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Keywords: unique characteristic from the local area, Pottery, Bangkhu Community Lopburi Province 

Abstract 
The objectives of study were to 1) develop product models creatively inspired by local environment, 

2) decorate the developed pottery products inspired by local identities and 3) select the products to be as an 

appropriate local community product. From the production design process and product texture decoration, nine 

models were completely developed and the models were analyzed by Arithmetic Mean. The research 

instruments used were satisfaction guestionnaire and valuational feedback assessment done by guestionnaire 

renpondents. The renpondents comprised of 30 experts including, 1) art experts, 2) product design experts, 3) 

pottery manufacturers with experienced expertise in Lop Buri provine, 4) home decoration distributors and 5) 

home decoration consumers. The experts provided useful Feedbacks and comments towards the development 

of models and its decoration. The result were as followings: 1) For artistic value, the satisfaction of the product 

modek no. 9 was ranked at the highest position with good guality (3.95) and the product model no. 13 was reted 

as medium guality (3.72) and the product model no. 3 get the product point least guality (3.25) 2) For value 

added aspect of the product, the satisfaction of the product model no. 9 was ranked at the highest position 

with good guality (3.85) and the product model no. 13 was reted as medium guality (3.61) and the product 

model mo. 3 get the Product point least guality (3.32) 3) For functional value of the product, the satisfaction of 

the product model no. 9 was ranked at the highest position with good guality (3.51) and the product model no. 

13 was reted as medium guauty (3.37) and the product model no.3 get the product point least guauty (3.18) 

According to the valuational feedback assessment process, the developed products were assessed by three 

aspects including artistic valu, valu added, and functional value. Moreover, the overall satisfaction of its texture 

and decoration from product model no. 9 was reted at the higghwst position with good guality (3.77) The 

product model no. 13 was reted as medium guality (3.57) and the product model no. 3 get the Product point 

least guality (3.25) According to the overall satisfaction based on the three aspects, it is indicated that most of 

the repondents were satisfied and interested in the product model no. 9 Also, the product was presented with a 

unigue characteristic of the owl which was an indigenous animal from the local area. 
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" Q. d 0 .c::t. i; 

l'l'Wbt:-J l'Vl'Vll fl 11 eJeJmL 'U'U Lb61:; 2) fl11bl'11'1.:JFl11:WFl111 b V11.J'Ufl .:J 

~bzjt11'1l1~\?11'WA61t1:;'11m'W 1 A'W ~bzjt.11'V1t1JJ11'Wflflfl tb'U'U 

i:J~('}nru'fl'il'1m'Ll 1 f1'W~bzjt11'1!1rubL61:;~'\J1rnei'\J ni1~1'U 
" v " 

lfl~fl~~'lJ~'Llbi:J1b'W~.:JVllli161'W'\J~ ~1'W1'W 1 fl'W ~lzjt.11 'IJ1f11bb;;'l:; ' " ·~ 
~'1.h:;nfl'\J1111~1'W'11V1il1t1~'Wfi'1'Uei.:itJ1:;~'lJ('}mt!ii..:iu11.J 'il'1m'U 1 
" 
A'Ll ~'U1foACJ~('J.nru'l1~'Wr11'Ufl..:i('}mb!ii\l-U1'lJ 'il'1m'Ll 30 fl'W 

" 

'V1ru~1'\.Jeie:imb'U'Ut:-J~('l.nru'1 n~:wVi 3 ~b~t11'V1rubb6l:;~tJ1:;nfl'U 
v q 'U v 'lJ 

fl11~11.Jlfl~€l.:J~'W~'Ult:-J1b'W~.:JV!l\9lf\'W'U~ fl~:W~ 4 i!LzjtJ1'1J1UJU.61~ 
q q 'lJ Cl.I 

~'\J1:; ne:i'\J fl1';i~1'W'11V1tl1 t1~1.Jrl'1'Ufl.:i'IJ1:;l'i''IJ('} mb!ii..:iu1'lJ fl~:w~ 5 
" ' 

tJ 1:;'lJ1fl1 i bfl11:;,.,bb61 :;tJ1:; L:lJ'Llt:-J61.:J1'Lli:J~('!Jl ru.ri bb "il n'Wt11~ ~'U 

('}mt!ii-:i'il'1m'Ll 9 1tlbb'\J'U b111t.1.Jbzjt.11'V1ru 'il'1m'W 30 fl'Ll n~:w 
'U 'U <v 'I 

i;'\'1mh..:i l\?ltLri n~:w~ 1 ~bzjt11'V1ru~1'Wfl61tl:; mi:w~ 2 ~bzjt11 
q "' v q 'lJ 

3. '1Jeltlb'U\9lfl1';i1~tJ 

3.1 lh:;"!l1n'abb6l::nci:u~1mh.:i 
' 

2. 11'lti'll';i::6l~Rm'a1~ti 
' 

2.1 t ~eii w.i1.J11tl'V11 .:i ~'Wf11~:rlbt mA11:wfi 111'111.:ii:111r1'11 fl 
" 

511:W'V1~~.:J bb 'Wlil°ei:w 1 'W"ll:W'V'W 
' 

2. 2 t ~ e:i ('}fl Lt!ii-:il'1'W~11tl'Vl1 .:i ~'W f11 bfl~ei.:i~'U~'Wbm"il1 n ~ fl1jru:; 
" 

beJ!l~fl'l'.lru1 'Ll'11:W'11'Ll 
' 

2.3 l ~ eiri'l'I b~ eimti'Vl':1.:i~'Wrl'16A~ei.:i~'W~'Wb>-J1?1~1.:ib D'W~'Wr11 
" 

tflnan'l'.lrubu'Vl1:;i;'\'1Lb61:;'11m1ti~w.im1 ~ L lJ'Wt:-i ~('}.!lru<Yi ~'LlA1'V ei..:i 

