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Abstract

The main objective of this research is to study and to design a pilot scaled dryer using the

combination of solar energy and producer gas for garlic drying. During sunshine, the solar energy is

preferably used by passing air through a 2.5 m* solar collector which is located in the top of the dryer

at 14” of the inclination, while during no sunshine, the producer gas which is generated from charcoal

gasifier is preferably used. The main combustible gases in producer gas are CO, CH, and H,, the total

heating value of producer gas is 3.98 MJ/m”.

The experiments were carried out by varying the conditions of garlic drying. The appropri-

ate conditions of 30 kg of garlics drying from the initial moisture content of 67% (wb) to the final

moisture content of 60% (wb) were studied. The drying period was divided into 2 cases; the first one,

drying by using producer gas only and the second one drying by using the combination of the solar

and producer gas energy. Jn the first case, it was found that the average drying temperature was 55.6 “C

and the drying time was 14 hour. For the second case; the average drying temperature was 45.4 “C and

the drying time was 15 h, while the drying air fow rate was 0.17 kg/s in the both cases. The study of

energy consumption indicated that both cases consumed energy from producer gas more than 60%.

The economic analysis for the second, the drying time is fixed at 60, 90 and 140 days/year, the costs

of dried garlic are 21.3, 16.4 and 13.0 Baht/kg dried garlic respectively, and the drying costs for

evaporation are 94.9, 73.1 and 58.2 Bahtikg H,O evap. respectively. When the selling price is fixed at

60 Baht, the payback periods are 4, 3 and 2 years.
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n?‘in(ilaa~LiUU~
5Wh=dhGl

1 2

mrmni5auuvh
&35lnl5bIa?Ja~alnlFl  (kg/s) 0.17 0.17

qor~t$Iu~au  (“C)

thusn  (w~~ij,,u,,nii?u?n~vi~~u) 56.1 51.4

si?JsJaJ(wsijJlweln~a~a~~~U~u~~~~luti~~ai~~~) 55.1 39.2

yutqijalnlflrracil~au (ml~&~ 96) 30.2 ‘C (66.4) 28.5 ‘C(64.3)

8nixua+ns:tfiuu

&Gd;urr5n (mu&~ 96 wb) 28.3 kg (67.2) 31.2 kg (67.2)

IhIw’nIIa’JaU  (A?wJ&J % wb) 21.1 kg (59.8) 25.5 kg (59.9)

~?lWhJtIaWNal?inu’ (MJ/m’/day) 12.7

WTWa;rd~aW~WU  (~~51d?uha~)  (MJ/kg  ri;hMn)

vG~iJJiuitMa7~01tI 4.3 (10)

wthuoifhu~a 64.5 (76.1) 26.8 (61.9)

Wsij~-lUIdcSl 20.3 (23.9) 12.1 (27.9)

“)17ua;L~~aQwsijJ7uj7Lw7:: 84.8 (100.0) 43.3 (100.0)

txiiluni5aurrG (a.~)

thusn 7 7

&Nn& 7 8

Lxil5?u 14 15



taaiiimi  (-k) I 60 I 9 0 I 140

n5Gi I 1 I 2 I 1 I 2 I 1 I 2

dll~&~~ I 42,412 32,466 I 52,624 37,105 I 69,644 46,437

fil9tY=hr,UIunl55mwil

(ulnAi=ms’u  I.LSUIEI) 135.9 94.9 112.4 13.5 95.7 58.2

dili3iun5rrTiuuuM’J~

(uin/~ran~~n_jrt~uuUM’J> 30.6 21.2 25.3 16.4 21.6 13

5:waal+yu (?I)

40 u l n 1 - 1 - 1 - / 7.5 1 - / 5

60 uln I 9 I 4 I 6 I 3 I 5 I 2

80 uln 4 2.5 3 1.8 2.5 1.3



* Ambient  air
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