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Abstract

A small-scale para rubber sheet smoking and drying system was developed by
using solar energy combined with biomass stove. In this study, the greenhouse dryer
(dimensions: 2.50 m in width, 250 m in height and x 250 m in length) using

transparent polycarbonate sheet-covered greenhouse solar dryer and biomass stove
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used as a auxiliary heat source (dimensions: 0.75m in width, 0.80m in length and 0.80m
in height). Gas to Gas heat exchanger with total area is about 2.5 m’. The capacity of
dryer is 20 sheets of para rubber (weight, 24 kilograms) per time at initial moisture
content of 50 %db and the final moisture content of 3 %db Experimental was divided
into 3 factors: 1) drying by solar energy only 2) drying by solar energy throughout the
day and biomass furnace at night. 3) drying by combining solar energy and biomass
furnace throughout the experiment. Factor 3, the temperature inside the drying
chamber is controlled by connecting the hot-air blower at 55-60°C for 60 hours. The
drying energy consumption is 1,173 MJ/kg or equivalent to 168 MJ/KS e, The payback
period was considered in drying system using solar energy combined with biomass stove
showed as follows: 1) the lifetime of dryer is 5 years of 80 batches of para rubber during
each year 2) the return on investment is 128,920 baht per year, the total investment cost is
about 459,439 baht and the payback period is 3.56 years.

Keywords: payback period, dryers smoked, biomass furnaces
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Figure 1 A Small scale

Para-rubber sheet smoking and drying system using solar energy

combined with biomass stove A) Stove B) Solar dryer

1. ANWUSIANIZLATIIDUAITUATY

Table 1 The structure

of the machine used to dry rubber smoked sheet

Elements

Description

1. Dryer

Biomass Stove

Heatexchanger

Hanger
Ventilator

Blower

The structure of dryer made of steel. The dimensions of the dryer greenhouse
are 2.5 x 2.5 x 2.5 m. The dryer covered with a heat-resistant polycarbonate with
a thickness of 5 mm.

Biomass stove are made of heat-resistant bricks measures 0.75 m long, 0.8 m
wide and 0.8 m high. The internal heat exchanger tubes arranged alternately on
the tube 20.

It are made a steel pipe radius 0.025m long, 0.8 meters that an area of 2.5 m”.
Heat exchange is gas to gas.

It are made steel that measures 0.1 x 0.15 x 0.15 m’.

The ventilators size 25 w and air volume 320 CFM.

BlowerSC-164 havemotor1/4HP 4P 1Phase, 423CFM.
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Table 2 The results of the work of the various conditions dryers smoked rubber

The experiment

Descriptions

Casel Case2 Case3
Agricultural materials
- Initial weight (kg) 24 24 24
- Final weight (kg) 18 18 18
- Initial moisture (% db) 50 50 50
- Final moisture (% db) 3 3 3
Dry weather
- Drying temperature (°C) 26-50 30-60 55-60
- The average temperature of the air 26.50 28.16 29.09
environment (°C)
Fuel data
- Solar energy (MJ) 127 73 53
- Biomass fuelsenergy (MJ) 0 880 1,034
- Electrical energy (MJ) 12 64 86
- Total energy (MJ) 139 1,017 1,173
general information
- Time spent on drying (h) 128 84 60

Remark The Para-rubber used in the experiment is a standard size 38-46 cm. long, 80-90 cm.,
thickness 3-4 mm.
The first case is the use of solar energy.

The second is the use of solar energy in daytime (06.00-18.00) and biomass during the night.
(18:00 to 06:00)

The third case is the use of solar energy with biomass energy throughout the day.
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Table 3 Detail cost of rubber smoked sheet in the case of solar energy with biomass
energy throughout the day

List Year 0 year 1 year 2 year 3 year 4 year 5 Sum

Fixed cost (THB)

- Dryer 20,000 - - - - - 20,000

- Biomass stove 15,000 - - - - - 15,000
Variable costs(THB)

- Rubber price - 89,492 91,550 93,656 95,810 98,014 468,522

- Electricity price - 6,887 7,045 7,207 7,373 7,542 36,053

- Maintenance costs - 1,750 1,790 1,831 1,874 1,917 9,162

- Interest - 2,450 1,671 855 - - 4,976
Total costs (THB) 35,000 100,579 102,056 103,549 105,056 107,473 553,713
Present value (THB) 35,000 93,999 89,140 84,527 80,147 76,627 459,439
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