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Abstract

This paper proposes mathematical models of evaporator and condenser used in a domestic air
conditioning system with wavy fin and the refrigerant R-134a is used as a working fluid. By using the
simulation method, the model for the evaporator with condensation of the water vapor on the outer
surface is divided into three parts: dry two-phase (DTP), wet two-phase (WTP) and superheated (SH).
The model for the condenser with dry surface is also divided into three parts: de-superheating (DSH),
condensing (COND) and sub-cooling (SC). Hence each section must be modeled separately and coded
into a computer visual basic program for evaluating the exit temperature of heat exchanges, heat  transfer
rate and parameters of prime importance to design heat exchanges for air conditioning system.
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·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å∑’Ë √â“ß¢÷Èπ∑—Èß§Õ¬≈å‡¬Áπ

·≈–§Õ¬≈å√âÕπ

    ¥—ßπ—Èπ°“√ √â“ß·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å

¢Õß§Õ¬≈å‡¬Áπ·≈–§Õ¬≈å√âÕπ ‡æ◊ËÕ„Àâ‰¥â ¿“«–°“√

ÕÕ°·∫∫∑’Ë‡À¡“– ¡ ‚¥¬„™â R-134a ‡ªìπ “√

∑”§«“¡‡¬Áπ·≈–∑àÕµ‘¥§√’∫·∫∫À¬—° ÷́Ëß®– àßº≈

∑”„Àâ°“√º≈‘µÕÿª°√≥å·≈°‡ª≈’Ë ¬π§«“¡√âÕπ

„π√–∫∫ª√—∫Õ“°“»¡’ª√– ‘∑∏‘¿“æ°“√∂à“¬‡∑

§«“¡√âÕπ¥’¬‘Ëß¢÷Èπ ´÷Ëß®–‡ªìπª√–‚¬™πå„π«ß°“√

Õÿµ “À°√√¡°“√º≈‘µ‡§√◊ËÕßª√—∫Õ“°“»

·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å¢Õß§Õ¬≈å‡¬Áπ

·≈–§Õ¬≈å√âÕπ

°“√«‘‡§√“–ÀåÕÿª°√≥å·≈°‡ª≈’Ë¬π§«“¡√âÕπ„™â«‘∏’

§«“¡ —¡æ—π∏å¢Õßª√– ‘∑∏‘º≈°—∫®”π«πÀπà«¬∂à“¬

‚Õπ (ε-Ntu) §à“ —¡ª√– ‘∑∏‘Ï°“√∂à“¬‡∑§«“¡√âÕπ

¢Õß “√∑”§«“¡‡¬Áπ°√≥’∑’ËÕ¬Ÿà„π ∂“π–‡¥’Ë¬«

(single-phase) À“‰¥â®“° ¡°“√¢Õß Dittus and

Boelter (1930)  à«π§à“ —¡ª√– ‘∑∏‘Ï°“√∂à“¬‡∑§«“¡

√âÕπ¢ÕßÕ“°“»·≈– “√∑”§«“¡‡¬Áπ∑’Ë¡’ ∂“π–‡ªìπ

¢Õßº ¡ À“‰¥â®“° ¡°“√§«“¡ —¡æ—π∏å¢Õß Webb

(1990) ·≈– Shah (1982) µ“¡≈”¥—∫  ª√– ‘∑∏‘¿“æ

¢Õß§√’∫ (η) ·∫∫§≈◊ËπÀ¬—°·≈–∑àÕ‡√’¬ß·∂«·∫∫

‡¬◊ÈÕßÀ“‰¥â®“° ¡°“√¢Õß McQuiston and Parker

(1977) ·≈–§à“ —¡ª√– ‘∑∏‘Ï°“√∂à“¬‡∑§«“¡√âÕπ

√«¡¢Õß§Õ¬≈å‡¬Áπ·≈–§Õ¬≈å√âÕπ À“‰¥â¥—ßπ’È

 —¡ª√– ‘∑∏‘Ï°“√∂à“¬‡∑§«“¡√âÕπ¢Õßº‘«·Àâß

(Uo) À“‰¥â®“° ¡°“√

Uo  =   (1)

 —¡ª√– ‘∑∏‘Ï°“√∂à“¬‡∑§«“¡√âÕπ¢Õßº‘«‡ªï¬°

(Uw) À“‰¥â®“° ¡°“√

Uw =   (2)

