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Africa and Latin America as well as developed
countries. Speaking further, Minister Senasing-
he stated that Nanotechnology, Biotechnology,
Neurotechnology, 5G and Internet of Things,
Personalised Medicine, Blue-green Technolo-
gies, New Energy, Robotics and Industrial Au-
tomation, Mechatronics, Atrtificial Intelligence
and Space Technology have been identified
as priority technology themes by the govern-
ment for action. Highlighting the importance of
Blue-Green economy, he stated that the objective

Minister Sujeewa Sengasinghe says

Technology and innovation will be brought closer to the

public ensuring that no one will be left behind [

hilpaSena”, a rolling exposition will be launched

island wide in July, geared towards bringing tech-
nological skills, knowledge and products to the general
public, at a time when the country embraces new and
emerging technologies. The aim of the exposition is to
bridge the technological divide in the society while en-
suring that no one will be left behind, as part of the gov-
ernment’s wider policy of achieving 2030 Sustainable
Development Agenda. Minister of Science, Technol-
ogy and Research SujeewaSenasinghe made these
remarks addressing the High-Level Round Table on
“The impact of rapid technological change on sustain-
able development” on 14" May 2019 while participat-
ing in the 22™ Session of the Commission on Science
and Technology for Development (CSTD). The theme
of this year’'s Commission was “The role of science,
technology and innovation in empowering people and
in ensuring inclusiveness and equality” and saw the
participation of developing countries from Asia,

of this initiative is to utilize ocean resources through
enhanced scientific knowledge while drawing from Sri
Lanka’s rich heritage of indigenous knowledge.

At a bilateral meeting with Director of Division of Tech-
nology and Logistics, United Nations Conference on
Trade and Development (UNCTAD), Ms. ShamikaSiri-
manne on 14" May 2019, Minister of Science, Tech-
nology and Research outlined the various initiatives of
the Ministry including on diffusion of science literacy
among the public. As part of these initiatives, Vidatha
Resource Centres - an island wide network of science
and technology centres will be converted to technol-
ogy transfer offices while more school students will
be encouraged to follow STEM education. The Min-
istry of Science, Technology and Research will seek
through private and public partnerships to increase
value addition of export products such as naturally oc-
curring minerals in Sri Lanka including graphite stated

the Minister. Tax rebates will be also provided for pri-
vate companies and industries to encourage setting
up partnerships with universities. Mrs. Sirimanne ex-
pressing her views on the programmes of the Ministry
of Science, Technology and
Research, invited Sri Lanka to share these best prac-
tices with UNCTAD to disseminate among developing
countries. During the visit, Minister SujeewaSenas-
inghe held a meeting with Ms. Arancha Gonzalez,
Executive Director of International Trade Centre in
Geneva on 17" May 2019 at which the parties dis-
cussed the progress of ITC’s collaboration with
Sri Lanka. Minister of Science, Technology
and Research sought ITC’s assistance
on developing Sri Lanka’s expertise
on quality control. Using technol-
ogy to improve the processes would
empower segments of societies,
in particular women empowerment
through improved economic condi-
Gonzalez highlighted.
Minister SujeewaSenasinghe briefed
the Executive Director of ITC of the
many initiatives undertaken by the
Ministry of Science, Technology and Research to link
markets and innovation and the proposed projects to
connect public institutions and private sector ensuring
that both sides benefit.
Permanent Representative of Sri Lanka to the United
Nations and other International Organizations Ambas-
sador A.L.A. Azeez, Deputy Permanent Representa-
tive Mrs. Samantha Jayasuriya, Minister Counsellor
Ms. ShashikaSomaratne, First Secretary (Commer-
cial) Ms. TharakaBotheju and Second Secretary Ms.
RajmiManatunga were associated with Minister Se-
nasinghe at the meetings.

Takshaka Hemachandra

Media Secretary to the Hon. Minister
Science Technology and Research

he National Engineering Research and De-

velopment center is not only a research in-
stitution it also provides a helping hand to the
inventors.We met a school student who received
advice from this institution. She commented on
her innovation as follows.
| am Kavindi Hiruni Adikari, | am studying at
Yashodara Devi Girl’s college, Gampaha. I' am
getting ready to face the A/L exam in 2021.
My new invention is a cover which we can use to
prevent flood water entering the house and this
is my first invention that | have forwarded for a
competition.l could obtain the National as well as
international awards for the flood cover door. | am
doing more inventions and re-
search. One of my other inven-
tions is the water filter which |
have created by using nano-
technology. It is a national level
research.
My own experience was the
reason for my new invention.
This is really beneficial for a minor flood. When flood
reaches a height of 2 to 3 feet, it could cause con-
siderable damage. This design covers the door com-
pletely to prevent flood damage and prevent entry of
water to the house. Actually it is a very small tech-
nique. This design is based on the water pressure
concept. Normally we stop flooding water by cover-

