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.,j 
'IJ'JI'JI 3 

'j/ 1 j/ I 

m'j~~vhIf! 'j 'lflWUI~ 'Um'j flflflUuuu~ ~~ llthAm 'j If!~ fl'lU'j'j ~tJl~llUUU 

'" '" '" II'U1'Ufl'U 1~UijIIH'U.fJ iJ IIff~ 'l'li''U IPItl'UmnJ B1J~'ll'U'Ii''U l1fl'Um'jf11'U1W U~ ~'Ii''U 11 fl'UflU ff~1'l 

~ 1L..-_11'j_1_"_ff_fl_U_'j_lf!_1_"_lfl_'j_~1_'U_ 

~ ~I ......l~flfl1ff~ 
'----q-

ff~u.,j'm.l~ -------------....~I 
--~ ----­

~~..,lltlflffl'j~1JUffll\!'jru 1-----------+~I ff_fl_U _ 

, '" l'l.Hi 3.1Ilff~'l'li''Ul1fl'Um'j..,11f1'j'lm'j 
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3.1	 ~'J..!!l'J..!fllnHUN'J..!~l~ii'J..!"l'l ..!',h'tJ 
"j	 91 "" dI 'l 91 0 91 I 1 .,
IlJtJ~ tJ~fll'j 'il~IJ'j 'J~'tl tJ~~'Yi i:l1G)j''W~'Yi'W~i:l~ !'W 'tl1~ 'il~~tJ~fll'Yi'W~'tl tJl.di:l~l~"l ~tJtJ1f1'tJ 

'illflmllJ~tJ~fll'j'tltl~~l"*~l'W 1~m~ tJ~~l~mitil ud l~tJ~~'W~fllJ~'l 'Wfll'j ~'j1 'ilfftJIJ~~tJ1nIJfll'j 
~	 ~ 

~ d d! :dJ~Ql1""" 
~~tJfll~i:l~fl1'J ~'tltJ'WllIJIJ~m tJ~IJn ~'W l~lJmtJ~ 'WlJ~ 

1. 1~t1U'j~ff ~fi''tltJ~fl1'jIJ'j'j 'il 1~tJnl'Yi'W ~'tl'l..!1~ U~lJ1W 'tltJ~fl1'jIJn 'illli:l~nl'Yi'W~'tltJ~ 

flUIJ'j'J'il ml:IJ~~11'Wfl1'jIJn'il<'1M.	 . 
2.	 fl1'jUfIJ'tl'l..!1~flUIJ'j'j'il ufIJ'tl'l..!1~ 'il~ufIJ'tl'l..!1~u~lJ1~'jfll'jIJ'j'j'iltJdl~l'jl"*fli:llfl 

tJ~ 111'WfluU1IJ lli:l~U1IJ1~lJ1mrtJtJllfil'Yi'W 

'l 91., "I 'l 0 1 91 "l ., d "I I "l.,., 91 "I' 
3.	 !G)j'1ff~tJ~!'j 'WfIl1l'n ~tJ~tJ~li:ltJmff~'YI'tltJ~l'Yim!'Yim'n'W'Yi'jtJff:IJ~ff'il~~tJ~!lJ 

~n~ufin~ tJltimJtJ~~'il~lJ1m'j ~ 

4 fll'j,jIJ~fl~tJ'W 'Yi ~ tJ~'W nl~~ 1~tJ'il~flli1~ii~fl11lJtI1fl~ ltJl'WfIl'j ff~Hlli:l~mllJ 
91 <!l 0 ., 

ff~~1flff1J1tJ'l 'WfIl'j 'l G)j'~1'W 'j1lJt1~fl1'j1J1~~'jfl£ll 

.Jt tj) 0&& 0 I tl,-=!I~ 
5.	 fll'jtJtJflllIJIJ'tl'W 1~'tl tJ~~fl'j tJ~<'I 'il~~tJ~fl1'W~mflU'YIH1'W11'il~'W~'Yi 'jtJtJ'W 

