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dU'Yl : 28 n.'\Al. 2555

1"1f1 : n~~n~~rf"lJe:h'l1V1~ (221-241) (<PlfJ,"01)

tld::~1tJmd~m~n 2554

n~1~eJlJ : 13:30-16:30

ieJ\l~eJlJ : Robot

~hi\l ~fJl,l(fJlJ'~r"1V1-lU"n~m~t11A"'1n""3Jl£Jfi1 <PlfJ,"01 L'th,f,"

1. "lJeJ~eJlJii 4 'l,nt'1 ~1UdU 5 "lJeJdd:lJ45 ~::bbUU bb~~::"lJeJii~::bmuhlb'Yhnu

2. i1mt1~1d1bojJ1ieJ\l~eJlJ

3. lilt1b~~eJ\lf11udnuojJ1ieJ\l~eJlJ1~

4 . .yhojJeJ~eJlJ~d rJ~U~eJ 1~bb~::himfJ\liilfJn l-;)'Y!Uiil\l'l,"~h<PlfJU
.,. 1.1 i.J ~ I I '1 0 I 'I-' '1 '1-'•.••

5. L'2J£J'"J UiiI:::'2JfJl,l(3J3J<Plfl1<Pl1\1")ii1\1,"fl1<PlfJUU<Pliil:::'2JfJV1~<PlL-;),"

6. Lii£J,"~fJ'l,"V1,"1ri 4 UiiI:::a\l3J1'Vf~'fJ3JnUt'f3J<Pl~1<PlfJU,
'I-' •

't1'i1~@)nT:n:ff)1J3jt'Yn~i"Mph~f) t1-r1J@)nuGU~"'nnTn~~" 11l1~ln1,.~nH1,

a) bii rJUdtl eJTIlJ1rJnd::lJdUmdbn~md1 VI~ b1rJlJlWrl eJ
'lJ

b) bbd\lQ~ (drag) mdb~~eJu~"lJeJ\l1~rJ1U"lJeJ\l1V1~ tld::neJlJ~dmbd\leJ::hU1\l
q q

c) lumdlb~d1::~~d1:lJb1dmd1V1~ (u, v) "lJeJ\lJ1lJUbb~Ud::U1lJ (x,y) '\AllJl1 u = 2x

1..."', "" •..t... ""VI '
bb~:: v = 3y "'iJ\lbb~~\lVlbVlUd1~~mddbm1::VlUrJn~eJ\lVldeJ b:lJ

'lJ

d) n\l~U J1 ~~~nd::bb~1 yJyh~1 bmn 1~b1JU~tld::bll'YlVl ~n bb~::'Y11\l1U~1\lnUeJci1\lh

e) biirJU EGL bb~:: HGL md1V1~~1un\l~uJ11udtl bb~::Vl1n1~\l\l1U~~~~1~b~eJ13J
'lJ

~~'\Al~\l\l1U~UJ b~rJlWrl eJ
'lJ .,

.-
n\l~'U,U1

2 ~~cntvJvh
A'YifJ= 1 m



2) J1LVlmhl,H.hLl~\I1.5 b~~1~\ltilijln11\1Jl~lU~l\1hI.11.J~lm)~11m1LVI~~e)V\it\lVlti...W~ ~ ~
f111~nl1\1(q) b'Yhnu0.5 ~U.~nuTYi bb~::f111~~mrl~Vl'tXli~4 b'Yhnu0.5 b~~1Iij\lVll

a) ~113J~n.J1fi<Pl1LL'VIti\l3 LL~~4 fi'rlv~fh'l~tnlPl.J1n'i~tlPllPl~11\1Jl~lu~1\1

b) t;j~,", HGL LL~~EGL 1lXrm~f)\I~1~i~tilu b~mllV1u~1lXY1=0.93 b~~1~
(10 f1::bmU)

