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3.78 m. æ∫«à“§«“¡‡√Á«¢ÕßπÈ” Ÿß ÿ¥¡’§à“‡ªìπ 3.73

m/s ·≈–§à“ —¥ à«π¢Õßª√‘¡“µ√Õ“°“»µàÕ

ª√‘¡“µ√∑—ÈßÀ¡¥ (void fraction) ¡’§à“ Ÿß ÿ¥‡∑à“°—∫

0.50

§”À≈—° : ‰´øÕπ æ≈—ßß“ππÈ”

Abstract

This research is to study the param-

eter that affecting the induced air in air

duct on the top side of siphon system.

From the previous study of the relation

between the water and air flow rate in

siphon system, we found that in case of

higher air flow rate, the siphon will break

down. The preliminary study was done with

PVC with the internal diameter of 30.50

mm. It was found that the largest diameter

for air inlet was 4 mm. However, if the

hole of air induced was guided by small

duct with different depth the siphon is

still worked. So the purpose of this research

is to study the parameters that affect

the depth of the guided air duct. An

experiment is set at 3.78 m. of static

elevation head. The velocity of water is

found to be 3.73 m/s and maximum void

fraction is 0.5.

Key words :  siphon, hydropower

1. ∫∑π”

ªí®®ÿ∫—πªí≠À“¥â“πæ≈—ßß“π π—∫‡ªìπ‡√◊ËÕß∑’Ë

 ”§—≠‚¥¬‡©æ“–æ≈—ßß“π∑’Ë‡ªìπ‡™◊ÈÕ‡æ≈‘ßªî‚µ√‡≈’¬¡

®“°°“√∑’Ë√“§“πÈ”¡—π¡’°“√ª√—∫µ—«¢÷ÈπÕ¬à“ßµàÕ

‡π◊ËÕß„π¢≥–π’È∑”„Àâªí≠À“π’È∑«’§«“¡√ÿπ·√ß¡“°¢÷Èπ

¥—ßπ—Èπ®÷ß¡’§«“¡ π„®„π°“√®—¥À“·À≈àßæ≈—ßß“π

∑¥·∑πÕ◊Ëπ Ê ‡™àπ æ≈—ßπÈ” æ≈—ßß“π®“°≈¡  ´÷Ëß

‡ªìπ·À≈àßæ≈—ßß“π –Õ“¥∑’Ë¡’Õ¬Ÿà„π∏√√¡™“µ‘

°“√º≈‘µ°√–· ‰øøÑ“®“°·À≈àßπÈ”∑’Ë¡’

√–¥—∫§«“¡ ŸßπâÕ¬°«à“ 9 m. ‚¥¬¡“°®–„™â

°—ßÀ—ππÈ”  (hydro turbine) ´÷Ëß¡’¢π“¥„À≠à´÷Ëß

®–À¡ÿπ∑’Ë§«“¡‡√Á«√Õ∫µË”·≈–®”‡ªìπµâÕß¡’Õÿª°√≥å

™à«¬∑¥ Õ∫ ·≈–ß“π‚§√ß √â“ß∑”„Àâµâπ∑ÿπ Ÿß

[1] ¥—ßπ—Èπ®÷ß¡’°“√§‘¥À“«‘∏’°“√‡ª≈’Ë¬πæ≈—ßß“π

®“°πÈ”¡“‡ªìπæ≈—ßß“π≈¡ À√◊Õ§«“¡¥—πÕ“°“»

¡“„™âª√–‚¬™πå·∑π ÷́Ëß„™â§«“¡ Ÿß¢Õß√–¥—∫πÈ”

ª√–¡“≥ 3-5 m. ∑’Ë¡’Õ¬Ÿà¡“°„π·∂∫¿“§‡Àπ◊Õ

¢Õß‰∑¬ ÷́Ëßπà“®–¡’»—°¬¿“æ„π°“√„™â‡ªìπ·À≈àß

æ≈—ßß“π∑“ß‡≈◊Õ°‰¥â ‚¥¬°“√ÕÕ°·∫∫∑àÕ≈¡¥Ÿ¥

Õ“°“»¥â“π∫π¢Õß∑àÕ‰´øÕπ„ÀâÕ“°“»‰À≈ºà“π

°—ßÀ—π¢π“¥‡≈Á°‡æ◊ËÕº≈‘µ°√–· ‰øøÑ“µàÕ‰ª [2]

