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Abstract

Dan Kwian pottery is a beautiful and unique pottery which brings both reputation and large amount of

income to Nakhon Ratchasima province. However, most of the factories in Dan Kwian district are still

using basic production techniques which have been inherited for many decades especially drying

technique. At present most factories in Dan Kwian are drying their greenwares in grass-walled huts.

This causes not only longer drying time but also the drying period to depend upon the seasons. Critical

moisture content of Dan Kwian pottery was studied in this work in order to be used as the data to

improve the drying technique of Dan Kwian pottery. It was found that the critical moisture content of

Dan Kwian pottery is about 10 - 15%. Therefore we should be able to decrease the drying time of Dan

Kwian pottery by increase its drying rate after its moisture content was reduced to below 10%.

Keywords: Critical moisture content, Dan Kwian pottery, drying

∫∑§—¥¬àÕ

‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π‡ªìπº≈‘µ¿—≥±å∑’Ë «¬ß“¡ ¡’≈—°…≥–‡©æ“–µ—«´÷Ëß∑”™◊ËÕ‡ ’¬ß·≈–√“¬‰¥â·°à®—ßÀ«—¥

π§√√“™ ’¡“Õ¬à“ß¡“° Õ¬à“ß‰√°Áµ“¡ºŸâº≈‘µ à«π„À≠à¬—ß„™â‡∑§‚π‚≈¬’æ◊Èπ∫â“π∑’Ë ◊∫∑Õ¥°—π¡“À≈“¬∑»«√√…

Õ¬Ÿà‚¥¬‡©æ“–‡∑§‚π‚≈¬’°“√Õ∫ ªí®®ÿ∫—π‚√ßß“π∑’Ë¥à“π‡°«’¬π à«π„À≠à¬—ßÕ∫™‘Èπß“π‚¥¬º÷Ëß™‘Èπß“π„π

‚√ß‡√◊Õπ‡≈Á° Ê ∑’Ëºπ—ß¡ÿß¥â«¬À≠â“ ´÷ËßπÕ°®“°®–µâÕß„™â‡«≈“„π°“√Õ∫π“π·≈â«√–¬–‡«≈“„π°“√Õ∫°Á‰¡à

·πàπÕπ¢÷Èπ°—∫ƒ¥Ÿ°“≈Õ’°¥â«¬ °“√∑¥≈Õßπ’È‰¥â»÷°…“À“®ÿ¥«‘°ƒµ°“√Õ∫‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π‡æ◊ËÕπ”

‰ª‡ªìπ¢âÕ¡Ÿ≈„π°“√ª√—∫ª√ÿß°“√Õ∫‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π ®“°°“√∑¥≈Õßæ∫«à“®ÿ¥«‘°ƒµ
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‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬πÕ¬Ÿà∑’Ë§«“¡™◊Èπ ª√–¡“≥ 10 - 15 ‡ªÕ√å‡´Áπµå ¥—ßπ—Èπ‡√“Õ“®®–≈¥‡«≈“„π°“√Õ∫

‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π‰¥â‚¥¬‡æ‘Ë¡Õ—µ√“‡√Á«„π°“√Õ∫‡¡◊ËÕ™‘Èπß“π¡’§«“¡™◊ÈπµË”°«à“ 10 ‡ªÕ√å‡´Áπµå·≈â«

∫∑π”

(Chimnakom, 1999) Õ¬à“ß‰√°Áµ“¡¢âÕ‡ ’¬¢Õß¥‘π

™π‘¥π’È§◊Õ‡¡◊ËÕªíôπ‡ √Á®·≈â«®–Õ∫·Àâß‰¥â™â“¡“°

ªí®®ÿ∫—π‚√ßß“π„π∑âÕß∂‘Ëπ·∑∫‰¡àÕ∫‡≈¬·µà®–º÷Ëß

º≈‘µ¿—≥±å·∑π ‚¥¬®–π”¿“™π–∑’Ëªíôπ‡ √Á®·≈â«·µà

¬—ß‰¡à‡º“´÷ËßµàÕ‰ªπ’È®–‡√’¬°«à“ greenware ‰ªº÷Ëß‰«â

„π‚√ßº÷Ëßµ“¡√Ÿª∑’Ë 1 ·≈– 2 ´÷Ëß‡ªìπ‚√ßÀ≠â“

À≈—ß§“§≈ÿ¡∂÷ßæ◊Èπ ªÑÕß°—π≈¡ ·¥¥ ·≈–Ωπ

æ◊Èπ‡ªìπ∑√“¬ „™â‡«≈“„π°“√º÷Ëßµ“¡ƒ¥Ÿ°“≈§◊Õ ƒ¥Ÿ·≈âß

7 - 15 «—π ƒ¥ŸΩπÕ“®®–π“π∂÷ß 20 «—π ∂÷ß·¡â«à“

°“√º÷Ëß·∫∫∑’Ë‚√ßß“π∑âÕß∂‘Ëπ„™â°—π®– “¡“√∂Õ∫

greenware „Àâ·Àâß‰¥â¥’„π√–¥—∫Àπ÷Ëß·µà°Á¡’¢âÕ‡ ’¬§◊Õ

greenware ·Àâß™â“¡“°·≈–µâÕßÕ“»—¬∏√√¡™“µ‘™à«¬

®÷ß°”Àπ¥‡«≈“°“√º≈‘µ‰¡à‰¥â·πàπÕπ

°“√∑¥≈Õß„ππ’È‡ªìπ°“√»÷°…“À“®ÿ¥«‘°ƒµ¢Õß

°“√Õ∫ (critical drying point) ¢Õß‡§√◊ËÕßªíôπ¥‘π‡º“

¥à“π‡°«’¬π ÷́Ëß‡ªìπ°“√»÷°…“‡∫◊ÈÕßµâπ‡æ◊ËÕ∑’Ë®–π”‰ª

 Ÿà°“√æ—≤π“«‘∏’°“√Õ∫‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π

„Àâ‡√Á«¢÷Èπ‚¥¬∑’Ë¡’®”π«πº≈‘µ¿—≥±å·µ°¢≥–∑’Ë

·Àâßµ—«·≈â«‡∑à“‡¥‘¡À√◊ÕπâÕ¬≈ß ‚¥¬µ—ÈßÕ¬Ÿà∫πÀ≈—°

«‘™“°“√∑’Ë«à“ ‡√“ “¡“√∂‡√àß§«“¡‡√Á«„π°“√Õ∫‡¡◊ËÕ

greenware ¡’§«“¡™◊ÈπµË”°«à“®ÿ¥«‘°ƒµ·≈â«‡∑à“π—Èπ

(West, 1972)