‡¡◊ËÕ A §◊Õ æ◊Èπ∑’Ë b §◊Õ §à“µ—«·ª√§«“¡≈“¥™—π
¢ÕßÕ“°“» ·≈– h §◊Õ §à“ —¡ª√– ‘∑∏‘Ï°“√∂à“¬‡∑
§«“¡√âÕπ  ”À√—∫µ—«ÀâÕ¬  f, i, o, m, r, t, w  §◊Õ
§√’∫ ¿“¬„π ¿“¬πÕ° §à“‡©≈’Ë¬  “√∑”§«“¡‡¬Áπ
∑àÕ ·≈– ‡ªï¬°  µ“¡≈”¥—∫

·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å¢Õß§Õ¬≈å‡¬Áπ

 ¿“«–∑“ß‡¢â“·≈–∑“ßÕÕ° à«πµà“ß Ê ¢ÕßÕ“°“»
·≈– “√∑”§«“¡‡¬Áπ· ¥ß¥—ß√Ÿª∑’Ë 1 ÷́ËßÕÿ≥À¿Ÿ¡‘
 “√∑”§«“¡‡¬ÁπÕ‘Ë¡µ—« (trs)  ¡¡µ‘„Àâ¡’§à“§ß∑’Ë
µ≈Õ¥™à«ß ¿“«–¢Õßº ¡ (TP)  à«πÕ—µ√“ à«π
§«“¡™◊Èπ¢ÕßÕ“°“» (Wa) ®–¡’§à“§ß∑’Ë„π à«π SH

°“√À“æ◊Èπ∑’Ë™à«ß∑’Ë “√∑”§«“¡‡¬Áπ‡ªìπ‰Õ√âÕπ

¬«¥¬‘Ëß (SH)

  

(3)

fsh   =   (4)

‡¡◊ËÕ§”π«≥À“ —¥ à«π¢Õßæ◊Èπ∑’Ë„π à«π∑’Ë
‡ªìπ‰Õ√âÕπ¬‘Ëß¬«¥ (fsh) °Á “¡“√∂À“ —¥ à«π¢Õß
æ◊Èπ∑’Ë¢Õß§Õ¬≈å‡¬Áπ„π à«π∑’Ë “√∑”§«“¡‡¬Áπ‡ªìπ
¢Õßº ¡ (ftp) ‰¥â¥—ßπ’È

ftp =   1 - fsh  (5)

Figure 1. Cut-away views of cooling coil
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„π°√≥’∑’Ëæ◊Èπ∑’Ëº‘«‡ªï¬°∫“ß à«π  —¥ à«π¢Õßæ◊Èπ∑’Ë

®–À“‰¥â®“° ¡°“√

ftp =   fdtp - fwtp  (6)

°“√À“æ◊Èπ∑’Ë™à«ß∑’Ë “√∑”§«“¡‡¬Áπ‡ªìπ¢Õßº ¡

·≈–‡ªìπº‘«·Àâß (DTP)

fdtp =   (7)

Õÿ≥À¿Ÿ¡‘Õ“°“» ≥ µ”·Àπàß∑’Ë‡°‘¥°“√§«∫·πàπ

¢Õß‰ÕπÈ”„πÕ“°“» (tad) À“‰¥â®“° ¡°“√

tad =   (8)

∂â“Õÿ≥À¿Ÿ¡‘°√–‡ª“–·Àâß¢ÕßÕ“°“»∑’Ë∑“ß‡¢â“ (tdb)

¡’§à“πâÕ¬°«à“À√◊Õ‡∑à“°—∫ tad (tdb  tad) · ¥ß«à“

æ◊Èπ∑’Ëº‘«™à«ß TP ‡ªìπ¢Õßº ¡®–‡ªìπº‘«‡ªï¬°∑—ÈßÀ¡¥

πÕ°π—Èπæ◊Èπ∑’Ëº‘«¢Õß§Õ¬≈å‡¬Áπ™à«ß TP ®–‡ªìπº‘«

‡ªï¬°∫“ß à«π  ”À√—∫§à“Õÿ≥À¿Ÿ¡‘ ≥ ®ÿ¥πÈ”§â“ß

¢ÕßÕ“°“» (tdew) ·≈–§«“¡¥—π‰ÕπÈ”∑’ËÕÿ≥À¿Ÿ¡‘

®ÿ¥πÈ”§â“ß (pw)  À“‰¥â®“° ¡°“√

pw =    (9)

tdew  = 6.54 + 14.526 ln(pw) + 0.7389

ln(pw
2) + 0.09486 ln(pw

3)

