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ABSTRACT

Inthis work, Development of rotating tray dryer and study of the hot air flow
pattern with Computational Fluid Dynamics, the objective is to find the optimal
pattern for inputting hot air into the tray dryer with three rotating trays. The
examined flow patterns were inputting hot air flow in one way inlet along with
stationary and rotating trays, the rotating velocity is 6 rounds per minute. The ratio of
hot air inlet used were 0 : 0 : 100, 20 : 20 : 60 and 30 : 30 : 40 (upper : middle : lower
trays). The optimal ratio is found to be 30 : 30 : 40. Next, this optimal ratio was used
to compare the drying efficiency between inputting hot air through one-way inlet
with rotating trays and inputting hot air through two-ways inlets with stationary trays.
The optimal pattern for inputting the hot air is two-ways inlet of hot air with
stationary trays at the ratio of 30 : 30 : 40. Then, applying this optimal pattern in
drying mulberry for studying the relation between moisture content and time. Also,
measuring the amount of anti-oxidant and total phenolic compounds in dried
mulberry. After drying process, the quantities of anti-oxidant and total phenolic
compounds are found to be approximate in each tray for each compound.
Furthermore, the optimal condition is used to study the temperature profile with
simulation program (Computational Fluid Dynamics, CFD) and the results from CFD

are correlated with the experiments.
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2.4 vqufifeatuanuty [3]

24.1 anuru (Moisture content)
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24.2

1)

2)

3)

NIIMNENIINITOULIAY (drying rate) [4]
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2.6 arsdaylunawsiou [7], [8], [9], [10]
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2.6.1 mﬁLﬂiwﬁn’1'5L1‘flumi€huawa§ﬁis (DPPH assay) [11], [12]

Hiuisnaeniawaunsalunsifiuasduouyedasy 404 Reagent Ao 2,2-
diphenyl-1-picrylhydrazyl \JuAsHagaan saa159 erenFilmswiuarliniuudugigs

%9 DPPH 1¥u Stable radical lushvazatsumiuea (Methanol) ansaransingiiag

= vl al =
‘NQﬂﬂﬁuuﬂﬂﬂﬂﬂﬂ’l’lﬂﬂﬂ’]ﬂﬁu 515-517 uluwns (nm)

Ly DPPH® 9gifinufjfi3niiu antioxidant (AH) wiefiu radical species (R®)
DPPH® 4 AH —orcemeeree DPPH-H + A®

DPPH® + R® . DPPH-R

mMsfinwim I lunsiueyyedass luasiegelionssnuiue 50% effective
concentration (EC50) FsmneisUTunaansieyyadassimilimnunduduves DPPH

anad 50%
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2.6.2 MyATEImUTIaEsUsEneuueaanue (Total Phenolic Compound :

TPC) [13], [14]

laseaisluanavesansdsznaviiues fgnslassaframaaiidutamueylsunan

@t L3

. . = a o« - ' o H Vo '
(Aromatic ring) MUuayRuvaLULTY N?’flﬂﬂﬂiaﬂ‘ﬂa (-OH-group) amauaawﬁwgmaag

q

a1sUssneuitueatiugiu e fuea (Phenol) Usznouserawmnutuudy 1% wavuylensen

Ta 1 my
,-“l"’ﬂ\w
- y o
S . OH ﬂ y ;:’:»"'MM — =T P
I-/-‘ f
l, i I 4 *M’IQ
&S OH 6 J < 3 |
R D N
OH
Phenols Flavonouds

Phenolic acids
= v = = a
U7 2.3 Tessainsvesansuseneuiiueadinulusssund [13]

arsdsznauiiueainulusssum@finnnnevensaiin fidnvusgnslasasronani
1 (% 5 I ' =i'=d 2 1 ] 1 = a a “ =3 i =J=i
LANANNAY Aauanguiiilaseainsegade 1y nsaiiuedn (Phenolic acids) IUandianguid
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uasmuansUszneuituea wuldludiuvesvesinnisluiwas (cell vacuole) uas
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2.7 waransveslualdeduan (Computational Fluid Dynamics : CFD)
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2.8  9uIEANEYY
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vadlraldeAuin (Computational Fluid Dynamics : CFD)
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53 Anwgduuunsinauasnginssuveseuiounieluaisseuuiclneldiswarmans

va9lvalBefuan (Computational Fluid Dynamics : CFD)
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1(0.0285 m)?(vy;,) = m(0.124 m)?(0.5 ?)

