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ABSTRACT

The strategies for papaya glace’ drying in tunnel were investigated. This experiment was performed
at the fourth Royal Project Food Processing Section. The optimum conditions of drying, corresponding
mathematical models were also evaluated. The criteria set for this study included low drying time, low specific
energy consumption and acceptable qualities of papaya glace’. The drying rate obtained from the model of
batch tunnel dryer were close to the experimental ones. From the mathematical models, it was found that the
optimum conditions of the first step of drying for the dimension of papaya glace’ of 3.1x7.8x1.4 cm? and
drying temperature of 70°C were specific air flow rate of 12 kg/h-kg dry papaya glace’ and air recycled of
about 70 %. In the second step of drying for the dimension of papaya glace’ of 0.98x0.98x0.98 cm and drying
temperature of 55°C, it was found that the optimum drying conditions were specific air flow rate of 10 kg/
h-kg dry papaya glace’ and air recycled of about 80 %.
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Table 1  Experimental results of papaya glace’ drying.

Description Test No.

1 2 3 4 5

Ambient condition
Average temperature (°C) 259 25.5 29.6 28.8 30.7
Average relative humidity (%) 67.7 81.0 80.1 71.8 70.6
Condition of papaya glace’
Average moisture before drying (% db)  64.0 62.2 60.6 32.8 29.1
Average moisture after drying (% db) 399 38.9 35.8 16.9 14.3
Initial weight (kg) 933.7 849.6 958.3 549.5 520.0

Dimension (cm?) 6x9.1x1.5
Drying air condition

Average temperature (°C) 70.0
Specific mass flow rate 17.2
(kg dry air/h-kg dry papaya glace’)

Fraction of air recycled (%) 43.0
Specific energy consumption

Heater (MJ/kg-H,0 evap.) 19.6
Motor (MJ/kg-H,0 evap.) 1.7
Total (MJ/kg-H,0 evap.) 21.3
Specific primary energy consumption

Heater (MJ/kg-H,0 evap.) 19.6
Motor (MlJ/kg-H,0 evap.) 4.3
Total (MI/kg-H,0 evap.) 239

Drying time (h) 27

3.1x7.8x1.4 3.4x8.1x1.4 0.98x0.98x0.98

0.98x0.98x0.98

69.0 71.0 56.0 55.0
18.8 15.1 153 152
45.0 43.0 42.0 43.0
16.4 16.6 204 21.8
1.4 14 2.6 2.7
17.8 18.0 23.0 245
16.4 16.6 20.4 21.8
3.7 3.7 6.7 6.9
201 20.3 271 28.7
18 22 18 17
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Table 2 Qualities of papaya glace’ produced at the Royal Project Food Processing Section.

Test No.  Totalsugar  Invert sugar(%) SO2(mg/kg)  Acid (%) Color
(%) (R.H.S. Color chart)

1 66 32.80 246.50 0.24 34-B

2 60 34.88 220.36 0.26 34-B

3 66 32.58 256.68 0.22 34-B

4 66 33.03 191.23 0.28 34-B

5 65 34.60 196.62 0.24 34-B
Standard 60-70 30-35 < 300 0.30 -
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Figure 8 Comparison between simulated and experimental average moisture content of papaya glace’.
(Test No.1, Fraction of air recycled = 43%, Specific air flow rate = 17.2 kg/h-kg dry papaya

glace’).
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Figure 9 Comparison between simulated and experimental average moisture content of papaya glace’.
(Test No.1, Fraction of air recycled = 43%, Specific air flow rate = 17.2 kg/h-kg dry papaya

glace’).



86 1. nuasmans Gno.) I 30 atium 1

T v
YOIUTATNBUTON 38% MMTPIUUNY ANUTU
b
gaiiondiouuds 23% wasgumde min
NZAZNBUYDUADUOULUNA 500 flaniy

Figure 10 u@nanIsouudIzafi 1

o [y

FMTVVNANTATNONIDY 3.1x7.8x1.4 WU WU

TNIe8RIINT IMATUNILVDIBINIARARY A
ke 4 (v o 4

FUABINAINUITUNIZAIAIY  AUNTENID
$ams Inas iz voteImamiving eansas

M3 Inadimizansainieasdnainii uAunlges
WHSOHT U RE LY 'uifwu saninanurulu
oA NN souiuia ldsiae wazan
Figure 11 tiemninnnaiilfouunds wunium
Thiiuduiomsnsidudounduveernmaiii
qann 70% suiudeinsannnanudunldes
wF iz miunmiifomnts owaqylld
SanneimngaufinisWounde Aefidanau
IMABsUNFULTTIIN 70% 9313 IHaTuWIY
vasoimmlszanm 12 Alandusedaluedenla
nfuvzaznoursut Faldnmouninlsyuin 26
#2Tu ua:mm%?yum%w5Nm§uww:ﬂgnqﬁ
fianua 8.3 mﬂmﬂadamaﬂé"mf]ﬁ" “ne Fai
:ﬂummﬂmﬂamwmammmu ﬂgmmm"lﬂﬁw
0.9 wnn i}a@mmansumm MY LaZANNAY
whewdinudumzvesnawiou 7.4 wongga
onlanfuinfisems  deovhunlSouiouiu
AN 5 URAAS (Réas1dueINIA
Aoundudsznm 43 wesirud sasim wan
whzvosemenlszinae 16 nlandunedaluade
Alansunzaznoursumnty matidldaningiia
WIUMINUDBTIADE T aRAR A IR0
wﬁwu5uw1:ﬂ§ugﬁ7{wmﬂszmm 6.6 1ANZIA
doRTansuniftszime
enzazneusduivuiasulngy iy
6x9.1x1.5 am3 wutnienlvvesannzfimune

