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1.ὴ㐵ඛ㸸㒔ᕷྡ ࢖ࣀࣜ࢖ᕞ࣮ࣥ࣌ࣥࣕࢩ              㸦ᅜྡ ⡿ᅜ 㸧 

2.◊✲ㄢ㢟ྡ㸦࿴ᩥ㸧 㸸 Ᏹᐂ᥎㐍ᶵෆ㒊ཬࡧእ㒊ࡿࡅ࠾࡟┦ኚ໬ࡴྵࢆᕼⷧὶయ್ᩘࡢゎᯒ  

3.ὴ㐵ᮇ㛫㸸௧࿴ 㸱ᖺ 㸷᭶ 㸯᪥ 㹼 ௧࿴ 㸱ᖺ 㸯㸰᭶ 㸯㸮᪥ 㸦 㸯㸮㸯᪥㛫㸧  

4.ཷධᶵ㛵ྡ࣭㒊ᒁྡ㸸 Department of Aerospace Engineering, University of Illinois  

5.ὴ㐵ඛ࡛ᚑ஦ࡓࡋ◊✲ෆᐜ࡜◊✲≧ἣ㸦1/2ࢪ࣮࣌⛬ᗘࢆ┠Ᏻ࡟グධ࡜ࡇࡿࡍ㸧 

 

