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∫∑π”
æ≈—ßß“ππ—∫‡ªìπªí®®—¬æ◊Èπ∞“π¢Õß°“√¥”√ß™’æ¢Õß¡πÿ…¬å„πªí®®ÿ∫—π ·µà·À≈àßº≈‘µæ≈—ßß“π°≈—∫≈¥πâÕ¬

≈ß‰ª∑ÿ°∑’ æ≈—ßß“π∫“ßª√–‡¿∑„™â·≈â«À¡¥‰ª‰¡à “¡“√∂π”°≈—∫¡“„™â„À¡à‰¥âÕ’° ·≈–∫“ßª√–‡¿∑∂÷ß·¡â«à“

 “¡“√∂À¡ÿπ‡«’¬π°≈—∫¡“„™â„À¡à‰¥â·µà°Á¬—ß‰¡à§ÿâ¡§à“°—∫°“√≈ß∑ÿπ„π‡™‘ßæ“≥‘™¬å ¥—ßπ—Èπ ®÷ß®”‡ªìπÕ¬à“ß¬‘Ëß∑’ËµâÕß
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°“√„™âæ≈—ßß“π∑’Ë‰¡à‡À¡“– ¡°àÕ„Àâ‡°‘¥µâπ∑ÿπ∑’Ë Ÿß‡°‘π§«“¡®”‡ªìπ À“° “¡“√∂≈¥§à“„™â®à“¬„π à«ππ’È

≈ß‰ª‰¥â‚¥¬‰¡à àßº≈°√–∑∫µàÕ√–∫∫°“√º≈‘µ·≈–§ÿ≥¿“æ¢Õßº≈‘µ¿—≥±å·≈â« ®–°àÕ„Àâ‡°‘¥°”‰√‰¥â¡“°°«à“§Ÿà·¢àß∑’Ë

‰¡à¡’√–∫∫°“√®—¥°“√æ≈—ßß“π∑’Ë¥’æÕ ∑”„Àâ “¡“√∂µàÕ Ÿâ∑“ß∏ÿ√°‘®°—∫§Ÿà·¢àß¢—π‰¥â °“√®—¥°“√æ≈—ßß“π®÷ß‡ªìπº≈

®“°§«“¡æ¬“¬“¡∑’Ë®–≈¥§à“„™â®à“¬∑“ß¥â“πæ≈—ßß“π≈ß ·µà«‘∏’¥”‡π‘π°“√‰¡à§«√‡πâπ∑’Ë°“√ª√–À¬—¥‡æ’¬ßÕ¬à“ß‡¥’¬«

·µàµâÕß§√Õ∫§≈ÿ¡∂÷ß°“√„™âÕ¬à“ß™“≠©≈“¥ ·≈–‰¥âº≈§«∫§Ÿà°—π‰ª¥â«¬

º≈≈—æ∏å®“°°“√®—¥°“√æ≈—ßß“π∑’Ë¥’π—Èπ πÕ°®“°®–≈¥§à“„™â®à“¬·≈–µâπ∑ÿπ„π°“√º≈‘µ‰¥â‚¥¬µ√ß·≈â«

¬—ß “¡“√∂π”‡ß‘π‡À≈◊Õ®à“¬π’È‰ª„™â≈ß∑ÿπÕ¬à“ßÕ◊Ëπ‰¥â¡“°¢÷Èπ ·≈–°≈à“«‰¥â«à“‡ªìπ«‘∏’°“√Àπ÷Ëß¢Õß°“√¡’ à«π√à«¡

„π°“√√—°…“ ‘Ëß·«¥≈âÕ¡¥â«¬

 ”À√—∫°“√®—¥°“√¥â“π°“√„™âæ≈—ßß“π„πÕÿª°√≥åÕ◊ËπÊ πÕ°‡Àπ◊Õ®“°∑’Ë°≈à“«‰«â„π‡≈à¡π’È·≈â«  ‡™àπ √–∫∫

Õ“°“»Õ—¥ √–∫∫‰ÕπÈ” ‡ªìπµâπ  ºŸâ π„® “¡“√∂»÷°…“√“¬≈–‡Õ’¬¥„π‡Õ° “√‡º¬·æ√à‡©æ“–‡√◊ËÕßπ—ÈπÊ ‰¥â
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1
°“√®—¥°“√°“√„™âæ≈—ßß“π‰øøÑ“ À¡“¬∂÷ß°‘®°√√¡∑’Ë‡°’Ë¬«¢âÕß°—∫°“√®—¥°“√·≈–°“√§«∫§ÿ¡°“√„™â

‡§√◊ËÕß®—°√ Õÿª°√≥å‰øøÑ“·≈–· ß «à“ß ‡æ◊ËÕ≈¥§à“‰øøÑ“·≈– àßº≈„Àâ°“√„™âæ≈—ßß“π‡ªìπ‰ªÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

¡“°∑’Ë ÿ¥‚¥¬

®—¥°“√·≈–§«∫§ÿ¡§à“ª√‘¡“≥æ≈—ßß“π‰øøÑ“ (®”π«πÀπà«¬∑’Ë„™â) §à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“‡©≈’Ë¬„π

15 π“∑’∑’Ë Ÿß ÿ¥ (Peak Demand) §à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“√’·Õ§∑’ø‡©≈’Ë¬„π 15 π“∑’∑’Ë Ÿß ÿ¥ (Reactive Power)

„Àâ¡’§à“πâÕ¬∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â

¥—™π’∑’Ë„™â«—¥ª√– ‘∑∏‘¿“æ¢Õß°“√®—¥°“√·≈–°“√§«∫§ÿ¡¡’Õ¬ŸàÀ≈“¬µ—« °“√‡≈◊Õ°„™â¥—™π’µ—«„¥π—Èπ¢÷Èπ

Õ¬Ÿà°—∫≈—°…≥–°“√„™âæ≈—ßß“π‰øøÑ“¢Õß·µà≈– ∂“πª√–°Õ∫°“√ ‰¥â·°à §à“‰øøÑ“‡©≈’Ë¬µàÕÀπà«¬ §à“µ—«ª√–°Õ∫‚À≈¥

§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“ ª√‘¡“≥°“√„™âæ≈—ßß“πµàÕÀπà«¬º≈º≈‘µ ¡Ÿ≈§à“æ≈—ßß“π‰øøÑ“µàÕÀπà«¬º≈º≈‘µ ª√‘¡“≥

æ≈—ßß“π‰øøÑ“µàÕÀπà«¬æ◊Èπ∑’Ë ‡ªìπµâπ

1. ·π«∑“ß°“√®—¥°“√

‡ªìπ°√–∫«π°“√ª√—∫‡ª≈’Ë¬π≈—°…≥–°“√„™â‰øøÑ“‡æ◊ËÕ≈¥§à“„™â®à“¬∑“ß¥â“π‰øøÑ“ «‘∏’°“√¡’∑—Èß°“√ àß‡ √‘¡°“√

ª√–À¬—¥æ≈—ßß“π ·≈–°“√„™â°≈‰°¥â“π√“§“§à“‰øøÑ“  √ÿª‡ªìπ¡“µ√°“√À≈—° 4 ¡“µ√°“√ ¥—ßπ’È

°“√®—¥°“√°“√„™âæ≈—ßß“π‰øøÑ“
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≈¥°”≈—ß‰øøÑ“„π™à«ß‚À≈¥ Ÿß ÿ¥

‡æ‘Ë¡°“√„™â‰øøÑ“„π™à«ß‡«≈“‚À≈¥µË”

‡©≈’Ë¬°“√„™â‚À≈¥„π·µà≈–‡«≈“„Àâ„°≈â‡§’¬ß°—π

Õπÿ√—°…åæ≈—ßß“π‰øøÑ“ ‚¥¬°“√¥Ÿ·≈∫”√ÿß√—°…“Õÿª°√≥åµà“ßÊ „Àâ¡’ª√– ‘∑∏‘¿“æÕ¬Ÿà‡ ¡Õ

º≈µÕ∫·∑π®“°°“√®—¥°“√°“√„™â‰øøÑ“¡’¥—ßµàÕ‰ªπ’È

1.1 °“√≈¥§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥  “¡“√∂™–≈Õ°“√≈ß∑ÿπ™à«ß°“√ √â“ß‚√ß‰øøÑ“ ‡æ◊ËÕ√Õß√—∫

§«“¡µâÕß°“√„™â‰øøÑ“∑’Ë‡æ‘Ë¡¢÷Èπ‰¥â

1.2 °“√‡æ‘Ë¡§à“µ—«ª√–°Õ∫‚À≈¥ (Load Factor) ∑”„Àâ‡°‘¥°“√„™â‰øøÑ“Õ¬à“ß§ÿâ¡§à“

1.3  “¡“√∂æ¬“°√≥å‚À≈¥‰¥âÕ¬à“ß‡À¡“– ¡¡“°¢÷Èπ

1.4 ∑”„Àâ√“§“§à“‰øøÑ“‚¥¬√«¡µË”≈ß

2. ·π«∑“ß°“√≈¥§à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥
„π°“√æ‘®“√≥“‡æ◊ËÕ≈¥§à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥ ®”‡ªìπµâÕß‡¢â“„®§”«à“µ—«ª√–°Õ∫‚À≈¥ (Load

Factor) ‡ ’¬°àÕπ µ—«ª√–°Õ∫‚À≈¥‡ªìπ§à“∑’Ë‰¥â®“°°“√«—¥§«“¡ ¡Ë”‡ ¡Õ¢Õß°“√„™âæ≈—ßß“π‰øøÑ“ ‚¥¬§”π«≥

®“° ¡°“√¥—ßµàÕ‰ªπ’È

µ—«ª√–°Õ∫‚À≈¥ =     x 100%
®”π«πÀπà«¬∑’Ë„™â∑—ÈßÀ¡¥„π 1 ‡¥◊Õπ (kWh)

°”≈—ß‰øøÑ“ Ÿß ÿ¥∑’Ë„™â„π 1 ‡¥◊Õπ (kW) x ®”π«π™—Ë«‚¡ß„π 1 ‡¥◊Õπ (h)
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2.1 ª√–‚¬™πå∑’Ë‰¥â√—∫

∑”„Àâª√– ‘∑∏‘¿“æ°“√„™âæ≈—ßß“π‰øøÑ“ Ÿß¢÷Èπ ∂â“§à“µ—«ª√–°Õ∫‚À≈¥¡’§à“ Ÿß‡∑à“‰√ §à“‰øøÑ“‡©≈’Ë¬µàÕ

Àπà«¬¬‘ËßµË”≈ß‡∑à“π—Èπ ®– “¡“√∂≈¥§à“„™â®à“¬¥â“πæ≈—ßß“π≈ß‰¥â ™à«¬„Àâµâπ∑ÿπ°“√º≈‘µµË”≈ß

®–‡ ’¬§à“‰øøÑ“„π à«π∑’Ë‡ªìπ§à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“ (Demand Charge) µË”≈ß

æ≈—ßß“π‰øøÑ“ Ÿ≠‡ ’¬„πÀ¡âÕ·ª≈ß‰øøÑ“·≈– “¬‰øøÑ“≈¥≈ß

™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√„™âß“π‡§√◊ËÕß®—°√

2.2 ¢—ÈπµÕπ°“√§«∫§ÿ¡§à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥ (Peak Demand)

«‘∏’°“√§«∫§ÿ¡§à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥¡’«‘∏’¥”‡π‘π°“√¥—ßµàÕ‰ªπ’È

(1) °“√√«∫√«¡¢âÕ¡Ÿ≈

®—¥∑”√“¬°“√· ¥ß‡§√◊ËÕß®—°√·≈–Õÿª°√≥å∑’Ë„™â‰øøÑ“∑—ÈßÀ¡¥¿“¬„π‚√ßß“π„Àâ‡ªìπÀ¡«¥À¡Ÿà ‡æ◊ËÕ„Àâ –¥«°

µàÕ°“√§âπ§«â“·≈–µ√«® Õ∫‰¥âßà“¬

®—¥∑”«ß®√∑“ß‰øøÑ“ (Single Line Diagram) ‡æ◊ËÕ„™â‡ªìπ·π«∑“ß°“√µ√«® Õ∫µ”·Àπàß¢ÕßÕÿª°√≥å

‰øøÑ“ ·≈–¢π“¥·√ß¥—π‰øøÑ“ (Voltage) ∑’Ë„™â

 ”√«®ª√‘¡“≥°“√„™â‰øøÑ“ ‚¥¬°“√µ√«®«—¥‡§√◊ËÕß®—°√·≈–Õÿª°√≥å‰øøÑ“Õ¬à“ß≈–‡Õ’¬¥ ‡™àπ µâÕß√Ÿâ

«à“‡ªìπ‡§√◊ËÕß™π‘¥‰Àπ ¡’¢π“¥‡∑à“‰√  ¿“æ°“√„™âß“π‡ªìπÕ¬à“ß‰√ ·≈â«π”¢âÕ¡Ÿ≈‡À≈à“π’È¡“„™â„π°“√§«∫§ÿ¡

§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥
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§”π«≥À“§à“µ—«ª√–°Õ∫‚À≈¥·≈–®—¥∑”‡ âπ‚§âß‚À≈¥ (Load Curve) ‚¥¬ª°µ‘™à«ß‡«≈“∑”ß“π¢Õß

Õÿª°√≥å‰øøÑ“·µà≈–™π‘¥®–·µ°µà“ß°—π ∫“ß™π‘¥¡’‚À≈¥§ß∑’Ë ∫“ß™π‘¥¡’‚À≈¥‰¡à§ß∑’Ë ∫“ß™π‘¥„™âß“πµ≈Õ¥‡«≈“

∫“ß™π‘¥∑”ß“π‡ªìπ√–¬–Ê ‡¡◊ËÕ¥Ÿº≈√«¡¢Õß°“√„™â‚À≈¥ ª√“°Ø«à“°“√„™â‰øøÑ“„π·µà≈–™à«ß‡«≈“¢Õß‚√ßß“π¡’§à“

‰¡à‡∑à“°—π °“√§«∫§ÿ¡§à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥ ®÷ß§«√æ‘®“√≥“§à“µ—«ª√–°Õ∫‚À≈¥ ∑—Èß√“¬‡¥◊Õπ·≈–√“¬«—π

- °“√§”π«≥À“§à“µ—«ª√–°Õ∫‚À≈¥√“¬«—π

µ—«Õ¬à“ßµàÕ‰ªπ’È§◊Õ°“√§”π«≥À“µ—«ª√–°Õ∫‚À≈¥√“¬«—π

µ—«Õ¬à“ß∑’Ë 1 ‚√ßß“π·ÀàßÀπ÷Ëß∑”ß“π 16 ™—Ë«‚¡ß ¡’°“√∫—π∑÷°ª√‘¡“≥æ≈—ßß“π‰øøÑ“∑ÿ°Ê ™—Ë«‚¡ß µ≈Õ¥ 24 ™—Ë«‚¡ß

ª√“°Ø¥—ßµ“√“ß∑’Ë 1 - 1

µ“√“ß∑’Ë 1 - 1 °“√∫—π∑÷°ª√‘¡“≥æ≈—ßß“π‰øøÑ“‡ªìπ√“¬™—Ë«‚¡ß

°”≈—ß‰øøÑ“ Ÿß ÿ¥‡©≈’Ë¬ ª√‘¡“≥ °”≈—ß‰øøÑ“ Ÿß ÿ¥‡©≈’Ë¬ ª√‘¡“≥
™—Ë«‚¡ß∑’Ë 15 π“∑’ „π™—Ë«‚¡ß∑’Ë æ≈—ßß“π‰øøÑ“ ™—Ë«‚¡ß∑’Ë 15 π“∑’ „π™—Ë«‚¡ß∑’Ë æ≈—ßß“π‰øøÑ“

(kWh) (kWh)

1 50 50 13 200 200
2 50 50 14 450 450
3 50 50 15 650 650
4 50 50 16 650 650
5 50 50 17 650 650
6 50 50 18 400 400
7 50 50 19 400 400
8 200 200 20 400 400
9 350 350 21 350 350
10 450 450 22 350 350
11 450 450 23 240 240
12 450 450 24 50 40

 √«¡ 7,040
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®“°µ“√“ß∑’Ë 1 - 1 æ≈—ßß“π‰øøÑ“∑’Ë„™â∑—ÈßÀ¡¥‡∑à“°—∫ 7,040 kWh

°”≈—ß‰øøÑ“‡©≈’Ë¬„π 24 ™—Ë«‚¡ß =  = 293.33 kW

µ—«ª√–°Õ∫‚À≈¥√“¬«—π =       X 100%

µ—«ª√–°Õ∫‚À≈¥√“¬«—π =    X 100% = 45.12%

- °“√‡¢’¬π‡ âπ‚§âß‚À≈¥ (Load Curve)

‡ªìπ°“√π”º≈°“√∫—π∑÷°°“√„™âæ≈—ßß“π‰øøÑ“√“¬™—Ë«‚¡ß¡“∑”‡ªìπ‡ âπ‚§âß‚À≈¥ ∑”„Àâ∑√“∫∂÷ß≈—°…≥–

°“√„™âæ≈—ßß“π‰øøÑ“·≈–§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥„π·µà≈–™à«ß‡«≈“‰¥âÕ¬à“ß∂Ÿ°µâÕß ¥—ß· ¥ß„π√Ÿª

‡ âπ‚§âß‚À≈¥ (Load curve)

- «‘∏’À“§à“µ—«ª√–°Õ∫‚À≈¥√“¬«—π∑’Ë‡À¡“– ¡

§à“µ—«ª√–°Õ∫‚À≈¥∑’Ë‡À¡“– ¡¢÷ÈπÕ¬Ÿà°—∫™—Ë«‚¡ß∑”ß“π¢Õß‚√ßß“π ∂â“∑”ß“π«—π≈– 24 ™—Ë«‚¡ß §à“µ—«ª√–°Õ∫