3) ~nUf)~~U (1~ii 1 ~.) ii1.J~m~14 ~u.~. Vl'tXn20 ibiu ~n~~~~nu~u~u~lm:.rrf)n~ ~ ~
V'lUl1b:.rrf)m~L1\1biJu~~45° ;)\I'V11~113Jt~1~3Jfi.w1PlnlV1u~1lXCDUf)~~ub'Yhnu0.6

q ~

(6 f1::bmU)---.---.
• V---.---.---. 3

PAir = 1.2 kg/m

4) 5~11m1LVI~~f)Vlit\lVltilL1f111~n11\1(q) "lJf)\lJl~n;1uf)~nUfll1~~nm1LVI~ (y) 1U11\1~
bb~::f111~d\ll,xmh\l(g) lij\lbb~~\lm1V11(a) t't1v3J17jj@l~b~L11"1Jf)\Ibb~::(b) rl'lJl~n"lJf)\I

1ij~\liifll1~nl1\1 50 b~~1 bb~::J1LVI~1u5~119 ~U.W1uTYi~1L1f111~~n2 b~~1;)\1'VI1

51P1'i1n1'il'V1~'l,",LL1JU;)1~v\lqm b~f)m1'Yl~~f)\liiJ1LVI~~n53 6Jl'.~. (8 f1::bmU)

"bbUU~l~f)\ltb~n
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d tv 4
"l)'eJ ..................•...••.•••..•............................ 1'V1Gf .

5) ~:IJ"lJ'\.tl~ 38" ~n1iGfu.Jl'<iJlni1"1lih"l,]ml"1U'\.t~~1:;~mrl~1"1n'\.t 10 b:IJ~1~'HJrlm'VI~n
'IJ 'IJ

(8=2 :IJ.:IJ.)b~'\.t~l'\.t~'\.tEJmn"l 400 :IJ.:IJ.tJ11 145 b:IJ~1nl'V1'\.t~1~i:lJ1h:;a-'Yl1fm1Gfrub~tJ'IJ 'IJ v

6' I Q,; -3
"lJeJ"Il1~1(K) b'YllnU 2 bL~:;JlJ1 = 1x10 kg/m.s

a) Lii tJ'\.tL~'\.t~l~'W~"I"Il'\.tEGL LL~:;HGL "lJel"l1:;UU~U.Jl bL~:;~l LLi.h~l"1 "l~"I1'\.tJl.l

b) Lii tJ'\.tGf:IJm1LLGf~"I'W~"I"I1'\.t"lJel"l1:;UU (system head, Hs) 1'\.tL'Ylel:IJ"lJel"ler~11m1~'VI~

c) 'VI1er~11m1GfU 1.l1:;a-'YlTI.1l1'WLL~:;bL1"1~1:IJm~ elf'<iJlmb~'\.t.1l~1.l1iu'1i"llW1~1'lXmU
'IJ 'IJ ~

d) t11f111:IJ~'\.1,~eJ"lJeJ"I.J1(Pv) LrllnU 0.03 ulf LL~:;'W~"I"Il'\.t~t1JL~tJ~rleJ~~LrllnU5

L:lJm '<iJ"I'VI1@huVl,"\l'J1\lBaJ1.r1~L'VI:lJl:;Gf:IJ(1 ulf = 101 nh1.l1Gfm~)
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flW~1 fl1 n "a"allfl1fl ~ "a

n1'H'fe)'UtJ~1£J.fl1fl'I.h::~1.fl1fln1~ffmi1~ 2
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1'U'VI 28 fpJ.fl1'V'l'U5 'V'l.fl. 2555
1"tf1 221-241 n~fl1fl(;li'"tJe:HllV1~(Fluid Mechanics) Section 02

un1~ffn'l.i1 2554
L1~1 13:30-16:30 'U

~eJ.:JfleJ'US201

"o et

fl1"tfLL\HI

1. 1~~~tJ'U "~eJ-?ff)(l" ~~(l~"~'!X?f"~'!Xdm~~l1~Vlih~~~f) ~~(l~~~tJ'U"~'!X?f"~'!Xdm~m~'Vlf)Vlih~bVl~eJ, ,
2. oireJ?feJ'Uij~-:lVl:lJ~8 oireJ~d:lJ 100 fl~~~'U'U~-:l~~?f~-:l1'U~1~1-:loirl-:l~1-:l

3. oireJ?feJ'Uij9 'WUl h]ijVl,j'11~~1~ijoireJml:lJ ~1:lJ~~f)~Vl~eJ5f)oirm1eJ'UeJeJmnm~:lJ

