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ti'ilri 1 (15 fl::LL'U.'U.) 1::lJlJl.h::~J1mlJflll.,r';HJLflLih~ BC t~t11i~~ A Lij'U.~~'VI1I'U..,r-\lLL~~-\l1'U.1tJ t111::.,)lJJ1iim111
'U It 1 q It cu

an (h) L'YhnlJ 3.00 m lJ1'U.iim111t111 (L) L'YhnlJ 6.00 m ~-\lfi1'U.1nUL1-\1~-\l1'U.LflLij~ BC n1'V1'U.~1I11 ()•
I ~ 0 I Q.oo 0 I :' Q.oo:-' I Q.oo 3

L'Y11nlJ 36.87 LL~:: a L'Y11nlJ 15.00 'VI'U.1t1'U.1'V1'U.n"lW,''U.1 (Yw) L'Y11nlJ 9,810 kg/m

Pulley C

..... 0
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!Iori 2 (15 f1::LLtl,tl,) LL~ (Platoon) lh::neJlJi1EJi4'tl,7lJJ'1~un (Platform) LLiil::~tl,iileJEJ (Buoys) A LLiil:: B ~\Iij

"lJtl,l~L'Yhntl,iilniil:: 2.0x1.0x4.8 m
3

t11LQ~1::3J1iil"lJeJ":ILI.~L'YhnlJ 1.50 t;ltl, (hh13JJ'TV\UnlJ~Wln~\Iij3J1iil
~ ,

°1"" 1:" 3 -{)2:'1M) m ~~WiJ3J tl,tl,1 (p =1,000 kg/m , v =1.00x10 m Is) L1Jtl,~::EJ:: 0.60 m

o» ~\It'iltl,1m~1"lJtl,1~"lJeJ\l3J1iil M

("lJ) ~\Il11~1~~eJlJ-;hLL~ijL~tiEJ~m~m~iileJEJt;l1~~eJ"3.i

..... 0

11l"1
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"" .; :- Q"oo 3uan 3 (10 f1::LL,",") ,"13J," (p = 850 kg/m, /-l =
0.025 Pa.s) '1.'VH~1,"rlEl AS 1,"a~dl (Q)

Lrl1tlU 300 LIs li1"LL~~,,1,"1t1 t:hr~fi1m13Jli1,"
'U

PI LLa:: P2 '1.li1Lrl1tlU 250 LLa:: 180 kPa

~13J~1li1U

(n) ~"1::uiil'l'Y11"m1'1.'V\a"lJEI"J13T,"1,"rlEl•
("lJ) ~"fhw"Jm'V\1m1~t:ULihlL"~"lJEI"m1'1.'V\a

'U w

~1n~~1~m13Jli1," PI '1.t1ET" P2

......
1tirl1

...
1'V\~ ..

D1 = 100 mm
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,Jilfi 4 (10 fl::LL'\.l,'\.l,) ~'!tf,nr1ijm1:lJn11'! 2 m J1 (p = 1,000 kg/m
3

, f.J = 0.001 Pa.s) ':vl~l'\.l,~'!l'\.l,er~~

(Q) L'YhnlJ 10 m
3/s

~1'\.l,lJ~e:Jfl (Block) 'i1'!LLR'i1'!1.'\.l,~tJ LLiTl'hliin'i1n1~m::t'i1'i1"lJe:J'!J1 (Hydraulic

Jump) ti11'i1m1:lJ~n"lJe:J'!J1rie:J'\.l, (y,) LL~::~~'! (Y2) n1~m::t'i1'i1"lJe:J'!J1"'~L'YhnlJ 0.50 m LL~:: 2.50 m

~1:lJ~1'i1lJ

(n) ';)'!f11'\.l,1m~1LL~'!Q'i1iim::'I'h~e:JlJ~e:Jfl,
("lJ) ';)'!f11'\.l,1m~1n1~RruLim"'i1'lJe:J'!n1~"'~~1'\.l,~,!

