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   ࡚࠸ࡘ࡟⏕Ⓨࡢ㡢ࡢࡽ࠿࢔ࢥ࣭ࣝ࢖ࢥࡢ࡝࡞ࣝࢺࢡ࢔࣭ࣜࣝ࢖ࢥࢡ࣮ࣙࢳ࡚࠸ࡘ࡟⏕Ⓨࡢ㡢ࡢࡽ࠿࢔ࢥ࣭ࣝ࢖ࢥࡢ࡝࡞ࣝࢺࢡ࢔࣭ࣜࣝ࢖ࢥࢡ࣮ࣙࢳ࡚࠸ࡘ࡟⏕Ⓨࡢ㡢ࡢࡽ࠿࢔ࢥ࣭ࣝ࢖ࢥࡢ࡝࡞ࣝࢺࢡ࢔࣭ࣜࣝ࢖ࢥࢡ࣮ࣙࢳ࡚࠸ࡘ࡟⏕Ⓨࡢ㡢ࡢࡽ࠿࢔ࢥ࣭ࣝ࢖ࢥࡢ࡝࡞ࣝࢺࢡ࢔࣭ࣜࣝ࢖ࢥࢡ࣮ࣙࢳ

          2010/12/6 

“ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “ “  ࣀࢡࢸ࣑ࣝ࢝ࢣࢿࢢ࣐

          ኱ஂಖ 

  ࠋࡍࡲࡾ࠶ࡀ࡜ࡇࡿࡍ⏕Ⓨࡀ㡢ࡃࡼࡽ࠿࡝࡞ࣝ࢖ࢥࢡ࣮ࣙࢳ㸪ࣝࢺࢡ࢔ࣜࡸࢫࣥࣛࢺ

 ࠋࡍ࡛㇟⌧ṍ☢ࡢ㸪☢ᛶᮦᩱࡣ※⏕Ⓨࡢ㡢ࡢࡇ

 

☢ṍ㸦࠸ࢃࡌ㸧ࠊࡣ࡜ ᙉ☢ᛶయࡢ☢໬ࡢᙉࢆࡉኚ໬࡜ࡿࡏࡉ㸪☢ᛶయࡳࡎࡦ࡟㸦ṍࠊᙧ≧ኚ໬㸧ࡀ⌧

          ࠋࡍ࡛࡜ࡇࡢ㇟⌧ࡿࢀ

ࡣ㇟⌧ࡢࡇ 1842ᖺࡀ࡜ࡇࡿࢀ⌧࡛ࣝࢣࢵࢽࠊࡾࡼ࡟࣮ࣝࣗࢪ࣭ࢺࢵࢥࢫࣞࣉ࣭ࢬ࣒࣮࢙ࢪ ࡟Ⓨぢࡉ

          ࠋࡓࡋࡲࢀ

    

㌾㉁☢ᛶᮦᩱࡢ୸Წࢆࣝ࢖ࢥ࡟ᕳ࡚࠸㸪࡟ࢀࡇ஺ὶ㟁ὶࢆὶ࡜ࡍ㸪ࡢࡇ୸Წࡣ㟁ὶࡢ኱࡟ࡉࡁẚ౛ࡋ

        ࠋࡍࡲࡋࡾࡔࢇ⦰ࡾࡓࡧఙ࡟࠿ࡎࢃ࡚

         ࠋࡍ࡛㇟⌧ṍ☢ࡀࢀࡇࡍ࡛㇟⌧ṍ☢ࡀࢀࡇࡍ࡛㇟⌧ṍ☢ࡀࢀࡇࡍ࡛㇟⌧ṍ☢ࡀࢀࡇ

     

“ ࡚ࡗ㍕࡟㟁ᰕࡢࡁࢃ㐨㊰ࡃࡼࡣ᫇ࠋࡍ࡛ࡢࡿ࠼ࡇ⪺࡟⪥ࡢࡕࡓ⚾࠼୚ࢆ᣺ື࡟㸪✵Ẽࡀࡳ⦰ࡧఙࡢࡇ

  ࠋࡍṍ㡢࡛☢ࡶࢀࡇࠋࡍ࡛ࡢࡶࡓ࠼ࡇ⪺ࡀ㡢࠺࠸࡜ࡗ࣮ࢪࡽ࠿ࢫࣥࣛࢺᰕୖࡿ࠸

            