‰´øÕπÀ√◊Õ°“≈—°πÈ” §◊Õ Õÿª°√≥å∑’Ë¡’

≈—°…≥–‡ªìπ∑àÕ¬“«µàÕ‡π◊ËÕß·≈–¬Õ¡„ÀâπÈ”‰À≈

ºà“π®“°·À≈àßπÈ”¥â“π Ÿ ß‰ª Ÿà¥â “π∑’ËµË”°«à “

‡π◊ËÕß®“°æ≈—ßß“π»—°¬å∑’Ë·µ°µà“ß°—π‚¥¬¢≥–∑’Ë

‰´øÕπ∑”ß“π ®–‰¡à„™â‡§√◊ËÕß Ÿ∫πÈ”™à«¬ ®“°

ß“π«‘®—¬∑”„Àâæ∫«à“°“√∑¥≈Õß∑’Ë§à“ void frac-

tion  Ÿß Ê ®–∑”„Àâ‰´øÕπÀ¬ÿ¥∑”ß“πßà“¬ [2]

§à“ void fraction  Ÿß ÿ¥®“°°“√∑¥≈Õß ®–Õ¬Ÿà

ª√–¡“≥ 0.20-0.30  à«π§à“ void fraction  Ÿß ÿ¥

®“°°“√§”π«≥®–Õ¬Ÿàª√–¡“≥ 0.50 [3]

 ”À√—∫ß“π°“√«‘®—¬„π§√—Èßπ’ÈºŸâ∑”°“√«‘®—¬ ®–

∑”°“√»÷°…“‡æ◊ËÕÀ“·π«∑“ß„π°“√π”æ≈—ßß“π

πÈ”®“°Ω“¬∑’Ë¡’§«“¡µà“ß√–¥—∫§«“¡ Ÿß¢ÕßπÈ”‰¡à

‡°‘π 5 m. ¡“„™âª√–‚¬™πå ‚¥¬°“√·ª≈ß®“°

æ≈—ßß“π»—°¬å¡“‡ªìπæ≈—ßß“π≈¡‚¥¬«‘∏’°“√‰´øÕπ

‚¥¬¡’«—µ∂ÿª√– ß§å¢Õß°“√∑¥ Õ∫‡æ◊ËÕ»÷°…“

§«“¡ —¡æ—π∏å¢Õßªí®®—¬µà“ß Ê ∑’Ë¡’º≈µàÕ§«“¡

≈÷°„π°“√ Õ¥∑àÕÕ“°“» ‡æ◊ËÕ„Àâ‰¥âÕ—µ√“°“√‰À≈

¢ÕßÕ“°“» Ÿß ÿ¥
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2. ∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß

2.1  ¡°“√§«“¡µàÕ‡π◊ËÕß (Equation of

continuity)