+ 0.4569(pw
0.1984) (10)

Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπ®“°Õ“°“»‰ª Ÿà “√

∑”§«“¡‡¬Áπ„π à«ππ’È§◊Õ

qdtp = m. a (hai - had) (11)

‚¥¬∑’Ë§à“‡Õπ∏“≈ªï¢ÕßÕ“°“»™◊Èπ∑’Ë∑“ß‡¢â“·≈–

∑“ßÕÕ° À“‰¥â®“°

hai = 1.006 tdb +  Wai

(2501 + 1.805 tdb) (12)

had = 1.006 tad +  Wai

(2501 + 1.805 tad) (13)

°“√À“æ◊Èπ∑’Ë “√∑”§«“¡‡¬Áπ∑’Ë‡ªìπ¢Õßº ¡·≈–

‡ªìπº‘«‡ªï¬° (WTP)

°“√À“æ◊Èπ∑’Ëº‘«‡ªï¬°¢Õß§Õ¬≈å‡¬Áπ “¡“√∂
À“®“° —¥ à«πæ◊Èπ∑’Ëº‘«‡ªï¬° (fwtp)  ®“° ¡°“√

fwtp = 1 - fsh - fdtp (14)

Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπæ◊Èπ∑’Ëº‘«‡ªï¬°∑’Ë¡’Õ“°“»
™◊Èπ‰À≈ºà“π  “¡“√∂‡¢’¬πÕ¬Ÿà„π√Ÿª¢Õß§«“¡µà“ß
»—°¬å‡™‘ß‡Õπ∏“≈ªï ¥—ß ¡°“√

dq = Uw(haw-hasr)dAw (15)

Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπ®“°Õ“°“»‰ª Ÿà “√
∑”§«“¡‡¬Áπ “¡“√∂‡¢’¬π‰¥â«à“

 dq = -m. a  dha (16)

‡ª√’¬∫‡∑’¬∫ ¡°“√ (15) ·≈– (16)  “¡“√∂‡¢’¬π
‰¥â«à“

(17)

‡π◊ËÕß®“°Õÿ≥À¿Ÿ¡‘¢Õß “√∑”§«“¡‡¬Áπ „π
™à«ß∑’Ë “√∑”§«“¡‡¬Áπ‡ªìπ¢Õßº ¡¡’§à“§ß∑’Ë ¥—ßπ—Èπ
§à“‡Õπ∏“≈ªï¢ÕßÕ“°“»„π ¿“«–Õ‘Ë¡µ—«∑’ËÕÿ≥À¿Ÿ¡‘
 “√∑”§«“¡‡¬Áπ (hasr) °Á®–§ß∑’Ë¥â«¬ ·≈–§à“
 —¡ª√– ‘∑∏‘Ï°“√∂à“¬‡∑§«“¡√âÕπ√«¡°Á “¡“√∂∂◊Õ
‡ªìπ§à“§ß∑’Ë‰¥â ”À√—∫ à«π∑’Ë§Õ¬≈å‰¡à¬“«‡°‘π‰ª

¥â«¬‡Àµÿπ’È “¡“√∂Õ‘π∑‘‡°√µ ¡°“√ (17) ®–‰¥â

(18)
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®“° ¡¥ÿ≈§«“¡√âÕπ‚¥¬§Ÿ≥ ¡°“√ (18) ∑—Èß Õß

¢â“ß¥â«¬ (had - hatpo)  ®–‰¥â

q  =  (19)

Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπ¢ÕßÕ“°“»„π™à«ßπ’È

Õ“®®–‡¢’¬πÕ¬Ÿà„π√Ÿª§à“‡©≈’Ë¬¢Õß‡Õπ∏“≈ªï

qwtp =   Uw Aw ∆ham (20)

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ ¡°“√ (18) ·≈– (19) ®–æ∫«à“

∆ham  =  (21)

