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ABSTRACT 

The forming w m  soap machine is designed and fabrication the prototype machine 

that was to mix and forming. It has 3 wmponents to be a part of tank mix, injstor and 

to transport of molds. In a part of tank mix, diameter of tank mix is450X400mrn., a 

propeller is rotating by motor gear, a centrifugal pump is sucking liquid soap to transport 

to a part of injector and a timer is wntmller flow rate of liquid soap. Injector to be 

wntrol by motor drive valve. Molds to be transport together with rotating of an octagon 

plate which on top to divide 4 block for put the molds and to be drive by motor break. 

From the testing the forming cnm soap machine found the time of appropriate injection 

to mold is 7 second and the time to stop work injector is 4 second with result it can 

forming the full w m  soap is 7 cake from 8 cake and capacity of the forming cnm soap 

machine can forming w m  soap is 1,440 cake per hour. 
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uos%nrnau [ ~ ~ l ~ i # ~ ' u p j l f J ~ 6 n n l 4  : Di (m), flalugs : Wi (m)], 1Bnmuu : n (IPS)], & l i f i a ~  
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qdnsu"lddi$o:muis~ii~i~1n'saaa~aaia:Graa:ijds:ii~~niwq~ iou~isqM 
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1. uoanos"ns:iinna'Y (AC. Motors) 
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aai%uiio:ianaJsiuati~uuaaswi:uonoins:ainn~us:uu Single phase a.1 

anoli:noliu:~iui%fiunisoonaiuuZ 

CAPACITIVE-START MOTOR 



CAPACITOR-START MOTOR 

PERMANENT-SPLIT CAPACITOR-START MOTOR 

TWO-VALAE CAPACITOR MOTOR 

RTD r~udicieuiain Resistance Temperature Detedor n ? ~ n ~ l ~ ~ ~ i u % ~  
dd u 

niui!mut%e qdnspln%vmsao~ua~nDu'~au~ia'unisrd~~rrda~dinaiu&i~mi~mi~?d~i 

ninniuiinisrd~uuudaddi~aiu~iumi~&na'ia~naluihl~u6"n'u~f~n~~~~1d~s A I R O U ~  

2 A 2 We di~aiu&iumiuo:iw"u~~vutue~~1n~~Gdi~~vu n?oeioosna'ia?biidinaiuBI'iumiu 



B B 
RTD GiGauaaalanziZaaiuuiadinus a~i i%Gii iadina~nri iuwm~$~.~ni~ 

ar ?am$ oOc aaalan:&na'ia&zw'uo~uuiinu~i$unuau1ddiiiazZ~uau~wuda 
d dsr 

naiu?ou iinui%itiauuinozsiiuiuinmsdszinwiasi5nn?oiiKa nswm8sdiu"sn"si$uŵ aau 

%unszuaunisufin RTD 6 '  uarz%~~iuvaaan~~osnudonisid~uuiidasuo~?arn~G ' dd d d 
~au$dnaiuiunzi$~ul$ w ~ ~ n i ~ ~ . ~ u i ~ i n a u o v a a a a l < f u n a i u Z o u u z u u i u ~ a i i a z i ~ ~ i ~ u a ~  

o. do. 
uznaga W ~ B ~ ~ U ~ ~ ~ U ~ % ~ U V ~ ~ ~ ~ ~ ~ ~ ~ B ~ ~ ~ U ~ S ~ ~ ~ ~ ~ ~ ~ ~ ~ U ~ U ~ ~ ~ ~ ~ P J ~ ' U ~ " ~ ' ' L I ~ ~ ~  

vuiu<au~suaaaa n i s w ' u v a n ~ a a u i a z i i n ' u ~ u v u z ~ v ~ a a ~ Z o u u u ~ ~ u ~ a  na'suin$u$od 

cjiunssu%nisou~ounmunaiuin'fua (stram) ~ ~ ~ ~ % u v a a a a < a u ~ a r n ~ ~ o t i i s u ' ~ t l  ~ O O O C  

d 9d 
a$uiaai 24 &tud RTD ~ a t l i a l d o z ~ n u s s ~ ~ i ~ u ~ n ~ a n z  (sheath) rauauw~anoziauwan 

d . a *  B 
iaunu~auu~onlva" n?oogGiiitluoonlaa" i a s ~ Z w a d s n i s ~ a T a ~ ~ ~ s s u z o ~ m s ~ t i a u d a i u  as 

oioZnaiuuia 0.5 ~s 2.5 iila 
RTD ~ a u w l a Y d i i ~ a u z i i u i u i n ~ n n z i Z n a i u i i u ~ s  6~~di.ainiu waiGGu 

