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This research presents the TIS 899-2532 test of thermal efficiency of solar collector in solar

simulator installed at King Mongkutûs University of Technology Thonburi. Solar collector with different

types of insulator was tested and set the condition as outdoor test. The results showed that heat lost

of foam fiberglass, sawdust and husk were 9.28, 11.99, 9.77 and 6.91W/m2K, respectively. It can be

concluded that the thermal efficiency test according to TIS 899-2532 of solar collector help shorten

the testing time. Since the tests were done under the same light condition and environment, the

comparative results are 90%.
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1. ∫∑π”

ª√–‡∑»‰∑¬‰¥â√—∫æ≈—ßß“π· ßÕ“∑‘µ¬åµ≈Õ¥∑—Èßªï ‡π◊ËÕß®“°Õ¬Ÿà„°≈â‡ âπ»Ÿπ¬å Ÿµ√ ´÷Ëß‡À¡“– ¡∑’Ë®–π”¡“„™â

ª√–‚¬™πå  ÷́Ëß°“√„™âª√–‚¬™πå®“°æ≈—ßß“π· ßÕ“∑‘µ¬å∑’Ëπ‘¬¡„™â°—πÕ¬à“ß°«â“ß¢«“ß¿“¬„πª√–‡∑»¢≥–π’È §◊Õ °“√

∑”πÈ”√âÕπ‡æ◊ËÕ„™â„π‚√ßß“π ‚√ßæ¬“∫“≈ ∑’ËÕ¬ŸàÕ“»—¬ ·≈–Õ◊ËπÊ ‡ªìπµâπ ®÷ß‰¥â¡’°“√º≈‘µµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å·∫∫·ºàπ

√“∫ÕÕ°®”Àπà“¬„π∑âÕßµ≈“¥®”π«π¡“° ‚¥¬„π·µà≈–ªï®–¡’°“√º≈‘µµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å·∫∫·ºàπ√“∫ªï≈– 5,000 µ√.¡.

·≈–¡’·π«‚πâ¡ Ÿß¢÷Èπ∑ÿ°ªï ¥—ßπ—Èπ‡æ◊ËÕ‡ªìπ°“√√—°…“º≈ª√–‚¬™πå¢ÕßºŸâ„™âµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å·∫∫·ºàπ√“∫

°√–∑√«ßÕÿµ “À°√√¡®÷ß‰¥â°”Àπ¥¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å·∫∫·ºàπ√“∫‡¡◊ËÕªï æ.». 2532

[1] ‡æ◊ËÕ„™â§«∫§ÿ¡§ÿ≥¿“æ ÷́Ëß®–∑”„Àâª√–™“™π∑’Ë„™âµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å‰¡à∂Ÿ°‡Õ“‡ª√’¬∫ ´÷Ëß¢≥–π’È¬—ß‰¡à¡’Àπà«¬ß“π

„¥∑”°“√∑¥ Õ∫·≈–√—∫√Õßµ“¡¡“µ√∞“ππ’È

ß“π«‘®—¬π’È ®÷ß¡’®ÿ¥¡ÿàßÀ¡“¬»÷°…“«‘∏’°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ¢Õßµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å ‡æ◊ËÕ‡ªìπ°“√

»÷°…“‡∑§π‘§„π°“√∑¥ Õ∫ ·≈–§«“¡‡À¡“– ¡¢Õß¿“«–∑¥ Õ∫ µ“¡¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡µ—«‡°Á∫√—ß ’

Õ“∑‘µ¬å·∫∫·ºàπ√“∫ (¡Õ°. 899-2532 UDC 629.7.064) ¢Õß°√–∑√«ßÕÿµ “À°√√¡¡“ª√–¬ÿ°µå‚¥¬°“√∑¥ Õ∫

¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ ≥ ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’

2. ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß

¡À“«‘∑¬“≈—¬ Stuttgart ª√–‡∑»‡¬Õ√¡π’ [2] ‰¥â∑”°“√∑¥ Õ∫µ—«‡°Á∫√—ß ’·∫∫·ºàπ√“∫™π‘¥°√–®°™—Èπ

‡¥’¬«¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ ´÷ËßÀ≈Õ¥°”‡π‘¥· ß‡ªìπ·∫∫ OSRAM - Siocatherm - Infrared ¢π“¥ 250

«—µµå ®”π«π 44 À≈Õ¥ Õ¬ŸàÀà“ß®“°√–π“∫∑¥ Õ∫ 1.5 ¡. „π°“√∑¥ Õ∫‰¥âÀ“§«“¡ —¡æ—π∏å√–À«à“ßª√– ‘∑∏‘¿“æ

Õÿ≥À¿“æ°—∫§à“§«“¡·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë‰À≈‡¢â“ Ÿàµ—«‡°Á∫√—ß ’°—∫Õÿ≥À¿Ÿ¡‘¢ÕßÕ“°“»·«¥≈âÕ¡µàÕ§à“√—ß ’∑’Ë

µ°°√–∑∫ æ∫«à“ ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ≈¥≈ß ‡¡◊ËÕ§«“¡‡√Á«≈¡‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°°“√ Ÿ≠‡ ’¬§«“¡√âÕπ‡æ‘Ë¡¢÷Èπ ·≈–

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√∑¥ Õ∫°≈“ß·®âßº≈∑’Ë‰¥â¡’§«“¡·µ°µà“ß°—π‡≈Á°πâÕ¬ ·≈–‡π◊ËÕß®“°·À≈àß°”‡π‘¥· ß