 ¡°“√§«“¡µàÕ‡π◊ËÕß ‡ªìπ ¡°“√∑’Ë‡°’Ë¬«¢âÕß

°—∫°Æ°“√Õπÿ√—°…å¢Õß¡«≈ (conservation of

mass) °”Àπ¥„Àâ¢Õß‰À≈∑’Ë‰À≈ºà“πæ◊Èπ∑’ËÀπâ“µ—¥

A1 ¥â«¬§«“¡‡√Á« V1 ®–‰À≈ÕÕ°ºà“πæ◊Èπ∑’ËÀπâ“

µ—¥ A2 ¥â«¬§«“¡‡√Á« V2 ‡¡◊ËÕ‡ªìπ°“√‰À≈

·∫∫ ¿“«–§ßµ—« ¡«≈¢Õß¢Õß‰À≈ ‰¡à¡’°“√

‡ª≈’Ë¬π·ª≈ß‰ªµ“¡‡«≈“  ”À√—∫¢Õß‰À≈∑’ËÕ—¥µ—«

‰¡à‰¥â  ¡°“√Õ—µ√“°“√‰À≈‡™‘ßª√‘¡“µ√‡¢’¬π

‰¥â‡ªìπ

‚¥¬∑’Ë Q §◊Õ Õ—µ√“°“√‰À≈¢Õß¢Õß‰À≈∑’Ë§‘¥

®“°ª√‘¡“µ√, m3/s

V §◊Õ §«“¡‡√Á«‡©≈’Ë¬¢Õß°√–· ‰À≈, m/s
A §◊Õ æ◊Èπ∑’Ë¥â“πµ—¥¢Õß∑àÕ∑“ß°“√‰À≈„π

∑‘»∑“ßµ—Èß©“° °—∫°√–· °“√‰À≈,

m2

2.2  ¡°“√æ≈—ßß“π (Energy equation)

 ¡°“√æ≈—ßß“π ‡ªìπ ¡°“√∑’Ë‰¥âÕ∏‘∫“¬∂÷ß

°Æ°“√Õπÿ√—°…å¢Õßæ≈—ßß“π (conservation of

energy)   ”À√—∫¢Õß‰À≈∑’Ë‡§≈◊ËÕπ∑’Ë  æ≈—ßß“π∑’Ë

‡°‘¥®“°¢Õß‰À≈‡§≈◊ËÕπ∑’Ëª√–°Õ∫‰ª¥â«¬  æ≈—ßß“π

®“°§«“¡¥—π §«“¡‡√Á«·≈–√–¥—∫§«“¡ Ÿß

πÕ°®“°π’È·≈â«¬—ßÕ“®¡’æ≈—ßß“π¿“¬πÕ°∑’Ë‡æ‘Ë¡„Àâ

°—∫¢Õß‰À≈·≈–æ≈—ßß“π∑’Ë Ÿ≠‡ ’¬ (head loss) ‡°‘¥

¢÷ÈπÕ’°¥â«¬ ¥—ßπ—Èπ®÷ßÕ“®‡¢’¬π ¡°“√· ¥ßº≈

√«¡¢Õßæ≈—ßß“π∑—ÈßÀ¡¥‰¥â‡ªìπ

     (2)

‚¥¬∑’Ë

‡ªìπ§«“¡¥—π∑’Ëµ”·Àπàß 1 ·≈– 2, kPa

‡ªìπ§«“¡‡√Á«∑’Ëµ”·Àπàß 1 ·≈– 2, m/s

‡ªìπ§«“¡ Ÿß∑’Ëµ”·Àπàß 1 ·≈– 2, m

‡ªìππÈ”Àπ—°®”‡æ“–¢Õß¢Õß‰À≈∑’Ë

µ”·Àπàß 1, 2, kN/m3

hM ‡ªìπ‡Œ¥¢Õßæ≈—ßß“π°≈∑’Ë„Àâ°—∫¢Õß‰À≈

hL ‡ªìπ‡Œ¥¢Õßæ≈—ßß“π∑’Ë Ÿ≠‡ ’¬‰ª√–À«à“ß

µ”·Àπàß 1 ·≈– 2, m

g §◊Õ§à“Õ—µ√“‡√àß‡π◊ËÕß®“°·√ß‚πâ¡∂à«ß‚≈° m/s2

„π°√≥’∑’Ë‰¡à§‘¥æ≈—ßß“π°“√ Ÿ≠‡ ’¬·≈–

æ≈—ßß“π°≈®“°¿“¬πÕ°„Àâ°—∫√–∫∫ “¡“√∂®—¥

√Ÿª ¡°“√∑’Ë (2) „À¡à‰¥â‡ªìπ ¡°“√‡∫Õ√åπŸ≈≈’Ë

(Bernouli equation)

                    (3)

2.3 °“√ Ÿ≠‡ ’¬ ”À√—∫°“√‰À≈„π∑àÕ∑’Ë¡’