Pd sr 
nodtiad u"in"a dinfu~~aamuuz%$i$u~dns&msauiu'nrqarnr?uwmosnisdiu%p~7 iin' 

iu"o~oinu'uidsiziaaziimn~n4iu~~siil~~;dotlGiui%$~iu n'auTn~ziu"uuu'iui%$ii RTD 

iiazlGwa%unismounuo.~dou~i~i$ui~~ns~Z~o wai6'Gu (Gsuiu, 2544) 

irannalol~apd~d~l (Electric Heater) 

na~7msii~iulao~a'ld~o nis~iinszainld4i1~acjiunannaiu$iuwiu~si~a 

wthi99iunaiu~ouoenui Zo$aun'unaiunru"ainiu 

1. Tubular Heater 

2. Tubular-Finned Hater 

3. Tubular-Redlant Heater 

4 .  Mica Band and Strip Heater 

5. Flexible Cable Heater 
-.a s ~.r~aaaanaiuZouio~~uozZ~u~uumP;uinul 3 dsznis&tln'u6'0 

1. ~ n l ~ ~ ~ l ~ $ i ~ ~ i ~  (Resistivity) 6'0 naiu~iumu~.a~~~atl'iai$u 

2. Zudsziiwfnaiu$iuwiu9arMOG (Temperature Coefficient of Resistance) 



i ~ d n i m s i ~ i d ~ u u t i d a s m 7 ~ ~ ~ 1 n ~ G v s s a ' n ~ ~ % ~ i a a a ~ a i ~ 5 s u  

3. qunf?iicsqa (Maximum Temperature) &I ? ~ 1 n f ? ~ ~ ~ ~ q 8 ~ 0 9 ? f l q ~ f l 1 ~ 1 1 5 0  

wula' 

?flqi%$iiaaanai.ils'sutuit~s!a'i~utluu Oxidation Resistance $ld@%l?i~ 

sonGtou?a'iiu ria: NonOxidationResistance $ i d ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ! a ' ~ i ~ . i l i ~  

P .  w 
@l1519i 1.1 L l f 1 8 ~ P I ~ f l ~ ~ ~ ~ ~ ~ ~ ~ n ~ l ~ ~ ~ ~ ~ ~ 1 ~ ~ ~  Nickel-Chrome Alloys 

Designation Composition 1 Resistivity (Q) Max. ~empature('~)  1 

tn:ssauoz$i%G~fiaflisCua'uvss!naasi~un4i~simsi (Rotor) nj18%11$fi (Impeller) ;a 
d 9.. d. liwiflszolu$l (Diffuser) ~ ~ t $ ~ ~ ~ ~ ~ ~ v f l ~ ~ ~ i ~ u ' l ~ % ~ ~ i ~ i d $ ~ ~ t ~ ~ ~ ~ 1 ~ 6 ~  (Velocity 

Head, $/2g) % ~ 8 ~ % ~ z d n ~ l . i l ~ ~ f l ? h  (Static Pressure) ~ ~ ~ ! ~ i l ~ f ? n ~ ~ ~ ~ ! ~ ~ d l ~ i ~ l ~ $ ~ 1 9  

mis~~i%svuiuii~l~u=izuiu ~taz~~w~n~ussn?dmi.iltaua5'w~wss%u~nnj1sTs~msi 

ASTM C grade 

ASTM D grade 

na~nnisis~iuPra~rsiu~u~saPI04n~s~nr~r'aozi~uwa~innisi~~uuai~as~.il iuu- 

~uwsswss!na rio%Gifianai.ilismniisnai.ilCuniu%usznru~finnisCua'uwsslna%Gi~ams 

!na%ukauakf?usenras (Tangentail Flow) i~uwa%Gafiai~ssin~usn~~ubflais (Centrihgd 

Force) $i%Glfiamsln~oingapbflaisvss%uw'asonldittuatf?ussuas~nGw~nwisssnld 

misw'sis Cs<uvss?naipnCnra'usonuii;ozijw^wwisnis!naiifiaoinwasa.ilvsstissZGnss 

&I1 : Eric er al. (1988) 