∑ƒ…Æ’

πÈ”„π¥‘π

πÈ”∑’ËÕ¬Ÿà„π¥‘π·∫àßÕÕ°‡ªìπ 3 ™π‘¥ (Lawrence,
1972) §◊Õ

1. Adsorbed water film §◊ÕπÈ”∑’Ë‡ªìπøî≈å¡
∫“ß Ê ÷́Ëß‡§≈◊Õ∫‡°“–Õ¬Ÿà√Õ∫ Ê Õπÿ¿“§¥‘π

2. Pore water §◊ÕπÈ”∑’Ë·∑√°Õ¬Ÿà„π™àÕß«à“ß

√–À«à“ßÕπÿ¿“§¥‘π ‚¥¬∑’Ë‰¡à∑”„Àâ™àÕß«à“ß√–À«à“ß

Õπÿ¿“§¥‘π¢¬“¬µ—«„À≠à¢÷Èπ

§π à«π„À≠à¡—°‰¡à§àÕ¬„Àâ§«“¡ π„®‡√◊ËÕß°“√Õ∫

º≈‘µ¿—≥±å‡´√“¡‘°‡æ√“–«à“ ( ÿ∏√√¡ »√’À≈à¡ —°,

2543)

1. ‡ÀÁπ«à“°≈‰°µà“ß Ê „π°“√Õ∫º≈‘µ¿—≥±å

‡´√“¡‘°‡ªìπ‡√◊ËÕßßà“¬ Ê ‰¡à¡’Õ–‰√´—∫´âÕπ

2. √Õ¬·µ°∫πº≈‘µ¿—≥±å‡´√“¡‘°¡—°®–‰¡à

§àÕ¬ª√“°Ø„Àâ‡ÀÁπ‡¡◊ËÕÕ∫‡ √Á® ·µà¡—°®–ª√“°Ø„Àâ

‡ÀÁπµàÕ‡¡◊ËÕ‡º“·≈â« ‡≈¬∑”„Àâ‡¢â“„®º‘¥§‘¥«à“‡ªìπ°“√

·µ°‡π◊ËÕß®“°°“√‡º“ (firing)

3. ‡¡◊ËÕ‡ÀÁπº≈‘µ¿—≥±å∑’Ë‡º“·≈â«·µ°¡—°§‘¥

«à“°“√·µ°‡°‘¥®“° “‡ÀµÿÕ◊Ëπ∑’Ë‰¡à‡°’Ë¬«°—∫°“√Õ∫ ‡™àπ

§‘¥«à“·µ°‡π◊ËÕß®“°°“√¢÷Èπ√Ÿª (fabrication) ‰¡à¥’ À√◊Õ

·µ°‡π◊ËÕß®“°°“√°“√≈”‡≈’¬ß

4.  à«π„À≠à·≈â«‡µ“Õ∫ (drier) ¡—°®–‡ªìπµŸâ

ªî¥∑÷∫¡Õß‰¡à‡ÀÁπ¢â“ß„π ·≈–¡’‡µ“Õ∫®”π«π¡“°

∑’Ë¡’·µàÕÿª°√≥å„Àâ§«“¡√âÕπ·≈–æ—¥≈¡À¡ÿπ‡«’¬π

Õ“°“» ·µà‰¡à‰¥âµ‘¥µ—Èß‡§√◊ËÕß¡◊Õ«—¥¢âÕ¡Ÿ≈¢Õß°“√Õ∫

∫“ß‡µ“Õ“®®–¡’‡§√◊ËÕß¡◊Õ«—¥·µà°Á‰¡à‰¥â√—∫°“√ π„®

«—¥§à“ ‡°Á∫∫—π∑÷°·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈Õ¬à“ß®√‘ß®—ß

ª≈àÕ¬„Àâæπ—°ß“πÕ∫º≈‘µ¿—≥±åµ“¡§«“¡‡§¬™‘π ‰¡à¡’

°“√µ√«® Õ∫§«“¡™◊Èπº≈‘µ¿—≥±å°àÕππ”‡¢â“·≈–

ÕÕ°®“°‡µ“Õ∫‡≈¬ ·µàπ—°‡´√“¡‘°∑’Ë¡’ª√– ∫°“√≥å

∑√“∫‡ªìπÕ¬à“ß¥’«à“°“√Õ∫‡ªìπ¢—ÈπµÕπ°“√º≈‘µ

‡§√◊ËÕßªíôπ¥‘π‡º“ ∑’Ë ”§—≠∑’Ë ÿ¥ °“√Õ∫∑’Ë‰¡à∂Ÿ°µâÕß

‡ªìπ “‡Àµÿ ”§—≠ª√–°“√Àπ÷Ëß∑’Ë∑”„Àâº≈‘µ¿—≥±å·µ°

‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π‡ªìπº≈‘µ¿—≥±å∑’Ë

‡ªìπ‡Õ°≈—°…≥å·≈–¡’™◊ËÕ‡ ’¬ß¢Õß®—ßÀ«—¥π§√√“™ ’¡“

º≈‘µ¢÷Èπ∑’Ëµ”∫≈¥à“π‡°«’¬π Õ”‡¿Õ‚™§™—¬

‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π∑’Ë ‡º“·≈â«¡—°®–¡’

 ’πÈ”µ“≈·¥ßÀ√◊Õ¥”·¥ß‡π◊ËÕß¡’∏“µÿ‡À≈Á°¡“°„π

‡π◊ÈÕ¥‘πªíôπ ¥‘π∑’Ëπ”¡“„™âªíôπ‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π

‡°«’¬π‡ªìπ¥‘π®“°√‘¡·¡àπÈ”¡Ÿ≈´÷Ëß¡’¢âÕ¥’§◊Õ ¡’‡π◊ÈÕ

≈–‡Õ’¬¥·≈–¡’§«“¡‡Àπ’¬«¡“°∑”„Àâªíôπ¢÷Èπ√Ÿª‰¥âßà“¬
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3. Free water §◊ÕπÈ”∑’ËÕ¬Ÿà√–À«à“ßÕπÿ¿“§¥‘π

‡æ◊ËÕ„Àâ‡ÀÁπ¿“ææ®πå¢ÕßπÈ”∑—Èß 3 ™π‘¥

™—¥‡®π¬‘Ëß¢÷Èπ√Ÿª∑’Ë 3 · ¥ß„Àâ‡ÀÁπ«à“‡¡◊ËÕ‡µ‘¡πÈ”≈ß

‰ª„π¥‘π∑’Ë·Àâß π‘∑´÷Ëß‰¡à¡’πÈ”Õ¬Ÿà‡≈¬®–‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ßÕ¬à“ß‰√ ‡√‘Ë¡®“°√Ÿª∑’Ë 3(a) „Àâ°âÕπ≈“¬ Ê