‚À≈¥∑’Ë‡À¡“– ¡§«√¡’§à“ª√–¡“≥ 80 ‡ªÕ√å‡´Áπµå

7,040

24

293.33

650

 °”≈—ß‰øøÑ“∑’Ë‚À≈¥„™â (kW)
LOAD FACTOR 45.12%

PEAK 650 kW

°”≈—ß‰øøÑ“‡©≈’Ë¬

293.33 kW

°”≈—ß‰øøÑ“‡©≈’Ë¬„π 24 ™—Ë«‚¡ß (kW)
°”≈—ß‰øøÑ“ Ÿß ÿ¥„π 24 ™—Ë«‚¡ß (kW)

°”≈—ß‰øøÑ“ Ÿß ÿ¥

™à«ß‡«≈“ (h)
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∂â“∑”ß“π«—π≈– 16 ™—Ë«‚¡ß §à“µ—«ª√–°Õ∫‚À≈¥∑’Ë‡À¡“– ¡®–¡’§à“ =  x 80  = 53.33%

·≈–∂â“∑”ß“π«—π≈– 8 ™—Ë«‚¡ß §à“µ—«ª√–°Õ∫‚À≈¥∑’Ë‡À¡“– ¡®–¡’§à“ =        x 80  = 26.67%

¥—ßπ—Èπ ‡¡◊ËÕ “¡“√∂À“§à“µ—«ª√–°Õ∫‚À≈¥√“¬«—π∑’Ë‡À¡“– ¡ ”À√—∫™à«ß‡«≈“∑’Ë·µ°µà“ß°—π‰¥â·≈â« «‘∏’∑’Ë®–

À“§à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥∑”‰¥â¥—ßπ’È

®“°µ—«Õ¬à“ß∑’Ë 1 °”≈—ß‰øøÑ“‡©≈’Ë¬„π 24 ™—Ë«‚¡ß = 293.33 kW ‚√ßß“π∑”ß“π«—π≈– 16 ™—Ë«‚¡ß §à“

µ—«ª√–°Õ∫‚À≈¥∑’Ë‡À¡“– ¡ = 53.33%

°”≈—ß‰øøÑ“ Ÿß ÿ¥„π 24 ™—Ë«‚¡ß  =        X 100

     =  550 kW

¥—ßπ—Èπ§à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥∑’Ë‡À¡“– ¡¡’§à“‡∑à“°—∫ 550 kW

(2) «“ß·ºπ¥”‡π‘π°“√

æ‘®“√≥“«à“‡§√◊ËÕß„™â‰øøÑ“‡§√◊ËÕß„¥ “¡“√∂‡ª≈’Ë¬π‡«≈“°“√„™âß“π‰¥â∫â“ß‡æ◊ËÕ‡≈’Ë¬ß°“√„™â°”≈—ß‰øøÑ“ Ÿß ÿ¥

™à«ß‡«≈“∑’Ë§“¥«à“®–¡’°“√„™â°”≈—ß‰øøÑ“ Ÿß ÿ¥ (‚¥¬æ‘®“√≥“®“°‡ âπ‚§âß‚À≈¥) §«√¡’‰ø —≠≠“≥∑’Ë

‡§√◊ËÕß„™â‰øøÑ“‡§√◊ËÕß∑’Ë‰¡à®”‡ªìπ À√◊Õ¡’§«“¡®”‡ªìπ‰¡à¡“° ‡æ◊ËÕµ—¥À√◊ÕÀ¬ÿ¥°“√„™âß“π™—Ë«§√“«®π°«à“™à«ß‡«≈“

¥—ß°≈à“« ºà“πæâπ‰ª ®÷ß®–‡ªî¥„™âµ“¡≈”¥—∫°àÕπÀ≈—ßµ“¡ª°µ‘ §«√·®âß‡«≈“°“√ªî¥/‡ªî¥‡§√◊ËÕß„Àâ™—¥‡®π·≈–‰¡à

§«√µ—Èß‡ªÑ“À¡“¬§«“¡µâÕß°“√„™â‰øøÑ“‰«â Ÿß‡°‘π¢Õ∫‡¢µ§«“¡®”‡ªìπ„π°“√º≈‘µ

æ‘®“√≥“«à“‡§√◊ËÕß„™â‰øøÑ“„¥∑’Ë “¡“√∂·°â‰¢À√◊Õ‡ª≈’Ë¬π¢π“¥„Àâ„™âæ≈—ß‰øøÑ“πâÕ¬≈ß ‚¥¬¬Õ¡„Àâ

‡¥‘π‡§√◊ËÕßπ“π¢÷Èπ ´÷Ëß®–≈¥§à“°”≈—ß‰øøÑ“ Ÿß ÿ¥„π™à«ß‡«≈“‚À≈¥ Ÿß ÿ¥ ≈¥æ≈—ßß“π Ÿ≠‡ ’¬„π√–∫∫ ·≈–∑”„Àâ

8
24

16
24

°”≈—ß‰øøÑ“ Ÿß ÿ¥„π 24 ™—Ë«‚¡ß (kW)  = x 100%°”≈—ß‰øøÑ“‡©≈’Ë¬„π 24 ™—Ë«‚¡ß (kW)

µ—«ª√–°Õ∫‚À≈¥√“¬«—π

293.33
53.33

µ—«ª√–°Õ∫‚À≈¥√“¬«—π =        x 100%
°”≈—ß‰øøÑ“‡©≈’Ë¬„π 24 ™—Ë«‚¡ß (kW)

°”≈—ß‰øøÑ“ Ÿß ÿ¥„π 24 ™—Ë«‚¡ß (kW)
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µâπ∑ÿπ‡©≈’Ë¬§à“‰øøÑ“µàÕº≈º≈‘µµË”≈ß¥â«¬

æ‘®“√≥“‡≈◊Õ°°“√∑”ß“π∑’Ë‰¡àµâÕß„™â‰øøÑ“ „π™à«ß∑’Ë¡’§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥ ‡™àπ „™â·√ßß“π§π

æ≈—ßß“π· ßÕ“∑‘µ¬å æ≈—ßß“π≈¡ ‡ªìπµâπ

æ‘®“√≥“«à“‡§√◊ËÕß„™â‰øøÑ“·µà≈–‡§√◊ËÕß∑’Ë„™âÕ¬Ÿà‡¥‘¡¡’¢π“¥„À≠à‰ªÀ√◊Õ„™â‡µÁ¡°”≈—ßÀ√◊Õ‰¡à ‚¥¬‡ª√’¬∫‡∑’¬∫

®“°§à“∑“ß‰øøÑ“∑’Ë·ºàπªÑ“¬ª√–®”‡§√◊ËÕß°—∫§à“∑’Ë«—¥‰¥â®√‘ß ª°µ‘ª√– ‘∑∏‘¿“æ¢Õß‡§√◊ËÕß„™â‰øøÑ“®–¡’§à“ Ÿß ‡¡◊ËÕ„™â

ß“π∑’Ë‚À≈¥ 80 - 100% ©–π—Èπ À“°æ∫«à“¡’¢π“¥„À≠à°«à“°“√„™âß“π®√‘ß§«√æ‘®“√≥“≈¥¢π“¥‡§√◊ËÕß„™â‰øøÑ“π—Èπ≈ß

æ‘®“√≥“«à“¡’Õÿª°√≥åÀ√◊Õ√–∫∫‰øøÑ“∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√ª√–À¬—¥æ≈—ßß“π ∑’Ë “¡“√∂π”¡“„™â°—∫

√–∫∫°“√º≈‘µ‡¥‘¡‰¥âÀ√◊Õ‰¡à ‡™àπ Õ‘π‡«Õ√å‡µÕ√å (Inverter)  ”À√—∫§«∫§ÿ¡§«“¡‡√Á«¢Õß¡Õ‡µÕ√å µ—«§«∫§ÿ¡§«“¡

µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥ (Peak Demand Controller) À≈Õ¥ª√–À¬—¥æ≈—ßß“π  “¬æ“π·∫∫ Flat ‡ªìπµâπ

æ‘®“√≥“°“√‡ª≈’Ë¬π·ª≈ß·≈–ª√—∫ª√ÿß√–∫∫°“√º≈‘µ æ¬“¬“¡»÷°…“√–∫∫°“√º≈‘µ‡æ◊ËÕ§«∫§ÿ¡‰¡à„Àâ

°“√„™â°”≈—ß‰øøÑ“ Ÿß ÿ¥∑’Ë‡°‘¥¢÷Èπ„π™à«ß 15 π“∑’·√° ¡’§à“ Ÿß‡°‘π°«à“∑’Ë§«√®–‡ªìπ

À≈’°‡≈’Ë¬ß°“√ µ“√å∑¡Õ‡µÕ√å¢π“¥„À≠à·≈–Õÿª°√≥å„Àâ§«“¡√âÕπµà“ßÊ „π‡«≈“‡¥’¬«°—π ‡™àπ ‡µ“À≈Õ¡

‰øøÑ“ À√◊Õ‡µ“Õ∫‰øøÑ“ ‡ªìπµâπ

°“√π”æ≈—ßß“π‰øøÑ“¡“„™â∑”πÈ”√âÕπ·≈–πÈ”‡¬Áπ §«√À≈’°‡≈’Ë¬ß°“√‡¥‘π‡§√◊ËÕß‡«≈“∑’Ë¡’§«“¡µâÕß°“√

æ≈—ß‰øøÑ“ Ÿß ÿ¥ ·≈–‡µ√’¬¡„Àâ¡’∂—ß‡°Á∫πÈ”√âÕπ·≈–πÈ”‡¬Áπ„Àâ‡æ’¬ßæÕ°—∫§«“¡µâÕß°“√„π‡«≈“¥—ß°≈à“«¥â«¬

 π—∫ πÿπ°“√ª√–À¬—¥‰øøÑ“„π™à«ß∑’Ë¡’§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥ ‡™àπ ªî¥‡§√◊ËÕßª√—∫Õ“°“»

ªî¥‡§√◊ËÕß∑”πÈ”‡¬Áπ ‡ªìπµâπ

(3) ¥”‡π‘π°“√§«∫§ÿ¡·≈–µ‘¥µ“¡º≈

®—¥„Àâ¡’æπ—°ß“π∑’Ë∑”Àπâ“∑’Ë§«∫§ÿ¡°“√‡ªî¥·≈–ªî¥Õÿª°√≥å‰øøÑ“ πÕ°®“°π’ÈΩÉ“¬∫√‘À“√µâÕß¡Õ∫À¡“¬

„Àâ∫ÿ§§≈·≈–§≥–∫ÿ§§≈§«∫§ÿ¡µ‘¥µ“¡¥Ÿ·≈Õ¬à“ß„°≈â™‘¥·≈–¡’°“√‡ πÕº≈≈—æ∏å‡ªìπ√–¬–Ê

¡’°“√„™â‡§√◊ËÕß§«∫§ÿ¡Õ—µ‚π¡—µ‘‡æ◊ËÕµ—¥µàÕ‚À≈¥∑’Ë‰¡à®”‡ªìπ„π™à«ß‡«≈“∑’Ë¡’§«“¡µâÕß°“√æ≈—ß‰øøÑ“

 Ÿß ÿ¥
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2√–∫∫®à“¬æ≈—ßß“π‰øøÑ“

√–∫∫√—∫·≈–®à“¬‰øøÑ“∑’Ë¡’ª√– ‘∑∏‘¿“æ ®–™à«¬ª√–À¬—¥æ≈—ßß“π‰¥â ¥—ßπ—Èπ À“°„πÕÿµ “À°√√¡·≈–Õ“§“√

¡’°“√ÕÕ°·∫∫√–∫∫√—∫·≈–®à“¬‰øøÑ“∑’Ë¡’ª√– ‘∑∏‘¿“æ°Á®–™à«¬ª√–À¬—¥æ≈—ßß“π‰øøÑ“‰¥â‡ªìπÕ¬à“ß¥’ °“√ÕÕ°·∫∫

√–∫∫‰øøÑ“∑’Ë¥’π—Èπ ºŸâÕÕ°·∫∫µâÕß‡≈◊Õ°„™âÕÿª°√≥å∑’Ë‡À¡“– ¡·≈–‰¥â¡“µ√∞“π¢Õß°“√‰øøÑ“π§√À≈«ßÀ√◊Õ¿Ÿ¡‘¿“§

´÷Ëß®–∑”„Àâ„™âß“π‰¥âÕ¬à“ßª≈Õ¥¿—¬·≈– “¡“√∂„™âß“π‰¥â¬“«π“π

1. ·ºß√—∫·≈–®à“¬‰øøÑ“À≈—° (Main Distribution Board)

„π‚√ßß“πÕÿµ “À°√√¡·≈–Õ“§“√¢π“¥„À≠à µâÕß¡’·ºß√—∫·≈–®à“¬‰øøÑ“À≈—° ‡ªìπ‡√◊ËÕß ”§—≠∑’Ë®–µâÕß

ÕÕ°·∫∫µ‘¥µ—Èß·ºß√—∫·≈–®à“¬‰øøÑ“„Àâ‡À¡“– ¡ ·≈–™à«¬„π°“√ª√–À¬—¥æ≈—ßß“π  ”À√—∫‚√ßß“πÀ√◊ÕÕ“§“√

¢π“¥‡≈Á° ·ºß√—∫·≈–®à“¬‰øøÑ“ °Á§◊Õ µŸâ®à“¬‰øøÑ“∑’Ëµ‘¥µ—Èßµ“¡®ÿ¥µà“ßÊ „πÀâÕß∑”ß“π∑’ËµâÕß„™â‰øøÑ“π—Ëπ‡Õß

°“√µ‘¥µ—Èß§«√„ÀâÕ¬Ÿà∫√‘‡«≥»Ÿπ¬å°≈“ß¢Õß¿“√– (Load) ´÷Ëß “¡“√∂æ‘®“√≥“‰¥â¥—ßπ’È

ÀâÕß ’Ë‡À≈’Ë¬¡º◊πºâ“ ®“°√Ÿª °. ‡ªìπ°“√µ‘¥µ—ÈßµŸâ®à“¬‰øøÑ“„ÀâÕ¬Ÿà∫√‘‡«≥¥â“π„¥¥â“πÀπ÷Ëß¢ÕßÀâÕß

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√µ‘¥µ—Èß∫√‘‡«≥°≈“ßÀâÕß¥—ß√Ÿª ¢. ®–æ∫«à“æ≈—ßß“π Ÿ≠‡ ’¬„π “¬≈¥≈ß‡ªìπ 1/4 ‡∑à“

°”Àπ¥„Àâ R = §«“¡µâ“π∑“π (Resistance) ¢Õßµ—«π” 1 ‡ âπ

I = °√–· ‚À≈¥ (Load Current)

L = §«“¡¬“«¢Õßµ—«π”
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        °. °“√µ‘¥µ—ÈßµŸâ®à“¬‰øøÑ“∑“ß¥â“π¢â“ß¢ÕßÀâÕß   ¢. °“√µ‘¥µ—ÈßµŸâ®à“¬‰øøÑ“∫√‘‡«≥°≈“ßÀâÕß

°“√µ‘¥µ—ÈßµŸâ®à“¬‰øøÑ“„πÀâÕß ’Ë‡À≈’Ë¬¡º◊πºâ“

ÀâÕß ’Ë‡À≈’Ë¬¡®—µÿ√—  ®“°√Ÿª §. ‡ªìπ°“√µ‘¥µ—ÈßµŸâ®à“¬‰øøÑ“∑’Ë∫√‘‡«≥¥â“π¢â“ß¢ÕßÀâÕß ®–æ∫«à“πÕ°®“°

µâÕß°”Àπ¥„Àâ “¬‰øøÑ“¡’¢π“¥„À≠à°«à“ª°µ‘·≈â« ¬—ß Ÿ≠‡ ’¬æ≈—ßß“π‡æ‘Ë¡¢÷ÈπÕ’°

        §. °“√µ‘¥µ—ÈßµâŸ®à“¬‰øøÑ“∑“ß¥â“π¢â“ß¢ÕßÀâÕß   ß. °“√µ‘¥µ—ÈßµâŸ®à“¬‰øøÑ“∫√‘‡«≥°≈“ßÀâÕß

°“√µ‘¥µ—ÈßµŸâ®à“¬‰øøÑ“„πÀâÕß ’Ë‡À≈’Ë¬¡®—µÿ√— 

πÕ°®“°æ‘®“√≥“µ”·Àπàßµ‘¥µ—Èß„ÀâÕ¬Ÿà∫√‘‡«≥»Ÿπ¬å°≈“ß¢Õß¿“√–·≈â« ®–µâÕßæ‘®“√≥“µ”·Àπàß∑’Ë “¡“√∂

§«∫§ÿ¡‰¥â –¥«°À√◊Õßà“¬µàÕ°“√§«∫§ÿ¡ ·≈–µâÕß¡’°“√¥Ÿ·≈À√◊Õ∫”√ÿß√—°…“Õ¬à“ß ¡Ë”‡ ¡Õ ‚¥¬µ√«® Õ∫

P
1
 = 3I2R + 3I2R = 6I2R P

2
 = 4I2R

P
1
 = I2R P

2
 = ( I /2 )  2 (R /2 )2 = (1 /4 ) I 2R
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§«“¡‡√’¬∫√âÕ¬µà“ßÊ ¿“¬„πµŸâ√—∫·≈–®à“¬‰øøÑ“ ‡™àπ  —ß‡°µ®ÿ¥µàÕµà“ßÊ ´÷ËßÕ“®À≈«¡À√◊Õ‰¡à¡—Ëπ§ß À“°ª≈àÕ¬