7O%Ni-W/&r 

60%Ni-l5Y&r25%Fe 

35%Ni-200/&r-45%Fe 

705 

688 

626 

1250 

1125 

1100 



& itaas~flmisnis?n~vosv~s?navu:w'7ua~noinlupr'av~s centrifugal pump 

i u i  : ayns (2543) 

mwi 1.11 iiaas5ninbu:kaq l d v ~ s  Centrifugal Pump 

4ui : ayns (2543) 

iiuisiiuunis (rolling bearing) n?~aa'Elpn~u i$u&tiau$l~sBss'uiwaiIIa:ds 
" 23 

o'iuInaaainiwaiw'7upnnEs(m1lin~ element) ~asa~s~)rjis?simdu~~a:asiin~uuan i~u? 

siiuun~sisiiaasluniwd 1.12 As:nou~auas~~nau%u~~a:asiin~uuan (2s~m~u%u%&itr?u 

~u4~uiwniim:as~inauu~n~a~~lua'a17~uiiu?s Gann~siiuu~8anaun7oi;fawssns:uon 
a & " 

~~szn~isas~inaulu~~a:asrmauu~nIauGnssn7a% (cage) ua~~u~iungnn~s%~~s:uzr i is  
d d 23 

nsm ~uaasiinau%aasitnaunusnqu gnn~siiuui~anaun7ai1uu18awssns:uan 
- 1 8 -  



q u n u ~ ~ $ a 7  ~duo.riinri.riinrnr lziifi 

W d  
1. naiuiiiuaniuvuz~~uGunr!~iia:i~onn!~iiaainonri~in'~ naiui i iuaniui i  

ni1ivo;~aiiui.r uni~uinaiuii'asoug.r g n i n i  1.13 iinasnisifiuuiiuunaiuiiiuaniu 

uo.r1tu?.r 

2. Go~nisnisna'o~uiiaznisii~.r?n'~~iU'ou 
v n '  A w . 4 4  3.~wiuonniuiiuabbnu~ou iidrnuuua?~'au"%viuonuinniiioo~u'aiinr~.r (journal 

bearing) 

4. ~ i i iu~~~i~a:sim~n~ni i ivoT"u'a i inr~~ 
w  A- 

5. oiylG.riuii?ia (si.rn?oQnn~.rfiniiiuniuiu"o~oinnisir"nn~onionaiuain~a) 

6. i~u~.rnri.rd~zinn~iui~0?nr1~~.rfnaa%uiiua?~'au"iiaz%uiiuaiinu 

7. nisooaidbuu~nliqila'iiu 



o1 
6nn1f~un~inni-----t 

niwd 1.13 ifiuut~uunaiuiiiuannr~oqiiu~.~iiuudi~~ 

1. uu~Pmu6hnaora'~P~in (Deep groove ball bearing) lluiwuuiirunliau 

T i l a '  isiqiodfinilinhrdnnaunfq niwi 1.14 (n) ilnxniwd 1.14 (u) ihaiui.riiuuida 

nauio.r5niinaia"uauulaudnn"%Giliniusirlnaa%u~iuaiul iidniuisniulnaalu~iuaunu 

!+%oua:: 70 uo~lnaa%ul~u??& t ~ ~ ~ i u i . ~ d % ~ ~ l ~ o ( i i ~ n ? ' i ~ ~ a l ~ u l n d ~ a  niwi 1.1qn) 

iiu~~iiuu~anauio~5nno.riina aiunn?ulnaa%uiiua?&unr%uiiuaiinul~niiiiuuiina 

~ Z u a  naiun~iso::n?'i'l.rniiiiuu~inatIuad~::uio(~~ua~ 60 $sfom:: SO ~in?u~#uwiu 