“ ὶࡿࢀ㟁ὶࡢ࿘Ἴᩘࡀప࡜࠸ప࠸㡢ࡀฟ࡚㸪࿘Ἴᩘࡀ㧗࡜ࡿ࡞ࡃ㧗㡢࡜࣮ࣥ࢟ࡢゝ࠺㡢࡟ኚࡁ࡚ࡗࢃ

 ࠋࡍࡲ

㸰㸮㹉㹆㹸௨ୖ࡜ࡿ࡞࡟㸪ே㛫ྍࡢ⫈࿘Ἴᩘࢆ㉸ၟࡓࡲࠋࡍࡲࡾ࡞ࡃ࡞࠼ࡇ⪺࡛ࡢࡿ࠼⏝࿘Ἴᩘ㏆ഐ

࡚ࡗࡀୖࡀ᮰ᐦᗘ☢ࢀࡉ☢ບࡀ㸪☢ᛶᮦᩱࡾ࡞ࡃࡁ኱ࡀ㟁ὶࠋࡍࡲࡾ࡞ࡃࡽ࡙࠼ࡇ⪺࡚ࡗ࡞࡟ప㡢ࡣ࡛

     ࠋࡍࡲࡾ࡞ࡃࡁ኱ࡶ㸪㡢࡛ࡢࡿ࡞ࡃࡁ኱ࡶṍ☢࡜ࡿࡃ

    

ከࡢࡃ☢ᛶయ࡛ࡣ㸪☢ṍࡢ኱ࡣࡉࡁ㠀ᖖ࡟ᑠࠊࡃࡉFe㸦㕲㸧㸪Co㸦ࢺࣝࣂࢥ㸧㸪Ni㸦ࣝࢣࢵࢽ㸧࡝࡞

  ࠋࡍ㸪㸯0-5㹼10-6⛬ᗘ࡛࡛࠿ࡎࢃࡣ㸪ṍԥL/Lࡣᙉ☢ᛶయ࡛ࡢ

“ Feࠊࡣ㸪᭱㏆࡛ࡋ࠿ࡋ Dyࠊᕼᅵ㢮ඖ⣲㸦Tb࡜ ➼㸧ࢆΰࡓࡏࢃྜࡐᮦᩱࡀ 0.1 % ⛬ᗘࡢ☢ṍ㔞ࢆ♧

 ࠋࡍࡲ࠸࡚ࢀࡉᐇ⏝໬࡚ࡋ࡜㸪ᕧ኱☢ṍᮦᩱࢀࡉⓎぢࡀ࡜ࡇࡍ

“ ☢ṍᮦᩱࡣ᣺ືᏊ࡚ࡋ࡜㨶⩌᥈▱ᶵࡸ㉸㡢ἼⓎ⏕ჾࠊࡓࡲࠋࡍࡲ࠸࡚ࢀࡽ࠸⏝࡟࡝࡞㟁Ẽಙྕࡀ㟁☢

࣎ࣟࡸ㸪ᶵᲔࡾ࠶࡛⬟ྍࡶ࡜ࡇࡿࡍ㠀᥋ゐไᚚࡽ࠿እ㒊ࢆṍ☢ࠊ࡛࡜ࡇࡿࢀࡉኚ᥮࡟ሙ☢ࡌ㏻ࢆ࡝࡞▼

 ࠋࡍࡲ࠸࡚ࢀࡉᮇᚅࡀ⏝ᛂࡶ࡟㥑ື㒊ࡢࢺࢵ

 

“ ࠋ୍࠿࠺ࡻࡋ࡛ࡢࡴṍࡣᛶయ☢࡚ࡗࡼ࡟ሙ༳ຍ☢ࡐ࡞ 㟁Ꮚ㸦㸫㸧ࢆࡾ࿘ࡢཎᏊ᰾㸦㸩㸧ࠊࡣ㔠ᒓ୰࡛ࡢ⯡

࡟㸧ࣥࣆࢫ㌿㸦⮬ࡢ㸪㟁Ꮚࡣᙉ☢ᛶయ୰࡛ࠋࡍࡲ࠸࡚ࡋᙧᡂࢆᬗ⤖ࡏࡉ⏝సࢆຊ࡞㸪㟁Ẽⓗࡋ෇㐠ືࡀ

☢ᚤᑠࡘᣢࢆNSᴟ࡛ࢬ࢖ࢧཎᏊ࡚ࡋ⏝స࡜ሙ☢ࡿࡌ⏕࡚ࡗࡼ࡟㸪෇㌶㐨㐠ືࡾ࠾࡚ࡋ⏕Ⓨࡀሙ☢ࡾࡼ



   ２２２２ 
 

  

