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㑭. Ǿ ǧ Ȑ Ǻ

ᡡΌଣ᤹ǾȴɱɁǽᢼᥴᡡᣀමǷǦǵȑǲ

Ƿȑ⦔┶ǹəɱɩʀɇǽʶǳǶǑȚƹᡡΌଣ᤹

ǚȘȴɱɁǯǠǶǹǞ⃖ᗡɿ൚Ճɿഁكǽ

۬ɟɵɃɁǶǽ⾻ᡡΌଣᣞຎǷᚩಏոళȡ᮪Ț

ǢǷǛǶǜȚƹ⡨౫ǽȴɱɁǺ⬄ǨȚཪ⒈Ƕ

Ǿ⾻ǢțȘǽɟɵɃɁᣞຎǽ၂Ǻȗș⾻ӴΧ

ȡ⢡ǦǮȴɱɁǽݨ✤ǙȗȂᡡ᤹ȡሬ⣪Ǻ֝

൧ǨȚǢǷǛǶǜȚ1)ƹ

ǦǚǦⶲᚩǶǽᡡΌଣ᤹ᚬǽᄙᤙǾএǞǹ

Ǔ2),3)ƹી⭾ǽ⦖᧳᧸៵ԑȴɱɁᘓțǺǳ

ǓǵᡡΌଣ᤹ᄙᤙо3)ȡ᧸Ǔǵᄋо╹ᶟǦǮǷ

ǢȜ⾻ൡȘțǮᚩಏոళ╹ᶟệእǾીᚬоǷগ

ǜǹɂɴǛǑǲǮƹǬǽǮȐ⾻ᅠቊኑᯏጋ

Ή᰷ǶǾ 1000cC ǚȘ 1500cC ǽᶽࡕǶǽɅʀ

ɈɱȬɨȴɱɁǽᡡΌଣ᤹ȡᚬǦǮƹ

㑮. ી  ᅀ ᗕ

ᡡΌଣ᤹ᚬી៵ǽᄺⰢࡖȡࡖ 1 Ǻᰳ

Ǩƹ˛ঞǽᠱᧈǶ⢧ǲǮઃǺȴɱɁȡ⥎ΈǨ

Țƹˀ⤴ǚȘ⯍ᕧɚʀɇʀǶףᡡǦˁ⤴ǽᕮՃ

ȷʀɱʀǶՃڋǨȚǢǷǶ⾻ȴɱɁ˛Ǻˀ

ǚȘˁᅀ۹Ǻᡡ Q(z⾸ȡΌǗȚƹǢǽᆣ˛ൺ⟸

ǽᚩಏոళ T(z⾸ȡᡡ⯍ଓǶᚬǨȚƹͨˁǽ

Fournier ǽǚȘᡡΌଣ᤹ l ȡᕷȐȚǢǷǛ

ǺǹȚƹ

l⿌
Q(z)
dT(z)

dz

ǢǢǶǓǕᡡΌଣ᤹ l Ǿ⾻⠤ଙΌᡡǷΌଣ



12

㑯ࡖ ᡡΌଣ᤹ᚬ៵ǽᚩಏոళ╹ᶟệእ

㑰ࡖ ᡡΌଣ᤹ᚬ៵ǽᡡΌଣᣞຎ╹ᶟệእ
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Όᡡȡ܅ȐǮé╀ǚǠǽᡡΌଣ᤹êȡܬǨȚƹ

