
SECTION C : ENGINEERING, ARCHITECTURE AND SURVEYING 

C - e-J P R O C E S S I N G O F C O I R D U S T A S A F U E L 

JATAL D . MANNAPPERUMA 
{Ceylon Tobacco Co., Ltd., Colombo 13) 

Coir Dust has no known use. The Fibre Industry in Sri Lanka produces about 150,000 t, of this waste 
yearly. 

Chemically, dry coir dust consists of about 6 0 % lignin, 3 0 % cellulose and 1 0 % ash and its gross heat 
value is about 2 0 MJ/kg. However coir dust as discharged from the Fibre Mill, has a moisture content (m.c.) 
of about 8 5 % . The conventional thermal drying of wet coir dust to produce a fuel is not viable due to adverse 
heat balance. Further, the dry product has a density of only 8 0 kg/ma and hence is not economical to transport. 

A mechanical expeller was developed to squeeze coir dust to 5 0 % m.c. from original 8 5 % m.c A solar 
drying system was developed to dry the expelled coir dust from 5 0 % to 1 5 % m.c. using solar energy and forced 
ambient air. Experiments were conducted using three makes of briquetting machines and briquettes of 1,200 
kg/m8 density were produced successfully. 

The machinery for expelling drying and briquetting processes were designed for the production of 4 ,000 
kg of briquettes in an 8-hour day. The electrical energy consumption by all the machinery in the process line 
is about 2 , 0 0 0 MJ/day and the heat value of the day's produce is about 70 ,000 MJ. 

The use of this process to convert islandwide out-put of coir dust will yield briquettes with 3 ,000 TJ 
of fuel value or 150 GWh electrical replacement units yearly. This could, for example, meet more than 5 0 % of 
the fuel requirement of the tea industry. 

C * 0 *- C O M P A R A T I V E S T U D Y O F F U E L S F R O M R U B B E R 
W I T H T H O S E O F K E R O S E N E A N D D I E S E L O I L 

G . D . S. ABEWICKRAMA, V . S . J . DE M E L and R . H . WIJAYANAYAKE 
{Department of Chemistry t Ruhunu University College, Motor a) 

Four grades of fuels have been obtained from rubber, having the following boiling ranges, (a) 80-170OG 
(b) 170-250OC, (c) 250-300OC, (d) 300-320OC. 

An investigation of physical characteristics such as Flash Point, Anilin Point, Specific Gravity and 
Viscosity has been carried out on these four grades of oil. The properties of grades (a) and (b) are similar to 
Kerosene, while those of (c) and (d) are similar to Diesel Oil. 

A blend of (b), (c) and (d) yield a product having fuel characteristics similar to that of motor dieseloil 
and a blend of (c) and (d) produced a diesel oil which could be used as heavy diesel oil. 

The above grades of oil have been successfully used in tractors, water pumps, petromax and kerosene 
cookers. 

C - o \ A T E C H N I Q U E F O R A N A L Y S I N G Y A G I U D A A N T E N N A A R R A Y S 

P . D . V . PERERAI, V . J . PETHIYAGODA^ andK. U . S. CUMARASINGHEL 

(^Department of Telecommunication Engineering, University of Moratuwa) 
and 

(^Department of Telecommunications, Colombo) 

A Yagi Uda array is a type of radio antenna characterized by high gain and sharp directivity. Analy­
tical solutions giving the important antenna parameters such as gain and directivity are not available for this class 
of array. The various theoretical treatments that have been developed in the past have sought to take into account 
important factors such as the interelement interaction and current distribution along the elements by various 
approximate methods. The degree of accuracy of the results obtained by such methods has been difficult to 
estimate. 
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S E C T I O N C 

In this paper a method developed by Hallen for analysing linear antennas and a technique by Popovic 
for solving the associated integral equations have been extended and applied to solving the Yagi Uda antenna 
problem. The method depends on the use of numerical techniques for solving the relevant integral equations 
and is facilitated by the use of a digital computer. Noteworthy features claimed for this method are the relatively 
simple programming logic required for the computer solutions and the fact that the computer may be programmed 
to give successive solutions of increasing accuracy so that the overall accuracy of the results obtained may be more 
easily estimated. 

The method developed has been applied to obtain the polar diagrams of two specific configurations of 
Yagi Uda arrays. The theoretical results obtained were found to be in good agreement with those obtained 
using laboratory models. 

C - o i , M E A S U R E M E N T OF S T R E A M D I S C H A R G E AND T R A V E L 
T I M E I N S R I L A N K A , U S I N G N U C L E A R T E C H N I Q U E S 

K . G. Dharmawardena, J . K . Dharmas i r i 

and 

W . M. G. Navaratne 
(Radioisotope Centre, University of Colombo, Colombo 3) 

Total counting of gamma radiation of an injected tracer has been used to estimate relatively low stream 
discharges and travel times in some selected streams of Sri Lanka. Use of dyes as a tracer proved to be of little 
use, except in studying mixing patterns of tracers in streams. Use of tritiated water as a tracer had the limitations 
of sampling and laboratory analysis. I 1 8 1 was proved successful in the above studies with instantaneous injection, 
by crushing a glass vial with the tracer under water, and in situ measurement. A depth type-scintillation detec­
tor, connected to a ratemeter and a chart recorder, was used. The estimated discharges ranged from 0.07 to 
19.54 M a S - 1 . The longest travel time observed was upto 4 hrs. This technique can be used successfully under 
very difficult conditions like irregular river geometry, turbulance and very low discharges, where the conventional 
current meter method gives poor results. The tracer method is the only approach in estimating travel time. 
The overall error in estimation can be upto 5%, 

c " ** T H E P R O D U C T I O N O F A L L O Y E D W H I T E C A S T I R O N F O R 
U S E I N GRINDING O P E R A T I O N S I N S R I L A N K A 

Ayal de S . Jayatilaka and J . M. Ranasinghe Banda 
(University of Moratuwa, katubedde, Moratuwa) (Ceylon Steel Corporation, Athurugiriya) 

This paper describes the producton of different types of cast i ron grinding media of good wear resistant 
quality for the local industry. The types produced were low chromium, nickel-chromium, martensitic and high 
chromium white cast-irons. The castings were carried out at the Ceylon Steel Corporation while the micro-
structural examinations and mechanical testings were conducted at the University of Moratuwa. 

At present low alloyed cast steel grinding balls are produced at the Ceylon Steel Corporation for local 
use and they are found to contain defects ranging from shrinkage cavities, sand fusions, blow holes, quench cracks 
to misruns. It is possible to eliminate most of these defects with certain types of alloyed white cast iron. The 
grinding balls so produced showed greater resistance to wear and the casting yield was higher when compared 
with the casting of steel balls. Although the price of alloyed white cast iron is marginally higher than the cast 
steel balls the longer life of the former more than compensates the replacement of cast steel balls with the white 
cast iron balls. 

C CORROSION P R O B L E M S O F S R I L A N K A . I — L O S S E S S U F F E R E D 

S . Hettiarachchi ' 
(Department of Chemistry, University of Colombo, Colombo 3) 

Countries world over suffer enormous losses due to corrosion. The losses are more acute in developed 
countries due to the greater use of high technology equipment which are mainlv made of metals. In the United 
Kingdom the losses suffered due to corrosion in 1971 amounted to 3.5% of the GNP. Similar or even greater 
losses are suffered by other industrialised nations such as the United States and West Germany. 
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