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~~~119l1lJH'lJ'lJ~~ l~m~m~'lJ l~rJ'H)'lJ 1 GJllJ . l'.lf1'll''U H'ld'UllJlf1~'HW'l1'itJ'\J~!ff'UH'Ud 

d .c! iJ d I Qld o 6)91 ~ o.a I ~ 
W'lJ l~rJ'\J~!ff'UH'U dW1J!'V11U'lJ'lJI9l~'V1fl1'11 'U ~ ~ 'I1'tJf1'll''U H'l~'V11!f1'i tJ~ 'I1lJ 1rJl9l

0 

1H'I1 'U ~ ~~f1~f1'l1~19l1lJ 

oiJ.c:.,dQ.l QliJ 9J .c:.d d ~ 
'Ul~l~'lJ'V1I9l~'\J'Ul~ 20 X 20 GJllJ. lJl~'lJm'U'lJ'UH'lddl~'V11'lJ'lJ'UGJI'lJW'lJI9l~!'\J'lJ 1I1f1'U'U 

" " .
~~;'lJiI~H'l~vr'lJ~lJ~1'U,rl~'\JtJ~~1~m1~ 2 ~1'U t11'lhH'V11'lJ'lJ'U ~l~'lJ~'UYid~I'U~dm~!ih 
iJ QI OIGJ QI d.c:..c:.,- ,. 'j} dQl 9/.c:. 
~1'U'I1'l~19l1lJI9l1H'I1'U~t 'UU'lJ'lJI9l~ !'U1H'l~W'lJ'll'~'ilJ ~~rJ'i tJ'lJ ~~rJ~l'U'lJ'UW'lJ'V1'lJ'lJ'U'\JtJ'lJ~lGJ1'lJ 

.. , 
OJ .,.
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Ul~l~I9i~~lllU1J1Jl9ilm~!ih 1l111~~fl'l.Hl'U l~fJll~U~'U lVl~H~l'Uril~ ~l~lfJ~~ 
I 'j).tC::ll I 'j) 'j) ~ ~ 'j).tC::ll QI ~ d d I

l~l111~m'l1~ U~~F-ll~1J~EJ~l'U1J'U !'U1F-ll'V1~ 3 'If'Uil1\Pl~f1'U 'illf1'U'UW1J\Pl~!'tI1J\PlHf1~1~l~l111~ 
'U 

,,; Q Q 'Ji... t 'Ji... Q Q'Ji 'Ji t 'Ji 
'l:!U~~!1l~W1J!ffl'ilU~1\Pl~1J1f11Jll'V1~ 2 ~l'U~~mVl U~~W1J\Pl~!'tI1J~l'U'tIl~'tI~~'I:!m 2 ~1'U 

..,

., 
"'"
, 

6ijt! 'YI 3 

Q' 'Ji "i'" '" 'Ji 'Ji 'Ji t 'Ji ... 'Ji Q Q '" '" 
W1Jl11~fl~~~m~~1l !~fJVl1JlllF-ll~1'UfJll!'tI11l1'V1~ 2 ~1'U Vl1J'V11JU~lW1J\Pl~!'tI1J'lf~lll 

q 

QI..c:l QI ~ I QI d d ~ i 'j).tC::ll QI ~ d I ... I 'j)"
'illf1'U'Ul~Vl1J!lJ'Ul11~~~mVlW1J\Pl~!'tI1JfJ~ l1\Pl~f1'U !~fJW1Jm~'illf1lJ~lfJUl1~1l!'tI11l12.5 Clfll. 

" 
'illf1U'U Ul1tJ!~1J~~n1Jl9ilm~d:h~1'Ul15~ 1~m~1J~~'V11~~1'U 'U~f1 

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



82 

. , 
Q,/ ....

