
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.    ⥴⥴⥴⥴            ゝゝゝゝ 

㈇Ⲵ࡟㸪ᆅ⌫⎔ቃ࠸౑ࢆ࣮ࢠࣝࢿ࢚࡟ᖖࡣάືࡢࡕࡓ⚾

ࢆ㸪ᆅ⌫⎔ቃࡀ㈝኱㔞ᾘ࣮ࢠࣝࢿ࢚ࡢ㸪᭱㏆ࡾ࠾࡚ࡅ࠿ࢆ

ࡶ࡚ࡗษࡣቃ⎔࡜࣮ࢠࣝࢿ࢚ࠋࡿ࠸࡚ࡋ࡟ࡢࡶ࡞้῝ࡾࡼ

ษ࠸࡞ࢀ㛵ಀࡾ࠶࡟㸪࢚࣮ࢠࣝࢿၥ㢟ࡣ㸪ᆅ⌫ ᬮ໬࡝࡞

せ⣲࡛࡞ࡁ኱ࡢቃၥ㢟⎔ࡢ ࡜ࡿ࠶ ゝ࡞࠺ࡼࡢࡇࠋ(1)ࡿ࠼♫఍

᝟ໃࡶࡽ࠿㸪⮬↛࢚࣮ࢠࣝࢿ㸪᪂࢚࡟࣮ࢠࣝࢿᑐࡿࡍᮇᚅ

ࡗ࡞ࡃࡁ኱࡟ᑐⓗ┦ࡀ ࢿ࢚↛⮬ࠋ(2)ࡿ࠸࡚ࡁ࡚ 㸪ࡣ࡜࣮ࢠࣝ

ࣝࢿ࢚࡞⬟ྍ⏕෌࠸࡞ࡀไ⣙࡟※㈨ࡢ࡝࡞㢼ࡸኴ㝧ࡢ↛⮬

࢖ࣂኴ㝧ග㸪㢼ຊ㸪ᆅ⇕㸪ࡣ࡟㸪ලయⓗ࡛ࡢࡶࡍ♧ࢆ࣮ࢠ

ࡍᣦࢆ࣮ࢠࣝࢿ࢚ࡿࢀࡽᚓࡽ࠿㸦⏕≀㈨※㸧㸪Ỉຊࢫ࣐࢜

ࡢ࡛ࡶ 㸪᪂࢚ࡓࡲࠋࡿ࠶ ࢿ ࢠ࣮ࣝ ࢀࡉ⾜᪋࡟㸪1997ᖺࡣ࡜

㸪࡚࠸࠾࡟ᥐ⨨ἲู≉ࡿࡍ㛵࡟㐍ಁࡢ➼⏝฼࣮ࢠࣝࢿ᪂࢚ࡓ

㸪͆ᢏ⾡ⓗ࡛ࡢࡶࡓࡋつᐃ࡚ࡋ࡜ࠖ➼⏝฼࣮ࢠࣝࢿ᪂࢚ࠕ

ࡽ࠿ไ⣙ࡢ㠃࡛ࡢ㸪⤒῭ᛶࡀࡿ࠶ࡘࡘࡋ㐩࡟ᐇ⏝໬ẁ㝵࡟

ᬑཬࡀ༑ศ࡛࡛ࡢࡶ࠸࡞㸪▼Ἔ௦࢚᭰ࡢ࣮ࢠࣝࢿᑟධࢆᅗ

࡛⛠ྡࡢ⮬⊃᪥ᮏࡓࢀࡉ⩏ᐃ࡜͇ࡢࡶ࡞ᚲせ࡟≉࡟ࡵࡓࡿ

 ࠋࡿ࠶

ࣄࢆᗘᕪ ࡢ㉁≀ࡢࡘ㸪㸰ࡣ࣮ࢠࣝࢿᗘᕪ࢚ ࡕ࠺ࡢࡇ

ά࡟᭷ຠ࡚ࡋ࡜࣮ࢠࣝࢿ࢚࡚ࡗ౑ࢆ஺᥮ჾ⇕ࡸࣉ࣏ࣥࢺ࣮

ࡢ࡛ࡶࡿࡍ⏝ ࡌ㏻࡚ࢆᖺ㛫ࠋ(3)ࡿ࠶  ᗘኚ໬ࡢᑡ࠸࡞ἙᕝỈ

እࡣᗘᕪ㸦ኟ ࡢ࡜እẼ࡜࡝࡞ᾏỈ㸪ᆅୗỈ㸪୰࣭ୗỈࡸ

Ẽࡶࡾࡼ෭ࡃࡓ㸪෤ࡣእẼࡶࡾࡼᬮ࠸࠿㸧ࢆ฼⏝࡚ࡋ㸪෭

ᬮᡣ㸪⤥ࡍ㟁Ⓨ࡚ࡋ⏝฼ࢆჾ᥮஺⇕㸪ࡸ⾡ᢏ࠺⾜ࢆ࡝࡞‮

࡛࡝࡞ࡢࡶࡿ ࡇ࡛ࡇࠋࡿ࠶ ࣄ㸪࠺࠸ ࢺ࣮࣏ ࣥࣉ 㸪ࡣ࡜⌮ཎࡢ

ᾮయࡀẼ໬ࡿࡍ᫬࡟㸪࿘ࢆ⇕ࡢࡾዣ࠸㸪࡜ࢀࡇ㏫࡟Ẽయࡀ

จ⦰࡚ࡋᾮ໬ࡿࡍ᫬ࡣ࡟㸪⇕ࡀⓎ⏕࠺࠸࡜ࡿࡍᛶ㉁࡜ࡇࡢ

㸪ࡣ㏆ᖺ࡛ࠋࡿ࠶࡛ࡢࡶࡿࡍ⏝฼ࢆ⌮ཎࡢࡽࢀࡇ㸪ࡾ࠶࡛

࠸ࡘ࡟࣒ࢸࢫࢩᡣᬮ෭ࡸ‮⤥ࡿࢀࡤ࿧࡜ࠖࢺ࣮ࣗ࢟ࢥ࢚ࠕ

࡚㸪TV࣐ࢥ ࢩ࣮ࣕ ࡛ࣝ ᨺ ࡗ࡞࡟࠺ࡼࡿࢀࡉᫎ ࡁ࡚࡚ 㸪ࢀࡑ

᤼Ỉࡢ㸪 Ἠࡓࡲࠋࡓࡁ࡚࠼ቑࡀᶵ఍ࡿࡍ࡟⪥ࢆ࡜ࡇࡢࡽ

ࡶ἞య⮬ࡓࡏࡉࢺ࣮ࢱࢫࢆࡋࡇ࠾⏫࡟ᇶࢆⓎ㟁ࡓࡋ⏝฼ࢆ

ぢࡗ࡞࡟࠺ࡼࡿࢀࡽ  ࠋ(4)ࡓࡁ࡚

⌧ᅾ㸪Ꮫ ⌧ᰯሙ ࡋ㛵࡟㢼ຊⓎ㟁(6)ࡸ㸪ኴ㝧ගⓎ㟁(5)ࡣ࡛ 㸪࡚

ᩍᮦࡸᏛ⩦ᣦᑟ᪉ἲ࡟㛵ࡿࡍᵝࡸ✲◊࡞ࠎᐇ㊶࡚ࢀࡉ࡞ࡀ

ࢠࣝࢿ㸪 ᗘᕪ࢚ࡋ࠿ࡋࠋࡿ࠸࡚ࢀࡉ♧ࡀຠᯝࡢࡑ㸪ࡾ࠾