∑‘Èß‰«âπ“πÊ ®–‡°‘¥°“√ Ÿ≠‡ ’¬„π≈—°…≥–¢Õßæ≈—ßß“π§«“¡√âÕπ πÕ°®“°π’ÈÕ“®‡°‘¥Õ—§§’¿—¬¢÷Èπ‰¥â ¿“¬„π·ºß

®à“¬‰øøÑ“À√◊ÕµŸâ®à“¬‰øøÑ“À≈—° ®÷ß§«√¡’Õÿª°√≥åµ√«®«—¥µà“ßÊ ´÷Ëß®–∑”„Àâ∑√“∫®ÿ¥∫°æ√àÕßµà“ßÊ ‰¥â

2. À¡âÕ·ª≈ß‰øøÑ“

À¡âÕ·ª≈ß‰øøÑ“‡ªìπ‡§√◊ËÕß°≈‰øøÑ“∑’Ë∑”Àπâ“∑’Ë‡ª≈’Ë¬π√–¥—∫·√ß¥—π‰øøÑ“ ®“°·√ß¥—π Ÿß (HV) ÷́Ëß√—∫®“°

°“√‰øøÑ“‰ª Ÿà·√ß¥—πµË” (LV) µ“¡æ‘°—¥¢Õß‚À≈¥ À¡âÕ·ª≈ß‰øøÑ“ª√–°Õ∫¥â«¬¢¥≈«¥ 2 ¢¥ §◊Õ ç¢¥≈«¥ª∞¡¿Ÿ¡‘

°—∫¢¥≈«¥∑ÿµ‘¬¿Ÿ¡‘é æ—πÕ¬Ÿà√Õ∫·°π‡À≈Á° ¢¥≈«¥∑—Èß 2 ¢¥π’È∂Ÿ°°—Èπ¥â«¬©π«π ‡¡◊ËÕ„Àâ·√ß¥—π‰øøÑ“°—∫¢¥≈«¥ª∞¡¿Ÿ¡‘

·≈–‡°‘¥‡ âπ·√ß·¡à‡À≈Á°∑’Ë‡ª≈’Ë¬π·ª≈ßÕ¬Ÿàµ≈Õ¥‡«≈“µ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß·√ß¥—π‰øøÑ“ ‚¥¬¡’·°π‡À≈Á°‡ªìπ

µ—«‡Àπ’Ë¬«π”‰ª¬—ß¢¥≈«¥∑ÿµ‘¬¿Ÿ¡‘ ∑”„Àâ‡°‘¥·√ß¥—π‰øøÑ“¢÷Èπ∑’Ë¢¥≈«¥∑ÿµ‘¬¿Ÿ¡‘ Õ—µ√“ à«π√–À«à“ß·√ß¥—π‰øøÑ“∑’Ë

¢¥≈«¥ª∞¡¿Ÿ¡‘‡∑’¬∫°—∫·√ß¥—π‰øøÑ“∑’Ë‡°‘¥∑’Ë¢¥≈«¥∑ÿµ‘¬¿Ÿ¡‘π—Èπ ¢÷ÈπÕ¬Ÿà°—∫Õ—µ√“ à«π®”π«π√Õ∫∑’Ëæ—π¢Õß¢¥≈«¥

∑—Èß Õß ´÷Ëß¡’¢π“¥¢Õß¢¥≈«¥‡ªìπµ—«°”Àπ¥§«“¡ “¡“√∂„π°“√®à“¬°√–· ‰øøÑ“

À≈—°°“√∑”ß“π¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“
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2.1 °”≈—ß Ÿ≠‡ ’¬„πÀ¡âÕ·ª≈ß‰øøÑ“

°”≈—ß Ÿ≠‡ ’¬„πÀ¡âÕ·ª≈ß‰øøÑ“ª√–°Õ∫¥â«¬

°”≈—ß Ÿ≠‡ ’¬¢≥–‰¡à¡’‚À≈¥ (No Load Loss) À¡“¬∂÷ß °”≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬¢≥–∑’ËÀ¡âÕ·ª≈ß‰øøÑ“

¬—ß‰¡à®à“¬‚À≈¥ °”≈—ß Ÿ≠‡ ’¬π’È‡°‘¥¢÷Èπ„π·°π‡À≈Á°‡√’¬°«à“ Iron Loss À√◊Õ Core Loss ´÷Ëß§à“ Iron Loss π—Èπ ¡’§à“

‡°◊Õ∫§ß∑’Ë‰¡à¢÷ÈπÕ¬Ÿà°—∫‚À≈¥ ·µà®–‡ª≈’Ë¬π·ª≈ß‰ªµ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡ âπ·√ß·¡à‡À≈Á°„π·°π‡À≈Á° ·≈–¢÷Èπ

Õ¬Ÿà°—∫§«“¡∂’Ë §«“¡Àπ“·πàπ Ÿß ÿ¥¢Õß‡ âπ·√ß·¡à‡À≈Á°„π·°π‡À≈Á° §ÿ≥¿“æ¢Õß‡À≈Á° ª√‘¡“µ√ À√◊ÕπÈ”Àπ—°

¢Õß·°π‡À≈Á°

°”≈—ß Ÿ≠‡ ’¬¢≥–¡’‚À≈¥ (Load Loss) À¡“¬∂÷ß °”≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬‰ª‡π◊ËÕß®“°§«“¡µâ“π∑“π¢Õß

¢¥≈«¥¢≥–∑’ËÀ¡âÕ·ª≈ß‰øøÑ“®à“¬‚À≈¥ °”≈—ß Ÿ≠‡ ’¬π’È‡√’¬°«à“ Copper Loss

°”≈—ß Ÿ≠‡ ’¬¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“  “¡“√∂π”¡“§”π«≥À“ª√– ‘∑∏‘¿“æ¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“‰¥â

ª√– ‘∑∏‘¿“æ =
 °”≈—ß‰øøÑ“∑’Ë®à“¬

°”≈—ß‰øøÑ“∑’Ë®à“¬ + °”≈—ß‰øøÑ“∑’Ë‡ ’¬‰ª¢≥–∑’Ë‰¡à¡’‚À≈¥ + °”≈—ß‰øøÑ“∑’Ë‡ ’¬‰ª¢≥–¡’‚À≈¥

ª√– ‘∑∏‘¿“æ Ÿß ÿ¥®–‡°‘¥¢÷Èπ‡¡◊ËÕ Copper Loss = Iron Loss
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ª√– ‘∑∏‘¿“æ¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“∑’Ë°≈à“«π’È ‡ªìπ°“√æ‘®“√≥“ª√– ‘∑∏‘¿“æ·∫∫°”≈—ßß“π π—Ëπ§◊Õ§‘¥‡©æ“–

™à«ß‡«≈“Àπ÷ËßÊ À√◊Õ∑’Ë°“√®à“¬‰ø ≥ §à“„¥§à“Àπ÷Ëß ‚¥¬‰¡à§”π÷ß∂÷ß™à«ß‡«≈“∑’Ë‰¡à‰¥â„™âß“π ¥—ßπ—Èπ °“√À“

ª√– ‘∑∏‘¿“æ¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“§«√§”π÷ß∂÷ß‡«≈“„™âß“πµ≈Õ¥∑—Èß«—π¥â«¬ ‚¥¬‡ªìπ°“√À“ª√– ‘∑∏‘¿“æ·∫∫æ≈—ßß“π

´÷Ëß°Á§◊ÕÕ—µ√“ à«π¢Õßæ≈—ßß“π∑—ÈßÀ¡¥∑’Ë„™â‰ª®√‘ß„π·µà≈–«—π µàÕæ≈—ßß“π∑—ÈßÀ¡¥∑’Ë‰¥â√—∫„πÀπ÷Ëß«—π ‚¥¬‡¢’¬π‡ªìπ ¡°“√

‰¥â¥—ßπ’È

ª√– ‘∑∏‘¿“æ∑—Èß«—π =

2.2 °“√„™âÀ¡âÕ·ª≈ß‰øøÑ“

°“√ª√—∫ª√ÿß°“√„™âÀ¡âÕ·ª≈ß‰øøÑ“„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥ ¡’«‘∏’°“√¥—ßπ’È

°“√≈¥°”≈—ß Ÿ≠‡ ’¬¢≥–‰¡à¡’‚À≈¥

°”≈—ß Ÿ≠‡ ’¬¢≥–‰¡à¡’‚À≈¥¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“‡ªìπ°”≈—ß Ÿ≠‡ ’¬„π·°π‡À≈Á° (Core Loss or Iron Loss)

°”≈—ß Ÿ≠‡ ’¬π’È®–¡’§à“‡∑à“‡¥‘¡µ≈Õ¥ ‰¡à«à“À¡âÕ·ª≈ß‰øøÑ“®–®à“¬‚À≈¥¡“°À√◊ÕπâÕ¬ À√◊Õ‰¡à‰¥â®à“¬‚À≈¥‡≈¬

¥—ßπ—Èπ ”À√—∫ ∂“πª√–°Õ∫°“√∑’Ë„™âÀ¡âÕ·ª≈ß‰øøÑ“¡“°°«à“ 1 µ—« ‡™àπ √–∫∫°“√®à“¬‰øøÑ“·∫∫‡≈◊Õ°®à“¬

(Secondary Selective) §«√µ‘¥µ—ÈßÕÿª°√≥åµ—¥«ß®√ (Circuit Breaker) ∑“ß¥â“π¢¥≈«¥ª∞¡¿Ÿ¡‘ ‡æ◊ËÕ„™âµ—¥

À¡âÕ·ª≈ß‰øøÑ“ÕÕ°®“°√–∫∫ ‡æ◊ËÕ≈¥°”≈—ß‰øøÑ“ Ÿ≠‡ ’¬¢≥–‰¡à¡’ ‚À≈¥ ‡«≈“À¬ÿ¥∑”ß“πÀ√◊Õ„π«—πÀ¬ÿ¥

πÕ°®“°π—Èπ§«√µ‘¥µ—ÈßÀ¡âÕ·ª≈ß‰øøÑ“¢π“¥‡≈Á° ”À√—∫„™â„π¥â“π√—°…“§«“¡ª≈Õ¥¿—¬ (Security System) ®–∑”

„Àâª√–À¬—¥æ≈—ßß“π‰¥â¡“°

°”≈—ß‰øøÑ“∑’Ë®à“¬ x ™—Ë«‚¡ß∑’Ë®à“¬‰øøÑ“„π·µà≈–«—π

(°”≈—ß‰øøÑ“∑’Ë®à“¬ x ™—Ë«‚¡ß∑’Ë®à“¬‰øøÑ“„π·µà≈–«—π) + (°”≈—ß‰øøÑ“ Ÿ≠‡ ’¬¢≥–‰¡à¡’‚À≈¥ x 24)

+ (°”≈—ß‰øøÑ“ Ÿ≠‡ ’¬¢≥–¡’‚À≈¥ x ™—Ë«‚¡ß∑’Ë®à“¬‰øøÑ“„π·µà≈–«—π)
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 °“√ª√—∫·√ß¥—π‰øøÑ“¥â“π∑ÿµ‘¬¿Ÿ¡‘

°“√ª√—∫·√ß¥—π‰øøÑ“¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“„ÀâÕ¬Ÿà„π√–¥—∫∑’Ë„™âß“πÕ¬à“ß‡À¡“– ¡  “¡“√∂∑”‰¥â‚¥¬

°“√ª√—∫ TAP ¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“ ‚¥¬ª°µ‘·≈â«Õÿª°√≥å‰øøÑ“®–°”Àπ¥√–¥—∫·√ß¥—π‰øøÑ“¢≥–„™âß“π‰«â ·µà

„π∑“ßªØ‘∫—µ‘ Õÿª°√≥å¥—ß°≈à“«Õ“®„™â°—∫√–¥—∫·√ß¥—π‰øøÑ“∑’Ë ŸßÀ√◊ÕµË”°«à“√–¥—∫·√ß¥—π‰øøÑ“∑’Ë°”Àπ¥¡“‰¥â

·µàÕ“®∑”„ÀâÕ“¬ÿ°“√„™âß“π¢ÕßÕÿª°√≥å¥—ß°≈à“« —Èπ≈ß°«à“∑’Ë§«√  àßº≈„Àâ°√–∫«π°“√º≈‘µ¢Õß‚√ßß“π‰¥â√—∫§«“¡

‡ ’¬À“¬ ·≈–°àÕ„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬æ≈—ßß“π‰øøÑ“

Õ¬à“ß‰√°Áµ“¡ °“√°”Àπ¥·√ß¥—π‰øøÑ“¢Õß√–∫∫®à“¬‰øøÑ“®–µâÕß§”π÷ß∂÷ß§à“·√ß¥—π∑’Ë‡ª≈’Ë¬π‰ª¢≥–

∑’ËµàÕ‚À≈¥ ÷́Ëß‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ·√ß¥—πµ° ¥—ßπ—Èπ ‡¡◊ËÕµâÕß°“√ª√–À¬—¥æ≈—ßß“π‰øøÑ“„Àâ‰¥âº≈®√‘ß®—ß ®”‡ªìπ

®–µâÕßµ√«® Õ∫ ¿“æ·√ß¥—π‰øøÑ“∑’Ë®ÿ¥µà“ßÊ „π√–∫∫®à“¬‰ø ∑’Ë¢—È«¢ÕßÕÿª°√≥å‰øøÑ“ √«¡∑—Èßµ√«®¥Ÿ ¿“æ°“√

‡ª≈’Ë¬π·ª≈ß¢Õß·√ß¥—π¢≥–‡√‘Ë¡‡¥‘π‡§√◊ËÕß·≈–¢≥–‡¥‘π‡§√◊ËÕß ‡¡◊ËÕæ∫ ‘Ëßº‘¥ª°µ‘°ÁµâÕß√’∫∑”°“√·°â‰¢„ÀâÕ¬Ÿà„π

 ¿“æª°µ‘∑’Ë‡À¡“– ¡

µ—«Õ¬à“ß‡™àπ °√≥’¢Õß°“√‡√‘Ë¡‡¥‘π¡Õ‡µÕ√å‚¥¬°“√ªÑÕπ·√ß¥—π‚¥¬µ√ß (Direct-on-Line) §à“°√–· ¢≥–

‡√‘Ë¡‡¥‘π‡§√◊ËÕß®–¡’§à“ª√–¡“≥ 6 ‡∑à“¢Õß§à“°√–· æ‘°—¥ ‡æ√“–©–π—Èπ°“√µ√«® Õ∫§à“·√ß¥—π‰øøÑ“®÷ß¡’§«“¡

®”‡ªìπ¡“° ‚¥¬‡©æ“–„π°√≥’∑’Ë‚À≈¥¬—ß¡’§«“¡‡©◊ËÕ¬ (Moment of Inertia)  Ÿß ∑—Èßπ’È‡π◊ËÕß®“°§à“·√ß¥—π

∑’ËªÑÕπ„Àâ°—∫¡Õ‡µÕ√å®–¡’§à“µ°≈ß‰ªÕ’° ‡π◊ËÕß®“°°“√‰À≈¢Õß°√–· ‰øøÑ“∑”„Àâ·√ß∫‘¥µÕπ‡√‘Ë¡‡¥‘π‡§√◊ËÕß¢Õß

¡Õ‡µÕ√å¡’§à“πâÕ¬≈ß  àßº≈„ÀâµâÕß„™â‡«≈“„π°“√‡√‘Ë¡‡¥‘π‡§√◊ËÕßπ“π¢÷Èπ πÕ°®“°π—Èπ§à“°”≈—ßß“π Ÿ≠‡ ’¬°Á‡æ‘Ë¡¢÷Èπ¥â«¬

‡π◊ËÕß®“°§à“°√–· ‰øøÑ“∑’Ë Ÿß¢÷Èππ—Ëπ‡Õß æ‘®“√≥“®“°µ“√“ß∑’Ë 2 - 1 Àπâ“ 20
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√“¬°“√µ√«®«—¥

µ“√“ß∑’Ë 2 - 1 °“√‡ª≈’Ë¬π·ª≈ß§ÿ≥ ¡∫—µ‘¢Õß¡Õ‡µÕ√å‰øøÑ“‡Àπ’Ë¬«π”‡¡◊ËÕ·√ß¥—π‰øøÑ“∑’ËªÑÕπ‡ª≈’Ë¬π‰ª

°“√‡ª≈’Ë¬π·ª≈ß¢Õß·√ß¥—π (Voltage Fluctuation)

·√ß¥—πµ° 10 % ·√ß¥—π‡æ‘Ë¡ 10 %

·√ß∫‘¥µÕπ‡√‘Ë¡‡¥‘π‡§√◊ËÕß (Starting Torque), -19% +21%

·√ß∫‘¥ Ÿß ÿ¥ (Maximum Torque)

§«“¡‡√Á« ‘́ß‚§√π—  (Synchronous Speed) ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß ‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß

%  ≈‘ª (Slip) +23% -17%

§«“¡‡√Á«√Õ∫∑’Ë‡µÁ¡æ‘°—¥‚À≈¥ -15% +1%

(Speed at Full-Load)

 ª√– ‘∑∏‘¿“æ‡µÁ¡æ‘°—¥‚À≈¥ -2% ‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬

(Full Load Efficiency)

µ—«ª√–°Õ∫°”≈—ß‰øøÑ“‡µÁ¡æ‘°—¥‚À≈¥ +1% -3%

(Full Load Power Factor)

°√–· ‡µÁ¡æ‘°—¥‚À≈¥ (Full Load current) +11% -7%

°√–· µÕπ‡√‘Ë¡‡¥‘π‡§√◊ËÕß (Starting Current) -10% ∂÷ß -12% +10% ∂÷ß +12%

°“√‡æ‘Ë¡¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë‡µÁ¡æ‘°—¥‚À≈¥ +6 ∂÷ß +7 Õß»“‡´≈‡ ’́¬  -1 ∂÷ß -2 Õß»“‡´≈‡ ’́¬ 