~uinai.r~iin'u niw$1.15 i1nnd&noumsdsznouiiufqIiuuiifwnauioqa'n 



.4 n i w i  1.15 nisJs:noulauasiinauiuo~u" 

;ln : 611y (2542) 

2. ltu~4lslrVl~nflaP1iO4~fl (Fillingnotch) cstt~a;l%ufllwi 1.16 Q ~ ~ S O U E ~ ~ ~ ~ U  

a'iun$swos~stinaudin?ui~u~~an~u $;~ii%~i~unaiuaiuisn%uni.is'~l~naa%uiiuaT'& 

iiinaiuniui~n%uni~?ulna~%uiiu~iinuozaaas tu'o;loiniianauwr.iouuin 

3. 1wnarnllui4 (Magneto bearing) ~~i~flas%uniwi 1.17 
I I 

itu~siiuuii~:~uniii~u~siiuut~anauio~iin a'iun$~woaa~tan~uuono::Gii iosZna'iulai 
A d  Y e s  G i i  a~iina~uonmui~nti~nli~uo~nuila'  ~ ~ ~ ~ ~ ~ ~ a ~ ~ n i 5 ~ 5 : n ~ u ~ ~ u n i i l ~ i ~ u ~ s ~ ~ u ~ i u  

a ~ s w u i a d n & u i a i # u d ~ u ~ u i n a i ~ ~ i w ~ i ~ ~ i i i  4 5 4  30 ijaSuuns %g4iu%~lroino&ifn7 

iiuniilminq lslmlnnl Woscope) du6u 

mwi 1.16 i~u4siiuuii~nnuiw~n niwi 1.17 iiuniilmiuis 

i w  : 6ily (2542) 

4. &&4lsllulimfIaP1&im%4y91 (Angular contact ball beaiing) & 1 1 1 ~ 8 9 % ~ n l ' ~ i  

1.18 ttuisituu6iund~u?i?a' niui~n?ulna~%utiua~lnula'~~ tau'&iauuiianaududin 

i%qunnatZua csnmi 1.18 (n) s'Ellnaa%uiiuaiinula'~miqiZuq nqiuniui~n%uni~?u 
2 

lnaa~uuuo~5uyudu (contact angle) a yuduEn a ~ l ~ l n i 1 ~ : n l ~ l ~ n T ' u l n ~ ~ ~ u ~ a '  

i?.qniiaiuiGnaiui$asouqsu^uuP;luduin ~ouqni~%~iiu$~nl~:noun'ui~upj ( ~ u p ~ e x )  



5. ~m?~u~ww~u"nnaud~'iluua~uIn'~e~ (Self-aligrung ball bearing) tiunkau!Pj!$ 
J flaiuaiu~sn%ufl~s?ufnaadin~itiuuios~n i w s ~ r ~ ~ ~ u ~ ~ ~ . ~ a ~ t t n a u f ~ ~ u i i % ~ i f i P ~ ~ a ~ u  

i Z u d u ~ ~ a s  n i w i  1.19 (n) t~ui tuud?u~~~~i in~!a '~o~niu~u n i w i  1.19 (u) i$ui~uud?u 

i~u~ i~nuI$ iosn iuuon  



6. ~misr~uu~ior"nna01~u~u (m ball bearing) t ~ i a n a s ~ u n ~ w i  1.20 ijoa 3 

dszmw (1) iinrusissinr (2) unrnrnsfosliua (3) ilunrsisiosi iinr?siinrui;;/iui~niiun 

8aulZ $osnisiZituaitnuitiusnssuoslwai ~ o s m s 1 n a a 6 i ~ a i n a l u i ~ a ~ o ~  (hp~,  

2542) 



- tn!nainuuia 1%" x l % " x  2 mm 

- minain uuia 1" x 1" x 2 mm 

- in~nndos VUIR 1%" X 1%" X 2 mm 

- tnadntiW'u nu1 4 mm. 

