëÚõØÃ­óÈÛÚĀæ­èÜõÕÞóÿÅäøćîÈîòÕÅèóâä­îÚ ÿÅäøćîÈÉñÖòĈÈÅ¬óÅèóâ
ÕòÚĀæñÅèóâä­îÚÖóâÅèóâÿìâóñëâ ÿâøćîîîÂÉóÂÿÅäøćîÈ ÉñăÕ­ÿÜĆÚĀÝ¬ÚãóÈÝëâÿéêÿìæøîØõĈÈ
ÛóÈą ëöÚČĈóÖóæî¬îÚÿìæøîÈą ÿìĆÚÖòèÿë­ÚĂãËòÕÿÉÚ  

Ăì­Ã­îëäùÜÿÛøĈîÈÖ­Úè¬ó ÚČĈóãóÈÝëâÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕ
ĀÛÛîòÕä­îÚ îîÂâóâöæòÂêÔñÛóÈãøÕìãù¬ÚăÕ­Õö âöÅèóâÿÜĆÚăÜăÕ­ØöćÉñëóâóä×ÚČóăÜÖÂĀÖ¬ÈĂÚë¬èÚ
ÃîÈ Upper ÃîÈÖòèäîÈÿØ­óăÕ­ ĀæñÛùÛäõÿèÔØ­óãÂäñÿǕ óÿßøćîÜ­îÈÂòÚÂäñÿǕ óăÕ­ ĀæñãòÈÚ¬óëÚĂÉØöć
âîÈÿìĆÚæòÂêÔñÿë­ÚĂãÝëâæèÕæóãÅèóâÿÜĆÚÿë­ÚĂãÙääâËóÖõăÕ­îã¬óÈËòÕÿÉÚ 
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ƚ. ÂóäîîÂĀÛÛÝæõÖáòÔÒ° 
ìæòÈÉóÂăÕ­ØÕæîÈÃ÷ĈÚäúÜÿéêèòëÕùÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕ ĂÚäúÜĀÛÛÖ¬óÈą

ăÕ­èòëÕù ƙ îã¬óÈÅøî Ý­óØîĂãÖóæāÖÚÕÝëâÞ­óã ĀÝ¬ÚãóÈîòÕä­îÚÝëâĂãÖóæ ĀæñĀÝ¬ÚãóÈÖóÂĀì­È
ÝëâÿéêèòëÕùÿìæøîâõĈÈÖóæāÖÚÕ Ýú­èõÉòãÉ÷ÈßõÉóäÔóÿÛøĈîÈÖ­Úè¬óÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°Øöćëóâóä×
ÚČóèòëÕùâóĂË­ăÕ­ØòĈÈìâÕÅøî äîÈÿØ­óĀæñÂäñÿǕ ó ÿßøćîØČóĂì­ÿìâóñëâÂòÛÂóäĂË­ÈóÚĂÚãùÅāÅèõÕ-ƗƟ 
ĀæñëîÕÅæ­îÈÂòÛèòÖ×ùÜäñëÈÅ° Ýú­èõÉòãÉ÷Èé÷ÂêóĀÚèāÚ­âÂóäîîÂĀÛÛÝæõÖáòÔÒ°ĂÚãùÅèõ×öËöèõÖĂìâ¬
ÃîÈ WGSN ÿßøćîÉòÕØČóĀÛÛëîÛ×óâÿßøćîÂóäÅòÕÿæøîÂäúÜĀÛÛÝæõÖáòÔÒ°ØöćÿìâóñëâØöćëùÕ 

4.1 é÷ÂêóäúÜĀÚèāÚ­âÂóäîîÂĀÛÛĀàËòćÚăæà°ëăÖæ°ĂÚãùÅāÅèõÕ-19  
Ýú­èõÉòãăÕ­ĂË­ÿØäÚÕ°ØöćÿÂöćãèÃ­îÈÂòÛë×óÚÂóäÔ°āÅèõÕ-ƗƟ āÕãÚČóâóÉóÂ WGSN Ì÷ćÈÿÜĆÚÂóä

ëČóäèÉÝú­ÛäõāáÅØòćèāæÂÉóÂë×óÚÂóäÔ°āÅèõÕ-ƗƟ ÕòÈáóßÜäñÂîÛØöć ƛƙ 

 

áóßÜäñÂîÛ 53 ĀÚèāÚ­âÂóäîîÂĀÛÛÝæõÖáòÔÒ°ĂÚãùÅāÅèõÕ-19 

Øöćâó : WGSN 
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ÿØäÚÕ° Considered Commute ăÕ­îÙõÛóãăè­è¬ó Ýú­ÛäõāáÅèõÖÂÂòÈèæÖ¬îÂóäÃÚë¬È
ëóÙóäÔñÉóÂÂóäÿÂõÕāäÅäñÛóÕ ØČóĂì­âöÂóäÿÜæöćãÚĀÜæÈäúÜĀÛÛÂóäÿÕõÚØóÈĂÚÜòÉÉùÛòÚ É÷ÈÅóÕ
è¬óÉñë¬ÈÝæÂäñØÛĂÚäñãñãóèÖ¬îÂóäÿÕõÚØóÈ ĂÚÃÔñÿÕöãèÂòÚÂóääñÛóÕÚöĈăÕ­ØČóĂì­âöÅèóâ
Ö­îÈÂóä Õ­óÚÂóäîîÂĀÛÛØöćÿÚ­ÚÜäñëõØÙõáóßÂóäÜ­îÈÂòÚ ØČóĂì­ÿÂõÕÅèóâÖ­îÈÂóäîùÜÂäÔ°ÿëäõâ
ĀæñäîÈÿØ­óØöćĂË­ÈóÚăÕ­ÉäõÈ ĂË­ăÕ­ìæóãë×óÔÂóäÔ° ĀæñĂì­Ýú­Ăë¬âöÅèóââòćÚĂÉ  

ëõćÈëČóÅòÎĂÚÂóäîîÂĀÛÛÅøî âöäóãæñÿîöãÕØöćÚ¬óëÚĂÉ ÿË¬Ú ÚČóÕ­óãÿãĆÛĀÛÛØöćĀÜæÂĂìâ¬
âóĂË­ÛÚÂäñÿǕ óÿÜ­ëñßóãìæòÈìäøîäîÈÿØ­óØöćÕúÿÜĆÚØóÈÂóä ÿÜĆÚÖ­Ú ÚîÂÉóÂÕúĀÜæÂĂìâ¬Āæ­èãòÈ
ÅèäîîÂĀÛÛĂì­âöÜäñāãËÚ°Ö¬îÂóäĂË­ÈóÚÉäõÈ ìäøîÂóäîîÂĀÛÛĀÛÛ Protectivedesign ÿË¬Ú 
îîÂĀÛÛĂì­ÜäòÛÃÚóÕăÕ­ âöÅèóâÂäñËòÛĂÚÂóäĂË­ÈóÚìäøîāÅäÈëä­óÈØöćÜäòÛÿÜæöćãÚăÕ­ ßä­îâ
ÅùÔëâÛòÖõÃîÈèòëÕùØöćëóâóä×ÜÂÜ­îÈ Ü­îÈÂòÚÉóÂëáóßîóÂóéăÕ­ ÿË¬Ú ăÚæîÚ ĀæñãóÈ ÿÜĆÚÖ­Ú 
āÕãÿæøîÂĂË­èòëÕùÉóÂĀìæ¬ÈØöćãòćÈãøÚØöćëùÕ ÂóäîîÂĀÛÛäúÜĀÛÛ Modulardesign ØöćĂË­ÈóÚÉäõÈĀæñ
îÈÅ°ÜäñÂîÛØöć×îÕîîÂăÕ­ĀæñÿÜæöćãÚăÕ­ âößøĈÚØöćÉòÕÿÂĆÛĀæñØČóìÚ­óØöćÿÜĆÚîùÜÂäÔ°ÿëäõâăÕ­îã¬óÈÕö 
ĀæñëùÕØ­óãÅøîÂóäĂË­āØÚëöÂæóÈÿÜĆÚìæòÂ ìäøîĂë¬āØÚëöØöćëÕĂëÿßõćâÿÃ­óâóÿßøćîĂì­Õúăâ¬Ú¬óÿÛøćîÿÂõÚăÜ
(WGSN, 2020) 