6.	 fIl'jtJtJflllIJIJ1~'il'j ~ U''W'YI1~~1'W mllJui:ltJ~fim~'W 'Yi~fl 

7.	 ~IJu'j~lJ1(Ul'Wfll'jfffl~ 

8.	 mG)j''W~~'l"*'l'Wfl1'jIJ'j'j~ 

o & ~ ~ QI J
 
fIl'j tJtJfll~IJIJ 1~tJfl1'W~t1~lflWCVI1 'Wfll'jtJtJflllIJIJ ~~'W
 

tj) tj), lI] I.e! 'l tj) .d I QI tj) tj) ~ ~ ,J

1.	 fIl'j 'lG)j'~l'W'il~~tJ~~ltJ !lJlJfll'jmIJfllJlli:l~ G)j'~l'W'YItJ~tI1flC)ftlC)ftJ'W 1l~~~tJ~~~ff1~G)j'. . 
fl1IJfllJ 'lM'~f)~mllJff~~ 1fllli:l~lJtJ~~M 'W l~~ltJ. . " . 

2. lfl~ tJ~IJ'j'j ~1.11$ilJ 'il~~tJ~~ltJ~tJfl11'th~~1fl£l1 111mllJff~tJ1~~ltJ lli:l~1ff~~'l"* 

'il~~tJ~ llhf)~ufifW tI1nIJ~il~fiwct1 
"" .1' "j 91	 "j 91"191

3.	 fl11l''1'ilUW1'ju'Jl~ lli:l~'tl'Wl~'tltJ~lmtJ~ ~tJ~l'YilJ1~fflJlli:l~ffllJ1'jmfli:ltJ'WtI1tJ!~ 
~ 

3.3	 fll"~·ft mn1fl'Hfll1 

1. fffl£l1mllJl1j'W lUl~'tltJ~1m~fl1'j'h~'WlUl~lJ1flU'tJtJllfil'Yi'W 
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., 
~llihJ'Ilh1oUhllPlflhl~ fll tJ 

3.	 ffn1Jl.u'ml" '1 hlrilh1'Vlq1J~~I~Ul.u'fl'lfiu~tJmW~l'1 "1 ~~ll~hI~fl'l '1~'1h1nl'~ ~~Vil 

1f1Hf11~ 

4. 11'111Hhlf11~~ll'Whl '1lh1 l~fll~l~hlll hll'Vll'11hlf11~tJi)U~ll"~I~fll..rf11~tJi)U~'1lh1 
:11 "1.1 _~ .,; lpl'ljl j1"".1 0' '1j1 .,; 'I 

IUhI LUlPll1JllJl'Y11J1U'Vlll'1 n t'YI'ilfl~f1"fl'lnullP1qu~~'il'lfl ll"~ !G)j'~~U~ldm'VlI'H1J1~'il1J !hlf11~ 

.ij~Vil1m'lf11~ 

3.4 fll'H18flUU'U 
, 'j/ I iJ	 jI 

'1hi f11~ fl flnllU UlfI ~fl'lU n ~ Ul~1JU ~~~ Vil 'ill 1J1~ tl 'il~tJ IIU'111UnM1.u'fl1~~'1U 

. ., . 
~fl n" 'nf11~Vil'1lh1'Ufl'llfl~fl'lUn~Ul~1JllUUllhllh1flhl 

., . 
Vi l'1lh1IP1'111~ 'H "'I 'iJ lnYil1l'Ul~1 tJril 1J11l'I lrilPl ~ ~llm '1ltJri1 llti'lUl1J11l'1UhI 'illUfnhl ihl~ U'I 

.,	 ., ., 
'iJlmrhln~iJ1J 'illPll{'Vl 'illtJ~lh1 'iJ~~ll~U'I'Ul~ltJril1J1U'l~l11 'H 'I1'1M1~lUl1l 'iJlmrhl n~iJ1Jl..r 