- tninitiu nui 5 mm. 

- nit~uianitriu nui 2- 

- iwaimimuian uia 500 mm 

- ~ w n ~ i n i n  uia 150 mm 

- itu% 

- Gmiiarnn; 

- Heater 

- RTD 

Temperature Control 

{flauqu 



-s 
3
 

7
 

n; 
-
2
 

-s 
4
 

aa 
7
 

P
 

F 
2
 

z 
s
 
"
1
0
 

aa 
2
 

5
 

n; 
c
 

r
,

Q
~

a
~

 
c
 

P
E

G
 

Q
 

0
 

g 
3

%
 

2
"

s
 

-'$
 

" -JZ 
Q

Q
Q

Q
Q

Q
Q

Q
Q

 
-q

m
 

q
m

 
-q

m
 

-vw
. 

--J
m

 .q
m

 
-v

m
 

-q
m

 
.vw

. 
E

L
5

5
5

5
5

5
5

5
 







2 3 (2.5rps)(0.3m) (1310.8kg/m ) 
N, = 

6.09 X 10- kg/m.s 

= 4842 

oindi N, aiuisoiozdiuinidi N, la'oinniwwuani n.3 lau%+~8unsid 

41os%unauiiuu Turbines 9 ~ 1 ;  N, = 0.75 

= 37.38 Watts 

a a h i u  ootaon1&otnoiiiiq1na 90 Watts iwsiznaiun~dai~~unisfi iua~li~u 

dinaiunu"a~~u~u1unisnau i i a - ~ ~ o ~ o s ~ u u s i m o i u  ~ o a d  oinmsnau~ini4ozdeuij 
.4 A naiunudauinqu~souq miuszuxaaiinau gsiu;sbZBnauiauotno5"Lw"o1a'fiou 



3 - r -  
(2)(45.48 Nm) 

~ ( 1 5  ~ l m m ~ )  



d = 2 4  mm 
A d iwe,idunis4iu%uni~i~~nI41i~~s~in:~wai~mila'4iu~1iuw'e,smnia isba"onl4 

bwaii~vuiab~uciiquu"nnis 25 mm 

dosoin7aoiumyu myuaY2unaiui~aAi 10 rpm i in:u0bmofi%+i3~6aima 
A 

se,~aia:Sa.usaIudia w s a i u i s n t P I i ~ ~ a ~ ~ ~ ~ ~ ~ s % ~ n i s ~ y ~ l X  6 s i u  A ~ u ~ u n i v u i a u ~ t m e , f  

la'rin 

2XNT p = -  
60 

- - 2X(10 rpm)(45.48 N.m) 

60 

= 47.62 Watts 

e r s i ~ o n % + u ~ t m o i v u i a  60 watts b ie ,ge ,s t i~u~ iae ,Sd j~  Load o i n i i m ~ n v e , s  

r i u n y u  

6 s' 
I. ~ n a s n s i s m ~ e s ~ u i t u u i n a B s u u ~ ~ ~ ~ ' i a ~ w  miu1i.u.u PE-47-003 

1.1 lnssnfis~oss'nr6snau lnu6'aim$nniuvuiaa'qi;' 

1.1.1 in$nniios v u i a  i ~ , , ~  x 1%" x 2- uia 800- i i u a u  6 & 
1.1.2 ~minnt ios  v u i a  11/," x 1%" x 2- uia 740- Biuau 8 & 
1.1.3 aninntias v u i a  1%" x i%rf x 2- uia 450 - i i u a u  2 $u 

1.2 lnssa&sse,s?uriumyu lau6'aiminmiuvuiaa'si;' 

1.2.1 aminntie,s VUIR 1%" x 1%" x 2 mm uia 650 mm i i u a u  4 & 
1.2.2 aminntie,s v u i a  1%" x 1%" x 2- uia 340 mm { l uau  4iu 