ÉóÂÂóäèõÿÅäóñì°ÿØäÚÕ°ĀÚèāÚ­âÝú­ÛäõāáÅÃ­óÈÖ­ÚĀæ­è Ýú­èõÉòãăÕ­Üä÷Âêóä¬èâÂòÛÝú­ÿËöćãèËóÎ
Õ­óÚîîÂĀÛÛĀàËòćÚĀæñëõćÈØî Ýú­ÿËöćãèËóÎăÕ­ĀÚñÚČóè¬óÿÚøćîÈÉóÂèòëÕùÃîÈÿäóÿÜĆÚëõćÈØöćØČóÉóÂ
ÙääâËóÖõ ăâ¬ØČóæóãëõćÈĀèÕæ­îâîãú¬Āæ­è ÂĆĂì­ĂË­āØÚëöÖóâÙääâËóÖõÉóÂèòëÕùăÜÿæã ĀæñÅèäÿæøîÂ
ØČóĂÚëõćÈØöćëóâóä×ĂË­èòëÕùØòĈÈìâÕÃîÈÝú­èõÉòãăÕ­ØòĈÈìâÕ Āæñăâ¬ÿÜĆÚÝæõÖáòÔÒ°ØöćÝæõÖãóÂìäøîÖ­îÈß÷ćÈ
äñÛÛāäÈÈóÚÉÚÿÂõÚăÜ ÿßäóñÊñÚòĈÚäúÜĀÛÛØöćÿìâóñëâÉóÂÿØäÚÕ°ÚöĈÅøî äîÈÿØ­óÿÌæÌö ÂäñÿǕ óĀâ
ËÿÌÚÿÉîä° ĀæñÂäñÿǕ óÿÛæØ°ĀÛĆÅ 

ÿâøćîăÕ­äúÜĀÛÛìæòÂâó 3 ĀÛÛĀæ­èÝú­ÿËöćãèËóÎĂì­ÅèóâÿìĆÚè¬óÅèäÃãóãäúÜĀÛÛÝæõÖáòÔÒ°
îîÂăÜ Ăì­ÿìâóñÂòÛāîÂóëîøćÚÿßäóñÝú­ÿËöćãèËóÎĀÚñÚČóè¬óîã¬óÈăäÂĆÖóâÝú­ÛäõāáÅăâ¬Ăë¬äîÈÿØ­óÅú¬
ÿÕöãèìäøîÂäñÿǕ óĂÛÿÕöãèØùÂèòÚîãú¬Āæ­è ÅèäÿßõćâäîÈÿØ­óØöćÕúÿÜĆÚØóÈÂóäÚ­îãæÈâóÉóÂäîÈÿØ­óÿÌæÌö 
ÿÜĆÚäîÈÿØ­óØöćĂë¬ëÛóãą ÅøîäîÈÿØ­ó ëæõÜÿÜîä° ĀæñëæõÜîîÚ ë¬èÚÂäñÿǕ óÅèäÿßõćâÂäñÿǕ óØöćăâ¬Õú
ØóÈØóÈÿÂõÚăÜĀÖ¬ëóâóä×Ăë¬ăÜØČóÈóÚăÕ­ĀæñĂë¬ăÜØČóÂõÉÂääâĂÚËöèõÖÜäñÉČóèòÚîøćÚą  

ÉóÂÂóäé÷ÂêóÿØäÚÕ° ë¬ÈÝæăÜãòÈĀÚèāÚ­âÃîÈÂæù¬âÝú­ÛäõāáÅÿÜ­óìâóãè¬ó Åèäîãú¬ĂÚË¬èÈ 
Gen-X Āæñ Gen-Y ÚòÂé÷ÂêóâìóæòãìäøîèòãÿäõćâÖ­ÚØČóÈóÚÉÚ×÷ÈèòãÂæóÈÅÚ ÿÜĆÚÂæù¬âÅÚØöćëÚĂÉĂÚ
ÂóäÿæøîÂÌøĈîëõÚÅ­óØöćĂë¬ĂÉëõćÈĀèÕæ­îâ äòÂÙääâËóÖõ Ö­îÈâöÂóäÿÕõÚØóÈØČóÂõÉÂääâÖ¬óÈą Āæñ
ëóâóä×Ăë¬ăÕ­ØùÂÿßé(Fillgoods, 2654)  
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4.2 îòÖæòÂêÔ°ÃîÈÖóæāÖÚÕĂÚÂóäîîÂĀÛÛÝæõÖáòÔÒ° 
ÿÚøćîÈÉóÂÝú­èõÉòãÿæĆÈÿìĆÚ×÷ÈÅèóâëèãÈóâÃîÈāÅäÈëä­óÈÖ¬óÈąÉóÂÖóæāÖÚÕ É÷È

ÚČóâóĂË­ÿÜĆÚĀäÈÛòÚÕóæĂÉÂóäëä­óÈÂóäĀæñÿäøćîÈäóèØöćâóÃîÈèòëÕùØöćÿæøîÂĂË­ ĂÚÂóäæÈßøĈÚØöćĂÚĀÖ¬
æñÅäòĈÈ Ýú­èõÉòãÉ÷ÈăÕ­ÿÂĆÛÛòÚØ÷ÂäúÜáóßăè­ ĀæñÚČóâóÿÜĆÚĀÚèØóÈĂÚÂóäîîÂĀÛÛÖóâāÅäÈëä­óÈÃîÈ
ë¬èÚÖ¬óÈąÃîÈÖóæāÖÚÕ âóÿÜĆÚāÅäÈëä­óÈĂÚäóãæñÿîöãÕÃîÈÝæõÖáòÔÒ°Õ­èãÂóäæÕØîÚāÅäÈëä­óÈ
Ăì­ÿìâóñëâÂòÛäúÜĀÛÛÝæõÖáòÔÒ° ÕòÈáóßÜäñÂîÛØöć ƛƚ ÉÚ×÷È ƛƝ 

 

áóßÜäñÂîÛ 54 ÂóäæÕØîÚāÅäÈëä­óÈÃîÈÝæÖóæāÖÚÕ 

Øöćâó : Ýú­èõÉòã 

 

áóßÜäñÂîÛ 55 ÂóäæÕØîÚāÅäÈëä­óÈÃîÈÂóÛÖóæāÖÚÕ 

Øöćâó : Ýú­èõÉòã 

 

áóßÜäñÂîÛ 56 ÂóäæÕØîÚāÅäÈëä­óÈÃîÈÜæóãÂ­óÚÖóæāÖÚÕë¬èÚÖõÕÂòÛĂÛ 

Øöćâó : Ýú­èõÉòã 
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áóßÜäñÂîÛ 57 ÂóäæÕØîÚāÅäÈëä­óÈë¬èÚĂÛÃîÈÖóæāÖÚÕ 

Øöćâó: Ýú­èõÉòã 

4.3 ëäùÜäúÜĀÛÛÂóäîîÂĀÛÛÝæõÖáòÔÒ° 
Ýú­èõÉòãăÕ­ØČóÂóäÜä÷ÂêóÿßøćîĀÚèØóÈÕ­óÚÂóäîîÂĀÛÛÂòÛ îóÉóäã° Õä. ÚèòÖÂä îùâó

éõæÜ° Ì÷ćÈÿÜĆÚÝú­ÿËöćãèËóÎÕ­óÚÂóäîîÂĀÛÛĀàËòćÚĀæñëõćÈØî ĀæñĂË­Ã­îâúæÕ­óÚèòëÕù Âæù¬âÝú­ÛäõāáÅ 
äúÜĀÛÛÝæõÖáòÔÒ°ØöćâöĀÚèāÚ­âÂóäĂË­ÈóÚãùÅèõ×öËöèõÖĂìâ¬ ĀæñÂóäæÕØîÚāÅäÈëä­óÈÖ¬óÈąÉóÂ
ÖóæāÖÚÕ âóÿÜĆÚßøĈÚÑóÚĂÚÂóäèõÿÅäóñì°ä¬èâÂòÚ 