I iJ	 , iJ 

m~Ufln'ilU"1JlilflhlMl~ltJU1"'11J1IP1Hfiuflfl'Ul~ ll,,~n~iJ1J ON l~fll..rl1ll'H""'11J1U~~'iJ'1 ri 
OJ	 •• 

jI "'1 ... : dI .,j :.,j e!.1 jI 0' ... e!
'Ul~ll m 'iJ'I lPI~hll 9fU~UU'Ufl'llmfl'lU ~ ~ 'iJhll~ 1JhI 'iJ~u ~ ~n flU~ lUfltJmw~'1h1 

1.	 t1'1vrn'illllPlhll"~ 

t1'1vrmYlllPlhll"~'iJ~flflf1lIUU '1..rihrn1JW~I~hlt1'1'Vl~ 'I ~m~U1J ~'1iJ'UhI1~ n1l'1 350 

" 19fhl~I1JIPI~ U11 400 19fhl~I1JIPI~ ~'1 500 19fhl~I1JIPI~ 'ill1J1~tlUn~U'11~ 72 ~IPI~ Vil~lU 

l'il1j'illllPlhll"'il 'YIhI1'Uhll~ 1 iJ"~I1JIPI~ 
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" 
2. M1'U 'j 'HI ill• 

M1'Un'ilJ1~U11l1',*''Uf11'jt;Yh~lfl~tI~'Un'ilJ1~:U 'il~liJ'UmJmw~I~1Im11l1~1 
" 

i~tl'U~lU1 t ~ tltI tlflll 'U 'Ul1I'U nJ'Vl H m ~ 'U tlflt~ tI'Vll~I.,j'llhJ'U1~ 1-ff'U H1'U fl''U 6ml1~mtl i 'U 2 
~ ~ 

" " ,
1C)f'U~h1l~'j 1l~~'Vll~tltlfl1J'tI'U1~1-ff'U~1'U fl''U6mn~mtl i 'U 8 i1~ilI1l~'j 'I'1~ii~IVltl' ~m11llfftl~ 

~ 

I ioI 'JJ • 'JJ, 

'Vll'Ul1ln~~'Umtli 'U M11J'j 'j 'ilU1l11Jf11'j1 '11 ~'tItI~~lUl1Jfl1tr tltll1t;Y~ 

" 
3. 'VitlU1ll~~tl1.lmW.,rtl~m;tI• 

iI "iI I 

'VitlU 11l~~f;!1.lmw .,j'tI~tI'Vitl l1''*,'Ulfl1t1~'Un~U1$i1l 'tIw~,)~yh 1~I~tlfl i '*'Vitl 

~mt;Y~fl ('Viti PVC) ll'U'UlJl~'j11T1'U 1Itlfl. 17 - 2532 ~~liJ'U'VimY1'l1i''U,~J1~mr1',*(ffVh ).. 
Icltl~'il1flfl1'j'W'il1'jW1ll~T;il 'Viti PVC 1J~1mtl''U'VitJl~tI'U , ija1l1.l'j~ff'Vlffl1'jlfftl~'Vll'U~1 , 11l'U 

'il 'U 1'U m 111 ~tI 'U ~ t;Y1 1J1HI i'flllltlW11 fli1't1t1~ l'I1 ~ 1fl1tli 'U 'Viti. ~ 

" 
m'tl'U1~'VitlU1
 

, 'U f11'jm'lJ'U1~'Vitlt;Y11J1Hlm 1~'il1flt;Y1If11'j
 

'il1flt;Y1If11'j Q = AV 

= (7t/4)d
2 

xV 

t~tI Q -5~'j1f11'j111~~~tI~f11'jt;Y~t;Y~(m3 Is) 
~ . 