'IJ:W"ll'W?1'!1-:im~'Vlih1tJ 1m 'LleimAl'lliiei 1 ti 

u.6l~A'1trn~u11"Wn1111.:ibti:J'Wm11~oifei:w61 m11~r11tf~mn uae 
" 

m11 ut ll'WiV1t11mt ~e:i~ b~:w 1 ~fl..:iri'n11'\J~V111?i1tJlil'1'U6l'U1..:irlll\?l 
" 

b U'Wbb VI~ ..:i b~ tJtJTI 'W m ':iG'I {1..:i n~:w1X('} t:1m1:w bfl ~fl..:iD'W~'Wbi:Jl~'WoLJ 1 'W 
" ' 

11'1 t1~\! t u1V1m v11m t11'WD\!'Utl1:;m ru 25 60 b1'1tJ 1f11 ..:in11 

~..:in~11'1l:;b~:wl'l1b 'Ll'Wm11 'Llll\l'U'\J1:;mru 2560 b ll'W~'W 1 LJ 
€l\lA fl11'U~V1111:hwlil'l'U6l'U1\lfl ;\lb U'WV!il1tl\11'W ~ '5~ Ii) ua " ~ " 

Yim ~'Wt U'WV!~ fl 1~~ t~:w n"ilfl 11:w~ 111 ~\It uw•1tJ~V1~ei u Vl~..:i t ~t1tJ1 
" " 

~n'l'.l1b~t1tl~mt.11 'WV!il1t1-:i1'Ll e:i1V1 b 'li'W m1t161fleJfli:IT1.m-r1r1ntJ 
" " 

1~ ~'Vt:-i61tfl'l'.1('11VJ1\lb~flfl tb61:;flTH'l'l1n~111 bU'Ll~'W n11~t~:w 

~111~.rn~:w1X('}'1 m1mA~ e:i.:i~'W~'Ubt:-i1l'1'Wu1'UA~-:id t 1'.iei..:i'IJ1 n:W 
' 

'1l11-U1'U~iJm~'l'I t tl'W'li1-:i~'W~'W..:i1'Wb l!mu u 'U'U\11'U~'U!ii1..:i "1 e:i ~ 
" I " 

b 'W'1J:W'V'Llbb6l:;V11..:i €)'U('}.'U1'lrl 1~b~tlfl 1-ti'U~fl1)~1'\.J'l1'lJ~'lJ!ii1..:i 1 
' " 

Wfli:l:wm1:\i..:itnl'lm1:wf\111~\J~ 1\?l ~l'l~..:i n~:w..:i1'Wb tltJtt '\tl~-:i t~ t1'W1~'Ll 
' " 

1 'Wwt11t1-:i1'W~'W b111 t1:W~ei..:i1e:it.1 m1'1~1..:i'111 l'l~'Ll..:i1'\.JV11..:i tfl ~m~'W 

~'W bt:-i 1 ua :;..:i1 'Wtl'W~'W ~mm 1t:1U1:w1!ii e:i t1ei I'!~ t~:w fl 11v1' 1 bA~fl'l~'W 
'u 

~'Wbm u mV11..:iiJ bflfl~ n'l'.lrul'1LJ-U1u 1 ~~w.imb ~:ww'Ufl11:w1~n 
" " 

fi'llm1:wV!i:i..:i1\?ldJ'Lle:it11.:i~ [1] 

A ru~.Ji ~ tJ '5' \li:l'W h ~1:w~ w.im tt61:; '111-:i1t1 bb'U'lm ~ l'lil ruofi 
" " iX \9) tin 11mA ~ fl.:J~'W ~'W tt:-i 1l~ t ti u ~'W f11'U fl ..:i'IJ:w'IJ'Ll~ii ri11 :wt ll'W 

' 

wn'l'.JmA:w 2559 bl'! till ~u1'V:w'VtJ1~ ~uei-:irl' m1u~V111?i1t!ll1'1D61 
"I " ' 

u1-:ifi' e11 tne:ivi11..:i ~-:i'Vl11'161'1'1'U~ 1\?1~1'!1iie:it11~'11'W..:i1tJtb61~ t .LJ1Y1u 
" ' ' 

V11~mb~-:if111:w'\J1:;~;ir] b oif1'V'l'U~W t1 t ~fl'Ufl~'\Jf111:w'li1m VI~ e:i 
" 

1ei'UAeJ'U trn~riruo11:w tJ1~nei'Un1111\lbbi:J'W 'V111~rirum'Vl;gi('} 

t11~'111'1J'U 1tl'1J:W'Vtl1 ~~;ff tlflll b~:W 
' 

1 tJei~('}iJ'V:w'1J'UV!d..:i~ei'V:w'VtJoLJ'1'UV1iiei zj;i b ll'UVld\! 1'Wv11'U61'U 1;i 
' ' 

A' e11tJlei'Vi11-:i ~-:i'Vl11'1ffWD~ "oLJ'1'WV1irei" tlJtJzjei~1~m"il1nJl:lJ 
'U , 'i 'U 

1J ru ru1~;i b~:W'U ei..:i A'Ll u1tJV1ii ei bb!ii m 61 ri cu b ll'W'V:W'lltJAtJ~'Ll'Vlii e:i 
v v ' 

bfl~fl..:i1-til'UA~1b~€ltl ~fl 1VI tl1tl 'Vl:W bU'LlbFl~eJ-:i~tlbt:-il zj..:iiJ 

VI~ mi 1'Ll ~ 'W cJ'W n 11 'V l'l'l'l'U bfl ~fl ..:i~'W ~ 'W tt:-i 1tlJ'W'il'1tJ1'W:W1n1 u .. ' 
V1:WoLJ'1'W ~..:ibll'W~m'Uv\lzjflV!:WoLJ'1tJu1'WV1iie:i V!:W~ 13 zj..:itll'W 