ing the doors of the with sandbags. So this design
was created by improving this concept. | selected the
National Engineering Research and Development
Center to seek advices to develop this design be-
cause it is a government institute and as all know it is
a venue where a helping hand is extended to the new
inventors. NERDC has been very helpful to me, since
the firstcompetition | took part in, to this day, just as |

anticipated as | thought.

| hope to be a scientist in the future. Also | will con-
tinue upgrading my inventions too. It is expected
to do new innovations regarding lightening and
construction field. High heat is felt in the construc-
tion sector. | hope to reduce that heat by designing
a hat also, | hope to make some minor changes in
the design of my flood proof door cover.

Most people think that, an extensive knowledge
and a large sum of money is needed to make an
invention. However, it is not true. We can find an
easy solution to a minor problem that we experi-
ence. It no one in the world has not found it out
earlier, it is considered a new invention. Also there
are many who wish to create
inventions. Since they as-
sume that no one is there to
help them they refrain from
such activities. But there are
a number of institution that
can extend a helping hand
to them. Therefore, | wish to
tell them to proceed with their inventions without any
fear.

| have applied for a patent for my flood proof door
cover. | am waiting for it too. This gives me an op-
portunity to express my gratitude to my parents, my
school, NERD center and also inventors commission
who helped me to accomplish this.




lational Engineering Research and Develop-

ment Center of Sri Lanka is the state institu-
tion where carry out innovation and new inventions
and their developments in the field of engineering
disciplines.Director General of NERD Center Eng.
Ananda Namal stated this at the discussion on its
45" anniversary.

National Engineering Research and

Development Center (NERDC)
NERDC is the premier institute for Engineering Re-
search in Sri Lanka. The main task of this institute
is introducing the suitable technology to Sri Lanka
through engineering research & developments.

45" Anniversary
NERDC was commenced under No.49
section of the state Industrial Corpora-
tion Act. In 1974. The first
chairman of the NERDC
were Prof. K.K. Y.W. Perera
and the second Chairman
was DrAN.S. Kulasinghe.
NERDC has been serving
as the pioneering govern-
ment agency for Engineering
Research and Development
from it’s inception.
NERDC celebrates its 45" anniversary
in this year with the vision of becoming
the Center of excellence in Engineering
Research and Development in South
East Asia.Currently NERDC is located
at the Industrial Estate, Ekala, Ja-Ela. And holds 300
members in its’ staff.

Carrying out the Research

Research on construction field is only one part of re-
search carried out in the NERD center. Cost Effec-
tive Building Technology is one of the most preferred
technologies among the public.
Similarly we are carrying out research for each and
every engineering field in order to introduce new tech-
nologies & products. Specially we do focus on small
and medium scale industrialists, island wide to over-
come various technological issues of their industries.
Outcomes of our research always beneficial to SMEs.
Technology requirements are identified island wide by
NERD Center and through vidatha centers which are
operating under Ministry of Science, Technology and
Research.

Required Engineering Technology for
the Country.

NERD center endeavor to introduce inventions and in-
novation of the research to the fields Civil Engineering,
Technology Energy and Environmental Engineering
Research, Custom Engineering, Electrical and Elec-
tronic Engineering, Mechatronic Technology.

Beneficial’s of the research finding to

the General Public.
The outcome of our research may be a product or
production process. This product or production pro-
cess will not directly transfer to the general public. The
technology of the product or production process will
be transferred to the entrepreneur. This entrepreneur
may be a newcomer to the industry or maybe he is al-
ready engaged in the industries which use the similar
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technologies.

The technology of the product or the production pro-
cess will be introduced to the general public by the
entrepreneur as his or her own business. But we can’t
introduce this technology to the entrepreneur at once.
First we have to introduce this new product or the pro-
duction process to the people who need it & it is es-
sential to build a confidence among them.

Therefore, initially we the NERD center produce this
product and directly sell to the people who need it but
this is doing only for short period of time, only until
recognize the entrepreneurs. For continue it when a
entrepreneur need to buy this technology of en-
trepreneurs who obtained the license of our
institute. At present we are introducing
some of our Technology is such

as building technology &
food bridge technology
to the entrepreneurs.
Few years back we in-
troduced house hold
and industrial machines
to produce the coconut
oil. The virgincoconut oil
and the process of pro-
duction of virgincoconut
oil are introduced.