'j)' rI ,
d 1t;Y'Uf-.l1'Utr'Utlflm~'tItI~'Vltl (m) 

~ lJ]' 0 ,.d 00'j) g,.o 111'V m11l1'j1't1t1~fl1'j l'I1~ ( 'If V = 1.5 m I s t;Y111'j'U'Vltl'Vltl1111lIfl'U 1,000 

o Q,I 1.d ~ 

1:JJ~'j ll(l~ V = 1.0 m Is t;Y111m'Vltl'VltJ11Ifl'U 1,000 111m) 

.c! ~ I'j) ~ Jt d
 
'rIlll: 66 l'jtl~'U1~I'Vlfl'Ufllfl'jtl~fl(l 'l1~'Vl 4 : 2535 : 'U. 132.
 

m-5~'j1f11'j111(l( Q) 
" , . 

~~1.l~1J1W U1l1~tI~f11'j 1;!~~~~tI'tI1~l1 1.5
 

" "
 '1'1~1111~ 6 'lJ1~~tlflr~ 1~ 1.5 x 6 = 9 

. 3
1 x 1mm x 1m

9-- 0.00015 m
3
Is 

min 60s 1000 1 
= 0.00015 m

3 
Is 
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I 1 'j/ I 

V 1.5 m Is (lih)~lllflvit!l'U'j~UUlfl~t!~U'j'j~'I1l~llijml11tJldl1i 

IO'U 1,000 11l1Pl'j ) 

7t 

Q 
4 2 
X d X V 

d 
4 x Q 

3
4 x 0.00015 m /s 

7t x 1.5 m/s 

0.0112 m 

11.2 mm 

. " 
'" .01111 fl tJ ~ 'U 'U 

"' " 
4. tlll'l1l 

w)1 
~o 

• 
~ 

'j/ • 
o~ 0 ~.cI~ w 

'JI , 
G)~IO~G)~1JI I 

lJ ll'Ul'U t!~l m t! ~ U'j 'j 1l'U lflll 1l~ 'YI1'11'U l'Y1I'flll'VHH~l'U !'l111 fl'U ll'flt! !'l1 !'l1 ~ f-ll'U 'j ~ UU 
q 

vimnflt1~I~mfl I1JeJ'~..tdG)fflU'j'j llJl ~~~mfl~flW~~fll1ll~l~t!fll"*1~'U~llJl~l'l11l1~ff1'l1~U1;;
q q 

nuJl~ll~fflll1'jt1Un.flfll~ff~tJ1fl ~~I~'U~llJ1l'i!'fll~TIlf'l'lJ 
"' " 

'l11 'U 'U 1fl 'U t!~ till ill 
" ij,rm.l~fl~~t! 11Ju 

4.1 ~1Pl'jlfl1'jl'l1~~~t!~fl1'jff~fffl 0.00015 m
3 

/ s 
" q 
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I 91 1 tI '1 
- 'Vlfl'U'Wlfll'N'WH1'Wfl''WtlfHn:lfllfJ 'W 19 mm.. 

~	 I 

4.3	 'Vll'lfll'W 1I1t1 

I 9J I rI '1 
- 'Vlfl'U'Wlfll'N'WH1'Wfl''WtlfHn~fllti 'W 19 mm.. 

'J/	 • '" 
- 'Ufl'lfl 90 fl~fl'l 'U'Wlfl 19 mm 1I1'W 1'W 3 1911 

QJI	 rI 31:311 
'Hl111t1'W1l'N'WH1'Wfl''WtlfHl1'l'nl'lI'Ul11r;l~'Vll'lflfln 19 mm.. 

rI	 31' rI 0 QI 

- 'lH)r;l11r;l1 l'N'WH1'Wfl''Wtlnm'l 19 mm 1I1'W1'W 81911.. 
'J/' 0' 

- 'Nlt1t11'l 1'N'WH1'Wfl''Wtlnm'l 19 mm..
" .	 .

Q,l0:=::I. oC! ~ 0 ol:! 