®“° ¡°“√ (18)  “¡“√∂À“‡Õπ∏“≈ªï¢ÕßÕ“°“»∑’Ë

ÕÕ°®“°™à«ßæ◊Èπ∑’Ëº‘«‡ªï¬° (hatpo) ¥—ßπ’È

hatpo=  (22)

 ¡°“√ (22)  “¡“√∂∑”π“¬§à“‡Õπ∏“≈ªï

¢ÕßÕ“°“»∑’Ë∑“ßÕÕ°¢Õß§Õ¬≈å‡¬Áπ„π à«π∑’Ë‡ªìπ

º‘«‡ªï¬°‰¥âÀ“°∑√“∫§à“‡Õπ∏“≈ªï¢ÕßÕ“°“»

≥ ∑“ß‡¢â“ (had) ®“° ¡°“√ (13)

®“°°“√»÷°…“¢Õß Therlkeld (1970)

‡æ◊ËÕ∑”π“¬°“√‡ª≈’Ë¬π‡Õπ∏“≈ªï¢ÕßÕ“°“»°—∫°“√

‡ª≈’Ë¬π·ª≈ß¢ÕßÕ—µ√“ à«π§«“¡™◊ÈπÕ“°“»∑’Ë‰À≈

ºà“πæ◊Èπ∑’Ëº‘«‡ªï¬°§Õ¬≈å‡¬Áπ ´÷Ëß‡ªìπ°√–∫«π°“√

∑”§«“¡‡¬Áπ·≈–≈¥§«“¡™◊Èπ

(23)

‡¡◊ËÕ Le §◊ÕÕ—µ√“ à«π°“√·ºà§«“¡√âÕπµàÕ°“√·ºà¡«≈

(µ—«‡≈¢≈‘«Õ’  (Lewis number))  “¡“√∂°”Àπ¥

‡ªìπ§à“§ß∑’Ë‰¥â „π∑’Ëπ’È„™â§à“‡∑à“°—∫ 0.95   ¡°“√ (23)

 “¡“√∂ª√–¡“≥Õ—µ√“°“√‡ª≈’Ë¬π·ª≈ß‡Õπ∏“≈ªï

¢ÕßÕ“°“» (∆ha) °—∫°“√‡ª≈’Ë ¬π·ª≈ß¢Õß

Õ—µ√“ à«π§«“¡™◊Èπ (∆Wa)  ‰¥â¥—ß ¡°“√

(24)

Õ—µ√“ à«π§«“¡™◊Èπ¢ÕßÕ“°“»∑’Ë∑“ßÕÕ°¢Õß à«π

WTP  À“‰¥â®“° ¡°“√

(25)

Õ—µ√“ à«π§«“¡™◊Èπ¢ÕßÕ“°“»∑’Ë∑“ßÕÕ°¢Õß§Õ¬≈å

®–¡’§à“‡∑à“°—∫ Watpo ‡π◊ËÕß®“°‰¡à¡’°“√§«∫·πàπ

∫π∫√‘‡«≥§Õ¬≈å∑’Ë¡’ “√∑”§«“¡‡¬Áπ„π ¿“«–‡ªìπ

‰Õ√âÕπ¬‘Ëß°“√À“Õÿ≥À¿Ÿ¡‘¢ÕßÕ“°“»∑’Ë∑“ßÕÕ°™à«ß

WTP

tatpo = (26)

§à“ tatpo ∑’Ë§”π«≥‰¥â®“° ¡°“√ (26)

®–µâÕßπ”‰ª‡ª√’¬∫‡∑’¬∫°—∫§à“∑’Ë‰¥â ¡¡µ‘‰«â‡æ◊ËÕÀ“

§à“®”π«πÀπà«¬∂à“¬‚Õπ·≈– —¥ à«πæ◊Èπ∑’Ë„π™à«ß

‰Õ√âÕπ¬«¥¬‘Ëß ∂â“À“°‰¡à Õ¥§≈âÕß°—π¿“¬„π§à“

¢Õ∫‡¢µ∑’Ë°”Àπ¥°Á°”Àπ¥§à“ tatpo „À¡à·≈–π”‰ª

§”π«≥´È”®π°«à“®–‰¥â§à“∑’Ë∂Ÿ°µâÕß¿“¬„π¢Õ∫‡¢µ

∑’Ë°”Àπ¥

Õÿ≥À¿Ÿ¡‘¢ÕßÕ“°“»∑’ËÕÕ°®“°§Õ¬≈å‡¬Áπ  “¡“√∂

§”π«≥‰¥â®“°

tao = tatpo  -  (qsh / Ca) (27)
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Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπ™à«ß‰Õ√âÕπ¬«¥¬‘Ëß  “¡“√∂
§”π«≥‰¥â®“°

qsh = Cr (DSH) (28)