ª√–°Õ∫¥â«¬À≈Õ¥‡≈Á°Ê ®”π«π¡“° „π°“√∑¥ Õ∫æ∫«à“√—ß ’ à«π„À≠à∑’Ëµ°°√–∑∫‡ªìπ√—ß ’°√–®“¬

∑πß‡°’¬√µ‘ ‡°’¬√µ‘»‘√‘‚√®πå ·≈–§≥– [3] ‰¥â∑¥ Õ∫µ—«√—∫√—ß ’·∫∫·ºàπ√“∫ ´÷Ëß¡’πÈ”‡ªìπ¢Õß‰À≈∑”ß“π

¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ ´÷Ëßª√–°Õ∫¥â«¬À≈Õ¥ OSRAM Power Star ®”π«π 106 À≈Õ¥ „Àâø≈—°´å‡©≈’Ë¬

ª√–¡“≥ 630 «—µµå/µ√.¡. ·≈–‡ª√’¬∫‡∑’¬∫º≈∑’Ë‰¥â®“°°“√∑¥ Õ∫°≈“ß·®âß ‚¥¬À“§«“¡ —¡æ—π∏å√–À«à“ß

ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ °—∫§à“§«“¡·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë‰À≈‡¢â“ Ÿàµ—«‡°Á∫√—ß ’°—∫Õÿ≥À¿Ÿ¡‘¢ÕßÕ“°“»

·«¥≈âÕ¡µàÕ§à“√—ß ’∑’Ëµ°°√–∑∫
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3. °“√∑¥ Õ∫ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ

3.1 °“√∑¥ Õ∫°≈“ß·®âß (Outdoor Test)
∑’Ë ¿“«–§ß∑’Ë  ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ¢Õßµ—«‡°Á∫√—ß ’·∫∫·ºàπ√“∫°≈“ß·®âß “¡“√∂‡¢’¬π‰¥â¥—ß ¡°“√∑’Ë

(1) [4]

(1)

‡¡◊ËÕ FR = §◊ÕÕ—µ√“ à«π¢Õßæ≈—ßß“π∑’Ë‰¥â®√‘ß®“°µ—«‡°Á∫√—ß ’µàÕæ≈—ßß“π∑’Ë‰¥â‡¡◊ËÕ

Õÿ≥À¿Ÿ¡‘º‘«¥Ÿ¥√—ß ’‡∑à“°—∫Õÿ≥À¿Ÿ¡‘¢Õß‰À≈∑’Ë‡¢â“µ—«‡°Á∫√—ß ’

(τα)n = º≈§Ÿ≥ª√– ‘∑∏‘º≈√–À«à“ß§à“ ¿“æ°“√ àßºà“π (transmittivity) ·≈–¥Ÿ¥

°≈◊π√—ß ’ (absorptivity) ¢Õßµ—«‡°Á∫√—ß ’

UL =  —¡ª√– ‘∑∏‘Ï°“√ Ÿ≠‡ ’¬§«“¡√âÕπ®“°µ—«‡°Á∫√—ß ’∑’Ë§‘¥®“° Ti - Ta

(«—µµå/µ√.¡./K)

Ti - Ta  = Õÿ≥À¿Ÿ¡‘·µ°µà“ß√–À«à“ß¢Õß‰À≈∑’Ë‡¢â“µ—«‡°Á∫√—ß ’ ·≈–Õÿ≥À¿Ÿ¡‘

∫√√¬“°“»√Õ∫Ê µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å (K)

IT = §«“¡‡¢â¡√—ß ’Õ“∑‘µ¬å√«¡∑’Ëµ°∫πµ—«‡°Á∫√—ß ’ («—µµå/µ√.¡./K)

·≈–‡¡◊ËÕ

(2)

‡¡◊ËÕ Qu = §«“¡√âÕπ∑’Ëπ”‰ª„™âª√–‚¬™πå («—µµå)

m = Õ—µ√“°“√‰À≈‡™‘ß¡«≈ (°°./«‘π“∑’)

CP = §«“¡®ÿ§«“¡√âÕπ®”‡æ“–¢Õß¢Õß‰À≈∑’Ë§«“¡¥—π§ß∑’Ë (®Ÿ≈/°°./K)

TO = Õÿ≥À¿Ÿ¡‘¢Õß¢Õß‰À≈∑’ËÕÕ°®“°µ—«‡°Á∫√—ß ’ (K)

Ti = Õÿ≥À¿Ÿ¡‘¢Õß¢Õß‰À≈∑’Ë‡¢â“µ—«‡°Á∫√—ß ’ (K)

AC = æ◊Èπ∑’Ëµ—«‡°Á∫√—ß ’ (µ√.¡.)

®“° ¡°“√∑’Ë (1) ®–‡ÀÁπ‰¥â«à“§«“¡ —¡æ—π∏å√–À«à“ß§à“ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ¢Õßµ—«‡°Á∫√—ß ’·≈–§à“§«“¡

·µ°µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë‰À≈‡¢â“ Ÿàµ—«√—∫√—ß ’°—∫Õÿ≥À¿Ÿ¡‘¢ÕßÕ“°“»·«¥≈âÕ¡µàÕ§à“√—ß ’∑’Ëµ°°√–∑∫ ¡’≈—°…≥–

‡ªìπ‡ âπµ√ß‚¥¬ª√– ‘∑∏‘¿“æ ηoutdoor ¡’§à“‡∑à“°—∫ FR(τα)n ‡¡◊ËÕ (Ti - Ta)/IT ¡’§à“‡ªìπ»Ÿπ¬å  ·≈–§«“¡™—π¢Õß‡ âπ