4.4	 fJW'N:lJ'UI9I'Ufl~'Wl 'V1fJW'HtJ:lJ 25 c (l9Ill1~'V1 8 flll'lH'W1n n ) 

- ml:lJ'H'Wlll'll'W (P) 11'hn'U 997.0 kg / m 
3 

"	 3 
- U1'HUn~ll'Vll~ ( y) 11'hn'U 9.777 N / m 

2
ml:lJ'HUflff:lJ\llW (Jl) I'vhn'U 0.000890 N.S / m 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



65 

'lfrl~f1• 

u u U 

./ 

• 

" 
I U 

Ball Valve 6 'I1d t14em 

t: 

em 

45 em r--.. 100 em 22 

'ff1t1t1H 

X Glove Valve 

IJ 

Solenoid Valve 6 'I1d 

104 em 

'\L 

'" " IF ihrU1 O~m~~'\.H"'ff
I,\ " ~mJ1

>-< 
/ f// 

I 

27 em 19 emI. • 
, jI I j/ , 

~un 3.2 l~'IJ'lJri ~'\.htHJ~~l'I~ U~'IJ'j'j~tJ 1~1J 
~ . 

'" " " ~lf1,ru1J,,~~mild ft1111ltltJ 1111 '1 oUhJf11ll'll'U dill 11l't1'\...! 1rl'tlU~iJ1JtJ 1'~ irltlihj'\...!~u'\...! 
OJ 

a ... "" " f11ll'l1'\...! dill rl~'\...! 
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c:s ,::t , 
1. ftl11JAllflfltl'lJ'Ul¥1 19 mm. (Vnfl 19 mm.) 

y Q 

A 

4 x 0.00015 m 
3Is 

2 2 
1t x 0.019 m 

y 0.530 m/s 

..'OJ G\2. ftl11Jf.ln'lJtl~f1tlfl~'ti1J¥I!'U1"~'I.J'I.J ( Hmj ) 

H . 19 + 27+ 104 + 22 + 45 + 5 + (7x7) + ( 100 x 7) + (4 x 6)
mJ 

H.
mJ 

995 em 

H. 9.95 m
mJ 

.d K y2'illfHY1Jfll'j'V! ( 2 - 19 ) L_ 

2g 

0.5 

0.5 x ~.5JO m/sJJ 

2x ~.81m/sJ 
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f 

64 
1.128 

0.0567 

2
fLV~1f1 

2gD 

~.530 m/s J2 
0.0567 x 9.95 --------­

2 x ~.81 mI sJ x 0.019 m 

0.502 m 

<:I OJ" 
9. N~"nllfll''HtJmEJ~f1~'t'ill~ ( Hmin ) 

0.00716 + 0.0386 + 1.1453 + 0.86 + 0.502 

2.55 

O'J 

10. lEJ~"nll'UMifli ( Total Head; Hr) 

9.95 + 2.55 

12.5 m 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



70 

.-:tI 

11. fha~HUfiif'IJ~O'Ul1~ (WhP) 

yQHr 

746 Watt 

9.777 N/m
3 

x 0.00015 m
3
Is x 12.5 m 

746 

0.0232 W 

• <:II .. 

.,y0'IJ0'ti'1'tJ'Uo~if'IJ,h 

CAUDAL MAX. 3.0 GPM; 1 I min 

VOLTS 230 VAC 60 HZ 

AMPS 0.9 MAX 

INTERRUPTOR 45 PSI 

1.0 A
 

POWER 198W
 
'j/ td , td ,,, 

~~'l!'W ~1 Power 'lJfl~iJ1J'¥hl1'W1W'~iJ~1l'vhn'lJ 0.0232 W U~~l Power 'lJfl~iJlJVic]ffl 
'j/ ,'JI • 

lJ1iJ~1l'vhn'lJ 198 W ll~iT'Wff1lJ1'.itltJ1m'l.jfn'lJlfl1fl~'lJn'iltJ1~lJ'~• 

.c:s tI 0' 0 rjJ rjJ~ ':

rI'WmJ~11r11 U'lJ'lJ'Vl1~1'W~1tl'vJVhff1lJ1'.itl 'l'lffl'lJ'Wl 

-C:lt. did d IQ,lI: 