(Temperature Rising at Full Load)

°“√√∫°«π¢Õß π“¡·¡à‡À≈Á° ≈¥≈ß‡≈Á°πâÕ¬ ‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬

(Magnetic Noise)
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„π°√≥’¢Õß‰øøÑ“· ß «à“ß‰¡à«à“®–‡ªìπÀ≈Õ¥ø≈ŸÕÕ‡√ ‡´πµå À√◊ÕÀ≈Õ¥‰Õª√Õ∑§«“¡¥—π‰Õ Ÿß (High

Pressure Mercury Lamp) Õ“¬ÿ°“√„™âß“π®– —Èπ≈ßÕ¬à“ß‡ÀÁπ‰¥â™—¥ ∂â“·√ß¥—π‰øøÑ“ Ÿß°«à“À√◊ÕµË”°«à“§à“

·√ß¥—πæ‘°—¥ „π°√≥’¢ÕßÀ≈Õ¥‰ â∏√√¡¥“ (Incandescent) Õ“¬ÿ°“√„™âß“π®–·ª√º°º—π°—∫§à“·√ß¥—π‰øøÑ“¬°

°”≈—ß Õß  ”À√—∫Õÿª°√≥å„Àâ§«“¡√âÕπ¥â«¬‰øøÑ“ (Electric Heater) ª√‘¡“≥§«“¡√âÕπ®–‡ª≈’Ë¬π‰ªµ“¡§à“°”≈—ß

 Õß¢Õß·√ß¥—π‰øøÑ“ π—Ëπ§◊Õ ∂â“·√ß¥—π‰øøÑ“µ° ª√‘¡“≥§«“¡√âÕπ°Á®–πâÕ¬≈ß‡ªìπ —¥ à«π°—π

À“°„™âÀ¡âÕ·ª≈ß‰øøÑ“·√ßµË”À√◊Õ “¬‡¡π ÷́Ëß¡’‚À≈¥µàÕÕ¬Ÿà¡“° °“√®à“¬·√ß¥—π„ÀâæÕ¥’°—∫·√ß¥—πæ‘°—¥

¢Õß‚À≈¥∑ÿ°µ—«π—Èπ‡ªìπ‡√◊ËÕß∑’Ë∑”‰¥â¬“° °“√‡≈◊Õ°„™âÀ¡âÕ·ª≈ß‰øøÑ“∑’Ë¡’®ÿ¥·¬° (Tap) ·≈–°“√«“ßµ”·ÀπàßÀ¡âÕ

·ª≈ß‰øøÑ“„Àâ‡À¡“– ¡ ®–™à«¬·°âªí≠À“‡À≈à“π’È‰¥â

°“√∑’Ë·√ß¥—π‰øøÑ“¡’§à“‰¡à‡À¡“– ¡®–°àÕ„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬æ≈—ßß“π∑’Ëµ—«À¡âÕ·ª≈ß‰øøÑ“‡æ‘Ë¡¢÷Èπ ¡Õ‡µÕ√å

„π‚√ßß“π∑—Ë«‰ª  à«π„À≠àÕ¬Ÿà„π ¿“æ‚À≈¥ 50 - 80% ¢Õßæ‘°—¥  à«π¡Õ‡µÕ√å∑’Ë„™âß“π‡µÁ¡æ‘°—¥‚À≈¥ (Full Load)

®–¡’πâÕ¬ ¥—ßπ—Èπ °“√‡ª≈’Ë¬π·ª≈ß¢Õß·√ß¥—π‰øøÑ“ ®–¡’º≈µàÕ¡Õ‡µÕ√å‡Àπ’Ë¬«π”∑’Ë ¿“æ‚À≈¥µà“ßÊ °—πÕ’°¥â«¬

´÷Ëß¥Ÿ‰¥â®“°µ“√“ß∑’Ë 2 - 2

µ“√“ß∑’Ë 2 - 2 §à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß·√ß¥—π‰øøÑ“∑’Ë¡’º≈µàÕ¡Õ‡µÕ√å‡Àπ’Ë¬«π”∑’Ë ¿“æ‚À≈¥µà“ß°—π

°“√‡ª≈’Ë¬π·ª≈ß¢Õß·√ß¥—π (Voltage Fluctuation)

·√ß¥—πµ° 10% ·√ß¥—π‡æ‘Ë¡ 10%

 ª√– ‘∑∏‘¿“æ ‚À≈¥‡µÁ¡æ‘°—¥ -2 % ‡æ‘Ë¡¢÷Èπ‡≈Á°πâÕ¬

 (Efficiency) 3/4 ¢Õß‚À≈¥‡µÁ¡æ‘°—¥ ‰¡à‡ª≈’Ë¬π·ª≈ß ‰¡à‡ª≈’Ë¬π·ª≈ß

1/2 ¢Õß‚À≈¥‡µÁ¡æ‘°—¥ +1 ∂÷ß +2 % -1 ∂÷ß -2 %

 µ—«ª√–°Õ∫°”≈—ß‰øøÑ“ ‚À≈¥‡µÁ¡æ‘°—¥ -1 % -3 %

 (Power Factor) 3/4 ¢Õß‚À≈¥‡µÁ¡æ‘°—¥ +2 ∂÷ß +3 % -4 %

1/2 ¢Õß‚À≈¥‡µÁ¡æ‘°—¥ +4 ∂÷ß +5 % -5 ∂÷ß -6 %

√“¬°“√µ√«®«—¥
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°“√‡ª≈’Ë¬π·ª≈ß¢Õß·√ß¥—π‰øøÑ“®–µâÕßæ‘®“√≥“§«∫§Ÿà‰ª°—∫§«“¡‰¡à ¡¥ÿ≈¢Õß·√ß¥—π‰øøÑ“„π·µà≈–

‡ø ¢Õß√–∫∫‰øøÑ“¥â«¬ ‡æ√“–§«“¡‰¡à ¡¥ÿ≈¢Õß·√ß¥—π‰øøÑ“®– àßº≈¡“°

‚¥¬∑—Ë«‰ª°“√‡ª≈’Ë¬π·ª≈ß¢Õß·√ß¥—π‰øøÑ“‡°‘¥¢÷Èπ‡π◊ËÕß®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß‚À≈¥„π√–∫∫ °“√∑”

„Àâ·√ß¥—π‰øøÑ“¡’°“√‡ª≈’Ë¬π·ª≈ßπâÕ¬≈ß Õ“®∑”‰¥â‚¥¬°“√„™âÀ¡âÕ·ª≈ß‰øøÑ“·≈– “¬‰ø∑’Ë¡’¢π“¥„À≠à‡æ’¬ßæÕ

À√◊ÕÕ“®µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“‰«â∑’Ëª≈“¬ “¬®à“¬°àÕπ‡¢â“‚À≈¥ ‡æ◊ËÕ‡ªìπ°“√≈¥§à“°√–· √’·Õ§∑’ø°Á‰¥â

„π°√≥’∑’Ë°“√‡ª≈’Ë¬π·ª≈ß¢Õß·√ß¥—π‰øøÑ“¡’§à“ Ÿß ®–∑”„Àâ‡°‘¥‰øøÑ“°√–æ√‘∫ (Flicker) ·≈–¡Õ‡µÕ√å®–¡’

§à“ ≈‘ª Ÿß ¢≥–‡¥’¬«°—πÕ“®∑”„Àâ «‘µ™åµ—¥µÕπÕ—µ‚π¡—µ‘À√◊Õ‡´Õ√å°‘µ‡∫√°‡°Õ√åµ—¥«ß®√‰¥â °àÕ„Àâ‡°‘¥ªí≠À“„π

°“√‡¥‘π‡§√◊ËÕß

πÕ°®“°π’È°“√‡°‘¥ ¿“æ‰¡à ¡¥ÿ≈¢Õß·√ß¥—π‰øøÑ“  ¬—ß∑”„Àâ§à“°”≈—ßß“π Ÿ≠‡ ’¬„π¢¥≈«¥·≈–„π·°π

‡À≈Á°¢Õß¡Õ‡µÕ√å Ÿß¢÷Èπ Õÿ≥À¿Ÿ¡‘°Á®– Ÿß¢÷Èπ ‡ ’¬ß®–¥—ß¢÷Èπ·≈–∑”„Àâª√– ‘∑∏‘¿“æµË”≈ß  àßº≈„Àâ¡Õ‡µÕ√å™”√ÿ¥

„π∑’Ë ÿ¥

°“√ª√—∫ª√ÿß§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“

°“√ª√—∫ª√ÿß§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“„πÀ¡âÕ·ª≈ß‰øøÑ“™à«¬≈¥°“√ Ÿ≠‡ ’¬¿“¬„πÀ¡âÕ·ª≈ß‰øøÑ“ ∑”„Àâ

À¡âÕ·ª≈ß‰øøÑ“ “¡“√∂®à“¬‚À≈¥‰¥â‡æ‘Ë¡¢÷Èπ °“√ª√—∫ª√ÿß§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“∑’Ë¥’ §«√µ‘¥µ—ÈßÕÿª°√≥å

ª√—∫ª√ÿß§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“ ‡™àπ µ—«‡°Á∫ª√–®ÿ‰øøÑ“ (Capacitor) ‰«â„πµ”·Àπàß∑’Ë„°≈â°—∫‚À≈¥∑’Ë¡’§à“µ—«

ª√–°Õ∫°”≈—ß‰øøÑ“µË”

°“√„™âÀ¡âÕ·ª≈ß‰øøÑ“ª√– ‘∑∏‘¿“æ Ÿß

À“° ∂“πª√–°Õ∫°“√°”≈—ßæ‘®“√≥“´◊ÈÕÀ¡âÕ·ª≈ß‰øøÑ“„À¡à §«√‡≈◊Õ°´◊ÈÕ™π‘¥∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß

À√◊Õ‡ªìπ·∫∫ª√–À¬—¥æ≈—ßß“π ́ ÷Ëß®–¡’°“√ Ÿ≠‡ ’¬„π Core Loss µË”°«à“·∫∫∏√√¡¥“ ·≈–§«√‡≈◊Õ°¢π“¥∑’Ë‡À¡“–

 ¡°—∫‚À≈¥ À“°æ‘®“√≥“®“°§ÿ≥ ¡∫—µ‘¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“µ“¡√Ÿª°√“øÀπâ“ 23 ·≈â« ®–‡ÀÁπ‰¥â«à“

ª√– ‘∑∏‘¿“æ¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“®–·ª√º—πµ“¡§à“‚À≈¥ ¥—ßπ—Èπ∂â“‚√ßß“π´◊ÈÕÀ¡âÕ·ª≈ß‰øøÑ“¢π“¥„À≠à‡°‘π‰ª
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®–∑”„Àâ‚À≈¥·ø§‡µÕ√åµË”·≈–ª√– ‘∑∏‘¿“æ°ÁµË”¥â«¬ „π¢≥–‡¥’¬«°—πÀ“°‚À≈¥‰øøÑ“¢Õß ∂“πª√–°Õ∫°“√¡’§à“

 Ÿß„π√–¬–‡«≈“∑”ß“π 8 ™—Ë«‚¡ß  à«π‡«≈“∑’Ë‡À≈◊Õ¢Õß«—πÀπ÷Ëß¡’‚À≈¥πâÕ¬¡“° ¥—ßπ—Èπ °“√‡≈◊Õ°„™âÀ¡âÕ·ª≈ß

‰øøÑ“ª√– ‘∑∏‘¿“æ Ÿß®–∑”„Àâª√–À¬—¥æ≈—ßß“π‰¥â¡“° ¥—ß· ¥ß„π√Ÿª°√“øµàÕ‰ªπ’È

‡ âπ°√“ø· ¥ß°”≈—ß Ÿ≠‡ ’¬¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“·∫∫∏√√¡¥“°—∫·∫∫ª√–À¬—¥æ≈—ßß“π
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3
À≈—°¢Õß°“√∫√‘À“√®—¥°“√√–∫∫‰øøÑ“ §◊Õ°“√≈¥°“√ Ÿ≠‡ ’¬°”≈—ß‰øøÑ“„π√–∫∫„ÀâÕ¬Ÿà„π√–¥—∫µË”∑’Ë ÿ¥

¥—ßπ—Èπ°“√µ√«® Õ∫ ·≈–«‘‡§√“–Àåª√– ‘∑∏‘¿“æ°“√„™âæ≈—ßß“π„π√–∫∫‰øøÑ“®÷ß‡ªìπ®ÿ¥‡√‘Ë¡µâπ¢Õß°“√®—¥°“√

æ≈—ßß“π∑’Ë¥’ ·≈–°“√·°â‰¢§à“ çµ—«ª√–°Õ∫°”≈—ß‰øøÑ“é (Power Factor) À√◊Õ‡√’¬°¬àÕÊ «à“ §à“ PF „Àâ¡’§à“ Ÿß ÿ¥

(‡∑à“°—∫ 1) π—∫‡ªìπÕ’°·π«∑“ßÀπ÷Ëß¢Õß°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√„™âæ≈—ßß“π‰øøÑ“ ·≈–™à«¬≈¥°“√ Ÿ≠‡ ’¬

„π√–∫∫ àß®à“¬°”≈—ß‰øøÑ“¥â«¬

 °“√‡°‘¥µ—«ª√–°Õ∫°”≈—ß„π√–∫∫‰øøÑ“

√–∫∫‰øøÑ“∑’Ë¡’§à“ PF ¡“° ( Ÿß ÿ¥ = 1)  àßº≈„Àâ§à“„™â®à“¬„π°“√„™âæ≈—ßß“π‰øøÑ“πâÕ¬≈ß ‡π◊ËÕß¡“®“°

§à“¢Õß°”≈—ß‰øøÑ“ª√“°Ø (Apparent Power) : S „°≈â‡§’¬ß°—∫§à“¢Õß°”≈—ß‰øøÑ“®√‘ß (Real Power À√◊Õ Active

Power) : P ∑—Èßπ’È‡π◊ËÕß®“°°”≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬À√◊Õ°”≈—ß‰øøÑ“√’·Õ§∑’ø (Reactive Power) : Q ¡’§à“πâÕ¬π—Ëπ‡Õß

√–∫∫‰øøÑ“∑’Ë¡’§à“ PF µË” ®–‡°‘¥°“√ Ÿ≠‡ ’¬æ≈—ßß“π„π√–∫∫¡“°  àßº≈„ÀâµâÕß‡ ’¬§à“„™â®à“¬æ≈—ßß“π¡“°

P : Real Power

PF = COS θ
S : Apparent Power

Q : Reactive Power

§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“
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¥—ßπ—Èπ °“√·°â„Àâ§à“ PF  Ÿß¢÷Èπ ®–∑”„Àâ§à“‰øøÑ“≈¥≈ß ·µà°“√·°â§à“ PF π’ÈµâÕß≈ß∑ÿπµ‘¥µ—ÈßÕÿª°√≥å‡æ‘Ë¡ ®÷ßµâÕß

ª√–‡¡‘π§«“¡§ÿâ¡§à“¥â«¬ ‚¥¬æ‘®“√≥“‡ª√’¬∫‡∑’¬∫‡ß‘π≈ß∑ÿπ„π°“√·°â‰¢§à“ PF °—∫¡Ÿ≈§à“∑’Ë “¡“√∂ª√–À¬—¥‰¥â

®“°°“√·°â‰¢§à“ PF

1. À≈—°°“√‡∫◊ÈÕßµâπ
µ—«ª√–°Õ∫°”≈—ß‰øøÑ“ À¡“¬∂÷ß Õ—µ√“ à«π√–À«à“ß°”≈—ß‰øøÑ“®√‘ß (Active Power) ¡’Àπà«¬‡ªìπ«—µµå (W)

µàÕ°”≈—ß‰øøÑ“ª√“°Ø (Apparent Power) ¡’Àπà«¬‡ªìπ‚«≈µå-·Õ¡ªá (VA) „π√–∫∫‰øøÑ“ Õÿª°√≥å‡§√◊ËÕß¡◊Õ‡§√◊ËÕß„™â

µà“ßÊ ®–„Àâ§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“µà“ß°—πÕÕ°‰ª·≈â«·µà§ÿ≥ ¡∫—µ‘¢ÕßÕÿª°√≥åπ—ÈπÊ ¥—ß· ¥ß„πµ“√“ß∑’Ë 3 - 1

∑”„Àâ‚√ßß“π·≈–Õ“§“√∑’Ë„™âÕÿª°√≥å‰øøÑ“µà“ß™π‘¥°—π¡’§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“µà“ß°—π (µ“√“ß∑’Ë 3 - 2 Àπâ“ 26)

µ“√“ß∑’Ë 3 - 1 µ—«ª√–°Õ∫°”≈—ß‰øøÑ“¢ÕßÕÿª°√≥å‰øøÑ“

Õÿª°√≥å‰øøÑ“  PF (%)

‡µ“À≈Õ¡‚≈À–·∫∫‡Àπ’Ë¬«π” 30 - 70

‡§√◊ËÕß‡™◊ËÕ¡·∫∫Õ“√å° 35 - 60

‡§√◊ËÕß‡™◊ËÕ¡·∫∫§«“¡µâ“π∑“π 40 - 60

‡§√◊ËÕß°≈÷ß 40 - 65

‡§√◊ËÕßªíö¡‚≈À–·∫∫§«“¡‡√Á« Ÿß 45 - 60

‡§√◊ËÕßÕ—¥ (Compressor) 50 - 80

À≈Õ¥ø≈ŸÕÕ‡√ ‡´πµå·≈–À≈Õ¥ HID 50 - 70

‡§√◊ËÕß®—°√∑Õºâ“ 60 - 70

‡§√◊ËÕßªíö¡‚≈À–∏√√¡¥“ 60 - 70

‡§√◊ËÕßæàπ≈¡À√◊Õæàπ ’ 60 - 65

‡µ“À≈Õ¡‚≈À–·∫∫Õ“√å° 65 - 75
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µ“√“ß∑’Ë 3 - 2  µ—«ª√–°Õ∫°”≈—ß‰øøÑ“¢Õß‚√ßß“π·≈–Õ“§“√ª√–‡¿∑µà“ßÊ

ª√–‡¿∑‚√ßß“πÕÿµ “À°√√¡ PF (%)

‡ ◊ÈÕºâ“ 35 - 60

 ’ 55 - 65

æ≈“ µ‘° 55 - 70

¢÷Èπ√Ÿª‚≈À– 60 - 70

‡§√◊ËÕß®—°√°≈ 60 - 75

‚≈À–°“√ 65 - 70

™ÿ∫À√◊Õ‡§≈◊Õ∫‚≈À–¥â«¬‰øøÑ“ 65 - 70

‡§¡’ 65 - 75

∑Õºâ“ 65 - 75

‡À≈Á°°≈â“ 65 - 75

‡À¡◊Õß∂à“π 65 - 80

µ’À√◊Õ‡º“‡À≈Á° 70 - 80

™‘Èπ à«π√∂¬πµå 75 - 80

À≈àÕ‚≈À– 75 - 80

‚√ß‡∫’¬√å 78 - 80

´’‡¡πµå 80 - 85

Õ“§“√æ“≥‘™¬å 80 - 85

 “‡Àµÿ∑’Ë∑”„Àâ§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“µË”  à«π„À≠à‡°‘¥®“°‚À≈¥¢Õß¡Õ‡µÕ√åµË”°«à“√–¥—∫æ‘°—¥‚À≈¥

 (Run at Under Load) À√◊Õ‡°‘¥®“°Õÿª°√≥å∑’Ë‡ªìπ‚À≈¥·∫∫‡Àπ’Ë¬«π”Õ◊ËπÊ ‡™àπ ‡µ“À≈Õ¡‚≈À–·∫∫‡Àπ’Ë¬«π”



°√¡æ—≤π“æ≈—ßß“π∑¥·∑π·≈–Õπÿ√—°…åæ≈—ßß“π (ææ.)