°√“ø·∑π§à“°“√ Ÿ≠‡ ’¬§«“¡√âÕπ ∂â“¡’§à“ Ÿß®–¡’°“√ Ÿ≠‡ ’¬§«“¡√âÕπ®“°µ—«‡°Á∫√—ß ’ Ÿßµ“¡‰ª¥â«¬

outdoor  =  η
Qu

AcIT

mCp(To-Ti)
AcIT

=

outdoor  =  FR(    )n -η τα
FRUL(Ti-Ta)

IT

.
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3.2 °“√∑¥ Õ∫¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ (Indoor Test)
§”π«≥ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ‰¥â®“° ¡°“√∑’Ë (3) [5]

 (3)

‡¡◊ËÕ (τα)e,sim = º≈§Ÿ≥ª√– ‘∑∏‘º≈¢Õß§à“ àßºà“π·≈–°“√¥Ÿ¥°≈◊π√—ß ’¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡

ULe =  —¡ª√– ‘∑∏‘Ï°“√ Ÿ≠‡ ’¬§«“¡√âÕπª√– ‘∑∏‘º≈§‘¥®“° (Tp�Te) («—µµå/µ√.¡./K)

FRULe
= FRULa + FRULF

Te = Õÿ≥À¿Ÿ¡‘ª√– ‘∑∏‘º≈¿“¬„πÀâÕß· ßÕ“∑‘µ¬å‡∑’¬¡ (K)

Te = (FRULa/FRULe)Ta + (FRULF/FRULe)Tfilt

ULa =  —¡ª√– ‘∑∏‘Ï°“√ Ÿ≠‡ ’¬§«“¡√âÕπª√– ‘∑∏‘º≈§‘¥®“° (Tp�Te) («—µµå/µ√.¡./K)

ULF =  —¡ª√– ‘∑∏‘Ï°“√ Ÿ≠‡ ’¬§«“¡√âÕπª√– ‘∑∏‘º≈§‘¥®“° (Tp�Tfilt) («—µµå/µ√.¡./K)

Tfilt = Õÿ≥À¿Ÿ¡‘º‘«¢Õßµ—«°√Õß√—ß ’Õ‘πø√“‡√¥ (K)

        TP = Õÿ≥À¿Ÿ¡‘º‘«µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å (K)

‡ âπ· ¥ßª√– ‘∑∏‘¿“æÕÿ≥À¿“æ¢Õßµ—«‡°Á∫√—ß ’¿“¬„µâ· ßÕ“∑‘µ¬å‡∑’¬¡   “¡“√∂À“‰¥â®“° ¡°“√∑’Ë (3) ‚¥¬

¡’§«“¡™—π¢Õß°√“ø‡ªìπ -FRULe ·≈–®ÿ¥µ—¥∫π·°πÕÿ≥À¿“æ§◊Õ§à“ FR(τα)e,sim  “¡“√∂ª√—∫„Àâ‡¢â“ Ÿà§à“∑’Ë∑¥ Õ∫

°≈“ß·®âß ‚¥¬°“√À“§à“ FR(τα)e,sim ∑’Ë‰¥â®“°°“√∑¥ Õ∫µ—«‡°Á∫√—ß ’¿“¬„µâ· ßÕ“∑‘µ¬å‡∑’¬¡ ·∑π§à“≈ß„π ¡°“√∑’Ë

(4) ‡æ◊ËÕ·°â§à“ Ÿà°“√∑¥ Õ∫°≈“ß·®âß§◊Õ FR(τα)n  à«π§à“§«“¡™—π„π°√≥’∑¥ Õ∫¿“¬„µâ· ßÕ“∑‘µ¬å‡∑’¬¡ “¡“√∂

ª√—∫ Ÿà§à“‡∑’¬∫‡∑à“°“√∑¥ Õ∫°≈“ß·®âß “¡“√∂∑”‰¥â‚¥¬°“√ª√—∫§à“§«“¡™—π„Àâ‡À¡◊Õπ°—∫§à“§«“¡™—π‡¡◊ËÕ Tfilt = Ta

„π°“√∑¥ Õ∫°≈“ß·®âß‚¥¬

(FRULe)Ta/(FRULe)Te  =  UL1/UL2

‡¡◊ËÕ UL1 ·≈– UL2 ‡ªìπ§à“ —¡ª√– ‘∑∏‘Ï°“√∂à“¬‡∑§«“¡√âÕπ ‡¡◊ËÕ ‘Ëß·«¥≈âÕ¡¡’Õÿ≥À¿Ÿ¡‘ Ta ·≈– Te

                                             (4)

‡¡◊ËÕ (τα)n = º≈§Ÿ≥ª√– ‘∑∏‘º≈√–À«à“ß§à“ ¿“æ°“√ àßºà“π ·≈–¥Ÿ¥°≈◊π√—ß ’¢Õßµ—«‡°Á∫√—ß ’

τoutdoor =  ¿“æ°“√ àßºà“π√—ß ’¢Õß°√–®°‡¡◊ËÕ· ßÕ“∑‘µ¬å°≈“ß·®âß∑–≈ÿºà“π

τsim =  ¿“æ°“√ àßºà“π√—ß ’¢Õß°√–®°‡¡◊ËÕ· ßÕ“∑‘µ¬å‡∑’¬¡ àÕßºà“π

(τα)e,sim = º≈§Ÿ≥ª√– ‘∑∏‘º≈¢Õß§à“ àßºà“π·≈–°“√¥Ÿ¥°≈◊π√—ß ’¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡

indoor  =  FR(    )e,sim -η τα
FRULe(Ti - Te)

