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091012KN 

 

           ✵Ẽ⢏Ꮚ࣮࣐ࣥࣁࡢ 

 

㸦ᐊෆഃ㸧 

                             

 㔪࣮࢝ࢵࢱ

           㐽㡢㐽㡢㐽㡢㐽㡢ࣝࢿࣃࣝࢿࣃࣝࢿࣃࣝࢿࣃ㒊ᮦ㒊ᮦ㒊ᮦ㒊ᮦ AAAA    

       㸦㒊ᮦෆ㒊࡛ከᑡῶ⾶㸧           㒊ᮦ A࡜㒊ᮦ Bࡣ᥋╔ 

 

           㐽㡢㐽㡢㐽㡢㐽㡢ࣝࢿࣃࣝࢿࣃࣝࢿࣃࣝࢿࣃ㒊ᮦ㒊ᮦ㒊ᮦ㒊ᮦ BBBB    

       㸦㒊ᮦෆ㒊࡛ከᑡῶ⾶㸧     ࣮࢝ࢵࢱ㔪 

                             㒊ᮦ B࡜㒊ᮦ Cࡣ᥋╔ 

 

        㐽㡢㐽㡢㐽㡢㐽㡢ࣝࢿࣃࣝࢿࣃࣝࢿࣃࣝࢿࣃ㒊ᮦ㒊ᮦ㒊ᮦ㒊ᮦ CCCC    

       㸦㒊ᮦෆ㒊࡛ከᑡῶ⾶㸧           

 

㒊ᮦ Cࡀ✵Ẽ⢏Ꮚࢆ᣺ືࡿࡏࡉ 

 

✵Ẽᒙ✵Ẽᒙ✵Ẽᒙ✵Ẽᒙ㸩㸩㸩㸩ࣥࣙࢩ࣮ࣞࣗࢩࣥ࢖ࣥࣙࢩ࣮ࣞࣗࢩࣥ࢖ࣥࣙࢩ࣮ࣞࣗࢩࣥ࢖ࣥࣙࢩ࣮ࣞࣗࢩࣥ࢖    

㸦ࡢࣥࣙࢩ࣮ࣞࣗࢩࣥ࢖✵㝽࡛✵Ẽ⢏Ꮚࡢ᣺ືࡀῶ⾶㸧 

 

✵Ẽ⢏Ꮚ࣮࣐ࣥࣁࡢ 

 

                             

 

        ᪤Ꮡ᪤Ꮡ᪤Ꮡ᪤Ꮡࡢࡢࡢࡢቨᮦቨᮦቨᮦቨᮦ    

       㸦㒊ᮦෆ㒊࡛ከᑡῶ⾶㸧           

 

㸦ᐊእഃ㸧 

             ᪤Ꮡࡢቨᮦࡀ✵Ẽ⢏Ꮚࢆ᣺ືࡿࡏࡉ 

Copyright(C) URAWA ACOUSTICS LABORATORY Corp. All Rights Reserved 

 

 

 



ゎㄝ 

 

㸯㸯㸯㸯    ࠕࠕࠕࠕ㝽㛫㝽㛫㝽㛫㝽㛫ࠖࠖࠖࠖࡢࡢࡢࡢၥ㢟ၥ㢟ၥ㢟ၥ㢟࡛ࡀࡍ࡛ࡀࡍ࡛ࡀࡍ࡛ࡀࡍ    

 

 ṧࡽ࡞㝽㛫࠸㛗࡚ࡃ⊂ࠊࡀࡍࡲࢀࢃゝ࡜ࠖࡋ࡭ࡍᐦ㛢ࡂሰࡣ㝽㛫ࠕ࡟ሙྜࡿࡍ㐽㡢ࠊࡃࡼ

 ࠋࡍࡲ࠼⪄࡜ࡔᏳ඲ࡣ࡟ࡵࡓࡢ᥮Ẽࠖࠕࢁࡋࡴࠊࡋ࠸࡞ࡽ࡞ࡣ࡟ၥ㢟ࡾࡲ࠶ࡶ࡚ࡋ

 

⟶㊰ࡢᦶ᧿ᦆኻỈ㢌ࡢィ⟬ᘧࠕ࡟ࡘ࡜ࡦࡢDarcy-Weisbachࡢᘧࠖࠋࡍࡲࡾ࠶ࡀ 

 ࠋࡍࡲࡾ࡞࡟⪄ཧࡶ࡚࠸ࡘ࡟ࢀὶࡢẼ✵ࠊ࡛ࡢ࡞ࡢࡶࡿࡍ㛵࡟ὶయࡣࢀࡇ

 

