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ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʝʨʩʠʝʡ13.0.0

FloEFD Standalone (ɓɆ ɔɗɓɔɈɋSW 2013)
ȴɕɋɖɆɜɎɔɓɓɡɋ ɗɎɗɘɋɒɡ:
Å Windows Vista Business, Enterprise, Ultimate (x64)
Å Windows 7 Professional, Enterprise, Ultimate (x64)

FloEFD for Creo
ȴɕɋɖɆɜɎɔɓɓɡɋ ɗɎɗɘɋɒɡ :
Å Windows XP Professional (x64)
Å Windows Vista Business, Enterprise, Ultimate (x64)
Å Windows 7 Professional, Enterprise, Ultimate (x64)

Creo Parametric, Creo Elements/Pro, Pro/ENGNEER: 
Å Wildfire 4 M220
Å Wildfire 5 M180
Å Creo Parametric 1.0 M050
Å Creo Parametric 2.0 M040

FloEFD for CATIA V5
ȴɕɋɖɆɜɎɔɓɓɡɋ ɗɎɗɘɋɒɡ :
Å Windows XP Professional (x64)
Å Windows Vista Ultimate, Business, Enterprise (x64)
Å Windows 7 Professional, Ultimate, Enterprise (x64)

CATIA V5: 
Å R18 SP8 
Å R19 SP9
Å R20 SP7
Å R21 SP5
Å R22 SP3 Hot fix 17

FloEFD for NX
ȴɕɋɖɆɜɎɔɓɓɡɋ ɗɎɗɘɋɒɡ :
Å Windows XP Professional (x64)
Å Windows Vista Business, Enterprise (x64)
Å Windows 7 Professional, Enterprise (x64)

Siemens NX: 
Å Siemens NX 8.0 (8.0.0.25), 8.0.1.5, 8.0.2.2, 8.0.3.4, 

8.5.1.3
Å Siemens NX 7.5.0.32 updates 7.5.1.5, 7.5.2.5, 7.5.3.3, 

7.5.4.4, 7.5.5.4

ȹɗɘɆɓɔɈɐɆ ɘɔɑɢɐɔ ɗɔɑɈɋɖɆ
Å Windows XP Professional (x64)
Å Windows Vista Business, Enterprise, Ultimate (x64)
Å Windows 7 Professional, Enterprise, Ultimate (x64)
Å Windows 2003 Server Standard (x64)
Å Windows 2008 Server Standard (x64)
Å Linux RHEL 5.5 (x64)

ȴɇɟɋɋ Ɋɑɥ Ɉɗɋɛ ɕɖɔɊəɐɘɔɈ
Å MS Office 2003 
Å MS Office 2007 
Å MS Office 2010

ȴɕɋɖɆɜɎɔɓɓɆɥ ɗɎɗɘɋɒɆ Windows 8ɕɔɐɆ ɔɚɎɜɎɆɑɢɓɔ ɓɋ 
ɕɔɊɊɋɖɌɎɈɆɋɘɗɥ, ɓɔ Ɉɗɋ ɕɖɔɊəɐɘɡ əɗɕɋɞɓɔ ɕɖɔɞɑɎ 
ɖɥɊ ɘɋɗɘɔɈ ɕɔ ɗɔɈɒɋɗɘɎɒɔɗɘɎ.
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Â ȲɔɊɋɑɢ ɎɍɑəɝɋɓɎɥ Ȳɔɓɘɋ-ȰɆɖɑɔ
ð ȳɔɈɆɥ ɒɔɊɋɑɢ ɎɍɑəɝɋɓɎɥ ɕɔɍɈɔɑɥɋɘ 
əɝɎɘɡɈɆɘɢ ɕɔɉɑɔɟɋɓɎɋ Ɉ ɘɈɋɖɊɡɛ ɘɋɑɆɛ, Ɇ 
ɘɆɐɌɋ ɣɚɚɋɐɘɡ ɉɋɔɒɋɘɖɎɝɋɗɐɔɏ ɔɕɘɎɐɎ

