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CHAPTER3 

EXPERIMENTAL 

(Materials and Methods) 

3.1 Single day Smoke dryer (SS dryer). 

/" __ ) 

The smoke house fabricated at ""Sixteen Acre Estate'", Waga, Padukka, Sri Lanka according 

to the specifications given by Rubber Research Institute of Sri Lanka (RRISL) was used 

for this study. The dryer consists of a well insulated enclosure, a trolley to hang sheets and 

a gravel heating bed on a baf1le plate and a chamber with the dimensions shown in the 

Table 4. 

Table 4: Specifications ofthe SS dryer 
Parameter Value 

Width of the drying chamber (m) 0.10 

Length of the drying chamber (m) 0.10 

Height of the drying chamber (m) 0.240 

Volume of the drying chamber (m') 2.55 

Dryer capacity (kg of dry rubber) 47.35 

The dryer can be accommodated 4 7 kg of rubber. A saw dust burner was introduced as the 

heat source. The inner and outer covers of the drying cabinet were made vvith two layers of 

Galvanized Iron sheet (gauge 26) and insulated with compressed glass \vool layer (density 

48 kg I m3 and thickness 0.025 m) sandvviched in between. An adjustable flap vvas fixed in 

the chimney to control the air flow through the chimney. An adjustable air inlet was fixed 

at the bottom of the chamber to control the air flow into the dryer. A gravel heat storage 

unit with the baffle plate was also introduced in the dryer to act as a heat stabilizer. ash 

protector and fire arrestor just above the burner (Figure 9). A separate movable sheet 

hanging unit (trolley hanger) was introduced instead of immovable wooden racks housed 

in the conventional smoke houses (Figure 12) . 
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3.2 Conventional smoke house. 

Existing conventional smoke house with an external furnace at the same estate ("'Sixteen 

Acre Estate". Waga. Padukka) was used to carry out a comparative study. The details of 

the conventional smoke house are given in the Table 5. This conventional smoke house as 

in other conventional houses is consist of a drying chamber build up of cement and brick 

vvalls and a immovable track system for hanging of sheets. Since average drying period in 

a conventional smoke house is five days, capacity of this type of smoke house is designed 

to accommodate five days crop in the drying chamber. further details of this type of 

smoke house could be found in elsewhere. 

Table 5: Details of the conventional smoke house 

I 

Parameter Value 

Width of the drying chamber (m) 3.05 

Length of the drying chamber (m) 2.83 

Height of the drying chamber (m) 2.40 

Volume of the drying chamber (m
3

) 23.29 

Dryer capacity (kg of dry rubber) 140 

3.3 Manufacturing process of rubber sheets. 

Rubber sheets used in this study were manufactured according to the standard 

manufacturing procedure for the manufacture of RSS sheets (2). Field latex were strained 

through 40 Monel mesh and diluted to the standardized DRC of 12.5. Formic acid vvas 

used to coagulate the latex. Formic acid diluted to 1% was added at a rate of 350 ml of 

85% concentrated acid per 1 00 kg of dry rubber at the estate. Each sheet had dimensions 

of 430 mm (W) x 560 111m (L) x 4.5 m111 (T) and weights of sheets vvere varied between 

0.450 kg- 0.550 kg. 
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3.4 Drying process 

Approximately 30 kg of dry rubber (full capacity of the dryer) were hung on the trolley and 

kept for a period of six hours for dripping at ambient temperature (27 °C) under sunlight 

before loading into the drying chamber. Heat was then supplied using the saw dust furnace 

and the temperature profile of the dryer was recorded at specified intervals. The weight of 

three rubber sheets hung at three different locations in the dryer (upper, middle and 

bottom) were recorded on hourly basis. The measuring points that were selected to 

measure the temperature to establish the temperature profile are shown in Figure 10. 
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Fig 11: External view of the drying chamber 
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Figure 12: Trolley system for hanging sheets of the dryer 

The normal drying practices adopted by the conventional smoke drying of RSS was carried 

out in smoking of sheets in the conventional smoke house. The details of operating 

practices in conventional smoke houses where drying process is interrupted each day for 

loading and unloading processes is found in elsevvhere (2 ). 

3.5 Estimation of energy input from the saw dust burner used. 

The energy input from the saw dust burner per minute was estimated as follows. The 

known weight of saw dust was packed in the saw dust burner and a barrel contained known 

weight of water was placed above the burner. The saw dust in the burner was ignited and 

the whole system inserted in to the SS drying chamber. Initial temperature of the water 
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was noted down. Temperatures of water were measured at one minute intervals and vvere 

recorded. After ninety six minutes heating operation. the final temperature. final weight of 

water and the saw dust were measured. 

3.6 Determination of the efficiency of the dryer. 

Drying efficiency of the dryer is defined as the ratio of useful energy for drying of sheets 

to the total energy input. Following data were recorded in order to calculate the drying 

efficiency. 

(i) Temperature measurements of flue gas in time intervals (Trg). 

(ii). Air flow rate at the outlet of the dryer (Qout). Air flow rate was measured using an 

air flow meter available at the Rubber Research Institute of Sri Lanka. 

(iii). Inlet temperature (Tin) Temperatures in three ditTerent levels in the smoke house as 

indicted in the Figure 08 (Twp· T111 • T 11 ) Temperatures were measured using a 

temperature probe. 

(iv). Surface temperature of walls of the dryer (Ts). 

(v). Total wet weight of loaded rubber sheets (Wws). 

(vi) Total dry weight ofRSS sheets (Wds). 

(vii) Saw dust consumption (Wsd) 

3.7 Determination of moisture content in rubber sheets. 

Moisture contents of the dried sheets and saw dust were measured using a moisture balance 

(Figure 13, MB 200X, Citizen) available at the Mechanical Engineering Department of 

the University of Moratuwa. 

Figur13: Moisture Balance 
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3. 8 Evaluation of the Quality of the ribbed smoked sheets. 

Raw rubber properties of the smoked sheets dried in SS drying system and in conventional 

drying system were evaluated to determine the quality of the sheets. The raw rubber 

properties studied and a brief description of the standard test method used are summarized 

in Table 6. 

Table 6: ISO numbers and description of raw rubber properties 

Property Description Method 

Volatile matter (VM) Volatile matter content escaped ISO 248-1979(E) 

% (w/w) from the sample when it is heated at 

105 °C until it reach a constant 

\veight 

Dirt Content% (w/w) Foreign matter content in the sample ISO 249-1974 (E) 

Ash Content% (w/w) Metal oxide content ofthe sample ISO 247-1978 (E) 

Plasticity (Po) Plasticity of the sample ISO 2930-1981 

(E) 

Plasticity Retention Index Resistance of the sample for ISO 2007- 1981 

(PRI) resistance to thermal oxidative (E) 

I 
degradation 