„π¿“æ·∑πÕπÿ¿“§¥‘π∑’Ë·Àâß π‘∑ ‡¡◊ËÕ‡µ‘¡πÈ”≈ß‰ª

πÈ” à«π·√°®–∂Ÿ°Õπÿ¿“§¥‘π¥Ÿ¥´—∫‰ª‡§≈◊Õ∫√Õ∫ Ê

º‘«¢Õß¥‘π‡ªìπøî≈å¡∫“ß Ê ‡π◊ËÕß®“°µ“¡∏√√¡™“µ‘

·≈â«‚§√ß √â“ß¢Õß¥‘π®–¡’ª√–®ÿ∑’Ëº‘« ¥—ßπ—Èπ

Õπÿ¿“§¥‘π®÷ß “¡“√∂¥Ÿ¥´—∫‚¡‡≈°ÿ≈¢ÕßπÈ”„Àâ‡ªìπ

Figure 1. Dan Kwian drying hut

Figure 2. Dan Kwian greenwares in drying hut
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øî≈å¡Àπ“ª√–¡“≥ 8 - 100 Õ“√å¡ µ√Õß ‡§≈◊Õ∫

Õ¬Ÿà√Õ∫ Ê ®÷ß‡√’¬°πÈ” à«ππ’È«à“ "adsorbed water film"

´÷Ëß· ¥ß¥â«¬‡ âπ ’¥”∑’ËÕ¬Ÿà√Õ∫ Ê °âÕπ≈“¬ Ê „π

√Ÿª∑’Ë 3(b) „π ¿“æπ’È®–¡’·√ß¬÷¥‡Àπ’Ë¬«√–À«à“ß

Õπÿ¿“§¢Õß¥‘π (cohesive forces) ¥—ßπ—Èπ‡¡Á¥¥‘π®÷ß

¬—ß§ß‡°“–µ‘¥°—π·πàπ¥’

‡¡◊ËÕπÈ”∑’Ë ‡µ‘¡≈ß‰ª‡§≈◊Õ∫‡ªìπøî≈å¡√Õ∫

Õπÿ¿“§¥‘π§√∫∑ÿ°Õπÿ¿“§·≈â« ∂â“‡µ‘¡πÈ”≈ß‰ªÕ’°

πÈ” à«π∑’Ë Õß®–‰ªÕ¬Ÿà„π™àÕß«à“ß√–À«à“ßÕπÿ¿“§¥‘π

¥—ß· ¥ß¥â«¬ à«π∑’Ë√–∫“¬‡ªìπ·∂∫ ’¥”„π√Ÿª∑’Ë 3(c)

‡√’¬°πÈ” à«ππ’È«à“ "pore water" πÈ”™π‘¥π’È®–∑”„Àâ

Õπÿ¿“§¥‘π®—∫µ—«°—π‡ªìπ°âÕπ Ê (balling up À√◊Õ

clump) ‡π◊ËÕß®“°·√ß¬÷¥√–À«à“ßÕπÿ¿“§¥‘π∑’Ë¡’πÈ”

™π‘¥π’ÈÕ¬Ÿà®– Ÿß°«à“·√ß¬÷¥√–À«à“ßÕπÿ¿“§¥‘π∑’Ë‰¡à¡’

πÈ”™π‘¥π’È·∑√°µ—«Õ¬Ÿà ‡¡◊ËÕ‡µ‘¡πÈ”µàÕ‰ªÕ’°πÈ”®–

‡¢â“‰ªÕ¬Ÿà„π™àÕß«à“ß√–À«à“ßÕπÿ¿“§¥‘π™àÕßÕ◊ËπÕ’°

®π°√–∑—Ëß™àÕß«à“ß√–À«à“ßÕπÿ¿“§¥‘π∑ÿ°™àÕß¡’πÈ”

Õ¬Ÿà‡µÁ¡¥—ß√Ÿª∑’Ë 3(d)  —ß‡°µ«à“πÈ”™π‘¥π’È®–‰¡à‰¥â

∑”„ÀâÕπÿ¿“§¥‘π·¬°µ—«ÕÕ°®“°°—π‡≈¬ Õπÿ¿“§¥‘π

¬—ß§ßÕ¬Ÿà‡°◊Õ∫®–™‘¥°—π‡∑à“‡¥‘¡ · ¥ß«à“πÈ”™π‘¥π’È

‰¡à‰¥â∑”„Àâ™àÕß«à“ß√–À«à“ßÕπÿ¿“§¥‘π¢¬“¬µ—«¢÷Èπ

∑’Ë®ÿ¥∑’Ë¡’πÈ”Õ¬Ÿà‡µÁ¡™àÕß«à“ß√–À«à“ßÕπÿ¿“§∑ÿ°™àÕß

¥—ß√Ÿª∑’Ë 3(d) ‡ªìπ®ÿ¥∑’Ë‡π◊ÈÕ¥‘πªíôπ¡’§«“¡‡Àπ’¬«

(plasticity) ¡“°∑’Ë ÿ¥·≈–¡’ ¡∫—µ‘„π°“√‰À≈µ—«

‡À¡“–°—∫°“√¢÷Èπ√Ÿª (consistency)  Ÿß ÿ¥¥â«¬

µàÕ®“°π—Èπ‡¡◊ËÕ‡µ‘¡πÈ”‡¢â“‰ªÕ’°πÈ” à«π„À¡à∑’Ë

‡µ‘¡‡¢â“‰ª®–∑”„Àâ·√ß¬÷¥‡Àπ’Ë¬«√–À«à“ßÕπÿ¿“§¥‘π

≈¥≈ß Õπÿ¿“§¥‘π®÷ß·¬°ÕÕ°®“°°—π§«“¡‡Àπ’¬«®÷ß

≈¥≈ß‰ª¥â«¬ ¬‘Ëß‡µ‘¡πÈ”‡¢â“‰ªÕ’°¡“°‡∑à“„¥°Á®–∑”„Àâ

Õπÿ¿“§¥‘π·¬°®“°°—π¡“°¢÷Èπ‰ª‡∑à“π—Èπ ®π„π∑’Ë ÿ¥

Figure 3. The sequence of water addition to completely dry clay

(a) dry particles

(b) water film around each particle

(c) water films with isolated areas containing pore water

(d) pores filled with water with particles still contact

(e) free water with particles separated (Adapted form Lawrence, 1972)

(a) (b)

