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ABSTRACT
/

This paper described the potential of soldr energy assiﬂted |
fruit dryer. .Local banana was selected for case study. Influencp of
temperatufe, air flow rate, fraction of air reéycled on product. quality
drying time and energy consunmpt.ion were investigated. The experimental
results showed thaLvthe‘specific air flow rate of 10 kg/h—kg dry banana
and the fraction of air recycled of 80 % should be used. At this
cond]tlon, the specific energy consumpt.ion and drying t.ine vere at, the

minimum values. The drying air temperature should be around 60°C if

*1n(ﬂmct quality was maintained. Economic analysis showed that the

‘golar system was feasible. Break event, point. was 3.6 years if the

difference of price between the banmna dried in the solar dryer and in
the open air was 3 Bath/kg. The average fraction of Theating load

supplied by solar energy ig about 23 %.

Keywords =  Banana drying/Energy consumpt ion/Economic analysis/Solar

drying
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Table 1 Experimental results of banana drying

\

Description

Test no.
1 2 3 4 5 6

Drying air éondition

Tenperature (°C) 60.0 0.0 60.0 60.0 €0.0 70.0
Spééific nass flow rate 12.0 10.3 13.6 9.6 20.8 13.2
(kg dry air/h-kg dry banana :
Fréction of air recycled (%) 60.0 T0.0 80.0 80.0 80.0 80.0
Ambient condition

Temperature (7€) 29.0 31.0 32.0 31.3 30.2 26.9
Relative humidity %) 70.2 68.0 T1.0 T0.4 T72.6 T76.1
Condition of banana |

'Before drying «% db.) 243.0 242.0 248.0 296.0 £99.6 239.0
After drying (% db.) 689.3 56.4 63.6 59.3 53.1 41.2
Initial weight (Ikg) 25.0 22.2 25.3 25.0 24.9 25.1
Energy - consumpt.ion ‘

Heater (kW-h) 26.4 30.9 28.0 30.1 41.2 50.3
Motor (kW-h) 2.0 2.5 2.2 2.2 3.8 2.5
Solar collector (kW-h) 7.4 11.1 7.2 8.2 12.5 0.0
Total (kW-h) 35.3 44.5 37.4 40.5 57.8 52.8
Specific. total enefgy (MJ/kg—HZO 10;3 9:2 10.2 10.5 14.1 13.0
evap. )

Based on 239-60 % db. - - - 11.3 16.6 11.5
Based on 234-69 % db. 10.3 8.4 . 9.2 - - -
|Drying time (h) 24.0 30.0 28.0 7.0 36.0 33.0
Total time (h) 32.0 38.0 36.0 53.0 52.0 41.0
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Table 2 Fixed cost analysis of solar dyyer

ltens . © Description Units/set Baht
1 Cabinet Dryer (Inéulation, duct, tray,/ 1 10,000
frame) | ‘

2 Blower & Motor 1| 4,000
%\ ‘solar collecter 1 : 6,000
4 Temperature controls 1 3,000
5‘ Electric heater 1 1,000
6 Construction cost 1 8,000

Total 32,000

Table 3 Economic assumptions

Description - Solar systen Solar collecter
Life tinme ‘ "~ 10 years | 10 year
Interest 15 % 15 %
First cost . 32,000 Baht, - 6,000 Baht
Salvage value (10 % of first 3,200 Baht 600 Baht
cost)




Table 4 Economic evaluation of solar dryer
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and collector

Economnic variables Formula Solar Solar
' system | collector
annual first cost, P P X CRF (15 %, 10) 6,376 | 1,196
. Amnual salvage value, § | S x SFF (15 %, 10) 158 | 30
Annual O & M | 1,000 0
Annual energy used for (108x486x1.22) 6,110 0
drying |
Annual electrical saving (0.23x6110) 0 1,405
Total annual cost annual first Cost 13,328 1,166
+ Annual O & M | |
+ Annual variable cost
- Annual salvage value
Annual brodUCt vield(kg) (10.5x108) 1,134
Annual incone (3 béht/kg) (1134x3) 3,402
Break even point (year) Total annual cost 3.6 0.8
| = Total annﬁal income k1166/1409)

CRF

SFE

Capital-recovery factor

 ginking fund factor
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