㸪Ꮫᰯࡣ✲◊ࡿࡍ㛵࡟࣮ ᩍ⫱࡛  ࠋ࠸࡞ࡽࡓ࠶ぢ࡝ࢇ࡜࡯ࡣ

ୖ㏙࡟࠺ࡼࡓࡋ㸪 ᗘᕪ࢚ࡣ࣮ࢠࣝࢿ㸪㏆ᖺ㸪㌟㏆࡞࡟

㸪࡚࠸࠾࡟⫱㸪Ꮫᰯᩍ࡚ࡗࡀࡓࡋࠋࡿ࠶࡛⾡ᢏࡿ࠶ࡘࡘࡾ

 ᗘᕪ ᗘᕪ ᗘᕪ ᗘᕪ䜢䜢䜢䜢฼⏝฼⏝฼⏝฼⏝䛧䛯䛧䛯䛧䛯䛧䛯䜶䝛䝹䜼䞊䜶䝛䝹䜼䞊䜶䝛䝹䜼䞊䜶䝛䝹䜼䞊Ꮫ⩦ᩍලᏛ⩦ᩍලᏛ⩦ᩍලᏛ⩦ᩍල䛾䛾䛾䛾㛤Ⓨ㛤Ⓨ㛤Ⓨ㛤Ⓨ 
䠄䠄䠄䠄 ᗘᕪⓎ㟁ᩍල ᗘᕪⓎ㟁ᩍල ᗘᕪⓎ㟁ᩍල ᗘᕪⓎ㟁ᩍල䛸䛸䛸䛸 ᗘᕪືຊฟຊᩍල ᗘᕪືຊฟຊᩍල ᗘᕪືຊฟຊᩍල ᗘᕪືຊฟຊᩍල䜢䜢䜢䜢ά⏝ά⏝ά⏝ά⏝䛧䛯䛧䛯䛧䛯䛧䛯ᤵᴗᐇ㊶ᤵᴗᐇ㊶ᤵᴗᐇ㊶ᤵᴗᐇ㊶䠅䠅䠅䠅 
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This paper discussed about educational practice which developed two teaching tools for studying 

thermal energy conversion. Students could understand of energy problems, and they also were 

interest in it. The power generation have two tanks of water having different temperature. It is able to 

make thermoelectric generation using a peltier device. The power output teaching tool is set up the 

power generation teaching using a stirling engine having small difference of temperature. 

The results were obtained through this experimental class activities as follows. The students had 

higher consciousness and they could be indicate the example on energy conservation which they 

could make themselves. 