'II v

Q=20m%.,

.......
15f11
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!Jan 5

PumPing
Station

(20 f1:~~'U.'U.) ~'3\tl (p = 1,000 kg/m
3

, f.J = 0.001 Pa.s) 1'U.er~11 (Q) 60 m
3/hr

~l'U.rimi'U.~·h'U.

llI'U.EJmn-\l (D) "lJ'U.l~ 200 mm iifhilJlh::«'Y1tmllJtl~ (f) ~rilntJ 0.020 ~lm)~ A i.1JEJ-\I~~ D 1~E.I~
'II • •

~~ A (Z.. =+10.00 m) iifilmllJ~'U. (PA) ~rilntJ 200 kPa ~~a::iEl-\lH~f1~El-\l~,rl (P) fha>! 10 HP

~>!ii1J1::~'Y1nm'W (.;) ~rilntJ 0.75 ~~m-rjlJ~n~1'i~WE.l'l'WElt;iElm1i.'VIa~1'U.i4''U.~al~i'U.M

(n) ~-\lf11'U.1w.'VIlfilmllJ~'U.fi~~ C (Pc) til1::~tJriEl Z.. = +50.00 m

("lJ) ~-\lf11'U.1w.'VIlfil~nm1lJfi~~ D (HD ) til1::~tJriEl Z D = +40.00 m
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'lltlfI 6 (20 f1::LL'U.'U.) LrleJ'lJeJ'Ii.'VIG'lLfI~eJ'U.~L'll1LitJ~L1t14,f'U.;en~·1 (Boundary Layer Region) nl1::iim,-'I4'~'U.1m,-

'II

LUWJf1'1 ') ~'ILL",en'l1'U.,-'iJ ten£.l1'U."1h'lLL,.nl1::L'll1LioJi1'1m,.i.'VIG'l,f'U.;'iI~1,-1tJL~£.ItJ (Laminar Boundary Layer)
'II 'II

LU'U.,-::£.I:: XL 11'U.m::-rf'lfhmn'U.G'l~1J1nCi'l1ntll11 (Critical Reynolds Number: Recrl l ) "'1l1~m,-i.'VIG'l11::

L~1JL'iJ~ £.I 'U.LU'U.m,-i.'VI G'lLLtJtJ,f'U.;en~1iJ'U.tJ1'U. (Turbulent Boundary Layer) ten£.I1"1h:: £.1::'1'11'11urrn

L'iJ~£.I'U.LL'iJG'l'lm,-i.'VIG'lLfhntJ x' ~'Iiifl111Ji1J'I4''U.1f';h

X'4/5 =~(U", )1/5

0.38 v

LLCl::~tJ11fh 8 ~cii1LL'VI'I.i'l x ~1'1 ') 'lJeJ'Im,-i.'VIG'lLLtJtJ,f'U.;en~1iJ'U.tJ1'U. fI'13J1,-t1'V11i.~111n

0 = 0.38xR;I/5

U'" U'"

::Ii § Zone 200(
w

III::
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w 8 maxII::u, '. ,
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x -

L xr
L-

......
16f11

m,-i.'VIG'l'lJeJ'IeJ1mfl~~t14'V11Jij20° C (p = 1.20 kg/m". V = 1.60x10·
5

m
2/s)

i.'VICl~1'U.1"'~LL~'U.tJ1'1L~£.ItJ
d d I Q"oo .A.... 0 Q"oo A. -='. .... r:I

"If'l1JfI111J£J11 (L) rmnu 5.00 m 1JfI111Jn11'1 (W) 4.00 m mG'l'lLflG'leJ'U.'YIen1£.1f1111JL'-1 10 mls 11'1

fi1'U.1t14'V11

(n) '-::£.1:: 0max
dOl ,o::::lt. I Q"o J

('11) LL'-'I~en (FD ) 'YIm::ml11eJ~1tJ'U.'lJeJ'ILL~'U.1111tl'U.

ten£.lfhi1J'iJ'-::~'YI~LL'-'I~en (Cf ) fi1'U.1t14i.~111n C f =O.074Re-t 5 -1700Re~
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