Â ȲɔɊɋɑɎɖɔɈɆɓɎɋ ɕɖɋɑɔɒɑɋɓɎɥ 
ɗɔɑɓɋɝɓɔɉɔ ɎɍɑəɝɋɓɎɥ
ð ȪɔɇɆɈɑɋɓɆ ɈɔɍɒɔɌɓɔɗɘɢ ɒɔɊɋɑɎɖɔɈɆɓɎɥ 
ɕɖɋɑɔɒɑɋɓɎɥ ɗɔɑɓɋɝɓɡɛ ɑəɝɋɏ

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠʟʣʫʯʝʥʠʷ

ȴɇɑɆɗɘɢ ɗ ɒɆɐɗɎɒɆɑɢɓɔɏ ɘɋɒɕɋɖɆɘəɖɔɏ 
ɓɆ ɕɔɈɋɖɛɓɔɗɘɎ ɕɑɆɗɘɎɐɆ

ȷɔɑɓɋɝɓɔɋ ɎɍɑəɝɋɓɎɋ

ȷɔɑɓɋɝɓɔɋ ɎɍɑəɝɋɓɎɋ, 
ɗɚɔɐəɗɎɖɔɈɆɓɓɔɋ ɑɎɓɍɔɏ

ȺɆɖɆ ɒɔɘɔɜɎɐɑɆ, ɖɆɗɝɋɘ ɐɔɘɔɖɔɏ ɇɡɑ Ɉɡɕɔɑɓɋɓ Ɉ FloEFDɗ 
ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɒɔɊɋɑɎ Ȳɔɓɘɋ-ȰɆɖɑɔ
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Â ȨɔɍɒɔɌɓɔɗɘɎ
˹͍ͦ͊Ύ ͔ͣͦ͒͡Έ ͙ͯ͘͡;͔͙ͤΎ ͍ͨͦͦ͘͡Ύ͔ͭ ͯ;͙ͭ·͍͊ͭΈ 
͎ͨͦͦ͡΅͔͙͔͍ͤ ͍͔ͭͪ͒·ͻ ͔ͭ͊͡ͻΣ ͊ ͔ͭ͊͗͟Ήͺͺ͔ͭ͟· 
͎͔͔͙ͦͣͭͪ;͔͚ͫͦ͟ ͙͙ͦͨͭ͟
ð ȲɔɊɋɑɎɖɔɈɆɓɎɋ ɎɗɕəɗɐɆɓɎɥ ɚɔɘɔɓɔɈ 
(ɕɔɗɖɋɊɗɘɈɔɒ ɘɖɆɗɗɎɖɔɈɐɎ ɑəɝɋɏ)

ð ȭɆɈɎɗɎɒɔɗɘɢ ɈɋɖɔɥɘɓɔɗɘɎ ɎɗɕəɗɐɆɓɎɥ 
ɚɔɘɔɓɔɈ ɔɘ ɎɓɘɋɓɗɎɈɓɔɗɘɎ ɎɍɑəɝɋɓɎɥ

ð ȴɘɖɆɌɋɓɎɋ Ɏ ɕɖɋɑɔɒɑɋɓɎɋ Ɉ ɗɔɔɘɈɋɘɗɘɈɎɎ ɗ 
ɍɆɐɔɓɆɒɎ Ⱥɖɋɓɋɑɥ Ɏ ȷɓɋɑɑɆ

ð ȹɝɋɘ ɍɋɖɐɆɑɢɓɔɗɘɎ ɕɔɈɋɖɛɓɔɗɘɋɏ
ð ȵɔɉɑɔɟɋɓɎɋ Ɉ ɕɔɑəɕɖɔɍɖɆɝɓɡɛ ɘɋɑɆɛ
ð ȷɕɋɐɘɖɆɑɢɓɡɋ ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ(ɍɆɈɎɗɎɒɔɗɘɢ 
ɔɘ ɊɑɎɓɡ Ɉɔɑɓɡ)

Â ȵɖɋɎɒəɟɋɗɘɈɆ
ð ȮɍɑəɝɋɓɎɋ ɒɔɊɋɑɎɖəɤɘɗɥ ɓɆɎɇɔɑɋɋ ɘɔɝɓɔ Ɉ 
ɗɑəɝɆɋ ɓɆɑɎɝɎɥ ɐɆɐ ɕɔɉɑɔɟɋɓɎɥ, ɘɆɐ Ɏ 
ɕɖɋɑɔɒɑɋɓɎɥ/ɔɘɖɆɌɋɓɎɥ