ᦶ᧿ᦆኻỈ㢌(mAq) h = λ࣭(L/d)࣭(v2/2g) 

  λ= ⟶㊰ᦶ᧿ಀᩘ( = 0.3164࣭Re㸫1/4) 

L = ⟶㊰ࡢ㛗ࡉ( m ) 

   d = ⟶ࡢෆᚄ( m ) 

  v = ὶయࡉ㏿ࡢ( m/sec ) 

  g = 㔜ຊຍ㏿ᗘ( m/sec2 ) 

  Re= ࣞࢬࣝࣀ࢖ಀᩘ( = v࣭d/ν) 

  ν= ὶయືࡢ⢓ᛶಀᩘ( ੍/sec ) 

 

⫢ᚰ࡞஦ࠊࡣᦶ᧿ᦆኻ hࡀ⟶㊰ࡢ㛗ࡉ L࡟ẚ౛ࡢ⟶ࠊࡋෆᚄ࡟཯ẚ౛ࡶ࠿ࡋࠊࡿࡍὶ㏿ࡢ 

㸰஌࡟ẚ౛ࠋࡍ࡛࡜ࡇ࠺࠸࡜ࡿࡍ 

 ࡀࢀὶࡢẼ✵ࠋࡍࡲࡋጉᐖࢆ㸧ࡁ㸦ືࢀὶࡢẼ✵ࡤࢀࡅ㛗ࡀࡉ㛗ࡃ⊂ࡀᖜࡢ㝽㛫ࠊࡾࡲࡘ

ᴟࡽ࡞ࡾࡃࡗࡺ࡚ࡵ㸦౛ࡤ࠼ഹ࡞࠿ᅽຊᕪ࡛✵Ẽࡀ㝽㛫ࡿࡍື⛣ࡾࡃࡗࡺࢆሙྜ㸧ၥ㢟ࡣ 

 ࠋࡍࡲࡾ࡞࡜᢬ᢠ࠸ᙉ࡟㠀ᖖࡣ࡟᣺ືࡢẼ✵࡞㏿ᛴࠊࡀࢇࡏࡲࡾ࠶

 

㸰㸰㸰㸰    ቃ⏺㠃ቃ⏺㠃ቃ⏺㠃ቃ⏺㠃࡚࠸ࡘ࡟࡚࠸ࡘ࡟࡚࠸ࡘ࡟࡚࠸ࡘ࡟    

 

 ࠖ࠸࡞࠿ືࡣẼ✵ࠕ᥋ゐ㠃࡛ࡢẼᒙ✵ࡿࡍ᥋࡟ࢀࡑ࡜㠃⾲ࡢᅛయࠊࡣ࡚ࡋ࡜㇟⌧࡞ࣟࢡ࣐

 ࠋࡍࡲ࠸࡚ࢀࡉ࡜

 ࡢᅛయ⾲㠃ࠊࡀࡍࡲ࠸࡚࠸ືࡣศᏊࡿࡍᵓᡂࢆ㸧✵Ẽ࡛ࡢࡿ࠶ࡀ㸦 ᗘࡤ࠼ゝ࡟ࣟࢡ࣑

ศᏊࣞࡿ⮳࡟ࣝ࣋พฝࡣࡁືࡢࡑࠊࡾࡼ࡟ไ㝈ࠋࡍࡲ࠸࡚ࢀࡉ 

 

ὀ㸧ẼయศᏊࣥ࢘ࣛࣈࡢ㐠ືࡉ㏿ࡢ㸦᯾Webࡾࡼࢺ࢖ࢧᘬ⏝㸧 

  㸮Υࡿࡅ࠾࡟ศᏊࡢᖹᆒ㏿ࡉ㸻root(Ẽయࡢᅽຊ(1atm = 1.01×105(N/੍))× 

                Ẽయ  ศᏊ㔞(kg)/ศᏊ㔞) (m/sec)ࡢ1ࣔࣝ

               㸻1.50×103/root(ศᏊ㔞)(m/sec) 



