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∫∑§—¥¬àÕ
ß“π«‘®—¬π’È‡ªìπº≈ ◊∫‡π◊ËÕß®“°π‚¬∫“¬ª√—∫ª√ÿß ¿“æ·«¥≈âÕ¡∑“ß°“¬¿“æ¢Õß ∂“∫—π¡–‡√Áß

·Ààß™“μ‘∑’Ë‡√‘Ë¡¡“μ—Èß·μà ‡¥◊Õπ °ÿ¡¿“æ—π∏å æ.». 2550 ‡æ◊ËÕ √â“ß ¿“æ·«¥≈âÕ¡∑’Ë‡À¡“– ¡„π°“√∑”ß“π ¿“¬„μâ

§«“¡√à«¡¡◊Õ°—∫§≥– ∂“ªíμ¬°√√¡»“ μ√å ¡À“«‘∑¬“≈—¬‡°…¡∫—≥±‘μ ´÷Ëß‡°’Ë¬«‡π◊ËÕß°—∫°“√ª√–À¬—¥æ≈—ßß“π

„πÕ“§“√ ‚¥¬„™âÀâÕß ¡ÿ¥¢Õß ∂“∫—πœ ÷́ËßÕ¬Ÿà ≥ ™—Èπ Õß¢ÕßÕ“§“√ —π∑π“°“√ ‡ªìπ°√≥’»÷°…“ ¡’¢π“¥§«“¡°«â“ß

8.70 ‡¡μ√ ¬“« 32 ‡¡μ√ ·≈– Ÿß‡∑à“°—∫ 3 ‡¡μ√ §‘¥‡ªìπæ◊Èπ∑’Ë„™â Õ¬∑—ÈßÀ¡¥ 278.4 μ“√“ß‡¡μ√

«—μ∂ÿª√– ß§å  ‡æ◊ËÕ°“√ àß‡ √‘¡§«“¡√Ÿâ„π‡√◊ËÕß°“√ª√–À¬—¥æ≈—ßß“π„πÕ“§“√√“™°“√ √«¡∑—Èß°“√»÷°…“

Õ‘∑∏‘æ≈¢Õß™àÕß‡ªî¥°√–®°∑’Ë¡’æ◊Èπ∑’Ë¡“°°«à“ √âÕ¬≈– 50 ¢Õß°√Õ∫Õ“§“√ ·≈–Õ¬Ÿà„πμ”·Àπàß∑’Ë√—∫§«“¡√âÕπ«‘°ƒμ‘

¢—ÈπμÕπ„π°“√¥”‡π‘πß“π ‡√‘Ë¡μâπ®“°°“√‡°Á∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘√“¬™—Ë«‚¡ß °àÕπ·≈–À≈—ßμ‘¥μ—ÈßÕÿª°√≥å

°—π·¥¥ ≥ μ”·Àπàß¿“¬„π ·≈–¿“¬πÕ°¢Õßæ◊Èπ∑’Ë°√≥’»÷°…“ Õÿ≥À¿Ÿ¡‘ª√—∫Õ“°“» Õÿ≥À¿Ÿ¡‘Õ“°“»¿“¬πÕ°

√«¡∑—ÈßÕÿ≥À¿Ÿ¡‘¢ÕßÕÿª°√≥å°—π·¥¥¥â“π∑‘»μ–«—πμ°‡©’¬ß„μâ ·≈–μ–«—πÕÕ°‡©’¬ß„μâ  ·≈–π”¡“«‘‡§√“–Àåª√–°Õ∫

°—∫∑ƒ…Æ’¿“√–§«“¡√âÕπ ·≈–°ÆÀ¡“¬Õπÿ√—°…åæ≈—ßß“π æ.». 2535 ·≈–°Æ°√–∑√«ß æ.». 2552 ÷́Ëß‡°’Ë¬«°—∫

°“√°”Àπ¥ª√–‡¿∑ ¢π“¥¢ÕßÕ“§“√ À≈—°‡°≥±å·≈–«‘∏’°“√„π°“√ÕÕ°·∫∫‡æ◊ËÕ°“√Õπÿ√—°…åæ≈—ßß“π

1. ‡ª√’¬∫‡∑’¬∫§à“ —¥ à«πæ◊Èπ∑’Ëª√—∫Õ“°“»μàÕμ—π§«“¡‡¬Áπ μ“¡¡“μ√∞“π∑—Ë«‰ª°”Àπ¥∑’Ë 27

μ“√“ß‡¡μ√μàÕμ—π§«“¡‡¬Áπ „π¢≥–∑’Ëæ◊Èπ∑’Ëª√—∫Õ“°“»¢Õß°√≥’»÷°…“Õ¬Ÿà∑’Ë 10.31 μ“√“ß‡¡μ√μàÕμ—π§«“¡‡¬Áπ

∑”„Àâ “¡“√∂ √ÿª‰¥â«à“ æ◊Èπ∑’Ë°√≥’»÷°…“¡’°“√„™â√–∫∫°“√∑”§«“¡‡¬Áπ∑’Ë Ÿß°«à“¡“μ√∞“π ∂÷ß 2.62 ‡∑à“

°“√»÷°…“°“√≈¥¿“√–§«“¡√âÕπ ®“°Õÿª°√≥å°—π·¥¥¿“¬πÕ°Õ“§“√
„πæ◊Èπ∑’ËÀπâ“μà“ß°√–®° ‡æ◊ËÕ°“√ª√–À¬—¥æ≈—ßß“π‰øøÑ“

„π‡§√◊ËÕßª√—∫Õ“°“» : °√≥’»÷°…“ ÀâÕß ¡ÿ¥ ™—Èπ Õß Õ“§“√ —π∑π“°“√
 ∂“∫—π¡–‡√Áß·Ààß™“μ‘
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2. »÷°…“§à“™à«ß¢Õß√–¥—∫Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥ ·≈–μË” ÿ¥¢Õßæ◊Èπ∑’Ë¬°‡ªìπ°√≥’»÷°…“ °àÕπ°“√μ‘¥μ—Èß

Õÿª°√≥å°—π·¥¥‡∑à“°—∫ 24.9 › 26.2 oC ¡’§à“™à«ß∑’Ë°«â“ß°«à“ §à“™à«ßÀ≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å∫—ß·¥¥ ÷́Ëß‡∑à“°—∫

24.2 › 24.9 oC ‚¥¬‡©æ“–‡«≈“μÕπ∫à“¬ ´÷Ëß “‡Àμÿ¡“®“°Õ‘∑∏‘æ≈§«“¡√âÕπ®“°¥«ßÕ“∑‘μ¬å∑’Ë “¡“√∂ àßºà“π

™àÕß°√–®°‚¥¬μ√ß ‚¥¬ª√“»®“°‡§√◊ËÕßªî¥°—Èπ

§à“™à«ßÕÿ≥À¿Ÿ¡‘∑’Ë· ¥ß¢â“ßμâπ ¬—ß “¡“√∂· ¥ß°“√∑”ß“π¢Õß√–∫∫‡§√◊ËÕßª√—∫Õ“°“»∑’Ë¡’

ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å∫—ß·¥¥ ®“°°“√√—°…“√–¥—∫Õÿ≥À¿Ÿ¡‘§ß∑’Ëμ≈Õ¥‡«≈“°“√„™âß“π

3. °“√»÷°…“§à“°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õß°√Õ∫√«¡¥â“ππÕ° (OTTV) ∑’Ë·μ°μà“ß°—π

√–À«à“ß°àÕπ°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥ ‡∑à“°—∫ 142.04 Watt/M2 °—∫§à“ OTTV À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥

´÷Ëß‡∑à“°—∫ 53.41 Watt/M2  · ¥ß§à“∑’Ë≈¥≈ß¢Õß°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õß°√Õ∫√«¡¥â“ππÕ°‡À≈◊Õ

88.63 Watt/M2 À√◊Õ‡∑à“°—∫ 62.4% ∂÷ß·¡â«à“®–¡’°“√ª√—∫ª√ÿß°√Õ∫√Õ∫πÕ°Õ“§“√ ‚¥¬°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥

·μà°Á¬—ßª√“°Ø«à“º≈≈—æ∏å¢Õß§à“°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õß°√Õ∫√«¡¥â“ππÕ° OTTV  ¡’§à“ Ÿß°«à“‡°≥±å

∑’Ë°ÆÀ¡“¬Õπÿ√—°…åæ≈—ßß“π æ.». 2535  ∑’Ë°”Àπ¥‰«â«à“μâÕß‰¡à‡°‘π 45 Watt/M2 ·≈–°Æ°√–∑√«ß æ.». 2552

°”Àπ¥„ÀâÕ“§“√ ”π—°ß“π μâÕß‰¡à‡°‘π 50 Watt/M2 μ“¡≈”¥—∫

4. »÷°…“∑ƒ…Æ’¿“√–§«“¡√âÕπ„π‡§√◊ËÕßª√—∫Õ“°“» ∑’Ë‡°‘¥®“°ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈∑—Èß¿“¬πÕ°

·≈–¿“¬„πÕ“§“√ ∑’Ë “¡“√∂π”‰ª Ÿà°“√ √ÿªº≈‰¥â Õßª√–°“√ §◊Õ °“√°”Àπ¥¢π“¥°”≈—ßμ—π§«“¡‡¬Áπ¢Õß

‡§√◊ËÕßª√—∫Õ“°“»∑’Ë®–μ‘¥μ—Èß·≈–§à“„™â®à“¬æ≈—ßß“π‰øøÑ“„π·μà≈–‡¥◊Õπ º≈∑’Ë‡°‘¥¢÷Èπª√–°“√·√°®“°°“√μ‘¥μ—Èß

Õÿª°√≥å∫—ß·¥¥ ‰¥â™à«¬≈¥¢π“¥μ—π§«“¡‡¬Áπ¢Õß‡§√◊ËÕßª√—∫Õ“°“» ®“° 26.14 ‡ªìπ 17.84 μ—π§«“¡‡¬Áπ À√◊Õ

≈¥≈ß 31.73%  ª√–°“√∑’Ë Õß §à“„™â®à“¬æ≈—ßß“π‰øøÑ“μàÕ‡¥◊Õπ∑’Ë≈¥≈ß®“° 42,458.29 ∫“∑ ‡ªìπ 28,984.38

∫“∑ ´÷Ëß™à«¬ª√–À¬—¥ 13,473.91 ∫“∑ (°”Àπ¥¢âÕ¡Ÿ≈„π°“√§”π«≥ 22 «—π∑”ß“πμàÕ‡¥◊Õπ, 7 ™—Ë«‚¡ß°“√

∑”ß“πμàÕ«—π ·≈–√“§“§à“‰øøÑ“μàÕÀπà«¬ ‡∑à“°—∫ 3 ∫“∑)

º≈ √ÿª¢Õßß“π«‘®—¬π’È‰¥â· ¥ß∂÷ß§«“¡ ”§—≠¢Õßμ”·Àπàß¢Õß™àÕß‡ªî¥Àπâ“μà“ß°√–®°„πß“π

 ∂“ªíμ¬°√√¡¿“¬„μâ¿Ÿ¡‘Õ“°“»·∫∫√âÕπ™◊Èπ ´÷Ëß‡°’Ë¬«‡π◊ËÕß°—∫¢âÕ®”°—¥¢Õß°“√„™âæ◊Èπ∑’Ë¢Õß ∂“∫—π¡–‡√Áß·Ààß™“μ‘

´÷Ëß®–μâÕß„™â°“√·°âªí≠À“¥—ß°≈à“«‚¥¬°“√„™âÕÿª°√≥å°—π·¥¥ ‡æ◊ËÕ™à«¬μâ“π∑“π√—ß ’§«“¡√âÕπ®“°¥«ßÕ“∑‘μ¬å

‡¡◊ËÕ°≈—∫¡“æ‘®“√≥“¡Ÿ≈§à“¢Õß°“√≈ß∑ÿπÕÿª°√≥å∫—ß·¥¥ 220,000 ∫“∑ ®–‰¥â√–¬–‡«≈“∑’Ë§◊π∑ÿπ‡∑à“°—∫

16.33 ‡¥◊Õπ À√◊Õ 1.36 ªï

∂÷ß·¡â«à“√Ÿª·∫∫¢ÕßÕÿª°√≥å°—π·¥¥Õ“®®–‰¡à‡ªìπ∑’Ëπà“ π„® ·≈–Õ“®‰¡à Õ¥§≈âÕß°—∫§«“¡μâÕß°“√

¢ÕßºŸâ„™â Õ¬Õ“§“√ ·μàº≈≈—æ∏å®“°°“√„™âÕÿª°√≥å¥—ß°≈à“« ®–π”‰ª Ÿà°“√æ—≤π“√Ÿª·∫∫„À¡àÊ ¢ÕßÕÿª°√≥å°—π·¥¥

¿“¬„μâÀ—«‡√◊ËÕß„À≠à¢Õß°“√π”‰ª Ÿà°“√‡ªìπÕ“§“√∑’Ë¡’ ¿“«–§«“¡ ∫“¬ √«¡∑—Èß™à«¬„π°“√ª√–À¬—¥æ≈—ßß“π

„πÕπ“§μÕ—π„°≈âπ’È

§” ”§—≠: °“√≈¥¿“√–§«“¡√âÕπ, Õÿª°√≥å°—π·¥¥¿“¬πÕ°Õ“§“√, Àπâ“μà“ß°√–®°, °“√ª√–À¬—¥æ≈—ßß“π‰øøÑ“

„π‡§√◊ËÕßª√—∫Õ“°“»
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Abstract
This research project, concerning with energy saving in building, had been originated

since February 2007 from the National Cancer Institute (NCI), the policy on developing the proper

physical surroundings environments, co-operated with the Faculty of Architecture, Kasem Bundit University.

