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Ԇᴺ ᾼҞ σֲḉҙ Ҟ

Å 1986ẉ▐ᴂᶽḙᶁӌדḙњўḙᶱι1990ẉ ᶂṵ ᾹἘᶽḙ ‗ᴵ ớњўᴈᶱ
90-93 ᴈᶱᵅ

Å 1993ẉặᶂιᴩ ҈ѧᶂ ḙ ѧỌι1995ẉ ѭ״ ᵔ ᴈᶱּוṀṷ
Å 1999ẉүѕ─ҏ ᶼḘᾉ Ḙ ך᷊ ֭ ἂ◕ ᾉὌιԒү ј─∏ṩ
Ḙ ׇ

Å 2002ẉ үᵘѭѦᶁ Ḙֿכ Ѧịα702βỨ ιἻүɎ ɏᴹ Ӌј ở
אָ ҙε ׇ ṶιɎ┼─ ᶰɏᴹα2009 -2013β אָ ҙᵘ Ṷ

Å 2012ẉ ԃѧ᷁ ᶂח ά҄Ɏ ҙ┼▄ ɏ ᴹẊᴩֹԃᵙᶂḲ ṀҚ￼ҙ
ὶ

Å 2013ẉז і╤╤═ᶽḙιֳ ᶂԓ ѥ┼ Ḙјἆῠֿכ Ѧị,ᴧ Ẽ ὠἇ▄
‖

Å 2016ẉ Nature  Ố ѭѦᶁױᶼ ḘѲᾯ
Å 2018ẉ9ῴԅ Ԅז ▬ᶽḙιᴩ ѭ┼─ἆῠ ṿᾉὌιἻү ▬ᶽḙ-і╤╤═ᶽ
ḙ ᵀ▄ Ἡ  ѧỌѮү

Å 2013-Ҟι Ṁấ ɒ▄ ḙἩ  ḫט ḯɓẊἄוέᾁ҃Ԅ─ὒ≡ ג
Å 2020ẉӐѭѕ─⌂џᾚשấᴦấᾄ30ᵔẈҥ ᴩֹῳ ṀҚὶ

ở

▬ᶽḙ Ẁᾨάι▄╤Ἡ  ѧỌѮү
▬ᶽḙ-і╤╤═ᶽḙ ᵀ▄ Ἡ  ѧỌѮү

ᵃΰ Ἡῶ ԇᴻ ҆ι ẀἩ 

ἄᾨάṯᶇSCIu EIῢỏѕᴦ ᾑԉ 300Ӎ ιᵄ֯2017-2019ẉElsevier╤═Ṫ
ᶟɎѦᶁ ẫḘ ɏ₧ᴅιאἻү5῞ᶁ Ῑ ײַ ḋι ԋ ᴧ῎њַᶺ

5⁸ ῏ ḿҙὓ



ἄᾨάӐѭɒ ᴺɓ ᴧᵽ Ҧ ἄᵔᴩֹῳ ṀҚὶ ἄᾨάӐѭ╠ѠᾡẦ30ᵕẉҦ ҚⱶᴩֹԃᵙᶂḲ Ṁ￼ὶ

ἄᾨά ά҄ᶂḲ ḙἩ  ℓ ᷾ ѿ ἄᾨά ά҄ɒ Қ▄☺ ᴺɓ ḙ ⸗ ᾨά ѿ ѧᶂṪᴈҺ ᷾ ѿ



ḿԊ

Ὴүі╤ṴḌѿ Ặ Ὴүі╤ṴḌѿ ⃰ Ὴү Ἡ є ῊүᶂḲ╤═ṕṕ ְ

Ὴүі╤Ṵ ḌѮүṁḒ

ᴝ Ἡ א ấ’

ῊүҚᶽẂḌҺאḌᵔ ΰ Ἡ ᶽњ ᴻᴻ ҽḣ │Ṟ└ַṒ ҍѮẀⱫỊᴂ¶ậ ᷈

ᴝ ᶾṪў ’Ḥ



Ԇᴺ ᾼҞ σ–ịᵼ ởᵓ

Ԇᴺ ҅
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↓ ҲўḲ
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▬ᶽḙ Ẁᾨά
ᴝѧ 702ἍἍ
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Ḡ ҹ ᴇᶰ

Ở ת
ᴝѧ 710Ἅ ᵔ
▬ᶽḙא ᵔ

Ởא ת
ᴝẼ ╤═ Ἡ ת
ᴝѧ ᵽі Ṫ ṷ
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љ כֿ ҙᵓ(5ҙβσ fl῟┴ Ҽ Ẉ‏ ẞ’’

ᴇᶰα11ҙβσ fl ᴂ ԍ ḡᾰ ꜘ ╕Ѹ ᴈⱫ ְᵏ ֤ fl ◊

ӟכֿ α1ҙβσ Ố═

ἆῠᵼ



Ԇᴺ ᾼҞ σֿכᴦῪҬ

ѕ─┼ Ḙṩ ἆῠֿכ Ѧị
(Өּזᶋᶊιᴧ Қѭ ἄᾨάζ

ᶉ σ і╤Ṵ╠ѠᾺתѪ▪ᾺⱭת╤ Ά Ἡ

σ 2600 

ᶴσ ↨−χ20*10*7m
ᵂ χ30tד

ᴙדⁿχ3*140MPaψ1*180MPa

ⱴ σ ᶽ▄ẙ Қ☺↨ᵸ╜

ԍңσ і╤Ṵ ῞ᾨ ᶢᶊε ḌὛⱲζ

ᵂ῀ כֿ Ѧịα ֭Ѧβ

ᶉ σ ‐ṩṴ ת▬ ᵺ 2ᴺ

σ 2000

ᶴσ ↨−2χ0*10*5 mψ
ᵂ χ10tψד

ᴙדⁿχ2*10MPaψ1*180MPa

ⱴ σ ᶽ▄ẙῂҚ☺↨ᵸᵙԎҤΰ ↨ї ᶵ╜

ԍңσ ╜ ιғᵝ ᴧι ῞ᴠ ѭ ӌ￼
ᵀớḫ ᶋἍ

ᵂ῀

ᶉ σ ‐ṩṴӎ‐ְת’ 8ᴺ

σ 250 +50 ԇḯה

ᶴσ ↨−χ7.0*4.0*2.5 m
ᵂ χ5tד

ᴙדⁿχ1*10MPa

ⱴ σ ᶽ▄ẙῂҚ☺↨ᵸᵙԎҤΰ ↨ї ᶵ╜

ԍңσ ╜ ιғᵝ ᴧѭ ӌ￼ ᵀớ ᶋ
Ἅ



Ԇᴺ ᾼҞ σӗựјᾀἵ

ӗự ‏ ṯ ᾀἵ

▄╤Ἡ  ᴧѧỌ

‐ṩṴ ת▬ ▬ ἑ ֮A
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₯і ╒∑ῡᵷҙ
Underwater Hull Cleaner