§«“¡Àπ◊¥

‡¡◊ËÕ¢Õß‰À≈‰À≈„π∑àÕ®–‡°‘¥§«“¡µâ“π∑“π

°“√‰À≈‡°‘¥¢÷Èπ‡ ¡Õ ¥—ßπ—Èπ®–‡°‘¥°“√ Ÿ≠‡ ’¬

æ≈—ßß“π¢Õß°“√‰À≈¢÷Èπ ´÷Ëß°“√ Ÿ≠‡ ’¬æ≈—ßß“ππ’È

 “¡“√∂·∫àßÕÕ°‰¥â Õß·∫∫¥â«¬°—π§◊Õ °“√ Ÿ≠‡ ’¬

À≈—° (major loss) ·≈–°“√ Ÿ≠‡ ’¬√Õß (minor

loss)

2.3.1 °“√ Ÿ≠‡ ’¬À≈—° (Major loss)

§«“¡ Ÿ≠‡ ’¬‡°‘¥¢÷Èπ¿“¬„π∑àÕ

∑’Ë¡’§«“¡Àπ◊¥¢Õß°“√‰À≈ “¡“√∂‡¢’¬π‡ªìπ

 ¡°“√‰¥â

                                       (4)

‚¥¬§à“ f §◊Õ §à“ —¡ª√– ‘∑∏‘Ï§«“¡¢√ÿ¢√–

(friction factor)

(1)
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L §◊Õ §à“§«“¡¬“«∑àÕ, m

D §◊Õ ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß∑àÕ, m

°“√À“§à“ f ‡√“®”‡ªìπµâÕß√Ÿâ§à“µ—«‡≈¢

‡√¬å‚π≈¥å (Reynold number, Re) ·≈–§à“§«“¡

¢√ÿ¢√– —¡æ—∑∏å (Roughness relative,   ) ÷́Ëß

‡ªìπµ—«·ª√∑’Ë‰¡à¡’Àπà«¬ °“√À“§à“ f  ”À√—∫

 ¡°“√∑’Ë (4)  “¡“√∂À“‰¥â®“° [4]

2.3.2 °“√ Ÿ≠‡ ’¬√Õß (Minor loss)

‡ªìπ°“√ Ÿ≠‡ ’¬Õ—π‡π◊ËÕß®“°°“√

‡ª≈’Ë¬π·ª≈ß§«“¡‡√Á«„π°“√‰À≈ ‰¡à«à“®–‡ªìπ¢π“¥

À√◊Õ∑‘»∑“ß¢Õß§«“¡‡√Á«À√◊ÕÕ“®°≈à“«‰¥â«à“

‡ªìπ°“√ Ÿ≠‡ ’¬æ≈—ßß“π À√◊Õ °“√ Ÿ≠‡ ’¬‡Œ¥∑’Ë¡’

º≈¡“®“°æ≈—ßß“π®≈πåÀ√◊Õ‡Œ¥§«“¡‡√Á«‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß‰ª„π°“√‰À≈¢Õß¢Õß‰À≈„π∑àÕ∑“ß

‡¡◊ËÕ‰À≈ºà“π¢âÕµàÕ∑àÕ ¢âÕßÕ °“√‡æ‘Ë¡-≈¥¢π“¥

°“√‰À≈ºà“π∑àÕ·≈–«“≈å«µà“ß Ê

„π°√≥’∑àÕ¬“«¡“°°“√ Ÿ≠‡ ’¬√ÕßÕ“®¡’§à“

πâÕ¬¡“° ·µà∑àÕ —Èπ°“√ Ÿ≠‡ ’¬√ÕßÕ“®¡’§à“¡“°

°«à“°“√ Ÿ≠‡ ’¬À≈—° °“√À“§à“°“√ Ÿ≠‡ ’¬√Õß

‡ªìπ°“√ Ÿ≠‡ ’¬Õ—π ‡π◊Ë Õß®“°æ≈— ßß“π®≈πå

‡ª≈’Ë¬π·ª≈ß ¥—ßπ—Èπ ¡°“√∑’Ë„™âÀ“§à“°“√ Ÿ≠‡ ’¬

√Õß®÷ßÕ¬Ÿà„π√Ÿª¢Õß‡Œ¥§«“¡‡√Á« (   )  §Ÿ≥¥â«¬

§à“ —¡ª√– ‘∑∏‘Ï¢Õß°“√ Ÿ≠‡ ’¬ (k) ‡¢’¬π‡ªìπ

 ¡°“√‰¥â §◊Õ

                                               (5)