 ὴ㐵ඛ࡚࠸࠾࡟㸪⚾ࠕࡣᏱᐂ᥎㐍ᶵෆ㒊ཬࡧእ㒊ࡿࡅ࠾࡟┦ኚ໬ࡴྵࢆᕼⷧὶయ್ᩘࡢゎᯒࠖࡢ

ㄢ㢟ྡ࡛㸪࢖ࣀࣜ࢖኱Ꮫᰯ࣮ࣥ࣌ࣥࣕࢩࢼࣂ࣮࢔㸪Deborah Levinᩍᤵ࡛࡜ࡶࡢᏱᐂ᥎㐍ᶵ್ᩘࡢィ

ࡣ㸬ᙜ◊✲ᐊࡔࢇ⤌ࡾྲྀ࡟⟭ CHAOSࣂࣝࢯࢢࣥ࢕ࢸ࣮ࣗࣆࣥࢥࢫ࢔ࢽࢪࣟࢸ࣊࠺࠸࡜ 㸦࣮GPU࠸⏝ࢆ

ከࢆᙜ࡚ࡾ๭ࢻ࣮ࣀࡢBlue Waters࣮ࢱ࣮ࣗࣆࣥࢥ࣮ࣃ࣮ࢫ㸪ࡾ࠾࡚ࡋᡤ᭷ࢆ㸧࣮ࣂࣝࢯ⟭୪ิィࡓ

ࢫࢭࢡ࢔ࡢ࡬ࢱ࣮ࣗࣆࣥࢥ࣮ࣃ࣮ࢫࡧཬࢢࣥ࢕ࢸ࣮ࣗࣆࣥࢥࢫ࢔ࢽࢪࣟࢸ࣊ࡣ⚾㸬ࡿ࠸࡚ࡋᚓ⋓ࡃ

⤖✲◊㸬ࡔࢇᏛ࡛࡜ࡇࡿࡍ⌧෌ࢆᯝ⤖ࡢ✲◊⾜ඛࡓࢀࢃ⾜࡚࠸⏝ࢆࢻ࣮ࢥゎᯒ್ᩘࡢ㸪௚࡚࠸ࡘ࡟

ᯝࡢ෌⌧࡚ࡗࡼ࡟㸪ᮏィ⟬ࡢࢻ࣮ࢥ㐺⏝ጇᙜᛶࢆ☜ㄆࡓࡋ㸬ィ⟬࡚࠸ࡘ࡟ࢻ࣮ࢥᏛࡔࢇᚋ㸪Ᏹᐂᶵ

 㸬ࡓࡋᑟධ࡬ෆࢻ࣮ࢥࢆࢢࣥࣜࢹ཯ᑕࣔࡢ⢏Ꮚࡢ㸪ᅛయ⾲㠃࡛࡞ᚲせ୙ྍḞ࡟΅ᖸࡢ᥎㐍ᶵ࡜

 ᙜㄢ㢟࡜୪⾜࡚ࡋ㸪ὴ㐵ඛࡢ◊✲ㄢ㢟࡛ࠕࡿ࠶Ᏹᐂ᥎㐍ᶵࡢᆅୖヨ㦂ࡿࡅ࠾࡟タഛᙳ㡪ホ౯ࠖ࡟

ࡢ㸬ඛࡓࡋᶍᨃࢆసືࡢ㟁Ẽ᥎㐍ᶵࡿࡅ࠾࡟ቃ⎔ࡓࢀࡲᅖ࡟㸪ᅛయቨ㠃ࡣ㸬ᮏㄢ㢟࡛ࡔࢇ⤌ࡾྲྀࡶ

ㄢ㢟࡛ᑟධࡓࡋᅛయቨ㠃࡛ࡢᣑᩓ཯ᑕࢆᑟධࡋ㸪࡟ࢀࡑక࠺⢏ᏊᩘቑຍࢆゎỴ࣮ࢥ࣒ࣛࢢࣟࣉࡿࡍ

ࡢࡵࡓࡿࡍᶍᨃࢆヨ㦂タഛࡓࡲ㸬ࡓࡗ⾜ࢆಟṇࡢࢻ Numerical pumpࡢᑟධ࡚࠸ࡘ࡟Ꮫࡧ㸪ᑟධ࡟╔

ᡭࡓࡋ㸬 
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6.◊✲ᡂᯝⓎ⾲➼ࡢぢ㏻ࡋཬࡧ௒ᚋࡢ◊✲ィ⏬ࡢ᪉ྥᛶ㸦1/2ࢪ࣮࣌⛬ᗘࢆ┠Ᏻ࡟グධ࡜ࡇࡿࡍ㸧 

 