4. ~1:lJtll~eJf)?fl~1~., ~oirl~eJ-:l?feJ'U'Vl"il~~"il~l~~m~ E Vlf)mruI , ,

5. ~1:lJVl~'UVl~eJ~:lJ~-:l"lJeJ-:l1~1 "lJeJ-:l~~'U1'U~eJ-:l?feJ'U

6. t;)1'W"ill~rul~~'U11fil~d~~'I.J~Vl~eJoireJ?f:lJ~&i~1'U~1-:l1m"il'Vl~nlVl'U~1~:lJ1EJ-:ll~~~tJ-:l~eJ~eJm~f11'Udru 1~

?f:lJ:lJ&ifil~'U:lJl~eJ-:l~l:lJVI~f)m~~ ~Vl:lJl~?f:lJ~~(l~"il~l'1eJ-:l~~ tJ'UoireJ?f:lJ:lJ&i,T'U(l-:l1'Uf11~eJ'U~dtJ, ,

II ..; " fl::LL'U'Um;{"tJeJ'VI fl::U 'U'UL(;lll
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(20 tl~U 'LI'L1) L~ tl'Vl~~tltJ m1~~fll1~ L~11IilL~e)\l ""1Jtl-31V1~~i1\PlII
'UIi' 3 •• '1 ",.,j.,j •.. 0

V~1~\.n (p = 1,000 kg/m ) ~tl 3.20 m ~-3b1.JfI-3~LVI~tJ~m1-3 4.00 L~\Pl1 lil-3fl11.J1UJVl1

( )
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If ...a ..I ..,.., 1 ..I •.•.•• •.•
'tIv'VI2 (20 flZLL\J\J)l'VHJVl~61B'Um1~~m1~l'lJ1'll~B\I "ll~\IaBtJl'lllLa~L61f1tJ~m'Vl'lJB\lm~aBtJ(J11"

'IJ

L~m1B\lll'U\J&'11'\.-1~'U'U~~VlflVl~1tJijm1~fll1\1 6.0 m U11 15.0 m lLa~afl 4.0 m ~\ILLG1~\I1t,mJ. "
1\J'lJru~~L~B'U~~VlflJ1WUflG1\161~'Vl'U')1l~B'l~LthJ~~tJ~3.0 m 111rl1'\.-1ti~m1~WU1lL'ih.l'lJB\lJ1. " .

I ••• 3
(p) LVl1fl'U1,000 kg/m

• ~..I
(fl) 'l\ll"l1tilru'\.-11~la'lJB\ll~BLla~Vl~1tJVl

'U~~~1tiL~eJ

('lJ) m~aeJtJ~TnijL61~mm'Vl'\.-1~eJ1~

r--- 'IN '" 6.0 m



;;e:J~3 (10 fl::U,'U'U) bvJf)Vl~G1f)Ufld13J~fl113Jb"l11hb~f)~ ""iJ~'Ufil1G11Jl{"U€J~fl1'~1Vl~1'Uv1€J"
v ~

5~'t11 (p = 1,000 kg/m 3) 1'Ue)lJli1 (Q) whnu 80 LPS ~1'Uv1€J"U'U1~b"''U~1'U~'U~fl~1~100 mm

Yi~€J€Jfl"iJ1fl"'d5~(NozzLe) "U'U1~b~'U~1'Ufil'U~fl~1~SO mm bb~dtJ~'V1~nUbb~'Ui.~Vl~~~bbG1~~1'UitJ, ~ ~
fl) "iJ~rl1'UdruVl1fld13J~'UPI

"U) "iJ~rl1'UdruVl1bb1~~tJ~'V1~bb~'Ul~Vl~

~--_QF •••~...-.. .•••• _._._..Water .-r---
On = 50 mm Bolt



;;tl~4 (10 fl::LL'U'U) L~€lV1~£1€l'Ufll1!1~rr;mJL -1hhL~€l\l ""il61'UP!1£1IJl{OV€l,:m111lo'l6l1'U11\1tI1LtJ~"
"

tI1 (p = 1,000 kg/m3
) h"61~1'U~1Vfl€l'Ufl~IJl~\ILL£1~\I1'U~tl

fl) "il\lrl1'U1WVl1LL 1\11'ULL'Ul11'U~m::'Vh.i€l~1V

OV) "il\lrl1'U1WVl1'Vl~\I\l1'U~£1ruL~m ~€l\l"il1flfl111 Vl61~1'U~1tJ
" '"