 

Key Words : Thermal Energy Conversion, Teaching Strategy, Teaching Tool,  
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䠅

᪂࣮ࢠࣝࢿ࢚࠸ࡋᢏ⾡ࡸ⎔ቃၥ㢟࡟ᑐࡿࡍ⏕ᚐࡢព㆑ࢆ㧗

ࡘ㸯ࡢࡑ㝿㸪ࡿࡍᡂ⫱ࢆែᗘࡿࡍ㛵୚࡟ᴟⓗ✚࡟㸪⎔ቃࡵ

᭷ຠࡣ࡜ࡇࡿࡍ㢟ᮦ໬ࢆ࣮ࢠࣝࢿ㸪 ᗘᕪ࢚࡚ࡋ࡜⟇᪉ࡢ

ᩍᮦ࣭ࡿࡍ⩦Ꮫࢆࡽࢀࡇ㸪ࡋ࠿ࡋࠋࡿࢀࡽ࠼⪄࡜࠿࠸࡞ࡣ࡛

ᩍලࡣ㸪ᾏὒ ᗘᕪⓎ㟁࡟㛵࡛ࡲࢀࡇࡀࡢࡶࡿࡍ㛤Ⓨࢀࡉ

ࡋ⏝Ꮫᰯ࡛฼࡞ⓗ⯡୍࡛ࡢࡶ࡞኱ᆺ࡛㧗౯࡚ࡵᴟࡀࡿ࠸࡚

࣮ࢠࣝࢿ㸪 ᗘᕪ࢚ࡣ࡛✲◊ᮏ࡛ࡇࡑࠋࡿ࠶࡛ࡢࡶ࠸ࡃ࡟

ᩍᮦ࣭ᩍල࡞ᑠᆺ࡛Ᏻ౯ࡶ࠿ࡋ㸪ࡁゎ࡛⌮࡟ᐜ᫆ࢆ⌮ཎࡢ

 ࠋࡓࡋ࡟࡜ࡇࡿࡳヨࢆ㛤Ⓨࡢ

2.    㛤Ⓨ㛤Ⓨ㛤Ⓨ㛤Ⓨࡓࡋࡓࡋࡓࡋࡓࡋᩍᮦᩍᮦᩍᮦᩍᮦ࣭࣭࣭࣭ᩍලᩍලᩍලᩍල 

2࣭࣭࣭࣭1     ᗘᕪⓎ㟁ᩍල ᗘᕪⓎ㟁ᩍල ᗘᕪⓎ㟁ᩍල ᗘᕪⓎ㟁ᩍල        㛤Ⓨࡓࡋᩍල(7)ࡣ㸪↓Ⰽ㏱᫂

☜࡟どぬⓗࢆᵓ㐀ࡢ㸪ෆ㒊ࡾ࠾࡚ࢀࡉᯈ࡛〇సࣝࣜࢡ࢔ࡢ

ㄆ ࡗ࡞࡟࠺ࡼࡿࡁ࡛  ࠋࡍ♧࡟ᅗ㸯ࢆእほࡢᩍලࠋࡿ࠸࡚

ᩍලࡣ࡟㸪㸰ࡢࡘỈᵴ㸦㧗 ࣭ప 㸧ࡀタࢀࡽࡅ㸪ࢀࡇ

࡟㸪Ỉᵴࡾ࠾࡚ࢀࡽࡅ௜ࡾྲྀࡀࣥ࢕ࣇࡢ࣒࢘ࢽ࣑ࣝ࢔࡟ࡽ

ධࡓࢀࡽࢀ≀㉁㸦Ỉ࡝࡞㸧ࡢ ᗘ㸦⇕㔞㸧ࢆእ㒊࡟ఏࡿ࠼

ᙺ๭ࡢࣥ࢕ࣇࠋࡿ࠸࡚ࡋࢆ ᗘࡣ㸪࣒࢘ࢽ࣑ࣝ࢔୸Წ࡟ఏ

ࣝ࣌ࡀࢀࡑ㸪ࡾࢃ ࢳ ⣲࢙Ꮚ㸦⇕㟁෭ ⣲༷Ꮚ㸸Peltier device㸧

ࡇ࡛ࡑ㸪ࡾࢃఏ࡟ ⇕㟁Ⓨ㟁ࢀ࡚ࢃ⾜ࡀ  ࠋࡿ࠸

 

ᅗ㸯 ᩍලࡢእほ 

 

⇕㟁Ⓨ㟁ࡣ࡜㸪⇕࢚ࢆ࣮ࢠࣝࢿ┤᥋㟁Ẽ࢚࡟࣮ࢠࣝࢿኚ

᥮࡛ࡢࡶࡿࡍ㸪㧗 㒊ศࡽ࠿ప 㒊ศ࠺ࡼࡋື⛣ࡀ⇕࡜࡬

ࠋࡿ࠶࡛ࡢࡶࡿࡍኚ᥮࡟࣮ࢠࣝࢿ㟁Ẽ࢚ࢆ࣮ࢠࣝࢿ࢚ࡿࡍ࡜

༢఩⣲Ꮚࡓࡋ᥋ྜࢆᑟయ༙ࡢ㹌ᆺ࡜㸪㹎ᆺࡣ⣲Ꮚ࢙ࢳࣝ࣌

㧗ࢆప 㸪୍᪉ࢆ᪉୍ࡢ⣲Ꮚࡢࡇ㸪ࡾ࠾࡚ࢀࡉ᥋ྜᩘ「ࡀ

Ⓨࡀὶ⇕࡟ప ഃࡽ࠿㧗 ഃ࡚ࡋ㏻ࢆ⣲Ꮚ࡜ࡿࡍᣢ⥔࡟ 

㸪ࡋὶධࡀ࣮ࢠࣝࢿ࢚⇕࡟⣲Ꮚෆࡽ࠿㧗 ഃࡕ༶ࠋࡿࡍ⏕

⣲Ꮚࢆ㏻㐣࡚ࡋప ഃࡽ࠿ᨺฟࡿࢀࡉ᫬㸪⣲Ꮚ࡟ὶධࡓࡋ

ࣝࢿ⣲Ꮚෆ㒊࡛㟁Ẽ࢚࡟ࡎࢀࡉ⇕ᨺࡀ㒊୍ࡢ࣮ࢠࣝࢿ࢚⇕

ࡀ࡜ࡇࡍฟࡾྲྀ࡚ࡋ࡜㟁ຊࡽ࠿㸪እ㒊㈇Ⲵࢀࡉኚ᥮࡟࣮ࢠ

⏕Ⓨࡢ㸪↓㈇Ⲵ≧ែ࡜ᗘᕪ ࡢ࡚ࡋ⏝άࢆᮏᩍලࠋࡿࡁ࡛

㟁ᅽࡢ㛵ಀࢆᅗ㸰ࠋࡍ♧࡟ 

 

