nﬁﬂiz“gu’i"ﬁ'mm,ﬂ?mhﬂ’imnisum?aanauﬁaﬂi:ma%U AN 28 ME Ll NETTZ28

ETM-105 15-17 @ANAN 2557 INIAVAUIH

¥ A @
ﬂ"liel"liﬂa%lﬁd‘[ﬂil'lﬂaﬂltﬁﬂﬂwusl%ﬁﬂ']?&’qmuﬁy']ﬂ']ﬁ

Jackfruit Drying Using Microwave — Vacuum Technique
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Abstract

The objective of this research was studied on microwave-vacuum drying for the high sugar
content fruits. Jackfruit used in this research because of its color rapidly change respected to the high
drying temperature. The developed dryer is 450 mm x 450 mm x 300 mm in WxLxH and made from the
steel. The vacuum in drying chamber was provided by the vacuum pump. The 700 W of Magnetron used
as the Microwave produced device installed in the dryer and controlled the power by pulse on-off timer
circuit. The wet cotton towels were used in the drying condition test. The proper drying condition was
investigated by pulsing of 5-1, 7-1, 10-1, 5-2, 7-2 and 10-2 sec-min of magnetron working. The result

found that the pulse of 7 s — 2 min and 10 s — 2 min of magnetron working gave a 0.032 and 0.035
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kQuate/KW-hr of SMER and were the proper condition of drying because of the lower temperature (less

than 65 OC). In the testing of Jackfruit drying, the proper pulses of magnetron working were not difference

in drying. The drying periods are 36-38 hr at drying temperature of 35 OC and the final moisture content

in product is 14%wb at 0.018 kg,./hr of DR. The pulse of 7 s — 2 min working condition is lower in color

change than the 10 s — 2 min condition.

Keywords: Drying; Microwave; Vacuum; Fruits
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T = High Voltage Transformer

ﬂ']W‘ﬁ 2 Nﬁmuﬁ%ﬁ@ﬂﬁﬂﬂmnwLLa:muqu
2.2 n1snagday

wdsnrsnasauldn 2 8% Aa  NINAFOLRN
am’azmsﬁw’mmaam‘%"aaﬁmmzaw RSN

Y]@IQGUGULLVTG%E%

msﬂmaauamnms‘ﬁ'\mu NORBUNRN
SMER (Specific Moisture Extraction Rate) [7] 184
MIBUUAT  IWRUIY KGy e KW-hr @ 1ENANT (1)

lasmslarne WWI;JL"I;U idanunald %ﬁbﬂ@!‘ﬂ@] BRI

S £
SMER = —> t (1)
P
S
A ¥ @ o
Wa  my; = IRUNTBULWAY (kg)
My = WINUNNRIBULAT (kg)

P, = USunasna s wlwvindils (kw-hr)

maaugﬁamﬁaﬁamﬂéaaﬁw"’@umﬁu (WA
3) I@zlLﬂ@ﬂyuqtyzywmﬂlﬁﬁwmma@nm wazld
29rznaida-da Magnetron 11w 5-1, 7-1, 10-1,
5-2, 7-2 Uaz 10-2 sec-min ANEGL LwIzaziIaN
10 Wi u”uﬁnqm%nﬂﬁﬁﬁ@%uﬁ'uﬁwu%hk NI
Iﬁam’szmsauLLﬁaﬁﬁmqm%nﬂﬁthLﬁu 65°C 1ilu
amazﬁm%’umaaumsauLLﬁkawiavlﬂ

ANETT28



msﬂs:qu?mmsm%aﬂhﬂ"jmﬂimLﬂ%‘mnmmms:ma‘lm A%a7i 28 mE @ NETTZ8

ETM-105 15-17 @ANAN 2557 INIAVAUIH

\la DR = Drying Rate (kg/hr)
t = snlglumsauuks (h)
W =W,

t

Mp=——"—"%XL0 3)

Wd

Wa  Mp = ANTUNIATZIRUAT (%db)

W, = IABNuawaIag T (kg)

0170172014 001908

W,y = INAINTIRQUAY (kg)

= 4 v d e &
NINAN 3 LATDIBULLAINNA WY

AE*=AL* +Aa* +AD*

o &
ﬂ’]iﬂﬂﬂaﬂaﬂllﬁd%%% 1"HL%H El’Jx‘i“llH;%ﬁ@]

WRINITNAYR 1,000 g MNUBDIADLURIAININN Wa AL = mewasuudaddnd L naw — nas
Qq: v k% dl v

4 nuuauwAITRudIBanzN ldannasey AMTOUURS

win Usztlinmyauuivaiiniadaiodl SMER 61 Aa* = msiasnulasen a naw — was

DR (Drying Rate) @1 My (Moisture Content in Dry MToULR

Basis) @8N (2) LAz (3) MVAIOU 3NN ; . . .
) 2) (3) Ab* = nMUasunladdn® b Aaw — Bas