Ì÷ćÈĀÛ¬ÈĀÚèØóÈÖóâÿØäÚÕ°ÂóäîîÂĀÛÛäîÈÿØ­óĀæñÿÅäøćîÈÜäñÕòÛĂÚìòèÃ­î 
Homespun ÃîÈ WGSN ÿÚøćîÈÉóÂìòèÃ­îÚöĈÿÚ­ÚÂóäîîÂĀÛÛîã¬óÈãòćÈãøÚ äúÜĀÛÛÅæóëëõÅ âõÚõâîæ 
ăâ¬ĂË¬ÂóäîîÂĀÛÛäúÜĀÛÛàóëÖ°ĀàËòćÚ ĀæñĂË­ĀäÈÛòÚÕóæĂÉÉóÂÙääâËóÖõ ÕîÂăâ­ ÛØÂèö ÿÜĆÚÖ­Ú
(WGSN, 2020)  

 

áóßÜäñÂîÛ 58 ÿØäÚÕ°Homespun 

Øöćâó : WGSN 
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áóßÜäñÂîÛ 59 Action Points Homespun 

Øöćâó WGSN 

Ýú­ÿËöćãèËóÎÉ÷ÈĀÚñÚČóĂì­ĀÛ¬ÈĀÚèØóÈÂóäîîÂĀÛÛÿßøćîĂì­Ýú­ÿËöćãèËóÎÿæøîÂÖóâ 
Action Points ëČóÅòÎÃîÈÿØäÚÕ° Homespun ĀæñĂË­äúÜĀÛÛÿØäÚÕ°Øöćîãú¬ĂÚìòèÃ­î Homespun âó
ÉòÛÅú¬ÜäñÂîÛÂòÛ Action Points ØČóĂì­ÿÂõÕĀÚèØóÈÂóäîîÂĀÛÛØòĈÈìâÕ 5 äúÜĀÛÛ Ýú­èõÉòãÉ÷ÈăÕ­
îîÂĀÛÛÝæõÖáòÔÒ°ĀàËòćÚăæà°ëăÖæ°âóØòĈÈ 5 ĀÚèØóÈ ÖóâÖóäóÈØöć ƞ ÉÚ×÷È ÖóäóÈØöć ƗƘ ÕòÈÚöĈ 
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ÖóäóÈ 8 ĀÚèØóÈÂóäîîÂĀÛÛäúÜĀÛÛØöć Ɨ 

äúÜĀÛÛØöć 1 
 

 
 

Trend 
 

 

ĂË­äúÜØäÈÅæóëëõÂÿßøćîäîÈäòÛÂóä
îîÂĀÛÛØöćÿäöãÛÈ¬óã 

ÿßõćâÅèóâÚ¬óëÚĂÉÕ­èãë¬èÚÅòÖ
ÿîóØ°Āæñïóä°ÕĀèä° āæāÂ­ Ö¬óÈą 

Action points Identity from Palmyra palm 
 

 
ÿÚ­ÚÅèóâãòćÈãøÚ ÿæøîÂèòëÕùÉóÂÙääâËóÖõ 

ĂË­ÂóäîîÂĀÛÛĂÚäúÜĀÛÛÅæóëëõÅÕ­èãĀÚèØóÈ
ĀÛÛ ´Less is moreµ ìäøî Ú́­îãĀÖ¬âóÂµ 

 

ĂË­āæāÂ­ Öòè P ÉČóÚèÚ 2Öòè âóÉóÂ
ÅČóè¬ó Palmyra palm 

 
ăâ¬ÿÚ­ÚäóãæñÿîöãÕ É÷ÈĂë¬îòÖ

æòÂêÔ°āÅäÈëä­óÈÖóæāÖÚÕæÈĂÚāÅäÈëä­óÈ
ÂäñÿǕ óĀæñäîÈÿØ­ó 
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ÖóäóÈ 9 ĀÚèØóÈÂóäîîÂĀÛÛäúÜĀÛÛØöć Ƙ 

äúÜĀÛÛØöć Ƙ 
 

 

Trend 
 

 

ÿÚ­ÚÈóÚØČóâøîĀæñØČóĂì­Âóä
îîÂĀÛÛâöÅèóâÿÊßóñÖòè îóÉĂË­ÈóÚ
āæìñ ÿÅäøćîÈâøî èõÙöÂóäØîØöćÌòÛÌ­îÚ 
ÿãĆÛÜòÂ×òÂä­îã 
 

 
ĂË­ÿØÅÚõÅÈóÚÞöâøîÕ­èãèõÙöÂóä

ØîØöćëæòÛÌòÛÌ­îÚ ìäøîîóÉâóĂÚ
äúÜæòÂêÔ°ÈóÚØČóâøîØöćëóâóä×ÝæõÖĂÚ
ÿËõÈßóÔõËã° 

 
Action points Identity from Palmyra palm 

 

 
ÚČóÿØÅÚõÅÈóÚÞöâøîĀÛÛÕòĈÈÿÕõâÂæòÛâóĂË­ ÿßõćâ

âùââîÈĂìâ¬ąĂì­ÈóÚÞöâøî Õ­èãÂóäëä­óÈÅèóâĀÜæÂĂìâ¬  

ÚČóæèÕæóãÃîÈĂÛÖóæāÖÚÕ 
ĀæñÂóÛÖóæâóÿÜĆÚäúÜĀÛÛÂóäØČó
ĀßØÿèõä°ÅÛÚÂäñÿǕ óāÕãĂË­Ý­óØîÃîÈ
ÉòÈìèòÕëÈÃæóĀæñĀÝ¬ÚãóÈîòÕä­îÚ 
ĀæñÚČóāÅäÈëä­óÈÖóæâóÿÜĆÚāÅäÈëä­óÈ
ÝæõÖáòÔÒ° 
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ÖóäóÈ 10 ĀÚèØóÈÂóäîîÂĀÛÛäúÜĀÛÛØöć ƙ 

äúÜĀÛÛØöć ƙ 
 

 
 

Trend 
 

 
ĂË­ĀÚèØóÈÂóäîîÂĀÛÛØöćÚ÷Â

×÷ÈÜäñāãËÚ°Õ­óÚÂóäĂË­ÈóÚĂì­âóÂÃ÷ĈÚ 
ÝëâÅèóâìäúìäó ÝëâèòëÕùØöćÿæ¬ÚĀëÈ 

ÖÂĀÖ¬ÈØóÈÿØÅÚõÅĂì­Ú­îã
ØöćëùÕ 

 

Action points Identity from Palmyra palm 
 

 
îîÂĀÛÛĀÚèâõÚõâîæÝëâÅèóâÅæóëëõÅ Øöć

ãòÈÅÈÅèóâāÕÕÿÕ¬ÚĂÚÿËõÈßóÔõËã°Õ­èãÂóäĂË­èòëÕù
ÅùÔáóßĀæñÿßõćâäóãæñÿîöãÕĂÚÂóäîîÂĀÛÛ 

 

ĂË­æèÕæóãÃîÈĂÛÖóæâóØČó
ÂóäÅèõæØ° ÿãĆÛØòÛÛÚÝ­óÖóâë¬èÚÖ¬óÈą
ÃîÈÝæõÖáòÔÒ° ĀæñĂË­āÅäÈëä­óÈÝæÖóæ 
ĂÛÖóæ Â­óÚÖóæâóÿÜĆÚāÅäÈëä­óÈ
ÝæõÖáòÔÒ° 
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ÖóäóÈ 11 ĀÚèØóÈÂóäîîÂĀÛÛäúÜĀÛÛØöć ƚ 

äúÜĀÛÛØöć ƚ  
 

 
 