27

(Induction Furnace) µ—«‡√’¬ß°√–·  (Rectifier)  ”À√—∫·À≈àß®à“¬‰ø°√–· µ√ß ·≈–À≈Õ¥ø≈ŸÕÕ‡√ ‡´πµå

‡ªìπµâπ ‚¥¬ “¡“√∂‡¢’¬π ¡°“√µ—«ª√–°Õ∫°”≈—ß‰øøÑ“‰¥â¥—ßπ’È

‚¥¬ V = ·√ß¥—π‰øøÑ“ (V)

I = °√–· ‰øøÑ“ (A)

θ = ¡ÿ¡·µ°µà“ß√–À«à“ß°√–· ‰øøÑ“·≈–·√ß¥—π‰øøÑ“

°”≈—ß‰øøÑ“®√‘ß (Active Power)  “¡“√∂À“‰¥â‚¥¬„™â«—µµå¡‘‡µÕ√å (Wattmeter) «—¥«ß®√ ·≈–À“§à“‚«≈µå-

·Õ¡ªá¢Õß°”≈—ß‰øøÑ“ª√“°Ø‰¥â ‚¥¬«—¥§à“·√ß¥—π·≈–°√–· ‰øøÑ“¥â«¬‚«≈µå¡‘‡µÕ√å (Voltmeter) ·≈–·Õ¡ªá¡‘‡µÕ√å

(Ammeter) „π√–∫∫‰øøÑ“°√–·  ≈—∫ (AC) ∂â“À“°§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“‡ªìπ 100% ·≈â«º≈§Ÿ≥√–À«à“ß·√ß¥—π

°—∫°√–· ‰øøÑ“§◊Õ‚«≈µå-·Õ¡ªá ®–‡∑à“°—∫§à“«—µµåæÕ¥’ °√–· ‰øøÑ“·≈–·√ß¥—π‰øøÑ“ ®–¡’∑‘»∑“ß‡¥’¬«°—π (Inphase)

¥—ß√Ÿª A

√Ÿª A ·√ß¥—π‰øøÑ“¡’∑‘»∑“ß∑—∫°—π°—∫°√–· ‰øøÑ“ (Inphase)

µ—«ª√–°Õ∫°”≈—ß‰øøÑ“  =

  PF =            = cos θ

°”≈—ß‰øøÑ“®√‘ß

°”≈—ß‰øøÑ“ª√“°Ø

V x I x cos θ
V x I
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·µà∂â“º≈§Ÿ≥√–À«à“ß·√ß¥—π‰øøÑ“°—∫°√–· ‰øøÑ“¡“°°«à“§à“«—µµå µ—«ª√–°Õ∫°”≈—ß‰øøÑ“¢Õß√–∫∫®–

πâÕ¬°«à“ 100% °√–· ‰øøÑ“·≈–·√ß¥—π‰øøÑ“®–µà“ß‡ø °—π ¥—ß√Ÿª B

√Ÿª B ·√ß¥—π‰øøÑ“µà“ß‡ø °—∫°√–· ‰øøÑ“

®“°√Ÿª B · ¥ß∂÷ß·√ß¥—π‰øøÑ“µà“ß‡ø °—∫°√–· ‰øøÑ“‡ªìπ¡ÿ¡ θ ‚¥¬∑’Ë§à“ Cosine ¢Õß¡ÿ¡ θ §◊Õ§à“µ—«

ª√–°Õ∫°”≈—ß‰øøÑ“ À√◊Õ°≈à“«‰¥â«à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“‡ªìπ§à“∑’Ë‡°‘¥®“°§«“¡ —¡æ—π∏å¢Õß°”≈—ß‰øøÑ“ 3 ™π‘¥ §◊Õ

1.1 °”≈—ß‰øøÑ“ª√“°Ø (Apparent Power : S) §◊Õ°”≈—ß‰øøÑ“∑’Ë®à“¬„Àâ°—∫«ß®√À√◊Õ‚À≈¥ ¡’Àπà«¬

‡ªìπ ‚«≈µå-·Õ¡ªá (VA) À√◊Õ °‘‚≈‚«≈µå-·Õ¡·ª√å (kVA) ´÷Ëß “¡“√∂«—¥§à“‰¥â®“°‚«≈µå¡‘‡µÕ√å (Voltmeter) ·≈–

·Õ¡ªá¡‘‡µÕ√å (Ammeter) À√◊Õ§”π«≥‰¥â®“° Ÿµ√

S =    P
2
 +Q

2

‚¥¬ S = °”≈—ß‰øøÑ“ª√“°Ø (VA)

P = °”≈—ß‰øøÑ“®√‘ß (W)

Q = °”≈—ß‰øøÑ“√’·Õ§∑’ø (Var)

0 50 100 150 200 250 300 350

-1
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1.2 °”≈—ß‰øøÑ“®√‘ß (Active or Actual or Average or True Power : P) §◊Õ°”≈—ß‰øøÑ“∑’Ë„™âß“π®√‘ß

‡™àπ °“√¢—∫‡§≈◊ËÕπ≈‘ø∑å¢π¢Õß °“√¢—∫‡§≈◊ËÕπ “¬æ“π ‡ªìπµâπ ¡’Àπà«¬‡ªìπ«—µµå (W) À√◊Õ °‘‚≈«—µµå (kW)

´÷Ëß “¡“√∂«—¥‰¥â®“°«—µµå¡‘‡µÕ√å (Wattmeter) À√◊Õ§”π«≥‰¥â®“° Ÿµ√

P = VI cosθ

‚¥¬ P = °”≈—ß‰øøÑ“®√‘ß (W)

V = ·√ß¥—π‰øøÑ“ (V)

I = °√–· ‰øøÑ“ (A)

θ = ¡ÿ¡·µ°µà“ß√–À«à“ß°√–· ‰øøÑ“·≈–·√ß¥—π‰øøÑ“

1.3 °”≈—ß‰øøÑ“√’·Õ§∑’ø (Reactive Power : Q) §◊Õæ≈—ßß“π∑’Ë„™â„π°“√ √â“ß π“¡·¡à‡À≈Á° ‡ªìπ°”≈—ß

‰øøÑ“∑’Ë‰¡à “¡“√∂π”‰ª„™âª√–‚¬™πå‰¥â À√◊Õ‡ªìπ°”≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬‰ª ‡™àπ æ≈—ßß“π∑’Ë‰À≈ºà“π·°π‡À≈Á°

¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“ À√◊Õºà“π Air Gap ¢Õß Õ‘π¥—°™—Ëπ¡Õ‡µÕ√å (Induction motor) ‡ªìπµâπ ¡’Àπà«¬‡ªìπ «“√å

(Var) À√◊Õ°‘‚≈«“√å (kVar)  “¡“√∂«—¥§à“‰¥â®“° «“√å¡‘‡µÕ√å (Var meter) À√◊Õ§”π«≥‰¥â®“° Ÿµ√

Q = VI sinθ

‚¥¬ Q = °”≈—ß‰øøÑ“√’·Õ§∑’ø (Var)

V = ·√ß¥—π‰øøÑ“ (V)

I = °√–· ‰øøÑ“ (A)

θ = ¡ÿ¡·µ°µà“ß√–À«à“ß°√–· ‰øøÑ“·≈–·√ß¥—π‰øøÑ“

§«“¡ —¡æ—π∏å¢Õß°”≈—ß‰øøÑ“∑—Èß “¡π’È “¡“√∂‡¢’¬π‡ªìπ·ºπ¿Ÿ¡‘‰¥â ¥—ß· ¥ß„π√Ÿª C Àπâ“ 30
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√Ÿª C §«“¡ —¡æ—π∏å¢Õß°”≈—ß‰øøÑ“„π√–∫∫‰øøÑ“°”≈—ß

À√◊Õ “¡“√∂‡¢’¬π‡ªìπ Vector Diagram ‰¥â¥—ß· ¥ß„π√Ÿª D ́ ÷Ëß¡’µ—«ª√–°Õ∫°”≈—ß‰øøÑ“‡∑à“°—∫ 80%

√Ÿª D Vector Diagram · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß°”≈—ßß“π 3 ™π‘¥ „π√–∫∫‰øøÑ“°”≈—ß

°”≈—ß‰øøÑ“°√–·  ≈—∫

°”≈—ß‰øøÑ“®√‘ß (Real Power)

«—µµå (W) À√◊Õ°‘‚≈«—µµå (kW)

°”≈—ß‰øøÑ“√’·Õ§∑’ø (Reactive Power)

«“√å (Var) À√◊Õ°‘‚≈«“√å (kVar)

‡ª≈’Ë¬π‡ªìπæ≈—ßß“π√ŸªÕ◊Ëπ‰¥â

§«“¡√âÕπ, · ß «à“ß

‰¡à “¡“√∂‡ª≈’Ë¬π·ª≈ß‡ªìπæ≈—ßß“π√ŸªÕ◊Ëπ‰¥â

·µàÕÿª°√≥å‰øøÑ“∑’ËµâÕß∑”ß“π‚¥¬

Õ“»—¬ π“¡·¡à‡À≈Á° µâÕß„™â°”≈—ß‰øøÑ“ à«ππ’È

‡™àπ Motor, Induction Heat

°”≈—ß‰øøÑ“ª√“°Ø (Apparent Power)

‚«≈µå - ·Õ¡ªá (VA) À√◊Õ °‘‚≈‚«≈µå - ·Õ¡·ª√á (kVA)

P  =    3 VI cos θ = 80 kW

Q =    3 VI sin θ
= 60 kVar

S =    3 VI

= 100 kVA
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®“° Vector Diagram ´÷Ëß¡’§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“ (cosθ) ‡∑à“°—∫ 0.8  ‡¡◊ËÕµâÕß°“√„™â°”≈—ß‰øøÑ“

®√‘ß 80 kW ®–µâÕßµ‘¥µ—ÈßÀ¡âÕ·ª≈ß‰øøÑ“ (Transformer) ∑’Ë¡’¢π“¥Õ¬à“ßπâÕ¬ 100 kVA ·µà∂â“≈¥¡ÿ¡ θ „Àâ‡≈Á°

≈ß‰¥â¡“°‡∑à“‰√°Á®–∑”„Àâ§à“ kVar ≈¥≈ß‰¥â¡“°‡∑à“π—Èπ ∑”„Àâ§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“ Ÿß¢÷Èπ·≈–®”π«π kVA ∑’Ë

µâÕß°“√°Á®–≈¥≈ß¡’¢π“¥„°≈â‡§’¬ß°—∫°”≈—ß‰øøÑ“®√‘ß 80 kW

 “‡Àµÿ∑’Ë§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“µË”≈ß ‡π◊ËÕß¡“®“°°√–· ‰øøÑ“∑’Ë‰À≈ºà“πÕÿª°√≥å‰øøÑ“¡’≈—°…≥–‡°‘¥¢÷Èπ

≈â“À≈—ß·√ß¥—π‰øøÑ“ (Lag) À√◊Õ°√–· ‰øøÑ“‡°‘¥°àÕπ·√ß¥—π‰øøÑ“ (Lead) ·µà‚¥¬∑—Ë«‰ª„π‚√ßß“πÕÿµ “À°√√¡

°√–· ‰øøÑ“®–≈â“À≈—ß·√ß¥—π‰øøÑ“ (Lag) ‡æ√“–«à“‚À≈¥ à«π„À≠à„π‚√ßß“π®–‡ªìπ‚À≈¥·∫∫‡Àπ’Ë¬«π”

(Inductive Load) À√◊ÕÕÿª°√≥å∑’Ë¡’¢¥≈«¥‰øøÑ“‡ªìπÕß§åª√–°Õ∫ ‡™àπ  «à“π‰øøÑ“ ‡§√◊ËÕß°≈÷ß ·≈–Õÿª°√≥å∑’Ë„™â

¡Õ‡µÕ√å·∫∫‡Àπ’Ë¬«π”‰øøÑ“ (Induction Motor) µà“ßÊ ́ ÷Ëß¡’§«“¡‡Àπ’Ë¬«π”¢Õß·¡à‡À≈Á°‰øøÑ“ (Self-Inductance)

·≈–¢¥≈«¥ ®–∑”„Àâ°√–· ‰øøÑ“≈â“À≈—ß·√ß¥—π‰øøÑ“ (Lag)  ¿“«–‡™àππ’È‡√’¬°«à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“≈â“À≈—ß

(Lagging Power Factor)  à«πÕÿª°√≥å‰øøÑ“∑’Ë‡ªìπ‚À≈¥·∫∫‡°Á∫ª√–®ÿ‰øøÑ“ (Capacitive Load) ‡™àπ

´‘ß‚§√π— §Õπ‡¥π‡´Õ√å (Synchronous Condenser) ·≈–µ—«‡°Á∫ª√–®ÿ‰øøÑ“ (Capacitor) ®–∑”„Àâ°√–· ‰øøÑ“

‡°‘¥°àÕπ·√ß¥—π‰øøÑ“ (Lead)  ¿“«–‡™àππ’È‡√’¬°«à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“≈È”Àπâ“ (Leading Power Factor)

2. º≈¢Õß§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“µË”

‚√ßß“πÕÿµ “À°√√¡À√◊ÕÕ“§“√∑’Ë„™âæ≈—ßß“π‰øøÑ“∑’Ë¡’§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“µË” ®–µâÕß‡ ’¬§à“„™â®à“¬

„π¥â“πµà“ßÊ ‡æ‘Ë¡¢÷Èπ¥—ßµàÕ‰ªπ’È

2.1 ®à“¬§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“

 ”À√—∫ºŸâ„™â‰øøÑ“∑’Ë¡’µ—«ª√–°Õ∫æ≈—ß‰øøÑ“≈â“À≈—ß (Lag) „π√Õ∫‡¥◊Õπ„¥∑’ËºŸâ„™â‰øøÑ“¡’§«“¡µâÕß°“√æ≈—ß

‰øøÑ“√’·Õ§∑’ø (Reactive Power) ‡©≈’Ë¬„π 15 π“∑’∑’Ë Ÿß ÿ¥ (Maximum 15 Minute kVar Demand) ‡°‘π°«à“

√âÕ¬≈– 63 ¢Õß§«“¡µâÕß°“√æ≈—ß‰øøÑ“‡©≈’Ë¬ (Average or Active Power) „π 15 π“∑’∑’Ë Ÿß ÿ¥ ‡¡◊ËÕ§‘¥‡ªìπ
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°‘‚≈«—µµå (Maximum 15 Minute kW Demand) ·≈â« ‡©æ“– à«π∑’Ë‡°‘π®–µâÕß‡ ’¬§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“

„πÕ—µ√“°‘‚≈«“√å≈– 14.02 ∫“∑ „Àâ°“√‰øøÑ“  ”À√—∫°“√‡√’¬°‡°Á∫‡ß‘π„π√Õ∫‡¥◊Õππ—Èπ ‡»…¢Õß°‘‚≈«“√å∂â“‰¡à

∂÷ß 0.5 °‘‚≈«“√å„Àâµ—¥∑‘Èß ·µà‡»…µ—Èß·µà 0.5 °‘‚≈«“√å¢÷Èπ‰ª §‘¥‡ªìπ 1 °‘‚≈«“√å

2.2 °“√„™â‰øøÑ“µàÕ‡¥◊Õπ (kWh/‡¥◊Õπ) ‡æ‘Ë¡¢÷Èπ

§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“∑’Ë·µ°µà“ß°—π®–¡’°“√ Ÿ≠‡ ’¬„π√–∫∫µà“ß°—π ¬‘Ëß§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“µË”