1.2.3 mirnniios v u i a  1%" x 1%" x 2- uia 245 mm i i u a u  4 & 
1.2.4 imimaciumui 6mm v u i a  300 x 300- i i u a u  1 ~iuu 101:5nni91tiu 

v u i a  0 300 mm 

1.2.5 rnirnitciunui 4- VUIR loo x 100- i i u a u  6 ciciu 
9 :  

1.2.6 ~i&tiaut~amsnuauiafismiubb.u.u ~auds:ne,nr&tiausiisq {aunis 



i4ou?dfli wf8u&~a#ainin 

1.3 Inssjiuai~uoinofiunau niuiiuu PE-47-008 ~au~aLninniuuuiagaii 

1.3.1 i n&~l f l  VU18 1%" X 1%" X 2mm Ul2 800 mm i l ~ ? ~  2 $U 

1.3.2 ~nini i iunui  5 - uuia 75 x loo - iiuau 2 iiiu 

1.3.3 k n i f l k i ~ ~ ~ ~ l  5 mm VU18 100 X 100 mm $ 1 ~ 3 ~  2 IIW'U 

1.3.4 m i n i ~ k n u i  5- uuia loo x 155 - Biuau 1 iiiukoi:anai~iknu 

uuia 0 300 mm 

2. GiniaaZisti9naw muiiuu ~~-47-004 

2.1 ~ a n u n u ~ a a ~ k n u i  2 - uuia 400 x 1400 - Gaut$u'~15~ns:uan 

2.2 6'ani~muiani1iunui 4 mm %ii$undikidau 0 Iu 45 mm 0 uon 48 mm 

2.3 ~aniau~onrinunui  2 mm i$u2dnsauty 50- 

3. viiniauZislunau niutiuu ~~-47-006  

3.1 n*Bi~alflklwutad 0 1" uia 475 - 
3.2 ~ani~muianiiiunui 2 - a$uZdIuGa uuia 0 20 mm Piuau 2 Iu 

ds:nouEaiiunaii$uIunau 

4. viiniaa~isoiwwyu niuikuu PE-47-009 

4.1 ~anainuianiiiunul 2 mm i~uZdkidakniuu uiaiiua: 280 mm niuikuu 



" 
1.10 Ginou  60 n Yu 

2. dfu Timer in?uSuiaai~ai1n~adii~~uw"iiaz Timer i n a ~ ~ . i l i a a l h ~ ?  

i i u i 3 u  6 ljzgugdiil 4 im:: 3 ;uii, 5 i iaz 3 ;uii, 6 iaaz 4 ;uii, 7 imz 3 ?uii,  8 i iaz 5 

5uiG, 9 i iaz 5 ?ui i  miuGiiYu 
" 

3. nnuiaunnuGdnuaad1uo'dnau l a u 6 u e i n  
x " "  

3.1 i 0 0 7  % i l v a i ~ d a ~ % u i i i i m ? u u l a '  nau%$azaienguiuoiguan'uGdw"d 
L Y laauqrunr?Gaaasma"a 45 oamrval+un 

" 
3.2 i w ~ i n j u u o w ~ i a  i ~ u u z n o n  a i a z i i n j u ~ i u a s ~ u ~ d n a u  l a u d ~ u t f d  

Temperature Control % $ n a u q p l q ~ n Q ~ ? %  45 osaiivai$un 

3.3 ~ i m l j a : a i u ~ v a i ~ ~  (1~48 3.1) a d ~ u i i ~ j ~ u n u  (IUGB 3.2) so%$ 

in?adnaueunio'uGainiiua4ui3uii;'oi~uan'u ain1fu%i4ialwaua diua nZtva?u "aiGug 
" 

iiazGlnau 
d& : 

4. idow~od~aiinia~iiu'w"uw" ~inisi~ernii~w"u~w41uin~i4u , inii4uiiazt% 
d W d  

iiP;Guw uuwnnamswanou 

5. Iuadazszguiaai %$i in iswaaou 3 ii 

6. ~ inau i i f iou i~uu i iaz~~ns iz~nani l jw~nau ~ a o t f i o n a a a i ~ u n i s ~ a i i n i  

asiiu'w"uw"liao~aaiw'niiaiiu~in~1i:nu~~a 

7. p ? i n i s ~ ~ l i a u u n u u o ~ n ~ u ' i a l w a ~ n n k s % ~ ~  10  gns 

