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Effect of free convection on rubber sheets drying process

using energy and exergy analyses
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Abstract
This research was concerned the energy and exergy analyses occurring in the greenhouse dryer in order to
investigate the effect of free convection on the rubber sheets drying. The dryer was designed as the Triangular prism
and the structure was covered by Polycarbonate sheets. Moreover, there were opened/closed partitions for flowing
hot air through rubber sheets which were hanged inside the dryer. The energy conversion was applied to perform
and calculate the system drying efficiency and to pick-up efficiency. The exergy analysis was determined for
purposing of exergy inlet, exergy outlet, exergy losses and exergetic efficiency. The results from the analysis

illustrated that the effect of the free convection was significantly parameter to dry rubber sheets .The system drying
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efficiency was increased 6%, the pick-up efficiency was risen 5% while the average exergetic efficiency was

decreased 4% comparing with the non-free convection dryer.

Keywords : energy and exergy analyses, free convection, rubber sheet dryer
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2(b) Second day and 2(c) Third day.
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Table 1 Performance evaluation of the rubber sheet drying.

parameters no convection convection unit
average drying temperature (3 days) 54 50 °c
initial moister content (dry-basis) 35-40 35-40 %
final moister content (dry-basis) 1-2 1-2 %
average solar radiation 750 750 wW/m®
initial mass of rubber sheet (2 sheets) 2.77 2.80 kg
mass of water removed (14 h) 0.50 0.65 kg
specific energy consumption (14 h) 1.50 1.15 Kwh/kg
drying efficiency (to 2% dry-basis) 41.00 43.50 %
absolute humidity of air leaving the drying room 0.03 0.04 kg/m3
pick-up efficiency (to 2% dry-basis) 30 31.50 %

a1n Table 1 WaFaURgUNANINAASS
Ay M = P = P a
AlA999NRaULILULNNTNIAINE DU ATy
= v 1l v a
waznsalauwienuuldinisniannteudasy
WUIN NTENITNIANNTDULL LB AT LI d9eia 13
AN RAEIIITIENALLINARAY 4 B9ATATH A
whnaUdIa A NIatNRszMeaan lLNILLNLNNg
UGN TWANN 18 1w 23 wWefidusd weanaa
SNLEWIENAY ANUTLENTNINNNTDLWAILAZAN
195 ANTNNNTALANANNTUIDINFDLLTAUN N UL
6 WAz 5 1lafidus ANNA1FAU HeIaNNNTNITNA
Y 3 a a 1 dl v Y 1
ANsaiuinNstlatesam e lianFanluacinu
weingnans i liiAansgaAuAnNsaunaan

=3

=2 ] ¥ a v v ]
edenaliiguuunniluliesauuiivanas agilsf

'
= al

ANANEauRg L Aseen ldu AN A NTWR

YR

b

nzANRsnaniTean il lwnansaiuRedang
Winnatinnszwsaan AW N1 WUseRvs A

nseuwiai NI LT wlUmuannis (4) waziaann

' o

WoANIINN"TRLILI T RINTUAINA e dana LA

'
= ¥

ARNTU-ANYINITDIDINIATIFZUNBDNAINTD
v a d” =3 o ¥ a a

AULAIHANINTURIN LA U T2 @NEAINNNS
Py A

AranANNTUIaINIT UL AN wT T wldnw

ANNT (5)

3. NAAINNISILATITIALANLEDSA
TUN1931ANLAE NEERTATBITLLILNNFD LA

& dl v =3 ol dl b4
'ﬂﬂﬂ?x@\‘iﬂ WaRanimau wnaedai ladinszuy

el al

& o & =
wnimedanvasanainszuu Wnimefangoydaly

a
1

ANTTUY wazlsrAvisnmienimasasiietintl 14 1w

a o o o

n193tATIERAINTNNTad Ay IasAauilanig

1 v
a

% a a K v v
WiAINsauaasENnATUN e Tuiasa L L

SN TLHETAERINN9ATIZTLAES 2 JuTeenig

AU IINNIZLANN P LTSRN

=

ATNRNIINIAI N URATLATAAUNLAAN

o ! [~3 rdd‘ k4 < o
AINAN9 HaTRsBnITesan lnadinszuy enimasa



76

2.um74. 3(1) : 66-78 (2558)

= @ et o o
mimmnmmzumwzmﬂLsnmwzgiymﬂiﬂ

ANTTULBIYIIEBINTULARIAT (Figure 4) WAZHA

26
——&—— Convective exergy loss
24 [e] No convective exergy loss
22 ——-w-—— Convective exergy inlet
20 — =& —--  No convective exergy inlet
— —® —  Convective exergy outlet
5 18 - — —0—— No convective exergy outlet e ——
< 16 — . - —
3 B
X 14 45’7:& PR
> 12 e //‘__.t:r’” . =
o 107 _~
W s
6
4
2 o SFSSRTPRIR , SVRITROTDD , SPSTRUTTI: , SHSISRED o 1 o
0 L N L . . L
9.00 10.00 11.00 1200 13.00 14.00 15.00

Time of the day
2(a)

16.00

vl AvBnMBnITasaLanInd (Figure 5)

26
——&—— Convective exergy loss
24 ¥ e No convective exergy loss
22 | ——-¥—— Convective exergy inlet
—-—=A-—--- No convective exergy inlet
20 — —-® —  Convective exergy outlet
—~ 18 F — —0—— Noconvective exergy outlet
g
=
=
==
>
o
=
Q
x
w s
6
4
2
0 L . . . L L
9.00 1000 11.00 12.00 13.00 1400 1500 16.00
Time of the day

Figure 4 Variation of exergy inlet, exergy outlet and exergy loss; 2(a) First day and 2(b) Second day.
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Figure 5 Variation of exergetic efficiency; 2(a) First day and 2(b) Second day.
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