㛫ࡢཎᏊ᰾࡜㟁Ꮚࠋࡍࡲࡋኚ໬࡚ࡋ཯ᫎࢆࣥࣆࢫࡣ㌶㐨ࡢ෇㐠ືࡢ㟁Ꮚࡵࡓࡢࡇࠋࡍࡲ࠸࡚ࡋᙧᡂࢆ▼

ࠋࡍࡲࡋ⏕Ⓨࡀࡳṍ࡞㸪ᚤᑠࡌ⏕ࢆ఩⨨ኚ໬ࡢཎᏊ᰾ࡣኚ໬ࡢ㸪㌶㐨ࡵࡓࡿ࠸࡚ࡋ⏝సࡀຊ࡞㟁Ẽⓗࡣ࡛

☢ሙ༳ຍࡾࡼ࡟ཎᏊࡢࢬ࢖ࢧᚤᑠ☢▼ࡢNSᴟࡀᥞࡵࡓ࠺ṍࡶࡳ⤖ᬗ඲య࡛ྠ᪉ྥ࡟ᥞ࠸ᙧ≧ࡀኚ໬ࡋ

  ࠋࡍࡲ

“ ヲࡣࡃࡋ㸪　⳹ᡣⓎ⾜ࡢ㏆ゅ⪽ಙⴭ㸪͆ ᙉ☢ᛶయࢆ͇⌮≀ࡢㄞࡢࡽࡕࡇࠋ࠸ࡉࡔࡃ࡚ࡳ࡛ࢇ᪉ࡀศ࠿

 ࠋࡍࡲ࠸ᛮ࡜࠸ࡍࡸࡾ

 

“ ୍᪉㸪☢ṍࡢ㏫ࡢຠᯝࡕࢃ࡞ࡍࠊ㸪☢ᛶయ࡟ṍࢆࡳ୚࡛࡜ࡇࡿ࠼☢ᛶయࡢ☢ሙ࡟ᑐࡿࡍᛂ⟅ࡀኚ໬ࡍ

ຠࡢࡇ㸪ࡣ࡚ࡋ࡜౛࡞㌟㏆ࡢ㏆᭱ࠋࡍࡲ࠸࡚ࢀࡉ⏝ᛂ࡟࡝࡞ࢧࣥࢭ㸪ᛂຊࢀࡤ࿧࡜ຠᯝࣜࣛࣅࡣ㇟⌧ࡿ

ᯝࢆ฼⏝ࡓࡋ㟁ືࢺࢫࢩ࢔⮬㌿㌴ࡢ㋃ຊࡀࢧࣥࢭᣲ࡛ୖࠋࡍࡲࢀࡽࡆ㏙ࡓ࡭☢ṍ⌧㇟ࡣ㛗ࡢࡉኚ໬࡛ࡍ

㸪࡚࠸࠾࡟ᙧ≧グ᠈ྜ㔠ࡘᣢࢆ㸪☢ᛶࡣ㏆࡛᭱ࠊࡓࡲࠋࡍࡲࡾ࠶ࡶ㇟⌧ṍ☢ࡿࡍኚ໬࡟㢧ⴭࡀ✚㸪యࡀ

཮ᬗ☢ṍ࡜࿧ࡿࢀࡤ☢ṍ⌧㇟ࡀⓎぢࡢࡇࠋࡓࡋࡲࢀࡉ☢ṍࡢ኱ࡶ࡟ % ᩘࡣࡉࡁཬࠊࡧ᪂つࡢ☢ṍ⌧㇟

 ࠋࡍࡲ࠸࡚ࢀࡉ┠ὀ࡚ࡋ࡜

㸦࢘࢔࢕ࢹ࣌࢟࢕㸪ᮾ໭኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉࣭ᕤᏛ㒊“ ࢪ㹕㹣㹠࣮࣌ࡢ㛤Ⓨ⣔࣭ࣝ࢔ࣜࢸ࣐ 9P.☢ṍ

