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Abstract

This thesis aimed to investigate the effect of vacuum infrared drying with a vibration bed
on drying characteristics and quality of dried paddy. The paddy of RD 47 variety with the grain
bed depth of 1 cm was used in this study. The distances between the infrared lamp and bed
were 15, 20 and 25 cm. The comparison with vacuum infrared drying without a vibration bed
and hot air drying (the drying temperatures of 45-120°C) was also conducted. The results
showed that infrared drying with a vibration bed at the distances between the infrared lamp
and bed of 25 cm provided high percentage of brown rice of 60.87% and high percentage of
whole grain and head rice of 38.31%, which was close to the percentage of whole grain and
head rice of 44.07% obtained by hot air drying at 45°C. However, this condition of the vacuum
infrared drying provided higher maximum drying rate and took shorter drying time (0.0108 +

0.0003 g/g dry matter'min, 25 minutes) than that of the hot air drying (0.0018 + 0.0004 g¢/g dry

matter min, 360 minutes).
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2.3 MIaAANUTU

2.3.1 MIBULAILUUSTINYIR (Natural drying or sun drying)
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2.4 AU
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J o o w | Ao 8 &
2.4.2 ﬂ?‘iﬂ']ﬂ']ﬂJLLﬂﬁiﬂ’}'ﬂWﬂﬂﬂ']?ll‘ﬂ@\‘lﬂ']‘lﬂmEJTTJE]\ﬂUﬂ'ﬁBULLVN

Moisture ratio (9m51@8UAINUAU)
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ar 1 l&l = o ‘o’ A = 1 s IJ o = o
anTd@UANTY Ae YTuureniinisegaeluianniidievuiaiisuiy
= g olj P ' at = 14 L2 =
Usinandwisuefiognelutands awnsasswmelanieldanznmseuuwianila q aansadey

7] W  f 2
AMUFUAUSIUUaNNS LA

M - M,
MR= (1)
MO_ Me
Wo M = eutuvesian o aln (%eguuvi)

Me = PNUTUALARYBIIAR (%FIUUAY)
My = AMMTUENAUTRITER (%guUT)
AUTUANRA (Equilibrium moisture content)

dlll o ¢ o @ = t4
auduangadunsfiinesndrdgylunisinwinszuaumsevuislngianie
= v . 4 = ] i & LY
NMSANYITEELIAINITAVUAS (Drying period) B9 INANULANFANTENINANNTUYBITAR o
< v o & oA Y < v o ) g
nalanamilweinseuuisiuamuivaugavesianfemsinaudululéivieusstusulo
sEmvTanivomewndeN ANaNga e naun1shangul] Waulae Henderson [14]

Tuaunsi (2)
1
1 ln(l = RH) Co

M= — |[—— . 2)
100 | CyTaps

= & i Y v v o« v
Img? RH  Ae AAnudiudusivseanirauuia
Taes A8 ANQAUNNEINADUNISENYSal

< 1 A d’lj o o 2 = l:] 1 1 ar ’6
G, G A AIAININITANEAUNTU d@TUTUYIANUEINNANINY -3.146 x 10
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2.4.3 Drying rate (8n51M9¥usie) fie Usinanhfisemesenaniagreszozinailunis

L2
BULLYN

A 4 . |

Falling rate ‘ Constant rate l

Critical moisture
content

Moisture content
(kg H20/kg dry solid)
Drying rate (kg H20/m? hr)

>

E

v

XE Moisture content

(kg H20/kg dry solid)

nl ' g A 1 1 o
JUN 2.5 n9IM9ENI9AUTY (moisture content)divlIal WAZNIINITRINDATING

v &
dUUM (drying rate) warA1u¥U (moisture content) [15]

J s o & -:‘d} - [ 1
NI IENIN0ATWNI(Drying rate) wazAIuFU(Moisture content)uusasnty 3 479

2

(1) 9ansUTuan1zisunu (Initial Adjustment Period - AB) 1uta5uduaes
MSOUWIAY ANATUEUAIYBI0M5EEe TuRavesownsasilidnwuilontuuin tAnn1sanewm

ANUTBUTENINMINGNANSBUAUB M SRTIMTTuRzABs LYY Sudteiisns1vi

WitmaN (Constant rate)

]
=

(2) ¥18RIINISUNIAIN (Constant Rate Period - BC) 1ugaaf

thaeluan
\AouTiuRImh aadeuifaglisuazlilumssamethoonantanethedeiiies anudy
wisvesTanzananudadiutunarluniseuste gaaavinelugasniseuutannusned
domudrlumssuukazanas anuduvestan a naniliSend ammduings (Critical Moisture

Content)

(3) ¥299n5INTRULIEnas (Falling Rate Period CD wag DE) \utisfimnuiu
TuamsindedesauunsludafinniveseornsiaegidldeLile dnsin1sevurisazanas