" " -u 

V!iliJ'1'Uvr\1.:i1'Llil1D61tn<1A 81tJlei'Vi11';i ~<IVlll'111YllJ~ ~'Uti'.iu\l"illfl 
'U 'U 'i 'i 

fl 11t11~'V:w A ~-Wm VJ Ab u fa El LA~ e:i'ci 1t1:WV!1i'Vlt11~t1 d'i flt~ au 
' 

1. u'Vltl1 

'Ll'U u.!ii1~ bfll'1€l'VI n.!lt11 ut 'V('}l'1'Ll~mrimnnb~mrul! YU'!. 
' 

2549 ~~1w,111~il:w61-W5m'11b~ei'Uvt\l (m'1) m:wt11narnm'1J11'1 
v 

l'VltJ ~1W1'U 5'Ll1fl1'H~€lfl11bfl'l'.lfflbb61~'1V!fl'HWfl1'Hfl'l'.J('l1 (5. 

n.a.) 1rii'6oif1m~tl'U~'Ll'Ll tl1bb'Ud'V11\!'1'11:;11'11iil1~bl"11'\~Hin\J'V'lmvhM ' ~ 
m'll1tJ611'111 tJ ~1 tJ t ~m1 t11~h.1ri ·rnuri 5'1 t ll'W ei ~1-n11 n 
bl'1 mu'\'11~ n\Jm1:w t:-i~('} ei1V111foth~V11'U 1'im-r1 b ~ei'U ru ll11'U 61 

'Ui.:iA' e11urnvi11;i ~-:iVl11'161'\'l'U~ t 1!'Wm 1 ttm '1111 ruV11t;a;i·rn1 'W 
'U 'i q Q.J 'i 

fl ~1 t ~ ei'Wb ll'Ll6'11 fl ru .fi-:id1hl itl ~'11ru 1bl"11'l'.1'1 n "il'l'I ei t Y1 t1 ..:it lJ tJ v v .. 

u mV11-:i 1tJfl111'111 ;i~i('} bl'ltiA'1t1..:i'1;irn1:w'l'leit11~mru ri11:w:W 

bV!('}i:J61 n11'111..:iJl:lJA':wntJ~~1tJi;l1 ('}61ul'l"iltJ1-ifrn1:w1 A11:w 
'i \I 'i '\J 
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b 'Vlil B 'LI rl'U n 1'l n 1Vf'LI ~ ~ U'Vl 'l-11 'Ll\!1 'LI~ mm rn bbrl ~ .:i 1 'LI 

Ll'l~~mm'lll ;-:i?11mw~o;i~n1'Vlt11'l'l186'1~1.B8tn'lll'Vl'l-:i~~'LI 1til 
" 

V1111A1111.W.:iy;e:i 10J'1lti'l~\'ii'lm 1.1.ri~Ll'l~~mm 1.1.V11 'Ll'l1'LIBBflbb uu 

(:.J~\'iili' ru'l'l~mh 1. U'Ulii'B-:iil flt) 1.nru.fif.J'1llf.J'11'Ll~Ll'Vl"i -:i bl.61~~'1t1 

6111'16118\'ii 1lJ ~ fl~UJ~'Vl~ n fll':lBB fl bl. 'lJ'lJ'Vl~B fJ'lrlD'i~ fl tl'U'V11.:J ?1 R iJ~ 

lJ'll'Jfl\;Jfl'VlBl'l'il1fl'\J'i"i'Y'l'\J'i~1~~'\J'VlB~~B., rl'Ul!l 1.n\'iilJ~.fllJ 
'"' I 'U 

D'lJ'lJ1~t1u1t1~~1t1fl1'lui)u~?1'l'lrl?1~1-:int1mti ti 1\ll'iu 1. ~e:i'l 

t.111t11t1'ilt1bnl'lVI n~~f11111i1t11qi 1. lJ'Llf.J 6l'l1t1irl'lbl m'll!i:11wfo 1 <ff 

?1vm1.61~ fll'l~1 'l-:i;iVl'llv'1'1!lJ'!lt1 ilrn'l'\Jfoll'l-:ib1.ti1 'IJV11l! ti fl?t&J' 8 
' ' ' 

1. Yiu 1 ~?IBl'lA6i'e:i-:inui~;il'l m1J..J?1~mm1.6'1~'\J'l~ fo'!lt11-&' ?lv81 'W 

fl 1'11.~v'Llbb6'1 ~'1!ll'!l'U 'il'Ubn I') 1. tlmufl ~ fl~ru1.u'Vi1~Vf u\l ~'Llbb6'1~~ 
' 

flblJrl1bbri~l'lh [2] 
' 

6.2 ~1'Wm~a~1.:iu~f'i11.l4111~u.ri~1~u~1 
" 

'i'U'Vl'l-1 'IJ'Llltn ~~'LI bb6l~~'Ll~16'111'1611tJ ~?118-1111 thti'llu.:i 

f.J~\'ii~ ru'Yi' bbOJrl'Ubfl~B'l~'Ll~'Llbf.J1 b lJ'Llfll'ib ~:JJU6'1rl11 ~u.ritii'1~'UA1£1 .., 
1u fl 1?11~-ru m1l!'Wt.1111.1.6'1~ 1.n<i1 f.J6'1m 'Ub :S'lvnru'1! ~ 1. ii e:i-:i o;i1nm1l! 