 㸧ࠋࡓࡋࡲࡁ㡬࡚ࡏࡉ⏝㒊ᘬ୍ࡽ࠿㸽࡟࡞࡚ࡗ

 

“ ࠋࡍࡲࡾ࠶ࡀ࡜ࡇࡃࡘࡽࡤ࡜ࠎⰍ࡜ࡢࡶ࠸࡞ࡋ࡝ࢇ࡜࡯㸪ࡢࡶࡿࡍࡀ㸪㡢ࡣ〇ရ࡛ࡢ㸪ᐇ㝿࡚ࡉ

  

“         㸽࠿࠺ࡻࡋఱ࡛ࡣཎᅉࡢࡑ

      

“ ᐇ㝿ࡸࢫࣥࣛࢺࡢ㸪ࣜࣝࢺࢡ࢔㸪ࡣ࡝࡞ࣝ࢖ࢥࢡ࣮ࣙࢳ᏶඲࡚ࡃ࡞ࡣ࡛࢔ࢥ≦⎔࡞㸪☢㊰୍ࡢ㒊࡟㹅

㸿㹎ࡀタࡢࡑࠋࡍࡲ࠸࡚ࢀࡽࡅ㹅㸿㹎㒊ࡣ࡟㸪㠀☢ᛶࡢ࡝࡞ࢡࢵࢳࢫࣛࣉࡢ㹅㸿㹎ᮦࡀධࢀࡽࢀ㸪᥋╔

 ࠋࡍࡲࡋ⏕Ⓨࡀ㸪㡢ࡾࡼ࡟㇟஦࡞࠺ࡼࡢḟ࡜ࡔ୙᏶඲ࡀ╔᥋ࡢࡑ㸪ࡋ࠿ࡋࠋࡍࡲ࠸࡚ࢀࡉ

“ “♫㸪ᰴᘧ఍ࡣㄝ᫂࠸ࡋヲࡢ㇟஦ࡢࡇ JSOL“ “㹈㹋㸿㹅ࡢᮏ㒊Ẋ㛤Ⓨࢢࣥࣜ࢔ࢽࢪ࢚ࣥ ࣮ࢣࣜࣉ࢔

ࡇࡑࠋࡍࡲ࠸࡚ࢀࡉグ㍕࡚ࡋ࡜Ⓨ⏕஦౛ࡢ㡢ࡢ࡛ࣝࢺࢡ࢔ࣜࡢᐇ㝿ࡿࡼ࡟㸪☢⏺ゎᯒ࡟ࢢࣟࢱ࢝ࣥࣙࢩ

ࡀࢧ࣮࣌ࢫࠋࡍࡲ࠸࡚ࢀࡉ♧࡟ᅗࡀࢻᅛ᭷࣮ࣔࡿࡅ࠾࡟ᇶᮏ࿘Ἴᩘ㸦20kHz㸧௜㏆ࡘࡶࡢ㸪㟁☢ຊࡣ࡟

๤ࡾࡼ࡟࡜ࡇࡓࢀࡀኚᙧࡢᕥྑᑐ⛠ᛶࡀᔂࢀ㸪๤ࢧ࣮࣌ࢫࡿ࠸࡚ࢀࡀ௜㏆ࡀኚᙧࠋࡍࡲ࠸࡚ࡗ࡞ࡃࡍࡸࡋ

㟁☢ຊศᕸࣉࢵࣕࢠࡣ㒊࡟㞟୰ࡢࢧ࣮࣌ࢫࠊࡵࡓࡿ࠸࡚ࡋ๤ࡿࡼ࡟ࢀࡀ᣺ືࡧࡼ࠾㡢ᅽࡢቑຍࡀண᝿ࡉ

     ࠋ࠸ࡉࡔࡃぴࡈࢆࢪୗグ࣮࣒࣮࣍࣌ࡣࡃࡋヲࠋࡍࡲࢀ

         

http://www.jmag-international.com/jp/catalog/4_Reactor_SoundPressure.html 

    