ʄʦʜʝʣʴ ʠʟʣʫʯʝʥʠʷ ʄʦʥʪʝ-ʂʘʨʣʦ

˻͍͔ͫͤͦͤͦ ͙͔͔͙͔ͨͪͣͤͤ: ˢ͍͙ͭͦͣͦ͋͡Έ͔ͤͦ ͍͔ͦͫ΅͔͙͔ͤ, ̅ ͦͭͦ/ˤ͙͔͒ͦ, ˻ ͍͔͙͔ͫͭͭ͡Έ͔ͤͦ 
͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ

ˤ͟͡Ό;͔͙͔ͤ:
˸͔ͦ͒͡Έ ͙ͯ͘͡;͔͙ͤΎ

˹͚͊ͫͭͪͦ͊͟ ͪ͊ͫ;͔ͭ͊:
˴͙ͦ͡;͔͍ͫͭͦ ͯ͡;͔͚
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v ïɕɔɊɊɋɖɌɎɈɆɋɘɗɥ
o ïɕɔɊɊɋɖɌɎɈɆɋɘɗɥ ɗ ɔɉɖɆɓɎɝɋɓɎɥɒɎ 
x ïɓɋ ɕɔɊɊɋɖɌɎɈɆɋɘɗɥ

ʉʨʘʚʥʝʥʠʝ ʤʦʜʝʣʝʡ ʠʟʣʫʯʝʥʠʷ

DT ïɇɆɍɔɈɆɥ ɈɋɖɗɎɥ (ɇɋɍ 
ɊɔɕɔɑɓɎɘɋɑɢɓɡɛ ɒɔɊəɑɋɏ)
DO ïHVAC, LED
MC ïLED

˨͙͔ͫͪͭͤ͟·͚͔͔ͨͪͤͦͫ(DT) ˨͙͔ͫͪͭͤ͟·͔ ͙ͦͪ͒ͤ͊ͭ· (DO) ˸͔ͦͤͭ-˴͊ͪͦ͡(MC)

˻͔͙͔ͭͪ͊͗ͤ o1 o2 v

˽͔͔͙͔ͪͦͣͤ͡͡ v o2 v

˿͔ͨͭͪ͊͟͡Έͤ·͔ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟

(͍͙͙͊ͫͣͦͫͭ͘Έ ͦͭ ͙͒ͤ͡·͍ͦͤ͡·)
Ҏ v v

˽͎ͦͦ͡΅͔͙͔ͤ ͍ ͨͦͯͨͪͦͪ͊͘͡;ͤ·ͻ ͔ͭ͊͡ͻҎ v v

̏ͺͺ͔ͭ͟· ͎͔͔͙ͦͣͭͪ;͔͚ͫͦ͟ ͙͙ͦͨͭ͟

(ͺ͙͍ͦͯͫͪͦ͊͟͟ ͙͙ͤ͊ͣ͘͡Σ ͔ͪͦͫͭ͘͟Έ ͔͔͚ͭͤ)
v3 o2 v

˥͔͊͒ͦ͟͡ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͙ͪ͊͒͊ͼ͙ͦͤͤ·ͻ 

͔͍ͭͨͦ͡·ͻ ͍ͨͦͭͦͦ͟
o4 v o4

˽͔͊ͪ͊ͣͭͪ·Σ ͦͭ ͦͭͦͪ͟·ͻ ͍͙͙͊ͫͭ͘ ͍͔ͪͣΎ 

ͪ͊ͫ;͔ͭ͊

ʂʚʘʜʨʘʪʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʋʨʦʚʥʷ

ʨʘʟʨʝʰʝʥʠʷ ʬʘʢʪʦʨʘ ʚʠʜʠʤʦʩʪʠ

ʂʚʘʜʨʘʪʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʋʨʦʚʥʷ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ;

ʃʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʂʦʣʠʯʝʩʪʚʘ

ʜʠʘʧʘʟʦʥʦʚ

ʃʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪʂʦʣʠʯʝʩʪʚʘ 

ʣʫʯʝʡ;