ᅗ㸰  ᗘᕪ࡜Ⓨ⏕㟁ᅽ㸦↓㈇Ⲵ㸧ࡢ㛵ಀ 

 

ᮏᩍᮦ࡛ ࡇ࡛ࡇ㸪ࡣ Ⓨ⏕ࡓࡋ㟁Ẽ ࢿ࢚ࣝ ࢠ࣮ ࡋ࡚⏝฼ࢆ 㸪

㹂㹁ࣔ ࢆ㸦እ㒊㈇Ⲵ㸸S♫〇H148㸧ືࢱ࣮ సࡏࡉ㸪 ᗘᕪ

ࠋࡿ࠶࡛ࡢࡶࡿࡍ⩦Ꮫ࡚ࡋ㏻ࢆᐇ㦂ࢆ࡜ࡇࡿࡍⓎ㟁ࡾࡼ࡟

ᐇ㦂࡚ࡋ࡜ ᐃࡣࡢࡶࡿࡍ㸪Ỉᵴෆࡢ ᗘ㸪࢙࣌ࣝࢳ⣲Ꮚ

࣒࢘ࢽ࣑ࣝ࢔ࡓࢀࡽࡅ௜ࡾྲྀ࡟⣲Ꮚ࢙ࢳ㠃 ᗘ㸦࣌ࣝ⾲ࡢ

୸Წࡢ㧗࣭ ప ഃ࡟ ᗘィྀྲࢆ ࡅ௜࡚ࡾ 㸧㸪Ⓨ⏕㟁ᅽ㸪ࡿ࠶

㈇Ⲵ㟁ὶ࡛ࡓࡲࠋࡿ࠶㸪࣮ࣔࡢࢱᅇ㌿ᩘ࡟ࣛ࣌ࣟࣉࡶ཯ᑕ

ᯈࡾྲྀࢆ௜ࡅ㸪ගࡿࡼ࡟㠀᥋ゐ࡛ ᐃ࠶࡛⬟ྍࡀ࡜ࡇࡿࡍ

ࠋ࣌ࡿ ࢳ࢙ࣝ ⣲Ꮚࡢ ᗘ ᐃࡢᅇ㊰ᅗࢆᅗ㸱ࠋࡍ♧࡟ 

 

ᅗ㸱  ᗘ࣭ 㟁ᅽ࣭ 㟁ὶ ᐃࡢᅇ㊰ 

 

ᮏᩍලࡢỈᵴࡣ࡟㸪࣮࢜ࢆ࣮ࣟࣇࣂ㜵Ṇྲྀࡀࣉ࢖ࣃࡿࡍ

࠿ࣉ࢖ࣃࡢࡑሙྜࡓ࠼ຍࢆỈࡢ㸪୍ᐃ㔞ࡾ࠾࡚ࢀࡽࡅ௜ࡾ

㸪Ỉᵴࡓࡲࠋࡿ࠸࡚ࡗ࡞࡟࠺ࡼࡿࢀὶ࡟Ỉᵴࡅཷࡢୗ㒊ࡽ

ࡢ㸪ୗ㒊ࡾࡼ࡟࡜ࡇࡍእࢆࣉ࢖ࣃࡢࡇ㸪ࡶỈࡓࢀࡽࡵ㈓࡟

㏫ࢆ㸪ᩍලࡵࡓࡢࡑࠋࡿ࠸࡚ࡗ࡞࡟࠺ࡼࡿࢀὶ࡟Ỉᵴࡅཷ

࠿ࡘࡀỈ⁲࡟㸪ᶵჾ㢮ࡃ࡞ࡀᚲせࡿࡍࢆࡁỈᢤ࡚ࡋ࡟ࡲࡉ

እࡢࣉ࢖ࣃ࣮ࣟࣇ࣮ࣂ࣮࢜࡜Ỉᵴࠋࡿ࠸࡚ࡗ࡞࡟࠺ࡼ࠸࡞

ほࢆᅗ㸲ࠋࡍ♧࡟ 



 

 

࣒ࢦࣥࢥࣜࢩ

᫬࣮ࣟࣇ࣮ࣂ࣮࢜
ࡿࡕⴠ࡟ୗࡀỈࡽ࠿ࡇࡇ

᤼Ỉ᫬ࢆࣉ࢖ࣃ࡟ᢤࡿྲྀࡁ

φ10ࣉ࢖ࣃࣝࣜࢡ࢔

7010
1
0

8
0

1
0
0

 

ᅗ㸲 Ỉᵴ࣮࢜࡜ ࣂ ࣇ࣮ࣟ ࢖ࣃ࣮  እほࡢࣉ

 