‡∑à“„¥ °“√ Ÿ≠‡ ’¬°”≈—ß‰øøÑ“°Á®–¡’§à“¡“°¢÷Èπ §à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“∑’ËµË”∑”„ÀâµâÕß„™â°√–· ‰øøÑ“‡æ‘Ë¡¢÷Èπ

 àßº≈„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬æ≈—ßß“π‰øøÑ“ Ÿß¢÷Èπ·≈–∑”„Àâ§à“„™â®à“¬¥â“π‰øøÑ“ Ÿß¢÷Èπµ“¡‰ª¥â«¬

2.3 ‡ß‘π≈ß∑ÿπ§à“Õÿª°√≥å Ÿß¢÷Èπ

πÕ°®“°§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“µË”®–∑”„ÀâµâÕß„™â°√–· ‰øøÑ“‡æ‘Ë¡¢÷Èπ·≈–∑”„Àâ‡°‘¥æ≈—ßß“π Ÿ≠‡ ’¬‡æ‘Ë¡¢÷Èπ

·≈â« ¬—ß∑”„ÀâµâÕß„™â¢π“¥ “¬‰øøÑ“ À¡âÕ·ª≈ß‰øøÑ“ ·≈–Õÿª°√≥åªÑÕß°—π¢π“¥„À≠à¢÷Èπ¥â«¬ ¥—ß· ¥ß„πµ“√“ß∑’Ë 3 - 3

µ“√“ß∑’Ë 3 - 3 §«“¡ —¡æ—π∏å√–À«à“ßµ—«ª√–°Õ∫°”≈—ß‰øøÑ“∑’Ë≈¥≈ß °√–· ‰øøÑ“∑’Ë‡æ‘Ë¡¢÷Èπ ·≈–°”≈—ß‰øøÑ“∑’Ë Ÿ≠‡ ’¬‰ª

µ—«ª√–°Õ∫°”≈—ß‰øøÑ“ °√–· ‰øøÑ“ª°µ‘ °√–· ‰øøÑ“‡æ‘Ë¡¢÷Èπ ¢π“¥ “¬∑’Ë‡æ‘Ë¡¢÷Èπ

( % ) ( A ) (%) ·≈–°”≈—ß‰øøÑ“ Ÿ≠‡ ’¬ (%)

100 100 0 0

90 111 11 23

80 125 25 56

70 143 43 104

60 167 67 179

50 200 100 300

40 250 150 525
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µ—«Õ¬à“ß∑’Ë 1

¡Õ‡µÕ√å‰øøÑ“‡Àπ’Ë¬«π” 3 ‡ø  380 ‚«≈µå ¢π“¥ 10 °‘‚≈«—µµå ¡’ª√– ‘∑∏‘¿“æ 90% ·≈–§à“ PF 0.85 ‡¡◊ËÕ

∑”ß“π‡µÁ¡∑’Ë „Àâ§”π«≥À“§à“°√–· ‰øøÑ“°àÕπ·≈–À≈—ßª√—∫ª√ÿß PF ‡ªìπ 1

«‘∏’∑”

°√–· ‰øøÑ“‡¡◊ËÕ¡Õ‡µÕ√å∑”ß“π‡µÁ¡∑’Ë °àÕπª√—∫ª√ÿß§à“ PF

À≈—ßª√—∫ª√ÿß§à“ PF ®“° 0.85 ‡ªìπ 1

¥—ßπ—Èπ °√–· ‰øøÑ“®–‡æ‘Ë¡¢÷Èπ°àÕπ°“√ª√—∫ª√ÿß§à“ PF §‘¥‡ªìπ 19.86/16.88 = 117.6 %

2.4 ∑”„Àâ·√ß¥—π‰øøÑ“µ°

„π√–∫∫∑’Ë¡’§à“ PF µË” ®–∑”„Àâ·√ß¥—π‰øøÑ“„π√–∫∫µË”°«à“ª°µ‘ ‡π◊ËÕß®“°°√–· ‰øøÑ“∑’Ë Ÿß‡ªìπº≈

∑”„Àâ‡°‘¥·√ß¥—π‰øøÑ“µ°§√àÕ¡√–À«à“ß “¬ àß

3. «‘∏’·°â ‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“
À“°‚√ßß“πÕÿµ “À°√√¡À√◊ÕÕ“§“√„¥¡’Õÿª°√≥å‰øøÑ“∑’Ë‡ªìπ‚À≈¥·∫∫‡Àπ’Ë¬«π” (Inductive Load) À√◊Õ

‡ªìπ‚À≈¥·∫∫‡°Á∫ª√–®ÿ‰øøÑ“ (Capacitive Load) ™π‘¥„¥™π‘¥Àπ÷Ëß‡æ’¬ßÕ¬à“ß‡¥’¬« ®–∑”„Àâ§à“µ—«ª√–°Õ∫

°”≈—ß‰øøÑ“µË” ·µà∂â“π”Õÿª°√≥å Õßª√–‡¿∑π’È¡“„™â√à«¡°—π„πÕ—µ√“∑’Ë‡À¡“– ¡®–∑”„Àâ§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“

 Ÿß∂÷ß 95 - 100% ÷́Ëß«‘∏’π’È‡√’¬°«à“ «‘∏’°“√·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“

°“√·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“°Á§◊Õ°“√‡æ‘Ë¡§à“ COS θ À√◊Õ≈¥¡ÿ¡ θ ∑’Ë·µ°µà“ß°—π√–À«à“ß·√ß¥—π
‰øøÑ“°—∫°√–· ‰øøÑ“„Àâ¡’§à“πâÕ¬∑’Ë ÿ¥ ‡æ◊ËÕ‡æ‘Ë¡§à“‡æ“‡«Õ√å·ø§‡µÕ√å„Àâ„°≈â‡§’¬ß 1 ¡“°∑’Ë ÿ¥ °“√·°â‰¢§à“µ—«

ª√–°Õ∫°”≈—ß‰øøÑ“≈â“À≈—ß (Lagging Power Factor) „Àâ¡’§à“ Ÿß¢÷Èπ “¡“√∂∑”‰¥â 2 «‘∏’ §◊Õ

P
3 x E x COS θ

  1x
 η

I 
1
 =

P
3 x E x COS θ

  1x
 η

I 
2
 =

I 
1
 =  = 19.86 A

10 x 1,000
3 x 380 x 0.85

  1x
 0.9

I 
1
 =  = 16.88 A

10 x 1,000
3 x 380 x 1.0

  1x
 0.9



°√¡æ—≤π“æ≈—ßß“π∑¥·∑π·≈–Õπÿ√—°…åæ≈—ßß“π (ææ.)

34

3.1 °“√„™âµ—«‡°Á∫ª√–®ÿ‰øøÑ“ (Capacitor)

°“√„™âµ—«‡°Á∫ª√–®ÿ‰øøÑ“ (Capacitor) µàÕ‡¢â“‰ª„π√–∫∫‰øøÑ“π—Èπ ¡’ª√–‚¬™πåÀ≈“¬Õ¬à“ß πÕ°®“°®–

™à«¬·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“¢Õß‚À≈¥„Àâ Ÿß¢÷Èπ·≈â« ¬—ß™à«¬∑”„Àâ·√ß¥—π‰øøÑ“¥’¢÷Èπ °≈à“«Õ’°π—¬Àπ÷Ëß§◊Õ°“√

™à«¬≈¥ Var Flow ÕÕ°®“°√–∫∫‰øøÑ“ À√◊ÕÕÕ°®“°‡§√◊ËÕß°”‡π‘¥‰øøÑ“π—Ëπ‡Õß ‡æ√“–µ—«‡°Á∫ª√–®ÿ‰øøÑ“‡ªìπ

Õÿª°√≥å∑’Ë™à«¬®à“¬°”≈—ß‰øøÑ“√’·Õ§∑’ø„Àâ·°à√–∫∫‰øøÑ“ Õ’°∑—Èß¬—ß¡’ª√–‚¬™πåÕ◊ËπÊ ‡™àπ ™à«¬ªÑÕß°—π°“√®à“¬‰øøÑ“

®“°‡§√◊ËÕß°”‡π‘¥‰øøÑ“À√◊Õ®“°À¡âÕ·ª≈ß‰øøÑ“‡°‘π°”≈—ß ™à«¬≈¥§«“¡ Ÿ≠‡ ’¬„π√–∫∫‰øøÑ“ ™à«¬√—°…“√–¥—∫

·√ß¥—π‰øøÑ“„ÀâÕ¬Ÿà„π‡°≥±å∑’Ë‡À¡“– ¡·≈–‰¡à‡ª≈’Ë¬π·ª≈ß¡“°π—° 

¢π“¥¢Õßµ—«‡°Á∫ª√–®ÿ‰øøÑ“∑’Ë‡À¡“– ¡

°“√„™âµ—«‡°Á∫ª√–®ÿ‰øøÑ“„Àâ‡°‘¥ª√–‚¬™πå„π°“√·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“„Àâ Ÿß¢÷Èππ—Èπ µâÕß‡≈◊Õ°¢π“¥

„Àâ‡À¡“– ¡

§«“¡ —¡æ—π∏å¢Õß°”≈—ß‰øøÑ“∑’Ë‡°‘¥®“°‚À≈¥·∫∫‡Àπ’Ë¬«π” (Inductive Load)

‡¡◊ËÕæ‘®“√≥“®“°√Ÿª§«“¡ —¡æ—π∏å¢Õß°”≈—ß‰øøÑ“∑’Ë‡°‘¥®“°°“√‚À≈¥·∫∫‡Àπ’Ë¬«π” (Inductive Load) °”≈—ß

‰øøÑ“√’·Õ§∑’ø ¡’Àπà«¬‡ªìπ°‘‚≈«“√å (kVar) ®–∂Ÿ°π”¡“ √â“ß π“¡·¡à‡À≈Á° Õ’° à«πÀπ÷Ëß§◊Õ °”≈—ß‰øøÑ“®√‘ß ¡’

Àπà«¬‡ªìπ°‘‚≈«—µµå (kW) ®–∂Ÿ°π”¡“„™âß“π®√‘ßÊ  ¡¡µ‘«à“‚À≈¥∑’Ë PF = COS θ
1
·≈–µâÕß°“√·°â„Àâ PF  Ÿß¢÷Èπ

‡ªìπ PF = COS θ
2
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®“° ¡°“√µ—«ª√–°Õ∫°”≈—ß

PF = = cos θ2 ·≈– Tan θ2  =      =

Q
1

= P x tan θ1 = kW x tan θ1

Q
2

= P x tan θ2 = kW x tan θ2

¥—ßπ—Èπ ¢π“¥¢Õßµ—«‡°Á∫ª√–®ÿ‰øøÑ“∑’Ëπ”¡“·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“„Àâ Ÿß¢÷Èπ ®–¡’§à“‡∑à“°—∫

¢π“¥¢Õßµ—«‡°Á∫ª√–®ÿ‰øøÑ“ (kVar) = Q1 - Q2 = kW tan θ1- kW tan θ2 = kW(tan θ1- tan θ2 )

À√◊Õ “¡“√∂À“¢π“¥¢Õßµ—«‡°Á∫ª√–®ÿ‰øøÑ“‰¥â®“°µ“√“ß∑’Ë 3 - 4 Àπâ“ 38 ´÷Ëß “¡“√∂ª√—∫ª√ÿß§à“ PF µ—Èß

·µà 80 - 100% ‚¥¬‡≈◊Õ°§à“ PF °àÕπ·°â‰¢®“°·π«µ—Èß¢Õßµ“√“ß ·≈–‡≈◊Õ°§à“ PF ∑’ËµâÕß°“√µ“¡·π«πÕπ¢Õß

µ“√“ß ®–‰¥âµ—«§Ÿ≥∑’Ë„™â„π°“√À“¢π“¥¢Õßµ—«‡°Á∫ª√–®ÿ‰øøÑ“‰¥â ¥—ßπ’È

¢π“¥µ—«‡°Á∫ª√–®ÿ‰øøÑ“ (kVar) = kW x µ—«§Ÿ≥∑’ËÕà“π‰¥â®“°µ“√“ß∑’Ë 3 - 4

µ—«Õ¬à“ß∑’Ë 2

‡§√◊ËÕß Ÿ∫πÈ”„™â¡Õ‡µÕ√å¢π“¥ 37 kW ∑’Ë 380 ‚«≈µå ¡’ª√– ‘∑∏‘¿“æ 88% ·≈–§à“ PF†= 0.72  “¬‰øøÑ“

∑’Ë„™â¡’¢π“¥ 35 mm2 ¡’§«“¡¬“« 180 ‡¡µ√ ®“°µŸâ®à“¬‰øøÑ“ (¡’§à“§«“¡µâ“π∑“πª√–¡“≥ 0.0005 ‚ÕÀå¡

µàÕ§«“¡¬“« 1 ‡¡µ√) ‡§√◊ËÕß Ÿ∫πÈ”π’È∑”ß“π 600 ™—Ë«‚¡ßµàÕ‡¥◊Õπ §à“æ≈—ßß“π‰øøÑ“Àπà«¬≈– 1.0582 ∫“∑ „π

‡¥◊ÕπÀπ÷ËßÊ ®–ª√–À¬—¥§à“‰øøÑ“‰¥â‡∑à“„¥ ∂â“ª√—∫ª√ÿß§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“®“° 0.72 ‡ªìπ 0.95 (§‘¥‡©æ“–

§à“‰øøÑ“∑’ËµâÕß‡ ’¬‰ª‡π◊ËÕß®“°¡’°“√ Ÿ≠‡ ’¬„π “¬‰øøÑ“‡∑à“π—Èπ)

«‘∏’∑”

§”π«≥À“§à“°√–· ‰øøÑ“„π “¬‰ø §«“¡µâ“π∑“π¢Õß “¬‰øøÑ“ ·≈–°”≈—ß Ÿ≠‡ ’¬‡¡◊ËÕ§à“ PF = 0.72

·≈– PF = 0.95 ®–‰¥â§à“°√–· ‰øøÑ“‡∑à“°—∫

kW
kVA

Q
1

P

kVar
kW
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§à“§«“¡µâ“π∑“π¢Õß “¬‰øøÑ“ R
line
 = 0.0005 x 180 = 0.09 Ω

¥—ßπ—Èπ °”≈—ß Ÿ≠‡ ’¬∑’Ë‡°‘¥¢÷Èπ„π¢≥–∑’Ë§à“ PF = 0.72 ·≈– PF = 0.95 §◊Õ

P
Loss PF= 0.72

= 3I
2

R 
Line

= 3 x 88.724
2

 X 0.09 = 2125.4 W

P 
Loss PF= 0.95

= 3 x 67.2
2

 x 0.09 = 1,220.8 W

°”≈—ß‰øøÑ“ Ÿ≠‡ ’¬≈¥≈ß 904.5 «—µµå

§‘¥‡ªìπ§à“„™â®à“¬∑’Ëª√–À¬—¥‰¥â„π·µà≈–‡¥◊Õπ‡∑à“°—∫ = = 574.33 ∫“∑/‡¥◊Õπ

µ—«Õ¬à“ß∑’Ë 3

À¡âÕ·ª≈ß‰øøÑ“≈Ÿ°Àπ÷Ëß®à“¬‰ø„Àâ‚À≈¥ 10,000 kW ·≈–‚À≈¥¡’ PF 0.7 ∂â“µâÕß°“√·°â PF ¢Õß‚À≈¥„Àâ

‡ªìπ 0.9 ®–µâÕß„™âµ—«‡°Á∫ª√–®ÿ‰øøÑ“°’Ë°‘‚≈«“√å (kVar) ·≈–®–‡ªìπ°“√·∫àß‡∫“°”≈—ß‰øøÑ“∑’Ë®à“¬ÕÕ°®“°À¡âÕ·ª≈ß

‰øøÑ“‡∑à“‰√

«‘∏’∑’Ë 1

PF = 0.7, COS θ1 = 0.7 , tan θ1 = 1.0202

®“° Q
1

= kw x tan θ1

PF = COS θ1 = 0.9 , tan θ2 = 0.4843

®“° Q
2

= kw x tan θ2

¥—ßπ—Èπ ¢π“¥¢Õßµ—«‡°Á∫ª√–®ÿ‰øøÑ“∑’ËµâÕß„™â®–¡’§à“ = 10,000 kW (1.0202 - 0.4843) = 5,358.82 °‘‚≈«“√å

1.0582 x 904.5 x 600
1,000

I 
0.72

=                                   =                                  =  88.724 A

I 
0.95

= =  67.244 A

P
3 x V x PF

37,000
3 x 380 x 0.95

37,000
3 x 380 x 0.88 x 0.72

  1x
 η

  1x
 0.88



°√¡æ—≤π“æ≈—ßß“π∑¥·∑π·≈–Õπÿ√—°…åæ≈—ßß“π (ææ.)