§à“ k ‡ªìπ§à“§ß∑’Ë¢Õß°“√ Ÿ≠‡ ’¬‡°‘¥®“°

°“√√∫°«π ¿“æ°“√‰À≈ ´÷Ëß‰¥â·°à°“√≈¥-‡æ‘Ë¡

¢π“¥∑àÕ ¢âÕµàÕ¢âÕßÕ ≈—°…≥–∑“ß‡¢â“ ·≈–

∑“ßÕÕ°¢Õß∑àÕ §à“ k  “¡“√∂À“‰¥â®“° [4]

3. Õÿª°√≥å°“√∑¥ Õ∫

Õÿª°√≥å°“√∑¥ Õ∫‡√◊ËÕß‰´øÕπ· ¥ß„π√Ÿª∑’Ë

1 ª√–°Õ∫¥â«¬

1. ∑àÕ àßπÈ”°≈—∫¢÷Èπ∂—ß®à“¬πÈ”

2. Õÿª°√≥å§«∫§ÿ¡√–¥—∫πÈ”

3. ∑àÕÕ“°“»

4. ∂—ß®à“¬πÈ”

5. ‡§√◊ËÕß Ÿ∫πÈ”

6. ∫Õ≈≈å«“≈å«

7. ∑àÕ‰´øÕπ

8. ‚§√ß √â“ßÕ“§“√®à“¬πÈ”

9. ∂—ß√—∫πÈ”

10. Õÿª°√≥å«—¥Õ—µ√“°“√‰À≈πÈ”

D

V2

2g

√Ÿª∑’Ë 1 ·ºπ¿“æ· ¥ß™ÿ¥∑¥ Õ∫‰´øÕπ

4. «‘∏’°“√∑¥ Õ∫

1. µ‘¥µ—ÈßÕÿª°√≥å™ÿ¥‰´øÕπ¥—ß√Ÿª∑’Ë 1

‡µ√’¬¡∑àÕÕ“°“»¢π“¥µà“ßÊ ∑’ËµâÕß°“√∑¥ Õ∫

·≈–„Àâ‰¥â§à“‡Œ¥πÈ”ª√–¡“≥ 3.78 m.

2. ‡µ‘¡πÈ”„Àâ∂÷ß√–¥—∫∑’Ë°”Àπ¥·≈–≈Ÿ°≈Õ¬

∑”ß“π
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3. ‡√‘Ë¡„Àâ‰´øÕπ∑”ß“π ‚¥¬‡ªî¥«“≈å«

µ—«∫π·≈–ªî¥«“≈å«µ—«≈à“ß„ÀâπÈ”‰À≈ºà“π‰´øÕπ

‚¥¬¡’‡§√◊ËÕß Ÿ∫πÈ”™à«¬ ‡¡◊ËÕπÈ”‰À≈‡µÁ¡ ‰´øÕπ„Àâªî¥

‡§√◊ËÕß Ÿ∫πÈ”·≈–«“≈å«µ—«∫π

4. ®“°π—Èπ«—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”·≈–

Õ“°“»

5. ‡ª≈’Ë¬π¢π“¥∑àÕÕ“°“» ·≈â«∑”°“√

∑¥≈Õßµ“¡¢âÕ 3. ·≈–¢âÕ 4. µ“¡≈”¥—∫

6. °”Àπ¥§«“¡≈÷°„π°“√ Õ¥∑àÕÕ“°“»

≈ß„π∑àÕ‰´øÕπ®“° 0-100 cm. (¥Ÿ√Ÿª∑’Ë 2

ª√–°Õ∫) ·≈â«∑¥ Õ∫µ“¡¢âÕ 3. ·≈–¢âÕ 4.