IT

FR(    )n  =τα   outdoorFR(   )e,simτ τα

τsim × 0.92
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§à“ ¿“æ àßºà“π√—ß ’ “¡“√∂«—¥‚¥¬µ√ß ‚¥¬„™â‰æ√“πÕ¡‘‡µÕ√å«—¥§à“√—ß ’√«¡∑’Ëµ°≈ß∫πΩ“ªî¥‚ª√àß· ß  ·≈–

∑’Ë∑–≈ÿΩ“ªî¥‚ª√àß· ß

©–π—Èπº≈∑’Ë‰¥â„πÀâÕßªØ‘∫—µ‘°“√ “¡“√∂ª√—∫‰ª Ÿà ¿“«–°“√∑¥ Õ∫°≈“ß·®âß ‰¥â‚¥¬°“√§Ÿ≥¥â«¬§à“·ø°‡µÕ√å

τoutdoor / (τsim x 0.92) [5]

4. «— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

„π°“√¥”‡π‘π°“√«‘®—¬‰¥â·∫àß‡ªìπ 2  à«π §◊Õ  à«π·√° ∑¥ Õ∫ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ°≈“ß·®âß ·≈–

¿“¬„πÀâÕß· ßÕ“∑‘µ¬å‡∑’¬¡¢Õß¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’ ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√∑¥ Õ∫°≈“ß

·®âß°—∫°“√∑¥ Õ∫¿“¬„µâ· ßÕ“∑‘µ¬å‡∑’¬¡ ‚¥¬„™âµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å∑’Ë©π«π∑”¥â«¬‚ø¡©’¥ ·≈– à«π∑’Ë Õß ∑¥ Õ∫

¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫ ¡√√∂π–¢Õßµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å∑’Ë„™â©π«π®“°«— ¥ÿ∑“ß°“√‡°…µ√ ‡™àπ

·°≈∫  ¢’È‡≈◊ËÕ¬ ́ ÷Ëß„π°“√∑¥ Õ∫®–¥”‡π‘π°“√µ“¡¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å·ºàπ√“∫ ¡Õ°.

899-2532

4.1 Õÿª°√≥å
4.1.1 µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å·∫∫·ºàπ√“∫

µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å∑’Ë„™â„π°“√∑¥ Õ∫¡’®”π«π‡æ’¬ß 1 ™ÿ¥ ·≈–‡ª≈’Ë¬π©π«π‡ªìπ‚ø¡©’¥ „¬·°â«

¢’È‡≈◊ËÕ¬ ·≈–·°≈∫ ¡’æ◊Èπ∑’Ëº‘«¥Ÿ¥°≈◊π¢π“¥ 0.7 µ√.¡. º‘«¥Ÿ¥°≈◊π∑”¥â«¬ —ß°– ’æàπ¥â«¬ ’¥”¥â“π „™â∑àÕ∑Õß·¥ß

¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 0.0125 ¡. ∑—ÈßÀ¡¥ 18 ∑àÕ«“ß¢π“π°—π·≈–„™âπÈ”‡ªìπ “√∑”ß“π ¡’°“√Àÿâ¡©π«π∑’Ë¥â“π

≈à“ß·≈–¥â“π¢â“ß¢Õßµ—«‡°Á∫√—ß ’ °√Õ∫∑”¥â«¬ —ß°– ’·ºàπ‡√’¬∫·≈–¥â“π∫πªî¥¥â«¬°√–®°Àπ“ 3 ¡¡.

µ“√“ß∑’Ë 1   ¡∫—µ‘¢Õß©π«π∑’Ë„™â„πµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å

‚ø¡©’¥ 0.0330 16.00
„¬·°â« 0.0450 16.02

¢’È‡≈◊ËÕ¬ 0.0335 400.00
·°≈∫ 0.0713 106.00

™π‘¥¢Õß©π«π
 ¿“æ°“√π”§«“¡√âÕπ¢Õß©π«π

(®“°°“√«—¥) («—µµå/¡./K)

§«“¡Àπ“·πàπ
(°°./≈∫.¡.)

4.1.2 √–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ ≥ ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’

√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡¢Õß¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’‰¥â∂Ÿ°æ—≤π“¡“‡æ◊ËÕ„™â»÷°…“

«‘®—¬·≈–æ—≤π“Õÿª°√≥å¥â“πæ≈—ßß“π· ßÕ“∑‘µ¬å √–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡· ¥ß‰«â¥—ß√Ÿª∑’Ë 1 √–∫∫¥—ß°≈à“«¡’·À≈àß

°”‡π‘¥· ß ´÷Ëßª√–°Õ∫¥â«¬À≈Õ¥‰ø¢π“¥ 250 «—µµå ®”π«π 106 À≈Õ¥ ´÷Ëß„Àâ§à“æ≈—ßß“π„°≈â‡§’¬ß°—∫√—ß ’· ß

Õ“∑‘µ¬å„π∏√√¡™“µ‘ ´÷Ëß‡ªìπ‰ªµ“¡¡“µ√∞“π¢Õß√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ [6 ]
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4.2 ‡§√◊ËÕß¡◊Õ«—¥
‡§√◊ËÕß¡◊Õ«—¥∑’Ë„™â„π°“√∑¥≈Õß‡æ◊ËÕÀ“§à“æ“√“¡‘‡µÕ√åµà“ßÊ ¡’¥—ßµ“√“ß∑’Ë 2