ʅʝ ʟʘʚʠʩʠʪ ʦʪ ʂʦʣʠʯʝʩʪʚʘ

ʜʠʘʧʘʟʦʥʦʚ

1 ςʕ  ͭͦͣ ͫͯ͡;͔͊Σ ͔͙ͫ͡ ͊͒͊ͤ͊͘ ˽͍͔ͦͪͻͤͦͫͭΈ ͙ͪ͊͒͊ͼ͙͎ͦͤͤͦͦ ͔͔ͭͨͦͦ͋ͣͤ͊͡ ͙ͭͨ͊ Symmetry ό˿͙͔͙ͣͣͭͪΎύΣ ͔ͣͦ͒͡Έ ˨͙͔ͫͪͭͤ͟·͚ ͔͔ͨͪͤͦͫ ͍ͨͦͦ͘͡Ύ͔ͭ 

͔͙͍ͣͦ͒ͪͦ͊ͭ͡Έ ͭͦ͡Έͦ͟ ͙͒ͺͺ͔ͯͤͦ͘ ͙͙͡ ͨͦͤͦͫͭ͡ΈΌ ͔ͪ͊͘͟͡Έ͔ͤͦ ͔͙͔ͦͭͪ͊͗ͤ. 

2 ς˾ ͙͔͙͔͊͋ͤ͘ ͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͤ͊ ͔͍ͣͤͦ͗ͫͭͦ ͙͔͒ͫͪͭͤ͟·ͻ ͍͔͙͚ͤ͊ͨͪ͊ͤ͡ ͔ͣͦ͗ͭ ͙͔ͨͪͣͤΎͭΈͫΎ ͒͡Ύ ͔ͪ΄͔͙ͤΎ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͊͒͊͘;Φ ˻͒ͤ͊ͦ͟ ͒͡Ύ ͔ͭͻ ͊͒͊͘;Σ ͍ 

ͦͭͦͪ͟·ͻ ͫͯ΅͔͍͔͔ͫͭͤͤͦ ͤ͊͘;͔͙͔ͤ ͙͔ͣΌͭ Ήͺͺ͔ͭ͟· ͎͔͔͙ͦͣͭͪ;͔͚ͫͦ͟ ͙͙ͦͨͭ͟Σ ͙͔ͤ͊ͨͪͣͪΣ ͺ͙͍ͦͯͫͪͦ͊͟͟ ͔ͫͦͤ͡;͎ͤͦͦ ͙ͯ͘͡;͔͙ͤΎ ͙͙ͤ͊ͣ͘͡Σ Ήͭͦͭ ͔ͣͭͦ͒ 

͍ͨͦͦ͘͡Ύ͔ͭ ͨͦͯ͡;͙ͭΈ ͍͔͍͙͔ͯ͒ͦͭͦͪͭ͡͡Έ͔ͤͦ ͔ͪ΄͔͙͔ͤΦ

3 ς́ ͦ;͔ͤͦ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡ Ήͺͺ͔͍ͭͦ͟ ͎͔͔͙ͦͣͭͪ;͔͚ͫͦ͟ ͙͙ͦͨͭ͟ όͺ͙͍ͦͯͫͪͦ͊͟͟ ͙͙ͤ͊ͣ͘͡Σ ͔ͪͦͫͭ͘͟Έ ͔͔͚ͭͤύ ͍ͦͣͦ͗ͤͦ͘ ͔͍ͨͦͫͪ͒ͫͭͦͣ ͙ͪ͊͒͊ͼ͙͎ͦͤͤͦͦ 

͙ͫͭͦ;͙ͤ͊͟ ό͍͟͡Ό;͊Ύ ͔ͫͦͤ͡;͔ͤͦ ͙ͯ͘͡;͔͙͔ͤύ ͍ ͭͦͣ ͫͯ͡;͔͊Σ ͔͙ͫ͡ ͙͔ͨͪͣͤΎ͔ͭͫΎ ˽ͪΎͣ͊Ύ ͙͍ͭͪ͊ͫͫͪͦ͊͟ ͯ͡;͔͚Φ˽ͦ ͯͣ ͦ͡;͙͊ͤΌ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ˻͋ͪ͊ͭͤ͊Ύ 

͙͍ͭͪ͊ͫͫͪͦ͊͟ ͯ͡;͔͚Φ 

4 ς̂ ͍͔͙͡;͔͙͔ͤ ͙ͦ͟͡;͔͍ͫͭ͊ ͯ͡;͔͚ ͍ͨͦͦ͘͡Ύ͔ͭ ͔ͫ͒͊ͭ͡Έ ͙͊ͪͭͤͯ͟ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͍ͨͦͭͦͦ͟ ͔͔͔ͣͤ ΄͚ͯͣͤͦΦ ˻͒ͤ͊ͦ͟ ͊͘;͊ͫͭͯΌ Ήͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ ͍͔͙ͯ͡;͔͙ͤ Ό 