"'Yen 4 

l~mitJ~: 1~1.J~nl ..'h~ l.hi1m:lih~l'u,n1'11111~1.J9itJfi1.J~nl1fft.:J 1tl fJU1.J ~lnltlti1.J~lnltl 

,..rll1.n~:I~1.J~Htiu U1.J~1~1.Jti1.J~1~1.J,..rUU1~:I~1.J~HtiU IIn:,"u~lu\lm.h:fl1.Jtiu IUllln: 

d d.J! .... d d91 d ~"d, d ._""..,z
1tI1.J~:I'll1.J'Ul.:J~ntJtlUU1 l1JtJlfJ1.J~:I'll1.J'll1.:J1t1'·HJUI1111.:Jltl1.J~tJ~:I'll1.Jflnl.:J1j 'YI111iltltl1flU'YI.:J 2 

~lU 

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



83 

Odt! J! U l !J! ..... ..,!J!J1 J!d .. ..,!J! .. l 01 ..
IfltJ ':fl8tJn'Um:1 1 jUJ'U1Ptlfl111Jlnl~~fltJPtl"ltlUn11f1tJ~~fltJPtl~tJ ~fJIf1tJnJ 

un:ft'U~f111f1;t1tJr8t1 'r11Iflj8~1f1Jltl~~~~flnl~~11J~fil'"'U~ '~'UutJtJi~ 91fl1f'U'\.h1Jll'Ul~~ 
.. " 

fttJi1m:IUl 1~f111f~","'r11Itli8~1f1Jlfl'~tJ'UiuK'Um:IU1~'~fttJU'U1Iif'U~:I~tJ't1WtJ8~i1 
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d ill'" ~ d d... ... 1"'" ... 1 d •IfltJ\1 fl'i:: I 1 iUJl'ltJ'ntJ9I1JJII'U'UJ11I1n1IrJtJ9I::I'UtJfliitll'UTrttJ lf9liitfl'U iitrJIrJtJrJl1lfl.:J 

I ~ :, d ... ~ ""... ~ 
.-Jlfl~iit'iOrJ9IOV'll'Un:: 7 .1J. .-Jlfl'U'U IrJtJfl'i::i}JJ9IiitV'll'Ulf'U11lfl'i rJtJl Ofl 
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~ ... ... ..; y. ,'JI..;""..; ,4 ll1!"12";
'Hlltl'UIlJ'Ultl'.itl.:JI'.ifl'U'rI1 '!J9IflIl9l.:J1Jl'U'rI~'rI1l~tlfJH'H'U.:J 1'W'.i1:: 'If !~'lfl'rllll'l::'1 fl~ll'Utl.:J 

Ul'U 'Hlltl'U1"lh::lfJ'tf'U"'~1Yl'.ii~ 1lilltl::1n~'U'Utl'U ,r.:Jyt.:J '.itl.:J,r.:J 'Hitl11'fltl~lri'UI'Wn'U '1 
71 • 

'Utlfltllflii''U fJ.:J l.f'Hlltl'Uiiii~tI'rIHlltll'Ifl '1 ffd''U1Y1fJ.:J11l9lflll~.:JRtlU'.i'.ill~1 '11Rtj1Y1fJ.:J11l1Y::~~ 

91 llll'l::\h1Y'U1 t111lfl~.:J~'U 1111tl'U6.:J1i1'U'Hlltl'U'lfii~~iifJll1f1'Ufll'.i9lflll~.:JU1'U 1~fJ,T1 1t1 1'Jf'U 1.f 

II .1 'JI'" 111 .l _'/I .:" 'JI....d "" ...
1HIJ'UltIltll'lSTh1'U'Htl.:J'.iIJII'Ufl 1l.:J'Hlltl'U 'dIJ'U'W'Ul1tl.:J'U.:JIl'I'U IJ'U1l19l1fJl1'r1'.i::l1JfJ.:J 'H'.itl 

lI:11m::,Tnl.:JU1'U'.itUJ'U91 'Hlltl'U6.:Jii'Hl'Ilfl'Hl'IlfJlt1I1IJIJ 1I~~'W1JIif'UlIl'I::iifJll l.fft'U1~fJ,T1 1t1 

titl1tI'rI'.i .:J ~I'H gfJll~.:Jii,f.:J~I'H gfill U9!i'1YlIl'I:: ~l'Hg fill H'U ~1 'U tl fl t1lmr'U fi.:Jiilt1'r1'.i .:Jfll'lllllIJIJQfl 
71 , 