(c) (d) (e)
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°Á‡ª≈’Ë¬π ¿“æ‰ª‡ªìππÈ”¥‘πÀ√◊ÕπÈ” ≈‘ª (slip)

¥—ß√Ÿª∑’Ë 3(e) ‡√’¬°πÈ”∑’Ë‡µ‘¡≈ß‰ª·≈â«∑”„ÀâÕπÿ¿“§

¥‘π·¬°®“°°—ππ’È«à“ "free water"

°“√Õ∫

‡¡◊ËÕπ”º≈‘µ¿—≥±å greenware ¡“Õ∫·Àâß‰≈àπÈ”

πÈ” à«π·√°∑’Ë∂Ÿ°¢—∫ÕÕ°‰ª§◊Õ free water ´÷Ëß∫“ß∑’

‡√’¬°«à“ "unbound water" ‡æ√“–‡ªìππÈ”∑’Ë‰¡à∂Ÿ°¬÷¥

‡°“–„π‚§√ß √â“ß®÷ßÀ≈ÿ¥ÕÕ°‰¥âßà“¬∑’Ë ÿ¥ ‡¡◊ËÕπÈ”

™π‘¥π’ÈÀ≈ÿ¥ÕÕ°‰ªÕπÿ¿“§¢Õß¥‘π°Á®–¢¬—∫‡¢â“¡“

À“°—π∑”„Àâ greenware À¥µ—« ª√‘¡“≥°“√À¥µ—«®–

·ª√µ“¡ª√‘¡“≥ free water ∑’ËÀ≈ÿ¥ÕÕ°‰ª ‡¡◊ËÕ free

water À≈ÿ¥ÕÕ°‰ªÀ¡¥Õπÿ¿“§¢Õß¥‘π°Á®–¢¬—∫¡“

‡°◊Õ∫®–™‘¥°—πæÕ¥’ ¥—ßπ—Èπ‡¡◊ËÕÕ∫µàÕ‰ª∂÷ß·¡âπÈ”∑’Ë

‡À≈◊Õ®–À≈ÿ¥ÕÕ°‰ªÕ’°·µà™‘Èπß“π°Á®–À¥µ—«µàÕ‰ª

πâÕ¬¡“°‡√’¬°®ÿ¥π’È«à“ "®ÿ¥«‘°ƒµ°“√Õ∫" (Tuttle and

Funk, 1972) „π ¿“«–π’È greenware ®–¡’§«“¡·¢Áß

·√ßæÕ∑’Ë®–®—∫µâÕß‡§≈◊ËÕπ¬â“¬‰¥â‚¥¬‰¡àµâÕß°≈—««à“

®–‡ ’¬√ŸªÀ√◊Õ¬ÿ∫µ—« (warp) ‡√’¬° ¿“«–π’È«à“ leather

hard ∑’Ë®ÿ¥π’È‡ªìπ®ÿ¥∑’Ë¡’§«“¡ ”§—≠Õ¬à“ß¡“°„π°“√

Õ∫ ÷́Ëß®–°≈à“«∂÷ßµàÕ‰ª

®“°π—Èπ‡¡◊ËÕÕ∫µàÕ‰ª pore water °Á®–À≈ÿ¥

µ“¡ÕÕ°‰ª ®π°√–∑—Ëß pore water À≈ÿ¥ÕÕ°‰ª®π

À¡¥·≈â« πÈ” à«π ÿ¥∑â“¬§◊Õ adsorbed water film

°Á®–À≈ÿ¥µ“¡ÕÕ°‰ª Õπ÷Ëß™à«ß∑’Ë pore ·≈– adsorbed

water film À≈ÿ¥ÕÕ°‰ªπ’È greenware ®–À¥µ—«πâÕ¬¡“°

ºŸâ‡™’Ë¬«™“≠°“√Õ∫ (Brosnan and Robinson,

2003) ·∫àß°“√Õ∫ÕÕ°‡ªìπ Õß™à«ß§◊Õ °“√Õ∫™à«ß

µâπ (early stage of drying) ·≈–°“√Õ∫™à«ß∑’Ë Õß

(second stage of drying) °“√Õ∫™à«ßµâπ‡ªìπ°“√

Õ∫™à«ß∑’ËµâÕß√–¡—¥√–«—ß¡“°∑’Ë ÿ¥‡æ√“–‡ªìπ™à«ß∑’Ë

free water ÕÕ°‰ª®“° greenware º≈‘µ¿—≥±å®÷ß

À¥µ—«¡“°  à«π°“√Õ∫™à«ß∑’Ë Õß‡ªìπ™à«ß∑’Ë pore water

·≈– adsorbed water film ÕÕ°‰ª®“° greenware

¥—ßπ—Èπº≈‘µ¿—≥±å®÷ßÀ¥µ—«„π™à«ßπ’ÈπâÕ¬¡“° ®ÿ¥∑’Ë

·∫àß√–À«à“ß°“√Õ∫™à«ßµâπ°—∫°“√Õ∫™à«ß∑’Ë Õß§◊Õ

®ÿ¥«‘°ƒµ°“√Õ∫ À“°Õ∫„π™à«ßµâπ‡√Á«‡°‘π‰ª®–∑”„Àâ

free water ∑’Ëº‘«¢Õß greenware √–‡À¬ÕÕ°‰ª

Õ¬à“ß√«¥‡√Á«®π free water ∑’ËÕ¬Ÿà¿“¬„π greenware

´÷¡µ“¡ÕÕ°¡“‰¡à∑—π ®÷ß∑”„Àâ free water ∑’Ëº‘«¢Õß

greenware ·Àâß‰ªÀ¡¥·≈–‡ªìπº≈„ÀâÕπÿ¿“§¥‘π∑’Ë

º‘«¢Õß greenware ¢¬—∫¡“™‘¥°—π ™àÕß‡ªî¥∑’Ëº‘«

greenware ®÷ßªî¥≈ß∑”„Àâ free water ·≈–πÈ”™π‘¥

Õ◊Ëπ∂Ÿ°°—°‡Õ“‰«â¿“¬„π greenware ‡Àµÿ°“√≥åπ’È®–

∑”„Àâ greenware ·µ°‰¥â‡π◊ËÕß®“° “‡Àµÿ 2 ª√–°“√

§◊Õ 1) º‘«·≈–¿“¬„π greenware À¥µ—«‰¡à‡∑à“°—π

‡π◊ËÕß®“°¡’§«“¡™◊Èπ‰¡à‡∑à“°—π 2) ‡¡◊ËÕÕ∫µàÕ‰ª free

water ́ ÷ËßÕÕ°‰ª‰¡à∑—π„πµÕπ·√°·≈–∂Ÿ°°—°‡Õ“‰«â

¿“¬„π greenware ®–°≈“¬‡ªìπ‰Õæ√âÕ¡ Ê °—∫

¢¬“¬µ—«À≈“¬æ—π‡∑à“ àßº≈„Àâ‡°‘¥·√ß¥—π¡À“»“≈

®“°¢â“ß„πÕÕ°‰ª¢â“ßπÕ°®÷ß∑”„Àâ greenware ·µ°

‰¥â (Ford, 1986)