audmsunsounda b dsuadaslduimin
£ 1
anuauasandsnusuwizIndifesiy udnen
0 } 4 .
o U URVVUMUVNAYDIUZAZ NOLFON Laud)
Va4 ¢ s
AunNtulseum 33 efiaun
Figure 12-13 uaaawamsouiialuanafians

& o o & L y v )
qw-Lun.wuwuwa:f*au%mnf‘mma"aﬂwﬂ
LL‘.iﬂmaﬂmuma«ﬂu 0.98x0.98x0.98 a3 wu:n

1«mmmshmwsuammﬂumau

=]
=
.=
n)
3&.

o

M A
ﬂp!f!’vjﬂj’!ﬁ"ﬂ aImendoundvlsying 0% Snsa

1 lrasuizuooime 10 Alaniuasialuine

:D

Alanfuuzaynausauniasalsnaeunianlszin
21 dalus uazmm?;mﬂﬁaawﬁwmfﬁuwwﬂgu
{]ﬂﬁ’:»]ﬁi.lﬂ 93 Anﬂﬂ:gasﬁiaﬁ&langufwﬁszmﬂ o
miafuniu ?ryusﬂﬁaawa“muﬁumzﬂgngﬁmm
Tl 1 mnnzgmiaﬁiaﬂ%”mfﬁmm HAZAW
Funlfeamdanudimzvesaimdon 83 wnns
gaﬁiaﬁiaﬂé"mfwﬁa:ma doSsufiouuanig
fmalianusdasse Sildannzidununneu
im0z annsaannudunldomdnusime
ﬂgugﬁ‘ﬁymmﬂi:mm 113 wnnzgasenlaniy
sz
Figure 14 HAAINAY8IAIMALFINTYDY
pimadem I FunlAsawd s e Favh
zﬁ"aamnnﬁaﬂaw?dﬂ’;m:f?yuﬁuﬁwfﬂm:mmﬂqﬁyu
mmaunJamwmammmwwmawu Wadl
mawmmmﬂwmmmummemwwuauwm
qwmmmmm"lumsauumsxmuaaﬂmn
wzoznougon1dderrh i ldnarlunsoumiann

& y L a o o Y
Farualianudunliowmdenuiumzgedao

aql

NNUVUTIA0INNANAMTATYBINITOU
9 a °
uianzaznouranlug TusAamisamuiemsoy



Figure 10

Figure 11

1. nyasmaad Gne) T4 30 athui 1 87

0 Total primary energy consumption (MJ/kg water)
fr=40% -

!

| fr = 60%
|
i
|

- fr = 90%

—fr=95%
fi = fraction of air recycled

|

|

|

4 6 8 10 12 14 16 18
Specific mass flow rate(kg/h-kg dry papaya glace')

Effect of specific air flow rate on total primary energy consumption at different fraction of air
recycled, simulation results

(Drying air temperature = 70°C, Initial moisture content of papaya glace’ = 60% db, Final
moisture content of papaya glace’ = 38% db, Dimension of papaya glace’ = 3.1x7.8x1.4 cm3).
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Fraction of air recycled (%)

Effect of fraction of air recycled on drying time at different specific air flow rate, simulation
results

(Drying air temperature = 70°C, Initial moisture content of papaya glace’ = 60% db, Final
moisture content of papaya glace’ = 38% db, Dimension of papaya glace’ = 3.1x7.8x1.4 cm?).
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Figure 12 Effect of specific air flow rate on total primary energy consumption at different fraction of air
recycled, simulation results
(Drying air temperatrue = 55°C, Initial moisture content of papaya glace’ = 38% db, Final
moisture content of papaya glace’ = 23% db, Dimension of papaya glace’ = 0.98x0.98x0.98 cm?).
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Figure 13 Effect of fraction of air recycled on drying time at different specific air fiow rate, simulation

results
(Drying air temperatrue = 55°C, Initial moisture content of papaya glacc' = 38% db, Final
moisture content of papaya glace’ = 23% db, Dimension of papaya glace’ =0.98x0.98x0.98 cm?3).
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Figure 14 Effect of ambient relative humidity on total primary energy consumption, simulation results

(Drying air temperature = 70°C, Fraction of air recycled = 70%, Specific air flow rate = 12 kg/

h-kg dry papaya glace’, Initial moisture content of papaya glace’ = 60% db, Final moisture

content of papaya glace’ = 38% db, Dimension of papaya glace’ = 3.1x7.8x1.4 cm?3).
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