ABLNIRRIBULAINNIAAT L* a* b* @uLaTad .
R NNTOU WA
Colorimeter  LUSyuisunuaARUaIA0819IRNaN

aUBAILAzA I T uA ISR uLY aIFVD
3. NAN1INARDY

NaaAmHN AE* auauns (4) [7]

ﬂ’liq‘]_l 21NNABANINNKBIBLULAS WLINLATEI
v { J o R (; v
FJ‘LILL‘Vix‘iﬁaaﬂLLUU“ﬂ%ﬁ’]NWiﬂﬂ’]ﬂ’ﬂ&l@%@nE‘Z(ﬂ‘l@] 0.2

bar,,, LazANANIINARDIAINH

AN1ITN1SN9IHB A1 SMER  Ua9N1TaULRe

uaaslaasnwd 5 wuinnsida Magnetron Lu

0.051

—
—
£
; 0.043
=
0.04
=~ U35
2 0.032
E
g’ 0.025 0.023
=
04 0.02 +
w
=
(7]
0 T T T T T

m . —m 55-1min 75-1min 105-1min 55-2min 75-2min 105-2 min

DR=—""" (2) 9%ITN1IN91% VY Magnetron

ATMNN 5 @1 SMER NINARBURNNIZANIHI9H

1269



ﬂ’]iﬂiz“lqi&l’i“ﬁ’m’ﬁm%a‘ﬂ’]iﬁﬁiﬂii&lLﬂéadﬂmm\‘]ﬂizmﬂvl‘ﬂEJ avan 28 m E I NETTZ28

ETM-105

A1 10 sec UATWHAWNUWIL 1 min azlwdns
izmslﬁwﬁhmﬁzﬁﬁq@ A8 0.051 kgyue/KW-hr W6
wmfwLﬁ@ﬂmﬁaugamﬂimUﬁqmﬁgﬁayﬂwﬁw
80 - 100°C luimgnasey iwidnInunIInaz
mnﬁ@-ﬁ@ﬁﬂqmw‘”mﬁm 1 min SN9IRIZTNNT
Jo-Ja 2 min ~ tAeauTouiasnin lagden
Qmugﬁﬁwaai’aqﬂ@aaw‘ﬁndﬁ 70 °C uas
Wasanmade-a 5 s — 2 min §d1 SMER ¢
Al dasuiadennada-da 7 s — 2 min uas
10 s — 2 min Wusamefiwunzaslumimagey

TSI ahl

ﬂ’liﬁﬂuﬁdﬁ%&% @1 SMER NU DR LRAIAI

=
AN 1

@17197 1 @1 DR uae SMER madﬂ’]iﬂULLﬁdﬂlH%

wznmala-Ua DR SMER
Magnetron ( KQuate/Nr)  ( KQuater/kWehr)
7S -2min 0.017 0.11
10 S - 2 min 0.018 0.08

MNANTHT 1 9Find1 @1 DR B89N9I 7 S - 2
min 48z 10 S - 2 min Jenlnalfsanuaunn SN0
#1 SMER 99801127 S - 2 min Sednduies
Endagiriin (aRensmienusuiuiue

fin %db NUIZELLIAINITOLURS (MW 6)

%db

350 7

10 s — 2 min

300
250 4
200 o
150 1
100 1
50 1 7s—2min

0 T T T 1

5 10 15 20

Time (hr)

25 35

4 , o v
NN 6 Drying Curve NENISNIIDURAITYW

15-17 @ANAN 2557 INIAVAUIH

NLEW Curve fitting 1%:1’11/\”71' 6 AWM
SNNIZMTOUUWS 10 s — 2 min §AFAT=ALIN
lugredusasmsauuindlaisindr aniz 7 s - 2
min ustdaaniuly 15 hr u§r snemenIaass
Yo MuIBinNULAnIiuTas N mmfuqa
msauuﬁaﬁmm%‘uuqﬂﬁﬂwaawﬁwn"’meﬁlﬂu
14%wb WUILARZHNITAITOL WA LELIaN
Tn&LAeanu (a13197 2) lanflgmunndfiuyu

o ' ' (6] (o] [ A
1wmzammaag1wma 25 C- 35 C @4nIwn 7

TN 2 AN m%uq@ LLazL) ﬂ’ﬂ,%ﬂ’ﬁﬂ‘u LAY

1270

danzmale-da My Drying time
Magnetron (Y%wb) (hr)
7S -2min 14 38
10 S - 2 min 14 36

°c

40

35

25

20

15 T T T T T T T T |
0 5 10 15 20 25 30 35 40 45

Time (hr)