MNTUITARALTEY USRI UELRE [15)
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2.4.4 J2unisnsnanodnsIn1sa Ui
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5817319 0.75 -1000 lulasiuns Wedagldsussddursusnzdwalfluanaveslutagiing

g
v o= o

fudahliiAaanusou vinlimhludagsuneeenin S8dunsusn aansouvsléiiiu 3 929 fie

(1) Seddunsnsadendudu (NIR) Smuemaduuszana 0.7 - 1.5 lulaswns 14lusmy

a1eATNAINLS Y

(2) F9@DUNIUIAYIAAUETY (MIR) TA1uenadudsesnm 1.5 - 5.6 lailasiuas 19lu

sEUUNIInYewRTInldalad

ala
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i\ w oalal v o o P W =] = Y &
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10" meters 10* 10° 107 10° 10°
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| I NN Tl | 117 L QNS | |

Cosmic X-rays Microwaves Radio Broadcast

rays band
Gamma Ultraviolet Infrared REGEL

rays (UV) (IR)

Short Wavelenghts Py Long Wavelengths

Visible Light

Ultraviolet Infrared
(uv) 3 ; (IR)

400 nanometers 500 nanometers 600 nanometers 700 nanometers

JUN 2.6 AINLEAIAINBIITISAAUTDIUES [19]



15
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2.7 N1TOULILUUERYYINIA (Vacuum drying)
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U

Trdfeniug nv 47 mmduduiu 25% gruden

ANTOULISILUY HA

guugil 45, 60, 90 uax 120 e nTaidoa

MIDUWMILUU VIR

FEHEUN 15, 20 uay 25 LURLLIAS*

ATTOULAILUY VIR + VB

JEHYYN 15, 20 WY 25 luRlunS*

TLdenauwiy Autiu 12% s1ulen

]

NS UATIENANEN YN TO UL

MFATERRAMNIHIY

INFIFIUANUTY (Moisture Ratio, MR)

M- M,

MR

MO'Me
e a 4w P
gt M As Yimaemududwdeninatlag
< a & v - < a v
My A8 YSuiuAudulUasniliansunu

M. F® USnauanaduansavesdtiien

9MIIN1TOUUNI (Drying Rate, DR)

€ o & v < [
WalEUAT1IINADILANLLER

2 v @ -d
U1INADILAULUER

€ o & 5
WoslguAU1INADY 1
Yaan

< (3% o e w o v oW
WaTEUATIAAMUEANUA WD

13 [ (=4 L 24
UNLALLER + AUY1?

¢ < €1 < -3 v oW
tﬂaﬂﬁuﬂwwawmuuaﬂuazmum11 = 2
Yndaan

A13Y (AN AIELUSTUU CIE Lab)

1
AN = 100 - [(100- L") + 2" + b 2

x100

%100

Mt+dt'Mf
DR = —
At
o - a & v - -l a v
e Mg f9 USinamududideniinasusy
< a & v -~ P
M, As Yinuanududraddenfinatlag
At Fe nardldluniseuwia (i)

*SYULANIENIIIVa DA TIEduNSLSALazTudWEen

U7 3.2 ununisveaesnseuwiauazmsitasesinuamdigen
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3.3 NISVAABINITOULIS

3.3.1 MsaULAILUUaNSou

(1) YNTBUUMIMUUTUUN (thin-layer dryinglagdSnseuuiuuvandoulpeil
v a [ a a9 va Y Y o v v o ok
mvnYestdentu 1 wudiuas indeliiseuiaaiu udniuihgou Tnsgumagdildly

NI5OUWIG A 45, 60, 90 uay 120 s walded

(2) TunsAnwaadnuazlunmssuuiainsmennuduvestnwdend
wasuuaslulussninnszvaumssuuidlasguietswastndensuwiaiianseg

dmSuusazgunlouuiafImsen 3.1

3UM 3.2 nseuuiawuvanioy



A19197 3.1 Msuansgamgiinldauuazinariildlunisduitagnstaien

ki &
IWaAUSUIAINTY

gamnll (esAwaldivs) | 45 | 60 | 90 | 120
sEUZIIRIUR 20874 ol o | o] o0
91den (U1i) Wy 3 | 2 1
20 6 4 2
30 9 6 3
a0 1.2 8 q
50 15 10 5
70 20 14 8

90 | 25 | 18 | 11

110 | 30 22 14

T304 V&5 26 1174

150 | 40 30 20

180 | 50 38 7x0)

210 | 60 46 30

240 | 70 54 35

270 | 80 62 40

300 | 90 70 45

360 | 120 | 85 55

420 | 150 | 100 | 65

480 | 180 | 115 | 75

540 | 210 | 130 | 85

600 | 240 | 145 | 95

20
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3.3.2 m3suwislagldinTasouninuudunsisagrgine
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