 ᮏὴ㐵ࡣ 3 ᡂᯝࡣ≦⌧㸪ࡵࡓࡿ࠶࡛✲◊ࡓ࠸⏝ࢆᡭἲ࡞ࡓ᪂࡚ࡗ࡜࡟⚾㸪ࡾ࠶ᮇ㛫࡛࠸▷࡜᭶࠿

ࡢ㸪ὴ㐵ඛࡋ࠿ࡋ㸬࠸࡞࠸࡚ࡗ⮳࡟ࡿࡍ⾲Ⓨࢆ Levin ᩍᤵ࡜ᘬࡁ⥆ࡁඹྠ◊✲ࡀ࡜ࡇ࠺⾜ࢆỴᐃࡋ

ෆᐜ࡛㸪2022✲◊࠺⾜ࡁ⥆ࡁ௒ᚋᘬࡧᯝཬ⤖ࡢ࡛ࡲ≦⌧㸬ࡾ࠾࡚ ᖺ 6 ᭶࡟⡿ᅜ࡛ࣥࢺࢫ࣎㛤ദࢀࡉ

ࡿࢀࡉ㛤ദ࡛ࢦ࢝ࢩ⡿ᅜ࡟㸪ྠ᭶ࡧࡼ࠾㸪International Electric Propulsion Conferenceࡿ AIAA 

Aviation conference࡟Ⓨ⾲ணᐃ࡛ࡿ࠶㸬 

 ௒ᚋࡢ◊✲ィ⏬࡚ࡋ࡜㸪ලయⓗࡣ࡟ᆅୖヨ㦂ࡿࡅ࠾࡟Ᏹᐂ᥎㐍ᶵእ㒊ࡢ࣒࣮ࣝࣉ࣐ࢬࣛࣉࡢᙳ㡪

ࡓࡋ✺⾪࡟ᅛయቨ㠃ࡣ⢏Ꮚࣥ࢜࢖ࡿࢀࡉ㧗㏿࡛᤼Ẽ࠺࠸࡜㸬40,000 m/sࡃ࠸࡚ࡋ┠╔࡟≉࡚࠸ࡘ࡟

㝿࡟㸪㙾㠃཯ᑕ࣭ᣑᩓ୰࿴཯ᑕ࣭ࡀ࠿ࢀࡎ࠸ࡢࢱࢵࣃࢫ㉳ࢀࡉ࡜ࡿࡇ㸪≉࡟ࢱࢵࣃࢫ࡟㛵ࡣ࡚ࡋ㸪ᆅ

ୖヨ㦂࡚࠸࠾࡟㟁Ẽ᥎㐍ᶵࡢᑑ࿨ࢆぢ✚࡛ୖࡿࡶ㸪኱࡞ࡁᠱᛕ࡛ࡿ࠶㸬௒ᚋࡶ Levin ᩍᤵࡢ࡜ඹྠ

 㸬ࡴ⤌ࡾྲྀ࡟ᮏㄢ㢟࡚ࡌ㏻ࢆ✲◊

ࡢࠖ΅ᖸࡢ࡜ᅛయቨ㠃ࡢ㟁Ẽ᥎㐍ᶵࠕ࡜ࠖࣥࣙࢩ࣮࣑ࣞࣗࢩ኱つᶍᩘ್ࠕ㸪࡚ࡌ㏻ࢆㄢ㢟✲◊ࡢࡇ 

኱ࡃࡁ஧ࡢࡘศ㔝࡟⢭㏻ࡿ࠸࡚࠼⪄࡜ࡿࡁ࡛ࡀ࡜ࡇࡿࡍ㸬ࡢࡇ஧ࡢࡘศ㔝ࡢ⚾ࡣ༤ኈㄢ⛬ࡢ࡛ࡲ◊

㛤ࡢᮇ㛫▷ࢺࢫࢥపࡣ㸬Ỉࡿ࠸࡚࠼⪄࡜࠸ࡼࡀᛶ┦ࡢ࡜Ᏹᐂ᥎㐍ᶵࠖࡿࡍ࡜᥎㐍๣ࢆỈࠕ㸪ࡿ࠶࡛✲

Ⓨࡿ࠸࡚࠸ྥ࡟≉ᚩࡵࡓࡿ࠶ࡀ㸪኱つᶍᏱᐂᶍᨃヨ㦂タഛࡶ࡜ࡃ࡞ࡀ᥎㐍ᶵࡢᛶ⬟࣭ᑑ࿨ࢆᚓࢀࡽ

ᣢࡢ㸪Ỉ᥎㐍ᶵࡣ࡜ࡇࡿࡍᢕᥱ࡟㐺ษࢆᣲືࡢỈศᏊ࠸ᙉࡢ㸪㓟໬ᛶࡓࡲ㸬ࡿࡍ⮴ྜ࡜⟭ィ್ᩘࡿ

✲◊ࡢ⛬༤ኈㄢࡢศ⮬ࢆぢ࣭◊✲ᡭἲ▱ࡓࢀࡽᚓ࡚ࡋ࡜ࡅ࠿ࡗࡁࢆὴ㐵ࡢࡇ㸬ࡿ࠶ㄢ㢟࡛࡞ࡁ኱ࡘ

 㸬࠸ࡓࡁ࠸࡚ࡋ࡜ࡅ࠿ࡗࡁࡿࢀࢃ⾜ࡀᏱᐂ㛤Ⓨ࡞άⓎࡽ࠿ࢆᅜࡀ㸪ᡃࡋ㑏ඖ࡟

 

 

 

7.ᮏ࡟࣒ࣛࢢࣟࣉ᥇⏝࡛࡜ࡇࡓࢀࡉᚓ࡜ࡇࡓࢀࡽ㸦1/2ࢪ࣮࣌⛬ᗘࢆ┠Ᏻ࡟グධ࡜ࡇࡿࡍ㸧 

 