2࣭࣭࣭࣭2     ᗘᕪືຊฟຊᩍල ᗘᕪືຊฟຊᩍල ᗘᕪືຊฟຊᩍල ᗘᕪືຊฟຊᩍල         ᗘᕪࢆ฼⏝ື࡚ࡋసࡍ

࣮ࣜࢱࢫᩍල(8)㸦ప ᗘᕪࡿ ࢢ࢚ࣥ ࢪࣥࣥ 㸸௨ᚋ㸪ື సᩍල

ࢆ࣮ࢠࣝࢿᗘᕪ࢚ ࡿࡌ⏕࡟㧗 㒊࡜㸪ప 㒊ࡣ㸧ࡍグ࡜

฼⏝ື࡚ࡋస࡛ࡢࡶࡿࡍ㸪྾⇕࣭ᗫ⇕ࡿࡍ㒊ศࡀศࡸࡾ࠿

 ࠋࡓࡋ〇స࡟࠺ࡼ࠸ࡍ

ᮏᐇ㦂ᤵᴗ࡛ࡣ㸪 ᗘᕪⓎ㟁⿦⨨㸦࢙࣌ࣝࢳ⣲Ꮚ㸧࡛ࡢ

ᐇ㦂㸦 ᗘᕪЍ㟁ຊ㸧ᚋ㸪 ᗘᕪືࡽ࠿ຊࡾྲྀࢆฟືࡍస

ᩍලࡢ࡬ᤵᴗᒎ㛤ࢆᛕ㢌࡚࠸⨨࡟㛤Ⓨࢆ㐍ືࠋࡓࡵసᩍල

ࡍ㸪⇕஺᥮ࡢࣥࢪ࢚ࣥࢢ࣮ࣥࣜࢱࢫᆺࢧ࣮ࣞࣉࢫ࢕ࢹ㸪ࡣ

タ࡟㒊ୖࡢ⨨㸪 ᗘᕪⓎ㟁⿦࡟ඹ࡜ࡿᅗࢆຠ⋡໬ࡢ㒊ศࡿ

⨨ ࠋືࡓࡋᨵⰋ࡟࠺ࡼࡿࡁ࡛ సᩍලࡢእᑍࡣ㸪ᖜ100mm×

ዟ⾜100ࡁmm×㧗150ࡉmm࡛㸪120mmࣇࡢ ࣍ࣛ࢖ ࣮࢖ ࣝ

ࡇࡿ࠼୚ࢆ㸪 ᗘᕪࡣసᩍලືࠋࡿ࠶࡛ࡢࡶࡢᑠᆺࡘᣢࢆ

࢖ࢧ㸪ྛ࡛࡜ࡇࡿ࠼ᤊ࡟どぬⓗࢆᵝᏊࡃື࡟㸪㐃⥆ⓗ࡛࡜

ᑟධⓗࡢࡵࡓࡿࡏࡓᣢࢆ࿡࣭㛵ᚰ⯆࡟஺᥮⇕ࡸసືࡢࣝࢡ

ᙺ๭࡚ࡋ࡜ά⏝ࡓࡲࠋࡓࡋ࡜࡜ࡇࡿࡍ㸪 ᗘᕪືࡿࡼ࡟స

㏿ᗘࡢኚ໬ࡽ࠿㸪࢚࣮ࢠࣝࢿኚ᥮ࡢຠ⋡ࡶ࡚࠸ࡘ࡟Ꮫ⩦ࡉ

㒊ୖࡢᗘᕪⓎ㟁ᩍල ࢆసᩍලື࡟ᅗ㸳ࠋࡓࡋ࡜࡜ࡇࡿࡏ

 ࠋࡍ♧ࢆ┿෗ࡓࡋタᐃ࡟

2࣭࣭࣭࣭ 3    ືຊືຊືຊືຊ䜢䜢䜢䜢ྲྀྲྀྲྲྀྀ䜚䜚䜚䜚ฟฟฟฟ䛩䛩䛩䛩ཎ⌮ཎ⌮ཎ⌮ཎ⌮䜢䜢䜢䜢ㄝ᫂ㄝㄝ᫂᫂ㄝ᫂䛩䜛䛩䜛䛩䜛䛩䜛ᩍලᩍලᩍලᩍල        సືᩍලࡣ㸪

ᑠᆺ࡛ෆ㒊ᵓ㐀࡛ࡲ☜ㄆࡵࡓ࠸࡞ࡁ࡛ࡀ࡜ࡇࡿࡍ㸪࣮ࢱࢫ

ᩍලࡿࡍㄝ᫂ࡃࡍࡸࡾ࠿ศࢆ⌮సཎືࡢࣝࢡ࢖ࢧࢢࣥࣜ

㸦௨ᚋ㸪ㄝ᫂ᩍල࡜グࡍ㸧ࢆ㸪㏱᫂ࢆࢡࢵ࢕ࢸࢫࣛࣉࡢ⏝

࠸ ᮏ࡚య㸦እᯟ㸧ࢆసᡂࠋࡓࡋㄝ᫂ ᩍලࡢእᑍࡣ㸪ᖜ650mm

×ዟ⾜280ࡁmm×㧗460ࡉmm࡛୺せ࡞㒊ရࡣ㸪┤᥋ほᐹ

 ࠋࡓࡋᕤኵ࠺ࡼࡿࡁ࡛

 

ᅗ㸳  ᗘᕪⓎ㟁ᩍලୖࡢ 㒊࡟タ⨨ࡓࡋ సືᩍල 

 

 

ᅗ㸴 ㄝ ᩍ᫂ලࡢෆ㒊ɔ 㐀 

 