37

∴ ®–·∫àß‡∫“°“√®à“¬‰øøÑ“ÕÕ°®“°À¡âÕ·ª≈ß‰øøÑ“‰¥â = 14,286 - 11,111 = 3,175 kVA

«‘∏’∑’Ë 2 ‚¥¬„™âµ“√“ßÀ“§à“µ—«‡°Á∫ª√–®ÿ‰øøÑ“

·°â PF ®“° 0.7 ‡ªìπ 0.9 ®–‰¥âµ—«§Ÿ≥®“°µ“√“ß ‡∑à“°—∫ 0.536

∴ ¢π“¥µ—«‡°Á∫ª√–®ÿ‰øøÑ“ (kVar) =  kW x µ—«§Ÿ≥®“°µ“√“ß∑’Ë 3 - 4

=  10,000 x 0.536 = 5,360 kVar

«‘∏’°“√®“°µ“√“ß∑’Ë 4 - 4 π’È “¡“√∂„™âÀ“¢π“¥µ—«‡°Á∫ª√–®ÿ‰øøÑ“‡æ◊ËÕ∑’Ë®–ª√—∫ª√ÿß PF µ—Èß·µà 80 - 100%

‰¥â‚¥¬„™â Ÿµ√ ¥—ßπ’È

¢π“¥µ—«‡°Á∫ª√–®ÿ‰øøÑ“ (kVar) = kW x µ—«§Ÿ≥∑’ËÕà“π‰¥â®“°µ“√“ß∑’Ë 3 - 4

kVA
1
, S

1
 = = 14,286 kVA ·≈– kVA

2
, S

2
= = 11,111 kVA10,000

0.7
10,000
0.9
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µ—«ª√–°Õ∫°”≈—ß‰øøÑ“∑’ËµâÕß°“√ (%)

80 81 82 83 84 85 86 87 88 89 90

50 .982 1.008 1.034 1.060 1.086 1.112 1.319 1.165 1.192 1.220 1.248

51 .936 .962 .988 1.014 1.040 1.066 1.093 1.119 1.146 1.174 1.202

52 .894 .920 .946 .972 .998 1.024 1.051 1.077 1.104 1.132 1.160

53 .850 .876 .902 .928 .954 .980 1.007 1.033 1.060 1.088 1.116

54 .809 .835 .861 .887 .913 .939 .966 .992 1.019 1.047 1.075

55 .769 .795 .821 .847 .873 .899 .926 .952 .979 1.007 1.035

56 .730 .756 .782 .808 .834 .860 .887 .913 .940 .968 .996

57 .692 .718 .744 .770 .796 .822 .849 .875 .902 .930 .958

58 .655 .681 .707 .733 .759 .785 .812 .838 .865 .893 .921

59 .618 .644 .670 .696 .722 .748 .775 .801 .828 .856 .884

60 .584 .610 .636 .662 .688 .714 .741 .767 .794 .822 .849

61 .549 .575 .601 .627 .653 .679 .706 .732 .759 .787 .815

62 .515 .541 .567 .593 .619 .645 .672 .698 .725 .753 .781

63 .483 .509 .535 .561 .587 .613 .640 .666 .693 .72 .749

64 .450 .476 .502 .528 .554 .580 .607 .633 .660 .688 .716

65 .416 .445 .471 .497 .523 .549 .576 .602 .629 .657 .685

66 .388 .414 .440 .466 .492 .518 .545 .571 .598 .626 .654

67 .358 .384 .410 .436 .462 .488 .515 .541 .568 .596 .624

68 .329 .355 .381 .407 .433 .459 .486 .512 .539 .567 .595

69 .299 .325 .351 .377 .403 .429 .456 .482 .509 .537 .565

70 .270 .296 .322 .348 .374 .400 .427 .453 .480 .508 .536

µ—«
ª√

–°
Õ∫

°”
≈—ß

‰ø
ø
Ñ“‡
¥‘¡

 (
%
)

µ“√“ß∑’Ë 3 - 4 §à“„π°“√§”π«≥À“¢π“¥µ—«‡°Á∫ª√–®ÿ‰øøÑ“
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71 .242 .268 .294 .320 .346 .372 .399 .425 .452 .480 .508

72 .213 .239 .265 .291 .317 .343 .370 .396 .423 .451 .479

73 .186 .212 .238 .264 .290 .316 .343 .369 .396 .424 .452

74 .159 .185 .211 .237 .263 .289 .316 .342 .369 .397 .425

75 .132 .158 .184 .210 .236 .262 .289 .315 .342 .370 .398

76 .105 .131 .157 .183 .209 .235 .262 .288 .315 .343 .371

77 .079 .105 .131 .157 .183 .209 .236 .262 .289 .317 .345

78 .053 .079 .105 .131 .157 .183 .210 .236 .263 .291 .398

79 .026 .052 .078 .104 .130 .156 .183 .209 .236 .264 .292

80 .000 .026 .052 .078 .104 .130 .157 .183 .210 .238 .266

81 - .000 .026 .052 .078 .104 .131 .157 .184 .212 .240

82 - - .000 .026 .052 .078 .105 .131 .158 .186 .214

83 - - - .000 .026 .052 .079 .105 .132 .160 .188

84 - - - - .000 .026 .053 .079 .106 .134 .162

85 - - - - - .000 .027 .053 .080 .108 .136

91 92 93 94 95 96 97 98 99 100

50 1.276 1.303 1.337 1.369 1.402 1.441 1.481 1.529 1.590 1.732

51 1.230 1.257 1.291 1.320 1.357 1.395 1.435 1.483 1.544 1.686

52 1.188 1.215 1.249 1.281 1.315 1.353 1.393 1.441 1.502 1.644

53 1.144 1.171 1.205 1.237 1.271 1.309 1.349 1.397 1.458 1.600

54 1.103 1.130 1.164 1.196 1.230 1.268 1.308 1.356 1.417 1.559

55 1.063 1.090 1.124 1.156 1.190 1.228 1.268 1.316 1.377 1.519

µ—«ª√–°Õ∫°”≈—ß‰øøÑ“∑’ËµâÕß°“√ (%)
µ—«

ª√
–°

Õ∫
°”

≈—ß
‰ø

ø
Ñ“‡
¥‘¡

 (
%
)

µ“√“ß∑’Ë 3 - 4 §à“„π°“√§”π«≥À“¢π“¥µ—«‡°Á∫ª√–®ÿ‰øøÑ“ (µàÕ)
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56 1.024 1.051 1.085 1.117 1.151 1.189 1.229 1.277 1.338 1.480

57 .986 1.013 1.047 1.079 1.113 1.151 1.191 1.239 1.300 1.442

58 .949 .976 1.010 1.042 1.076 1.114 1.154 1.202 1.263 1.405

59 .912 .939 .973 1.005 1.039 1.077 1.117 1.165 1.226 1.368

60 .809 .905 .939 .971 1.005 1.043 1.083 1.131 1.192 1.334

61 .843 .870 .904 .936 .970 1.008 1.048 1.096 1.157 1.299

62 .809 .836 .870 .902 .936 .974 1.104 1.062 1.123 1.265

63 .777 .804 .838 .870 .904 .942 .982 1.030 1.091 1.233

64 .744 .771 .805 .837 .871 .909 .949 .997 1.058 1.200

65 .713 .704 .774 .806 .804 .878 .918 .966 1.027 1.169

66 .682 .709 .743 .775 .809 .847 .887 .935 .996 1.138

67 .652 .679 .713 .745 .779 .817 .857 .905 .996 1.108

68 .623 .650 .684 .716 .750 .788 .828 .876 .937 1.079

69 .593 .620 .654 .686 .720 .785 .786 .840 .907 1.049

70 .564 .591 .625 .657 .691 .729 .769 .811 .878 1.020

71 .536 .563 .597 .629 .663 .701 .741 .783 .850 .992

72 .507 .543 .568 .600 .634 .672 .712 .754 .821 .963

73 .480 .507 .541 .573 .607 .645 .685 .727 .794 .934

74 .453 .480 .514 .546 .580 .618 .658 .700 .767 .909

75 .426 .453 .487 .519 .553 .591 .631 .673 .740 .882

76 .399 .426 .460 .492 .526 .564 .604 .652 .713 .856

77 .373 .400 .434 .466 .500 .538 .578 .620 .687 .829

µ—«ª√–°Õ∫°”≈—ß‰øøÑ“∑’ËµâÕß°“√ (%)

µ—«
ª√

–°
Õ∫

°”
≈—ß

‰ø
ø
Ñ“‡
¥‘¡

 (
%
)

µ“√“ß∑’Ë 3 - 4 §à“„π°“√§”π«≥À“¢π“¥µ—«‡°Á∫ª√–®ÿ‰øøÑ“ (µàÕ)
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78 .347 .374 .408 .440 .474 .512 .552 .594 .661 .803

79 .320 .347 .381 .413 .447 .485 .525 .567 .634 .776

80 .294 .321 .355 .387 .421 .459 .499 .541 .808 .750

81 .268 .295 .329 .361 .395 .433 .473 .515 .582 .724

82 .242 .269 .303 .335 .369 .407 .447 .489 .556 .698

83 .216 .243 .277 .309 .343 .381 .421 .463 .530 .672

84 .190 .217 .251 .283 .317 .355 .395 .437 .504 .645

85 .164 .191 .225 .257 .291 .329 .369 .417 .478 .620

µ—«ª√–°Õ∫°”≈—ß‰øøÑ“∑’ËµâÕß°“√ (%)
µ—«

ª√
–°

Õ∫
°”

≈—ß
‰ø

ø
Ñ“‡
¥‘¡

 (
%
)

µ“√“ß∑’Ë 3 - 4 §à“„π°“√§”π«≥À“¢π“¥µ—«‡°Á∫ª√–®ÿ‰øøÑ“ (µàÕ)
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°“√µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“

„π°“√À“µ”·Àπàß∑’Ë‡À¡“– ¡ ”À√—∫µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“„π«ß®√‰øøÑ“π—Èπ µâÕßæ‘®“√≥“À≈“¬¥â“π

¥â«¬°—π ∑—Èß„π¥â“π‡»√…∞»“ µ√å ¥â“π‡∑§π‘§·≈–°“√µ‘¥µ—Èß ”À√—∫√–∫∫‡¥‘¡∑’Ë¡’Õ¬Ÿà À√◊Õµ‘¥µ—Èß„À¡à µ—«‡°Á∫ª√–®ÿ

‰øøÑ“ “¡“√∂®–µ‘¥µ—Èß‰¥âÀ≈“¬µ”·Àπàß„π«ß®√ ‚¥¬·∫àß°“√µ‘¥µ—ÈßÕÕ°‡ªìπ 2 ≈—°…≥– ¥—ßπ’È

1) °“√µ‘¥µ—Èß·∫∫»Ÿπ¬å°≈“ß∑’Ë®ÿ¥‡¥’¬« (Central Compensation) ‡æ◊ËÕ·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“

√«¡¢Õß‚√ßß“πÀ√◊ÕÕ“§“√ ¥—ß· ¥ß„π√Ÿª E

√Ÿª E °“√µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“·∫∫»Ÿπ¬å°≈“ß

2) °“√µ‘¥µ—Èß‡ªìπ°≈ÿà¡¬àÕ¬À√◊Õ∑’Ë¡Õ‡µÕ√å‡ªìπ√“¬µ—« (Individual Compensation) ‡æ◊ËÕ·°â‰¢§à“

µ—«ª√–°Õ∫°”≈—ß‰øøÑ“·µà≈–®ÿ¥¢Õß‚√ßß“πÀ√◊ÕÕ“§“√ ¥—ß· ¥ß„π√Ÿª F
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√Ÿª F °“√µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“·¬°·µà≈–®ÿ¥

°“√µ‘¥µ—Èß‡ªìπ°≈ÿà¡À√◊Õ‡©æ“–µ—«π’È®–µâÕßæ‘®“√≥“®ÿ¥∑’ËµàÕ‡¢â“°—∫¡Õ‡µÕ√å¥â«¬ ‡æ√“–ª√– ‘∑∏‘¿“æ„π°“√

·°âµ—«ª√–°Õ∫°”≈—ß‰øøÑ“¢Õßµ—«‡°Á∫ª√–®ÿ‰øøÑ“ ¢÷ÈπÕ¬Ÿà°—∫√–¬–∑“ß®“°®ÿ¥∑’Ë∑”°“√µ‘¥µ—Èß¡“¬—ßµ—«‚À≈¥À√◊Õ

¡Õ‡µÕ√å ª√– ‘∑∏‘¿“æ„π°“√·°âµ—«ª√–°Õ∫°”≈—ß‰øøÑ“®–¥’∑’Ë ÿ¥À“°µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“∑’Ë‚À≈¥À√◊Õ¡Õ‡µÕ√å

°“√µ—¥ ‘π„®‡≈◊Õ°«‘∏’µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“«‘∏’Àπ÷Ëß«‘∏’„¥¡“„™â‡æ◊ËÕ·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“∑’Ë‚√ßß“π

À√◊ÕÕ“§“√„¥®–µâÕßæ‘®“√≥“Õ¬à“ß√Õ∫§Õ∫ ‡™àπ æ‘®“√≥“∂÷ß≈—°…≥–¢Õß‚√ßß“π ≈—°…≥–‚À≈¥ à«π„À≠à∑’Ë„™â

≈—°…≥–°“√∑”ß“π¢Õß‡§√◊ËÕß®—°√À√◊ÕÕÿª°√≥å‰øøÑ“·≈–‡ß‘π≈ß∑ÿπ ´÷ËßµâÕß»÷°…“Õ¬à“ß≈–‡Õ’¬¥«à“«‘∏’„¥®–¡’‚Õ°“ 

§ÿâ¡∑ÿπ¡“°°«à“°—π

„π‚√ßß“πÕÿµ “À°√√¡·≈–Õ“§“√ à«π„À≠à·≈â« ®–ª√–°Õ∫¥â«¬‚À≈¥∑’Ë¡’¢π“¥‡≈Á°Ê ®”π«π¡“° ·µà¥â«¬

‡Àµÿ∑’Ëæ‘°—¥¢Õßµ—«‡°Á∫ª√–®ÿÿ‰øøÑ“¡’¢π“¥‡ªìπ¡“µ√∞“π (Standard Size) „π∑“ßªØ‘∫—µ‘®–À“µ—«‡°Á∫ª√–®ÿ‰øøÑ“

¢π“¥°‘‚≈«“√å∑’Ë∂Ÿ°µâÕß·µà≈–‚À≈¥‰¡à‰¥â ·≈–‚¥¬∑—Ë«‰ª·≈â«‚À≈¥µà“ßÊ ‡À≈à“π’È°Á‰¡à‰¥â∑”ß“πæ√âÕ¡°—π ‡Àµÿπ’È®÷ß§«√

µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿÿ‰øøÑ“‡æ’¬ß®ÿ¥‡¥’¬« ≥ µ”·Àπàß´÷Ëß‡ªìπ®ÿ¥√«¡¢Õß‚À≈¥∑—ÈßÀ¡¥ (√Ÿª E) ´÷Ëß°√≥’‡™àππ’È®–

µâÕß¡’ «‘µ™åµ—¥À√◊ÕµàÕµ—«‡°Á∫ª√–®ÿÿ‰øøÑ“‡¢â“°—∫‚À≈¥∑—ÈßÀ¡¥À√◊Õ∫“ß à«π µ“¡ ¿“«–¢Õß‚À≈¥‰¥â‚¥¬Õ—µ‚π¡—µ‘
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µ—«Õ¬à“ß‡™àπ ∂â“À“°‡æ’¬ß 50% ¢Õß¡Õ‡µÕ√å‚À≈¥∑—ÈßÀ¡¥∑”ß“πæ√âÕ¡°—π„π‡«≈“‡¥’¬«°—π µ—«‡°Á∫ª√–®ÿÿ‰øøÑ“‡æ’¬ß

§√÷ËßÀπ÷Ëß„π®ÿ¥π—Èπ‡∑à“π—Èπ∑’Ë®–∂Ÿ°µàÕ‡¢â“„π«ß®√‚À≈¥ Õ’°§√÷ËßÀπ÷Ëß®–∂Ÿ°µ—¥ÕÕ° ·µà∂â“‰¡à¡’ «‘µ™å§«∫§ÿ¡°“√ªî¥-‡ªî¥

µ—«‡°Á∫ª√–®ÿÿ‰øøÑ“‚¥¬Õ—µ‚π¡—µ‘ ·≈–‚À≈¥∑”ß“π‰¡àæ√âÕ¡°—π·≈â« °Á§«√µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿÿ‰øøÑ“¢π“π‡¢â“°—∫‚À≈¥

·µà≈–µ—«

‚¥¬ª°µ‘·≈â«·¡â‰¡à¡’ ‚À≈¥ À¡âÕ·ª≈ß‰øøÑ“°Á¬—ßµâÕß √â“ß π“¡·¡à‡À≈Á°∑’Ë‡ªìπ°”≈—ß‰øøÑ“√’·Õ§∑’øÕ¬Ÿà

¥—ßπ—Èπ °“√µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“‡æ◊ËÕ≈¥°”≈—ß√’·Õ§∑’ø„π™à«ß‰¡à¡’‚À≈¥ ‚¥¬µàÕµ√ß‡¢â“∑“ß¥â“π·√ß¥—πµË” À√◊Õ

¥â“π∑ÿµ‘¬¿Ÿ¡‘ (Secondary) ¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“Õ¬à“ß∂“«√ ‰¡à‡æ’¬ß™à«¬ª√–À¬—¥æ≈—ßß“π‡∑à“π—Èπ ·µà¬—ß™à«¬≈¥

¢π“¥µ—«‡°Á∫ª√–®ÿÿ‰øøÑ“∑’Ë„™âª√—∫ª√ÿß§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“¢Õß√–∫∫Õ’°¥â«¬ ´÷Ëß°“√µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿÿ‰øøÑ“

®–‡ªìπ·∫∫º ¡ °≈à“«§◊Õ ‚À≈¥„À≠àÊ ®–µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“∑’Ë‚À≈¥·µà≈–™ÿ¥  à«π‚À≈¥Õ◊ËπÊ ®–µ‘¥µ—Èß

