
other volatile.  In order to clean this gas to an acceptable level, a cleaning system 
consisting of a cyclone, cloth filler, scrubbers and coolers are used. 
 
The engines is started by the 12 –volt battery.  Clean producer gas, air mixture was fed 
into the engine while diesel was reduced (controlled) by Hoffman’s clip.  
 
Generator system is composed of : 
 
Diesel engine (Kirloskar) coupled with A/C generator, B.H.P.=28.5, 1500r.p.m 
kVA=22.5, 415V, Amp 315.  Diesel savings ranged from 65.5%-87.55 for 16.5kw-9.5 kw 
load. 
 
This producer gas is derived from wood chips a good alternative to fossil-fuel, and this 
method can help many developing countries to decrease fossil-fuels imports. 
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Development of a phosphate treated clay-based glass fibre reinforced roofing tile 
 
An investigation was carried out to determine the properties of  a phosphate-bonded 
clay based, low temperature fired glass fibre reinforced, roofing tile.  Available literature 
shows that the strength of phosphate bonded clay bodies are shown to be related to the 
equilibrium pH of the clay mix.  The highest strengths were obtained for mixes with 
equilibrium pH 7.4 fired at 500Co which has given a modulus of rupture value 60% 
higher than the untreated clay fired at 850Co temperature.  The above results based on 
available literature were limited to one type of clay.  The NBRO research was extended 
to cover other common types of clays available in Sri Lanka with the two main 
objectives; 
 

(i) Reduce the sintering temperature of clay form about 1000 Co to 500 Co  by 
using phosphate treatment, which would eventually result in considerable 
savings energy in the manufacturing of roofing tiles. 

 
(ii)  To produce fibre reinforced tiles (larger than conventional calicut tiles) 

which can be used to reduce the overall cost of roof structure by increasing 
the purlin spacing.  Clay samples were collected from Hanwella, Ja-Ela, 
Kochchikade and Bangadeniya areas; orthophosphoric acid (H3PO4 – 
1.75g/cm3) and di-ammonium hydrogen phosphate (NH4)2HPO4) were used 
as phosphoric binders.  For the purpose of reinforcement glass fibre 
(s.g.2.5g/cm3) was used. 

 
0 M Solution of orthophosphoric acid (pH0.9) and di-ammonium hydrogen phosphate 

(pH 8.03) were prepared using distilled water and mixed together to adjust the pH 
value of bulk solution to 7.5 Laboratory test specimens (125mm x25mmx20mm) were 
prepared by using different fibre volume percentages(0.5%-3.5) but fibre length was 
kept constant (15mm-20mm). Specimens were allowed to air dry,  and finally oven 



dried, for 24 hours at 100Co and fired in a laboratory electrical muffle furnace at 
500Co with a 2-hour soaking period. 

 
Strength achieved in phosphate treated samples fired at 500C were marginally lower 
than in the samples prepared by conentional method of firin gat 850.  Modulus of 
rupture values did not show a linear relationship with fibre volume percentages, 
probably due to random orientation of fibres.  Further trials are being carried out by 
incorporating fibres aligned parallel to the longitudinal axis of the test specimens. 
 
 
C 207 
 
Use of the modern technology for future topographic mapping requirements 
 
Mapping methods are changing rapidly to cater to present day requirements.  In Sri 
Lanka initially, Ground Survey Methods (using plane tables) were used to capture 
topographic data to prepare one inch to one mile maps.  In the early 1980’s the Survey 
Department of Sri Lanka launched a project to prepare 1:50,000 and 1:10,000 hard copy 
topographic maps using aerial photographs. 
 
However, with the development of information technology the use of digital 
topographic data has become essential for development work.  When topographic data 
(roads, streams, land use, contours etc.) is stored in a computer environment for display 
and easy analysis by a computer, it is known as digital topographic data.  In order to 
keep pace with the times the Survey Department has upgraded Analogue 
photogrammetic instruments, to produce digital topographic data.  Recently the 
department successfully carried out few projects to provide digital topographic data for 
development work, within a very short period of time. 
 
Today information technology is playing a major role for decision making and planning 
activities.  In future, the demand for topographic digital data will further increase due to 
the necessity for making correct decisions in matters related to land.  It is imperative that 
we introduce a mapping programme, using modern technology to fulfill the future 
requirement  
 
Under these circumstances within next 3-4 years the Survey Department has to establish 
small scale topographic data base (suitable for 1:50,000) for the entire country, medium 
scale topographic data base (suitable for 1:2,0000 for all urban areas, To achieve the 
above targets following activities have to be done; 
 

• Technical and Organization Structure for data bases, 
• Procurement of Equipment and Software, 
• Staff training, 
• Transforming the hard copy maps to digital from by scanning, 
• 1:20,000 Aerial photography coverage for the entire Country, 
• 1:10,000 Aerial photography coverage for the Urban Areas, 
• Ground controls using Global Positioning Systems, 
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