U'U'rI-U lt1'r1Hfll1I1IJIJ'Hllfl'U tG'1.:J1I~t1::d''U flll I1l'I::1tI'rIHIItll'I fl '1 iiift~t1lfltl1l11ti~1Y!1.:J1Y'.i'.ifl 

'Utl.:Jii'fl tltl flllIJIJ 1lilltl::11I'U'Hlltl'UIIIJIJ1~~ l.:J~iitl'.i:: 1fJ'If-u1.f1Ytl fI~lI91 fl~ 1.:J ft'U tltl fl 1 tI II~111 ~ 

t1::lntlfl1f1RI'H1l1::1Y1l 

~A 4 u 4 
tl11111'rt'l,l!1'1,lUlOltltJ'MlIO'l,l'fltll'j'fl'jltJ 

Pl.:J~flril1l1~11ll.:J~'Ull'Hlltl'U6.:J1i1'Ultl~tl.:Jlitl'U~iifJll1.fft'U'lflUl'U'lfllitl'U Ill'I::1'U 

i1 tI ~,j'U ~ii1l.:J ~ l'H-UlfJlll fllllfl'H l'Ilfl'Hl'IlfJlt1I1IJIJ Pl.:Jt!'Ufll'.i ti~tltl flIl1JIJlIl'I::lntl fl1.fl1Y~~ 

II tll'Ifl 1t1t1lfl~iitldl~1l '1 1I::1i1'U1I'U1'r1l.:J1'Ufll'.i 1Y!l.:J~~'Ulfllll'l::1Yllll'.iOIl';.:J;r'U 1'U9Il'Il~ 1A 8.:J 

riltliY~tl1'.itlli1.:Jil.:JlIl'I::tl1'j'rl'.ilIJ1'Ufll'.i9t~13IJ'Hlltl'U6.:JiiPl.:Jif 

fll'ua8flFllril't'l;IJnllli:l8fl't'l3J8Uf).:J 8 .:J~~tl.:J," t1l'.iW ll'U fll'.i Intl flNlfltl 
71 , • 

... 'JI...... 1Y. 1-'/1 ... 1'J1 '2 ~ ...1. tl1l11'rl'U'rIl'U l'UtlHl'rlll'ltlfl '!Jtl1'.i 111'H1l1::1YllflIJfll'.i 'If.:Jl'U 1'If'U tllllJ'U'Hlltl'U'rI 

~tl.:J l.f.:Jl'UlrJ'UtI'.i::~l 'Hitl~tl.:J,r.:J';IJ,r.:J,".:Jtld9ll'ltl~ tl1'.ilntlflNl~iinitlll-U'U'rI'U'rI1'U II ~{(11i1'U 

'Hlltl'U~ 1.f1l.:Jl~ tltl'.i::PlIJ9I flIl ~.:J~ 1Yllll'.iOlntlfl1"Nl~'rItlni tl'Hl'I111I~tl1 Rtjlltll'I fl9ll1 A 
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tvJ~{ii! 'l~{1J'j~!fl'Yl i~tnl~1111tJ 
" . 

3. f11'jYi1~111/ff~m~ i,;'~lrJ'l11~ili~lU'Uff11J1'j(JYi1m11/ff~m~ ~liil~Yi1111/~'Ufl.:j 
." . 

~1'j!~'U ~liiff11J1'j(Jcifmhu ~~Yi1~111/ff~m~ i,;'~ltJ !~~ff~~lf) 1'Uf11'j1~.:j1'U 

" 4. ~lU'U!'I11/ l~ff1/ nlJ!'Yl~ tA ~ f11'j\91m!~.:j 111~ ili !'Ii'Uli'1~~.:jf11'j ilf)~f)u~.:jlJ 'U11,r1'I11/~'U 
. " d "" Y """" "" "" Y Y • Y .... I Y "" ..... 1 Y ,:It

f)~ 1'j m~f)H1'Yl1/!'U ~ ~~!fltJ~ (J 1~ ~.:jf11'j~f)U~.:j~ltJf11'j ~~~1IH1 11 'j ~f11 'j~~lJ~ H1!lJ'U ~l~~ltJ 