͍͔͔͙ͪͣͤ ͪ͊ͫ;͔ͭ͊.
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ȲɔɊɋɑɢ DO (ȹɖɔɈɋɓɢ7, 2ɏɕɔɖɥɊɔɐ)
Å ȵɔɉɑɔɟɋɓɎɋ Ɉ ɑɎɓɍɋ
Å ȵɑɔɛɆɥ ɚɔɐəɗɎɖɔɈɐɆ

ȲɔɊɋɑɢ MC(106ɑəɝɋɏ)
Å ȵɔɉɑɔɟɋɓɎɋ Ɉ ɑɎɓɍɋ
Å ȻɔɖɔɞɆɥ ɚɔɐəɗɎɖɔɈɐɆ 
Å Ⱦəɒɓɔɗɘɢ

Example to Demonstrate the Differencesʇʨʠʤʝʨ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʤʦʜʝʣʷʤʠ ʠʟʣʫʯʝʥʠʷ

ȲɔɊɋɑɢ DT
Å ȵɔɉɑɔɟɋɓɎɋ Ɉ ɑɎɓɍɋ ɔɘɗəɘɗɘɈəɋɘ
Å ȻɔɖɔɞɆɥ ɚɔɐəɗɎɖɔɈɐɆ (v13)
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ʋʧʨʘʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦʤ ʣʫʯʝʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʰʫʤʘ

Monte Carlo, Rays = 106 Monte Carlo, Rays = 107
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ʋʧʨʘʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦʤ ʣʫʯʝʡ

Â ȴɇəɝɆɤɟɎɏ ɕɖɎɒɋɖ(150W Halogen Floodlight)

ȲɔɊɋɑɢ DO 

ȹɖɔɈɋɓɢ ɊɎɗɐɖɋɘɎɍɆɜɎɎ=3

Ȩɖɋɒɥ ɖɆɗɝɋɘɆ = 47 ɒɎɓəɘ

ȲɔɊɋɑɢ Ȳɔɓɘɋ-ȰɆɖɑɔ 

ȰɔɑɎɝɋɗɘɈɔ ɑəɝɋɏ ɖɆɈɓɔ 10 6

Ȩɖɋɒɥ ɖɆɗɝɋɘɆ = 37 ɒɎɓəɘ
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ɺʳʚʦʜʳ

Â ʄʦʜʝʣʴ ʄʦʥʪʝ-ʂʘʨʣʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʩʯʝʪʦʚ 

ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʠ ʬʦʢʫʩʠʨʦʚʢʠ ʣʠʥʟ. 

Â ʄʦʜʝʣʴ ʄʦʥʪʝ-ʂʘʨʣʦ ʠ DOʤʦʜʝʣʴ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʛʣʦʱʝʥʠʝ ʚ ʪʚʝʨʜʳʭ ʪʝʣʘʭ 

(ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʯʠʪʳʚʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʥʫʪʨʠ ʪʝʣ).

Â ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʟʘʪʨʘʪʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʠ ʄʦʥʪʝ-

ʂʘʨʣʦ ʜʣʷ ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʘ ʩʦʧʦʩʪʘʚʠʤʳ ʠ 

ʜʘʞʝ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ DOʤʦʜʝʣʠ 

(ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʜʣʷ DOʤʦʜʝʣʠ ʧʨʠʤʝʥʷʝʪʩʷ 2ʡ 

ʧʦʨʷʜʦʢ).

Â ɿʘʪʨʘʪʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʠ ʄʦʥʪʝ-ʂʘʨʣʦ ʣʠʥʝʡʥʦ 

ʟʘʚʠʩʷʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʣʫʯʝʡ. 