ºŸâ§«∫§ÿ¡‡µ“Õ∫∑’Ë™”π“≠®÷ßµâÕß§«∫§ÿ¡ªí®®—¬

µà“ß Ê ¿“¬„π‡µ“Õ∫„ÀâπÈ”ÕÕ°‰ª®“° greenware

„π™à«ßµâπ¢Õß°“√Õ∫Õ¬à“ß™â“ Ê ‡π◊ËÕß®“°®ÿ¥·∫àß

√–À«à“ß°“√Õ∫™à«ßµâπ°—∫°“√Õ∫™à«ß∑’Ë Õß§◊Õ®ÿ¥

«‘°ƒµ°“√Õ∫ ¥—ßπ—Èπ®÷ß®”‡ªìπÕ¬à“ß¬‘Ëß∑’ËºŸâ§«∫§ÿ¡

‡µ“Õ∫®–µâÕß√Ÿâ«à“®ÿ¥«‘°ƒµ°“√Õ∫¢Õß greenware Õ¬Ÿà

≥ ∑’Ë„¥ °“√∑¥≈Õßπ’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ∑’Ë®–À“

®ÿ¥«‘°ƒµ°“√Õ∫¢Õß‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π

‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ„π°“√ª√—∫ª√ÿß«‘∏’°“√Õ∫

‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π„Àâ ‡√Á«¢÷Èπ‚¥¬∑’Ë¡’

º≈‘µ¿—≥±å∑’Ë‡ ’¬À“¬®“°°“√Õ∫‡∑à“‡¥‘¡À√◊ÕπâÕ¬≈ß

«‘∏’°“√∑¥≈Õß

1. π”‡π◊ÈÕ¥‘πªíôπ¢Õß‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π

‡°«’¬π¡“√’¥„π‡§√◊ËÕß√’¥ (extruder) „Àâ‡ªìπ·∑àß¥‘π

¬“« Ê

2. π”·∑àß¥‘π¬“« Ê ®“°¢âÕ 1 ¡“µ—¥„Àâ

‡ªìπ™‘Èπµ—«Õ¬à“ß∑àÕπ —Èπ Ê ´÷Ëß¡’§«“¡¬“«ª√–¡“≥

20 - 40 ¡‘≈≈‘‡¡µ√ π”™‘Èπµ—«Õ¬à“ß‰ª«—¥§«“¡¬“«

·≈–™—ËßπÈ”Àπ—°‡Õ“‰«â

3. π”™‘Èπµ—«Õ¬à“ß®“°¢âÕ 2 ‡¢â“‰ªÕ∫„π

‡µ“Õ∫‰øøÑ“ ÷́Ëßµ—ÈßÕÿ≥À¿Ÿ¡‘§ß∑’Ëµà“ß Ê °—π§◊Õ 60, 70,
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80 ·≈– 100 Õß»“‡´≈‡´’¬  Õÿ≥À¿Ÿ¡‘≈–ª√–¡“≥

20 ™‘Èπ

4. π”™‘Èπµ—«Õ¬à“ß„π¢âÕ 3 ¡“«—¥¢π“¥·≈–

™—ËßπÈ”Àπ—°‡ªìπ√–¬– Ê (ª√–¡“≥ 2 ™—Ë«‚¡ßµàÕ§√—Èß)

À≈—ß®“°«—¥¢π“¥·≈–™—ËßπÈ”Àπ—°·≈â«π”°≈—∫‡¢â“‰ª

Õ∫µàÕ‰ª®π°√–∑—Ëß™‘Èπµ—«Õ¬à“ß·Àâß π‘∑

5. π”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥‰ª§”π«≥À“‡ªÕ√å‡ Á́πµå

§«“¡™◊Èπ (% moisture content) ·≈–‡ªÕ√å‡´Áπµå

°“√À¥µ—«‡™‘ß‡ âπÀ≈—ß·Àâß (% linear drying

shrinkage) ¢≥–‡«≈“ t „¥ Ê ®“° Ÿµ√

% moisture content =
−

×
wet weigh dry weight

dry weight
100

% linear drying shrinkage =
−

×
L L

L
t0

0

100

‡¡◊ËÕ wet weight = §◊ ÕπÈ”Àπ—°™‘È πµ— «Õ¬à “ ß

¢≥–‡«≈“ t „¥ Ê

 dry weight = §◊ ÕπÈ”Àπ—°™‘È πµ— «Õ¬à “ ß

‡¡◊ËÕ·Àâß ÿ∑∏‘ (§«“¡™◊Èπ

‡∑à“°—∫»Ÿπ¬å‡ªÕ√å‡´Áπµå)

  L
0

= §«“¡¬“«¢≥–∑’Ë‡√‘Ë¡µâπÕ∫

(t = 0)

L
t

= §«“¡¬“«¢≥–‡«≈“ t

„¥ Ê

6. ‡¢’¬π°√“ø√–À«à“ß‡«≈“„π°“√Õ∫°—∫

‡ªÕ√å‡´Áπµå§«“¡™◊Èπ ‡ªÕ√å‡´Áπµå°“√À¥µ—«‡™‘ß‡ âπ

πÈ”Àπ—°·≈–§«“¡¬“«‡©≈’Ë¬¢Õß™‘Èπµ—«Õ¬à“ß∑—Èß 20 ™‘Èπ

´÷ËßÕ∫∑’ËÕÿ≥À¿Ÿ¡‘µà“ß°—π

º≈°“√∑¥≈Õß

1. √Ÿª∑’Ë 4 · ¥ß‡ªÕ√å‡ Á́πµå§«“¡™◊Èπ‡©≈’Ë¬

¢Õß™‘Èπµ—«Õ¬à“ßµàÕ‡«≈“∑’ËÕ∫∑’ËÕÿ≥À¿Ÿ¡‘µà“ß Ê ®“°¿“æ

®–‡ÀÁπ‰¥â«à“

1.1 ‡¡◊ËÕ‡«≈“ºà“π‰ª™‘Èπµ—«Õ¬à“ß®–¡’

§«“¡™◊Èπ≈¥≈ß·≈–°“√Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß®–∑”„Àâ™‘Èπ