‡¡◊ËÕ§à“ DSH ‡ªìπÕß»“√âÕπ¬«¥¬‘Ëß (degree superheat)
∑’ËµâÕßªÑÕπ¢Õß·∫∫®”≈Õß

Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπ√«¡∑—ÈßÀ¡¥¢Õß§Õ¬≈å‡¬Áπ
Õ“®·∫àßÕÕ°‰¥â¥—ßπ’È

°√≥’∑’Ëæ◊Èπ∑’Ëº‘«™à«ß “√∑”§«“¡‡¬Áπ‡ªìπ¢Õß
º ¡‡ªìπº‘«·Àâß∑—ÈßÀ¡¥

qe = qtp + qsh (29)

°√≥’∑’Ëæ◊Èπ∑’Ëº‘«™à«ß “√∑”§«“¡‡¬Áπ‡ªìπ¢Õß
º ¡‡ªìπº‘«·Àâß∫“ß à«π
qe =  qdtp + qwtp + qsh (30)

À√◊Õ qe =  m. a (hai - hatpo) + qsh (31)

·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å¢Õß§Õ¬≈å√âÕπ

 ¿“«–∑“ß‡¢â“·≈–∑“ßÕÕ° à«πµà“ß Ê ¢ÕßÕ“°“»
·≈– “√∑”§«“¡‡¬Áπ· ¥ß¥—ß√Ÿª∑’Ë 2 ÷́ËßÕÿ≥À¿Ÿ¡‘
 “√∑”§«“¡‡¬ÁπÕ‘Ë¡µ—« (trs)  ¡¡µ‘„Àâ¡’§à“§ß∑’Ë
µ≈Õ¥™à«ß°“√§«∫·πàπ (COND)  à«πÕ—µ√“ à«π
§«“¡™◊Èπ¢ÕßÕ“°“»®–¡’§à“§ß∑’Ëµ≈Õ¥∑—Èß “¡ à«π

°“√À“æ◊Èπ∑’Ë°“√∂à“¬‡∑§«“¡√âÕπ™à«ß‰Õ√âÕπ¬«¥¬‘Ëß

(DSH)

À“®”π«πÀπà«¬∂à“¬‚Õπ™à«ß‰Õ√âÕπ¬«¥¬‘Ëß

(Ntudsh) ·≈–À“ —¥ à«π¢Õßæ◊Èπ∑’Ë¢Õß§Õ¬≈å√âÕπ

 à«π‡ªìπ‰Õ√âÕπ¬«¥¬‘Ëß (fdsh) ®“° ¡°“√

(32)

fdsh   =   (33)

‚¥¬∑’Ë

Cr,dsh §◊Õ Õ—µ√“§«“¡®ÿ§«“¡√âÕπ¢Õß “√∑”§«“¡

‡¬Áπ™à«ß DSH (Cr,dsh = m
. r cpv)

C* §◊Õ Õ—µ√“§«“¡®ÿ§«“¡√âÕπ (C* = Cmin/Cmax)

Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπ¢Õß “√∑”§«“¡‡¬Áπ Ÿà

Õ“°“»™à«ß‰Õ√âÕπ¬‘Ëß¬«¥

qdsh =  Cr,dsh (tri - trs) (34)

Õÿ≥À¿Ÿ¡‘Õ“°“»∑’ËÕÕ°®“°™à«ß‰Õ√âÕπ¬«¥¬‘Ëß

tado = (35)

°“√À“æ◊Èπ∑’Ë°“√∂à“¬‡∑§«“¡√âÕπ™à«ß§«∫·πàπ

(COND)

εcond =  (36)

 —¥ à«π¢Õßæ◊Èπ∑’Ë¢Õß§Õ¬≈å√âÕπ™à«ß§«∫·πàπ (ftp)

ftp =   (37)
Figure 2. Cut-away views of condenser coil
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Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπ¢Õß “√∑”§«“¡‡¬Áπ