Vyig = 9.46 m/s
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A.1.3. AM5AIUIUNITHUND ASIEIUANULS1vRaN S Y

w = & - | W | v [V | v
Tunsvaaesidan 4.1 UABUN 2 NITULUIBRTIEIUYDIANIDULYNATDIDULUY

14 [
LY

IngldyanaUniidavianun 3 uwlsdnsrdrvandowdiu 2 snsrdu ldud 20 20 -
60 Uaz 30 : 30 : 40 dwsuvieandduuy : vienans : viedns vislusUnuuvesauidn
P I & o ) ¢ W | o Y
NIURNYT LALAUIUIEDIINTY LTuANMsUSUIMAITlanIusns1d1uvesandeufidanis

uarinAnuiiausouiiazvie TneildhognsnsAunadnsidiusselui

s A as U =Y =
M@0 1 Sanuianld 2.95 wasreiuli

MAIRN
¢ w a a < 7 I oA al
1187979 3 Tamnusiaule 4.45 LURATADIUIN

2 Yaanusqanla 3.03 wasaeduad

lAonIId@IuvieaNteILUY : ienans : viean wiau
2.95 3.03 4.45

; \ = 28.3480.1 : 42.7
2.95 F 3.03 +445 /| 2.05+3.08 F 445 ' 2.95 13,03 F a5 2033 29.1: 4

FaazUssanumiadudnsidiuviadu 30 - 30 - 40 Tutey
o ) ' 7 ) & al v s ' v A
dmsuntsuusansouidesludunaui 3 aeldvieguin v Tunisudeaudoud

¢ o o o 2 o
?J‘Elml’}i]’m"qﬁ’l’la'l‘dﬂmﬁa ImEmgF’ﬂu’]mﬂ’)’]ﬂLiqaﬁJiauquﬁﬂﬂqi

Ao Vany = Agvy + Ayv,

Tilunivnaes wnvewiefioenainviegud Y duilvinawiniu (A, = A,) Feagulé
b 24 l:J 1 o/ =] 1 o 1 at ﬁ! d!
rsiausoufisanatnviegui Y sxdlvunawiiu (v, = vy) uasihiuaianiiwes

AMISIANSDUADIE (Vany)
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A.2. NSATUIUNRAINITNAADY

A.2.1. NIAUINAUTY
’eJ ot ] 14 o 1 a g s ' A
Tunmsmiwmiinamiouusia vhlaleenaassauvsleu 25 n3u authwnulounsd
a1 v = !J::’ o 1 L [ o
hendesiige aslmiminnavlouwiaviiiu 3.46 nfu
ArurnANuresiagaassuarnandoulaeldiSaautuninsgrunis

f7981919U UmineantsuneudINITauULRYNGU 4.30 Sy

) , W — W g total water
Moisture Content (dry basis) X; = ———— x 100%

W g dry solid
L A30-346 < T80 g total water
11// /345 * g dry solid

g total water

— DA e [
25 g dry solid

£74
o

A.2.2. AMUINLBATIAYBIUT (Water activity : a,) [17]

NHITe 3.3.3 Arsmiinaasddnluraioundsnisauni dusunisiiv

a

) a = a o v pr| o ia - o ¢
NWINFANANIINITANAT Fadsuldnisauwirs NalduSurdilueuisiedunse

q

o v oel e o < v a
gnsadlvldiiomsaigidvin fidumansauuniigalunisinunanimvessdanania

4

NSINYAITUAALIUA NE1IAD ATLEATIAYDIYY WWUAIMLARISLAUNS19IUTDILA

fimuddgroigmaiuine nadende wazmmaenduvote s dewaus 0

(3 £
=l o o

1 TngAueaiinuesi @ ursediuunls 3 Uszian Taun 81vnsan a1mMisAaus Lay

2/
@ s s ¥ '

oS Gedmiunaldouuialu Saeglurlinemisuks Tnsdaulngfualde

2

.