  Ex. 㓟⣲ࡢሙྜ103×1.50ࠊ/root(32)㸻⣙ 265m/secࠋࡍ࡛࠺ࡑࡿ࡞࡟ 

  㸦Ẽ ࡀ 20Υࡢሙྜࡡࡍࡲࡾ࡞ࡃ㏿࡜ࡗࡶࡣ㸧 

㡢ࡣ✵ẼࢆᵓᡂࡿࡍศᏊࡢ᣺ື࡛ࡢࡇࡶࡑࡶࡑࠊࡀࡍ᣺ືࣥ࢘ࣛࣈࡣ㐠ື࡟ୖࡢ㔜ࢃྜࡡ 

 ࠋࡍ࡛ࡢࡶࡓࢀࡉ

ᅛయ⾲㠃࡛࡞ࣟࢡ࣑ࠊࡣぢ᪉ࠊ࡜ࡿࡍࢆቃ⏺㠃ࡀ㝈ࡃ࡞ࡾฝพࠊ࡟ࡵࡓ࡞✵Ẽࢆᵓᡂࡿࡍ 

ศᏊࡢ㐠ື㸦ࡤࢃ࠸ศᏊ࣮࣐ࣥࣁ㸧ࡤࢃ࠸ࡣ஘㞧࡟㏆࠸≧ែ࡛ᅛయศᏊ࡬ఏࠋࡍࡲࢀࡽ࠼ 

 ࠋࡍࡲࡋ᣺ື࡚ࡋ࡜ᯈࡣᮦ㸧ࡿࡍᵓᡂࢆࣝࢿࣃᅛయ㸦㐽㡢ࠊ࡜ࡿࡍࢆぢ᪉࡞ࣟࢡ࣐

 

㸱㸱㸱㸱    ᅛయෆ㒊ᅛయෆ㒊ᅛయෆ㒊ᅛయෆ㒊ࡢࡢࡢࡢ᣺ືఏ᧛᣺ືఏ᧛᣺ືఏ᧛᣺ືఏ᧛࡚࠸ࡘ࡟࡚࠸ࡘ࡟࡚࠸ࡘ࡟࡚࠸ࡘ࡟    

 

 ࣝ࣋ศᏊࣞࡤ࠼ゝ࡟ࣟࢡ࣑ࠊ඾ᆺⓗ㸧ࡀᅛ᭷᣺ືᩘࡢ᣺ື㸦ᮦࡢᯈᮦࡤ࠼ゝ࡟ࣟࢡ࣐ࡣࢀࡇ

 ཯ࡢᮦ࡟ⓗ⤊᭱ࡣ᣺ືࡓࢀࡉධຊ࡟ᮦࠋࡍ᣺ືఏ᧛࡛ࡢ࡛࣮ࣝࢣࢫ࡞ẁ㝵ⓗࡢ࡛ࡲࡿ⮳࡟

ᑐഃࡢᮦࡣࡃࡋࡶ✵Ẽ࡟ఏࠋࡍࡲࢀࡽ࠼ 

 

㸲㸲㸲㸲    ᮦᮦᮦᮦ࡜࡜࡜࡜ᮦᮦᮦᮦࡢࡢࡢࡢ᥋╔᥋╔᥋╔᥋╔ࡢࡢࡢࡢព࿡ព࿡ព࿡ព࿡    

 