?118\!1llil11 <ff b D'Ll'1 fl'\9UJ~ fll1ll.W.:J'WB 1 OJ eJ'LI~ 'U bb 'i fl'IJB'l~fl'Ll~1til 
'U 

1,n1no;i1nm"i~:JJir·Mi'".lt1'11timr\e:i'Um-a~l'l~'Ll 1'iiliiie:in11fl';j'i)'lJfl"ie:i.:i 

fl 1'l fl 1WU l'l 'ilJ'Vl'l \! bbrl~ ~ 'U~ 1 R11'16118'1J B\l (:.J~ I'! fl ruo/i~'U 1~ 
'U 

6. Bnu':i1v~~n1':i1~v 
(:.J6lfl1'll~8iJ'lJ'l~b~'Llfl11ll~1A'lJU1mBi1Ll'l18(:.J6'1 ~-:i.Q 

6.1 ~1'Wf'lrufi1m.:iA61'll~~VltH1~'i:U 
' 

nm.:i ~B8'1~ 3.25 

5.2 ~1um~ah:i116'1f'i11.Yi111~1.1.ri~1~'UR'1 
" 

'lll'Vl'l'l1.rn~ml'l6'11tif.J~V1Ji'ru'il1.1.'iln'U 1.1.'\J'\J~ 9 i1m1llfi~1.~t1 
" 

u81m~l>i'umn~?l\'ii fa86'1~ 3.85 v81m~~u~mfl 'lllm.:i1.b6'1~ 
'U 'I 'U 'U 

6'111'16'11tJf.J~\'iiJi'ru't'l1.bOJrl'Ll bb'lJ'U~ 13 vti1'Ll'l~~'lJ~ fa861~ 3.61 
v 

bbrl~'i'IJ'Vl'i'lbrn~ml'lm8f.J~V1ilru.fi1.1.o;iilt1 bb'\J'\J.y\ 3 Bt.11m~#i''\Jl11t1 
" 'U 

flm.:i ~B86'1~ 3.32 

5.3 f11uth~1v'!lui.'tiam1 

'lll'Vl'l 'lbbri~ml'lm8f.J~V1i1rn't1 bb0Jnt1 u uuYi 9 ilA11llfi<i11. ~'LI .., 
v81t1'l~~umn~?ll'l fa86'1~ 3.51 u81m~l>i'u~mfl 'lll'Vl'l'11.1.ri~ 

'U 't 'U v 

6111'16'11tif.J~l'li1ruon1.b'iln'Ll 1.buu~ 13 u81m~~'\J~ fa8R~ 3.37 
'U 

1.1.ri~'ltl'Vlrnrn~m1nm8f.J~l'lii'ru.fi1.1.o;in'W bb'\J'\J~ 3 v81m~~ul11'Ll 
" " 

fl6'11'l ~tlt.161~ 3.18 

5. i;..i'1nTa1<5'v 
5.1 ~1uf1ru~1'V11'1A61tl::~Vlm'l'~'l11 

' 
-allrrrnrn::;ml'lmEJc-i~l'lilrn'flbb'ilrl'U bb'\J'\J~ 9 ~f111J..Jfll'lbl1'U 
" 

uti1'Ll'l~#i''\Jmnv1?11n ~Bt.16'1~ 3. 95 ew1 'Ll'l~#i''\J~l!lfl 'lD'Vl'l'lbb61~ 
'U 'I 'U \I 

ml'l6118(:.J~\'iii1ruo/i1.1.'ilnt1 bb'U'U~ 13 ut.11m~~u~ ~B86'1~ 3.72 
'U 

l.b61~'lU'Vl'l'lU.R~6'111'lm8f.J~\'iiii'ru't'lu'iln'LI bl. 'lJ'U~ 3 Bt.11 m~~'UL11t1 
" " 

v 

4. 7.5 fl1'l\'iiflbbvl'l-Vlt1~1f.J~\'iiii'ru"1~u 

4.7.6 ni'l1.f.J1f.J~li1Ji'ru'rl1 ~m.1mru 
'u 

siluuu .., 
Q. VII .te::1to~~ 

4.7 n1';if.J6'1Vla'l1~Vl'UbbU'Uf.J6'1Vl.flW'fl 

fl'i~'\J1'Ufll'lf.J~\'iibf1~tl'l~'U~'Ubf.J1 iJ 6 .ff 'U\'iiB'LI ~,:i.Q' 
4. 7 .1 fll'lb\'ii~8ll~'LI 

4. 7 .2 fll'l~'Llvl'Llbb '\J'\J(i\18ilBbb6'1~bb U'Ll'Vl~'LI 

4. 7 .3 nwv111.1.tJ'lJ'W:JJYi1'1i'<11'U~".lti\)'Lltlmml'IB1 

4. 7. 4 n1'i1.\'ii~ t111tl1~'U1.bR~fl1":i'VlcieJf.J~\'iiJi'ru'1 

d Q.J ,; 2.1 0 v 
4.4.2 fl11lJllbtlfl6'1fl~UJbu'Vi1~'U8'l~lJ'1!'Ll'U1'l~ \'ii1'Url'\J1\l~ 

O I ti Q.J Q.J d 
tl1bfltl'Vl11'l OJ\l\.ll~R'W'U'i 

' ' 
4. 4.3 m 'l ~m 1-:i B'l r1iJ 'l ~ n B'lJ 1.1.ri ~ m 111nri11n~'Ll'Vl1 'l Pl R L1 ~ 

ir\'iiblfl'i'l:JJ 1.1.ri~-r?i(;lm m 'Ufll'lf.J~\'ii 
' 

4.4.4 n6'111ir\'iib1m'il! I.fl~ ti-:i~'Ll~'Ubf.Jl'Ul'lri' ?11l!l'iblf.J ~ \'ii~'UA 1 
' v 

'il1'Vlil1t.11~ 

4.4.5 fll'l?l~1'llJ6'1rllb ~lJ1 ~1.1.ritii'1~'Ufl1 
" 

4.5 msaanu uuuaernn ~V'Ui11'Vi~1·mJ 1.1. uu~'UR1 
" 