NCI - IT Library, as case study, on the second floor of Santhanakarn building, total area

about 278.4 square-meters, 8.70 meters width, 32 meters length, and 3 meters in height.

The Objectives, mainly, showed the energy saving knowledge in government building,

including the study of influence of fenestrations which had more than 50% of envelope area, and

also had been fixed on the critical heat position.

The Processes began with collecting data, the hourly temperatures before and after

installation the shading device at the case study area, also inside-outside temperature and shading

devicesû temperatures on south-west, south-east, which conducted to analyze the Cooling Load

Theory and 1992ûs the Energy Conservation Regulation

1. Comparison the portion of air conditioning service area per ton refrigeration, between

the general standard data of air conditioning as 27 M2/ Ton Refrigeration (TOR),and the present using

of case study area as 10.3127 M2/ TOR, could be concluded that the case study area used 2.62 times

more higher than standard data.

2. Studies, the maximum and minimum ranges of case study area, before installation

shading device as 24.9 - 26.2 oC, showed wider than  the ranges after installation the shading device as

24.2 - 24.9 oC , especially in the afternoon, which caused from the solar radiation transfer to the

facing fenestrations, directly, without obstructers.

The temperature ranges, have been shown above,  could be shown the better in efficacious

air conditioning system to maintain the required temperature level  after installation the shading devices.

3. By studies the Overall Thermal Transfer Value (OTTV) difference, between before

and after installation the shading device, as 142.04 Watt/M2 and 53.41 Watt/M2 showed

decreasingly 88.63 Watt/M2 or 62.4 in percentage.

In spite of the last Overall Thermal Transfer Value (OTTV) was improved, by installation

the shading device, the result  still indicated value higher than the legally limited Overall Thermal

Transfer Value (OTTV) from the 1992ûs Energy Conservation Regulation, be noteworthy not over

than 45 Watt/M2, as shown.

4. By studies about the cooling load theory, caused from external load and internal load,

could be indicated 2 conclusions; the size setting of air- conditioning and monthly expense for electrical bill.

Firstly result, after installation the shading device, the totally ton refrigeration (TOR)

of air conditioning size setting reduced from  26.14 to 17.84 as 31.73 % in average.
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Secondary, the reducing of the monthly energy expense had been shown from 42,458.29 baht

to 28,984.38 baht, as 13,473.91 baht in saving. (Remark: 22 working days, 7 hours per day

and the electrical unit price 3 baht.

The final conclusion indicated how significance of the fenestration orientation for tropical

climate. However the limited of the site area, the National Cancer Institute solved the problems by using

the shading devices, to resist the heat from the solar radiation. Consideration about the cost of shading

device investment was about 220,000 baht, so the pay back period would be about 16.33 months or

1.36 years.

In spite of the figuring of the shading device would not combine all consumer requirements,

but the result of using these device may be approachable to develop new trends of the shading device,

under the theme of comfort zone and energy saving in building, in the near future.

Key word: Load Reduction, Outside Shading Device, the Fenestration Area, Electrical Saving in

Air Conditioning

∫∑π”
º≈ß“π«‘®—¬π’È ‡°‘¥®“°°“√¥”‡π‘πß“π¢Õß

§≥–°√√¡°“√∑’Ëª√÷°…“¿“§ª√–™“™π ¿“¬„μâπ‚¬∫“¬

°“√ª√—∫ª√ÿß ¿“æ·«¥≈âÕ¡∑“ß°“¬¿“æ¢Õß ∂“∫—πœ

´÷Ëß‡√‘Ë¡¥”‡π‘πß“πÕ¬à“ß‡ªìπ√Ÿª∏√√¡ ¡“μ—Èß·μà‡¥◊Õπ

°ÿ¡¿“æ—π∏å æ.». 2550 ‚¥¬‰¥â√—∫§«“¡√à«¡¡◊Õ®“°

§≥– ∂“ªíμ¬°√√¡»“ μ√å ¡À“«‘∑¬“≈—¬‡°…¡∫—≥±‘μ

‚¥¬∑’Ëªí®®ÿ∫—πæ◊Èπ∑’Ë ª√–¡“≥ 5 ‰√à ¢Õß ∂“∫—π

¡–‡√Áß·Ààß™“μ‘ ª√–°Õ∫¥â«¬ “¡Õ“§“√ ‰¥â·°à Õ“§“√

¥”√ßπ‘√“¥Ÿ√ Õ“§“√«‘‡§√“–Àå·≈–∫”∫—¥ ·≈–Õ“§“√

À≈—ß ÿ¥∑â“¬ Õ“§“√ —π∑π“°“√ ÷́ËßºŸâ«‘®—¬®–„™âæ◊Èπ∑’Ë

ÀâÕß ¡ÿ¥™—Èπ Õß  ‡ªìπ°√≥’»÷°…“ „π°“√ ”√«®§√—Èß·√°

ª√“°Ø«à“μ”·Àπàß¢Õß™àÕßÀπâ“μà“ß°√–®°¢ÕßÀâÕß ¡ÿ¥

Õ¬Ÿà „π∑‘»∑’Ë √—∫§«“¡√âÕπ¢Õß¥«ßÕ“∑‘μ¬å‚¥¬μ√ß

°≈à“«§◊Õ ™àÕß‡ªî¥∑“ß¥â“πμ–«—πÕÕ°‡©’¬ß„μâ ®–√—∫

√—ß ’¥«ßÕ“∑‘μ¬å„π™à«ß‡™â“ ·≈–™àÕß‡ªî¥∑“ß¥â“πμ–«—π

μ°‡©’¬ß„μâ®–√—∫√—ß ’¥«ßÕ“∑‘μ¬å„π™à«ß∫à“¬ Õ’°∑—Èß

™àÕß‡ªî¥∑—Èß Õß¬—ßμ‘¥°—∫≈“π§Õπ°√’μ∑’Ë¡’ ¿“ææ◊Èπº‘«

∑’Ë – ¡§«“¡√âÕπ  ·≈–¡’·π«‚πâ¡∑’Ë®–·ºà√—ß ’§«“¡√âÕπ

‡¢â“ ŸàÕ“§“√‰¥â∑“ß™àÕß‡ªî¥Àπâ“μà“ß°√–®°∑’Ë‰¡à¡’

°“√∫—ß·¥¥ ®“°¢âÕ¡Ÿ≈æ◊Èπ∑’Ë¢Õß™àÕß‡ªî¥∑—ÈßÀ¡¥

‡ªìπ°√–®°Àπ“ 6 ¡¡. ®”π«π 18 ™àÕß ·≈–¡’æ◊Èπ∑’Ë

™àÕß°√–®°√«¡ 124.44 μ“√“ß‡¡μ√ §‘¥‡ªìπ√âÕ¬≈–

44.70 μàÕæ◊Èπ∑’Ë „™â Õ¬∑—ÈßÀ¡¥ ·≈– 50.96%

μàÕæ◊Èπ∑’Ëºπ—ß

·π«§«“¡§‘¥·≈–∑ƒ…Ø’∑’Ëπ”¡“„™â„πß“π«‘®—¬π’È

‰¥â·°à °“√»÷°…“‡ª√’¬∫‡∑’¬∫≈—°…≥–Õß§åª√–°Õ∫

 ”§—≠ ”À√—∫Õ“§“√„π‡¢μ√âÕπ™◊Èπ‡æ◊ËÕ°“√ª√–À¬—¥

æ≈—ßß“π °—∫ ¿“æ·«¥≈âÕ¡¢Õßæ◊Èπ∑’Ë∑’Ë¬°‡ªìπ°√≥’»÷°…“

√«¡∑—Èß°“√«‘‡§√“–Àå º≈¢Õß°“√ª√–À¬—¥æ≈—ßß“π

®“° “√–„π°ÆÀ¡“¬Õπÿ√—°…åæ≈—ßß“π ·≈–∑ƒ…Ø’¿“√–

§«“¡√âÕπ„π‡§√◊ËÕßª√—∫Õ“°“» ‚¥¬®–°≈à“«‚¥¬ —ß‡¢ª

¥—ßπ’È
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1. °“√»÷°…“‡ª√’¬∫‡∑’¬∫≈—°…≥–Õß§å

ª√–°Õ∫ ”§—≠ ”À√—∫Õ“§“√„π‡¢μ√âÕπ™◊Èπ

‡æ◊ËÕ°“√ª√–À¬—¥æ≈—ßß“π °—∫ ¿“æ·«¥≈âÕ¡

¢Õßæ◊Èπ∑’Ë∑’Ë¬°‡ªìπ°√≥’»÷°…“

®“°≈—°…≥–Õß§åª√–°Õ∫ ”§—≠ 4 ª√–°“√

 ”À√—∫Õ“§“√„π‡¢μ√âÕπ™◊Èπ [1] ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√

ª√–À¬—¥æ≈—ßß“π„π‡√◊ËÕß∑’Ë§«∫§ÿ¡ª√‘¡“≥§«“¡√âÕπ

®“°√—ß ’¥«ßÕ“∑‘μ¬å

1.1 √Ÿª·∫∫Õ“§“√·≈–°“√«“ßÕ“§“√

„π∑‘»∑“ß∑’Ë‡À¡“– ¡ (Building Placement and

Orientation) ‚¥¬«“ßÕ“§“√¥â“π·§∫‡¢â“À“∑‘»μ–«—πÕÕ°

·≈–μ–«—πμ° ‡æ◊ËÕÀ≈∫‡≈’Ë¬ß°“√ª–∑–§«“¡√âÕπ®“°

· ßÕ“∑‘μ¬å ·μà‡¡◊ËÕæ‘®“√≥“¢âÕ®”°—¥„π‡√◊ËÕßæ◊Èπ∑’Ë

„™â Õ¬¢Õß ∂“∫—π¡–‡√Áß·Ààß™“μ‘ ¥—ßπ—Èπ°“√«“ßμ”·Àπàß

Õ“§“√∑’Ë‡À¡“– ¡ μ“¡¢âÕ°”Àπ¥¥—ß°≈à“«®÷ß‰¡à “¡“√∂

°√–∑”‰¥â μâÕß„™â«‘∏’°“√·°âªí≠À“Õ“§“√ ‚¥¬°“√„™â

Õÿª°√≥å°—π·¥¥·∑π (Shading Devices)

1.2 °“√„Àâ√à¡‡ß“·°à∫√‘‡«≥√Õ∫Õ“§“√·≈–

°√Õ∫Õ“§“√ (Providing External Shade) ®–‡ÀÁπ«à“

¡’°“√ª≈Ÿ°μâπ‰¡â„πΩíòßæ◊Èπ∑’Ë‚√ßæ¬“∫“≈√“¡“∏‘∫¥’

∑“ß∑‘»μ–«—πμ°‡©’¬ß„μâ ·μà°Á¡‘‰¥â √â“ßæ◊Èπ∑’Ë√à¡‡ß“

∫πÀπâ“μà“ß™àÕß· ß„Àâ°—∫Õ“§“√ —π∑π“°“√¢Õß

 ∂“∫—πœ μ≈Õ¥∑—Èß«—π·≈–¡“°‡æ’¬ßæÕ ©–π—Èπ

°“√μ‘¥μ—ÈßÕÿª°√≥å∫—ß·¥¥∑“ß∑‘»μ–«—πμ°‡©’¬ß„μâ

®÷ß‡ªìπ à«π∑’Ë™à«¬ √â“ßæ◊Èπ∑’Ë√à¡‡ß“∫πæ◊Èπ∑’Ë°√–®°

 ”À√—∫™àÕß‡ªî¥¢ÕßÀâÕß ¡ÿ¥∑“ß¥â“π∑‘»