S AGEGERETEL
Director General
National Engineering
Research and
Development Centre

Technology

Transfer
The process of technol-
ogy transfer to the entre-
preneurs is a very com-
plex process. This will
be done under few methods. The technology will be
transferred to all the people who applied to obtain the
technology or few selected people from the applied.
The people were selected regional wise or Technology
necessity.
This will depend on the Technology. The Technology
Transfer to only one person is a very rare case The
Technology will be transferred to several entrepre-
neurs. since most of technologies are help to elevate
the living standard of the people and it should be im-
plemented in a various places of the country.

Demand for the Technology
We study the market before start a research for new
technology to make sure whether this technology is
need or not since we have only limited amount of re-
sources the research should be done only for the ne-
cessity of the country.

New Technology

At present 70% of the research are doing for low in
technology development and only 30% of them are
for high in technology development small scale & me-
dium scale industrialists are the main contributors of
our economy. They need the ground level technology.
Some instances we are doing the research for to find
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the technologies which are suitable for our country.
However, we use new technologies for our research.

Future planning

Itis not possible to create the future plans for technolo-
gies The plan to develop the indigenous technologies
will be depending on the way economy is being built
& needs of the country. Accordingly, the technology
that we need will be vary however our mission is to
improve the technologies to develop our products to
export market and there by elevate the economy of
the country.

Technology Incubator

There are many inventors in Sri Lanka. We have the
ability to introduce new technologies to them. But
they are facing to more difficulties when they are sell-
ing their products. They need to consultant for that.
We have a special place an incubator, where we can
consult them. There we have provided the facilities
to inventors to develop their products. The necessary
machinery, equipment and engineering know how also
will be provided at the incubating center.

Technical park and

Engineer Museum.

School children, university students, General public as
well as Industrial ties are visiting the NERD center. The
technical park is constructed for that. The steps of the
development of engineering technology is exhibited at
the park. The goal of the technical park is to introduce
new technologies to the public and popularization of
the science and technology among public.

Vindya Paddukkage
Photo - Shan Rupassara
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he resources available on our planet are unlike to be

adequate to cater to the needs of the growing popu-
lation. Experts say that metals and minerals required to
improve the technology and industry are decaying. As a
solution to this innovative ideas and research regarding
“Asteroid Mining” is being introduced to the world.
An asteroid is a small rocky object smaller than a planet
revolving around the sun. Some asteroids are a few feet
in wide while some are over a hundred miles. Most of
the asteroids are orbiting between the planets Mars and
Jupiter. These are believed to be the remaining rocky
fragments when the solar system was formed 4.5 billion
years ago.
Asteroid Mining is the process of extracting beneficial
elements from Asteroids. More attention is focused
on the Near Earth Asteroids or NEAS. But these are
located more than 200 million kilometers away from the
sun. There are many varieties of asteroids but, they can
be classified into three major categories. Most asteroids
belong to one of these three main types.

C - Type This type of asteroids contain a large
amount of water and elements such as

Carbon and Phosphorus.

There is less water in this type of as-
teroids. But there are precious metals,
such as Nickel, Cobalt, Gold, Platinum &
Rhodium.

S - Type

There is less water in this type of aster-
oids. In this type of asteroids, about 10
times more metals are present than in the
S — Type. These are very rare.

M - Type

eroid Mini

Although initially thought that C-type asteroids do
not have a particular economic value, special attention
has been paid to them recently. There are new ap-
proaches to obtain essential water for space exploration
and space tourism from these asteroids.

There is also another advantage from phosphorus and
organic matter in C-type asteroids which is the produc-
tion of fertilizer for the food industry.

Elements such as Iron and Nickel in S-type and M-Type
asteroids are for construction and manufacturing indus-
tries and valuable metals such as Gold and Platinum
can also be used for sales market. These kinds of aster-
oids contain Earth’s rare semiconductor elements such
as Silicon and Germanium. Another advantage is that
these semiconductor elements can be used to improve
industries.

Accordingly, Scientists believe that asteroid mining can
generate huge economic benefits. It is believed that a
10 meter wide S-type small asteroid can contain about
65,000kg of metal and about 50kg of rare metals such
as platinum.