Trend 
 

 
ĂË­ÅČó èæö ìäøîÛØÅèóâÉóÂ

ÛØÂèö ÝëâÝëóÚĂì­ÿÃ­óÂòÛÕ­óÚÂäóàõÂ
ìäøîāæāÂ­ 

 

 
ÚČóÅèóâèõÚÿØÉÝëâÂòÛ

ÅèóâØòÚëâòã ÉóÂÅèóâÅõÕ×÷ÈĂÚãùÅĂÚ
îÕöÖ âóîîÂĀÛÛëä­óÈëääÅ° ÿßõćâÅèóâ
ĀÜæÂĂìâ¬Õ­èãæúÂÿæ¬ÚÈóÚÜòÂĀæñÈóÚ
ĀïÚÕ°ÿâÕ 

Action points Identity from Palmyra palm 
 

 
ÜäòÛäúÜĀÛÛÂäóàõÂÕ­èãÂóäĂË­èæö ÅČó ĀæñÚČó

ÿëÚ¬ì°āÅäÈëä­óÈÃîÈÃîÈèõÚÿØÉÖ¬óÈą Ăì­âöÅèóâØòÚëâòã 

ÚČóæèÕæóãÂóäæÕØîÚ
ĂÛÖóæ âóÿÜĆÚæóãÜòÂÛÚÝæõÖáòÔÒ° 
ĀæñÚČóāÅäÈëä­óÈÂóäæÕØîÚ
ÖóæāÖÚÕâóÿÜĆÚāÅäÈëä­óÈÂäñÿǕ ó 
ĀæñÚČóÅČóè¬ó PP LOCAL PROJECT 
âóÜòÂÿÜĆÚÖòèîòÂêäÖÂĀÖ¬ÈÖóâÃîÛ 
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ÖóäóÈ ƗƘ ĀÚèØóÈÂóäîîÂĀÛÛäúÜĀÛÛØöć ƛ 

äúÜĀÛÛØöć ƛ 
 

 
 

Trend 
 

 
ĀäÈÛòÚÕóæĂÉÕîÂăâ­ 

ÉõÚÖÚóÂóäÿìâøîÚîãú¬Ø¬óâÂæóÈ
ëèÚÕîÂăâ­ ÚČóâóĂË­ÿÜĆÚĀäÈ
ÛääÕóæĂÉØöćëèãÈóâËèÚÞòÚîÛîù¬Ú 

Action points Identity from Palmyra palm 
 

 
ÿËøćîâÖ¬îÂòÛÙääâËóÖõĀæñäòÛĀäÈÛòÚÕóæĂÉÉóÂìâú¬

ÕîÂăâ­ ÿßøćîëä­óÈÅèóâāÕÕÿÕ¬ÚÚ¬óëÚĂÉĂì­ÂòÛÿÅäøćîÈÜäñÕòÛ
ĀæñäîÈÿØ­ó ÿÜĆÚÖ­Ú 

 

ÚČóāÅäÈëä­óÈÖóæāÖÚÕ 
âóÿÜĆÚāÅäÈëä­óÈÂäñÿǕ ó ÿßõćâ
äóãæñÿîöãÕÂóäÜòÂÌ÷ćÈăÕ­ĀäÈ
ÛääÕóæĂÉâóÉóÂ ÕîÂÖóæāÖÚÕ 
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5. ĀÛÛëîÛ×óâÝú­ÿËöćãèËóÎÕ­óÚÂóäîîÂĀÛÛ 
ØČóĀÛÛëîÛ×óâÝú­ÿËöćãèËóÎÕ­óÚÂóäîîÂĀÛÛ ăÕ­ÅòÕÿæøîÂĀÛÛØöćÿìâóñëâāÕãâö Ɲ 

ÅČó×óâØöćÿÂöćãèÃ­îÈĂÚÕ­óÚÅèóâëèãÈóâ ÅèóâÿìâóñëâÕ­óÚÂóäĂË­ÈóÚ ÅèóâāÕÕÿÕ¬ÚÃîÈèòëÕù 
ĀæñÅČóĀÚñÚČóÿßøćîÜäòÛÜäùÈÖóâÅČóĀÚñÚČóÖ¬îăÜ ĀÛ¬ÈÿÜĆÚ ƛ äúÜĀÛÛÖóâÂóäîîÂĀÛÛ āÕãâöÿÂÔÒ°
äñÕòÛÃîÈæõÿÅîä°Ø (5 Likert Scale) ÕòÈÚöĈ  

5 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉâóÂØöćëùÕ  
4 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉâóÂ  
3 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉÜóÚÂæóÈ  
2 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉÚ­îã  
1 ìâóã×÷È äñÕòÛÅèóâß÷ÈßîĂÉÚ­îãØöćëùÕ 

ÉóÂÚòĈÚÚČóÅñĀÚÚØöćăÕ­ĂÚĀÖ¬æñÖòèĀÜä âóìóÅ¬óÿÊæöćãÚĀæ­èĀÜäÅèóâìâóã Å¬óÿÊæöćãÖóâ
ÿÂÔÒ°ÕòÈÚöĈ  

Å¬óÿÊæöćãÅñĀÚÚ 4.21 - 5.00 îãú¬ĂÚäñÕòÛâóÂØöćëùÕ  
Å¬óÿÊæöćãÅñĀÚÚ 3.41 - 4.20 îãú¬ĂÚäñÕòÛâóÂ  
Å¬óÿÊæöćãÅñĀÚÚ 2.16 - 3.40 îãú¬ĂÚäñÕòÛÜóÚÂæóÈ  
Å¬óÿÊæöćãÅñĀÚÚ 1.81 · 2.15 îãú¬ĂÚäñÕòÛÚ­îã 
Å¬óÿÊæöćãÅñĀÚÚ 1.00 - 1.80 îãú¬ĂÚäñÕòÛÚ­îãØöćëùÕ 

ÖóäóÈ 13 ÂóäÜäñÿâõÚÃîÈÝú­ÿËöćãèËóÎÖ¬îĀÛÛØöć 1 

äóãÂóäÜäñÿâõÚäúÜĀÛÛØöć 1 Ýú­ÿËöćãèËóÎ 3 Ø¬óÚ 

x-Bar SD äñÕòÛÅèóâÿìâóñëâ 
1. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâëèãÈóââóÂÚ­îã
ÿßöãÈĂÕ 

4.33 0.57  âóÂØöćëùÕ 

2. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâÿìâóñëâÂòÛäúÜĀÛÛ
ÝæõÖáòÔÒ°ÙääâËóÖõ âóÂÚ­îãÿßöãÈĂÕ 

4 0 âóÂ 

3. ÿØÅÚõÅÿßõćâÿÖõâÃîÈĀÚèÅõÕÚöĈ Øöćÿìâóñëâìäøîăâ¬ 
âóÂÚ­îãÿßöãÈĂÕ 

4 0 âóÂ 
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ÖóäóÈ Ɨƙ (Ö¬î) 

äóãÂóäÜäñÿâõÚäúÜĀÛÛØöć Ɨ Ýú­ÿËöćãèËóÎ 3 Ø¬óÚ 

x-Bar SD äñÕòÛÅèóâÿìâóñëâ 
4. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâÿìâóñëâÂòÛÂóäĂË­
ÈóÚĂÚËöèõÖÜäñÉČóèòÚ ãùÅèõ×öËöèõÖĂìâ¬ âóÂÚ­îã
ÿßöãÈĂÕ 

4.66 0.57 âóÂØöćëùÕ 

5. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ ĀëÕÈ×÷ÈÿîÂæòÂêÔ°ÃîÈ
ÖóæāÖÚÕ âóÂÚ­îãÿßöãÈĂÕ 

3.66 0.57 âóÂ 

6. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ ÿìâóñëâÂòÛÂæù¬âÝú­ÛäõāáÅ
ÿÜ­óìâóãìäøîăâ¬ 

4.33 1.15 âóÂØöćëùÕ 

7. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâëä­óÈëääÅ°ØöćĀÜæÂ
Ăìâ¬ëČóìäòÛÝæõÖáòÔÒ°ØöćĂË­èòëÕùÙääâËóÖõâóÂâóÂ
Ú­îãÿßöãÈĂÕ 