μ–«—πÕÕ°‡©’¬ß„μâ ´÷Ëßμ‘¥°—∫≈“π®Õ¥√∂§Õπ°√’μ¢Õß

 ∂“∫—πœ ́ ÷Ëßªí®®ÿ∫—π°Á¡’æ◊Èπ∑’Ë‰¡à‡æ’¬ßæÕμàÕ§«“¡μâÕß°“√

©–π—Èπ°“√∑’Ë®– √â“ßæ◊Èπ∑’Ë√à¡‡ß“‚¥¬°“√ª≈Ÿ°μâπ‰¡â

°√–∑”‰¥â¬“°¡“°¬‘Ë ß¢÷Èπ «‘ ∏’ ° “ √∑’Ë ¥’ ∑’Ë  ÿ ¥°Á §◊ Õ

°“√μ‘¥μ—ÈßÕÿª°√≥å∫—ß·¥¥‡™àπ°—π

1.3 °“√≈¥§«“¡√âÕπ®“°· ß·¥¥∑’Ë –∑âÕπ

®“°º‘«æ◊Èπ (Reducing Reflective from the Ground)

‚¥¬æ‘®“√≥“ª√—∫‡ª≈’Ë¬π«— ¥ÿæ◊Èπº‘« ®–‡ÀÁπ«à“ Õ“§“√

 —π∑π“°“√≈â«π≈âÕ¡√Õ∫¥â«¬º‘«§Õπ°√’μ∑—Èß®“°

∫√‘‡«≥≈“π®Õ¥√∂∑‘»μ–«—πÕÕ°‡©’¬ß„μâ ·≈–

≈“π‡Õπ°ª√– ß§å¢Õß‚√ßæ¬“∫“≈√“¡“∏‘∫¥’∑“ß

∑‘»μ–«—πμ°‡©’¬ß„μâμ“¡≈”¥—∫ °“√≈¥§«“¡√âÕπ

®“°°“√ª√—∫‡ª≈’Ë¬π§ÿ≥ ¡∫—μ‘º‘«æ◊Èπ«— ¥ÿ‚¥¬√Õ∫

‡æ◊ËÕ≈¥§«“¡√âÕπ®“°· ß·¥¥ –∑âÕπ°≈—∫‡¢â“¡“ Ÿà

Õ“§“√®÷ß‰¡à “¡“√∂°√–∑”‰¥â

1.4 °“√„™âÕÿª°√≥å°—π·¥¥ (Shading

Devices) ‡ªìπ«‘∏’Àπ÷Ëß∑’Ë™à«¬≈¥°“√ Ÿ≠‡ ’¬æ≈—ßß“π

®“°°“√≈¥≈ß¢Õß°“√ àßºà“π§«“¡√âÕπºà“π°√Õ∫Õ“§“√

‚¥¬ “¡“√∂∑’Ë®–μ‘¥μ—Èß∑—Èß¿“¬„π·≈–¿“¬πÕ°Õ“§“√

„π∫√‘‡«≥™àÕß‚ª√àß· ß ·≈–ºπ—ß∑÷∫ ·μà≈—°…≥–°“√

μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥ (Shutter) ¿“¬πÕ°Õ“§“√

®–™à«¬≈¥§«“¡‡§âπ∑“ß§«“¡√âÕπ„π°√–®°≈ß‰¥â

¥—ßπ—Èπ®÷ß∂Ÿ°æ‘®“√≥“π”¡“„™â„πß“π«‘®—¬π’È

°àÕπ∑’Ë®–‡√‘Ë¡∑”‚§√ß°“√«‘®—¬π’È ‰¥â¡’°“√μ‘¥μ—Èß

¡Ÿ≈’Ë ’‡ß‘π¿“¬„πÕ“§“√ μ“√“ß∑’Ë 1 · ¥ß°“√‡ª√’¬∫‡∑’¬∫

√–À«à“ßÕÿª°√≥å°—π·¥¥∑’Ëμ‘¥μ—Èß¿“¬„π·≈–¿“¬πÕ°

Õ“§“√
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μ“√“ß∑’Ë  1 · ¥ß§ÿ≥ ¡∫—μ‘¢Õß°“√°—π·¥¥ ¢ÕßÕÿª°√≥å„πÀâÕß ¡ÿ¥ [1]

√Ÿª·∫∫Õÿª°√≥å°—π·¥¥ §à“ Transmitted À¡“¬‡Àμÿ

Radiation Impact

1. Õÿª°√≥å°—π·¥¥μ‘¥μ—Èß¿“¬„πÕ“§“√ : ¡Ÿ≈’Ë ’‡ß‘π 0.45 μ‘¥μ—Èß‡√’¬∫√âÕ¬·≈â«

(Inside Venetian Blind Reflective Aluminum)

2. Õÿª°√≥å°—π·¥¥μ‘¥μ—Èß¿“¬πÕ°Õ“§“√ : ·∫∫‡°≈Á¥ 0.15 ¥”‡π‘π°“√μ‘¥μ—Èß

(Outside Venetian Blind) „πß“π«‘®—¬

À¡“¬‡Àμÿ: Transmitted Radiation Impact  “¡“√∂‡ª√’¬∫‰¥â°—∫ Shading Coefficient ∑’Ë‰¡à‡°‘π 1

®“°μ“√“ß∑’Ë· ¥ß¢â“ßμâπ  Õ“®μ—Èß ¡¡ÿμ‘∞“π«à“

°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥¿“¬πÕ°Õ“§“√ ®–™à«¬„π

°“√≈¥ °“√ àßºà“π§«“¡√âÕπ‡¢â“¡“„πÕ“§“√®“°‡¥‘¡

45% ‡ªìπ 15%

2. »÷°…“°ÆÀ¡“¬Õπÿ√—°…åæ≈—ßß“π ·≈–

∑ƒ…Ø’¿“√–§«“¡√âÕπ„π‡§√◊ËÕßª√—∫Õ“°“»

‡æ◊Ë Õ∫√√≈ÿ ‡ªÑ “ª√– ß§å „π°“√· ¥ß∂÷ ß

°“√‡ªìπÕ“§“√∑’Ë∫√‘‚¿§æ≈—ßß“π∑’Ë≈¥πâÕ¬≈ß ®÷ß¡’

°“√¥”‡π‘πß“π‡°Á∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘∑—Èß°àÕπ·≈–À≈—ß°“√

μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥¿“¬πÕ°Õ“§“√  √«¡∑—Èß¢âÕ¡Ÿ≈

 ¿“æ·«¥≈âÕ¡¢Õßæ◊Èπ∑’Ë∑’Ë¬°‡ªìπ°√≥’»÷°…“

2.1 °ÆÀ¡“¬Õπÿ√—°…åæ≈—ßß“π ¿“¬„μâ

·ºπæ—≤π“‡»√…∞°‘®·≈– —ß§¡·Ààß™“μ‘ ©∫—∫∑’Ë 5 ‡¡◊ËÕ

ªï æ.». 2535 ‚§√ß°“√Õπÿ√—°…åæ≈—ßß“π√–¥—∫ª√–‡∑»

‚¥¬°√¡æ—≤π“·≈– àß‡ √‘¡°“√Õπÿ√—°…åæ≈—ßß“π ª√–°“»

„π√“™°‘®®“πÿ‡∫°…“ ‡¡◊ËÕ«—π∑’Ë 2 ‡¡…“¬π „πªï‡¥’¬«°—π

·≈–°Æ°√–∑√«ß (æ.». 2538) ÕÕ°μ“¡§«“¡„π

æ√–√“™∫—≠≠—μ‘°“√ àß‡ √‘¡°“√Õπÿ√—°…åæ≈—ßß“π æ.».

2535 [2] √«¡∑—Èß≈à“ ÿ¥ °Æ°√–∑√«ß æ.». 2552 [3]

 “√–¢Õß°ÆÀ¡“¬®–‡πâπ°“√°”Àπ¥§à“

°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õß°√Õ∫ºπ—ß√«¡¥â“ππÕ°

(Overall Thermal Transfer Value; OTTV) ¢Õß

°“√ √â“ß©π«π ·≈–√à¡‡ß“„Àâ·°à°√Õ∫Õ“§“√‚¥¬√«¡

(Insulation and Shading of Building Skin) §à“°“√

μâ“π∑“π§«“¡√âÕπμË” ÿ¥¢Õßºπ—ß·≈–À≈—ß§“„π°“√

¬Õ¡„Àâ§«“¡√âÕπºà“π‡¢â“‰ª¿“¬„πÕ“§“√ ‚¥¬°”Àπ¥

§à“¥—ß°≈à“« ”À√—∫æ◊Èπ∑’Ë„π à«π∑’Ë¡’°“√ª√—∫Õ“°“»

®–μâÕß¡’§à“‰¡à‡°‘π 45 «—μμåμàÕμ“√“ß‡¡μ√¢Õßºπ—ß

¥â“ππÕ° (OTTV < 45 «—μμåμàÕμ“√“ß‡¡μ√) ≈à“ ÿ¥

„π°Æ°√–∑√«ß æ.». 2552  ®–°”Àπ¥§à“ OTTV

¡“°πâÕ¬μ“¡ª√–‡¿∑¢ÕßÕ“§“√ „π∑’Ëπ’È®–æ‘®“√≥“

æ◊Èπ∑’Ë°√≥’»÷°…“‡ªìπÕ“§“√ª√–‡¿∑ ”π—°ß“π ∑’ËμâÕß

¡’§à“ OTTV ‰¡à‡°‘π  50 «—μμå  μàÕμ“√“ß‡¡μ√ [3]

§à“°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õß°√Õ∫¥â“ππÕ°

¢ÕßÕ“§“√∑—ÈßÀ¡¥„π à«π∑’Ë¡’°“√ª√—∫Õ“°“»  ®–

æ‘®“√≥“®“°§à“‡©≈’Ë¬∂à«ßπÈ”Àπ—°¢Õß§à“°“√∂à“¬‡∑

§«“¡√âÕπ√«¡¢Õß°√Õ∫¥â“ππÕ°¢ÕßÕ“§“√·μà≈–¥â“π

√«¡°—π

OTTVi = (U
w
) ( 1-WWR ) (TD

eq
) + ( U

f
) (WWR) (  D T) + (SC) (WWR) (SF)

‡¡◊ËÕ·¬° ¡°“√¢â“ßμâπ ®–·∫àßÕÕ°‡ªìπ 3  à«π

¥—ßπ’È

 à«π∑’ËÀπ÷Ëß (U
w
) (1-WWR) (TDeq) À¡“¬∂÷ß

§à“°“√∂à“¬‡∑§«“¡√âÕπºà“πºπ—ß∑÷∫  ¡°“√æ◊Èπ∞“π

Q = UA DT

 à«π∑’Ë Õß (U
f
) (WWR) (ΔT) À¡“¬∂÷ß

§à“°“√∂à“¬‡∑§«“¡√âÕπºà“πºπ—ß‚ª√àß· ß
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 à«π∑’Ë “¡ (SC) (WWR) (SF) À¡“¬∂÷ß §à“

°“√∂à“¬‡∑§«“¡√âÕπ‚¥¬°“√·ºà√—ß ’§«“¡√âÕπºà“π à«π

ºπ—ß∑’Ë‚ª√àß· ß

2.2 ∑ƒ…Ø’¿“√–§«“¡√âÕπ„π‡§√◊ËÕßª√—∫Õ“°“»