≈”¥—∫∑’Ë æ“√“¡‘‡µÕ√å ‡§√◊ËÕß¡◊Õ«—¥/µ—«√—∫√Ÿâ ≈—°…≥–®”‡æ“–/À¡“¬‡Àµÿ

1 √—ß ’· ßÕ“∑‘µ¬å ‰æ√“πÕ¡‘‡µÕ√å Kipp & Zonen
2 Õÿ≥À¿Ÿ¡‘ ‘Ëß·«¥≈âÕ¡ ‡∑Õ√å‚¡§—ª‡ªîô≈ Type - K
3 §«“¡‡√Á«≈¡ ·Õππ‘‚¡¡‘‡µÕ√å Cup - type
4 Õÿ≥À¿Ÿ¡‘¢Õß¢Õß‡À≈« ‡∑Õ√å‚¡§—ª‡ªîô≈ Type - K
5 Õ—µ√“°“√‰À≈¢Õß¡«≈ ‚√µ“¡‘‡µÕ√å SHO - Rate
6 ‡§√◊ËÕß∫—π∑÷°¢âÕ¡Ÿ≈ ‡§√◊ËÕß∫—π∑÷°¢âÕ¡Ÿ≈ Yokogawa

µ“√“ß∑’Ë 2  √“¬™◊ËÕ‡§√◊ËÕß¡◊Õ«—¥∑’Ë„™â„π°“√∑¥ Õ∫µ—«‡°Á∫√—ß ’· ßÕ“∑‘µ¬å·ºàπ√“∫

4.3 «‘∏’°“√∑¥ Õ∫
‰¥â∑”°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ¢Õßµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å°≈“ß·®âßµ“¡¡“µ√∞“πº≈‘µ¿—≥±å

Õÿµ “À°√√¡µ—«‡°Á∫√—ß ’· ßÕ“∑‘µ¬å·∫∫·ºàπ√“∫ ¡Õ°. 899 - 2532 °√–∑√«ßÕÿµ “À°√√¡¢Õßª√–‡∑»‰∑¬ ‚¥¬

µ‘¥µ—ÈßÕÿª°√≥åµ“¡√Ÿª∑’Ë 3 ´÷Ëß‰¥â¥”‡π‘π°“√¥—ßπ’È

√Ÿª∑’Ë 1  √–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡¢Õß¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’

1. ·À≈àß°”‡π‘¥· ß

2. Õÿª°√≥å°√Õß√—ß ’Õ‘πø√“‡√¥

3. µ—«‡°Á∫√—ß ’·∫∫·ºàπ√“∫
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√Ÿª∑’Ë 2  µ—«√—∫√—ß ’Õ“∑‘µ¬å·ºàπ√“∫

√Ÿª∑’Ë 3  Õÿª°√≥å∑¥ Õ∫·≈–™ÿ¥§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘
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4.3.1 ∑¥ Õ∫ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ°≈“ß·®âß

„π°“√∑¥ Õ∫°≈“ß·®âß®–µ‘¥µ—ÈßÕÿª°√≥å∑¥ Õ∫µ“¡√Ÿª∑’Ë 4 ‚¥¬„™âµ—«‡°Á∫√—ß ’·ºàπ√“∫∑’Ë¡’‚ø¡

©’¥‡ªìπ©π«π ·≈–∑¥ Õ∫µ“¡¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡ °“√«‘‡§√“–Àåª√– ‘∑∏‘¿“æÕÿ≥À¿“æ  ¢Õßµ—«‡°Á∫

√—ß ’Õ“∑‘µ¬å·∫∫·ºàπ√“∫  ÷́Ëß¡’ ¿“«–°“√∑¥ Õ∫¥—ßπ’È

1. §«“¡‡√Á«≈¡ 2 ± 0.5 ¡./«‘π“∑’

2. √—ß ’√«¡∫π√–π“∫¢Õßµ—«‡°Á∫√—ß ’«—¥‰¥â‰¡àπâÕ¬°«à“ 600 «—µµå/µ√.¡.

3. ¡ÿ¡µ°°√–∑∫‰¡à‡°‘π 30 Õß»“

4. Õÿ≥À¿Ÿ¡‘·«¥≈âÕ¡‰¡à‡°‘π 30 (°´)

„π∑“ßªØ‘∫—µ‘  ¿“«–¥—ß°≈à“«®–¡’„π™à«ß‡«≈“ 10.00 π. ∂÷ß 14.00 π. ·≈–µâÕß§ß∑’ËÕ¬à“ßπâÕ¬

¡“°°«à“§à“ Time constant ¢Õßµ—«‡°Á∫√—ß ’π—ÈπÊ ¥—ßπ—Èπ„π ¿“«–®√‘ß®÷ßµâÕß„™â‡«≈“„π°“√∑”°“√∑¥≈Õß‡ªìπ‡«≈“

À≈“¬«—π·≈–∫“ß§√—Èß‡ªìπ —ª¥“Àå·≈–‡≈◊Õ°¢âÕ¡Ÿ≈∑’Ë‡ªìπ‰ªµ“¡¡“µ√∞“ππ”¡“«‘‡§√“–ÀåÀ“§à“ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ

4.3.2 ∑¥ Õ∫ª√– ‘∑∏‘¿“æ¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡

„π°“√∑¥ Õ∫®–„™âµ—«‡°Á∫√—ß ’Õ“∑‘µ¬åµ—«‡¥‘¡ ·≈–¥”‡π‘π°“√∑¥ Õ∫µ“¡¡“µ√∞“πº≈‘µ¿—≥±å

Õÿµ “À°√√¡µ—«‡°Á∫√—ß ’·ºàπ√“∫ ·µà„™â·À≈àß°”‡π‘¥· ß®“°√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡·∑π· ß∏√√¡™“µ‘ µ‘¥µ—Èß