ࢇ㐍࡟⁥෇࡟㠀ᖖࡣ౫㢗ࢀධࡅཷࡢ࡬㸪ὴ㐵ඛ࡚ࡗࡼ࡟࣒ࣛࢢࣟࣉᮏࡿࢀࡉಖド࡟඲㠃ⓗࡀ⏝㈝ 

ࡓ࠸࡚࠼⪄࡜࠸ࡓࡋ㦂⤒ࢆάື✲◊ࡢ㸪ᾏእ◊✲ᶵ㛵࡛ࡃ࡞ࡀ㛗ᮇ⁫ᅾᶵ఍ࡢᾏእ࡛࡛ࡲࢀࡇ㸬ࡔ

 㸬ࡓࡗ࠶㦂࡛⤒࡞㈗㔜ࡶ࡚࡜ࡣὴ㐵ࡢ࣒ࣛࢢࣟࣉ㸪ᮏ࡚ࡗ࡜࡟⚾

 ὴ㐵ඛࡢ⡿ᅜ࢖ࣀࣜ࢖኱Ꮫࡣ࡛ᰯ࣮ࣥ࣌ࣥࣕࢩࢼࣂ࣮࢔㸪⮬ศࡢ◊✲ᐊ௨እࡢ࠿ࡘࡃ࠸ࡶ࡟◊✲

ᐊࡸࣝ࢖ࢱࢫ✲◊ࡢ᪉㔪ࢆయ㦂ࡓࡁ࡛ࡀ࡜ࡇࡿࡍ㸬᪥ᮏ࡜ࡇࡢࢇࢁࡕࡶࡣࡢࡿ࡞␗࡜㸪ࡢࢀࡒࢀࡑ

◊✲ᐊ࡚࠸࠾࡟ PI࡜Ꮫ⏕㸦ࢡࢻࢫ࣏ࡧࡼ࠾㸧ࡢ㛵ಀᛶࡾ࠶࡛ࡲࡊࡲࡉࡣ㸪ࡢࡑᵝᏊ࡛ࡀ࡜ࡇࡿ▱ࢆ

㸪༢ࡣ㸪⡿ᅜ࡛ࡓࡲ㸬ࡓࡌឤ࡜ࡿ࠶ࡀᙳ㡪࡞ࡁ኱࡟㝿ࡘᣢࢆᐊ✲◊ࡀ㸪௒ᚋ᪥ᮏ࡛⮬ศ⮬㌟ࡣࡢࡓࡁ

ࡢࡇ㸬ࡓࡌឤ࡜ࡿ࠶ᚩ࡛≉ࡢࡘ୍ࡶ࡜ࡇࡿ࠸࡚ࢀࢃ⾜࡚ࡋᶓ᩿ࢆᐊ✲◊ࡢࡃከࡀࢺࢡ࢙ࢪࣟࣉࡢ⊃

༠ຊࢆ㔜どࡿࡍጼໃࡣ᪥ᮏ࡛ࡽ⮬ࡶ࡚࠸࠾࡟✲◊ࡢ✚ᴟⓗࡾྲྀ࡟ධ࡜࠸ࡓࡁ࠸࡚ࢀᛮࡗ࡞࡟࠺ࡼ࠺

 㸬ࡓ

 ຍ࡚࠼◊✲௨እ࡛ࡶ㸪⡿ᅜ࡛ࡢ⏕ά࡟୙័ࡢ⚾࡞ࢀ⏕άࡓࢀࡃ࡚ࡋࢺ࣮࣏ࢧࢆ཭ேࡀከࡓࡁ࡛ࡃ

ά୧᪉⏕⚾࣭✲◊ࡶ௒ᚋࡣ࡜཭ேࡢࡽࢀࡑ㸬ࡓࡗ࠶ࡀᙳ㡪࡞ࡁ኱࡟㠀ᖖ࡚ࡗ࡜࡟⏕ேࡢ⚾㸪ࡶ࡜ࡇ

࡛஺ὶ࠸ࡓࡁ࠸࡚ࡅ⥆ࢆ㸬 

 ᭱ᚋ࡟㸪᪂ᆺࡿࡼ࡟ࢼࣟࢥ≉Ṧ࡞ᑐᛂཬࡧᗘ㔜ࡿ࡞ᘏᮇࡎࡽࢃ࠿࠿ࡶ࡟ᮏὴ㐵ࡢᶵ఍ࢆ୚࠸࡚࠼

 㸬ࡿࡆୖࡋ⏦ឤㅰ࡟ⓙᵝࡢ⪅᪥ᮏᏛ⾡᣺⯆఍ᢸᙜࡓ࠸ࡔࡓ
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