8. i l f l l s w a ~ o u i ~ u i ~ o a n ' u ~ o  3-4 lauds'u Timer ~ d : s n O 9 & m l ¶ J i ~ ~ l d r f f 6 %  

wmnouIdii~aiiaoiiuiiin.inznuiqa 
" "  

9. iiniswanou4it%diidu'a 7-8 i i i i d i u u l i a u n n u d u  20 uaz 30 gm5 

muGia'u 

lo. ifi~ui~uuiiuaun~~l~oinniljwanou 



A 2 nisnanonrtn~o~~uiinrnrinso~~u~dn~u'ia1wa a$oniiaaiZaiininilttiw'uw" 

tia::iaaiGntaiiuitnui::na~ saa~!dn"q0iuauniiin4oqnia~is03a!a' rnswanonr~tliat7h 

nisnaa~nrii+auwnaJ10,20 tin:: 30 gns wnniswanonrtiaas~qnisiqi 4.1- 4.3 



oinm.jisua:mwi 4.1 ainasaaaii~fiunis~aAniastanjw~uiaaa:aaaiin~a 
A iiuimui:nu.nswuii aaaiGa~inaaaiu i  7 ?uii  aaa:iaai~niiaiid 4 5uii 

muisn~aC;nilZIaumiuaiuuduiuiiiuau 7 6 ~ u  lnja~uwPuiiiuau 0.7 6 ~ u  ata:Zu 

Guiiiuau 0.3 ~ B U  4sahiaaiilR'nii~uua~u~uiuini~aaaa:tnuiznui~a itiaunnu 

20 qns 







d 
iriauwnu 20 qns ~8n~aiuuinuwuiiiuau 136 {nu Gal; 21 nfs 

d " 136 P) asaunisa: - = 6.48 nou 
21 

&go ~uaaai 1 u i i  Q Z I B Y ~ ~  (6 ~ o u  ~4flfdUii)  = 24 6ou 

iinasii ninantosiisiuioiudosa3uiaai I talus o:% 

~l&~lSWa'ndFlk21us = (24 f % ~ l J l % ) ~  60 Ill; 

= 1,440 6ou1vu. 

i%au~nu 30 gns l~n$iiiuuatuw"uw"iiuau 181 6ou Gal; 30 nfs 
. " 181 P) iwzunisaz - = 6.03 nou 

30 





iizq ~u~w^ainf)n. 2542. nisooniiuu&tiauin$os~nsnn 2. a.iiasnf)n, nssiwwl. 328 u. 

$iui naTwu4 2545. n$iGiaTwa. [ooulnud] ~GigslZain: 

h t t p 9 / ~ ~ ~ . 1 i b s e v e r . d o r . g o . t h / m a i n i t d a / p r o d ~ m  
d a -  Gsuinr. 2544. oi=%, U. 54-58. %U ionnisnis5aiinrinsosuoaa. noifiuimnTu~n%sianrsnn, 

d y i i G  

Gsuinr. 2545. TaaiM. [ooulnu"] i$io"sla'oin: 

http9/~~~~ce.labo~~.go.th/ChanicalSheet/ 13 10-73-2 HTML 

u q q ~ n i  ~ o o s ~ o .  2524. ~ ~ i i i o s ~ u .  noifiuiwn~u~niwsroouin~iwsrunsin~~, nssiwwq. 
A ~nrs"G iriaas~o?~. 2535. 5aanssnr~inisia'u 1 .  nrni5wui~ui~us%nnj, i%us%nnj. 239 u. 
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fI lYIw~2fl~ R . 1  dl  viscosity(p) as a function of temperature 



niwwuanG fl2 d l  Kinematic viscosity(V) as a function of temperature. 



d 
fllwWU2flw 'X3 L1L1fl~4FI2lU~Uw'uads~)-1~14 modified generalized Reynolds number 

modified power number 
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