The concept of “asteroid mining” is to reach the aster-
oids and bring the elements contained in them to the
Earth. Various views have been expressed on how
extraction could take place, after the identification of
suitable asteroids.

Type one : Raw materials in the asteroids will be
brought to the Earth. Extraction and preparation will be
done on the earth.

Type two : Extraction and preparation process will be
done on the relevant asteroid and only processed mate-
rials will be brought to the earth. The advantage of this

Rl =S

process is that, some extracted ingredient can be used
as spacecraft fuel when returning. For example, “water”
extracted from c-type of asteroids, can be used to gen-
erate Hydrogen and Oxygen which can be used as fuel
for the space crafts. Thereby reducing the fuel cost.
Type Three : Bring the asteroids to orbit around Earth
or moon and then do the extraction process.

This seems to be an easy method,
but the search for asteroids is not easy. At present the
chemical composition of asteroids are studied by the
observation of optical and infrared spectra, obtained by
the microscopic telescopes. But since asteroids travel
over thousands of miles speeding through the space, it
is very difficult to study and determine the composition
of the asteroids.
Some of the world’s leading private companies have
already invested on asteroid exploration and extraction.
These companies are competing against each other for
obtaining patents for their own mining methods and for
new equipment.
NASA and other space surveillance institutes have
already started to launch small space exploration space
crafts to explore asteroids. New laws for mining the
universe are already under preparation.
We can expect to bring raw materials from the universe
to create new industries, and avoid shortage of dwin-
dling row materials for the industries, within the near
future.

Presented by
Sri Lanka Planetarium
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Disposal of garbage and kitchenwaste
is a hassle in the present. In most of
urban and semi urban areas, garbage
collection is carried out to a specific
location and then taken to a separate
place at municipal or regional council
level. By practicing this few decades in the
past, we have been experiencing adverse

effects more than benefits. ' —

As a solution for above problem, National Engineer-

ing Research and Development Center (NERDC)has
suggested a better solution, “ domestic biogas system” to
make biogas, using kitchen waste and other decaydable
waste. Domesticbiogas generator consists of a single

- Blogas from
food waste

plastic tank and two barrels. The plastic tank
consists of an inlet & an outlet.Inlet to insert
the kitchen waste and other decaying waste

ated from the digestive process of these
g food waste. By placing a jar/ vessel near to
'{é the outlet of the tank, this discharge can be
collected. This liquid is a form of fertilizer,
which is purely organic. This can be used in
home gardening, as liquid fertilizer. Apart from
=> that when this liquid is sprayed in the leaves &
stems parts of the plants, it will automatically act as
an organic pesticide. This can be installed in very small
apace (25 square feet) at an affordable cost.
For this biogas system, household waste and other
decaying waste can be collected at any time of the day.
The generated biogas is collected to the barrel and can

whereas outlet to discharge the liquid gener-

be used for cooking by directly connecting to the normal
gas cooker with transparent polyethylene tubes. Biogas
is generated due to interactions of bacteria and carbon
dioxide,methane, hydrogen sulphate & hydrogen are the
components of biogas. Usage of this biogas generator, will
leads to reduce the high costs involved in cooking & boil-
ing of water. This is one of the major economic benefit that
a consumer can enjoy. Other than that, it allows to have a
clean and neat home garden grown by using organic ferti-
lizer & organic pesticides which will free of health hazards.
More information on this biogas unit, can be taken through
011-2286336 or tmdd@nerdc.lk

Written by : Sunil Karunawardene
Engineer

National Engineering Research and
Development Centre
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TliS article is presented to commemorate
this giant leap of mankind...

The world renowned scientist, science fic-
tion writer and excellent science predictor,
Sir Arthur C Clarke became world famous by
presenting the concept of geo-stationery sat-

ellite. This historical concept paved the way y

to intercontinental telecommunication capa-
bility by using 3 satellites. The concept was
published in the “wireless world” magazine
in 1945. Therefore, Sir Arthur C Clarke who
spent 51 years of his life in Sri Lanka is called
the father of the satellite technology.

Arthur C Clarke institute for Modern technologies

in Sri Lanka is the only institution which derived its
name from Sir Arthur C Clarke. It is the focal point
institute for satellite technology in Sri Lanka.
Professor Ciril Ponnamperuma, was the founder
Director of the Arthur C Clarke institute for modern
technologies who got the opportunity of testing the
soil sample from first Moon landing. Sri Lankan flag
was taken to the moon as a respect to him. It is a
great honour for us as Sri Lankans.