 ࠋࡍࡲࡾ࠶ࡀព࿡࡟࡜ࡇࡿࡍᣊ᮰ࢆ࠸஫࠾ࠊࡀࡍ࡛࡜ࡇࡿࡍ╔᥋ࢆᮦ✀␗࠺ྜࡾ㞄ࡣࢀࡇ

␗✀ᮦ࠾ࢆ஫࡟࠸ᣊ᮰ࡢࢀࡒࢀࡑࠊ࡜ࡿࡍ᣺ື≉ᛶࡀཎᅉࡾ࡞࡜᥋╔㠃࡛ࡌ⏕ࢆࠖࣞࢬࠕ 

 ࠋࡍࡲ

 ╔ࡕ୰㛫࡛ⴠࡢᛶ≉ࡢ࠸஫࠾ࠊ࡛ࡢ࠸࡞࠿࠸ࡣ࡟ࡅࢃࡿࡏࢃྜ࡟ᡭ┦ࡶࡽࡕ࡝ࠊࡀࢁࡇ࡜

 ࡟⏤⮬ࢆᮦࡢࢀࡒࢀࡑࠊࡀࡍ࡛ࡎࡣࡿࡍᙳ㡪ࢇࢁࡕࡶࡶᛶ≉ࡢ᥋╔๣ࠋࡍࡲࡾ࡞࡟࡜ࡇࡃ

᣺ືࡀࡢ࠺࠸࡜࠸࡞ࡏࡉ᥋╔ࡢព࿡࡛ࠋࡍ 

஫࡟࠸᥋ࡿࡍᮦࡢᛶ㉁ࡀ኱ࡿ࡞␗ࡃࡁሙྜࠊ౛ࡤ࠼ᮌ㉁⣔ࡢᮦ࡟㖄࣒ࢦࡸ⣔ࡢᮦྜࡾ㈞ࢆ 

 ࠋࡍࡲࡋኚ໬ࡃࡁ኱ࡣᛶ≉ࡢ඲యࠊሙྜࡿࡏࢃ

 ࠋࡍ㸽࡛࠿ࡿ࡞࠺࡝ࡀࠖࡁ㡪ࡢ㡢ࠕࡢᐊෆഃࡣⅬ࠸࡞ࡅ࠸ࡤࢀࡅ࡞ࡋὀពࠊࡋࡔࡓ

༢࡟ᒇእࡢ㦁㡢ࢆ㐽᩿ࡢࡵࡓࡿࡍ㐽㡢ࠊࡀࡍ࡛ࡢ࠸ࡼࡽ࡞ᐊෆ࡛㡢ᴦࢆᴦࡢࡵࡓࡴࡋ㐽㡢 

 ࠋࡍࡲ࠼⪄࡜࠸ࡼࡀ᪉ࡓࡋඃඛࢆࠖࡁ㡪ࡢ㡢ࠕࡶ࡚ࡋ࡟≅≛ከᑡࢆ㐽㡢⬟ຊࠊࡽ࡞

 

㸳㸳㸳㸳    㐽㡢ቨ㐽㡢ቨ㐽㡢ቨ㐽㡢ቨࡢࡢࡢࡢ⫼㠃✵Ẽᒙ⫼㠃✵Ẽᒙ⫼㠃✵Ẽᒙ⫼㠃✵Ẽᒙ࡚࠸ࡘ࡟࡚࠸ࡘ࡟࡚࠸ࡘ࡟࡚࠸ࡘ࡟    

 

✵Ẽࡢ㉁㔞ࡀ኱ࠊࡤࢀࡅࡁຍ᣺࡟ᑐ࡚ࡋ✵Ẽ඲యࡢ᣺ື㔞ࡣᑠࠋࡍࡲࡾ࡞ࡃࡉ⫼㠃✵Ẽᒙ 

 㒊࡟㞄ࡤ࠼ゝ࡟➃㸦ᴟࡍࡲࡾ࠶ࡶ࡛ࡵࡓࡢࡑࡣࡢࡿࢀࢃゝ࡜࠸Ⰻ࡝࡯ࡿ࠶ࡤࢀ࠶ࡣࡉཌࡢ

ᒇࡍ࡛ࡅࢃ࠸࠸ࡤࢀ࠶ࡀ㸧ࠋ 

ࡣ㉁㔞ࡢẼ✵ࠊ࡟ࡳ࡞ࡕ 1ੑ࡛⣙ 1.16kgࠊ㸶␚ࡢሙྜࡣ㒊ᒇ඲య࡛⣙ 30ᩘ kgࠋࡍࡲࡾ࡞࡜ 

ຍࠊ࡚࠼✵Ẽᒙࢆ࡝࡞࣮ࣝ࢘ࢫࣛࢢ࡟඘ሸࠊ࡜ࡿࡍ✵Ẽ࠸⊂ࡣ㛫㝽࡛᣺ືࡃ࡞࠼࡜ࡿࡊࡏ 

 ࠋࡍࡲࡾ࡞ࡃࡃ࡟ࡾ࡜ࡀࡁືࠊࡾ࡞



 

వㄯࠊࡀࡍࡲࡾ࡞࡟❅⣲ࡢศᏊ㔞ࡣ㸰㸶ࠊ㓟⣲ࡀ㸱㸰ࠊH2Oࡣ㸯㸶ࠋ✵Ẽࡢ㔜ࡓࡗ‵ࡣࡉ 

ᬮ࠸࠿✵Ẽ୍ࡀ␒㍍ࠊࡃ஝ࡓ࠸෭࠸ࡓ✵Ẽ୍ࡀ␒㔜ࠋࡍࡲࡾ࡞ࡃ 

 ࠋࡍ࡛ࡢ࠸㍍ࡀ᪉ࡢẼ✵ࡓࡗ‵ࡽ࡞Ẽ✵ࡢᗘ ࡌྠ

 ࡿ࠼ࡇ⫈ࡃࡁ኱ࡀ㡢ࡀ᪉ࡢẼ✵ࡓࡗ‵ࠊ࡜ࡍฟࢆ㡢ࡌྠࡽ࠿࣮࣮࢝ࣆࢫࡌྠ࡛࣮࣡ࣃࡌྠ

 ࠋ㸧ࡀࡍ࡛࠸㐪࡞㸦ᚤጁࡍ࡛ࡎࡣ
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