3.66 0.57 âóÂ 

ÅñĀÚÚÿÊæöćãäúÜĀÛÛØöć 1 4.09 0.39 âóÂ 

ÖóäóÈ 14 ÂóäÜäñÿâõÚÃîÈÝú­ÿËöćãèËóÎÖ¬îĀÛÛØöć 2 

äóãÂóäÜäñÿâõÚĀÛÛØöć 2 Ýú­ÿËöćãèËóÎ 3 Ø¬óÚ 
x-Bar SD äñÕòÛÅèóâÿìâóñëâ 

1. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâëèãÈóââóÂÚ­îã
ÿßöãÈĂÕ 

4 0 âóÂ 

2. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâÿìâóñëâÂòÛäúÜĀÛÛ
ÝæõÖáòÔÒ°ÙääâËóÖõ âóÂÚ­îãÿßöãÈĂÕ 

4.33 0.57 âóÂØöćëùÕ 

ƙ. ÿØÅÚõÅÿßõćâÿÖõâÃîÈĀÚèÅõÕÚöĈ Øöćÿìâóñëâìäøîăâ¬ 
âóÂÚ­îãÿßöãÈĂÕ 

4 1 âóÂ 

4. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâÿìâóñëâÂòÛÂóäĂË­
ÈóÚĂÚËöèõÖÜäñÉČóèòÚ ãùÅèõ×öËöèõÖĂìâ¬ âóÂÚ­îãÿßöãÈĂÕ 

4 1 âóÂ 
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ÖóäóÈ Ɨƚ (Ö¬î) 

ÖóäóÈ 15 ÂóäÜäñÿâõÚÃîÈÝú­ÿËöćãèËóÎÖ¬îĀÛÛØöć 3 

äóãÂóäÜäñÿâõÚĀÛÛØöć 3  Ýú­ÿËöćãèËóÎ 3 Ø¬óÚ 
x-Bar SD äñÕòÛÅèóâÿìâóñëâ 

1. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâëèãÈóââóÂÚ­îã
ÿßöãÈĂÕ 

4.66 0.57 âóÂØöćëùÕ 

2. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâÿìâóñëâÂòÛäúÜĀÛÛ
ÝæõÖáòÔÒ°ÙääâËóÖõ âóÂÚ­îãÿßöãÈĂÕ 

4 1 âóÂ 

ƙ. ÿØÅÚõÅÿßõćâÿÖõâÃîÈĀÚèÅõÕÚöĈ Øöćÿìâóñëâìäøîăâ¬ 
âóÂÚ­îãÿßöãÈĂÕ 

4 1 âóÂ 

4. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâÿìâóñëâÂòÛÂóäĂË­
ÈóÚĂÚËöèõÖÜäñÉČóèòÚ ãùÅèõ×öËöèõÖĂìâ¬ âóÂÚ­îãÿßöãÈĂÕ 

4.33 1.15 âóÂØöćëùÕ 

 

äóãÂóäÜäñÿâõÚĀÛÛØöć 2 Ýú­ÿËöćãèËóÎ ƙ Ø¬óÚ 
x-Bar SD äñÕòÛÅèóâÿìâóñëâ 

5. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ ĀëÕÈ×÷ÈÿîÂæòÂêÔ°ÃîÈ
ÖóæāÖÚÕ âóÂÚ­îãÿßöãÈĂÕ 

4.33 0.57 âóÂØöćëùÕ 

6. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ ÿìâóñëâÂòÛÂæù¬âÝú­ÛäõāáÅ
ÿÜ­óìâóãìäøîăâ¬ 

4.33 0.57 âóÂØöćëùÕ 

Ɲ. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâëä­óÈëääÅ°ØöćĀÜæÂ
Ăìâ¬ëČóìäòÛÝæõÖáòÔÒ°ØöćĂË­èòëÕùÙääâËóÖõâóÂâóÂ
Ú­îãÿßöãÈĂÕ 

4 1 âóÂ 

ÅñĀÚÚÿÊæöćãäúÜĀÛÛØöć Ƙ 4.14 0.36 âóÂ 
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ÖóäóÈ 15 (Ö¬î) 

äóãÂóäÜäñÿâõÚĀÛÛØöć 3 
 

 Ýú­ÿËöćãèËóÎ 3 Ø¬óÚ 

x-Bar SD äñÕòÛÅèóâÿìâóñëâ 
5. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ ĀëÕÈ×÷ÈÿîÂæòÂêÔ°ÃîÈ
ÖóæāÖÚÕ âóÂÚ­îãÿßöãÈĂÕ 

5 0 âóÂØöćëùÕ 

6. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ ÿìâóñëâÂòÛÂæù¬âÝú­ÛäõāáÅ
ÿÜ­óìâóãìäøîăâ¬ 

4.33 0.57 âóÂØöćëùÕ 

7. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâëä­óÈëääÅ°ØöćĀÜæÂ
Ăìâ¬ëČóìäòÛÝæõÖáòÔÒ°ØöćĂË­èòëÕùÙääâËóÖõâóÂâóÂÚ­îã
ÿßöãÈĂÕ 

4.33 0.57 âóÂØöćëùÕ 

ÅñĀÚÚÿÊæöćãäúÜĀÛÛØöć 3 4.38 0.39 âóÂØöćëùÕ 

ÖóäóÈ 16 ÂóäÜäñÿâõÚÃîÈÝú­ÿËöćãèËóÎÖ¬îĀÛÛØöć 4 

äóãÂóäÜäñÿâõÚĀÛÛØöć 4 Ýú­ÿËöćãèËóÎ 3 Ø¬óÚ 
x- Bar SD äñÕòÛÅèóâÿìâóñëâ 

1. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâëèãÈóââóÂÚ­îãÿßöãÈĂÕ 3.66 0.57 âóÂ 
2. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâÿìâóñëâÂòÛäúÜĀÛÛ
ÝæõÖáòÔÒ°ÙääâËóÖõ âóÂÚ­îãÿßöãÈĂÕ 

3.33 0.57 ÜóÚÂæóÈ 

ƙ. ÿØÅÚõÅÿßõćâÿÖõâÃîÈĀÚèÅõÕÚöĈ Øöćÿìâóñëâìäøîăâ¬ âóÂ
Ú­îãÿßöãÈĂÕ 

3.66 0.57 âóÂ 

4. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâÿìâóñëâÂòÛÂóäĂË­ÈóÚĂÚ
ËöèõÖÜäñÉČóèòÚ ãùÅèõ×öËöèõÖĂìâ¬ âóÂÚ­îãÿßöãÈĂÕ 

3.33 0.57 ÜóÚÂæóÈ 

5. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ ĀëÕÈ×÷ÈÿîÂæòÂêÔ°ÃîÈÖóæāÖÚÕ 
âóÂÚ­îãÿßöãÈĂÕ 

4 1 âóÂ 

6. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ ÿìâóñëâÂòÛÂæù¬âÝú­ÛäõāáÅ
ÿÜ­óìâóãìäøîăâ¬ 

3 0 ÜóÚÂæóÈ 
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ÖóäóÈ ƗƜ (Ö¬î) 

äóãÂóäÜäñÿâõÚĀÛÛØöć 4 Ýú­ÿËöćãèËóÎ 3 Ø¬óÚ 

x- Bar SD äñÕòÛÅèóâÿìâóñëâ 
7. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâëä­óÈëääÅ°ØöćĀÜæÂĂìâ¬
ëČóìäòÛÝæõÖáòÔÒ°ØöćĂË­èòëÕùÙääâËóÖõâóÂâóÂÚ­îãÿßöãÈĂÕ 