·∫∫°≈ÿà¡À√◊Õ·∫∫»Ÿπ¬å°≈“ß  à«πµ—«‡°Á∫ª√–®ÿ‰øøÑ“∑’Ëµ‘¥µ—Èß∑’ËÀ¡âÕ·ª≈ß‰øøÑ“‡ªìπ‡æ’¬ß°“√·°â‰¢§à“µ—«ª√–°Õ∫

°”≈—ß‰øøÑ“¢ÕßÀ¡âÕ·ª≈ß‰øøÑ“‡∑à“π—Èπ

● ¢âÕ¥’·≈–¢âÕ‡ ’¬¢Õß°“√„™âµ—«‡°Á∫ª√–®ÿ‰øøÑ“

¢âÕ¥’

1. ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ ‚¥¬¡’§«“¡ Ÿ≠‡ ’¬πâÕ¬°«à“ 0.33%

2. ‡ß‘π≈ß∑ÿπµË” “¡“√∂π”¡“„™â„π√–∫∫∑’Ë¡’¢π“¥‡≈Á°‰¥â

3. ¡’§«“¡¬◊¥À¬ÿàπ¡“° ‡æ√“– “¡“√∂‡ª≈’Ë¬π·ª≈ß°“√∑”ß“π¢Õßµ—«‡°Á∫ª√–®ÿ‰øøÑ“„Àâ Õ¥§≈âÕß°—∫

‚À≈¥∑’Ë‡ª≈’Ë¬π·ª≈ß‰¥â

4. ‰¡à¡’ à«π∑’Ë‡§≈◊ËÕπ∑’Ë‰¥â ‰¡à¡’‡ ’¬ß¥—ß„π°“√∑”ß“π °“√‡ ◊ËÕ¡ ¿“æ°“√∑”ß“πµË” ·≈–‰¡àµâÕß¡’°“√∫”√ÿß√—°…“

5.  “¡“√∂µ‘¥µ—Èß„π∫√‘‡«≥„¥°Á‰¥â „™â‡π◊ÈÕ∑’Ë„π°“√µ‘¥µ—ÈßπâÕ¬

6. ª≈¥ÕÕ°·≈–µàÕ‡¢â“°—∫‚À≈¥‰¥â√«¥‡√Á«·≈–ßà“¬  “¡“√∂‡ª≈’Ë¬π®“°‚À≈¥µ—«Àπ÷Ëß‰ª¬—ßÕ’°µ—«Àπ÷Ëß‰¥â
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¢âÕ‡ ’¬

1. °“√‡°‘¥·√ß¥—π‡°‘π (Over Voltage) ‡¡◊ËÕª≈¥‚À≈¥ÕÕ° ¥—ßπ—Èπ ®÷ß§«√µ‘¥µ—Èß√–∫∫§«∫§ÿ¡°“√

™¥‡™¬µ—«ª√–°Õ∫°”≈—ß‰øøÑ“Õ—µ‚π¡—µ‘

2. °“√‡°‘¥‡√‚´·ππ ǻ (Resonance) ‡¡◊ËÕ„™â°—∫‚À≈¥∑’Ë¡’Œ“√å¡Õπ‘° (Harmonic) ∑”„ÀâÕÿª°√≥å‰øøÑ“µà“ßÊ

∑’ËµàÕÕ¬Ÿà„π√–∫∫‡°‘¥§«“¡‡ ’¬À“¬ ∑”ß“πº‘¥æ≈“¥À√◊Õ¡’Õ“¬ÿ°“√„™âß“π —Èπ≈ß

¢âÕ§«√√–«—ß„π°“√„™âµ—«‡°Á∫ª√–®ÿ‰øøÑ“

1. ‡¡◊ËÕµ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“∑’Ë®ÿ¥„¥·≈â« ·√ß¥—π‰øøÑ“∑’Ë®ÿ¥π—Èπ®–¡’§à“ Ÿß¢÷Èπ°«à“‡¥‘¡ ¥—ßπ—Èπ °“√‡≈◊Õ°

¢π“¥æ‘°—¥¢Õßµ—«‡°Á∫ª√–®ÿ‰øøÑ“®–µâÕß§”π÷ß∂÷ß‡√◊ËÕßπ’È¥â«¬

2. ®ÿ¥∑’Ëµ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“§«√¡’°“√√–∫“¬§«“¡√âÕπ¥’æÕ ¡§«√  ‡æ√“–§«“¡√âÕπ¬‘Ëß Ÿß®–∑”„Àâ

Õ“¬ÿ°“√„™âß“π¢Õßµ—«‡°Á∫ª√–®ÿ‰øøÑ“ —Èπ≈ß

3. °“√µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“‡¢â“°—∫¡Õ‡µÕ√å‚¥¬µ√ß µâÕß‡≈◊Õ°¢π“¥µ—«‡°Á∫ª√–®ÿ‰øøÑ“„Àâ¥’ ·≈–µâÕß

µ‘¥µ—Èß„Àâ∂Ÿ°«‘∏’ ¡‘©–π—Èπ¡Õ‡µÕ√å®–‡ ’¬À“¬‰¥â

4. ∂â“®–µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“‡¢â“™ÿ¥ (Capacitor Bank) §«√„™â·∫∫§«∫§ÿ¡Õ—µ‚π¡—µ‘ ‡æ◊ËÕªÑÕß°—π

Õ—πµ√“¬®“°·√ß¥—π‡°‘π∑’Ë‡°‘¥¢÷Èπ®“°°“√µàÕµ—«‡°Á∫ª√–®ÿ‰øøÑ“‡¢â“‰ª„π√–∫∫¡“°‡°‘π‰ª

5. Õÿª°√≥å‰øøÑ“∫“ßÕ¬à“ß ‡™àπ «ß®√‡√’¬ß°√–· ·≈–‡µ“‡º“·∫∫Õ“√å°  √â“ßŒ“√å¡Õπ‘°‡¢â“‰ª„π√–∫∫

‡¡◊ËÕµâÕß°“√µ‘¥µ—Èßµ—«‡°Á∫ª√–®ÿ‰øøÑ“µâÕß√–«—ßªí≠À“∑’ËÕ“®®–‡°‘¥®“°Œ“√å¡Õπ‘° ́ ÷Ëß®–‡°‘¥ ¿“«–‡√‚´·ππ ǻ·≈–®–

∑”„Àâµ—«‡°Á∫ª√–®ÿ‰øøÑ“‡ ’¬À“¬∑—π∑’ „π°√≥’π’ÈµâÕß„Àâ«‘»«°√ºŸâ‡™’Ë¬«™“≠™à«¬ÕÕ°·∫∫™ÿ¥µ—«‡°Á∫ª√–®ÿ‰øøÑ“ æ√âÕ¡

Õÿª°√≥åªÑÕß°—π¢÷Èπ‡ªìπæ‘‡»…
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3.2 °“√„™â´‘ß‚§√π— ¡Õ‡µÕ√å (Synchronous Motor)

°“√·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“Õ’°«‘∏’Àπ÷Ëß “¡“√∂∑”‰¥â‚¥¬„™â´‘ß‚§√π— ¡Õ‡µÕ√å (Synchronous

Motor) ¢—∫‚À≈¥‡™‘ß°≈ (Mechanical Load) „π‚√ßß“π ‚¥¬‡ªìπ°“√µ‘¥µ—Èß·∑π¡Õ‡µÕ√å‡Àπ’Ë¬«π” (Induction

Motor) ∑’Ë„™âß“πÕ¬Ÿà‡¥‘¡À√◊Õµ‘¥µ—Èß¢÷Èπ¡“„À¡à‡¡◊ËÕ‚√ßß“π¡’°“√¢¬“¬ß“π‡æ‘Ë¡¢÷Èπ ‘́ß‚§√π— ¡Õ‡µÕ√å¡’ª√– ‘∑∏‘¿“æ

°“√∑”ß“π Ÿß ‡À¡“–°—∫‚À≈¥∑’ËµâÕß°“√ª√– ‘∑∏‘¿“æ¥â“π§«“¡‡√Á«∑’Ë¡’§«“¡§ß∑’Ë Ÿß ¡’¢π“¥Õ¬à“ßµË” 20 ·√ß¡â“ (HP)

¢÷Èπ‰ª ·µà°“√·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“„π‚√ßß“π®–‡°‘¥¢÷ÈπµàÕ‡¡◊ËÕ ‘́ß‚§√π— ¡Õ‡µÕ√å‡√‘Ë¡∑”ß“π‡∑à“π—Èπ À√◊Õ

®–„™â´‘ß‚§√π— ¡Õ‡µÕ√å·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“Õ¬à“ß‡¥’¬«‚¥¬‰¡à„™â°—∫‚À≈¥„π‚√ßß“π°Á‰¥â «‘∏’π’Èπ‘¬¡„™â°—π

„π√–∫∫„À≠àÊ ∑’Ë¡’¢π“¥ µ—Èß·µà 7,500 kVA ¢÷Èπ‰ª ∂â“‡ªìπ√–∫∫∑’Ë‡≈Á°°«à“π—Èπ®–‡ªìπ°“√≈ß∑ÿπ∑’Ë Ÿß°«à“«‘∏’Õ◊Ëπ¡“°
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4
°“√®—¥°“√¥â“π°“√„™âæ≈—ßß“π‰øøÑ“‡ªìπ°‘®°√√¡Àπ÷Ëß ´÷Ëß§«√√≥√ß§å·°à ∂“πª√–°Õ∫°“√µà“ßÊ ‚¥¬

 àß‡ √‘¡·≈–°√–µÿâπ®‘µ ”π÷°·°à∑ÿ°§π „Àâ‡°‘¥§«“¡√à«¡¡◊Õ√à«¡„®¥”‡π‘π°“√Õ¬à“ß‡µÁ¡∑’Ë ¥â«¬‡Àµÿ∑’Ë°‘®°√√¡

ª√–‡¿∑π’È®–™à«¬≈¥µâπ∑ÿπ°“√º≈‘µ ™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√∑”ß“π‚¥¬µ√ß ·≈–™à«¬™–≈Õ°“√ √â“ß

‚√ß‰øøÑ“„À¡à‰¥â ¥—ßπ—Èπ °“√®—¥°“√¥â“π°“√„™âæ≈—ßß“π‰øøÑ“®÷ß∂◊Õ‰¥â«à“‡ªìπ®ÿ¥‡√‘Ë¡µâπ„π°“√„™âæ≈—ßß“πÕ¬à“ß

¡’ª√– ‘∑∏‘¿“æ

«‘∏’°“√·≈–·π«∑“ß°“√·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“∑’Ë°≈à“«¡“¢â“ßµâππ—Èπ ‡ªìπ«‘∏’Àπ÷Ëß∑’Ë ‚√ßß“π

Õÿµ “À°√√¡·≈–Õ“§“√  “¡“√∂π”‰ª„™â‡æ◊ËÕ™à«¬≈¥§à“„™â®à“¬¥â“πæ≈—ßß“π‰øøÑ“ ·µàµâÕß¡’°“√µ‘¥µ—ÈßÕÿª°√≥å

´÷Ëß¡’°“√≈ß∑ÿπ∑’Ë ŸßæÕ ¡§«√ ‚¥¬‡©æ“–„π∫“ßÀπà«¬ß“π∑’Ë¡’§«“¡®”‡ªìπ„π°“√·°âªí≠À“§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“

·≈–‰¡àµâÕß°“√„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬°”≈—ß‰øøÑ“ À√◊Õæ¬“¬“¡„Àâ‡°‘¥πâÕ¬∑’Ë ÿ¥ ¡—°„™â√–∫∫‰¡‚§√‚ª√‡´ ‡´Õ√å‡¢â“¡“

§«∫§ÿ¡·≈–ª√–¡«≈º≈ ‡æ◊ËÕ§«∫§ÿ¡Õÿª°√≥åÕ‘‡≈Á°∑√Õπ‘° å°”≈—ßµà“ßÊ  àßº≈„Àâ°“√∑”ß“π‡ªìπ‰ªÕ¬à“ß√«¥‡√Á« ·≈–

¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ √«¡∑—Èß¬—ß “¡“√∂æ—≤π“√–∫∫‰¥â∑—Èß¥â“πŒ“√å¥·«√å·≈–´Õøµå·«√å ÷́Ëß„™â‰¥âº≈¥’°—∫√–∫∫

‰øøÑ“¢π“¥°≈“ß®π∂÷ß¢π“¥„À≠à °“√¥”‡π‘π°“√®–µâÕß∑”°“√æ‘®“√≥“Õ¬à“ß√Õ∫§Õ∫ ·µàÕ¬à“ß‰√°Áµ“¡„π

√–¬–¬“«·≈â«°“√·°â‰¢§à“µ—«ª√–°Õ∫°”≈—ß‰øøÑ“π—∫‡ªìπ°“√≈ß∑ÿπ∑’Ë§ÿâ¡§à“

 √ÿª
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‡Õ° “√Õâ“ßÕ‘ß

1. §Ÿà¡◊ÕºŸâ®—¥°“√æ≈—ßß“π∑’Ë¥’ (The Good Energy Managerûs Guide), ·π«∑“ß°“√ªØ‘∫—µ‘ß“π∑’Ë¥’„π°“√®—¥°“√

¥â“πæ≈—ßß“π, »Ÿπ¬å∑√—æ¬“°√Ωñ°Õ∫√¡‡æ◊ËÕ°“√Õπÿ√—°…åæ≈—ßß“π, °ÕßΩñ°Õ∫√¡, °√¡æ—≤π“·≈– àß‡ √‘¡

æ≈—ßß“π, °√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡.

2. °“√§«∫§ÿ¡§à“§«“¡µâÕß°“√æ≈—ß‰øøÑ“ Ÿß ÿ¥ (I12), ‡Õ° “√‡º¬·æ√à,  ”π—°°”°—∫·≈–Õπÿ√—°…åæ≈—ßß“π,

°√¡æ—≤π“·≈– àß‡ √‘¡æ≈—ßß“π, °√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡.

3. °“√ª√–À¬—¥‰øøÑ“„π√–∫∫À¡âÕ·ª≈ß‰øøÑ“ (I3), ‡Õ° “√‡º¬·æ√à,  ”π—°°”°—∫·≈–Õπÿ√—°…åæ≈—ßß“π, °√¡æ—≤π“

·≈– àß‡ √‘¡æ≈—ßß“π, °√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡.

4. §ÿ≥®–µâÕß®à“¬§à“‰øøÑ“‡¥◊Õπ≈–‡∑à“‰√ (B8), ‡Õ° “√‡º¬·æ√à, æ‘¡æå§√—Èß∑’Ë 7,  ”π—°°”°—∫·≈–Õπÿ√—°…åæ≈—ßß“π,

°√¡æ—≤π“·≈– àß‡ √‘¡æ≈—ßß“π, °√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡, °—π¬“¬π 2542.

5. °“√≈¥§à“„™â®à“¬¥â«¬°“√ª√–À¬—¥æ≈—ßß“π (I7), ‡Õ° “√‡º¬·æ√à,  ”π—°°”°—∫·≈–Õπÿ√—°…åæ≈—ßß“π, °√¡æ—≤π“

·≈– àß‡ √‘¡æ≈—ßß“π, °√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡.
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6.  ÿ√ ‘∑∏‘Ï ∑Õß®‘π∑√—æ¬å, ≈¥§à“‰øøÑ“‚¥¬°“√·°â‡æ“‡«Õ√å·ø§‡µÕ√å, ‡∑§π‘§‡§√◊ËÕß°≈‰øøÑ“ - Õÿµ “À°“√,

©∫—∫∑’Ë 149, Àπâ“ 115 - 122, °√°Æ“§¡ 2540.

7. ‰™¬– ·™à¡™âÕ¬, ‡æ‘Ë¡§à“‡æ“‡«Õ√å·ø§‡µÕ√å : ·≈â«‰¥âÕ–‰√¢÷Èπ¡“, ‡∑§π‘§‡§√◊ËÕß°≈‰øøÑ“ - Õÿµ “À°“√, ©∫—∫

∑’Ë 68, Àπâ“ 89 - 100, ¡°√“§¡ 2534.

8. »‘√‘æ√√≥ ∏ß™—¬, °“√ª√–À¬—¥æ≈—ßß“π,  ∂“∫—π‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“æ√–π§√‡Àπ◊Õ, 2535.

9. ¢«—≠™—¬ °ÿ≈ —πµ‘∏”√ß§å, °“√ª√—∫ª√ÿß§ÿ≥¿“ææ≈—ßß“π‰øøÑ“·≈–‡æ“‡«Õ√å·ø§‡µÕ√å, ‡∑§π‘§‡§√◊ËÕß°≈‰øøÑ“ -

Õÿµ “À°“√, ©∫—∫∑’Ë 104, Àπâ“ 72 - 76, °—π¬“¬π 2541.

10.  ÿ∑∏‘æß»å »√’ª∑ÿ¡“πÿ√—°…å, ‡∑§π‘§°“√™¥‡™¬‡æ“‡«Õ√å·ø§‡µÕ√å, ‡´¡‘§Õπ¥—°‡µÕ√åÕ‘‡≈Á°∑√Õπ‘° å, ©∫—∫∑’Ë 131,

Àπâ“ 131 - 134, °—π¬“¬π 2536.

11. °“√·°â‰¢ Power Factor „π‚√ßß“πÕÿµ “À°√√¡ (I3), ‡Õ° “√‡º¬·æ√à,  ”π—°°”°—∫·≈–Õπÿ√—°…åæ≈—ßß“π,

°√¡æ—≤π“·≈– àß‡ √‘¡æ≈—ßß“π, °√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡.

●  æ‘¡æå§√—Èß∑’Ë 1 ®”π«π 5,000 ‡≈à¡ æ.». 2547  ●  æ‘¡æå§√—Èß∑’Ë 2 (©∫—∫ª√—∫ª√ÿß) ®”π«π 2,000 ‡≈à¡ æ.». 2548
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