4.5.1 fl1'l?l~1'l~'Ll\'ii'U1fl1'lbb6'1~fl1'lll'l~m6'1~mu 'Lllf'n1l!AVI 

?I~ 1-:i?l'l 'lrl OJ 1flfl1-ai bfl 'l1 ~ t-1.LJ e:imim(i) 
" 

4.5. 2 fl l'l ei anu uui ~ t.1'Llm'Y'l~1-:i ~Ll 1.1. uusn m1. 'Lllri1111 fi~ ?1~1-:i 

?l'l'irlbll'UU.'lJ'U~1'l 2 iJ~ 
4.6 n1';iAV11.~eimtJ1.1.urnrleiah:i~'W1.1.uu 

" 
fll'i'Atnb~B ml11.1. 'U'\Jf.J~\'iiJl ru"11.1. o;in'U~l'Vl{'\J\'ii fl 1.1.l'i-:i ~11. D'Llfll'l .., 

btntJ.f11tJ'Vl~'lOJ1nfl1'JflBflbb'\J'\J~1..'lbb'\J'\J 2 lJ~ OJ1flfl~l!tiJ18V1'l 

bb'U'U~Will'LITU 30 stluuu 1.YieJAtnb~tlflbb'U'lJ1~b'l-l~ti'il1'Ll1'U 9 .., 

4.1.2 fll'i~'lbn\'iibb6'1~'i1m111.V8116'10J1n~1'Ll'il1'Vlil1t.1f.J~\'iiJi'ru"1 
" 

1.fl ~ 8\l~'Ll~'Ll1.f.J 1u.f;l~~1'U'IJ 8-ill'i~\9\''lJ\'ii n 1.1.vi-iu1'Ll 

4.2 ii'ei:U&t'Vl~EJ.flaJ 
'IJ • 'IJ 

4.2. l Wfl?l1'Hb6'1~~B~'lW:JJ~iJ'i~b.fl'V1~1'11 Yi1.~t.1loLJfl'lrl'lJfl1'i 

~~'Lil 'ill 1.1. uu f.J~ (i]Jl ru'Vl'IJ e:i-:i 1.1. OJ n'LI U.R ~ n l'l (11n1.1.vi -im~ a 1 tJ 
v 

i/ 0 Q.f ~ J .::.i d lJ' 

4.2.2 1.8n?11'l 'IJB~R lill'll 11'l?1l'i'U.R~'l-l'Ll\!?1Blill\ll mmn'IJ8\l 

4.2.3 my;LJ-a~nB'\J'Vl~floLJBl,JRmv;vi1.:i1 1~bl.ri 1.1.o;in'LI my; 

Ll'l~fltl'U'IJB.:Jll'l~~'\J(;lflbbl'i-1 

4.2.4 .Ve:i11R~8~1.Rf11 'Vl'lDn~ 'l-l~e:i~rn 'Vle:i1b'w\'ii 1 'Lli;'\1'L1~1.~t.11.Ve:i-i 
" 

4.3 1bfl'a1::~~ei11mrlei1m'Un1'lelBflbbUU 
" 

4. 3.1 lbfl'l1~"10J1 floLJtllJRU\il!.flfo ll'Ll'l-l'1 n~1ArubbR~ibfl'll~i1 
'\J ca '\J ov 

oLJtllJrl'Vl~tJ.fllJ 
" ' v 

4.3.2i1.m1~i1o;i1nfl11111.'Vlm~?1111~1.1.ri m1111.'Vlm~?1111'Llfll'lli 

\!1'LI fl11lJb'VllJ1~?1lJ'IJt).,'] 'IJ'Ll1~ 'iD'Vl'i'l rl1VlrlltJ bbrl~~~?il'LI B'lrl 
" 'lh~ nnu 1.1. 'Lllm111fivi?1~1-:i?1'l'lr1 1.1.ri~m111ilrnni;ln~ru1.u'Vi1~ 

'IJtl\!Vltl\l~'LI btl'Llvl'LI 

4.4 fl1';jeJeJmbUUbb6'1~n1'aWfll'U1'aUUUU 
" 

4.4.1 fll1lJ b 'VllJ1~?1l!mlJ'1 n'l<JUJ~'lltl.:!'1!lJ'lJ'Llli'l'llJ'1!1~~.:J u 1vi6\'e:i11 
' 

1.1.6'1~'\J'l~ 1ti'l1'L11-&'?1Bt1 

4. 15~1biJ'Um':i1~EJ 1~~hDmTU ~\Id 
4.1 1iei116'1U\i1lilil " .. " 
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Design and Development) '11u1u 9 ~t!LLUU 

-atJ~ 1 fl11BBflbb'U'U.fl1'W~1'l (Idea Sketch) 'il1v1'U 30 
" 
'j'tJbbtltJ ~1J1bbi.J1~11lJfl<?l6lflJ6(f'W : 1~~1f§l6l1116l.1tJ A11lJ 
'\J ' ' 

?1:wmru bll'Uli':iw'll1~ ~\lbb11i1ii'B:w1nti'v11 A11:wri''U~'U 
" ' .. v ' :Wb€lfl61fl~ru 

All:wA\ilb~'LlU€ltJViM1 ~€ltJ61:; 3.25 'il1fl'il1m'Ll~1?1€lu 
' v 

bb'U'U?IB'Ut\llJ 'ill'Lll'U 30 fl'U bb?f~\lll ~1'U:LilfllJfll1JJ?t'Ul'i\J1'U 

e.i~l?l.ii'ru'VlbA~ ti'l~'Ll~me.i 1-:iD'Vl':i .:i brn:;iff 'Ue11611\i1mtJ u uu~ 7 
" 

in fl~ ?l ~ zj-:iiJ ':itl'VI ':i -:i fl '1&JlJ'U'Ll1~LJ1'Ll fl611-:i:i1611~ m till nu mfi' 1 
' " 

um V!~B'Ll nan ~ m tJ 'Ll'W ml ';i:; '11~'Llil LB fl rX fl~ru ~off 191 b su B'Ll \il u 
'\J 