\4 1 âóÂ 

ÅñĀÚÚÿÊæöćãäúÜĀÛÛØöć 4 3.57 0.33 âóÂ 

ÖóäóÈ 17 ÂóäÜäñÿâõÚÃîÈÝú­ÿËöćãèËóÎÖ¬îĀÛÛØöć 5 

äóãÂóäÜäñÿâõÚĀÛÛØöć 5 Ýú­ÿËöćãèËóÎ 3 Ø¬óÚ 
x-Bar SD äñÕòÛÅèóâÿìâóñëâ 

1. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâëèãÈóââóÂÚ­îãÿßöãÈĂÕ 3.66 0.57 âóÂ 
2. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâÿìâóñëâÂòÛäúÜĀÛÛ
ÝæõÖáòÔÒ°ÙääâËóÖõ âóÂÚ­îãÿßöãÈĂÕ 

3.66 0.57 âóÂ 

ƙ. ÿØÅÚõÅÿßõćâÿÖõâÃîÈĀÚèÅõÕÚöĈ Øöćÿìâóñëâìäøîăâ¬ âóÂ
Ú­îãÿßöãÈĂÕ 

3.33 0.57 ÜóÚÂæóÈ 

4. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâÿìâóñëâÂòÛÂóäĂË­ÈóÚĂÚ
ËöèõÖÜäñÉČóèòÚ ãùÅèõ×öËöèõÖĂìâ¬ âóÂÚ­îãÿßöãÈĂÕ 

4 1 âóÂ 

5. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ ĀëÕÈ×÷ÈÿîÂæòÂêÔ°ÃîÈÖóæāÖÚÕ 
âóÂÚ­îãÿßöãÈĂÕ 

3.66 1.15 âóÂ 

6. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ ÿìâóñëâÂòÛÂæù¬âÝú­ÛäõāáÅ
ÿÜ­óìâóãìäøîăâ¬ 

3 0 ÜóÚÂæóÈ 

7. äúÜĀÛÛÃîÈĀÚèÅõÕÚöĈ âöÅèóâëä­óÈëääÅ°ØöćĀÜæÂĂìâ¬
ëČóìäòÛÝæõÖáòÔÒ°ØöćĂË­èòëÕùÙääâËóÖõâóÂâóÂÚ­îãÿßöãÈĂÕ 

4 1 âóÂ 

ÅñĀÚÚÿÊæöćãäúÜĀÛÛØöć 5 3.61 0.39 âóÂ 
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ÖóäóÈ 18 Ã­îÿëÚîĀÚñĀæñÅèóâÅõÕÿìĆÚÿßõćâÿÖõâÉóÂÝú­ÿËöćãèËóÎ 

Ã­îÿëÚîĀÚñĀæñÅèóâÅõÕÿìĆÚÿßõćâÿÖõâ 
Ɨ. äúÜĀÛÛØöćƙ ÿÜĆÚäúÜĀÛÛØöćëóâóä×ØČóĂì­èòëÕùØòĈÈ ƙ îã¬óÈāÕÕÿÕ¬ÚØöćëùÕ 
Ƙ. äúÜĀÛÛØöć Ɨ Āæñ ƙ ÿÜĆÚäúÜĀÛÛØöćÿìâóñëâ ÿÚøćîÈÉóÂâöÅèóâÅæóëëõÂ ĂË­ăÕ­ÉäõÈ 
ƙ. äúÜĀÛÛØöć ƙ âöÕöÿØæØöćÚ¬óëÚĂÉØöćăâ¬āÕÕÿÕ¬ÚÿÂõÚèòëÕù ĀæñÿìâóñëâÂòÛÂóäĂË­ÈóÚĂÚËöèõÖÉäõÈØöćëùÕ 

 
ëäùÜÂóäÜäñÿâõÚÉóÂÝú­ÿËöćãèËóÎ 
ÅñĀÚÚäèâÿäöãÈæČóÕòÛÅñĀÚÚÉóÂâóÂâóÚ­îã 
äúÜĀÛÛØöć 1 ăÕ­ÅñĀÚÚÿÊæöćãØöć 4.09 Ì÷ćÈîãú¬ØöćÅèóâÿìâóëâäñÕòÛâóÂ  
äúÜĀÛÛØöć 2 ăÕ­ÅñĀÚÚÿÊæöćãØöć 4.14 Ì÷ćÈîãú¬ØöćÅèóâÿìâóëâäñÕòÛâóÂ  
äúÜĀÛÛØöć 3 ăÕ­ÅñĀÚÚÿÊæöćãØöć 4.38 Ì÷ćÈîãú¬ØöćÅèóâÿìâóëâäñÕòÛâóÂØöćëùÕ  
äúÜĀÛÛØöć 4 ăÕ­ÅñĀÚÚÿÊæöćãØöć 3.57 Ì÷ćÈîãú¬ØöćÅèóâÿìâóëâäñÕòÛâóÂ  
äúÜĀÛÛØöć 5 ăÕ­ÅñĀÚÚÿÊæöćãØöć 3.61 Ì÷ćÈîãú¬ØöćÅèóâÿìâóëâäñÕòÛâóÂ   

ÉóÂÂóäÜäñÿâõÚĀæñÜä÷ÂêóÝú­ÿËöćãèËóÎØòĈÈ 3 Ø¬óÚ ĀÛÛØöć3 ăÕ­ÅñĀÚÚÿÊæöćãâóÂëùÕ 
ÿÚøćîÈÉóÂâöäúÜĀÛÛÿìâóñëâÂòÛÂóäĂË­ÈóÚâóÂØöćëùÕ ăâ¬âöäóãæñÿîöãÕÿË¬ÚÂóäÜòÂìäøîæòÂêÔñØöćÉñ
ØČóĂì­ÿÂõÕÂóäÿÂöćãèĂì­ÖòèÝ­óÃîÈÝæõÖáòÔÒ°ÿëöãìóãăÕ­È¬óãĂÚÂóäĂË­ĂÚÂõÉèòÖäÜäñÉČóèòÚ ØČóÈóÚ ÿÜĆÚ
Ö­Ú ÿÜĆÚäúÜĀÛÛØöćØČóĂì­èòëÕùāÕÕÿÕ¬ÚÿÖĆâØöćØöćëùÕ Āæñăâ¬ÿäöãÛÉÚÿÂõÚăÜ ÉóÂÚòĈÚÝú­èõÉòãÉ÷ÈăÕ­ÿäõćâÖ­ÚØČó
ÂóäÝæõÖÖ­ÚĀÛÛĂÚÃòĈÚÖ¬îăÜ 

ÉóÂÚòĈÚØČóÂóäëäùÜäúÜĀÛÛëùÕØ­óãÿßøćîÂóäÝæõÖÖóâÅČóĀÚñÚČóÃîÈÝú­ÿËöćãèËóÎØòĈÈ 3 Ø¬óÚ 
âöÅČóĀÚñÚČóè¬ó ÅèäÿßõćâÂäñÿǕ óâóîöÂĀÛÛØöćÿÜĆÚĀÛÛØöćëóâóä×Ăë¬ăÜĂÚËöèõÖÜäñÉČóèòÚØöćăâ¬ĂË¬æùÅ
ØČóÈóÚÉÚÿÂõÚăÜ Ýú­èõÉòãÉ÷ÈîîÂĀÛÛÂäñÿǕ óëñßóãÃ­óÈâóîöÂĂÛÖóâÅČóĀÚñÚČóÃîÈÝú­Ýú­ÿËöćãèËóÎ 
ÉÚëäùÜĀÛÛ ăÕ­ÕòÈáóß 60 
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áóßÜäñÂîÛ ƜƖ ëäùÜäúÜĀÛÛ 

Øöćâó : Ýú­èõÉòã 

Ɯ. ÉòÕØČóÖ­ÚĀÛÛÝæõÖáòÔÒ° 
ÿâøćîăÕ­äúÜĀÛÛØöćËòÕÿÉÚĀæ­èÝú­èõÉòãăÕ­Üä÷ÂêóèõÙöÂóäÝæõÖÂòÛË¬óÈËČóÚóÎÂóäÿÜĆÚÿÛøĈîÈÖ­Ú×÷È