“ ࡋࡶࠋࡍ࡛࡝ࢇ࡜࡯ࡀ࡜ࡇࡿ࠶ሙྜⷧᯈ࡛ࡢ㸪㔠ᒓࡣᛶᮦᩱ☢ࡓࡋ࠺ࡇࡿࢀࢃ㸪㧗࿘Ἴ࡛౑ࡽ࠿ࢀࡑ

ࣇࣝࣔ࢔㸪ࡣࡳཌࡢᯈⷧࠋࡍ࡛࡝ࢇ࡜࡯ࡀ࢔ࢥࢺࢫࢲࡿࡺࢃ࠸㸪ࡓࢀࡽస࡚ࡋᅽ⦰ᡂᆺࢆ㸪㔠ᒓ⢊ࡣࡃ

⣙ࡣሙྜࡢࢫ࢓ 0.025㹫㹫๓ᚋ㸪㹈㹄㹃࣮ࣝࢳࢫᰴᘧ఍♫࣮ࣃ࣮ࢫࡢ㹃ࡢ࢔ࢥሙྜࡣ 0.1㹫㹫㸪᪉ྥᛶࢣ

ࡣሙྜࡢ⣲㗰ᯈ࢖ 0.23㹫㹫㸪↓᪉ྥᛶ࢖ࢣ⣲㗰ᯈࡢሙྜࡣ 0.35㸪0.5㹫㹫⛬ᗘ࡛ࠋࡍ   



   ３３３３ 
 

  