• d .c9 _I ,,~ .c::t Q,I "lrJJ IQ,I I I Q,I d ~" 
~1.:j '1 f)~1'jm~f)lJ'j~!fl'YlH1H1m'V'l'j1~ff11J1'jm~'j~tJ'V'llJ !~~~~lU~~.:j1tJ~~f11'j~~WlJ !lJ'U~'U 

'U'U1Vl'UfJ-:I't'itlt>U6-:1 1Jf)~'l~ijI'l1111/~'Uff1!~ 'l'j1J~lmj 1tJ U~'l~ij1J'U 1~ hr!i1~f) ili1J1f).. 
"" II) ''''' "" Y I';' 'I 'I Y "" '" .1 '" 

11'j~ !1/1/1J'U 1~~11/'Yl!'j1~~.:j f11'j U~!'V'l~m11/ff~~1f) !'U f11'j !']j'.:jl'U 11'j~f11'jH~~lJ~~f)111/~'U~.:j 

!~~~111 ,j1tJ~.:j~1'j 'Yl'j llJ1J'U l~1Jtl.:jl'll111/~'U~ij~lm,htJ 1~tJ..rl i 1J~~1J'U l~!~f)'l~ij1J'U 1~ 14 x 14 

" "" "" tAl 15 x 15 tAl U~~ 16 x 16 tAl ril'U1J'U1~lmu'l~ij1J'Ul~ 20 x 20 tAl U~~ 24 x 24 tAl U~'l~ 
u 

'I11ci~tJ1f)f)'h1J'U 1~!~ f) U~ ~ l'Uil 'l 'l1J'U ff.:jijf11'jH~~111/~'U fl.:j1J 'U 1~ !~m ~~ 1~ff111 1'lJl1.:j1']j'1111~• 
'I Y,:lt .... "" <9 GJ,. I ~ .... -1 "".1 .t 
!mlJ'U1J~.:j1Jlty1J~.:j'Yl'j~Clf)l'U !~f11ff~l.:j '1 C)f.:j111/tl'UClf)lIW~'U'l~1/1J'U1~lJ'j~1/1W 8-12 'U1UCl~ 

" . 
tAtJ1/!glJ UlJlJ1JCl ~f)111/~'U!m ~I'l 1111/~'U !~'U :jf'U!~ tJln'U ff111 l'lJ1ff~iil~1 ril 'U I'l1111/~'U 1'U ~~~ 'l~• 

" . 
i ~,j'U!~tJ.:jmh.:j!~tJl u~i 'U il'l'l1J'UtAtJ1/1~ltJ 1'V'l~t~ff!~~{ UCl~vJ~.:jth 1J1f)f)11,j'U!i1~.:j 'l1f)1ff~ 

q q q q 

"" " 
";.:j 2 ']j'tA~ ij 'l~ij~111/ fl~'U ,j1/ijU111Um 'lJ1UCl~'j1m~ ~'U ,r1.:j(J f) l'U f11'j I'l~!glJ1JCl ~f)111/ ~'U ~ 1'j. .. 
I'l~ hm1J'U1~!~f)f)111'l1 i'U111/~'U1J'j~1J1W 1 ;1'1 !~~11!rt~ffl1/1JCl~f)U~1 111/~'U'l~~!~tJlJ~.:j.. 
UCl~ffltJ.:j 11/f) l11J Cl~ f)111/ ~'U ~ij1J'U l~!'thn'U nlJI'l11'U 111/~'U 

OJ .1 J~ ~ OJ" d "" "" ,:It
la~Ui;1~fl'Ufl1Wfll'b' l'Ufll101V1UJ'U't'itlfJ'U ~~!1JlJ'YlffltJ.:j l1/UCl~~ 111/1J 'j~W~! lJ'U ~~1J1tJ 

