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－０．９８ｆｏｒｃｏｎｉｃａｌａｎｄｓｔｒｅａｍｌｉｎｅｄｎｏｚｚｌｅｓ）；ΔＰ０ｉｓｏｐｅｒａｔｉｎｇ
ｐｒｅｓｓｕｒｅ；ρｉｓｗａｔｅｒｄｅｎｓｉｔｙ；ｇｉｓｇｒａｖｉｔｙａｃｃｅｌｅｒａｔｉｏｎ．Ｔｈｒｏｕｇｈ
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ａｎｄｎｅｃｋｅｄｄｏｗｎｓｅｃｔｉｏｎｒｅｓｐｅｃｔｉｖｅｌｙ．Ｔｈｅｎｅｃｋｄｏｗｎｓｅｃｔｉｏｎ
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ｓｅｃｔｉｏｎｃｏｎｖｅｒｔｓｆｌｏｗｖｅｌｏｃｉｔｙｉｎｔｏｐｒｅｓｓｕｒｅ．Ｄｕｅｔｏｓｈｒｉｎｋａｇｅｏｆ
ｎｅｃｋｄｏｗｎｓｅｃｔｉｏｎａｒｅａ，ｔｈｅｆｌｏｗｖｅｌｏｃｉｔｙｉｎｃｒｅａｓｅｓ，ｗｈｉｌｅｔｈｅａｉｒ
ｐｒｅｓｓｕｒｅｄｒｏｐｓ．ＢｅｒｎｏｕｌｌｉｄｉｆｆｅｒｅｎｔｉａｌｅｑｕａｔｉｏｎｆｏｒＡＡｓｅｃｔｉｏｎａｎｄ
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ｗｈｅｎｗａｔｅｒｆｌｏｗｓｔｈｒｏｕｇｈＡＡｓｅｃｔｉｏｎａｎｄＢＢｓｅｃｔｉｏｎ，ｂｅｃａｕｓｅ
ｔｈｅｓｐａｃｉｎｇｂｅｔｗｅｅｎｔｗｏｓｅｃｔｉｏｎｓｉｓｓｍａｌｌ，ｉｔｃａｎｂｅｉｇｎｏｒｅｄ；ρｉｓ
ｗａｔｅｒｄｅｎｓｉｔｙ；ｇｉｓｇｒａｖｉｔｙａｃｃｅｌｅｒａｔｉｏｎ．
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ｃａｕｓｅｔｈｒｏａｔｄｉａｍｅｔｅｒｓｈｒｉｎｋｓｓｕｄｄｅｎｌｙ，ａｖｅｒａｇｅｖｅｌｏｃｉｔｙｏｆｗａｔｅｒ
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ｓｉｄｅｒａｔｉｏｎｉｓｔａｋｅｎｉｎｔｏａｉｒｌｉｑｕｉｄｍｉｘｉｎｇａｔｔｈｅｔｈｒｏａｔ．Ｔｈｕｓ，ａｃ
ｃｏｒｄｉｎｇｔｏｒａｔｉｏｎａｌｏｖｅｒａｌｌｓｔｒｕｃｔｕｒｅ，ｗｅｔｏｏｋ８ａｓｔｈｅｌｅｎｇｔｈｄｉａｍ
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ｓｅｃｔｉｏｎ，ｃｏｎｓｉｓｔｉｎｇｏｆｒｅｅｄ，ｒｅｅｄｈｏｌｄｅｒａｎｄｏｕｔｌｅｔｐｉｐｅ．Ｔｈｅｒｅｅｄ
ｉｓｈｏｒｉｚｏｎｔａｌｌｙｐｏｓｉｔｉｏｎｅｄａｎｄａｌｉｇｎｅｄｗｉｔｈｃｅｎｔｅｒｏｆｒｅｃｔａｎｇｕｌａｒ
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ｔｉｏｎｉｓｓｕｄｄｅｎｅｘｐａｎｓｉｏｎ，ｓｏｔｈａｔａｆｔｅｒｂｒｅａｋｉｎｇｂｙｒｅｅｄｕｌｔｒａｓｏｎ
ｉｃ，ｔｈｅｈｉｇｈｖｅｌｏｃｉｔｙｗａｔｅｒｆｌｏｗｗｉｔｈｂｕｂｂｌｅｓｓｐｒａｙｅｄｂｙｒｅｃｔａｎｇｕ
ｌａｒｎｏｚｚｌｅｆｏｒｍｓｃｏｍｐｌｅｘｔｕｒｂｕｌｅｎｔｆｌｏｗｉｎｏｕｔｌｅｔｐｉｐｅ，ｔｏｒｅａｌｉｚｅ
ｆｕｌｌｃｏｎｔａｃｔｏｆａｉｒｗｉｔｈｌｉｑｕｉｄ［１６］．Ｒｅｅｄｗｈｉｓｔｌｅｉｓａｒｒａｎｇｅｄａｔｔｈｅ
ｅｎｄｏｆＶｅｎｔｕｒｉｔｈｒｏａｔｎｏｚｚｌｅ．Ｈｉｇｈｖｅｌｏｃｉｔｙｗａｔｅｒｓｐｒａｙｅｄｂｙｎｏｚｚｌｅ
ｓｔｒｉｋｅｓｒｅｅｄｗｈｉｓｔｌｅｔｏｇｅｎｅｒａｔｅｈｉｇｈｆｒｅｑｕｅｎｃｙｖｉｂｒａｔｉｏｎａｎｄｆｏｒｍ
ｕｌｔｒａｓｏｎｉｃｗａｖｅ．Ｔｈｅａｅｒａｔｉｏｎｅｆｆｅｃｔｉｓｃｌｏｓｅｌｙｃｏｎｎｅｃｔｅｄｗｉｔｈ
ｗｈｅｔｈｅｒｉｎｈｅｒｅｎｔｆｒｅｑｕｅｎｃｙｏｆｒｅｅｄａｎｄｉｎｈｅｒｅｎｔｆｒｅｑｕｅｎｃｙｏｆｌｉｑ
ｕｉｄｆｌｏｗｒｅｅｄｒｅａｃｈｅｓｔｈｅｈａｒｍｏｎｉｃｆｒｅｑｕｅｎｃｙ．Ａｃｃｏｒｄｉｎｇｔｏｒｅｆｅｒ
ｅｎｃｅ［１７］，ｔｈｅｂａｓｅｉｎｈｅｒｅｎｔｆｒｅｑｕｅｎｃｙｏｆｃａｎｔｉｌｅｖｅｒｒｅｅｄｗｈｉｓｔｌｅ
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ｗｈｅｒｅｔｉｓｒｅｅｄｔｈｉｃｋｎｅｓｓ，ｋｉｓｒｅｅｄｗｉｄｔｈ，ｌｉｓｒｅｅｄｌｅｎｇｔｈ（ｅｆｆｅｃ
ｔｉｖｅｖｉｂｒａｔｉｏｎｐａｒｔ），ｄｉｓｒｅｅｄｄｅｎｓｉｔｙ，ｄｌｉｓｌｉｑｕｉｄｄｅｎｓｉｔｙ，Ｍｉｓ
ｒｅｅｄｍａｓｓ，ａｎｄＥｉｓＹｏｕｎｇｓｍｏｄｕｌｕｓｏｆｒｅｅｄｍａｔｅｒｉａｌ．Ｔｈｅｆｌｕｉｄ
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