ࣃ㸪ࢧ࣮ࣞࣉࢫ࢕ࢹ㸪ࢻࢵࣟࣥࢥ㒊ศ㸪ࢡࣥࣛࢡ㸪ࡓࡲ

࡜㒊ࢧ࣮ࣞࣉࢫ࢕ࢹ㸪࡛⬟ྍࡀࡋእࡾ㸪ྲྀࡣࣥࢺࢫࣆ࣮࣡

ࡀ࡜ࡇࡿࡍほᐹࢆᵝᏊࡿࡍసື࡟⮬⊃ࡀ㒊ࣥࢺࢫࣆ࣮࣡ࣃ

ࣥࢺࢫࣆ࣮࣡ࣃࡸࢧ࣮ࣞࣉࢫ࢕ࢹ㸪ࡾࡼ࡟ࡽࢀࡇࠋࡿࡁ࡛



 

 

ࠋࡿࢀࡽ࠼⪄࡜ࡿࡁ࡛ࡀ࡜ࡇࡿࡍ⩦Ꮫ࡚࠸ࡘ࡟ᙺ๭ࡍࡓᯝࡢ

ࢹࡸࣥࢺࢫࣆ࣮࣡ࣃ࡜᫬ᮇࡢ㸪⇕஺᥮ࡣ㸪ㄝ᫂ᩍල࡛ࡓࡲ

⩦㸪Ꮫ࡛ࡲ࠿ࡿ࠶ࡀ㛵ಀ࡞࠺ࡼࡢ࡝࡟⨨఩ࡢࢧ࣮ࣞࣉࢫ࢕

ෆ㒊ᵓ㐀ࡢㄝ᫂ᩍලࠋࡿࢀࡽ࠼⪄࡜ࡿࡁ࡛ࡀ࡜ࡇࡿࡵ῝ࢆ

 ࠋࡍ♧࡟ᅗ㸴ࢆ

3.    ᐇ㦂ᤵᴗᐇ㦂ᤵᴗᐇ㦂ᤵᴗᐇ㦂ᤵᴗ 

3࣭࣭࣭࣭ 1    ᐇ㦂᪥᫬ཬᐇ㦂᪥᫬ཬᐇ㦂᪥᫬ཬᐇ㦂᪥᫬ཬ䜃䜃䜃䜃ᑐ㇟ᑐ㇟ᑐ㇟ᑐ㇟        2007ᖺ6᭶࡟A୰Ꮫᰯ ➨ࡢ

㸰Ꮫᖺ㑅ᢥᩍ⛉ᢏ⾡⛉㸦࢚ ࢿࣝ ࢠ ኚ࣮᥮࣮ࢥ ࡟15ྡࡢ㸧ࢫ

ᑐࡋ㸪㸱᫬㛫ࢆ㓄ᙜ࡚ࡋ ᐇ㦂ᤵᴗࢆᐇ᪋ࠋࡓࡋ 

3࣭࣭࣭࣭2    ᤵᴗᒎ㛤ᤵᴗᒎ㛤ᤵᴗᒎ㛤ᤵᴗᒎ㛤  Ꮫ⩦┠ᶆࢆ㸪͆⇕࢚ࢆ࣮ࢠࣝࢿຠᯝ

ⓗ࡟ά⏝ࡿࡍ௙⤌࡜͇ࠋ࠺ࡼ࠼⪄ࢆࡳタᐃࠋࡓࡋᤵᴗ๓ᚋ

஦๓࣭࡟ ஦ᚋㄪᰝ㸦㸲௳ἲ㸧ࢆ㸪2㐌㛫ᚋ࡟㐜ᘏㄪᰝ㸦ᮇᮎ

 ࠋࡓࡋᐇ᪋ࢆ㸧ࢺࢫࢸ

ᤵᴗᒎ㛤ࡣ㸪➨㸯ᰯ᫬࡛ࡣ㸪᪥ᮏࡿࡅ࠾࡟Ⓨ㟁ࡢ✀㢮㸪

ᵓ㐀㸪⌧≧ࡾ▱࡚࠸ࡘ࡟㸪ᢏ⾡ࡀᯝࡍࡓᙺ๭࡚࠸ࡘ࡟Ꮫ⩦

╔࡟࣮ࢠࣝࢿ࢚࣮ࣥࣜࢡ࠸ࡋඃ࡟㸪⎔ቃࡶ୰࡛ࡢࡑࠋࡓࡋ

ࢆ⩦Ꮫ࡟ࡽࡉ㸪ࡋ┠  ࠋࡓࡵ̔̀

➨㸰ᰯ᫬࡛ࡣ㸪 ᗘᕪ࢚ࢆ࣮ࢠࣝࢿ㟁Ẽ࢚࡟࣮ࢠࣝࢿኚ

᥮ࡿࡍ௙⤌ࢆࡳᏛ⩦࡛ࡇࡑࠋࡓࡋ ᗘᕪⓎ㟁⿦⨨࠸⏝ࢆ㸪

ᐇ㦂ࠋࡓࡗ⾜ࢆᐇ㦂ෆᐜࡣ㸪20⛊㛫㝸࡛ ప  㧗࣭ 㒊ഃࡢ

 ᗘኚ໬࣭㟁ὶ࣭㟁ᅽࡢኚ໬ࡵ࡜ࡲࢆ㸪Ⓨ㟁ࡢ≧ែࢆ☜ㄆ

࡜ࡇࡿࡍ  ࠋࡿ࠶࡛

➨㸱ᰯ᫬࡛ࡣ㸪ືసᩍල࡚࠸⏝ࢆ࡝࡞ᤵᴗࢆᒎ㛤ࠋࡓࡋ