„π§«“¡À¡“¬¢Õß√–∫∫°“√ª√—∫Õ“°“»∑—Ë«‰ª

§◊Õ √–∫∫∑’ËμâÕß°“√æ≈—ßß“π‡æ◊ËÕ„™â„π°“√§«∫§ÿ¡∑—Èß

Õÿ≥À¿Ÿ¡‘ ·≈–§«“¡™◊Èπ¢ÕßÕ“°“» „Àâ‡ªìπ‰ªμ“¡§«“¡

μâÕß°“√¢Õß ∂“π∑’Ëπ—ÈπÊ √«¡∑—Èß§«∫§ÿ¡§«“¡∫√‘ ÿ∑∏‘Ï

·≈–°“√‡§≈◊ËÕπ‰À«¢ÕßÕ“°“»¥â«¬ [4] ‡ªìπ√–∫∫

∑’Ë √â“ß¢÷Èπ‡æ◊ËÕ®ÿ¥ª√– ß§å‡©æ“–∑’Ë®–ª√—∫ ¿“«–§«“¡

 ∫“¬„π∫√‘‡«≥π—ÈπÊ Õ“®®– ◊∫‡π◊ËÕß¡“®“°√–∫∫

 ¿“«–·«¥≈âÕ¡¿“¬πÕ°μ“¡∏√√¡™“μ‘ ‰¡à “¡“√∂

 πÕßμÕ∫μàÕ ¿“«–§«“¡ ∫“¬„πæ◊Èπ∑’Ë„™â Õ¬μ“¡∑’Ë

μâÕß°“√

„πß“π«‘®—¬π’È®–‡πâπ∑’Ë°“√‡ª≈’Ë¬π·ª≈ß

≈—°…≥–°√Õ∫ºπ—ßÕ“§“√∑’Ë™àÕß‡ªî¥°√–®° ®“°°“√

μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥ ≥ ¿“¬πÕ°Õ“§“√ ‚¥¬®–

§”π«≥‡ª√’¬∫‡∑’¬∫§à“¿“√–§«“¡√âÕπ Ÿß ÿ¥¢Õß

‡§√◊ËÕßª√—∫Õ“°“» °àÕπ·≈–À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å

°—π·¥¥ °“√ª√–‡¡‘π§à“¿“√–§«“¡√âÕπ„π‡§√◊ËÕßª√—∫

Õ“°“» ®“°ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈®”·π°ÕÕ°‡ªìπ 2

ª√–‡¿∑„À≠àÊ §◊Õ Õ‘∑∏‘æ≈∑’Ë‡°‘¥®“°ªí®®—¬¿“¬πÕ°

(External Load) ·≈–Õ‘∑∏‘æ≈∑’Ë‡°‘¥®“°ªí®®—¬¿“¬„π

(Internal Load) ®“°ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß¥—ß°≈à“« ®–π”

‰ª Ÿà§«“¡·μ°μà“ß¢Õß°“√„™âæ≈—ßß“π‰øøÑ“„πæ◊Èπ∑’Ë

ª√—∫Õ“°“»

∑ƒ…Æ’¥—ß°≈à“«¡’®ÿ¥ª√– ß§å„π°“√§”π«≥

2 ª√–°“√ ‡æ◊ËÕμ—¥ ‘π„®¢π“¥¢Õß‡§√◊ËÕßª√—∫Õ“°“»

‡æ◊ËÕ°“√μ‘¥μ—Èß ®“°°“√§”π«≥¿“√–§«“¡√âÕπ Ÿß ÿ¥

(Peak Heat Load Calculation) ·≈–‡æ◊ËÕ∑√“∫

§à“„™â®à“¬„π°“√„™âß“π∑—Èß„π √–¬– —Èπ·≈–√–¬–¬“«

®“°°“√§”π«≥¿“√–§«“¡√âÕπ‡∑Õ¡ (Term Heat

Load Calculation)

º≈√«¡¢Õß¿“√–§«“¡√âÕπ∑—ÈßÀ¡¥ ®–∂Ÿ°

‡ª≈’Ë¬πÀπà«¬®“°«—μμå‡ªìπ§à“μ—π§«“¡‡¬Áπ (Ton

Refrigeration) ‡æ◊ËÕÀ“¢π“¥¢Õß‡§√◊ËÕßª√—∫Õ“°“»

∑’Ë‡À¡“– ¡ ´÷Ëß®–‡°’Ë¬«‡π◊ËÕß‰ª∂÷ßª√‘¡“≥‰øøÑ“∑’Ë„™â

„π·μà≈–‡¥◊Õπ

«—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬
1. ‡æ◊ËÕª√–™“ —¡æ—π∏å‚§√ß°“√ª√—∫ª√ÿß ¿“æ

·«¥≈âÕ¡∑“ß°“¬¿“æ¢Õß ∂“∫—πœ ∑’Ë‡πâπ„π‡√◊ËÕß°“√

ª√–À¬—¥æ≈—ßß“π ´÷Ëß Õ¥§≈âÕß°—∫π‚¬∫“¬·≈–

¬ÿ∑∏»“ μ√å°“√«‘®—¬¢Õß™“μ‘ (æ.». 2551-2553)

√«¡∑—Èß¡μ‘§≥–√—∞¡πμ√’ ‡¡◊ËÕ«—π∑’Ë  8 ¡‘∂ÿπ“¬π

æ.». 2547 ∑’Ë°”Àπ¥„Àâ°“√ª√–À¬—¥æ≈—ßß“π

‡ªìπ«“√–·Ààß™“μ‘ ´÷Ëß∑ÿ°ΩÉ“¬®–μâÕß„Àâ§«“¡ ”§—≠

·≈–π”‰ªªØ‘∫—μ‘Õ¬à“ß®√‘ß®—ß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

Àπà«¬ß“π√“™°“√∑’ËμâÕß¥”‡π‘π°“√„Àâ‡ªìπμ—«Õ¬à“ß

2. ‡æ◊ËÕ· ¥ß·π«∑“ß„π°“√ª√–À¬—¥æ≈—ßß“π

‰øøÑ“„π°“√ª√—∫Õ“°“»

3. ‡æ◊ËÕ≈¥§«“¡√âÕπ – ¡ √–À«à“ßÀπâ“μà“ß

°√–®° ·≈–‡°≈Á¥°—π·¥¥¿“¬„π ∑’Ë‡°‘¥®“°°“√ªî¥ - ‡ªî¥

‡§√◊ËÕßª√—∫Õ“°“»‡ªìπ‡«≈“ ‚¥¬ √â“ßæ◊Èπ∑’Ë‡ß“„Àâ°—∫

Àπâ“μà“ß°√–®° ≈¥°“√ àßºà“π§«“¡√âÕπ ´÷Ëß‡ªìπ

·π«∑“ßÀπ÷Ë ß „π°“√ª√–À¬—¥æ≈— ßß“π‰øøÑ“„π

‡§√◊ËÕßª√—∫Õ“°“»¢ÕßÀâÕß ¡ÿ¥ Õ“§“√ —π∑π“°“√

4. ‡æ◊ËÕ‡ªìπμâπ·∫∫¢ÕßÕ“§“√√“™°“√ª√–‡¿∑

‚√ßæ¬“∫“≈ ∑’Ëª√—∫ª√ÿß ¿“æ·«¥≈âÕ¡∑“ß°“¬¿“æ

‚¥¬§”π÷ß∂÷ß°“√ª√–À¬—¥æ≈—ßß“π ·≈– “¡“√∂Õâ“ßÕ‘ß

‰¥âμ“¡À≈—°«‘™“°“√

5. ‡æ◊ËÕ‡ªìπ·π«∑“ß°“√ª√—∫ª√ÿß ¿“æ°“¬¿“æ

¢ÕßÕ“§“√ ‡æ◊ËÕ°“√≈¥°“√„™â‰øøÑ“„π‡§√◊ËÕßª√—∫Õ“°“»
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Õÿª°√≥å°“√«‘®—¬ ·≈–«‘∏’°“√¥”‡π‘π°“√«‘®—¬
1. Õÿª°√≥å∑’Ë„™â„πß“π«‘®—¬ ‡æ◊ËÕ«—¥§à“Õÿ≥À¿Ÿ¡‘

¿“¬„π ¿“¬πÕ° ·≈–Õÿ≥À¿Ÿ¡‘¢ÕßÕÿª°√≥å°—π·¥¥

¡’ 3 ™ÿ¥ ¥—ßπ’È

1.1 ¡‘‡μÕ√å«—¥Õÿ≥À¿Ÿ¡‘ ·≈–§«“¡™◊Èπ·∫∫

Õ‘‡≈Á°∑√Õπ‘° å Model : TH-03 (Electronic Thermo-

Hygrometer) ¡’‚æ√ä∫‡´Áπ‡´Õ√å 2 μ—« ∑’Ëμ—«‡§√◊ËÕß ·≈–

‚æ√ä∫«—¥§ÿ≥ ¡∫—μ‘°—ππÈ” ¡’ “¬¬“« 3 ‡¡μ√·¬°ÕÕ°

®“°μ—«‡§√◊ËÕß ¬à“πÕÿ≥À¿Ÿ¡‘∑’Ë«—¥ Õ¬Ÿà∑’Ë 0 oC to +

50 oC   ·≈–  -50 oC  to +70 oC  μ“¡≈”¥—∫ ®”π«π

2 ™ÿ¥

1.2 ‡§√◊ËÕß«—¥Õÿ≥À¿Ÿ¡‘·∫∫¥‘®‘μÕ≈ Model:

ID 8 æ√âÕ¡ 100 W  Thermo-couple §«“¡‡∑’Ë¬ßμ√ß

0.5% ¢Õß§à“‡μÁ¡ ‡°≈ + 1 À≈—° Õÿ≥À¿Ÿ¡‘·«¥≈âÕ¡

¢≥–„™âß“π 0 to + 50 oC ¬à“πÕÿ≥À¿Ÿ¡‘∑’Ë«—¥

0-1200 oC ®”π«π 1 ™ÿ¥

2. √«∫√«¡¢âÕ¡Ÿ≈ ¿“æ·«¥≈âÕ¡¢Õßæ◊Èπ∑’Ë

∑’Ë‡ªìπ°√≥’»÷°…“ °àÕπ°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥

¿“¬πÕ°Õ“§“√

2.1 »÷°…“≈—°…≥–∑“ß°“¬¿“æ¢ÕßÕ“§“√

 —π∑π“°“√ ́ ÷Ëß‡ªìπÕ“§“√ “¡™—Èπ °àÕ √â“ß·≈â«‡ √Á®‡¡◊ËÕªï

æ.». 2549 æ◊Èπ∑’Ë„™â Õ¬Õ“§“√√«¡∑—Èß ‘Èπ 1,018 μ“√“ß

‡¡μ√ ™—Èπ≈à“ß ·≈–™—Èπ “¡®—¥‡ªìπæ◊Èπ∑’Ë√â“πÕ“À“√

 «— ¥‘°“√·≈– à«πª√–™ÿ¡ —¡¡π“μ“¡≈”¥—∫ „π à«π™—Èπ

 Õß¢ÕßÕ“§“√π’È®–‡ªìπæ◊Èπ∑’ËÀâÕß ¡ÿ¥´÷Ëß∂Ÿ°¬°‡ªìπ

æ◊Èπ∑’Ë°√≥’»÷°…“

¿“æ∑’Ë 2 · ¥ßÕ“§“√ —π∑π“°“√„π ∂“∫—π¡–‡√Áß

·Ààß™“μ‘ («—π∑’Ë 15 ¡’π“§¡ æ.». 2550)

∑‘»μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ®√¥ Õ“§“√«‘‡§√“–Àå∫”∫—¥‚√§¡–‡√Áß

∑‘»μ–«—πμ°‡©’¬ß‡Àπ◊Õ ®√¥ ‚√ßæ¬“∫“≈ª√– “∑«‘∑¬“

∑‘»μ–«—πÕÕ°‡©’¬ß„μâ ®√¥ æ◊Èπ∑’Ë®Õ¥√∂¢Õß ∂“∫—πœ

∑‘»μ–«—πμ°‡©’¬ß„μâ ®√¥ æ◊Èπ∑’Ë¢Õß‚√ßæ¬“∫“≈√“¡“∏‘∫¥’

2.2 ≈— °…≥–°“√ „™â  Õ¬¢ÕßÀâ Õ ß ¡ÿ ¥

 ∂“∫—πœ ∑’Ë¬°‡ªìπ°√≥’»÷°…“ ®–‡πâπ°“√ π—∫ πÿπ

ß“π»÷°…“ ·≈–‡º¬·æ√àß“π«‘®—¬ ‡æ◊ËÕ‡æ‘Ë¡ª√– ‘∑∏‘¿“æ

„π°“√∂à“¬∑Õ¥Õß§å§«“¡√Ÿâ ·≈–‡∑§‚π‚≈¬’«‘™“°“√

∑“ß°“√·æ∑¬å¥â“π‚√§¡–‡√Áß ´÷Ëß°”Àπ¥„Àâ‡ªìπ ∂“π∑’Ë

 ”À√—∫ß“π§âπ§«â“¢Õß∫ÿ§≈“°√„π ∂“∫—πœ æ√âÕ¡∑—Èß

‡Õ◊ÈÕÕ”π«¬μàÕ∫ÿ§≈“°√¿“¬πÕ°∑’Ë¡’§«“¡ π„®„πß“π

«‘®—¬¢Õß ∂“∫—πœ ∑—Èß∑“ß¥â“π√–∫“¥«‘∑¬“ «‘∑¬“»“ μ√å

°“√·æ∑¬åæ◊Èπ∞“π °“√«‘®—¬∑“ß§≈‘π‘° [5]

„π°“√»÷°…“æ◊Èπ∑’Ë „™â Õ¬¢ÕßÀâÕß ¡ÿ¥

´÷ËßÕ¬Ÿà™—Èπ Õß ¡’∑—ÈßÀ¡¥ 278.4 μ“√“ß‡¡μ√ §«“¡ Ÿß

‡∑à“°—∫ 3 ‡¡μ√ ¡’¢π“¥°«â“ß 8.70 ‡¡μ√ ¬“« 32 ‡¡μ√

¡’™à«ß‡«≈“°“√∑”ß“π ‡√‘Ë¡μ—Èß·μà 8.30 π. ∂÷ß 16.30 π.