µ—«Õ¬à“ß¡’§«“¡™◊Èπ≈¥≈ß‡√Á«°«à“°“√Õ∫∑’ËÕÿ≥À¿Ÿ¡‘

∑’ËµË”°«à“¡“°

1.2 §«“¡™—π¢Õß°√“ø· ¥ßÕ—µ√“‡√Á«

¢Õß°“√·Àâßµ—« (rate of drying) ®“°¿“æ®–‡ÀÁπ

‰¥â«à“°“√Õ∫∑ÿ° Ê Õÿ≥À¿Ÿ¡‘®–¡’ rate of drying „π

™à«ß·√° Ê ¢Õß°“√Õ∫¡“°°«à“ rate of drying „π

™à«ß∑â“¬ Ê ¢Õß°“√Õ∫

Figure 4. Change in % moisture content of Dan Kwian specimen during drying at different

temperatures
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2. √Ÿª∑’Ë 5 · ¥ß‡ªÕ√å‡´Áπµå°“√À¥µ—«‡™‘ß‡ âπ

‡©≈’Ë¬µàÕ‡«≈“¢Õß™‘Èπµ—«Õ¬à“ß∑’ËÕ∫∑’ËÕÿ≥À¿Ÿ¡‘µà“ß Ê

®“°¿“æ®–‡ÀÁπ‰¥â«à“

2.1 ™‘Èπµ—«Õ¬à“ß∑’ËÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß®–

À¬ÿ¥À¥µ—« (‡ªÕ√å‡´Áπµå°“√À¥µ—«§ß∑’Ë) ‰¥â‡√Á«°«à“

™‘Èπµ—«Õ¬à“ß∑’ËÕ∫∑’ËÕÿ≥À¿Ÿ¡‘µË” µ—«Õ¬à“ß‡™àπ ™‘Èπ

µ—«Õ¬à“ß∑’ËÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 100 Õß»“‡´≈‡ ’́¬ 

®–À¬ÿ¥À¥µ—«À≈—ß®“°∑’ËÕ∫‰ª·≈â« 300 π“∑’

 à«π™‘Èπß“π∑’ËÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 70 Õß»“‡´≈‡´’¬ 

®–À¬ÿ¥À¥µ—«À≈—ß®“°Õ∫‰ª·≈â« 1,200 π“∑’

2.2 ‡¡◊ËÕÕ∫®π™‘Èπµ—«Õ¬à“ß·Àâß π‘∑

(§«“¡™◊Èπ‡∑à“°—∫»Ÿπ¬å‡ªÕ√å‡ Á́πµå) ™‘Èπµ—«Õ¬à“ß ÷́ËßÕ∫

∑’ËÕÿ≥À¿Ÿ¡‘ 60, 70, 80 ·≈– 100 Õß»“‡´≈‡ ’́¬ 

®–À¥µ—« 17.1, 18.7, 9.5 ·≈– 10.1 ‡ªÕ√å‡´Áπµå

µ“¡≈”¥—∫

2.3 ‡ âπ°√“ø‡ªÕ√å‡´Áπµå°“√À¥µ—«¢Õß

°“√Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 60 Õß»“‡´≈‡´’¬  ‰¡à‰¥â‡ªìπ

‡ âπ‚§âß¢÷Èπ‰ªÕ¬à“ßµàÕ‡π◊ËÕß·µà®–¡’≈—°…≥–‡ªìπ

¢¬—°∑’Ëª√–¡“≥ 300 - 600 π“∑’ „π∑”πÕß‡¥’¬«°—π

¢Õß‡ âπ°√“ø°“√Õ∫∑’Ë 70 ·≈– 80 Õß»“‡´≈‡´’¬ 

·µà∑’Ë 80 Õß»“‡´≈‡´’¬ ®–‡ÀÁπ‰¥â™—¥°«à“

3. √Ÿª∑’Ë 6 · ¥ßπÈ”Àπ—°·≈–§«“¡¬“«‡©≈’Ë¬

¢Õß™‘Èπµ—«Õ¬à“ßµàÕ‡«≈“°“√Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 70 Õß»“

‡´≈‡´’¬  ®–‡ÀÁπ‰¥â«à“‡ âπ°√“ø∑—Èß Õß‡ âπ´÷Ëß

· ¥ßπÈ”Àπ—°·≈–§«“¡¬“«‡©≈’Ë¬¢Õß™‘Èπµ—«Õ¬à“ß¡’

≈—°…≥–‡ªìπ‡ âπ‚§âß≈ß‡À¡◊Õπ°—∫‡ âπ°√“ø∑’Ë· ¥ß

‡ªÕ√å‡´Áπµå§«“¡™◊Èπ„π√Ÿª∑’Ë 4 ¥—ßπ—Èπ§«“¡™—π¢Õß

‡ âπ°√“ø∑—Èß Õß®÷ß· ¥ß rate of drying ¥â«¬

«‘‡§√“–Àåº≈°“√∑¥≈Õß

1. °“√Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß°«à“∑”„Àâ§«“¡™◊Èπ

¢Õß™‘Èπµ—«Õ¬à“ß≈¥≈ß‰¥â‡√Á«°«à“ ‡æ√“–«à“∑’ËÕÿ≥À¿Ÿ¡‘

 Ÿß°«à“πÈ”®–√–‡À¬‰¥â‡√Á«°«à“·≈–∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß°«à“

πÈ”®–¡’§«“¡Àπ◊¥µË”°«à“¥—ßπ—ÈππÈ”¿“¬„π greenware

®÷ß´÷¡ÕÕ°¡“∑’Ëº‘«·≈â«√–‡À¬°≈“¬‡ªìπ‰Õ‰¥â‡√Á«°«à“

2. °“√∑’Ë rate of drying „π™à«ß·√° Ê ¢Õß

°“√Õ∫ Ÿß°«à“„π™à«ß∑â“¬ Ê ¢Õß°“√Õ∫‡æ√“–«à“

πÈ”∑’ËÕÕ°‰ª„π™à«ß·√° Ê ¢Õß°“√Õ∫‡ªìππÈ”ª√–‡¿∑

free water ´÷Ëß‡ªìππÈ”∑’Ë‰¡à∂Ÿ°¬÷¥‡°“–„π‚§√ß √â“ß

®÷ßÀ≈ÿ¥ÕÕ°‰¥âßà“¬

3.  “‡Àµÿ∑’Ë™‘Èπß“π ÷́ËßÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß (80

Figure 5. Change in % linear drying shrinkage of Dan Kwian specimen during drying at

different temperatures
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·≈– 100 Õß»“‡´≈‡ ’́¬ ) ¡’‡ªÕ√å‡´Áπµå°“√À¥µ—«