äúÜĀÛÛĀæñäóãæñÿîöãÕÃîÈäîÈÿØ­óĀæñÂäñÿǕ ó 
6.1 ÉòÕØČóĀàæØĀßØÿØõä°Ú 
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Ýú­èõÉòãăÕ­ÉòÕØČóĀÛÛĀàæØĀßØÿØõä°ÚÿßøćîîÙõÛóã×÷ÈäóãæñÿîöãÕĂÚÂóäîîÂĀÛÛăÕ­ĀÂ¬ 
ÅèóâëúÈ Åèóâãóè ÅèóâÂè­óÈÃîÈËõĈÚë¬èÚÜäñÂîÛÖ¬óÈąÃîÈÝæõÖáòÔÒ° ÿßøćîÿÜĆÚĀÛÛĂÚÂóäÝæõÖ
ÃîÈË¬óÈËČóÚóÎÂóäÖ¬îăÜ ÕòÈáóßÜäñÂîÛØöć ƜƗ Āæñ ƜƘ 

 

áóßÜäñÂîÛ 61 ĀàæØĀßØÿØõä°ÚäîÈÿØ­ó 

Øöćâó  Ýú­èõÉòã 
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áóßÜäñÂîÛ 62 ĀàæØĀßØÿØõä°ÚÂäñÿǕ ó 

Øöćâó  Ýú­èõÉòã 

6.2 ÉòÕØČóĀÝ¬ÚãóÈÿßøćîÝæõÖÖ­ÚĀÛÛÝæõÖáòÔÒ°ÉäõÈ 
6.2.1 ĀÝ¬ÚãóÈßóäóÝëâĂãÖóæāÖÚÕîòÕä­îÚ 
ĂÚÂóäÉòÕØČóĀÝ¬ÚãóÈßóäóÝëâÿéêĂãÖóæāÖÚÕĂÚÂóäÝæõÖÖ­ÚĀÛÛÉäõÈ Éñ

ØČóāÕãĂË­ÃÚóÕÛæĆîÅÿØ¬óÂòÛ 297 x 420 âõææõÿâÖä ìäøîÃÚóÕÿîëóâ ÿßøćîäîÈäòÛÂóäÖòÕĀßØÿØõä°Ú
ËõĈÚë¬èÚÂ­ÚÂäñÿǕ ó Ì÷ćÈĂÚÂäñÛèÚÂóäØČóØòĈÈÃòĈÚØÕæîÈÃ÷ĈÚäúÜĀæñÃòĈÚÝæõÖÉäõÈĂË­ÅèóâÕòÚĀæñÅèóâ
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ä­îÚÿØ¬óÂòÚ ĀÖ¬ĂÚÂóäÝæõÖÉäõÈÉñĂË­ÿèæóâóÂÂè¬óÿÚøćîÈÉóÂËõĈÚÈóÚâöÃÚóÕĂìÎ¬Âè¬óĂË­ãóÈßóäó
ÿãîñÂè¬ó ĀæñÖ­îÈäñèòÈÂóäÂäñÉóãÿë­ÚĂãÖóæāÖÚÕĂì­âößøĈÚÝõèØöćÿëâîÂòÚÿßøćîãóÈßóäóØöćëùÂÿëâî
ÂòÚ  

 

 

áóßÜäñÂîÛ 63 ĀÝ¬ÚãóÈßóäóÝëâÿë­ÚĂãÖóæāÖÚÕîòÕä­îÚ 

Øöćâó  Ýú­èõÉòã 

6.2.2 ãóÈßóäóÝëâÿéêÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕĀÛÛÖóÂĀì­È 
ĂÚÂóäÖóÂĀì­ÈãóÈßóäóÝëâÿéêÿìæøîØõĈÈØóÈÂóäÿÂêÖäÚòĈÚÖ­îÈÅČóÚ÷È×÷È

ÃòĈÚÖîÚÂóäÝæõÖ ÉóÂÂóäÜä÷ÂêóÂòÛË¬óÈÝæõÖäîÈÿØ­ó ăÕ­ĀÚñÚČóè¬óĂì­ØČóÃÚóÕØöćëóâóä×ÖòÕÿÜĆÚßøĈÚ
äîÈÿØ­óăÕ­ØòĈÈ 2 Ã­óÈĂÚĀÝ¬ÚÿÕöãè Ýú­èõÉòãÉ÷ÈÿæøîÂĂË­×óÕÃÚóÕÂè­óÈ ãóè ëúÈ ÿØ¬óÂòÛ ƙƗƛ x 445 x ƘƖ 
âõææõÿâÖä  
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áóßÜäñÂîÛ 64 ãóÈßóäóÝëâÿéêÿìæøîØõĈÈØóÈÂóäÿÂêÖäÉóÂÖóæāÖÚÕ 

Øöćâó  Ýú­èõÉòã 

6.3 ÿÅæøîÛßæóëâóÛÚÝ­óØî 
ÈóÚèõÉòãÚöĈ ĂË­ßæóëâóÉóÂÂ®óÌâöÿØÚ ĂÚÂóäÚČóâóÜäòÛÜäùÈÅèóâăâ¬ËîÛÚČĈóÃîÈ

ËõĈÚÈóÚÉóÂÂóäÜä÷ÂêóÂòÛÝú­ÿËöćãèËóÎĀæ­è ÖòèÿÅäøćîÈÿÅæøîÛßæóëâóâößøĈÚØöćÉČóÂòÕ É÷ÈÿìĆÚÅèäè¬óĂì­
ÖòèÝ­óÝ¬óÚÃòĈÚÖîÚÂóäÖòÕÿãĆÛÿÜĆÚĀßØÿØõä°ÚÿëöãÂ¬îÚ É÷ÈÚČóÿÃ­óÿÅäøćîÈÿÅæøîÛßæóëâó āÕãĂÚ
ÃòĈÚÖîÚßæóëâó(Nagarjun J ĀæñÅÚîøćÚ ą, ƘƖƘƖ) ÜäñÂîÛÕ­èã Ƙ ËòĈÚÖîÚ Ì÷ćÈÃòĈÚÖîÚĀäÂÿÜĆÚ
ÂóäØČóÅèóâëñîóÕÝõèÿë­ÚĂãÕ­èãßæóëâóîóä°ÂîÚ āÕãĂË­ÿÈøćîÚăÃÂóäØÕæîÈÕòÈÚöĈ ÅèóâÕòÚ
ëùÎÎóÂóé Ar: 5 x 10-2 Ùîä° ÂČóæòÈăàà­ó ƛƖ èòÖÖ° ĀæñÿèæóØöćĂË­ ƘƖ ÚóØö ìæòÈÉóÂÚòĈÚØČóÂóäØäöØ
ÿâÚÖ°Õ­èãßæóëâóâöÿØÚ āÕãĂË­ÿÈøćîÚăÃÂóäØÕæîÈ ÕòÈÚöĈ ÅèóâÕòÚëùÎÎóÂóé CF4: 8 x 10-2 Ùîä° 
ÂČóæòÈăàà­ó Ɲƛ èòÖÖ° ÿèæóØöćĂË­ĂÚÂóäØäöØÿâÚÖ° Ƙ ËòćèāâÈ ìæòÈÂóäØäöØÿâÚÖ°  
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áóßÜäñÂîÛ 65 ÿÅäøćîÈÿÅæøîÛßæóëâó 

Øöćâó : Ýú­èõÉòã 

 

áóßÜäñÂîÛ 66 ÿÅäøćîÈÜÐõÂäÔ°ßæóëâóÅèóâ×öćèõØãùĀäÈÕòÚÖČćóÃÚóÕĂìÎ¬ ÃîÈéúÚã°èõÉòãàõëõÂë°ÃîÈ
ßæóëâóĀæñæČóîÚùáóÅ(Ì­óã) ÂóäÖõÕÖòĈÈËõĈÚÈóÚÿßøćîîóÛßæóëâó(ÂæóÈ) ĀæñáóßÃÔñîóÛ

ßæóëâó(Ãèó) 