Õÿª°√≥å¥—ß√Ÿª∑’Ë 1 ·≈–ª√—∫§à“ª√– ‘∑∏‘¿“æ∑’Ë‰¥â Ÿà°“√∑¥ Õ∫°≈“ß·®âß ·≈â«‡ª√’¬∫‡∑’¬∫º≈°—∫°“√∑¥ Õ∫°≈“ß

·®âß°—∫º≈∑’Ë‰¥â®“°°“√∑¥ Õ∫¿“¬„µâ· ßÕ“∑‘µ¬å‡∑’¬¡ ∂â“º≈∑’Ë‰¥â„°≈â‡§’¬ß· ¥ß«à“°“√∑¥ Õ∫¿“¬„µâ· ßÕ“∑‘µ¬å

‡∑’¬¡ “¡“√∂„™â∑¥ Õ∫·∑π°“√∑¥ Õ∫°≈“ß°≈“ß·®âß  ́ ÷Ëß°“√∑¥ Õ∫¿“¬„µâ· ßÕ“∑‘µ¬å‡∑’¬¡„™â‡«≈“‡æ’¬ß 3 ™—Ë«‚¡ß

√Ÿª∑’Ë 4  ·∑àπ∑¥ Õ∫°≈“ß·®âß
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∑¥ Õ∫ª√– ‘∑∏‘¿“æ¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ ‚¥¬‡ª≈’Ë¬π©π«π‡ªìπ „¬·°â« ¢’È‡≈◊ËÕ¬ ·≈–·°≈∫

µ“¡≈”¥—∫ ·≈–ª√—∫§à“°“√∑¥ Õ∫∑’Ë‰¥â„ÀâÕ¬Ÿà‡ ¡◊Õπ°“√∑¥ Õ∫°≈“ß·®âß·≈–‡ª√’¬∫‡∑’¬∫º≈°“√∑¥ Õ∫

ª√– ‘∑∏‘¿“æ¢Õßµ—«‡°Á∫√—ß ’∑—Èß 4 ‚¥¬„π°“√∑¥ Õ∫®–§«∫§ÿ¡ ¿“«–¿“¬„πÀâÕß∑¥ Õ∫· ßÕ“∑‘µ¬å‡∑’¬¡ „Àâ¡’

Õÿ≥À¿Ÿ¡‘·«¥≈âÕ¡‡∑à“°—π§◊Õ 28.5 °´ ‚¥¬°“√√–∫“¬Õ“°“»‡æ◊ËÕ§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘„πÀâÕß„Àâ§ß∑’Ë ·≈–§«“¡‡√Á«≈¡∑’Ë

æ—¥ºà“π¥â“π∫π¢Õßµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å¡’§à“ 3.5 ¡./«‘π“∑’ Õ—µ√“°“√‰À≈¢ÕßπÈ” 0.02 °°./«‘π“∑’/µ√.¡. §«“¡‡¢â¡· ß‡©≈’Ë¬

600 «—µµå/µ√.¡.

5. º≈°“√∑¥ Õ∫·≈–«‘®“√≥åº≈

5.1 º≈°“√∑¥ Õ∫µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å·∫∫·ºàπ√“∫°≈“ß·®âß·≈–¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡
º≈∑¥ Õ∫°≈“ß·®âß∑’Ë¡’§«“¡‡√Á«≈¡‡©≈’Ë¬ 3 ¡./«‘π“∑’ ¡’ ¡°“√ ¡√√∂π–¥—ßπ’È

ηoutdoor  =  0.78 - 8.73(Ti - To)/IT (5)

®“°√Ÿª∑’Ë 5 æ∫«à“ FR(τα)n ¡’§à“¡“° · ¥ß«à“ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ Ÿß ÿ¥‡¡◊ËÕÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë‡¢â“

µ—«‡°Á∫√—ß ’¡’Õÿ≥À¿Ÿ¡‘‡∑à“°—∫ ‘Ëß·«¥≈âÕ¡  à«π FRUL ¡’§à“ Ÿß√Ÿª°√“ø®–¡’§«“¡™—π¡“° · ¥ß«à“µ—«‡°Á∫√—ß ’¡’°“√

 Ÿ≠‡ ’¬§«“¡√âÕπ Ÿß ¥—ßπ—Èπµ—«‡°Á∫√—ß ’π’È®÷ß‡À¡“–∑’Ë®–π”¡“„™â∑”πÈ”√âÕπ„π™à«ßÕÿ≥À¿Ÿ¡‘πÈ”‡¢â“µ—«‡°Á∫√—ß ’ Ÿß°«à“

Õÿ≥À¿Ÿ¡‘·«¥≈âÕ¡‰¡à Ÿß¡“°π—° (preheat) ‡æ√“–∂â“¬‘ËßÕÿ≥À¿Ÿ¡‘πÈ”‡¢â“µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å Ÿß¡“°¢÷Èπ®–∑”„Àâ

°“√ Ÿ≠‡ ’¬§«“¡√âÕπ Ÿß¢Õßµ—«‡°Á∫√—ß ’‡æ‘Ë¡¢÷Èπ

π”µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å™ÿ¥‡¥‘¡∑¥ Õ∫¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ ‚¥¬¡’ ¿“«–°“√∑¥ Õ∫ Õÿ≥À¿Ÿ¡‘