ᣦᑟࡢᡭ㡰ࡣ㸪ձື సᩍල࠸⏝ࢆ 㸪࡚SEࡀ ᗘᕪ ࢿ࢚ࣝ ࢠ

⏝ࢆղㄝ᫂ᩍලࠋࡓࡋ⩦Ꮫࢆ࡜ࡇࡿ࠸࡚ࡋసື࡚ࡗࡼ࡟࣮

࠸ 㸪࡚࣡ࣃ ࢺࢫࣆ࣮ ࢫࣉ࢕ࢹࡸࣥ ࣮ࣞ 㸪ࡾ▱ࢆᙺ๭ࡢ࡝࡞ࢧ

ືసཎ⌮ࢆᏛ⩦ࠋࡓࡋճ࠸⏝ࢆ࢔࢙࢘ࢺࣇࢯ㸪࣮ࣥࣜࢱࢫ

ࡢࢧ࣮ࣞࣉࢫ࢕ࢹ㸪ࣥࢺࢫࣆ࣮࣡ࣃ࡜㡰ᗎᛶࡢࣝࢡ࢖ࢧࢢ

࣮ࣜࢱࢫմࠋࡓࡋㄆ☜ࢆࡁື ࢡ࢖ࢧࢢࣥ 㸪ࡵ࡜ࡲࢆᚩ≉ࡢࣝ

⎔ቃ࢚࡜ ࢿࣝ ࢠ࣮ ၥ㢟࠸࡚ࡘ࡟ ⪃ᐹࠋࡓࡋ 

3࣭࣭࣭࣭3    ⏕ᚐ⏕ᚐ⏕ᚐ⏕ᚐ䛾䛾䛾䛾཯ᛂཬ཯ᛂཬ཯ᛂཬ཯ᛂཬ䜃䜃䜃䜃䜰䞁䜿䞊䝖䜰䞁䜿䞊䝖䜰䞁䜿䞊䝖䜰䞁䜿䞊䝖⤖ᯝ⤖ᯝ⤖ᯝ⤖ᯝ  ஦๓ㄪᰝࡽ࠿㸪

 ᗘᕪⓎ㟁࡟ࣥࢪ࢚ࣥࢢ࣮ࣥࣜࢱࢫࡸ㛵ືࡿࡍసཎ⌮ࢆ▱

ࡋᑐ࡟ᩍලࡢ✀㸪ྛࡽࡀ࡞ࡋ࠿ࡋࠋࡓࡗ࠶࡛↓ⓙࡣᚐ⏕ࡿ

࡚⏕ᚐࡣ⯆࿡࣭㛵ᚰࢆᣢࡕ㸪⇕ᚰ࡟Ꮫ⩦ࡴ⤌ࡾྲྀ࡟ጼໃࢆ

ぢࠋࡓࡏ஦ᚋࢺ࣮ࢣࣥ࢔ࡢ⤖ᯝࡽ࠿㸪ᐇ㦂࡟㛵͆ࡣ࡚ࡋほ

ᐹ͇͆ண᝿͇ࡢ࡚࠸ࡘ࡟㡯┠ࡀ㸪ඹ࡟㧗ࠋࡓࡋ♧ࢆ್࠸⏕

ᚐ㐩ࡣᐇ㦂࡟ᑐ࡚ࡋண᝿ࢆᣢࡕ㸪ⓗ☜࡟ほᐹ࡜ࡇࡓ࠸࡚ࡋ

࡟͇ࡓࡁ࡛ࡀ࡜ࡇ࠺⾜ࢆᐇ㦂ࡃࡋṇ͆࡟ᵝྠࠋࡓࢀࡉ♧ࡀ

࠸࡚ࡘ ࠸㧗ࡶ  ࠋࡓࡋ♧ࢆ್

ືసཎ⌮ࡢ⌮ゎࡣ࡚࠸ࡘ࡟㸪ࡰ࡯඲࡚ࡢ⏕ᚐࡀ⌮ゎ࡛ࡁ

࠼⟆࡜ࡓ 㸪ࡾࡲ㧗ࡶព㆑ࡿࡍ㛵࡟㸪⎔ቃၥ㢟࡟ࡽࡉࠋࡓ࠸࡚

ᤵᴗ඲యࡀᴦࡿ࠼⟆࡜ࡓࡗ࠿ࡋ⏕ᚐࡀከࡃぢࠋࡓࢀࡽ᪂ࡋ

ྲྀ࡟⩦Ꮫ࡟ពḧⓗࡕᣢࢆ࿡࣭㛵ᚰ⯆࡚ࡋᑐ࡟ቃ⎔ࡸ⾡ᢏ࠸

ホࡿࡍᑐ࡟ᩍᮦ࣭ᩍලࠋࡿࢀࡉ᥎ᐹ࡜ࡓࡁ࡛ࡀ࡜ࡇࡴ⤌ࡾ

౯ࡶ㧗ࡃ㸪ᡤᮇࡢ┠ⓗࢆᯝ࡜ࡓࡋࡓᛮࠋࡿࢀࢃ 

4.    ⤖⤖⤖⤖        ゝゝゝゝ 

๓㏙ࡢ᮲௳ୗ࡛ᐇ㦂ᤵᴗࡓࡗ⾜ࢆ⤖ᯝ㸪㛤Ⓨࡓࡋᩍᮦ࣭

ᩍලࢆά⏝ࡾࡼ࡟࡜ࡇࡿࡍ㸪 ᗘᕪⓎ㟁࡟㛵ࡿࡍ⯆࿡࣭㛵