‡ªî¥‡§√◊ËÕßª√—∫Õ“°“»μ≈Õ¥‡«≈“¢Õß°“√∑”ß“π

¿“æ∑’Ë 1 · ¥ß∑’Ëμ—Èß¢Õß ∂“∫—π¡–‡√Áß·Ààß™“μ‘ ∫π

∂ππæ√–√“¡À° («—π∑’Ë 6 æƒ»®‘°“¬π

æ.». 2551)
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¿“æ∑’Ë 3 · ¥ßÕ“§“√ —π∑π“°“√°àÕπ°“√μ‘¥μ—Èß

Õÿª°√≥å∫—ß·¥¥ («—π∑’Ë 8 °√°Æ“§¡ æ.».

2550)

¿“æ∑’Ë 6 · ¥ß∫√‘‡«≥‚∂ß™—Èπ “¡ ÷́Ëßªí®®ÿ∫—π®—¥

‡ªìπ∑’Ëª√–™ÿ¡ —¡¡π“ («—π∑’Ë 10 °√°Æ“§¡

æ.». 2551)

2.3 ™àÕßÀπâ“μà“ß°√–®°¢ÕßÀâÕß ¡ÿ¥∑’Ë¬°

‡ªìπ°√≥’»÷°…“ Àπ“ 6 ¡‘≈≈‘‡¡μ√ ®”π«π 18 ™àÕß æ◊Èπ∑’Ë

∑—ÈßÀ¡¥  √«¡ 124.44 μ“√“ß‡¡μ√§‘¥‡ªìπ√âÕ¬≈– 44.70

μàÕæ◊Èπ∑’Ë„™â Õ¬∑—ÈßÀ¡¥ 278.4 μ“√“ß‡¡μ√

ß“π«‘®—¬®–μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥¿“¬πÕ°

∑“ß¥â“π∑‘»μ–«—πμ°‡©’¬ß„μâ ·≈–∑‘»μ–«—πÕÕ°‡©’¬ß„μâ

´÷ËßÕ¬Ÿà„°≈â≈“π§Õπ°√’μ∑—Èß Õß¥â“π ´÷Ëß¡’æ◊Èπ∑’Ë¢Õß

Àπâ“μà“ß°√–®°‡∑à“°—∫ 56.52 ·≈– 13.44 μ“√“ß‡¡μ√

μ“¡≈”¥—∫ §‘¥‡ªìπ√âÕ¬≈– 56.22% ¢Õßæ◊Èπ∑’ËÀπâ“μà“ß

°√–®°∑—ÈßÀ¡¥ 124.44 μ“√“ß‡¡μ√

„π°“√æ‘®“√≥“ —¥ à«π√âÕ¬≈–¢Õßæ◊Èπ∑’Ë

°√–®°μàÕæ◊Èπ∑’Ëºπ— ß∑÷∫„π·μà≈–¥â“π ®–‡ÀÁπ«à“

∑‘»μ–«—πμ°‡©’¬ß„μâ ·≈–∑‘»μ–«—πÕÕ°‡©’¬ß„μâ ¡’

√âÕ¬≈–¢Õß™àÕß‡ªî¥μàÕæ◊Èπ∑’Ëºπ—ß §‘¥‡ªìπ√âÕ¬≈– 58.88%

¢Õßæ◊Èπ∑’Ëºπ—ß∑—ÈßÀ¡¥ 56.52 μ“√“ß‡¡μ√ ·≈–

50.91 % ¢Õßæ◊Èπ∑’Ëºπ—ß∑—ÈßÀ¡¥ 26.1 μ“√“ß‡¡μ√

μ“¡≈”¥—∫

2.4 °“√„™âæ≈—ßß“π‰øøÑ“¢Õß¥«ß‚§¡

∑—ÈßÀ¡¥„πÀâÕß ¡ÿ¥  à«πμâÕπ√—∫¥â“πÀπâ“ ¡’ 8 ¥«ß‚§¡

800 «—μμå  à«πÀâÕß sever ¡’ 2 ¥«ß‚§¡ 300 «—μμå

 à«πÕà“πÀπ—ß ◊Õ ¡’ 33 ¥«ß‚§¡ 3,358.8 «—μμå

 à«π ”π—°ß“π ¡’ 11 ¥«ß‚§¡ 1,424.4 «—μμå ‚¥¬§à“

æ≈—ßß“π√«¡∑—Èß ‘Èπ 5,883.2 «—μμå μàÕ 54 ¥«ß‚§¡

¿“æ∑’Ë 4 · ¥ß∑’Ë®Õ¥√∂ ·≈–°“√®√“®√¿“¬„π

 ∂“∫—π¡–‡√Áß·Ààß™“μ‘  («—π∑’Ë 14 °√°Æ“§¡

æ.». 2550)

¿“æ∑’Ë 5 · ¥ß∫√√¬“°“»¢Õß√â“πÕ“À“√ «— ¥‘°“√

¢Õß ∂“∫—π¡–‡√Áß·Ààß™“μ‘ («—π∑’Ë 14

¡°√“§¡ æ.». 2551)
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„πæ◊Èπ∑’Ë„™â Õ¬∑—Èß ‘Èπ 278.4 μ“√“ß‡¡μ√ §‘¥‡ªìπ§à“

°”≈—ß‰øøÑ“· ß «à“ß Ÿß ÿ¥¢Õßæ◊Èπ∑’Ë„™âß“π‡∑à“°—∫

21.132 «—μμåμàÕμ“√“ß‡¡μ√ ´÷Ëß‡°‘π°«à“¡“μ√∞“π

∑’Ë°Æ°√–∑√«ß æ.». 2552 °”Àπ¥∑’Ë 14 «—μμå

μàÕμ“√“ß‡¡μ√  ”À√—∫Õ“§“√ª√–‡¿∑ ”π—°ß“π [5]

2.5 √“¬≈–‡Õ’¬¥¢Õß‡§√◊ËÕßª√—∫Õ“°“» ∑’Ëμ‘¥

μ—Èß‡√’¬∫√âÕ¬·≈â« ¡’∑—ÈßÀ¡¥ 6 ‡§√◊ËÕß √«¡°”≈—ßμ—π

§«“¡‡¬Áπ‡∑à“°—∫  27 TOR (324,000  BTU/hr) ´÷Ëß

·¬°‡ªìπ à«πμâÕπ√—∫¥â“πÀπâ“¢π“¥ 2 μ—π§«“¡‡¬Áπ

1 ‡§√◊ËÕß ·≈–∑’Ë‡À≈◊Õ Õ’° 5 ‡§√◊ËÕß Õ¬Ÿà„π à«πÀâÕß sever

·≈–ÀâÕßÕà“πÀπ—ß ◊Õ Õÿ≥À¿Ÿ¡‘∑’Ë¡’°“√μ—Èß ”À√—∫‡§√◊ËÕß

ª√—∫Õ“°“» Õ¬Ÿà∑’Ë  27 oC Õÿ≥À¿Ÿ¡‘ ≥ ™àÕß≈¡ ∑’Ëª≈àÕ¬

ÕÕ° 25 oC  ‡¡◊ËÕæ‘®“√≥“ —¥ à«π¢Õßæ◊Èπ∑’Ëª√—∫Õ“°“»

μàÕμ—π§«“¡‡¬Áπ Õ¬Ÿà∑’Ë 10.31 μ“√“ß‡¡μ√μàÕμ—π§«“¡

‡¬Áπ  Ÿß°«à“¡“μ√∞“π∑—Ë«‰ª °”Àπ¥∑’Ë 27 μ“√“ß‡¡μ√

μàÕμ—π§«“¡‡¬Áπ [4]

2.6 ¢âÕ¡Ÿ≈ª√–°Õ∫Õ◊ËπÊ °“√μ‘¥μ—Èß¡Ÿ≈’Ë ’‡ß‘π

¿“¬„πæ◊Èπ∑’Ë°√≥’»÷°…“  ·≈–®”π«π¢Õß‡§√◊ËÕß„™â‰øøÑ“

§Õ¡æ‘«‡μÕ√å ∑’Ë¡’°“√μ‘¥μ—Èß·≈–„™âß“π„πÀâÕß ¡ÿ¥

§à“«—μμå√«¡¢Õß‡§√◊ËÕß„™â‰øøÑ“ ®”π«π∫ÿ§≈“°√∑’Ë

‡¢â“¡“„™â Õ¬„πæ◊Èπ∑’Ë πÕ°®“°π’È°“√æ‘®“√≥“§à“¢Õß

 —¡ª√– ‘∑∏‘Ï°“√ àßºà“π§«“¡√âÕπ¢Õß°√Õ∫Õ“§“√

∑’Ë·ª√μ“¡«— ¥ÿ∑’Ë„™â„π°“√°àÕ √â“ß∑—Èßºπ—ß∑÷∫ ·≈–

™àÕß°√–®° „πß“π«‘®—¬π’È‰¥â§”π«≥§à“ —¡ª√– ‘∑∏‘Ï°“√

 àßºà“π§«“¡√âÕπ√«¡¢Õß à«π∑’Ë‡ªìπ°√–®° (Uf),

ºπ—ßÕ‘∞©“∫ªŸπ(Uw), ΩÑ“‡æ¥“π (Uc) ‡∑à“°—∫

5.8928 , 3.2573 ·≈– 3.8404 W/M2 oC

μ“¡≈”¥—∫[6]  ‚¥¬®–π”¡“„™â„π°“√§”π«≥ ∑—Èß§à“

°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õß°√Õ∫ºπ—ß¥â“ππÕ°

¢ÕßÕ“§“√ (OTTV) μ“¡°ÆÀ¡“¬Õπÿ√—°…åæ≈—ßß“π

·≈–¿“√–§«“¡√âÕπ„π‡§√◊ËÕßª√—∫Õ“°“»

¿“æ∑’Ë 7 · ¥ß∫√√¬“°“»¢ÕßÀâÕß ¡ÿ¥ Ωíòß™‘¥∑“ß

Õ“§“√«‘‡§√“–Àå∫”∫—¥‚√§¡–‡√Áß («—π∑’Ë 10

°√°Æ“§¡ æ.». 2551)

¿“æ∑’Ë 8 · ¥ßæ◊Èπ∑’Ë™àÕß‡ªî¥¢ÕßÀâÕß ¡ÿ¥ μ‘¥°—∫

‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ («—π∑’Ë 10 °√°Æ“§¡

æ.». 2551)

3. ¥”‡π‘π°“√μ‘¥μ—ÈßÕÿª°√≥å ·≈–«—¥§à“

Õÿ≥À¿Ÿ¡‘¿“¬πÕ° ¿“¬„πÕ“§“√ ¥â“π∑‘»μ–«—πμ°

‡©’¬ß„μâ „π™à«ß‡«≈“°àÕπ°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥

¿“¬πÕ° ‡æ◊ËÕ»÷°…“§à“™à«ß¢Õß√–¥—∫Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥

·≈–μË” ÿ¥¢Õßæ◊Èπ∑’Ë ¬°‡ªìπ°√≥’»÷°…“ °“√‡°Á∫¢âÕ¡Ÿ≈

Õÿ≥À¿Ÿ¡‘√“¬™—Ë«‚¡ß ‡©æ“–™à«ß‡«≈“∑”ß“π ®“°°“√

√«∫√«¡„π≈—°…≥–°“√ ”√«®°÷Ëß∑¥≈Õß (Quasi

Experiment) ´÷ËßÕ“»—¬°“√∑¥≈Õß∑’Ë¡’‡ª≈’Ë¬π·ª≈ß

√Ÿª·∫∫∑“ß°“¬¿“æ ¿“¬„μâªí®®—¬§«“¡º—π·ª√

∑’Ë‰¡à “¡“√∂§«∫§ÿ¡‰¥â ´÷Ëß‰¥â·°à  ¿“æ¥‘πøÑ“Õ“°“»