µ“¡≈”¥—∫

7. ‡°Á∫¢âÕ¡Ÿ≈°“√∑¥≈Õß «‘‡§√“–Àå·≈–

 √ÿªº≈

5. º≈°“√∑¥ Õ∫

°“√∑¥≈Õß«—¥Õ—µ√“°“√‰À≈¢ÕßπÈ”·≈–

Õ“°“»∑’Ë§«“¡≈÷°µà“ßÊ ‚¥¬∑àÕÕ“°“»„™â¢π“¥

4 x 6 mm., 5 x 8 mm. ·≈– 6.5 x 10 mm.

· ¥ß„π√Ÿª∑’Ë 3, 4 ·≈– 5 µ“¡≈”¥—∫ ®–‡ÀÁπ

«à“∑’ËÕ—µ√“°“√‰À≈¢ÕßπÈ”¡“°¢÷Èπ®–‡Àπ’Ë¬«π”„Àâ

Õ“°“»‰À≈‡¢â“¡“„π‰´øÕπ¡’·π«‚πâ¡¡“°¢÷Èπ

¥â«¬·µà¡’Õ—µ√“°“√‡æ‘Ë¡®–≈¥≈ß®π∂÷ß®ÿ¥Àπ÷Ëß Õ—µ√“

°“√‰À≈¢ÕßπÈ”∑’Ë‡æ‘Ë¡¢÷Èπ‰¡à∑”„ÀâÕ—µ√“°“√‰À≈

¢ÕßÕ“°“»‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°°“√‰À≈¢ÕßπÈ”„π

√–∫∫¢Õß‰´øÕπ ∑”ß“π‚¥¬Õ“»—¬·√ß‚πâ¡∂à«ß

¢Õß‚≈°‡ªìπÀ≈—° °“√‡æ‘Ë¡Õ—µ√“°“√‰À≈ ®÷ß‰¡à

 “¡“√∂„™â‡§√◊ËÕß Ÿ∫πÈ”™à«¬‰¥â ¥—ßπ—Èπ°“√‡æ‘Ë¡

Õ—µ√“°“√‰À≈¢ÕßπÈ”  “¡“√∂∑”‰¥â‚¥¬°“√‡æ‘Ë¡

¢π“¥∑àÕ‰´øÕπ

√Ÿª∑’Ë 2 · ¥ßµ”·Àπàß°“√∑¥ Õ∫

√Ÿª∑’Ë 3 · ¥ß§«“¡ —¡æ—π∏åÕ—µ√“°“√‰À≈¢ÕßπÈ”

·≈–Õ—µ√“°“√‰À≈¢ÕßÕ“°“» ∑’Ë∑àÕ

Õ“°“»¢π“¥ 4 x 6 mm.
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√Ÿª∑’Ë 4 · ¥ß§«“¡ —¡æ—π∏åÕ—µ√“°“√‰À≈¢ÕßπÈ”

·≈–Õ—µ√“°“√‰À≈¢ÕßÕ“°“» ∑’Ë∑àÕ

Õ“°“»¢π“¥ 5 x 8 mm.

