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uiluRamsnesiudlnuas uazdniwilidenan Tl 1¥anudou siuse lalasauvzgniane
3’ Y v W ] A A a A d a ) Y a
Tuanavenigdundunum] leasenganiudase vazMdauiluianisnesdiihliing
a A £ o 1 a A g‘ 4 o Y a
myazaenazinanunila Fsanvazutlazla drvezilaanazarnirldveildinans
@ £ 2 a 1 [l g’ < <3 ] 31 o
wo Ny naziezl Tadundiuuanoenuiogluih azmudantlinszoseg it e

y ) £ P a a y L 1
Glﬁﬁ’]ﬁa3a’]ﬂlﬂlllﬂlulﬂﬂﬂlu ﬂﬁ’]ﬂ{]ﬂWﬁﬂlu!ﬁﬂﬂ?’] ﬂ1ﬁlﬂﬂlﬂa1ﬂllulcﬁsﬁu (Gelatinization) ¥

Aa & o 1 < o’/’ I oy 9 = 1 dyl a a
Qﬂ!ﬁQ'JJ°VILN@LLﬂQW@Qﬂ?@ﬂWQi?@Lﬁ?%uﬂﬁzﬂﬂlﬂuu’]ﬂlu&ﬁﬂﬂﬂfﬂﬂu'ﬂ QUNHUNITLNALIA
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(Gelatinization temperature range) B4iladeNinansznUABMIIAARAN MU HA180E19

' < & J < & o A -
LHU Qﬂ!ﬁ{]ﬂ ‘ﬂ’]ﬂ')’]illﬂuﬂiﬂ!ﬂu@’]\isll@\‘]u“yﬂﬂ L!agﬂlHWQﬂlﬂQ!NﬂLL{l\i WaATYNBUAQS TUATS

[} a a a 4 1 Y @ {
ﬁmqqmwﬂ“uﬂmﬂmﬂam"lwmmmnnu A3 19N 2.2

M99 2.2 Fguurgimananai lusduvessysatiags 9

a J o
(GGER RN !La&Wiiiﬁ IAYNULNY, 2530)

v gUNAN(°C)
YWY 4 9 ] e
LIUAU NDAIN q@]“l/l']fl
1 Tna 62 66 70
9 4 4

VY1IVUTLaY 51.5 57 59.5
SRRIGR 68 74.5 78
4156 57 61 70
11813 59.5 62.5 64
ko) 57 65 70
WU 58 62 66
udleviaa 52 59 64

2.8 i;TNﬂ]‘5iﬁ‘ﬁ%J‘IJE)E)ﬂ!!‘lJ“]J!ﬂ%ﬂQﬂﬂ!lﬁﬂ%]?!ﬂﬁﬂﬂ!!ﬂﬂfﬂﬂ]ﬂ

(Y] < % A a d a o Aa 4
2.8.1 NI eﬂﬂmsf]aummmammﬂaan (’gﬁlﬂiﬂ! ATYAUALING, 2548)

Hold up A8 AL p,

2.1
Holdup Ao F x t
(2.2)
oy F A9 Hold up / t
(2.3)

{ a 9 { ] Y
Taghl  Holdup fo Usmmdnlaeniiedluriesen, ke

= Y o ]

2
A Ao WURNTNAAYRHUNTZI80INA, m’
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A Y Y
L feo anuguualuiesouuds, m
A 1 < 9 A 3
p, Ao AnuvuuinIIngveanandilaen, kegm
@ <
F Ao dasimstlouveananinuilaen, kg/minute

v
A =

3 9 = ' Y Y .
t 9 L’JaTVIL‘JJﬁﬂmiﬂlﬂa@ﬂﬂgjuﬁﬂﬁﬂﬂllﬁﬁ,mlnute

Iy a d a o a o
2.8.2 ANNAUaAaIveIIMAluRDIRUNAY (AN 8l VTTAUAIING, 2548)