':i€l'l'1\l:w1AB e.i~1?1.ii'ru'l'l-:itl'Vl':i'lbL'iln'Ubb'U'U~ 5 ii~fl'tlru:;b{J'Wbb'iltl'Ll 
" 

Aii'1 tJ ~-:i ua n'tlemi''Ll:w:; 'Ul&Jzj-:iii~'Ll ~1611l'lmti b ll'Ll bBn~n~ru 'ill fl 

15'l'l&J'l11~ bb6'J:;e.i~191Ji'ru.n1'l1VJ':i'lbb'1rl'Ubb'U'U~ 3 ii~fl~ru:;'\fl':i'lfl61:W 
'\J 

e.i?tiie.i?t1m:;V1--J1-:i~ fl~ru:;':il.J'Vl'l'lV!iimL1:1:; 1 V!~V! iiLA~B'U 1V!616ei tJ 
'u " 

b ll'Ui5':i':i&J'l11~ -:i1'U1X1?111 m':i&Jiff 'U1.J1'U b 1J'UA11&J~&J~v6nm:;V1--J1\l 

A61LJ:;Vi'1?1flm':i:w Lb61d~,u1'.hm.J?1:1.Je.i ?11uil m':i'\J:ru 1 ~b il'1n'U1i1~11?1 

'LJB-:JVJB'l~'W '1'U?f~1-:i b llmtin~ n~ruL:uvn:;'LJ€J'li?l'Ub€l-:J D':i1P1 'ill n 
~'V1IT'W61'1lti'ltii?l?l1V!fl'Vill 11'ltiv11'1l'Uli11tJilmvhJ'Ll [4] 

' 

6.3 v11uth:: t!'.l'tlui. 'll61ei !'.I 

~fl~ru:;m':i 1 ofi-:i1'U'U€l'l:W'4~t11 Vf:iJA11:w b V!m:;?fwi'u?f~':i:;LL61:; 

~n~ru:;vh'Vl1.:i m161n ii-:i ~'U b~'Wbb61:;m1bA~EJ'Ulm'UEJ.:i~1-:imtJ 
' 

~EJ-:i:iJA11&J?1EJ~Ati' €l-:i~&J~v6num11 ofi-:i1'U'lJ€l-:i:w'4~t1 f1Bilm1l.1 

?1:;~1fl?1U1tJ b V!m:;?fl.JU61:;flnnutJ-:i:; 1tJ'l1'W1<U'?!€ltJ1~tJl?l':i.:i .Jf-:i 
v 

'Vl1-:iv11v~i?ll'VI CJ1bb61:;?f~':i:;l'\llCJ1 zj,:i U,\ilfl~1-:in'W 1 tlm&J~n'tlru:;b 'WI"! 

b~1~v6 .niJci'1b tn bb61:;?tm'W~.:iu, 1~ti' €ll.l~ilm11 otl?f€ltJe.J~1?1.tlru'tl 
' " 

'1v1 blJ'lJ<LJ'€lU'lrl'Ul'Ufl1':i€lBflbb'U'U?t~1'l ?f':i'JA'l1'U ~rni'\.JJ:; LtJ'UU 
" 

~€l.:i1'11~1-:imtiV11€lBltn:;1 tl~&JeY?! ~€l'ln1Vl'U~'IJ'U1~ (Dimension) 

~1u1fi'.:i ~l'Llbll ~l'Lli?l':i'l ~l'Llbbfl'U'U€l'le.J~1?1Ji'ru't1~1.:i1 l~€l~1.:i 

'Wm Vlm:; nu~1.:imtiV1~€lB1'cn:;'1JB-:i0'1ie.i~1?1Ji'ru"l1'1'W1 by;B 1 Vf bn~ 

ri11iitiir~bb!:1:;?1:;1>n fl?t1J1tl 1 urns H' [3J 

b~B'W 'ill ':iru 11~ tJ.fll'W':il:W'll €l'lfl11JJ ~ ~ b ~'U'UB'l~ b zjtJ1'l11 ru 
" v 

b~ tJ 1 nu -:il.Jm -:i U61:; m ~m ti e.i ~ 1?1.tl ru'J'l u 'il n u bA ~ €l -:i~'Ll~me.i 1.Jf .:i 9 
" 

':i'llbbuu1~tiYl'iJ11ru1~.:i 3 ~1'U 11l.Jn'U l~bbn 1) ~1ul'lruri1m-:i 
'\J ' 

~61tJ~lX\ill1f1J'llJ 2) lii'1'Wfl1':i?l~1'llJ61rl1b~:l.Jl~bbn(;)1~'U~l 3) 1ii'1'U 
'\J 

U':i:; 1ti'll'Ll1 '1f?IBtJ e.J~1i1Ji'ru"11-:itJ'\llJ'lbb61:;~'U~l6111i16118bb'U'U~ 9 ij 
" 

A1bu~tJ'UB\l':i:;\iluri11&J~~b ~'Ll:Lilfl~?f~ ~ei CJ61:; 3. 77 Bti1 m:;lilu 
' '\J 

m1l.1A~L ~'Ll~~m fl e.i~1?1Ji'rusn'ltl'Vl':i\l bbi;'l:;~'U~1m~i;i1 ti u uu~ 
" 

13 :iJri1Lu~ti'1l€l\l':i:;~um1&JAli1b~mB\l61'lm ~€ltJ61:; 3.57 uae 
e.i~191Ji'ru'1-:i'll'Vl':i'ltb61:;~'U~l6'11\i1611mb uu~ 3 lJA1bu~tJ'll€l-:J':i:;~u 