∑’Ë∑àÕÕ“°“»¢π“¥ 5 x 8 mm. ·≈–∑”°“√

∑¥≈Õß°—∫∑àÕ‰´øÕπ¢π“¥ 6/8 inch ·≈– 1

inch ‰¥â§«“¡ —¡æ—π∏å¥—ß· ¥ß„π√Ÿª∑’Ë 6 ®–

‡ÀÁπ‰¥â«à“§à“ void fraction ¡’§à“≈¥≈ß∂÷ß®ÿ¥Àπ÷Ëß

·≈â«§ß∑’Ë · ¥ß«à“§«“¡≈÷°„π°“√ Õ¥∑àÕ¡’º≈°—∫

Õ—µ√“°“√‰À≈¢ÕßÕ“°“»„π™à«ß·√°‡∑à“π—Èπ§à“

 —¥ à«π‚¥¬ª√‘¡“µ√¢ÕßÕ“°“»µàÕª√‘¡“µ√

∑—ÈßÀ¡¥À√◊Õ§à“ void fraction [5] ÷́Ëß‡ªìπ°“√

· ¥ß§«“¡ —¡æ—π∏å‡™‘ß —¥ à«π∑’Ë “¡“√∂„™âÕ∏‘∫“¬

·≈–∑”π“¬ ¿“«–°“√∑”ß“π¢Õß‰´øÕπ‰¥â

√Ÿª∑’Ë 5 · ¥ß§«“¡ —¡æ—π∏åÕ—µ√“°“√‰À≈¢ÕßπÈ”

·≈–Õ—µ√“°“√‰À≈¢ÕßÕ“°“»∑’Ë∑àÕÕ“°“»

¢π“¥ 6.5 x 10 mm.

√Ÿª∑’Ë 6 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß void

fraction °—∫§«“¡≈÷°„π°“√ Õ¥∑àÕ

Õ“°“»

√Ÿª∑’Ë 7 §à“ void fraction ¢Õß‰´øÕπ∑’Ë§«“¡≈÷°

-20 cm.
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√Ÿª∑’Ë 8 §à“ void fraction ¢Õß‰´øÕπ∑’Ë

§«“¡≈÷° 10 cm.

√Ÿª∑’Ë 7-10 ‡ªìπ°“√· ¥ß§à“ void fraction

„π°√≥’∑’Ë·ª√º—π∑àÕÕ“°“» ∑àÕ‰´øÕπ·≈–√–¥—∫

§«“¡≈÷°¢Õß∑àÕÕ“°“» æ∫«à“ void fraction ‡æ‘Ë¡

µ“¡¢π“¥¢Õß∑àÕÕ“°“»·≈–¢π“¥¢Õß∑àÕ‰´øÕπ

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫∑’Ë√–¥—∫§«“¡≈÷°·µ°µà“ß°—πæ∫«à“

∑’Ë¢π“¥∑àÕ‰´øÕπ‡≈Á° (6/8 inch) æ∫«à“∑’Ë√–¥—∫

-20 cm. ‰´øÕπ‰¡à “¡“√∂‡°‘¥‰¥â‡π◊ËÕß®“°∑àÕ¡’

¢π“¥‡≈Á°‡°‘π‰ª ‰´øÕπ®–‡°‘¥‚¥¬ ¡∫Ÿ√≥å∑’Ë√–¥—∫

10 cm. ®“°√–¥—∫Õâ“ßÕ‘ß ”À√—∫∑àÕ‰´øÕπ¢π“¥

6/8 inch ·≈– 1 inch  ”À√—∫∑àÕ‰´øÕπ∑’Ë¡’

¢π“¥„À≠à°«à“ 1 inch æ∫«à“§«“¡‡√Á«¢Õß

Õ“°“»∑’Ë‡Àπ’Ë¬«π”¡’§à“ Ÿß¢÷Èπ‡°‘π§«“¡ “¡“√∂¢Õß

‡§√◊ËÕß¡◊Õ«—¥∑’Ë¡’Õ¬Ÿà

6. °“√«‘‡§√“–Àå·≈– √ÿªº≈

ß“π«‘®—¬π’È‰¥â‡ πÕ°“√»÷°…“ ‡°’Ë¬«°—∫ªí®®—¬

∑’Ë¡’º≈µàÕ°“√‡Àπ’Ë¬«π”Õ“°“» „π∑àÕÕ“°“»∑’Ë‰¥â

∑”°“√‡®“–∑’Ë¥â“π∫π¢Õß‰´øÕπ °“√∑¥ Õ∫

‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å¢Õßªí®®—¬µà“ß Ê ∑’Ë¡’º≈µàÕ