Â ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʫʯʝʡ ʚ ʥʘʩʪʨʦʡʢʘʭ 

ʤʦʜʝʣʠ ʄʦʥʪʝ-ʂʘʨʣʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ 

ʛʣʘʜʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ ʠʟʣʫʯʝʥʠʷ. 
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Â ʊʝʧʝʨʴ ʤʦʜʝʣʴ ɼʠʩʢʨʝʪʥʳʡ ʧʝʨʝʥʦʩ (ʙʘʟʦʚʘʷ 

ʤʦʜʝʣʴ) ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʝʣʦʤʣʝʥʠʝ ʠ 

ʦʪʨʘʞʝʥʠʝ ʥʘ ʛʨʘʥʠʮʘʭ ʪʚʝʨʜʳʭ ʪʝʣ

Â ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʦʡ ʚʝʨʩʠʠ

Â ʏʪʦʙʳ ʫʯʠʪʳʚʘʪʴ ʧʨʝʣʦʤʣʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʤʝʥʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʘʩʩʠʨʦʚʢʠ ʩʦʣʥʝʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʩ ñʆʙʨʘʪʥʦʡò, ʢʦʪʦʨʦʝ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ 

ʫʤʦʣʯʘʥʠʶ, ʥʘ ñʇʨʷʤʫʶò

ʅʦʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʣʦʤʣʝʥʠʷ ʜʣʷ DT ʤʦʜʝʣʠ

ˤ͟͡Ό;͔͙͔ͤ: 
˽ͪΎͣ͊Ύ ͙͍ͭͪ͊ͫͫͪͦ͊͟ ͯ͡;͔͚

˽ͪΎͣ͊Ύ ͙͍ͭͪ͊ͫͫͪͦ͊͟ ͯ͡;͔͚ :
-͔͔͙͔ͨͪͦͣͤ͡͡ ͔͙͔ͣͦ͒ͪͯͭͫ͡Ύ ͔ͦͪͪͭͤͦ͟͟

˻͋ͪ͊ͭͤ͊Ύ ͙͍ͭͪ͊ͫͫͪͦ͊͟ ͯ͡;͔͚:
-͊ͭͪ͊͘;͙͍͔͊ͭͫΎ ͔ͣͤΈ΄͔ ͍͔͔͙ͪͣͤ

ȴɇɑɆɗɘɢ ɗ ɒɆɐɗɎɒɆɑɢɓɔɏ ɘɋɒɕɋɖɆɘəɖɔɏ 
ɓɆ ɕɔɈɋɖɛɓɔɗɘɎ ɕɑɆɗɘɎɐɆ

ȷɔɑɓɋɝɓɔɋ ɎɍɑəɝɋɓɎɋ

ȷɔɑɓɋɝɓɔɋ ɎɍɑəɝɋɓɎɋ, 
ɗɚɔɐəɗɎɖɔɈɆɓɓɔɋ ɑɎɓɍɔɏ
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ȧɋɘɆ ɚəɓɐɜɎɔɓɆɑɢɓɔɗɘɢ ɔɍɓɆɝɆɋɘ: 
ð ȳɋ ɈɐɑɤɝɋɓɆ Ɉ ɔɚɎɜɎɆɑɢɓəɤ ɈɋɖɗɎɤ
ð ȦɐɘɎɈɎɖəɋɘɗɥ ɗ ɕɔɒɔɟɢɤ ɕɋɖɋɒɋɓɓɔɏ ɔɐɖəɌɋɓɎɥ
ð ȵɖɋɊɓɆɍɓɆɝɋɓɆ Ɋɑɥ ɘɋɗɘɎɖɔɈɆɓɎɥ ɚəɓɐɜɎɔɓɆɑɢɓɔɗɘɎ 
ɕɋɖɋɊ ɔɚɎɜɎɆɑɢɓɡɒ Ɉɡɕəɗɐɔɒ

ʄʦʜʝʣʴ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʚ 

ʚʦʜʷʥʳʭ ʧʣʝʥʢʘʭ

(ɹʝʪʘʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ)
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Â ȨɔɍɒɔɌɓɔɗɘɎ Ɏ ɕɖɎɓɥɘɡɋ ɊɔɕəɟɋɓɎɥ
ð ȰɔɓɊɋɓɗɆɜɎɥ Ɏ ɎɗɕɆɖɋɓɎɋ ɈɔɊɡ
ð ȴɇɖɆɍɔɈɆɓɎɋ Ɏ ɘɆɥɓɎɋ ɑɢɊɆ
ð ȵɋɖɋɓɔɗ ɘɋɕɑɆ ɈɊɔɑɢ ɕɑɋɓɐɎ
ð ȹɝɋɘ ɘɋɕɑɔɘɡ ɚɆɍɔɈɔɉɔ ɕɋɖɋɛɔɊɆ
ð ȪɔɗɘəɕɓɆ ɘɔɑɢɐɔ Ɉ ɓɋɗɘɆɜɎɔɓɆɖɓɡɛ ɖɆɗɝɋɘɆɛ