·«¥≈âÕ¡¿“¬„πÀâÕß 28.5 °´ Õÿ≥À¿Ÿ¡‘µ—«°√Õß√—ß ’Õ‘πø√“‡√¥ 39 °´ ·≈–Õÿ≥À¿Ÿ¡‘¢Õß°√–®°¢Õß√–∫∫· ßÕ“∑‘µ¬å

44.9 °´ º≈°“√∑¥ Õ∫∑’Ë§«“¡‡√Á«≈¡ 3 ¡./«‘π“∑’ · ¥ß‰¥â¥—ßπ’È

ηindoor  =  0.70 - 9.28(Ti - Te)/IT (6)

‡¡◊ËÕπ”º≈°“√∑¥ Õ∫°≈“ß·®âß‡∑’¬∫°—∫º≈°“√∑¥ Õ∫¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ æ∫«à“ §à“ FR(τα)

¢Õß°“√∑¥ Õ∫°≈“ß·®âß¡’§à“¡“°°«à“°“√∑¥ Õ∫¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ ‡π◊ËÕß®“°°“√∑¥ Õ∫°≈“ß·®âß¡’

 —¥ à«π√—ß ’µ√ß¡“°°«à“√—ß ’°√–®“¬ „π¢≥–∑’Ë√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡¡’√—ß ’°√–®“¬‡ªìπ à«π„À≠à ®÷ß¡’º≈„Àâ§à“

(τα)n ¢Õß√—ß ’µ√ß Ÿß°«à“ ¥—ßπ—Èπ®÷ßµâÕß¡’°“√·ª≈ßº≈°“√∑¥ Õ∫„πÀâÕßªØ‘∫—µ‘°“√· ßÕ“∑‘µ¬å‡∑’¬¡ „Àâ‡ªìπº≈°“√

∑¥ Õ∫°≈“ß·®âßµ“¡≈—°…≥–°“√„™âß“π®√‘ß

®“°°“√ª√—∫§à“°“√∑¥ Õ∫¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ª√—∫ Ÿà§à“°“√∑¥ Õ∫°≈“ß·®âß ‚¥¬„™â ¡°“√∑’Ë

(4) ·≈–‰¥â ¡°“√ ¡√√∂π–¥—ßπ’È
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ηoutdoor,corrected  =  0.76 - 8.34(Ti - Ta)/IT (7)

´÷Ëß§à“∑’Ë‰¥â ηoutdoor,corrected ¡’§à“‡¢â“„°≈â°“√∑¥ Õ∫°≈“ß·®âß  ·µ°µà“ß‰¡à‡°‘π√âÕ¬≈– 10

¥—ßπ—Èπ‡æ◊ËÕ§«“¡ –¥«°·≈–√«¥‡√Á« ®÷ß∑”°“√∑¥ Õ∫¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ ·≈â«®÷ßª√—∫º≈ Ÿà

 ¿“«–°≈“ß·®âß ·≈–º≈∑’Ë‰¥â„°≈â‡§’¬ß°—∫°“√∑¥ Õ∫°≈“ß·®âß·≈–¬Õ¡√—∫‰¥â

5.2 °“√‡ª√’¬∫‡∑’¬∫ ¡√√∂π–¢Õßµ—«√—∫√—ß ’¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡‡¡◊ËÕ„™â©π«π™π‘¥
µà“ßÊ ∑’Ë∑”®“°«— ¥ÿ∑“ß°“√‡°…µ√

√Ÿª∑’Ë 5 ‡ª√’¬∫‡∑’¬∫ ¡√√∂π–¢Õßµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å‡¡◊ËÕ∑¥ Õ∫°≈“ß·®âß°—∫
°“√∑¥ Õ∫¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ (‚¥¬„™â‚ø¡©’¥‡ªìπ©π«π)

µ“√“ß∑’Ë 2  ‡ª√’¬∫‡∑’¬∫ ¡√√∂π–¢Õßµ—«√—∫√—ß ’¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡‡¡◊ËÕ„™â©π«π™π‘¥µà“ßÊ

‚ø¡©’¥ ηindoor,coorected = 0.70-9.28(Ti-Ta)/IT 0.0330 16.00

„¬·°â« ηindoor,corrected = 0.68-11.99(Ti-Ta)/IT 0.0450 16.02

¢’È‡≈◊ËÕ¬ ηindoor,corrected = 0.65-9.77(Ti-Ta)/IT 0.0335 400.00

·°≈∫ ηindoor,corrected = 0.61-6.91(Ti-Ta)/IT 0.0713 106.00

™π‘¥¢Õß©π«π  ¡°“√ ¡√√∂π–
  ¿“æ°“√π”§«“¡√âÕπ
¢Õß©π«π(®“°°“√«—¥)
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®“°µ“√“ß∑’Ë 3 ®–‡ÀÁπ«à“‚ø¡©’¥ „¬·°â« ¢’È‡≈◊ËÕ¬ ·≈–·°≈∫ ¡’§à“ FRUL ‡∑à“°—∫ 9.28, 11.99, 9.77

·≈– 6.91 «—µµå/µ√.¡./K µ“¡≈”¥—∫  ”À√—∫§à“ FR(τα) ∂÷ß·¡â„™âµ—«‡°Á∫√—ß ’Õ“∑‘µ¬åµ—«‡¥‘¡·µà©π«π®–‡ª≈’Ë¬π‰ª∑”„Àâ