L 1/
I =

uweniifvesey 0.60  FuduAiiydunidvnaiinliswisanials AAueaiifdg
rugulunallauuieesfirusyanm 20-30%

[-] v ﬂ‘l A ﬂl s 1 |d. o
’Lumwmaawsmwum’lwmmw‘uumsmﬁumamqagw 30% leedA1uIeIn

v 1
] s s 1 = o o o L4

Uminvesieg A uL g ufutIn L fegremseunady final 720wl

(%

L9 = - 5 ! ~ 5 o 1 v I oe s v & é’
02emn 2 ‘ZN'E]Q'IuﬂWF}’UUﬁ’NﬂJUWﬂUH%BGﬂMBUBULWF\‘]L‘Vﬂﬂ‘U 4.46 N3y ﬁaaﬂmmmﬁmjumu

_ 4.46 — 3.46
Moisture Content X; = T X 100% = 28.90%
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NNTATUIUNNE2T99IUN1ISUIUS U ENSEN ARy

L

1.1. Aasnnsmnasguszninanududuvesasussnauiluednunasgiu

WAZAINTYANAULES

1)

2)

ANNSAANAULES

wissuasazatensaunadaididu 250 ppm Taetinsaunadn 25 fadndu azanely
LOYUBATNTY 95% US1nT 100 faddns

ansazaensaunadadndu 250 ppm ndevslldaudududiu 50 100 150
200 wag 250 ppm

Udhegsansararunsaunada 0.5 faddns hutndy 3 fadans uasazane

Folin-Ciocalteu reagent 0.5 faddns WWuarsavarglafuuaisuaiumdudy 10%

3 flaaans USuusumsliinsu 10 fadansimeunngu

W@
@) e

1 & v w val ISP =
el fedlingumgiivies 30 uni
w < < v = a vy
ARNTIRANAULE 765 Wiluwns Ineldansasarefiuednannsgiu anududy
0 ppm HuansilSeuiieu (Blank)

2/ I -28 N =l a
AN INNATEINITINAITNTUTesEn TS EneURLBANNRSE U (LN X) Ay

1 o/ A
FnsgAnduLas (Wnw v) leifsgui a1

0.9
08 -
0.7 -

0.6 -
y = 0.0037x - 0.0403

R?=0.9913

L)

0.4 -
03 -
0.2 -
0.1 -

o 1 ¥ H ¥ 1
0 50 100 150 200 250

AN Tua1sHUe AU Y (ppm)

JUT 4.1 n3manIgIUnsaLnade
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AANUIN 9

o a A o o Vo g a o
AsATUIUNNE2UB9luN15Ia0slne 1d S nadansvaslvalded Ui

2.1. N19AUIUY Reynolds Number

vD
Hig sz Do
i
=J =y 1 = at 1 3
fgaumail 60 °C AumuILLY (p) 1.067 Alanfuregnuiniiums
AL (V) 0.5 AR
wusurudnansgou  0.248 MR
i () 0.0000202  AlansuuasAIuIT
zla Re = 6549.9

a 5 U 4 =l 1 ! U y 1
AU 2INAT Reynolds Number #4iiA1annnin 4000 wamaindunisivauwuudutiu

2.2. MN3ATUI Turbulence Intensity

I =0.16Re s

AAT Re 92 1 &8 | = 0.0533 S8 5.33%