"" I ~ "" • <9 <9 .,;. ,-1 ",.1 II) Y , ~.1 , .... "" 'I Y.... .1" 
~f)~tJ1.:j11 'U.:j 'Yl ~ 1'jm'U .:j(J.:j ff.:j!'l1 Cl1'U 'l~tf)~'IJ 'U I ~ffl'U 11 'U.:j1J 'U ~tJf)lJf11'j !Cl~f) !']j'lff~UCl~ ~lJ mw.. . . 
oJ .1""". ?I Y 'I Yi .... d "" 
'Yl!'l11J1~ff1/ fJlJmW'Yl'll!lJ'U~~.:j!']j' 'Uf11'j~~WlJ~~ 

.1 """i Y'I.... .... I Y ....1. fJlJmw'Yl ']j' !'Uf11'jl~ 'U~f)'l1f)f11'jl~m11/tJ111J~.:j1J'U1~~1.:j '1 UCll f11'jl~'lJ1/~lf) 

!~'U ~ .:jff1~ty l'U f) 1'jI'l~!glJ111/ ~'U~! ~'U ~ 1J'Yl 'j.:j !'I1~tJ1/ ~.:j,f'U 'U ~ f)'llf)'l~ij '~lJ'j 'j";~! ~~ 1~1 'U f11'j 

.... Y ""II) Y"" "" II) Y • .... .... 'I YII) Y "" Y 
1~1J'U1~UCll ~1'j1/ !1/'Yl11'j~ !1/~1f)ff111'jlJl~ !'I11~1/1/~lf)~f)~ltJ• 

• 1 """'I Y ..;. i "" Y d d ""..;. 0

2. fJlJm w 'Yl !']j''Yl1!m ~.:j111J1tJ 'U f11'j1J~!ff'UU 'U lWlJ~~!1JlJ11 'j~'Yl1!m ~.:j111J1tJf)111'U ~ 