ȗșᓺǺᡡΌଣ᤹ȡᕷȐȚǮȐ⾻ͨˁǽȗǕ

ǹకছȡǦǮƹ

㎥ㆌ ી៵ǾॕǚȘǽ⠤ଙǽ഻ⱶȡ⭒ǞǮȐ

Ǻ١ոǹ⦖ȡ྾ǳȗǕǺ▚╹ƹ

㎥ㆍ ᕮ౪ᅀ۹ǽᡡΌଣȡ᚛ȘǨǮȐǺ‵ᡡᠱ

ᧈǙȗȂЄᚩᠱᧈǽቦ✤ǙȗȂڣȎȡ⣪չ

Ǻ⣹ཾƹ

㎥ㆎ ⅋ᠬଓᘓǽ഻ⱶȡᄋо╹ᶟǶ☈Ȉ⾻Ǭǽ

഻ⱶǾᠪ╋ǶǜȚǢǷȡ◜ǦǮƹ

㎥ ᚩಏس⥎ȡᚬǦǵǓȚХཀǽΌଣᡡ⦖

ȡᬼယᚬǨȚǽǾᢼᥴǺࡓ⮽ǹǮȐ⾻

ી៵ˁ⤴ǽᕮՃȷʀɱʀǽᡡ⦖ȡͦ᧸Ǩ

ȚǢǷǛএǓƹǦǚǦ⾻ᡡΌଣǾ 1 ᓎә

ǶǹǞ 3 ᓎәᥰ⛅ǽǮȐ⾻ીǽȎ

ǶȴɱɁǽᡡΌଣ᤹ȡᓺǺᕷȐȚǽ

Ǿ⮽ǦǓ⾷ࡖ 3, 4⾸ƹǢǽી៵ǺǳǓǵ

ȡᄋо╹ᶟǦ⾻ᚩಏس⥎ᚬХཀǽᬼࢦᅀ

۹ǽΌଣᡡ⦖ Q(z⾸ȡဝǨȚǢǷǶ⾻ȗ

șᓺǹᡡΌଣ᤹ȡᕷȐǮ⾷ࡖ 5, 6⾸ƹ

㑯. ệ እ

̘ᲷⲲǽɅʀɈɱȬɨȴɱɁ⾻⢖ᅽǹೈ᷂᧸

᳷ȴɱɁǺπ᧸ǤțȚǃFLǄ⾻ڽȂ↠ǽញǓ⅋

ؔ⟥᧸ɲȪȍǮǾɳʀɝȴɱɁǺ᧸ǓȘțȚ

ǃPGFLǄǽᚩಏոళᚬệእȡࡖ 7 ǺᰳǨƹ

FL ǾᡡȡΌǗȓǨǓǮȐᚩಏఞǛ͛ǜǺǞ

Ǔƹಃ⤴ǙȗȂˀ⤴ǶǾᚩಏոళǛ⠤ଙǽ഻ⱶ

ȡۅǠǵ⇙౩ S આȡဵǓǵǓȚƹʶᅀǽ

PGFL ǾᡡȡΌǗǺǞǓǮȐ⾻গǜǹᚩಏఞǛ

ǳǓǵǓȚƹ

Όଣᡡ⦖ǺᄋоȿɧɭɴʀȿɯɻǶⓝᓺǦǮ

оȡ᧸ǓǵൡȘțǮᡡΌଣ᤹ l ȡࡖ 8 ǺᰳǨƹ
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㑱ࡖ ȴɱɁ˛ൺǽᚩಏոళ╹ᶟệእ

㑲ࡖ ȴɱɁ˛ൺǽᡡΌଣᣞຎ╹ᶟệእ

㑳ࡖ ᡡΌଣ᤹ᚬ៵ԑǽȴɱɁᚩಏոళ⾷ી

ᚬо⾸

㑴ࡖ ᡡΌଣ᤹ǽᚩಏϞઇම
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FL ǾഁǓᚩಏϞઇමȡ྾ǰ⾻⠤ଙǽ഻ⱶȡগ

ǜǞۅǠǵǓȚǢǷȡᰳǦǵǓȚƹᄙᤙоǺᕉ

Ȉǵ⾻༕ƼǽᚬǦǮᡡΌଣ᤹Ǿ 2, 3 ׂগǜ

ǹоǶǑǲǮƹǢțǾ˩Ǻᬼࢦᅀ۹ǽΌଣᡡ⦖

ȡȗșᓺǺᕷȐǮǢǷǺȗȚƹʶᅀ PGFL

ǾᚩಏǺȘǩȊȋʶǶ⾻⠤ଙǶǹǞΌଣǺ

ȗȚእǛগǜǓǢǷǛոǚȚƹ

ൡȘțǮᡡΌଣ᤹ȡɝɵʀɐȴɱɁ᧸៵

ԑȴɱɁᘓțǽᄋо╹ᶟǺ᧸ǓǮƹᚩಏոళȡ

ࡖ 9 ǺᰳǨƹ╹ᶟཆᗕǾ High Speed GSMAC-

FEM ȡ᧸Ǔǵͨˁǽ࣠ቊᅀᲦȡ╫ǓǵǓ

Ț4),5)ƹ

divv⿌0

&v
&t
⾺(vɿ;)v⿌⾼gradP⾺

1
Re

Dv

&T
&t

⾺(vɿ;)T⿌
1

rCp
;(lgradT)
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㑵ࡖ ៵ᚩಏոళ╹ᶟệእ⾷1/2 Model⾸

㑭㑬ࡖ  Ǥᅀ۹ǽᚩಏոళ⾷╫ᑆ A⾸
㑭㑭ࡖ  Ǥᅀ۹ǽᚩಏոళ⾷ᚌᝮᑆ B⾸
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ǢǢǶ⾻vテᘓ⢦⾻tテᆣ⫻⾻Pテמࡿ⾻Reテ

Reynolds ᄋ⾻Tテᚩಏ⾻rテಏ⾻Cpテࡿᕉ

ᡡ⾻lテᡡΌଣ᤹ƹ

 Ǥᅀ۹ǽȴɱɁᚩಏոళ╹ᶟệእ(ࡖ

10, 11)Ǿ⾻ᡡΌଣ᤹Ǻᄙᤙоȡ᧸ǓǮệእǺ

ᕉȈ⾻ીᚬоǷ↝ǹʶ⅐ȡᰳǦǮƹ

㑰. ệ Ȃ

ᄋо╹ᶟǾ⡨౫ǽȻɻɜɭʀɇǽ⣕ǺΒ

Ǔ⾻ȗș⟘⡨ǹཆ⟽ǹȑǽȇǷংكǦǵǓȚƹ

ǦǚǦᄋо╹ᶟǺȗȚીɟɵɃɁǽ၂ǺǾ⾻

╹ᶟཆᗕɿ╹ᶟǺ᧸ǓȚəɱɩʀɇǽۄșཟǓ

Ǻ⥎ອǛർ┶ǶǑȚƹ͑ࡋǽᡡΌଣ᤹ᚬǺȗ

ș⾻࣠ቊǹᢼමǽᚬǽ⮽ǦǤɿগչǤǽʶ

ᴻȡԙ◜ǦǮƹቊअǛȴɱɁɟɵɃɁᥴ

╫ǽʶǺǹțǿ౯ǓǶǑȚƹ
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