The 50" anniversary of first moon landing falls on
the 20" of July this year. Neil Armstrong who was
the first human who set foot on the moon on 20th
July 1969. Neil Armstrong, Edwin Aldrin and Mi-
chael Collins set out on this historical journey from
Kennedy space centre in California on 16th July
1969. Apollo 11 space craft was used for this jour-
ney. Edwin Aldrin was the second human who set
foot on the Moon. Armstrong and Aldrin descended
on the Moon in “Eagle”. It landed on the “Tranquillity
Base” which is called as a quiet area of the moon.
“This is one small step for man, but one giant leap
for the mankind” announced Armstrong at 10.56 am
on 20" July 1969 signifying the most memorable
hour of the human history. Thereafter, the American
flag was setup and video cameras were installed on
the moon. Then a plaque was left on the moon in
memory of this historical journey, representing 137
different nations in the world, with the two photo-
graphs of the planet earth on upper two corners

of the plaque by the Apollo 11 astronauts. It says
“here men from the planet earth first set foot upon
the moon July 1969, A.D. we came in peace for all
mankind”.

The names of the three people who took part in the
journey and the signature of the American Presi-
dent, Mr. Nixon were printed below on the plaque.
Neil Armstrong and Edwin Aldrin set the American
flag on the moon, created foot print on the moon,
did the photography and collected the samples
while Michael Collins took the photographs from the

first Mo

space craft. While on the moon, Armstrong gave
another important message to the world “I miss my,
parents, relations, friends, rivers and canal streams
and we must protect them.”

According to their information only Great Wall of

China could be seen as a physical object of the
planet earth. This historical journey to the moon
ended at 12.51 p.m. on 24th July 1969 following the
safe arrival of these three astronauts in the south
Hawaii Island, in the Pacific Ocean safely.

This great exploration was communicated to about
sixty million people around the world through Tv &
Radio. Sir Arthur C Clarke broadcast this event live
for Sri Lankan people and journalist while Edwin
Ariyadasa did the Sinhala translation.

There were 12 astronauts who travelled to the
moon by using space craft Apollo 11, 12, 13, 14, 15,
16 & 17. The Apollo 17 was the last manned space
craft to the moon which landed on December 1972.
On this expedition, scientists were able to travel a
distance of 35km on the moon using a small vehi-
cle. Geologist Harrison smart was able to examine
the topography of the moon for the first time on this
expedition to the moon.

piVEIEERy G
n Landin

y

une 05, 2019 05

g

| | ‘ﬁ' -

“q%gience writer, Mr. Anura ﬁ:rera wrote a book on

is achievement and has presented three cop-
ies of this “Wonderful Journey to the Moon” to Neil
Armstrong and the others who traveﬁqd in Apollo 11

e

aircraft. 2
Expressing gratitude to this, a letter of gratitude was
sent by the NASA institute to Mr. Anura C Perera &
others. A copy of this letter is displayed at the Co-
lombo public library. The rock particles which were
handed over to Sri Lankan scientist, Professor Cyril
Ponnamperuma and the Sri Lankan flag that was
brought to the moon are exhibited at the Colombo
National Museum. For the first time, the historical
things brought from the moon, were exhibited to the
public in the third week of December 1969. The sec-
ond man, who set foot on the moon, Edwin Aldrin,
arrived in Sri Lanka in 2001. During his journey he
visited Sir Arthur C Clarke too. At the press confer-
ence with Arthur C Clarke, he was asked about the
expedition to the moon a total lie? How come to the
American flag appear to be flapping? Whether this
incident took place at an artificially designed envi-
ronment? When confronted with these questions,
Edwin Aldrin answered that the moon landing was
absolutely true and if it had been a lie, it would have
been revealed by one of over 1000 participants who
contributed to this programme of moon landing.
Further, the American flag appears to be flapping
due to a steel belt fixed to the upper edge of the
flag and the flapping occurred as it was released

manually.
continued on page 10...

NG ELERVTEVENEIGERE]
Deputy Director

Arthur C Clarke Institution for
Modern Technologies (ACCIMT)
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Phases of bomb blast and

prepardness

Explosions could be either naturally occur-
ring or manmade. In a civilized society
those of man made explosions are mostly
done at the intension of screwing or shat-
tering a hard material may be in construc-
tion industry. Explosions fetch distrction at
warfare and terrorism. Our country too was
experiencing a sad situation few weeks back
where mass distractions occurred creating
loss of lives due to several suicide bomb
explosions.