 ŸàÕ“°“»™à«ß§«∫·πàπ À“‰¥â®“° ¡°“√

qtp = m. rhfg  =  m. r(hg - hf) (38)

‚¥¬∑’Ë

hf, hg §◊Õ §à“‡Õπ∏“≈ªï¢Õß “√∑”§«“¡‡¬Áπ„π

 ∂“π–Õ‘Ë¡µ—«‡ªìπ¢Õß‡À≈«·≈–‡ªìπ‰Õ

Õÿ≥À¿Ÿ¡‘Õ“°“»∑’ËÕÕ°®“°™à«ß§«∫·πàπ

tatpo = (39)

°“√À“æ◊Èπ∑’Ë°“√∂à“¬‡∑§«“¡√âÕπ™à«ß¢Õß‡À≈«‡¬Áπ

¬‘Ëß¬«¥ (SC)

À“ —¥ à«πæ◊Èπ∑’Ë„π à«π∑’Ë‡ªìπ¢Õß‡À≈«‡¬Áπ¬‘Ëß¬«¥

(fsc) ‰¥â®“° ¡°“√

fsc = 1 - (fdsh + ftp) (40)

„π°√≥’∑’Ë fdsh + ftp  1 · ¥ß«à“®–‰¡à¡’æ◊Èπ∑’Ë à«π SC

‡¡◊ËÕ∑√“∫§à“ Ntusc  “¡“√∂À“ª√– ‘∑∏‘º≈™à«ß

¢Õß‡À≈«‡¬Áπ¬‘Ëß¬«¥ ‰¥â®“° ¡°“√

εsc = (41)

Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπÀ“‰¥â®“° ¡°“√

qsc = Cr,sc (trs - trco) (42)

‚¥¬∑’Ë

Cr,sc §◊Õ Õ—µ√“§«“¡®ÿ§«“¡√âÕπ¢Õß “√∑”§«“¡

‡¬Áπ™à«ß SC (Cr,sc = m
.
 r cpl)

Õÿ≥À¿Ÿ¡‘Õ“°“»∑’ËÕÕ°®“°™à«ß¢Õß‡À≈«‡¬Áπ¬«¥¬‘Ëß

taco = tatpo + qsc/Ca (43)

Õÿ≥À¿Ÿ¡‘ “√∑”§«“¡‡¬Áπ∑’ËÕÕ°®“°™à«ß¢Õß‡À≈«

‡¬Áπ¬«¥¬‘Ëß

tro = (44)

Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õß§Õ¬≈å√âÕπ

 “¡“√∂À“‰¥â®“°

qc = qdsh + qtp + qsc (45)

º≈≈—æ∏å®“°·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å

¢Õß§Õ¬≈å‡¬Áπ·≈–§Õ¬≈å√âÕπ

º≈®“°·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å¢Õß§Õ¬≈å‡¬Áπ·≈–

§Õ¬≈å√âÕπ ∑’ËÕ—µ√“°“√‰À≈¢Õß “√∑”§«“¡‡¬Áπ Ÿß¢÷Èπ

æ∫«à“ Õ—µ√“°“√∂à“¬‡∑§«“¡√âÕπ√«¡¢Õß§Õ¬≈å
∑—Èß Õß Ÿß¢÷Èπ  ”À√—∫§Õ¬≈å‡¬Áπ∑’Ë§«“¡‡√Á«µË”¥â“π

Õ“°“» æ∫«à“Õÿ≥À¿Ÿ¡‘Õ“°“»∑’Ë∑“ßÕÕ°≈¥≈ß

 à«πª√– ‘∑∏‘º≈™à«ß “√∑”§«“¡‡¬ÁπÕ¬Ÿà„π ∂“π–
‡ªìπ¢Õßº ¡·≈–‡ªìπº‘«‡ªï¬° (εwtp)  Ÿß¢÷Èπ·≈–