∑’Ë·«¥≈âÕ¡
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¢—ÈπμÕπ„π°“√¥”‡π‘πß“π‡°Á∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘

„πß“π«‘®—¬π’È ®–·∫àß‡ªìπ Õß™à«ß §◊Õ °àÕπ·≈–À≈—ß°“√

μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥   ”À√—∫™à«ß√–¬–‡«≈“°àÕπ°“√

μ‘¥μ—Èß √«¡ 36 «—π μ—Èß·μà«—π∑’Ë 2 æƒ»®‘°“¬π æ.». 2550

- 15 æƒ…¿“§¡ æ.». 2551 ®—¥‡°Á∫Õÿ≥À¿Ÿ¡‘¢Õß

 ¿“æÕ“°“»¿“¬πÕ°¥â“π∑‘»μ–«—πμ°‡©’¬ß„μâ‡ª√’¬∫

‡∑’¬∫°—∫Õÿ≥À¿Ÿ¡‘¿“¬„πÀâÕß ¡ÿ¥   ¢≥–„™âß“π «—¥„π

∑‘»∑“ß‡¥’¬«°—π √«¡∑—ÈßÕÿ≥À¿Ÿ¡‘Õÿª°√≥å°—π·¥¥∑—Èß

 Õß¥â“π
¿“æ∑’Ë 9 · ¥ßÕÿª°√≥å Thermo-couple ∑’Ë„™â

«—¥§à“Õÿ≥À¿Ÿ¡‘ ¿“¬πÕ°·≈–¿“¬„π

ÀâÕß ¡ÿ¥ («—π∑’Ë 30 μÿ≈“§¡ æ.». 2551)

μ“√“ß∑’Ë 2 · ¥ß§à“‡©≈’Ë¬™à«ß‡«≈“¢ÕßÕÿ≥À¿Ÿ¡‘‡ª√’¬∫‡∑’¬∫√–À«à“ßÕÿ≥À¿Ÿ¡‘¿“¬„π ¿“¬πÕ°ÀâÕß ∑‘»μ–«—πμ°‡©’¬ß„μâ

4. ¥”‡π‘πß“πμ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥¿“¬πÕ°

Õÿª°√≥å°—π·¥¥¥—ß°≈à“«‡ªìπ‡°≈Á¥Õ≈Ÿ¡‘‡π’¬¡

´âÕπ°—πÀπ“ 0.6 ¡¡. ∑”¡ÿ¡ 14 o 30′ °—∫·π«¥‘Ëß ‡°≈Á¥

¡’¢π“¥°«â“ß 67.4 ´¡. ·≈–√àÕß≈÷° 35 ´¡. ¬÷¥μ‘¥°—∫

‚§√ß‡À≈Á° √“§“«— ¥ÿ·≈–§à“μ‘¥μ—Èß ‡∑à“°—∫ 2,500 ∫“∑

μàÕμ“√“ß‡¡μ√

®“°°“√§”π«≥æ◊Èπ∑’ËÕÿª°√≥å∫—ß·¥¥∑“ß¥â“π

∑‘»μ–«—πμ°‡©’¬ß„μâ ·≈–μ–«—πÕÕ°‡©’¬ß„μâ ‡∑à“°—∫

69.5 ·≈– 12.88 μ“√“ß‡¡μ√μ“¡≈”¥—∫ ¡’¡Ÿ≈§à“√«¡

205,950 ∫“∑ √«¡§à“π—Ëß√â“π «“ß√–∫∫∑àÕ√–∫“¬

πÈ”Ωπ ·≈–Vat 7% ¿“¬„μâ°“√¥”‡π‘π°“√μàÕ√Õß

μ“¡√–∫∫√“™°“√ √«¡‡ªìπ‡ß‘π¬Õ¥ ÿ¥∑â“¬∑—Èß ‘Èπ

220,000 ∫“∑
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5. ¥”‡π‘π°“√®—¥‡°Á∫¢âÕ¡Ÿ≈ Õÿ≥À¿Ÿ¡‘

¿“¬À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥¿“¬πÕ°

„™â√–¬–‡«≈“„π°“√®—¥‡°Á∫ 19 «—π μ—Èß·μà«—π

∑’Ë 10 μÿ≈“§¡ æ.». 2551 - 24 ∏—π«“§¡ æ.». 2551

ª√–°Õ∫¥â«¬¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘¢Õß ¿“æÕ“°“»¿“¬πÕ°

¥â“π∑‘»μ–«—πμ°‡©’¬ß„μâ ¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘¢ÕßÕÿª°√≥å

°—π·¥¥∫√‘‡«≥™àÕß‡ªî¥¥â“π ∑‘»μ–«—πμ°‡©’¬ß„μâ ¢âÕ¡Ÿ≈

Õÿ≥À¿Ÿ¡‘¿“¬„πÀâÕß ¡ÿ¥¢≥–„™âß“π «—¥„π∑‘»∑“ß

‡¥’¬«°—π æ√âÕ¡°—ππ—Èπ„π™à«ß‡«≈“¥—ß°≈à“« ‰¥â¡’°“√

«—¥Õÿ≥À¿Ÿ¡‘¢ÕßÕÿª°√≥å°—π·¥¥∑“ß∑‘»μ–«—πÕÕ°‡©’¬ß

„μâ ‡æ◊ËÕ°“√‡ª√’¬∫‡∑’¬∫

¿“æ∑’Ë 10 · ¥ßÕ“§“√ —π∑π“°“√À≈—ß°“√μ‘¥μ—Èß

Õÿª°√≥å°—π·¥¥∑“ß¥â“πμ–«—πμ°‡©’¬ß„μâ

μ‘¥°—∫‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ («—π∑’Ë 2

μÿ≈“§¡ æ.». 2551)

μ“√“ß∑’Ë 3 · ¥ß§à“‡©≈’Ë¬™à«ß‡«≈“¢ÕßÕÿ≥À¿Ÿ¡‘‡ª√’¬∫‡∑’¬∫√–À«à“ßÕÿ≥À¿Ÿ¡‘¿“¬„π ¿“¬πÕ°ÀâÕß∑‘»μ–«—πμ°

‡©’¬ß„μâ ·≈–Õÿ≥À¿Ÿ¡‘¢ÕßÕÿª°√≥å°—π·¥¥¥â“π∑‘»μ–«—πμ°‡©’¬ß„μâ ·≈–μ–«—πÕÕ°‡©’¬ß„μâÀ≈—ß°“√μ‘¥μ—Èß
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¿“æ∑’Ë 11 · ¥ß™àÕß‡ªî¥°√–®°¢ÕßÀâÕß ¡ÿ¥À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å∫—ß·¥¥ («—π∑’Ë 10 μÿ≈“§¡ æ.». 2551)

¿“æ∑’Ë 12 · ¥ß°“√μ°·μàßμâπ‰¡â·¢«π‡∫◊ÈÕßÀ≈—ßÕÿª°√≥å°—π·¥¥ ‡æ◊ËÕ§«“¡ «¬ß“¡ («—π∑’Ë 10 μÿ≈“§¡ æ.». 2551)

6. ®—¥‡°Á∫√–∫∫¢âÕ¡Ÿ≈ ·≈–«‘‡§√“–Àå

6.1 ¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘‡ª√’¬∫‡∑’¬∫ °àÕπ ·≈–

À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥‚¥¬ √â“ß‡ªìπμ“√“ß

 Õßª√–‡¿∑¥—ßπ’È

6.1.1 μ“√“ß§à“™à«ß¢Õß√–¥—∫Õÿ≥À¿Ÿ¡‘

 Ÿß ÿ¥·≈–μË” ÿ¥¿“¬„πæ◊Èπ∑’Ë¬°‡ªìπ°√≥’»÷°…“

6.1.2 μ“√“ß§«“¡∂’Ë – ¡ √«¡ 5

μ“√“ß ¥—ßπ’È μ“√“ß§«“¡∂’Ë – ¡Õÿ≥À¿Ÿ¡‘‡ª√’¬∫‡∑’¬∫

‡©≈’Ë¬¿“¬„π\·≈–Õ“°“»¿“¬πÕ° °àÕπ°“√μ‘¥μ—Èß

Õÿª°√≥å°—π·¥¥, μ“√“ß§«“¡∂’Ë – ¡ Õÿ≥À¿Ÿ¡‘

‡ª√’¬∫‡∑’¬∫‡©≈’Ë¬¿“¬„π ·≈–Õ“°“»¿“¬πÕ°À≈—ß°“√

μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥, μ“√“ß§«“¡∂’Ë – ¡®“°°“√

‡°Á∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘¿“¬„πÀâÕß‡©≈’Ë¬°àÕπ·≈–À≈—ß°“√

μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥, μ“√“ß§«“¡∂’Ë – ¡®“°°“√

‡°Á∫¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘Õ“°“»‡©≈’Ë¬¿“¬πÕ°Õ“§“√°àÕπ

·≈–À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥ (¥â“π∑‘»μ–«—πμ°

‡©’¬ß„μâ), μ“√“ß§«“¡∂’Ë – ¡¢ÕßÕÿ≥À¿Ÿ¡‘‡ª√’¬∫

‡∑’¬∫Õÿª°√≥å°—π·¥¥¥â“π∑‘»μ–«—πμ°‡©’¬ß„μâ·≈–

¥â“π∑‘»μ–«—πÕÕ°‡©’¬ß„μâ)
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6.2 °“√«‘‡§√“–Àåº≈ª√–À¬—¥∑“ßæ≈—ßß“π

6.2.1 §à“°“√∂à“¬‡∑§«“¡√âÕπ√«¡

¢ÕßÕ“§“√ (Overall Thermal Transfer Value; OTTV)

°”Àπ¥‚¥¬°ÆÀ¡“¬Õπÿ√—°…åæ≈—ßß“π æ.». 2535

·≈–°Æ°√–∑√«ß æ.». 2552 Õâ“ßÕ‘ßμ“√“ß∑’Ë 4

· ¥ß°“√§Ì“π«≥®“°§à“‡©≈’Ë¬∂à«ßπÌÈ“Àπ—°μ“¡¢π“¥

æ◊Èπ∑’Ë¢Õßºπ—ß¥â“ππÕ°·μà≈–¥â“π√«¡°—π (Weight

Average) À√◊Õ à«π¢Õßºπ—ß¥â“ππÕ°·μà≈–¥â“π√«¡°—π

¢Õß à«πÕ“§“√∑’Ë¡’°“√ª√—∫Õ“°“»

μ“√“ß∑’Ë 4 · ¥ß§à“‡ª√’¬∫‡∑’¬∫°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢ÕßÕ“§“√ºπ—ß¥â“ππÕ°·μà≈–¥â“π (OTTVi) °àÕπ·≈–

À≈—ßμ‘¥μ—ÈßÕÿª°√≥å∫—ß·¥¥

6.2.2 ¿“√–§«“¡√âÕπ„π‡§√◊ËÕß

ª√—∫Õ“°“» (Cooling Load) ∑ƒ…Æ’¿“√–§«“¡√âÕπ

„π‡§√◊ËÕßª√—∫Õ“°“» [7,8] ∑’Ë‡°‘¥®“°ªí®®—¬∑’Ë¡’

Õ‘∑∏‘æ≈·À≈àß§«“¡√âÕπ∑—Èß¿“¬πÕ° ·≈–¿“¬„πÕ“§“√

∑’Ë “¡“√∂π”‰ª Ÿà°“√ √ÿªº≈‰¥â Õßª√–°“√ §◊Õ °“√

°”Àπ¥¢π“¥°”≈—ßμ—π§«“¡‡¬Áπ¢Õß‡§√◊ËÕßª√—∫Õ“°“»

∑’Ë®–μ‘¥μ—Èß ·≈–§à“„™â®à“¬æ≈—ßß“π‰øøÑ“„π·μà≈–‡¥◊Õπ

Õâ“ßÕ‘ßμ“√“ß∑’Ë 5
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μ“√“ß∑’Ë 5 · ¥ß°“√‡ª√’¬∫‡∑’¬∫¿“√–§«“¡√âÕπ¢Õß‡§√◊ËÕßª√—∫Õ“°“» °àÕπ·≈–À≈—ßμ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥

À¡“¬‡Àμÿ : ¢π“¥¢Õßμ—π§«“¡‡¬Áπ ‡∑à“°—∫ º≈∫«°¢Õßª√‘¡“≥§«“¡√âÕπ∑—ÈßÀ¡¥ x 3.413 (BTU)/12,000
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μ“√“ß∑’Ë 6 · ¥ß§à“ √ÿª√–¥—∫Õÿ≥À¿Ÿ¡‘ – ¡‡©≈’Ë¬μ“¡√“¬™—Ë«‚¡ß°“√∑”ß“π