§«“¡≈÷°„π°“√ Õ¥∑àÕÕ“°“» ‡æ◊ËÕ„Àâ‰¥âÕ—µ√“

°“√‰À≈¢ÕßÕ“°“»¡“°∑’Ë ÿ¥ æ∫«à“Õ—µ√“°“√‰À≈

¢ÕßÕ“°“»‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡æ‘Ë¡Õ—µ√“°“√‰À≈¢ÕßπÈ”

·µà‡π◊ËÕß®“°°“√∑¥ Õ∫‡ªìπ√–∫∫‰´øÕπ∑’Ë‰¡à¡’

°“√„™â‡§√◊ËÕß Ÿ∫πÈ”™à«¬‡æ‘Ë¡Õ—µ√“°“√‰À≈¢ÕßπÈ”

¥—ßπ—Èπ∑àÕ‰´øÕπ·µà≈–¢π“¥„Àâ§à“Õ—µ√“°“√‰À≈

 Ÿß ÿ¥§à“‡¥’¬«‡∑à“π—Èπ °“√‡æ‘Ë¡Õ—µ√“°“√‰À≈¢Õß

πÈ”À¡“¬∂÷ß°“√‡ª≈’Ë¬π∑àÕ‰´øÕπ„Àâ„À≠à¢÷Èπ °“√

‰À≈¢ÕßÕ“°“»„π∑àÕ‰´øÕπ §◊Õ °“√∑’ËÕ“°“»∂Ÿ°

‡Àπ’Ë¬«π”‡¢â“¡“·∑π∑’ËπÈ” ‡¡◊ËÕ¡’Õ“°“»¡“°¢÷Èπ„π

‰´øÕπ∂÷ß®ÿ¥Àπ÷Ëß ®–∑”„ÀâπÈ”„π‰´øÕπ‰¡à “¡“√∂

‰À≈µàÕ‰ª‰¥â §à“ void fraction ®“°°“√∑¥ Õ∫

§à“ void fraction  Ÿß ÿ¥¡’§à“ 0.5  ∑—Èßπ’È°“√∑’Ë

√Ÿª∑’Ë 9 §à“ void fraction ¢Õß‰´øÕπ∑’Ë

§«“¡≈÷° 20 cm.

√Ÿª∑’Ë 10 §à“ void fraction ¢Õß‰´øÕπ∑’Ë

§«“¡≈÷° 30 cm.
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‰´øÕπ¬—ß§ß∑”ß“π∑’Ë§à“ void fraction  Ÿß Ê

π—Èπ “¡“√∂∑”‰¥â‚¥¬°“√ Õ¥∑àÕÕ“°“»≈ßµ“¡

·π«∑“ßÕÕ°¢ÕßπÈ”„π‰´øÕπ °“√ Õ¥≈÷°‡æ‘Ë¡

¢÷Èπ∑”„Àâ‚Õ°“ ∑’Ë‰´øÕπÀ¬ÿ¥∑”ß“π¬“°¢÷Èπ ·µà

‰¡à∑”„ÀâÕ—µ√“°“√‰À≈¢ÕßÕ“°“»‡æ‘Ë¡¢÷Èπ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ æ.∑.º». Õ‚≥∑—¬  ÿ¢· ßæπ¡√ÿâß

∑’Ë°√ÿ≥“„Àâ§”·π–π” „Àâ§”ª√÷°…“ µ≈Õ¥®π

¥Ÿ·≈°«¥¢—π ‡ªìπ·√ß∫—π¥“≈„®„Àâ°“√∑¥≈Õß

§√—Èßπ’È¡’§«“¡°â“«Àπâ“ ®π·≈â«‡ √Á®

¢Õ¢Õ∫§ÿ≥Õ“®“√¬å ¥√. ‰æ»“≈ π“º≈ ∑’Ë

°√ÿ≥“„Àâ§”·π–π” µ√«®·°â „Àâ°“√∑¥≈Õß¡’

§«“¡ ¡∫Ÿ√≥å¬‘Ëß¢÷Èπ
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