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ABSTRACT

The objective of this research was to study for a method to reduce energy
consumption cost from producing the processed malt for the malt-for-eating farmer group.
Regularly, the roasting-malt machine was powered by liquefied petroleum gas (LPG) which had a
lot of heat loss. The researcher designed the electric-infrared heater prototype machine for
roasting malt in order to reduce the heat losses, to study the optimal conditions for the roasting
process of malt and to comparison the energy efficiency of roasted malt between the
roasted machine powered by LPG and the machine powered by infrared.

The prototype machine was consisted of a central cylindrical tube that had the inner
diameter of 150 mm which was installed with two bars of 200 V, 500 W electric-infrared heater,
and outer diameter of this tube was 400 mm. The roasting-malt prototype machine was performed by
using paddy rice germination 3 kg per batch, 30-33 % on a wet basis (wb) of initial moisture content
and the final moisture content not more than 14 % wb at 360, 380 and 400 degree Celsius (°C)
respectively. The rotation speed of roaster tank was maintained at 10 revolutions per minute, The
steamed process and dried process session were 90 min each.

From the results, the heat transfer of prototype machines was a suitable model for
roasting malts rather than a machine powered by LPG. The temperature of 380 ° C of the prototype
machine was the most appropriated condition for reducing heat losses and energy consumption costs

which was lower than those of the machine powered by LPG by 81.90 % and 75.57 % respectively.

Keywords: rice malt, infrared, efficiency
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dr _
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T Ci - 2.7
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Reulvveuan 1 BC1): T =Ty,@r =1

Roulvvreuuail 1 (BC2):T = Ty, @ r = 1, (W38N NWA 2.10)
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(/) 2 (/) 2
— Ts1—Ts2 L
r= In(ry/12) In (7‘2) T TSZ 2.9
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Rep A n
0.4-4 0.989 0.330
4-40 0.911 0.385
40-4000 0.683 0.466
4000-40000 0.193 0.618
40000-40000 0.027 0.805

M15199 2.2 AA9N A tag a luaums (2.22)

Rep A a
1-40 0.75 0.40
40-1x 103 0.51 0.50
1x 103 — 2 x 10° 0.26 0.60
2x10° — 1% 10° 0.076 0.70
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= pLhy, (ln(ATi/ATO

{ a 1 1 o
Tagi ATy, Aoguvgiuaa19AIRAsaen (Log Mean Temperature Difference)

(2.23)

(2.24)
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ATy, = _ATi—ATo (2.25)

" In(AT;/AT,)

tae
AT; = Ty — Toyi , ATy = Ts — Tono (2.26)
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