AP =L, (p, - p,)g (2.4

Tag AP Ap AnuduanadveIoImaluiesouus, Pa
A ] a 3 9 = 3
p, Y ﬂ'nll‘Vi1!WLLH‘HﬂﬁQEUﬂ\‘]LiJaQGUTJL‘]Ja’Oﬂ, kg/m
P, A0 ANUUULLUYEIDINALIAADN, kg/m’

L, A9 ANUGIUDIIA, m

A Vo A Y 2
g e ﬂ'ﬂillﬁ\i@utu@\jm'm']ﬂllﬁ\iiuuﬂqufNIaﬂ,m/S

2.8.3 9A51M 3 IMavesomea (183 ﬁ(ﬂi”lﬁ@fi 2542)

< I 2w £ Aa o o Y us.:’
ﬂ’J1ilLi’Jle’E]\1’EJWﬂ1ﬁ]l1/imﬂuEJﬂG]’JL!,‘]Ji‘l’i‘Ll\‘i‘I/]lIﬂ’JHJ’fﬂﬂiyiﬂﬂcluﬂ'liﬂﬂuﬁilu‘ﬂ‘]ﬁ]iu‘iﬂﬁ

Y

1 A 9 < a I Aa A [ 1o &
AA1IA9 D1ANUTIVBIV ANy adlumsal aeanasau Tag liduilu

Q=VA (2.5)

Tas QAo 8n51m3 Iaveseman lvamuiwa, m's

< {1
v ﬁ@ mmli’mmmmﬁﬁmumﬂ, m/s

A A

A 4 Y o A 1 2
A fD W“LWIWUWIWIJ@QL‘UQVI@"Iﬂ'IﬁllﬁﬁINTL!, m

2.8.4 ANUAHAADS O i;ﬂﬂ'nq (Lﬁ? ﬁmﬂﬁ@ﬁ, 2542)

o A T | ' I 9 A Y
‘L!i’]ﬂﬁnﬂﬂ’ﬂﬂJﬂu‘VIQiyjLﬁﬂﬂului’NllTﬂ”IﬂLLNLlﬂ'i$i]1EJ@Tﬂ"lﬂllagcluﬂﬂﬂlllﬁﬂslﬂﬁlﬂaf]ﬂLLfI'J

v A

= v A a g Y
\HJﬂﬁqmﬂlﬁﬂﬂ’ﬂhﬂuﬂlﬂﬂiﬂﬂﬂqﬂﬂimﬂNﬂ’JEJ
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AP _ . L) (V) (2.6)
p (D) (2)
_ . (L) (vH)

oD P (2.7)

AP = k.(\;—z}p (2.8)

Tag AP o ANNAUAAAIUDIDINA, Pa

A J =
f Ao unamesANNTIANIY

A 4 =

k  fio wlawesanugydeso

A 1 Y 3
p D ANUHUILUUVEIINMATOY, kg/m
L A9 ANE1IND, m

A 9) ] 4 1 d’ [
D A9 Ui UgUINaNY0eNeINIA Ak, m

< 1

Ve anusivesomanielune, m/s

Y
Tumsnian k ausond ldanmsdlaaisiauazmamuia Taeldaunisnaae lii

Y

T U S VRV g
- MINIAT Kk NNUNUHIOAUNUVUNUN

D 272 2.9
k- 1-( ]
D

= v 1

1 A A 9 A dzl
- MINIA Kk NNUNHUINAADYS) (NNUY

)

(2.10)

v Y
= (% 1

- M3 k Muintdaness anas

D.

m

2
(2.11)
k = 0.8sin 9;2 1—(hj
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)Y