§à“ FR (§◊ÕÕ—µ√“ à«π¢Õßæ≈—ßß“π∑’Ëπ”‰ª„™âª√–‚¬™πå®√‘ßµàÕæ≈—ßß“π∑’Ëπ”‰ª„™âª√–‚¬™πå‡¡◊ËÕº‘«¥Ÿ¥√—ß ’¡’Õÿ≥À¿Ÿ¡‘

‡∑à“°—∫Õÿ≥À¿Ÿ¡‘¢Õß‰À≈∑’Ë‡¢â“µ—«√—∫√—ß ’À√◊Õæ≈—ßß“π∑’Ëµ—«√—∫√—ß ’‰¥â√—∫≈∫¥â«¬§«“¡√âÕπ∑’Ë Ÿ≠‡ ’¬µàÕæ≈—ßß“π∑’Ëπ”‰ª

„™âª√–‚¬™πå‡¡◊ËÕº‘«¥Ÿ¥√—ß ’¡’Õÿ≥À¿Ÿ¡‘‡∑à“°—∫Õÿ≥À¿Ÿ¡‘¢Õß‰À≈∑’Ë‡¢â“µ—«√—∫√—ß ’) ¡’§à“‡ª≈’Ë¬π·ª≈ß‰ªµ“¡§à“¢Õß©π«π

¥—ßπ—Èπ®÷ß∑”„Àâº≈§Ÿ≥ FR(τα) ¡’§à“‰¡à‡∑à“°—π„π·µà≈–°√≥’

®“°√Ÿª∑’Ë 6 ‡ªìπ°√“ø°“√∑¥ Õ∫µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ ·≈â«ª√—∫§à“ Ÿà°“√∑¥ Õ∫

°≈“ß·®âß ‚¥¬„Àâ·°πµ—Èß‡ªìπª√– ‘∑∏‘¿“æ·≈–·°ππÕπ‡ªìπ§à“º≈µà“ß¢ÕßÕÿ≥À¿Ÿ¡‘πÈ”‡¢â“µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å°—∫

Õÿ≥À¿Ÿ¡‘·«¥≈âÕ¡À“√¥â«¬√—ß ’∑’Ëµ°°√–∑∫µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å æ∫«à“ ©π«π∑’Ë∑”¥â«¬‚ø¡©’¥¡’°“√ Ÿ≠‡ ’¬§«“¡√âÕππâÕ¬

®÷ß∑”„Àâª√– ‘∑∏‘¿“æÕÿ≥À¿“æ¢Õßµ—«‡°Á∫√—ß ’∑’Ë¡’©π«π∑”¥â«¬‚ø¡©’¥§à“ Ÿß°«à“µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å∑’Ë©π«π‡ªìπ„¬·°â«

·°≈∫·≈–¢’È‡≈◊ËÕ¬ ·µà®“°º≈°“√∑¥≈Õßª√– ‘∑∏‘¿“æµà“ß°—π‰¡à¡“°π—° ¥—ßπ—Èπ „π°√≥’∑’ËµâÕß°“√°“√≈¥µâπ∑ÿπ„π

°“√∑”µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å  “¡“√∂π”©π«π∑’ËÀ“‰¥â®“°«— ¥ÿ‡À≈◊Õ„™â∑“ß°“√‡°…µ√¡“„™â·∑π ‡æ√“–√“§“∂Ÿ°À“‰¥âßà“¬

∂â“À“°¡’°“√æ—≤π“·≈–Õ—¥¢÷Èπ√Ÿª·∫∫æ“µ‘‡§‘≈∫Õ√å¥ °Á “¡“√∂„™âß“π‰¥â –¥«°¡“°¢÷Èπ

√Ÿª∑’Ë 6  °“√‡ª√’¬∫‡∑’¬∫ ¡√√∂π–¢Õßµ—«√—∫√—ß ’¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡∑’Ë¡’©π«π™π‘¥µà“ßÊ
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6.  √ÿªº≈°“√«‘®—¬

1. ß“π«‘®—¬π’È‰¥â‡ πÕ°“√∑¥ Õ∫µ—«‡°Á∫√—ß ’Õ“∑‘µ¬å¿“¬„µâ√–∫∫· ßÕ“∑‘µ¬å‡∑’¬¡ µ“¡¡“µ√∞“π

º≈‘µ¿—≥±å Õÿµ “À°√√¡ ´÷Ëß®–™à«¬·°âªí≠À“¥â“π ¿“«–·«¥≈âÕ¡∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ßµ≈Õ¥‡«≈“ ∑”„Àâ°“√∑¥ Õ∫

 ¡√√∂π– µ—«‡°Á∫√—ß ’· ßÕ“∑‘µ¬å –¥«°√«¥‡√Á«·≈–‡ª√’¬∫‡∑’¬∫º≈°“√∑¥ Õ∫„π ¿“«–‡¥’¬«°—π‰¥â

2. °“√∑¥ Õ∫¿“¬„πÀâÕßªØ‘∫—µ‘°“√· ßÕ“∑‘µ¬å‡∑’¬¡ ®–™à«¬æ—≤π“Õÿª°√≥å·≈–«— ¥ÿ‡∑§‚π‚≈¬’· ß

Õ“∑‘µ¬å‰¥â√«¥‡√Á«·≈–∑¥ Õ∫ª√– ‘∑∏‘¿“æÕÿ≥À¿“æ¢Õßµ—«‡°Á∫√—ß ’Õ“∑‘µ¬å·ºàπ√“∫µ“¡¡“µ√∞“π ¡Õ°.
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