" 

b <LJ'1mb~ cnoLJEJ'l11JJ~'lA11&J~,rrrn L'i\J'IJ EJ'l~u 11.nA~l&J b .if 1v11 tJ n'U 
v 

fi,:i bbii'll&J'U'l~HJ b 11:iJ f11':i fo~ uae A 1 l&JYl°-:i·rm l'i\J L 'Uflll&J -:i~ 'll&J 
' " 

i.1-:inu uae h]ih~ €l'Ll 1 '1ln.Qi,flru't11~ I b lJ'U(;)'1~1'~mCJ(i\1 bbAA'Ll 

~TW l V!qJ n:iJ bl, m 1 {i':w:WEJ'l b ~'U~l"l'Vl1-l'l!fJ'lfl11:W'l1:W 1 Dl 'UYll"l'Vll 'l 
Qv ""'1 ~v~.:S v dc=t 

bfltJ1fl'Ll~1:lJ511:J-J'll1~ 6 'l!'Ll e-J61\il.llru'1 Lfl1ei-:itb:;~'lJ'IJ€l'l'Vl1~rn fl 

bbi;ci:;'l)ti-:J1?1flLbi.-:iu1'UA1-:i1 m1ll<:!1tJ-n1.Jnf'leiu'Vlu1'VlV!u1ffi'1i'<:!m1 

.:i'1mH brn:;A11:w?11tJ-:i1mrn.J1 ':i fl?11'1-:im1:w'\J1:;Yluh1 Vlbb ri 
~u~lnA 1~1,n~nTi(;)~~'Ll hb~€lfl~€l 1vl 
" 

rn11.h:;'l!:w1'1J1rn11:;~'lJ'IJ1~ "rni.ll'£Jfl'~~•n1" fl~~~ 4 ~uu'U'UBau1m11u~ 16 - 17 6m1fl:w Yi.Pl. 2564 
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a . .Um61'l.!Bbb 'U:::L viBtl1e-il;lm11~v 1tl1otl'tJ1~1v'lftl 
8.1 ?11m~tiil Lb mf111:w A\i1?1~1.:i ?111 r1~'Vf fll n'V!fl 1t11\il Lbl1i Ill ei.:i 

An~11.~ CJ'W.rl Vi 1. .U11'il 1.~CJ1 num~m'\.Jrn~ e.J~ \1\ 

8.2 ?11m1~uu nu t1ui.'l-r1.:i?111r'i i;J61'11'W'il1n~.:i~~'Wbf1 t.J 1n~lil1 

b oci'W m 16'1::: b~'Ll bf1 ~ u.:i iJ Ebf1~u.:i1 i~t1~ (;] iJ 1VI~€1n11i\' n'Vl ei 

~f1?\1'W bll'\.J~'W 

8 3 ?11m1ti~m'\.Jvi'1t.Ji6~'UM'Wein'il1n15m1~'W\il1t.JiJu L'li'W m1 
' " 

1'libbU'W'Vf:w'W rn11.'!-r1.:ibbt1t1'W:w'ii m1~:w bll'W~'W 

8 4 mm~m.J~Vl1m~.:i.;'(;]ti:::EVl?l1'V!m1iiL~ii~1m'W1\il . ' 

7. 'U'V16'11u 
' 

m\i1n~t1'Vlu~1~~1Vl'lll.l'll'W m1mru1m1f111iifi~?1~1.:i?111r1 
' " b 'W n11eJ u nu t1t11'\Jm.:i ~ ~Vlfi' ru'1 bf1~eJ'l~'W ~'Wbm lll'B.:i ua \i1'1eJ E fl n.:i 

" 
bE n~ m~HUbtlYn:o 'IJu.:JfiffU::: VJ(;] tl n'J'J:W ua ~1 ~'U511:W'U E'l'Q:lJ'll'U 

,r'W 1 b ~u?1~1.:i~6'1.:i1'W.rVltim'l:1J~'W~'W 1~t.J{i)ei.:iPim"1b~C.J~in.:i 

u mfi~m1:w'11u.:i m1bbf!:o~.:ibb1\i1~B:w 1nA1il1'UE.:J'Q:W'll'Wu~1.:i'1~1'W 

m1'\.J:wL~1:::'1l1.:i-eJi'lei1~bn\i1m1:1J'\.J1:::ruVl 1{i)t11i~'\J'Vl1..:i~b~t.Jt1~1t1 

lJbBn ~fl'l'ftUbbf!:::m1:wfimf1 en tJmb HU'\.J\i1161h1 'LlnTrn~1.:i?111r'i 

i;.Jfl'l1'W iJ~'W'Vl'LllJl?l\i1 b 'W~B'l~'WbLfl::: bb '\.J1'Vl1'1U1 b '\J~~mh ~'il 1 m ~.:i 

~lru'll ~~~€l~i.'l:::VJB~f111:W~€l..:Jn11'tleJ'l~tJ~1.flf1" m:::t1l'Un1'J~ 

?\B{i)f1Au.:int1Lf1~E.:iiiei Lf1~u.:i~m m1~.:i~1Vlmu.:i1\il L~ei1~ 

{il'W'Vl'Wi;.J~(;]~ltl 11f11tifl '\.J1:::mJ'~nm bb6'1:::?11m1tii;.J~(;]l\il~1m'W 
' -u ,, 

irin i1f1rum~Lba:omm'51'ULvi1n'W'Vln:au u.a~L-1i'1t:i.:i~nt.Jm~ 

'1lu.:i1i.'l\i1~'il:::'li1t11 'IXLn\i1m~1.g'Vlr~ C.J1m~~ei1'M)v81.:i~:wrh 
' 

~mbt1t1 ~l'W1'\.J 3 nJuuu 
" 

v 
V V .:!I O<=>. d 

{i)dt.J'Vf 2 'Ul'1U.61:::bf161Btl'W1b'1'UE:IJb'1Jt.J1 
" 