I v 2
Tag 0 v MyuYoINoNaAaINTOINNIY, DA

)Y

1 J
D, A0 {UATUAUENA1ININ, m

] 4
D, fio IdUAIUFUINA1INI900N, m

)Y

TuaIUV0IMIMUINMIA Reynolds Number (Re) tagaunlamasainudeoaniu (f) wag

1 Aa 1 : [T
mmmm;mzmmmmaium (relative roughness of pipe, €) FeenusaeuaNNTURUS 18

9

v A
I
A
13/ Re= p,VD/u (2.12)
Tas  p A9 ANUHUILUUYIOINMALIAADN, kg/m’
< 1
Ve anuisivesomanielune, m/s
A ¥ P oA '
D Ao idurUgUInatveIiaNome lnaniu, m
g Ao MANVUTYTZURIRNIMeTue, m
A [ A 9 2
m Ao AINNUHHAYEI0INATOU, N.s/m

H 1 a 1 [ ] [l o { )
Tunssinnemaausimea lulenonay anduriuaudnaranldlumssuiaey g du

Y

De

[

' P a £ o I Y
N"Ii!ﬁilﬂﬂﬁ?ﬂ?liﬂiﬁﬂ GNL"I]EJ‘IJL‘]JUE"mﬂﬁUlﬂﬂQH
d' d' % -
; J@agNINTo (2.13)

Tae o duruaudnarlalasan, m

U

=
o))

e

unmihdaslmvasy, m’

U

>
)Y
=

3]
A :JI Y
D ANUYITINVIING 4 AU, m

=

o o o 1w a A A @ A J
dmsumsdnnammdulszanimsgade () MReIny 9030, 4oaa, Toiiy, 1189

sA 4 o o Jd A 1 Y d%l 1o a 1
Llﬁggﬂﬂim@uﬂ 1’?’]11@5]']ﬂﬂ'3'lllﬁllwu‘ﬁﬁ'lﬁc] ﬂNEﬂllﬂUﬁWQﬂuﬂluﬂgﬂﬂ%uﬂ lla32ﬂ5’]\1

o 4 1 1 { 1
aﬂ‘ymzmmqﬂﬂimu,mazaanﬁmmﬁ”lwamu
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o A a d? A ] A J 3 J o
- HIANUAUAATINAVUIHOIINURUNTZ 199 1MA UAUszu 50 tosiFudvasnnuauan

Tutoseuusie a2 ladeaums

AP, = 0.5AP (2.14)

9 I

[ d‘ a K A ] YRR = s I 4 [y
- manuauaainaluilesnnuiuazunseanduiinnlszana 30 wesisudvesnnuauan
L GRGIE

AP, = 0.3AP
(2.15)

Tag AP, fio ANUAUAATUAUNIZI180INIA, Pa
AP, fio ANNAUaANUHUAZINTIANEL, Pa
AP do anuauaaluua, Pa

a o A 4

2.9 MsfnnamANNSeu (JainTal TeRUAIING, 2548)

9 9

TumseonUUUIAT PR LRI UFUUNTE 19A1uT o110 Heater Tagldndaa1uain

vl

gaTAIUIN
(2.16)
q:pa'Qa'Ca'(Tmax_Ta)

Tag  q  fe YTwanuiew, kw

c, ao anuieusumizueseimaadon, kikg 'C

p. @D ANURUIIUYDIIMIIAEY, kg/m’

A o a a vy 3

Q, Ao daiMs InarlSinasuesemauiadon, m’s

T, fo guuyiememnaden, °C

T fAe gquuginldlumseunds, °C
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o o y Y Aa ﬁ' Y Y =y g/
2.10 MIAUIUMAINUN] T3 3U0 352 VATB@ VLTIV N donIVVF UG
a d a o Aa 4
AAUNTU ITIAUALINGY, 2548)
A 9 3 dy Y o Yo A Y
Tumsesnuuumiosauurauusuaiag dndenu T lumstlou v iunsosdu

[

o L4 5 [ e o
e (Wowo3) Farzdeldaunisasae i lumsdiuin

Power 10 AP.Q

2.17)
Tag  Power  A® A1AIY, W
= cv 3
Ap Ao ANUAUITINNITLL, Pa
Q Ao oas1Ms lvaluszu, m'/s