( 19.05 19f'W~HlJIPI'.i) 9f~lJ'lI'W1~l~t11l'Vl1fl'lJ'Vlfl'W1 

•6. 1.J001101 

<I :II <ld 0 iI d", : <1 '" ~ ~ iI '" 'i <1 <I <I I 

'lJ flrl 11r11lu'W ~u m W'Vl 'Vl1'11'W l'VlIPI ~'W 1flfllPlTH 'W ~9f ~f1 m t1fl'lJ ~ 9frl'W fl t1~11 rl1 UIPI'lJ flrl 

11~1'il~mfftl'.i~~'lJtf1l~'W ~1~~J1 ~ ~ 'il~tl fl~~;~ mifl1t11 'W 'Vi fl'Vl1~Jw,r 1 UrI~'Vl1~flflfl'lJ fl~t.i~'Wfl 
OJ OJ 
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Ift'HiJ~H
 

1fl'j ~lfl~~~111111f11'r,Y~l'rlgf1~~~f1~W~I~'U'Y1m'H~~lJ'Ht!1191~nJ~1'H~~lJ~'U~l ~'U'U 1~. 

1flH!l'U 11~t1~'Un~'W 111~~~'Uri1'Ulh~f1~'U\Ph~'1 'U~~lfl1~~ 

~ 

.: d'l
'V'l'U'Vl ~~~'j1lJ 

9/
ml~ 

'" 
80 1C]1'U~llJ~'j ~11 

'" 
100 1C]1'U~llJ~'j 'r,Y~ 

'" 
180 1C]1'U~llJ~'j 

dI. 9/ d ~ 
C]1~'Vll'H'Ul'VlIU'U 

~ 

" " . 

1~'U'U'-Wfh 

'j~'U'U'vJ.yh 

11 1f1'r,YlJ f11'j 

VL ILCOS e 

cos e 0.8 ~f11'j'vJ~l'Ufl'j'Hm~tll'H'U~'M 

4.23 A 
0'", 0' 

'H1'U'Ul~IC]1~'jf1~lmf1lf1m 111f1 1 x 1.25 

4.23 x 2.5 

10.5 A 

'H1'U'Ul~'r,Yl~'vJ 

'U'Ul~'r,Yl~'vJ111f1 I x 1.25 

lrl~ 1.25 fi~ rillJl~Hl'U'IJ~~'U'Ul~'r,Yl~'vJ~l'r,Y~~~~lJi''U'~.. . 
10 x 1.25 

12.5 A 

1i1~f1' oN'r,Yl~' vJ'U'U 1~ 1 ~1'j NiJ~illlJ~'j 
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. ., . 
~'1Yllfll'nJ 'i~fl tl'U Ifl1tl'l 'U 'i 'i m.J• l~hJ 

., ., 
'Ii'U~tl'U t'Ufl1'i1.h~fltl'U~'1i1 
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t iI iI iI

au'" 3.4 Uff~~~lH'lnJ~~~IPi,mHUt'l1~f1vh..lU'l~~lU'Htl~~~IPi~~f1~fl 
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I jJ jJ jJ, jJ

3,H13.5 Uff~.:j1011U'Htl.:j~~~.:jl'iflvrml1u~~1011U'Htl.:j~~~.:jtfl~fl.:jfl'H)·rUl 
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iI' iI' ~ iI' 

4. ~~~~t1,nimhH~~t1:JJtJl 

. .. ..
1'lHi 3.6 U'ff~~\P~hH'I1tl~~~~~t1~liml1 

I iI' ~ iI'1un 3.7 H'ff~~1P11H'I1tl~~~~~i1:JJtJl 
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" " 5. ~~~'HJimjl 

. " " 1tHi 3.8 Uff~~~lU'l1tl~~~~'HJimjl.. 
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