ð ȸɔɑɟɎɓɆ ɕɑɋɓɐɎ ɒɓɔɉɔ ɒɋɓɢɞɋ ɖɆɍɒɋɖɆ 
ɥɝɋɏɐɎ ɗɋɘɐɎ

ð ȵɑɋɓɐɆ ɕɖɔɍɖɆɝɓɆ Ɋɑɥ ɎɍɑəɝɋɓɎɥ 
(ɔɘɗəɘɗɘɈəɋɘ ɕɔɉɑɔɟɋɓɎɋ, ɖɆɗɗɋɎɈɆɓɎɋ Ɏ 
ɔɘɖɆɌɋɓɎɋ ɗɈɋɘɆ ɓɆ ɕɔɈɋɖɛɓɔɗɘɎ ɕɑɋɓɐɎ)

ð ȪɈɎɌɋɓɎɋ ɕɑɋɓɐɎ ɓɋ ɒɔɊɋɑɎɖəɋɘɗɥ

Â ȵɖɋɎɒəɟɋɗɘɈɆ
ð ȵɔɈɋɖɛɓɔɗɘɓɆɥ ɐɔɓɊɋɓɗɆɜɎɥ Ɏ ɎɗɕɆɖɋɓɎɋ 
ɈɔɊɡ ɒɔɊɋɑɎɖəɋɘɗɥ ɗ əɝɋɘɔɒ ɚɆɍɔɈɔɉɔ 
ɕɋɖɋɛɔɊɆ Ɏɍ ɕɆɖɆ Ɉ ɌɎɊɐɔɋ Ɏ ɘɈɋɖɊɔɋ 
ɗɔɗɘɔɥɓɎɋ Ɏ ɔɇɖɆɘɓɔ

ʇʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ ʚʦʜʷʥʦʡ ʧʣʝʥʢʠïɺʦʟʤʦʞʥʦʩʪʠ

˻͍͔ͫͤͦͤͦ ͙͔͔͙͔ͨͪͣͤͤ: ͍͙͊ͭͦͣͦ͋͡Έ͔ͤͦ ͍͔ͦͫ΅͔͙͔ͤ, ͅ ͦͭͦ/͍͙͔͒ͦ, ͦ ͍͔͙͔ͫͭͭ͡Έ͔ͤͦ 
͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ,Ή͔͙ͭͪͦͤ͊͟͟͡(Ήͺͺ͔ͭ͟· ͍͙͊͗ͤͦͫͭ͡), ͊ Ήͪͦͦͫͣͦͫ͟(͊Ή͙͙ͪͦ͒ͤ͊ͣ͊͟)

/yandsearch?source=psearch&img_url=http://mbworld.org/forums/attachments/c-class-w204/167526d1255176463-headlight-condensation-image0270.jpg&uinfo=sw-1823-sh-951-fw-0-fh-598-pd-1&text=condensation on headlight&noreask=1&pos=2&lr=213&rpt=simage
/yandsearch?source=psearch&img_url=http://mbworld.org/forums/attachments/c-class-w204/167526d1255176463-headlight-condensation-image0270.jpg&uinfo=sw-1823-sh-951-fw-0-fh-598-pd-1&text=condensation on headlight&noreask=1&pos=2&lr=213&rpt=simage
/url?sa=i&rct=j&q=moisture in electronics&source=images&cd=&cad=rja&docid=3jvlz24DWJcMYM&tbnid=mddp3y6G4TI-vM:&ved=0CAUQjRw&url=http://www.gizmowatch.com/water-resistant-coating-prevents-handset-dousing.html&ei=S_gEUsH_G4KctQbL2ICwDQ&bvm=bv.50500085,d.Yms&psig=AFQjCNGchdu-yXM7KJvgBFwZKehh_oGlrQ&ust=1376143763998967
/url?sa=i&rct=j&q=moisture in electronics&source=images&cd=&cad=rja&docid=3jvlz24DWJcMYM&tbnid=mddp3y6G4TI-vM:&ved=0CAUQjRw&url=http://www.gizmowatch.com/water-resistant-coating-prevents-handset-dousing.html&ei=S_gEUsH_G4KctQbL2ICwDQ&bvm=bv.50500085,d.Yms&psig=AFQjCNGchdu-yXM7KJvgBFwZKehh_oGlrQ&ust=1376143763998967
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ʇʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ ʚʦʜʷʥʦʡ ʧʣʝʥʢʠïʂʘʢ ʚʢʣʶʯʠʪʴ