º≈°“√«‘®—¬
1. ¢âÕ¡Ÿ≈§«“¡∂’Ë – ¡ Õÿ≥À¿Ÿ¡‘‡ª√’¬∫‡∑’¬∫

‡©≈’Ë¬¿“¬„π·≈–Õ“°“»¿“¬πÕ° °àÕπ°“√μ‘¥μ—Èß

Õÿª°√≥å°—π·¥¥Õâ“ßμ“√“ß∑’Ë 6 ™à«ßÕÿ≥À¿Ÿ¡‘¿“¬„π

ÀâÕß ¡ÿ¥∑’Ë¡’°“√ª√—∫Õ“°“» ¡’™à«ßÕÿ≥À¿Ÿ¡‘‡©≈’Ë¬

Õ¬Ÿà√–À«à“ß 24.9 oC - 26.2 oC §à“Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥ ≥

‡«≈“ 15.00 π. „π¢≥–∑’ËÕÿ≥À¿Ÿ¡‘Õ“°“»∑’Ë«—¥∑“ß¥â“π

∑‘»μ–«—πμ°‡©’¬ß„μâ¡’™à«ßÕÿ≥À¿Ÿ¡‘Õ¬Ÿà∑’Ë√–À«à“ß 28.4 oC

-35.2 oC  §à“Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥ ≥ ‡«≈“ 14.00 π. ·≈–

·μ°μà“ß Ÿß ÿ¥ 9.1 oC

2. ¢âÕ¡Ÿ≈§«“¡∂’Ë – ¡ Õÿ≥À¿Ÿ¡‘‡ª√’¬∫‡∑’¬∫

‡©≈’Ë¬¿“¬„π ·≈–Õ“°“»¿“¬πÕ° À≈—ß°“√μ‘¥μ—Èß

Õÿª°√≥å°—π·¥¥(¥â“π∑‘»μ–«—πμ°‡©’¬ß„μâ) Õâ“ßμ“√“ß∑’Ë

6 ª√“°Ø«à“À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å∫—ß·¥¥√–∫∫

ª√—∫Õ“°“» “¡“√∂§«∫§ÿ¡√–¥—∫Õÿ≥À¿Ÿ¡‘μ“¡∑’Ë

μâÕß°“√§◊Õ 24 oC ‚¥¬∑’Ë™à«ßÕÿ≥À¿Ÿ¡‘‡©≈’Ë¬¿“¬„π

æ◊Èπ∑’Ëª√—∫Õ“°“» 24.2 -24.9 oC §à“Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥ ≥

‡«≈“ 16.00 π. „π¢≥–∑’ËÕÿ≥À¿Ÿ¡‘Õ“°“»¿“¬πÕ°

27.0 - 36.5 oC §à“Õÿ≥À¿Ÿ¡‘∑’Ë·μ°μà“ß„π·μà≈–™à«ß

‡«≈“μ—Èß·μà 8.00 › 17.00 π.  Ÿß ÿ¥ ≥ ‡«≈“ 15.00 π.

·μ°μà“ß Ÿß ÿ¥∑’Ë 11.8 oC

3. ¢âÕ¡Ÿ≈§«“¡∂’Ë – ¡Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬¿“¬„π

ÀâÕß°àÕπ·≈–À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥ (¥â“π∑‘»

μ–«—πμ°‡©’¬ß„μâ) Õâ“ßμ“√“ß∑’Ë 6 °àÕπ°“√μ‘¥μ—Èß

Õÿª°√≥å°—π·¥¥ ™à«ßÕÿ≥À¿Ÿ¡‘‡©≈’Ë¬¿“¬„πÀâÕß ¡ÿ¥

¡’§à“√–À«à“ß 24.9 - 26.2 oC §à“Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥
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≥ ‡«≈“ 15.00 π. À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å™à«ßÕÿ≥À¿Ÿ¡‘

¿“¬„πÀâÕß ¡ÿ¥¡’§à“√–À«à“ß 24.2 - 24.9 oC §à“

§«“¡·μ°μà“ß Ÿß ÿ¥∑’Ë 1.7 oC

4. ¢âÕ¡Ÿ≈§«“¡∂’Ë – ¡Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬Õ“°“»

¿“¬πÕ° °àÕπ·≈–À≈—ß°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥

(¥â“π∑‘»μ–«—πμ°‡©’¬ß„μâ) Õâ“ßμ“√“ß∑’Ë 6 °àÕπ°“√μ‘¥

μ—ÈßÕÿª°√≥å°—π·¥¥ 28.4 - 35.2 oC ·≈–À≈—ß°“√

μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥ 27.0 - 36.5 oC ™à«ß§«“¡

·μ°μà“ß¢ÕßÕÿ≥À¿Ÿ¡‘Õ¬Ÿà∑’Ë -1.7 - 1.4 oC

5. ¢âÕ¡Ÿ≈§«“¡∂’Ë  – ¡Õÿ≥À¿Ÿ¡‘ ‡©≈’Ë ¬¢Õß

Õÿª°√≥å°—π·¥¥¥â“π∑‘»μ–«—πμ°‡©’¬ß„μâ (S1) ·≈–

¥â“π∑‘»μ–«—πÕÕ° ‡©’¬ß„μâ (S2) Õâ“ßμ“√“ß∑’Ë 6  ª√“°Ø

«à“ §à“§«“¡√âÕπ‡¡◊ËÕ«—¥‡ªìπÕÿ≥À¿Ÿ¡‘¢ÕßÕÿª°√≥å

°—π·¥¥‚¥¬‡©≈’Ë¬∑—Èß«—π ®–¡’§à“™à«ßÕÿ≥À¿Ÿ¡‘ ∑’Ë·μ°μà“ß

°—πμ“¡μ”·Àπàß°“√μ‘¥μ—Èß ‚¥¬μ”·ÀπàßÕÿª°√≥å

°—π·¥¥¥â“π∑‘»μ–«—πÕÕ°‡©’¬ß„μâ  ®–¡’Õÿ≥À¿Ÿ¡‘ Ÿß°«à“

§à“‡©≈’Ë¬ √–À«à“ß™à«ß‡«≈“ 10.00 - 13.00 π.

„π¢≥–∑’ËÕÿª°√≥å°—π·¥¥¥â“π∑‘»μ–«—πμ°‡©’¬ß„μâ®–

¡’§à“ Ÿß°«à“§à“‡©≈’Ë¬ √–À«à“ß™à«ß‡«≈“ 14.00 - 16.00

π. §à“™à«ßÕÿ≥À¿Ÿ¡‘¢ÕßÕÿª°√≥å°—π·¥¥∑‘»μ–«—πμ°

‡©’¬ß„μâ  ¡’§à“™à«ß   26.0 - 33.4 oC §à“™à«ßÕÿ≥À¿Ÿ¡‘

¢ÕßÕÿª°√≥å°—π·¥¥ ∑‘»μ–«—πÕÕ°‡©’¬ß„μâ Õ¬Ÿà√–À«à“ß

26.2 - 32.6 oC

6. ‡¡◊ËÕπ”¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘ ·≈– ¿“æ·«¥≈âÕ¡

¢ÕßÕ“§“√∑’Ë¬°‡ªìπ°√≥’»÷°…“ Õâ“ßμ“√“ß∑’Ë 6 π”¡“

§”π«≥§à“°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õß°√Õ∫ºπ—ß

¿“¬πÕ°√«¡ (Overall Thermal Transfer Value ,OTTV)

‡ª√’¬∫‡∑’¬∫∑—Èß°àÕπ ·≈–À≈—ßμ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥

ª√“°Ø«à“¡’§à“‡∑à“°—∫ 142.04 Watt/M2 ·≈– 53.41

Watt/M2 μ“¡≈”¥—∫ ´÷Ëß· ¥ß§à“°“√∂à“¬‡∑§«“¡√âÕπ

√«¡∑’Ë≈¥≈ß¢Õß°√Õ∫√«¡¥â“ππÕ° 88.63 Watt/M2

À√◊Õ≈¥≈ß‡∑à“°—∫ 62.4%

7. º≈ √ÿª°“√§”π«≥‡ª√’¬∫‡∑’¬∫¿“√–§«“¡

√âÕπ∑’Ë‡°‘¥¢÷Èπ„π‡§√◊ËÕßª√—∫Õ“°“» °àÕπ·≈–À≈—ß°“√μ‘¥

μ—ÈßÕÿª°√≥å°—π·¥¥ Õâ“ßμ“√“ß∑’Ë 5 ‡¡◊ËÕæ‘®“√≥“

‡ª√’¬∫‡∑’¬∫ª√‘¡“≥¿“√–§«“¡√âÕπ¢Õß‡§√◊Ë Õß

ª√—∫Õ“°“» °àÕπ·≈–À≈—ßμ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥

®–‡ÀÁπ«à“¿“√–§«“¡√âÕπ„π‡§√◊ËÕßª√—∫Õ“°“» ∑”„Àâ

§à“μ—π§«“¡‡¬Áπ„π‡§√◊ËÕßª√—∫Õ“°“»≈¥≈ß ∂÷ß 31.73%

·¬°μ“¡ªí®®—¬∑’Ë ‡°‘¥®“°·À≈àß°”‡π‘¥§«“¡√âÕπ

¿“¬πÕ°≈¥≈ß 53.05% ·≈–¿“¬„πÕ“§“√≈¥≈ß

23.82%

§à“¢Õßμ—π§«“¡‡¬Áπ¢Õß‡§√◊ËÕßª√—∫Õ“°“»

(®“°°“√§”π«≥ªí®®—¬¿“√–§«“¡√âÕπ) ∑’Ëμ‘¥μ—Èß‡√‘Ë¡

·√°∑’Ë 26.138 μ—π§«“¡‡¬Áπ´÷Ëß„°≈â‡§’¬ß°—∫√–¥—∫μ—π

§«“¡‡¬Áπ¢Õß‡§√◊ËÕßª√—∫Õ“°“»∑’Ëμ‘¥μ—Èß„πªí®®ÿ∫—π∑’Ë

27 μ—π À≈—ß®“°°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥∑”„Àâ

§à“μ—π§«“¡‡¬Áπ∑’Ë§”π«≥®“°¿“√–§«“¡√âÕπ¢Õß

‡§√◊ËÕßª√—∫Õ“°“»Õ¬Ÿà∑’Ë 17.843 μ—π§«“¡‡¬Áπ ≈¥≈ß

‡∑à“°—∫ 8.295 μ—π§«“¡‡¬Áπ

‡¡◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫º≈√«¡¢Õßª√‘¡“≥

¿“√–§«“¡√âÕπ∑’Ë Q1, Q2, Q3 ·≈– Q4 ∑’Ë‡°‘¥®“°

ªí®®—¬·À≈àß°”‡π‘¥§«“¡√âÕπ¿“¬πÕ°Õ“§“√¢Õß‡§√◊ËÕß

ª√—∫Õ“°“» °àÕπ·≈–À≈—ßμ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥ ®–‡ÀÁπ

«à“¿“√–§«“¡√âÕπ≈¥≈ß 53.06% ®“° 24,886.1573

«—μμå ‡ªìπ 11,683.6941 «—μμå §à“μ—π§«“¡‡¬Áπ≈¥≈ß

®“° 7.078 ‡ªìπ 3.323 μ—π§«“¡‡¬Áπ

º≈√«¡¢Õßª√‘¡“≥¿“√–§«“¡√âÕπ ”À√—∫

ªí®®—¬∑’Ë‡°‘¥®“°·À≈àß°”‡π‘¥§«“¡√âÕπ¿“¬„πÕ“§“√

¢Õß‡§√◊ËÕßª√—∫Õ“°“» °àÕπ·≈–À≈—ßμ‘¥μ—ÈßÕÿª°√≥å

°—π·¥¥ Q5 ∂÷ß Q17 ≈¥≈ß 23.82%  “¡“√∂·∫àß

æ‘®“√≥“ ‡ªìπ 2 ª√–‡¿∑ §◊Õ

1. ªí®®—¬¿“√–§«“¡√âÕπ§ß∑’Ë‰¡à‡ª≈’Ë¬π·ª≈ß

‰¥â·°à Q5, Q6, Q7, Q8, Q9, Q10, Q11 ·≈– Q12

‡∑à“°—∫ 32,727.454 «—μμå

2. ªí®®—¬¿“√–§«“¡√âÕπ∑’Ë‡ª≈’Ë¬π·ª≈ß ‰¥â·°à

Q13, Q14, Q15, Q16 ·≈–Q17 ‚¥¬≈¥≈ß 46.55%

º≈√«¡‡∑à“°—∫ 18,325.6015 «—μμå ®“°‡¥‘¡

34,287.4539 «—μμå



«“√ “√¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ ( “¢“«‘∑¬“»“ μ√å·≈–‡∑§‚π‚≈¬’)