NN 7 qquﬁﬁamuﬁamaz 7 s -2 min

o o A a o o

fRIUN IR BULRIFVIVUUAAIDUUNS

LA A v X & o A
wudin Tl funudaslunaduauiantauiia
Lﬁ&luﬁ'mkmaﬂ Tagdsnizniaida-Ja 7 S - 2 min
¥&dauni1 10 S - 2 min (AVAE* =26.38) @9
AN 3 WRZAIDLVINRAN ATRRIDULAILFAI bh

P4 D a Al voa

AN 8 TINUINAARIANL TN I RFINVa U0
PHUNINNFA WiadnLdaNaANTaUINNANTIU

dl £2 ' 1 U
adanlulasianuar ldsursnduimalnusan



msﬂs:‘qu?mmsm%aﬂhﬂ"jmﬂimLﬂ%‘mnmLﬁdﬂi:mﬂm A%a7i 28 mE & NETTZ8

ETM-105
mu’[uﬁm”a@;"l,@‘fﬁawa ANNTonNaraNIIrinliiAe

a v ) ¥ & . A
fudulndvasianaluiiiosuu (Browning) lunga

A A a o
A13197 3 IR U%LLﬂﬂdaﬂlad“ﬂ%uaﬂJLmd

FANITATOU LA AE*
7S -2 min 26.38
10 S - 2 min 28.74

ST

ool

I

<2 "“-Alli p
il

(a)
:; a > 6 v d' .
NNN 8 Namnmemmgmammw (@) 7s — 2 min

Wae (b) 10 S - 2 min

4. d31
nInagaUavwRIaIuadniulasan Tu

gamanwud denadulddgenazdseyndld

2

g
o v a A 1 a A ¥ :’
ﬂ‘Uﬂ'TiE]']JLL‘VNNﬂNﬂ(ﬂ‘Yle’J@lﬂﬂ”liLﬂ(ﬂﬁL?l&lﬂﬂ”I

asnnmisndvasiiamaluiag lapfivimazns
1Ja-Ja 289 Magnetron NlwaNza&ufAa 7 s — 2 min
WAz 10's — 2 min MINAROUBLURITUUILLIARE

0.018

mm%uq@ﬂ’w 14%wb WU314 DR
P=| A A o (o]
KGuate/Nr UBzlaannTiafoumsanuiy 35 C Tag

A o o . v v
7N PWRWLMINNIU 7 s — 2 min VLW].I‘I;L%E]ULL%GE‘T

(2
o ¥ g

ANUBLININAINIZNIINNIK 10 s — 2 min

6. naansINUsend
2 auqmmﬂ’iﬂmmﬂiuia H1aINILALLNLN
LAZLUIRNIN A IAINITNAIRASILAZINALULIAE

anInerdsinaluladinruiaasyyd uas

1271

15-17 @ANAN 2557 INIAVAUIH

F1213019@3NIT0LAT0INE FA1BNIT
a & A o a a A
amnﬁumamuma‘nmayLquIaﬁqiuﬁ 1

AULARUNNIIL uluavad

7. LON&E1ID9DY
S,

Development of a

[1] &

Benjapiyaporn,

Artnaseaw, A,

(2010).

Theerakulpisut,
C.
vacuum heat pump dryer for drying chilli.
Biosystems Engineering, 105, pp. 130-138.

[2] ’RUTA Iﬁﬂmﬁmﬂﬂ§€(2540). MIDVURILNA®
PYAT, NTINWY:  ADEWAIULALIRG FDTH
wnaluladwszaauindzuygi.

[3]
(2546).

Tnuafawtulasiaw, NMe3T13AINITNLNYAT

A3z AaINey uaz @33l a%aﬂs:"m

mim_lLLﬁﬂu%aué’mmuvxlﬁﬁﬂvlmsn"ﬁ'u

LATAINIT, ATEIAINTINUAZRARIANTININSAT,
YInenasuily. AnedwusiainIINaIRas
Uuiia

[4] 3la Ssmanas (2543). inaluladmiudsgy
2113, nynwe: ansuinaluladwszaauingd
WIzwATIAa. 270 W

[5] W10 ANNWATY  Uguwar dFETAUzWIN
LATINTIUNT YaNaITH  (2548). TANARNDINTT
auukslasdTayma,  lassnuwimnsmwszey
YSynad mﬂ%mﬂ;ma@]{m%"aaﬂa. ATAEAT
maasgaaInnIIN. aniinsasinalulads
WINATYLY. Unumil.

[6] (2542).
dilaiianwutdwivganwug linwanisdnlu

FITTE TAUTLRA LAZAITNT BITNA

Uszindlng,  nyomwe: aedmRTEIn A
6 a [ = 1

LNBATANRAST VRIINENRUTEIMRY. 192 .

71 Uohoasy n"’mamwsqa (2548). Lansnvly

NaUMITEUITIAUENLANINBATNVBINTAKA

e, dnumil asgdrnssuwsnnalulad

MINEAT. FD1LWNA IULEIITUIAR.