‡¡◊ËÕ·Àâß π‘∑πâÕ¬°«à“™‘Èπß“π ÷́ËßÕ∫∑’ËÕÿ≥À¿Ÿ¡‘µË” (60

·≈– 70 Õß»“‡´≈‡´’¬ ) Õ“®®–‡ªìπ‡æ√“–™‘Èπß“π

´÷ËßÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß¡’§«“¡™◊Èπµ—ÈßµâπµË”°«à“™‘Èπß“π

´÷ËßÕ∫∑’ËÕÿ≥À¿Ÿ¡‘µË” °≈à“«§◊Õ ™‘Èπß“π´÷ËßÕ∫∑’Ë 80 ·≈–

100 Õß»“‡´≈‡´’¬ ¡’§«“¡™◊Èπµ—Èßµâπª√–¡“≥

27 - 30 ‡ªÕ√å‡ Á́πµå  à«π™‘Èπß“π ÷́ËßÕ∫∑’ËÕÿ≥À¿Ÿ¡‘

60 ·≈– 70 Õß»“‡´≈‡ ’́¬ ¡’§«“¡™◊Èπµ—Èßµâπ∑’Ë

36 - 37 ‡ªÕ√å‡´Áπµå¥—ß· ¥ß„π√Ÿª∑’Ë 4 ‡Àµÿ∑’Ë™‘Èπ

ß“π‡À≈à“π’È¡’§«“¡™◊Èπ‰¡à‡∑à“°—π‡ªìπ‡æ√“–™‘Èπß“π

∂Ÿ°‡µ√’¬¡¢÷Èπ¡“‰¡àæ√âÕ¡°—π·µà∑—ÈßÀ¡¥∂Ÿ°‡µ√’¬¡

¢÷Èπ®“°¥‘πÀàÕ‡¥’¬«°—π

4. ‡ âπ°√“ø· ¥ßπÈ”Àπ—°µàÕ‡«≈“„π°“√

Õ∫„π√Ÿª∑’Ë 6 ¡’≈—°…≥–µ√ß°—π°—∫√Ÿª„πÀπ—ß ◊Õ¢Õß

Brosnan and Robinson (2003) ÷́Ëß‡¢“‰¥âÕ∏‘∫“¬

«à“°“√Õ∫„π™à«ßµâπ®–¡’ rate of drying §ß∑’Ë‡√’¬°

«à“ constant rate period „π™à«ßπ’È°√“ø‡°◊Õ∫®–

‡ªìπ‡ âπµ√ß¡’§«“¡™—π§ß∑’Ë ¥—ß· ¥ß„π™à«ß A ∂÷ß

B ¢Õß√Ÿª∑’Ë 6  à«π°“√Õ∫„π™à«ß∑’Ë Õß®–‡ªìπ™à«ß

∑’Ë rate of drying ≈¥≈ß¥—ßπ—Èπ°√“ø®÷ß¡’≈—°…≥–

‡ªìπ‡ âπ‚§âß∑’Ë¡’§«“¡™—π≈¥≈ß‰ªµ“¡‡«≈“ ¥—ß

· ¥ß„π™à«ß B ∂÷ß C „π√Ÿª∑’Ë 6 µàÕ®“°π—Èπ™‘Èπ

µ—«Õ¬à“ß®–¡’πÈ”Àπ—°≈¥≈ß‡√◊ËÕ¬ Ê Õ¬à“ß™â“¡“° Ê

·≈–πÈ”Àπ—°®–§ß∑’Ë∑’Ë®ÿ¥ D · ¥ß«à“§«“¡™◊Èπ‡ªìπ

»Ÿπ¬å·≈â« Õπ÷Ëß®ÿ¥ B ‡ªìπ®ÿ¥ ”§—≠´÷Ëß·∫àß√–À«à“ß

°“√Õ∫™à«ßµâπ°—∫°“√Õ∫™à«ß∑’Ë Õß ‡√’¬°®ÿ¥ B «à“

®ÿ¥«‘°ƒµ¢Õß°“√Õ∫ ®“°√Ÿª∑’Ë 6 ®–‡ÀÁπ«à“®ÿ¥ B Õ¬Ÿà

∑’Ë t ª√–¡“≥ 500 π“∑’ ·≈–®–‡ÀÁπ«à“À≈—ß t π’È

™‘Èπß“π®–¡’§«“¡¬“«‡°◊Õ∫®–§ß∑’Ë·≈â« π” t §à“π’È

‰ªæ‘®“√≥“µàÕ∑’Ë√Ÿª∑’Ë 4 ‚¥¬æ‘®“√≥“‡ âπ°√“ø¢Õß

°“√Õ∫∑’Ë 70 Õß»“‡´≈‡´’¬  ®–‡ÀÁπ‰¥â«à“∑’Ë t ‡∑à“°—∫

500 π“∑’ ™‘Èπµ—«Õ¬à“ß¡’§«“¡™◊Èπª√–¡“≥ 10

‡ªÕ√å‡´Áπµå „π∑”πÕß‡¥’¬«°—π‡¡◊ËÕπ”¢âÕ¡Ÿ≈¢Õß°“√

Õ∫∑’ËÕÿ≥À¿Ÿ¡‘Õ◊Ëπ Ê ¡“‡¢’¬π°√“ø·≈–«‘‡§√“–Àå¥Ÿ

®–æ∫«à“®ÿ¥ B ¢Õß°“√Õ∫∑’ËÕÿ≥À¿Ÿ¡‘Õ◊Ëπ Ê Õ¬Ÿà∑’Ë

ª√–¡“≥ 10 - 15 ‡ªÕ√å‡´Áπµå ®÷ßÕ“®®– √ÿª‰¥â«à“

®ÿ¥«‘°ƒµ¢Õß°“√Õ∫º≈‘µ¿—≥±å‡§√◊ËÕßªíôπ¥‘π‡º“

¥à“π‡°«’¬πÕ¬Ÿà∑’Ë 10 - 15 ‡ªÕ√å‡´Áπµå

5. ¬— ß‰¡à¡’§”Õ∏‘∫“¬«à “∑”‰¡‡ âπ°√“ø

‡ªÕ√å‡´Áπµå°“√À¥µ—«‡™‘ß‡ âπ¢Õß™‘Èπµ—«Õ¬à“ß∑’Ë

Õÿ≥À¿Ÿ¡‘µË” Ê ®÷ß·∫àß‡ªìπ¢¬—°·∑π∑’Ë®–‡ªìπ‡ âπ‚§âß

Õ¬à“ßµàÕ‡π◊ËÕß ‡ªìπ‰ª‰¥â«à“„π™à«ßπ—ÈππÈ”„π™‘Èπµ—«Õ¬à“ß

°≈“¬‡ªìπ‰Õ´÷Ëß¡’§«“¡¥—π∑”„Àâ™‘Èπß“π¢¬“¬µ—«®÷ß

∑”„Àâ°“√À¥µ—«‰¡àµàÕ‡π◊ËÕß

Figure 6. Change in weight and length of Dan Kwian specimen during drying at 70
o
C
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 √ÿªº≈°“√∑¥≈Õß·≈–¢âÕ‡ πÕ·π–