≈¥≈ß‡¡◊ËÕ§«“¡‡√Á«Õ“°“» Ÿß¢÷Èπ ¥—ß· ¥ß„π√Ÿª∑’Ë 3

º≈≈—æ∏å®“°·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å¢Õß§Õ¬≈å‡¬Áπ

º≈≈—æ∏å®“°·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å¢Õß

§Õ¬≈å‡¬Áπ ‡¡◊ËÕ°”Àπ¥§à“ ¿“«–∑“ß‡¢â“¢Õß§Õ¬≈å
‡¬Áπ·≈–Õ—µ√“°“√‰À≈¢Õß “√∑”§«“¡‡¬Áπ ·≈–

‡ª≈’Ë¬π§«“¡‡√Á«Õ“°“»‡æ‘Ë¡¢÷Èπ§◊Õ®“° 1.2 ∂÷ß 2.0

‡¡µ√µàÕ«‘π“∑’ æ∫«à“§à“∑’Ë·ª√µ“¡°“√‡æ‘Ë¡§«“¡‡√Á«
Õ“°“»ª√–°Õ∫¥â«¬ fwtp, Ta,out, qe ·≈– εwtp

 à«π§à“ ∑’Ë·ª√º°º—π°—∫§«“¡‡√Á«Õ“°“»ª√–°Õ∫¥â«¬

fdtp, fsh, εdtp, εsh, η, ηw ·≈– Wout  ”À√—∫
§«“¡‡√Á«Õ“°“»‡¥’¬«°—π ‡¡◊ËÕ‡æ‘Ë¡Õ—µ√“°“√‰À≈¢Õß

 “√∑”§«“¡‡¬Áπ (m. r) §◊Õ®“° 0.015 ∂÷ß 0.030

°‘‚≈°√—¡µàÕ«‘π“∑’ æ∫«à“§à“∑’Ë≈¥≈ß§◊Õ fdtp
·≈– fwtp  à«π§à“Õ◊Ëπ Ê ®–‡æ‘Ë¡¢÷Èπ ·≈–‡ªìπ∑’Ë

 —ß‡°µ‰¥â«à“ ∂â“ª√– ‘∑∏‘º≈™à«ß “√∑”§«“¡‡¬ÁπÕ¬Ÿà

„π ∂“π–‡ªìπ¢Õßº ¡·≈–‡ªìπº‘«‡ªï¬° (εwtp) ¡’
§à“¡“°¢÷Èπ‡∑à“„¥ °Á®–∑”„ÀâÕÿ≥À¿Ÿ¡‘¢ÕßÕ“°“»

∑’Ë∑“ßÕÕ°¢Õß§Õ¬≈å‡¬Áπ (Ta,out) ≈¥µË”≈ß‡∑à“π—Èπ

¥—ßπ—ÈπæÕ √ÿª‰¥â«à“ µ—«·ª√ ”§—≠∑’Ë “¡“√∂∫àß
∫Õ°§«“¡ “¡“√∂¢Õß§Õ¬≈å‡¬Áπ‰¥â‡ªìπÕ¬à“ß¥’§◊Õ

ª√– ‘∑∏‘º≈™à«ß “√∑”§«“¡‡¬ÁπÕ¬Ÿà„π ∂“π–‡ªìπ

¢Õßº ¡·≈–‡ªìπº‘«‡ªï¬° (εwtp)   ”À√—∫§Õ¬≈å√âÕπ
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∑’Ë§«“¡‡√Á«µË”¥â“πÕ“°“» æ∫«à“Õÿ≥À¿Ÿ¡‘Õ“°“»

∑’Ë∑“ßÕÕ° Ÿß¢÷Èπ ·≈–ª√– ‘∑∏‘º≈™à«ß “√∑”§«“¡

‡¬ÁπÕ¬Ÿà„π ∂“π–‡ªìπ¢Õßº ¡ (εcond)  Ÿß¢÷Èπ·≈–

≈¥≈ß‡¡◊ËÕ§«“¡‡√Á«Õ“°“» Ÿß¢÷Èπ ¥—ß· ¥ß„π√Ÿª∑’Ë 4

º≈≈—æ∏å®“°·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å¢Õß§Õ¬≈å√âÕπ

º≈≈—æ∏å®“°·∫∫®”≈Õß∑“ß§≥‘µ»“ µ√å¢Õß
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Figure 3. Relation between mass flow rate
of efrigerant with air velocity for
cooling coil

Figure 4. Relation between mass flow rate
of efrigerant with air velocity for
condenser
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