ªï∑’Ë 1 ©∫—∫∑’Ë 2 °√°Æ“§¡ - ∏—π«“§¡ 2552 57

 √ÿª·≈–Õ¿‘ª√“¬º≈
1. ®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈§«“¡∂’Ë – ¡Õÿ≥À¿Ÿ¡‘

‡ª√’¬∫‡∑’¬∫¿“¬„π·≈–Õ“°“»¿“¬πÕ°°àÕπ°“√μ‘¥μ—Èß

Õÿª°√≥å°—π·¥¥ ª√“°Ø«à“ ™à«ßÕÿ≥À¿Ÿ¡‘¢Õß‡§√◊ËÕß

ª√—∫Õ“°“»®–¡’§«“¡º—π·ª√μ“¡√–¥—∫Õÿ≥À¿Ÿ¡‘Õ“°“»

¿“¬πÕ° πÕ°®“°π’È §«“¡·μ°μà“ß√–À«à“ßÕÿ≥À¿Ÿ¡‘

¿“¬πÕ°„π™à«ß‡«≈“μÕπ‡™â“·≈–™à«ß∫à“¬¡’Õ‘∑∏‘æ≈μàÕ

Õÿ≥À¿Ÿ¡‘„πÀâÕßª√—∫Õ“°“» ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘Õ“°“»¿“¬πÕ°

 Ÿß¢÷Èπ®–∑”„Àâ§à“Õÿ≥À¿Ÿ¡‘¢Õß‡§√◊ËÕßª√—∫Õ“°“» Ÿß¢÷Èπ

μ“¡‰ª¥â«¬ ·≈–‰¡à “¡“√∂§«∫§ÿ¡„πÕÿ≥À¿Ÿ¡‘∑’Ë

‡§√◊ËÕßª√—∫Õ“°“»μ—Èß‰«â

2. æ‘®“√≥“μ”·Àπàß¢ÕßÀπâ“μà“ß°√–®°¢Õß

Õ“§“√∑’Ë ‰¥â√—∫Õ‘∑∏‘æ≈§«“¡√âÕπ®“°¥«ßÕ“∑‘μ¬å

„π™à«ß∫à“¬ ´÷Ëß‡ªìπ “‡Àμÿ∑”„Àâ°“√∑”ß“π¢Õß

‡§√◊ËÕßª√—∫Õ“°“» ‘Èπ‡ª≈◊Õßæ≈—ßß“π ·≈–„π∑’Ë ÿ¥

‰¡à “¡“√∂§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¿“¬„πÀâÕß‰¥âμ“¡∑’ËμâÕß°“√

À≈—ß®“°μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥ ‚¥¬°“√‡°Á∫¢âÕ¡Ÿ≈

Õÿ≥À¿Ÿ¡‘¿“¬„πÀâÕß‡ª√’¬∫‡∑’¬∫§à“™à«ßÕÿ≥À¿Ÿ¡‘

‰¥â· ¥ß∂÷ß°“√∑”ß“π¢Õß√–∫∫‡§√◊ËÕßª√—∫Õ“°“»

∑’Ë¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ °≈à“«§◊Õ “¡“√∂√—°…“√–¥—∫

Õÿ≥À¿Ÿ¡‘ª√—∫Õ“°“»∑’ËμâÕß°“√¿“¬„πæ◊Èπ∑’Ëª√—∫Õ“°“»

μ≈Õ¥‡«≈“°“√„™âß“π

3. ‡π◊ËÕß¡“®“°°“√„™â«— ¥ÿÕ≈Ÿ¡‘‡π’¬¡∑’Ë‡ªìπ«— ¥ÿ

∑’Ë¡’°“√¥Ÿ¥°≈◊π§«“¡√âÕπ ·≈–§“¬§«“¡√âÕπ‰¥â√«¥‡√Á«

¥—ßπ—Èπ   ‡¡◊ËÕ‡°Á∫¢âÕ¡Ÿ≈√–¥—∫Õÿ≥À¿Ÿ¡‘¢ÕßÕÿª°√≥å

°—π·¥¥∑—Èß Õß¥â“π∑’Ëμ‘¥μ—Èß ®÷ß· ¥ß∂÷ß√–¥—∫Õÿ≥À¿Ÿ¡‘

∑’Ë· ¥ß§à“Õ‘∑∏‘æ≈§«“¡√âÕπ¢Õß· ßÕ“∑‘μ¬åμ“¡‡ âπ

∑“ß‚§®√μ≈Õ¥™à«ß«—π

4. ·μà∂÷ß·¡â«à“®–¡’°“√ª√—∫ª√ÿß°√Õ∫ºπ—ß

√Õ∫Õ“§“√ ‚¥¬°“√μ‘¥μ—ÈßÕÿª°√≥å°—π·¥¥ ·μà¬—ß

ª√“°Ø«à“º≈≈—æ∏å¢Õß§à“°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õß

°√Õ∫√«¡¥â“ππÕ° (OTTV) ¡’§à“ Ÿß°«à“‡°≥±å

∑’Ë°ÆÀ¡“¬Õπÿ√—°…åæ≈—ßß“π æ.». 2535 ∑’Ë°”Àπ¥‰«â

«à“μâÕß‰¡à‡°‘π 45 Watt/M2 ·≈–°Æ°√–∑√«ß æ.».

2552 ∑’Ë°”Àπ¥„ÀâÕ“§“√ ”π—°ß“π μâÕß‰¡à‡°‘π 50

Watt/M2

μ“√“ß∑’Ë 7 · ¥ß°“√‡ª√’¬∫‡∑’¬∫§à“°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õßºπ—ß°√Õ∫Õ“§“√¥â“ππÕ°

5. ªí®®—¬∑’Ë¡’Õ‘∑∏‘æ≈μàÕ¿“√–§«“¡√âÕπ„π‡§√◊ËÕß

ª√—∫Õ“°“» ÷́Ëß¡“®“°º≈√«¡¢ÕßÕ‘∑∏‘æ≈·À≈àß°”‡π‘¥

§«“¡√âÕπ ∑—Èß¿“¬πÕ°·≈–¿“¬„πÕ“§“√ ª√“°Ø«à“

§à“º≈√«¡¢Õß¿“√–§«“¡√âÕπ®“°·À≈àß°”‡π‘¥

¿“¬πÕ°Õ“§“√ ¡’Õ‘∑∏‘æ≈μàÕ°“√°”Àπ¥¢π“¥¢Õß

‡§√◊ËÕßª√—∫Õ“°“» ·≈–§à“„™â®à“¬§à“æ≈—ßß“π„πÕπ“§μ

®“°«—μ∂ÿª√– ß§å¢Õß°“√ª√–‡¡‘π§à“¿“√–

§«“¡√âÕπ„π‡§√◊ËÕßª√—∫Õ“°“»„πß“π«‘®—¬π’È ‡æ◊ËÕ°“√

°”Àπ¥¢π“¥¢Õß‡§√◊ËÕßª√—∫Õ“°“»∑’Ë‡À¡“– ¡®“°

º≈√«¡¢Õß¿“√–§«“¡√âÕπ Õ’°∑—Èß “¡“√∂· ¥ß

§à “ „™â ®à “¬æ≈— ßß“π‰øøÑ “∑’Ë μâ Õß „™âμà Õ ‡¥◊ Õπ¢Õß

‡§√◊ËÕßª√—∫Õ“°“»
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º≈∑’Ë ‡°‘¥¢÷Èπ ª√–°“√·√° ®“°°“√μ‘¥μ—Èß

Õÿª°√≥å∫—ß·¥¥‰¥â™à«¬≈¥¢π“¥μ—π§«“¡‡¬Áπ¢Õß

‡§√◊ËÕßª√—∫Õ“°“»®“° 26.14 ‡ªìπ 17.84 μ—π§«“¡‡¬Áπ

À√◊Õ≈¥¢π“¥‡§√◊ËÕßª√—∫Õ“°“»∑’Ë„™âμ‘¥μ—Èß„πæ◊Èπ∑’Ë

∑’Ë¬°‡ªìπ°√≥’»÷°…“≈ß 31.73%

ª√–°“√∑’Ë Õß §à“„™â®à“¬æ≈—ßß“π‰øøÑ“μàÕ

‡¥◊Õπ∑’Ë≈¥≈ß®“° 42,458.29 ∫“∑ ‡ªìπ 28,984.38

∫“∑ ÷́Ëß™à«¬ª√–À¬—¥ 13,473.91 ∫“∑ (°”Àπ¥

¢âÕ¡Ÿ≈„π°“√§”π«≥ 22 «—π∑”ß“πμàÕ‡¥◊Õπ, 7 ™—Ë«‚¡ß

°“√∑”ß“πμàÕ«—π ·≈–√“§“§à“‰øøÑ“μàÕÀπà«¬ ‡∑à“°—∫ 3

∫“∑) 22x7 = 154 ™—Ë«‚¡ßμàÕ‡¥◊Õπ

μ“√“ß∑’Ë 8 · ¥ß°“√‡ª√’¬∫‡∑’¬∫¿“√–§«“¡√âÕπ·≈–§à“∑’Ë≈¥≈ß„π‡§√◊ËÕßª√—∫Õ“°“» °àÕπ·≈–À≈—ßμ‘¥μ—ÈßÕÿª°√≥å

°—π·¥¥

°‘μμ‘°√√¡ª√–°“»
ß“π«‘®—¬‚§√ß°“√π’È ‡ªìπß“π«‘®—¬∑’Ë‡°‘¥®“°°“√

‡≈Áß‡ÀÁπ§«“¡ ”§—≠¢Õß°“√ª√–À¬—¥æ≈—ßß“π„πÕ“§“√

¢ÕßºŸâ∫√‘À“√√–¥—∫ Ÿß ∑—Èß ∂“∫—π¡–‡√Áß·Ààß™“μ‘ ·≈–

¡À“«‘∑¬“≈—¬‡°…¡∫—≥±‘μ „π°“√‡ªî¥‚Õ°“ 

„π°“√∑”ß“π ·≈–™à«¬®—¥À“ ‘ËßÕ”π«¬§«“¡ –¥«°

μ≈Õ¥√–¬–‡«≈“°“√ªØ‘∫—μ‘ß“π„Àâ·°à§≥–«‘®—¬

πÕ°®“°π’È ‚§√ß°“√«‘®—¬π’È¬—ß‰¥â√—∫§«“¡

√à«¡¡◊ÕÕ¬à“ß¥’®“°‡®â“Àπâ“∑’Ë¢Õß ∂“∫—π¡–‡√Áß·Ààß™“μ‘

∑—Èß„π à«π¢Õß‡®â“Àπâ“∑’ËÀâÕß ¡ÿ¥ ∑’Ë™à«¬„π°“√∫—π∑÷°

¢âÕ¡Ÿ≈Õÿ≥À¿Ÿ¡‘μ≈Õ¥√–¬–‡«≈“ °àÕπ·≈–À≈—ß°“√μ‘¥μ—Èß

Õÿª°√≥å°—π·¥¥ √«¡∑—Èß‡®â“Àπâ“∑’Ë„π°≈ÿà¡¿“√°‘®

Õ”π«¬°“√„π°“√™à«¬®—¥√Ÿª·∫∫‡Õ° “√ √«¡∑—Èß°“√

‡√’¬∫‡√’¬ß ·≈–®—¥æ‘¡æå√Ÿª‡≈à¡®π ”‡√Á®≈ÿ≈à«ßμ“¡

‡ªÑ“ª√– ß§å¢Õß‡π◊ÈÕÀ“ “√–¢Õßß“π«‘®—¬

ß“π«‘®—¬π’È®÷ßπ—∫‡ªìπß“π«‘®—¬·√°∑’Ë ‡°‘¥®“°

§«“¡√à«¡¡◊Õ®“°§≥–°√√¡°“√¿“§‡Õ°™π¢Õß

¡À“«‘∑¬“≈—¬‡°…¡∫—≥±‘μ°—∫ ∂“∫—π¡–‡√Áß·Ààß™“μ‘

‡æ◊ËÕ‡πâπ°“√¡’ à«π√à«¡¢Õß‡Õ°™π„π°“√ √â“ßπ‚¬∫“¬

¢Õß ∂“∫—πœ
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