ᚰࢆᣢࡏࡓ㸪ࢆࡽࢀࡑ㏻࡚ࡋ᪂࠸ࡋᢏ⾡ࡢᚲせᛶࡸ⎔ቃၥ

㢟࡟㛵ࡿࡍព㆑ࢆ㧗ࡀ࡛࡜ࡇࡿࡵ  ࠋࡿࢀࡉ᥎ᐹ࡜ࡓࡁ

ᚲࡿᅗࢆᨵၿࡢ㸪ᣦᑟ᪉ἲࡣ࡚࠸ࡘ࡟⌮㸪ືసཎࡋ࠿ࡋ

せࠋࡓࢀࡉ♧ࡶ࡜ࡇࡿ࠶ࡀ௒ᚋࡣ㸪ᩍᮦ࣭ᩍලࡾࡼࢆά⏝

ƫ,࡟ඹ࡜ࡿࡍᨵⰋ࡟ᙧ࠸ࡍࡸࡋ ᵓ㠃ࡢᣦᑟ㸪≉ࣇ࡟ ࣍ࣛ࢖

࣮࢖ ᣦᑟ࡟☜ⓗࢆ࡝࡞ࣝ ຠᯝⓗࡢࡽࢀࡑ,࠼⪄ࢆ᪉ἲࡿࡁ࡛

ࡋ㏻࡚ࢆ㊶ᐇࢆά⏝᪉ἲ࡞ ウ᳨ࠋ࠸ࡓࡋ 

ཧ⪃ᩥ ⊩ཧ⪃ᩥ ⊩ཧ⪃ᩥ ⊩ཧ⪃ᩥ ⊩ 

(1) ㈨※࢚࣮ࢠࣝࢿᗇ㛗ᐁᐁᡣ⥲ྜᨻ⟇ㄢ⦅㸸ᖹᡂ 16
ᖺᗘ∧ ⥲ྜ࢚࣮ࢠࣝࢿ⤫ィ㸪㏻ၟ⏘ᴗ◊✲♫㸦2006㸧 

(2) ᯽ᮌᏕኵ㸸࢚࣮ࢠࣝࢿ㟂⤥ぢ㏻࡜ࡋᅜᐙࢡ࢙ࢪࣟࣉ
➨㸪᪥ᮏᶵᲔᏛ఍ㄅ㸪ࢺ 109ᕳ,1052 ,ྕpp.2-4㸦2006㸧 

(3) ໬ᏛᕤᏛ఍㸸ᅗゎ᪂࢚ࡢ࣮ࢠࣝࢿ඲࡚㸪ᕤᴗㄪᰝ఍
㸦2006㸧 

(4) ᢡᒃ㈗ᗈ㸸ࣉ࣏ࣥࢺ࣮ࣄ⵳⇕ࢿ࢚┬ࡣ᫬௦ࡢษࡾᮐ
㸫ᑟධ㐍ࢥ࣭࢚ࡴ 㸪ENERGY㸪ࢺ࣮ࣗ࢟ࢥ㸤࢚ࢫ࢖࢔
➨ 2006-7ྕ㸪pp.83-85㸦2006㸧 

(5) ᒣᮏ฼୍࣭∾㔝ுဢ㸸ኴ㝧ගⓎ㟁ࡢ࣒ࢸࢫࢩᩍᮦ໬
➨ᤵᴗᐇ㊶㸪᪥ᮏ⏘ᴗᢏ⾡ᩍ⫱Ꮫ఍ㄅ㸪࡜ 42ᕳ㸪➨
4ྕ㸪pp.183-188㸦2000㸧 

(6) ᒣᮏ฼୍࣭すᮧ⌶☻࣭➉ෆ┤ᶞ㸸㢼ຊⓎ㟁ࡢ௙⤌ࡳ
➨㛤Ⓨ㸪᪥ᮏ⏘ᴗᢏ⾡ᩍ⫱Ꮫ఍ࡢᩍලࡿࡍ⩦Ꮫࢆ 17
ᅇ㛵ᮾᨭ㒊఍㸦༓ⴥ㸧㸪pp.55-56㸦2005㸧 

(7) ᒣᮏ฼୍࣭᳃ᒣ₶࣭ゅ࿴༤࣭ụୖᗣஅ㸸࢙࣌ࣝࢳ⣲
Ꮚࡓ࠸⏝ࢆ ᗘᕪⓎ㟁Ꮫ⩦ᩍලࡢ㛤Ⓨ࡜ᤵᴗᐇ㊶㸪
᪥ᮏ⏘ᴗᢏ⾡ᩍ⫱Ꮫ఍ㄅ㸪➨49ᕳ㸪➨4ྕ㸪pp.315-322
㸦2008㸧 

(8) ᒣᮏ฼୍࣭ᫍ㔝Ꮥோ㸸ࣝࢡ࢖ࢧࢢ࣮ࣥࣜࢱࢫᏛ⩦ࢆ
ᨭ᥼ࡿࡍᩍලࡢ㛤Ⓨ㸪᪥ᮏᶵᲔᏛ఍ᖺḟ኱఍㸦2008㸧 