"~

----~-----_._-----------~-----



II .,j
'UtlVl5 (10 fl~U.'U'U)L~e:J'Vl~6'le:Jufll11J~rn11JL-ll1hL~eJ~"fl11eJeJnLLUUvleJ"

U v

l-tlvleJHOPE(8 == 0.05 mm) ml 2,500 m "1)'U1~L~'U~1'UP1'Uvmn~400 mm ~~111(p == 997.1
U

3 -3 0 I ~ 'l: ( .., 1tJ .., , ~ 'l: ( .., )kg/m, Ii == 0.890x10 Pa.s) :ij1flw1tJLflU'U11~~U +42.0 m) tJ~umflU'U1 1~~U +15.0 m

fl) :ij~V11ei'~11fl111'V1i.'lL 'U'VleJ~~l11

"1))l'U"1)w~~l11n1"'~hml'U'vleJ:ij~1"l1'U1WVl1rn11J~'U~:ij~A•
o )" • (0 ~ ., 1 (8 5 1286)fl1V1'U~ fl fl1 Fnctlon Factor I) fl1'Ulrub~:ij1fl r; = -2log -- + ~-vI 3.7D R.·

"1))1~f.1~rhfl:1~fyL~tJ1eJ~(Minor Loss)

fl) f'111~~uVi:ij~A Lvl1tlU +20.0 1J•



1I..l ( •.• ~ ( 3 -6 2) ~ .•• I '"

lltlVl 6 10 fl::U.'U'U) 1'lf),:jm'i~'lJ'Ul p = 1,000 kg/m , v = 1.00x10 m Is ~lfl~'i~'Ul ~rn'i~~'lJ

+2.00 m (A.D.) ~'U~t.l,:j~-3~'i~~'lJ+22.00 m (A.D.) t'Ue)I'l'il 15 LPS l~tJt"IJv1f)PVC (f =
0.015) "1J'Ul~b~'Ue.h'UPl'Uvmn,:j50 mm Fll1~tJ11'il~ 250 m ~-31i11'UlruVll"1J'Ul~"1Jf),:jbFlif),:j~'lJ~ ~
Jl1~tJfhVl'U~th~~'VlTI.fl1Vj"1Jf)-3bFlif),:j~'lJJl(1]) = 0.75~

;=0.75
p



;Ji)'vh (10 fl~U.'U'U) ~~rhWlruVl1e)Vl11f1111VI~1'Wfl~€l~1:::'U1tJJ1~~i1V1,r11Jl~~~~~G'I~~1'W1Un1V1'W~1,xfll111
'II

~1~i'WVi'€l~J1 (So) ~'Vhn'U0.0005 U~:::rh~1I'th:::~'V1~fl1111"lJ1"lJ1:::"lJ€l~~~1I'W~~"n" whn'U 0.014



iiv~ 8 (10 fl::LL'IJ'IJ) ~v.:lm~rieJ6'f~\~·n~~~'lJ1CJf1eJ'tJn~~L6'f~1JL'Vl~n (n = 0.014) bY;eJ~~'lJ1CJ.J1e.J'tJeJeJn

:ij1ntif11JeJ~6'f1'Vlmi1JLL"".:I'Vl~.:I ~.:I6'fm'V'lili1'th~bVll'lijf1111J"1~-a''tJ (So) bvhn'lJ 0.00 1 ~eJ.:Imi 1'IX
, 'lJ

tl~1J1w.J1~eJeJmL'lJ'lJ (Qd) whn'lJ 1.25 m3/s n1'Vl'tJ~1~·n.:l~~'lJ1CJ.J1ij'Vl,j'11'l~btJ'tJ~tl~L'Vl5CJ1J~'tJ

"tJ 0 tl4J OQJ I

~1 :ij.:lbb6'f~.:I~1CJm~ l"I1'tJ1WeJeJn Lb'lJ'lJ"lJ'tJ1~"lJeJ.:I'Vl'tJ1~ ~"lJ€l.:l~1.:1~~'lJ1 CJ'tJ1~.:In" 11