“ ୗグⷧ࡟ᯈࢆ࢔ࢥ✚ᒙࡓࡋ㸪࡜࢔ࢥࢡࢵࣟࣈࡿࡺࢃ࠸࿧ࡢ࢔ࢥࡿࢀࡤᅗࢥࢡࢵࣟࣈࡢࡇࠋࡍࡲࡋ♧ࢆ

ࠋࡍࡲࡋ⏕Ⓨࡀᴟ☢ࡢ㹌㸪㹑ࢀࡒࢀࡑࡣ࡟➃୧ࡢ࢔ࢥࢡࢵࣟࣈ㸪࡜ࡍὶࢆ஺ὶ㟁ὶ࡚࠸ᕳࢆࣝ࢖ࢥ࡟࢔

㸪࡜ࡿࡳ࡚ࡋᣑ኱ࢆࡅࡔ㹑ᴟࡢ➃ࡢࢡࢵࣟࣈ㸪ࡀࡍࡲฟࡀᴟ☢ࡢ㹌㸪㹑ࢀࡒࢀࡑࡣ➃୧ࡢ඲యࢡࢵࣟࣈ

ⷧᯈࡢࢀࡒࢀࡑࡢᯈ࡟➃ࡢ㹑ᴟࡀⓎ⏕ࡀ࡜ࡇࡿࡍศࠋࡍࡲࡾ࠿“ ࠋࡍࡲࡋ཯Ⓨࠎྛࡣ㹑ᴟࡢࢀࡒࢀࡑࡢࡇ

ࡇ㸪ࡽࡓࡋ࡜ࡓࡗ࠿࡞᏶඲࡛ࡀ╔᥋ࡢ㸪ⷧᯈྠኈࡋࡶ

࠿ࡇࡇࠋࡍࡲ࠸ࡲࡋ࡚࠸ື࡜ࢱࣃࢱࣃࡣ཯Ⓨຊ࡛ᯈࡢ

 ࠋࡍࡲࡾ࡞࡟࡜ࡇࡿࡍ⏕Ⓨࡀ㡢ࡶࡽ

“ ⷧᯈྠኈࡢ᥋╔㸪ࡢࢡࢵࣟࣈ࡜ࢡࢵࣟࣈ㛫ࡢ㹅㸿㹎

ᮦࡢ᥋╔࡜ࢡࢶࣛࣂࡀ㡢ࡢࡁࡘࡽࡤࡢཎᅉࠋࡍࡲࡾ࡞࡜ 

“ ࡋඹ᣺ࡀࣝ࢖ࢥ᣺ື࡛ࡓࡋ⏕Ⓨ࡚ࡋ࠺ࡇ㸪ࡽ࠿ࢀࡑ

࡚㡢࡟ࡽࡉࡀ኱ࡃࡼࠋࡍࡲࢀࡽ࠼⪄ࡶ࡜ࡇࡿ࡞ࡃࡁ㹃

㹇ྵࢫࢽ࣡ࡀࢫࣥࣛࢺࡢ࡝࡞࢔ࢥᾐࡣࡢࡿ࠶࡚ࡋ㸪⤯

⦕ᙉ໬㸪㗵ࡢⓎ⏕㜵Ṇࡀࡍ࡛ࡵࡓࡢ㸪ࡢࡑ௚࡟ඹ᣺࡟

 ࠋࡍࡲࢀࡽ࠼⪄ࡶຠᯝࡿࡵṆࢆ᣺ືࡿࡼ

       

“ ᣺ື࡜࠸⣽ࡀ⥺࡛ࡢࡿࡅཷࢆ㸪㟁☢ຊ࡜ࡿ࠶ࡀࣝ࢖ࢥ࡟㒊ศ࠸ࡁ኱ࡀ᮰☢ࢀ₃ࡢ௚㹅㸿㹎㒊㏆ഐࡢࡑ

㡢ࡀⓎ⏕ࠋࡍࡲࢀࡽ࠼⪄ࡶ࡜ࡇࡿࡍ 

       

㡢ࡢⓎ⏕ཎᅉ࡜ࡿࡵ࡜ࡲࢆḟࠋࡍࡲࡾ࡞࡟࠺ࡼࡢ 

㸯㸬ཎᅉࡣ☢ṍ⌧㇟ࠋ          

㸰㸬ࡢ࡝࡞࢔ࢥࢡࢵࣟࣈሙྜࡣ࡟㸪࡜࢔ࢥ㹅㸿㹎ᮦࡢ᥋╔୙ලྜࠋ 

㸱㸬ⷧࡀ࢔ࢥᯈࡢሙྜࡣ࡟㸪ᯈྠኈࡢ᥋╔୙ලྜࠋ 

㸲㸬ࡢࣝ࢖ࢥඹ᣺ࠋ         

     

ᑐ⟇ 

㸯㸬☢ṍ⌧㇟ࡽ࠿᮶ࡿ㡢ࢆṆࡣ࡜ࡇࡿࡵᅔ㞴࡛ࠋࡍ☢ṍᐃᩘࡢᑠ࠸ࡉ☢ᛶᮦᩱࢆ౑᳨ࢆ࡜ࡇ࠺ウࡳ࡚ࡋ

 ࠋ࠸ࡉࡔࡃ࡚

㸰㸬᥋╔࡚ࡃࡲ࠶ࡀ㡢ࡀฟࡤࢀ࠶࡛࠺ࡼࡿ㸪◳໬ࡓࡋ᫬࡟ᅛࢩ࣏࢚࢟ࡿ࡞ࡃᶞ⬡⣔ࡢ᥋╔๣࡛㸪ᙉ໬⿵

ᙉࠋ࠸ࡉࡔࡃ࡚ࡳ࡚ࡋ 

㸱㸬ⷧᯈྠኈࡢ๤࡞࠺ࡑࡾ࠶ࡀࢀ᫬ࡣ㸪࣡ྵࢫࢽᾐ࡚ࡋࢆ࡝࡞⿵ᙉࠋ࠸ࡉࡔࡃ࡚ࡳ࡚ࡋ 

㸲㸬᥋╔㸪࣡ࡢ࡝࡞ࢫࢽ⿵ᙉࡿࡍࢆ᫬ࡣ㸪ࡢࡑసᴗࡀ௚࡟ᙳ㡪ࢆཬࢆ࡜ࡇ࠸࡞ࡉࡰ☜ㄆࡽ࠿࡚ࡋᐇ᪋ࡋ

 ࠋ࠸ࡉࡔࡃ࡚ࡳ࡚࠸⨨࡟ᛕ㢌ࢆᑐᛂࡢ࡬࡝࡞ࣝࢡ࢖ࢧࢺ࣮ࣄ㸪ࡸᛶ⇕⪏࡟≉ࠋ࠸ࡉࡔࡃ࡚

௨ୖ 

 