®“°º≈°“√∑¥≈Õßæ∫«à“‡ªìπ‰ªµ“¡∑ƒ…Æ’‡√◊ËÕßπÈ”

„π¥‘π·≈–°“√Õ∫ ·≈–®–‡ÀÁπ«à“‡§√◊ËÕßªíôπ¥‘π‡º“

¥à“π‡°«’¬π¡’®ÿ¥«‘°ƒµ¢Õß°“√Õ∫∑’Ë§«“¡™◊Èπª√–¡“≥

10 - 15 ‡ªÕ√å‡´Áπµå °“√∑¥≈Õßπ’È‡ªìπ‡æ’¬ß°“√∑¥≈Õß

¢—Èπµâπ ¢âÕ¡Ÿ≈∑’Ë‰¥â¬—ß‰¡à‡æ’¬ßæÕ∑’Ë®–∫Õ°«à“§«√„™â

Õÿ≥À¿Ÿ¡‘·≈–µ—Èßµ“√“ß„π°“√Õ∫‡§√◊ËÕßªíôπ¥‘π‡º“

¥à“π‡°«’¬πÕ¬à“ß‰√ ·µà°Á‰¥â¢âÕ¡Ÿ≈‡æ’¬ßæÕ∑’Ë®–

∑”„Àâ∑√“∫‰¥â«à“§«√Õ∫‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π

Õ¬à“ß™â“ Ê ®π greenware ¡’§«“¡™◊ÈπµË”°«à“ 10

‡ªÕ√å‡´Áπµå ®÷ß®–‡æ‘Ë¡Õ—µ√“‡√Á«„π°“√Õ∫‰¥â

Õπ÷Ëß‡ªìπ∑’Ë∑√“∫„πÀ¡Ÿàπ—°‡´√“¡‘°«à“ ‡√“Õ“®

®–‡æ‘Ë¡Õ—µ√“‡√Á«„π°“√Õ∫º≈‘µ¿—≥±å‡§√◊ËÕßªíôπ¥‘π‡º“

‚¥¬„ à∑√“¬≈ß‰ª„π‡π◊ÈÕ¥‘πªíôπ¢Õß‡§√◊ËÕßªíôπ¥‘π‡º“

‡æ◊ËÕ„Àâ‡π◊ÈÕ¥‘πªíôπ¡’§«“¡æ√ÿπµ—«¡“°¢÷Èπ ºŸâ‡¢’¬π®÷ß

§‘¥«à“„πÕπ“§µÀ“°®–∑”°“√»÷°…“‡√◊ËÕßπ’ÈµàÕ‰ªπà“

®–∑¥≈Õß‡æ‘Ë¡∑√“¬‡¢â“‰ª„π‡π◊ÈÕ¥‘πªíôπ·≈–πà“®–

∑¥≈Õß§«∫§ÿ¡∑—ÈßÕÿ≥À¿Ÿ¡‘°—∫§«“¡™◊Èπ„π‡µ“Õ∫‰ª

æ√âÕ¡ Ê °—π¥â«¬ ·≈–À“°‡ªìπ‰ª‰¥âÕ“®®–∑¥≈Õß

µ—Èßµ“√“ß°“√Õ∫„ÀâÕ∫™â“ Ê „πµÕπµâπ·≈–Õ∫

‡√Á« Ê „πµÕπ∑â“¬ ‡æ◊ËÕÀ“µ“√“ß∑’Ë‡À¡“–∑’Ë ÿ¥„π

°“√Õ∫‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π  ÿ¥∑â“¬πà“®–π”

™‘Èπµ—«Õ¬à“ß∑’Ë∑¥≈ÕßÕ∫∑’Ë ¿“«–µà“ß Ê ‰ª∑¥ Õ∫

§«“¡·¢Áß·√ß¥â«¬ ‡æ√“–§«“¡·¢Áß·√ßÀ≈—ßÕ∫Õ“®

®–‡ªìπµ—«∫àß™’È∑’Ë¥’µ—«Àπ÷Ëß∑’Ë™à«¬∫Õ°«à“º≈‘µ¿—≥±å∑’Ë

Õ∫‡ √Á®·≈â«πà“®–¡’√Õ¬√â“«À√◊Õ·µ°À√◊Õ‰¡à ‡æ√“–

ª°µ‘·≈â«‡√“‰¡à “¡“√∂¡Õß‰¡à‡ÀÁπ√Õ¬√â“«®“°°“√Õ∫

‰¥â¥â«¬µ“‡ª≈à“‡æ√“–√Õ¬√â“«Õ¬Ÿà¿“¬„π™‘Èπß“π ‡√“

®–‡ÀÁπ√Õ¬√â“«À√◊Õ°“√·µ°®“°°“√Õ∫‡¡◊ËÕπ”

º≈‘µ¿—≥±å‰ª‡º“·≈–º≈‘µ¿—≥±å·µ°·≈â«‡∑à“π—Èπ

°‘µµ‘°√√¡ª√–°“»

ºŸâ‡¢’¬π¢Õ¢Õ∫æ√–§ÿ≥Õ“®“√¬åæ‘» ªÑÕ¡ ‘π∑√—æ¬å

√â“π¥‘π‡º“ µ”∫≈¥à“π‡°«’¬π Õ”‡¿Õ‚™§™—¬ ®—ßÀ«—¥

π§√√“™ ’¡“ ∑’Ë°√ÿ≥“‡Õ◊ÈÕ‡øóôÕ¢âÕ¡Ÿ≈°“√Õ∫‡§√◊ËÕßªíôπ

¥‘π‡º“¥à“π‡°«’¬π·≈–¡Õ∫‡π◊ÈÕ¥‘πªíôπ∑’Ë„™âªíôπ

‡§√◊ËÕßªíôπ¥‘π‡º“¥à“π‡°«’¬π‡æ◊ËÕ°“√∑¥≈Õßπ’È

‡Õ° “√Õâ“ßÕ‘ß
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