\il\i1 ntJ ~'IJ B'l1U'VI 1.:i u 'il nmf1 ~ E ti buYn:o 

?i1'Wt1mnei~f'I~ .:i'1Ju'1bb 'i) n'W~.:i 1 VI 1,x 

J1bf'l~BtJVlt.J\i11 Vlfl Vu CJ fl .:imm:w 

511:W'll1 ~1vi'ei81.:i?11t1'1l:IJ 

61n~ru:om'll'W:o~m~11ti11ru'11'W1 Vltl) 

i11'\.J'Vl1·rnfl:w '51'W1'Vfruthnni'1.:i LtJ'W 
'IJ ... v 

~n~ru:::vi'111'\J ilf!1\i1mt1 L'1'Wl1i1.:i1 

'\J1::: nsu L ~ei 1 'IXLn\i1ri11ii~1iit1ri?1:U't1 
' 

~ '11\il~mm1'\.Jbbt1t11'Ll61 fl~ ru::: il 
'IJ 

'\.J1:::fo'll'W1i?1Et.Jbbt1t11'\.J 'Vl1'1flfl:W1'Vf~ 
" 

unu '\J1nni'1.:i'\J1'Wfl611.:i '\J1:::neit1 

1tlm.:iu&1:::&11~mf.l 
" Q QJ tf If 
c.16l\91flW'i'16l:l.lU1W 

" 'UeJ-:iit.J'Vl 'l-:J ua :o.Wuf:h<i'd (i1'11 t.J5'l'l:W 

'111&\{i)tiliJ:u:o'tll:W 1\ilb lJ'WE~1.:J~ 

,~ d ~ 
bb'llE:W b'llB:W {i)E.:J Uf!:::n'U?\{i) Vl61E{i) 

'il'Ufl11:1JbzjE '\J61mlJ'W{il'U 1~:W.:Jf'lf!e.Jf'l'U 
" " 

Lm-:i'ln:u 1\i1t.Ji;i'm!lru:o'J'i.Jvr~'1"V€1'1~1 
" ii OJ c::. !ll ll 

Vl'Wi;.J?1:Wi;.J?ll'Wnt1n'1n1'W'UB'1Vl'W:W:o'tl1:w 

i.11:w 1B ei n Lb t1t11'\JVJ1 '1 m1:::iJ1511ii'll1ili 
"' 

'iff'W~16'11\i16'11t.J'IJE.:J~'U:W:O'tl1:W:W1i\i1 

B.:JrlU1:::n¬ Jtl 1{i)t.Jn11~\i1'VIE'U 6'1\i1'VlB'U 

fl'11'1Xilri11:wb'Vfm:::?1:w u1:::ruVl 

?11 t.J..:JllJ bLfl:::~ E n.:i bE fl~ n~ru Ltl'l'fl::: 

1\il u HU'W\i116'11'il'il1n~'W:W:::'IJ1:w~ii 

~'W~lbbf!:::m{i) mt.J 1{i)b~'W?11m1:wbll'Ll 

511lJ'll1ili'UE'1~'U 1lJ''llu\i1-d ~tlb~'U 

Lb 'Vltl'Vlf1Dl'U b 'U'lllJ'll'U lJf11ll.lfl'Ubf1t.J 
' ' ' 1 " 1 ' " 0 bb61::: '11'\J1::: t.J'll'W'illn~f!:W:::'U1iiLnuv11 

Ltlu'lmth:::~1~u lJ'tl'Wlvlb~n ·1mt1'V!1 

numn..:if'lu ~tlb~t!vi'11LJ'tu'lllJ'll'W ii 
' 

~msru:::1'\J~1.:in:::V\{i)~v1bf1~ E'W 1 'Vf11\il 
" 

b ~1'1Jru:::~tJL 'V!~ E Bl~ tJVl 1lJ~'U 1m 'U 

V1:JDl'U n ~lJ'1llJ'll'U?i1'U l VI ruvrn b t'.1'U 
'U 'I 'I v 

Lll'W'lh:::~1 ~~nfi'mrw ~..:ibll'W~m 
" ' 

'UB .:i u 'U1 AlllJ fl \i1?\ ~ l.:J?\ 11r'itl1bB1 

~n~ru:ovhvrnu.f!:ofll{i)611t.J'UE.:J'Wnbfl1 

u:w1:w1i\i111.:iei.:ir'i'\J1:oneit11'Un11 

EEnUtltl1D'V11.:J~~(;lfi'ru~ 
'u 

bri~ei.:i~'U~mm'\J1:::bn'Vlw11n'U'\J1:::~t1 

Vlntbl'i'1Ul'W 1mfo~ru:::m1fl{i)'VlE'W 

1 '\J '\ll1 '1bbtiti~'1'U1lJ511 :1.11\ilB81 '1 
'IJ 

?1:wt11ru61.:i~1 'UE..:J1'\J'V11'1bb61:::fl1{i)fllt.J 
'U ' .,'V ~ 

i;.J ~Vlfi'rusn bA ~ ei'1\J'W~'WbmVir:n t.J'11:1.1 

i111i 

1tl'Vl1.:itt&1:::&11~6l1tJ 
" Q QJ tf If 
e-16l\91flW'i'l6l:l.l't.J1W 

f11'lU'l:O'!l:Ul'1f1f11'l'l:O~U'tl1~ "'l1'!Ln!Jfl~'1brl1" R~~~ 4 ~Ubb'UUeleJ'Ll1m11u~ 16 - 17 il'U'J1R:U YU'\. 2564 
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ilLRRUCON 2021 



186 
·······-·················································· ·······································································································•··•·································· 

10. btlff6'!1'aeJ1{l~{j 

(1) iJ-r'W(1){ 'iMl~bll'lcJ. (15 ~'l'Vl1fllJ 2562). 'Vil'1V11'1n1'a6'i'1b61~lJ 
' 
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