Øöćâó : Ýú­èõÉòã 

ìæòÈÉóÂÚòĈÚ ăÕ­ÚČóÖòèîã¬óÈâóèõÿÅäóñì°ÅùÔëâÛòÖõÂóäËîÛÚČĈó Õ­èãÿØÅÚõÅ contact 
angle ÕòÈĀëÕÈĂÚäúÜÜäñÂîÛØöć ƜƝ ÕòÈÖ¬îăÜÚöĈ 
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áóßÜäñÂîÛ ƜƝ èõÙöÂóäèòÕÅ¬ó contact angle ÉóÂìãÕÚČĈó 

Øöćâó : Ýú­èõÉòã 

áóßÜäñÂîÛØöć Ɯƞ ĀëÕÈÂóäÿÜäöãÛÿØöãÛ contact angle äñìè¬óÈËõĈÚÈóÚÅèÛÅùâØöć
ăâ¬ăÕ­ØäöØÿâÚÖ° ĀæñËõĈÚÈóÚØöćÝ¬óÚÂóäØäöØÿâÚÖ°Õ­èãßæóëâó ßÛè¬ó ßæòÈÿÅæøîÛßæóëâóÂóä
ÕúÕÂæøÚÚČĈóæÕæÈÕòÈĀëÕÈÿÜäöãÛÿØöãÛ ÝæÂóäØÕæîÈÂòÛÖòèîã¬óÈîøćÚ ą ìæòÈÂóäØäöØÿâÚÖ°Ăì­ÝæăÜ
ĂÚØóÈÿÕöãèÂòÚ āÕãâùâëòâÝòëÚČĈóÿßõćâÃ÷ĈÚĂÚØùÂÂäÔö É÷ÈĀëÕÈ×÷ÈÅèóâăâ¬ËîÛÚČĈóØöćÿßõćââóÂÃ÷ĈÚ ÕòÈ
ĀëÕÈ(Yu LD, Aukkaravittayapun S, Boonyawan D, Sarapirom S, Āæñ Vilaithong T, ƘƖƖƟ) 
ëäùÜĂÚÖóäóÈØöć 19 

 

áóßÜäñÂîÛ 68 ÿÜäöãÛÿØöãÛËõĈÚÈóÚØöćăâ¬Ý¬óÚÂóäØäöØÿâÚÖ°(Ì­óã) Āæñ Ý¬óÚÂóäØäöØÿâÚÖ°Õ­èã
ßæóëâó(Ãèó) ßÛè¬ó ìæòÈÂóäØäöØÿâÚÖ° ëóâóä×Ü­îÈÂòÚÂóäÕúÕÌ÷âÃîÈìãÕÚČĈóăÕ­ÕöÂè¬ó 

Øöćâó : Ýú­èõÉòã 
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ÖóäóÈ 19 ÝæÂóäèòÕÅùÔëâÛòÖõÂóäËîÛÚČĈóÕ­èãÿØÅÚõÅ contact angle 

ÿÈøćîÚăÃ Contact angle (îÈéó) 

Ì­óã Ãèó Å¬óÿÊæöćã 
ăâ¬ÿÅæøîÛßæóëâó 80.1 77.24 78.63 
Ý­óĂãÖóæ ÛóÈ 108.08 108.71 108.4 
Ý­óĂãÖóæ ìÚó 119.3 118.4 118.85 
äîÈÿØ­óÕ­óÚìÚòÈ 107.72 108.8 108.6 
äîÈÿØ­óÕ­óÚÝ­ó 104.4 103.2 103.8 

Øöćâó : Ýú­èõÉòã 

6.4 ÜäñÂîÛËõĈÚë¬èÚÖ­ÚĀÛÛÝæõÖáòÔÒ° 
ÿâøćîăÕ­ËõĈÚë¬èÚÝ­óØîĂãÖóæÝëâÞ­óãØöćÖòÕÖóâĀßØÿØõä°ÚÿÅæøîÛßæóëâóëČóÿäĆÉĀæ­è 

ĀÝ¬ÚãóÈîòÕä­îÚ ĀæñĀÝ¬ÚãóÈÖóÂĀì­ÈßøĈÚäîÈÿØ­óë¬èÚ Middle sole âóĀæ­è É÷ÈÉČóâóÜäñÂîÛ
ËõĈÚÈóÚÉäõÈØòĈÈäîÈÿØ­óĀæñÂäñÿǕ ó ÕòÈáóßÜäñÂîÛØöć ƜƟ 

 

áóßÜäñÂîÛ 69 ÂóäÜäñÂîÛë¬èÚ Upper ÃîÈäîÈÿØ­ó 

Øöćâó : Ýú­èõÉòã 
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áóßÜäñÂîÛ 70 ÂóäÜäñÂîÛĀÝ¬ÚãóÈÖóÂĀì­ÈÿÜĆÚßøĈÚäîÈÿØ­óë¬èÚ Middle sole 

Øöćâó : Ýú­èõÉòã 

 

 

áóßÜäñÂîÛ 71 ÂóäÜäñÂîÛËõĈÚë¬èÚÂäñÿǕ ó 

Øöćâó : Ýú­èõÉòã 
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6.7 ×¬óãĀÛÛÖ­ÚĀÛÛÝæõÖáòÔÒ° 
ÿâøćîÜäñÂîÛËõĈÚë¬èÚØòĈÈÂäñÿǕ óĀæñäîÈÿØ­óÿäöãÛä­îãĀæ­è Ýú­èõÉòãăÕ­ØČóÂóä×¬óãĀÛÛ

ĀàËòćÚÝæõÖáòÔÒ°Ö­ÚĀÛÛØòĈÈìâÕ ÕòÈáóßÜäñÂîÛØöć ƝƘ 

 

áóßÜäñÂîÛ 72 (1)ÂäñÿǕ óØäÈĀâëÿÌÚÿÉîä° (2)ÂäñÿǕ óØäÈÿÛæØ°ĀÛĆÅ (3)ÂäñÿǕ óëñßóãÃ­óÈ  
(4)äîÈÿØ­óÿÌæÌö (5)äîÈÿØ­óëæõÜÿÜîä° (6)äîÈÿØ­óëæõÜîîÚ 

Øöćâó : Ýú­èõÉòã 
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áóßÜäñÂîÛ 73 áóß×¬óãĀàËòćÚÖ­ÚĀÛÛÝæõÖáòÔÒ°ÂäñÿǕ óëñßóãĀæñäîÈÿØ­óÿÌæÌö 

Øöćâó : Ýú­èõÉòã 

 

áóßÜäñÂîÛ Ɲƚ áóß×¬óãĀàËòćÚÖ­ÚĀÛÛÝæõÖáòÔÒ°ÂäñÿǕ óÿÛæØ°ĀÛĆÅ 

Øöćâó : Ýú­èõÉòã 
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áóßÜäñÂîÛ 75 áóß×¬óãĀàËòćÚÖ­ÚĀÛÛÝæõÖáòÔÒ°ÂäñÿǕ óĀâëÿÌÚÿÉîä°ĀæñäîÈÿØ­óëæõÜîîÚ 

Øöćâó : Ýú­èõÉòã 

 

áóßÜäñÂîÛ 76 áóß×¬óãĀàËòćÚÖ­ÚĀÛÛÝæõÖáòÔÒ° äèâØùÂÝæõÖáòÔÒ°Ö­ÚĀÛÛ 

Øöćâó : Ýú­èõÉòã  
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áóßÜäñÂîÛ ƝƝ áóß×¬óãÖ­ÚĀÛÛÝæõÖáòÔÒ°äîÈÿØ­óÿÌæÌö äîÈÿØ­óëæõÜÿÜîä° ĀæñäîÈÿØ­óëæõÜîîÚ 

Øöćâó : Ýú­èõÉòã 

 

áóßÜäñÂîÛ Ɲƞ áóß×¬óãÖ­ÚĀÛÛÝæõÖáòÔÒ°ÂäñÿǕ óĀâëÿÌÚÿÉîä° ÂäñÿǕ óÿÛæØ°ĀÛĆÅ ĀæñÂäñÿǕ ó
ëñßóãÃ­óÈ 

Øöćâó : Ýú­èõÉòã 