I "" 'I Y .. "" '" "" Y';' 'I Y II) Y,. • II) I 'I y",
~~~1.:j '1 fll'j!Cl~f) !']j'']j'~~f)11'j~~'Ufffl!1JtJ'UH1!'V'l~ !'I1ff11J1'j(JCllJ'j~tJ !~ !~tJ.:j1tJ !1/m'j !']j'~'Uff~ 
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f11'11~tlIJlnm~fl1J'\.J1~1 t'Yfn~ ilhn:lJl'Hlfl1J':itltltltlni~ 

3. tlIJmwffl'1111Jm':il9ifl n'j'jim~t,*frJ'jiitldl~~tltl 2 tJ'\.J fltJtJ'\.J'I1i1~ff1'l111Jl,*l9ifl• 
.cI QI .dI II) 'JI 0 QI QI 'JI .dI ~ II) d.cl .:: '''; .;j _I .cI 

m~fll~ Ufl~tJntJ'\.J '11 '\.J~ !dfl'1'I1':i1J\9IflH1C)f~fId':it1J'\.Jm':i Im'Vl:lJfldl:lJfI:lJ\9I~U\9I IfI'\.JtI~ufllt1:lJ"''\.Jlfl 

_I ~ ~.c:1 "l d 0 Q,I 9J..J GI"IV <4 "l JI GIQ,I Q,I 0 

u':i~:lJ1W 8 '\.J1 '\.JtJml1n'\.J'\.JtJ1~:lJn'j'j Imtl'\.Jlfln '1 fl'1'I1':i1J\9Iflfllt1C)f~~~'Vlll'11~1Jtltl Iflfl'~mn I'\.J 

d a 'JI 
"'W~'VlW1JHl 

4. tJIJmwffl'111W~1J ~mt~'lI~lt1j'\.JtlIJmWnl'H~1J~fflritu~fl'fl f1d':it~tlnl,*~m~
q q u q 

a II) 'JI':: a a "" .,; 'I 'JI'I ' '::.cI.cI .cI 
fl'l:lJ1':itlW1J Ifl'Vl~\9I:t"'1J1i':i ':i:lJfllUfl~\9I~t"'1JC)fnUC)fm'Yw I'111 '\.J01':i\9lmt\9l~ '\.J tJn~ln'\.J'\.J f1d':i:lJ\9I'\.JH 

ff1'l111J91flclf1J ~ ~t~ '\.J ~ ~ ~111j '\.J :lJ1nff1'l1i'1J01':i 9lflclfWtfl~01':i t~1Jti''\.J 
_I flo Q,lt:! .cI d .a~ .ddr:J~~o='t.d ''1'' 

5. tl umwfl'1'I1 ':i1J 'j fl O1':i ':i fl\9l~I"'1J "'tJ1J '11 ':i tJ'j:lJ 'I1:lJ tJ'\.J 'VlW1JnW1J'\.J fl' ~~lt lJ'\.J 'Vl ~~'I11t11 '11 

II)'JI d.cl QI'::.cI .;j ~ ..do ~ d .cI1I)'JI'I'JI a ";
Ifl 'I1:lJ tl '\.J 'Vl t':i t11Jfl'1t1~ 1:lJ fl \l '\.J W\9Il ':ifl ~ ~tlJ'\.J tlIJ mw 'Vl ~lt lJ'\.J 'Vl f1d':i:lJ !d I'I1\91fl tJfl O1':i W1J'I1:lJ tJ'\.J Ifl tI• 
GI~ d .dd Q,I del 0 d Y 
I'I1':ifl\9l~t "'1J"'W~'Vl W1J Ufl~ '11 fl ~ ~ln'Vl W1J fl'lt ':i ~Ufl1 

fl11(l)flU~-3~-Ul'tnJtJ'\.,I 'I1:lJ tl '\.J ~ ~ ~~ fl'1t1~1:lJfl'~flfl\9l1t1j '\.J ~ fl''\.J t ~~ tl ~~1Jt il'\.J i ~J'\.J ff'JlJ ~. ~ 

fflrity~ ~fl fltJff1'\.J '" tJ ~ '11 ~1rt:lJ tJ'\.J 01 ':i\9lnU~~'11~1'11:lJ tl '\.J1~fl'1t1~1:lJ fl'l:lJl':i till1i ~'11 fllt1iiM1t1f1'\.J 

Ufl~~iJtI:lJ 1 '\.JiI~ ~,j''\.J fltJ 

1. m':i\9lnU~~~1t101':iiln lfltll,*i'l1:lJilnfl1flfllt1~1t1jjtJ 'I1~tJ~1t1~m O1':it~tln 1,*ff"'tJ~ 
'JI II) ... 'I 'JI 'JI QI.cI 'JI QI 'JI ~ 'JI II) d.cl .cI.cI1I) , II) '.cI 
fllt1 l'I1:lJfl1':i tfltJn Im"'ln1J'ff"'tJ~Hl\911'11:lJtJ'\.J Ufl~\9Itl~tlJ'\.Jfllt1 l'I1:lJ'Vl:lJf.JWfl1~flfl' 1:lJ\9Imtfl~ 1:lJC)ffl 

, 
... QI 0 

~ l~t:lJ tJC)fn'Vll fIdl:lJfl'~tJ1fl 

'''; _I'JI'" '1'J1 'JI .cIQI~ _I' , _I II)'JI
2. m':i\9lmt\9l~ Ifltlm':iu~Hl f1tJm':i 1'I1tfl'~Hl'11fllt1 '1 fl'\9IfltlJ'\.J~U\9l1~ '1 t'l1'\.J ~Ufltln 1:lJ 

'I II) 'JI _I QI .. 0 _I 'JI 'JI QI "" QI 'JI QI ... 'I 'JIQI a 
11J 1:lJ ~ufl'\.JUfl~fl'\9I1 'lJ1:lJlu~1J'\.J 'I1'lJ1'11:lJtJ'\.JUfl1~1Jfl'tltl\9lfln1JH1\911'11:lJtJ'\.J '11 ':itJ I'I1~mW1J"'tJ1J 

'JI a "" a all) 'JI 
fl1t1\91~t"'1JC)fnUC)fnn Ifl 

>I 

3. m':i\9lnU~~~1t1m':il9ifl~mfl'~~1 i1iijiJtI:lJl,*~l'11f11t1 '1 ffUl:lJll9iflt1j'\.J~IJ'VlNt':i"'lf1W\91 
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