Â Ƚɘɔ ɕɖɔɈɋɖɥɘɢ
ð Film thickness [ɒɐɒ] ( ȸɔɑɟɎɓɆ ɕɑɋɓɐɎ)
ð Condensed Film Phase ( ȺɆɍɔɈɔɋ ɗɔɗɘɔɥɓɎɋ ɕɑɋɓɐɎ) 

(0 ïɌɎɊɐɔɗɘɢ, 1 ïɘɈɋɖɊɔɋ ɘɋɑɔ)
ð Film Mass Flux( ȹɊɋɑɢɓɡɏ ɒɆɗɗɔɈɡɏ ɕɔɘɔɐ ɕɑɋɓɐɎ) [ɐɉ/ɗ/ɒ2]
ð Film Growth Rate( ȷɐɔɖɔɗɘɢ ɖɔɗɘɆ ɕɑɋɓɐɎ) [ɒɐɒ/ɗ]
ð Sensible Heat Flux ( ȵɔɘɔɐ ɥɈɓɔɉɔ ɘɋɕɑɆ )  [ɘɋɕɑɔɈɔɏ ɕɔɘɔɐ 
ɓɆ ɉɖɆɓɎɜɋ ɕɑɋɓɐɎ]

ð Film Temperature ( ȸɋɒɕɋɖɆɘəɖɆ ɕɑɋɓɐɎ)
ð Film Mass( ȲɆɗɗɆ ɕɑɋɓɐɎ)

Â ȰɆɐ ɈɐɑɤɝɎɘɢ ɒɔɊɋɑɢ
ð ȭɆɊɆɘɢ ɗɕɋɜɎɆɑɢɓəɤ ɕɋɖɋɒɋɓɓəɤ ɔɐɖəɌɋɓɎɥ 
ð ȸɎɕ ɍɆɊɆɝɎ: ȳɋɗɘɆɜɎɔɓɆɖɓɔɗɘɢɈɐɑɤɝɋɓɆ
ð ȸɋɐəɝɎɋ ɗɖɋɊɡ: ȨɑɆɌɓɔɗɘɢɈɐɑɤɝɋɓɆ
ð ȸɋɐəɝɎɋ ɗɖɋɊɡ: Fluid Film Evolution

(ȺɆɍɔɈɡɏ ɕɋɖɋɛɔɊ Ɉ ɕɑɋɓɐɋ)  Ɉɐɑɤɝɋɓ
ð ȹɗɑɔɈɎɥ ɓɆ ɗɘɋɓɐɆɛ ɕɔ əɒɔɑɝɆɓɎɤ:  ɈɐɑɤɝɎɘɢ

Wettability (ȷɒɆɝɎɈɆɋɒɔɗɘɢ) Ɏ ɍɆɊɆɘɢ Initial film 
thickness ( ȳɆɝɆɑɢɓɆɥ ɘɔɑɟɎɓɆ ɕɑɋɓɐɎ ). ȵɔ əɒɔɑɝɆɓɎɤ0 ɒɐɒ.

ð ȸɆɐɌɋ ɉɖɆɓɎɝɓɡɋ əɗɑɔɈɎɥ ɕɔ əɒɔɑɝɆɓɎɤ ɒɔɌɓɔ 
ɕɋɖɋɔɕɖɋɊɋɑɎɘɢ ɓɆ ɈɡɇɖɆɓɓɡɛ ɗɘɋɓɐɆɛ, ɍɆɊɆɈ əɗɑɔɈɎɋ
ȶɋɆɑɢɓɆɥ ɗɘɋɓɐɆ