Sudden and unexpected bomb explosions
could cause massive distraction to lives (Hu-
man/animal), structures, buildings, belong-
ings and to the environment. Out of all it is
the human life considered as most valued
and should be saved at the highest prior-

ity. A bomb blast creates physical disaster

in several ways which incorporates into a
particular blast.

Blast wave
At a particular
bomb blast the
visinity experienc-
es a sudden over
presure condition.
As a result highly
compressed air
particles start
travelling faster
than the speed of
sound compress-
ing normal air. In
the presence of time (milliseconds) and distance
the energy of those particles tends to desipate.
This initial phase of the blast makes the most
damage. It is said that the human body could
feel this stage thoroughly as well as rapidly at a
bomb blast.

Shock
waves

Following the first
phase which was
the blast wave
damage is expe-
rienced by shock
waves where the
impact will spell
over the surface of
the human body
as well as other
structures. These are high-velocity shockwaves,
or stress waves, which tends to pass through
the organs and tissues of the human body.
These shockwave are loaded with lots and

lots of energy which passes through whatever
comes at its way. These are found to be super-
sonic in nature while transporting more energy
compared with sound waves.

Currently, there are no effective ways to prevent
shockwaves from passing through protective
clothing, and there were reported cases where
protective measures some times have brought
even unexpected amplification on destruction.

Fragmentation

At a bomb explo-
sion, nails, screws,
spear shaped
bearing balls or
other items which
are included inside
the bomb as well .
as its outer surface
cover will follow the
explosion energy of
outward projectile
spreading with high

velocities. These

will move at a distance which they could be
carried depending on the energy of the explo-
sion causing severe damage. Some of them will
crash into materials such as concreate, glass,
building structires and other hard materials split-
ting those materials into fragments which they
would also create damage and this is called a
secondary type of fragmentation.

Fire and
Heat

Burns are the
results of heat
generated by a rela-
tively larger fireball
formed at a bomb
blast. This heat
posses the ability of
igniting any inflam-
mable material or

fuel which resides

closer to the bomb blast. This will take place
because of meeting flash points in less than a
tenth of a second. It could be distinguished as a
secondary burning phase.

Therefore fire and heat generation due to explo-
sions could be caused under both primary and
secondary in reality.

Blast wind
The other situa-
tion which brings
damage is by blast
winds. In order to fill
the sudden vacuum
which would create
due to a blast will
be immediately
compensated by
refilling itself with
the surrounding
atmosphere. As a
result human body as well as other structures
will be drawn towards the explosion due to the
blast winds experiencing destruction. Force of
blast wind will act opposite to the initial blast
direction. As the vacuum which was explained
earlier is refilled, it creates a high-intensity wind
that causes fragmented objects, glass and de-
bris to be drawn back towards the source of the
explosion which caused the damage.

There are lesser probabilities of escaping and
surviving with violent bomb explosions. However
it is said that blast winds as well as compressed
waves could damage human brain. It is ob-

Blast Wave
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served that sudden deterioration of pressure
due to bomb explosions causes damage to hu-
man nervous system.

All the effects which were explained
could be included in to the above graph. The
graph demonstrates a typical blast wave depict-
ing how pressure varies during a bomb blast.
All the effects which take place at a glimpse is
read in few milliseconds. At a bomb explosion a
sudden pressure impulse created at a positive
phase is generated. The impulse reaches a
maxima depending on its energy and dissipates
reaching normal atmospheric pressure. Further
the pressure is dropped as it turns to a nega-
tive phase due to the creation of a vacuum. At
this moment blast winds are created in order to
compensate the vacuum. So again the pressure
will reach the normal atmospheric pressure. This
typical pressure variation curve will exist for a
very short time duration which could be counted
with milliseconds.

Additionally to all what was explained
a compression wave travels through the earth
carrying destruction to surrounding building and
structures. The earth acts as the medium of
propagation to the said compression wave.

Since the effect of the bomb explosion
is expected to be dissipating with distance it is
very much important to move immediately as
far as you could reach from the suspicious site
while informing security services and others if
you come across a bombing suspicions situ-
ation. An individual’s position just away from
a bomb which is to be exploded could be safe
by laying down on ground getting covered to a
firm structure with a position parallel to the blast
projectile placing the face outward. This posture
could minimize the probability of getting hit by
high speed trajectory fragments.

Type of explosive material, strength of material,
material quantity, arrangement as well as the
placed position influences the degree of destruc-
tion created by any violent bomb explosion.
Intension of terrorists will be always to create a
massive destruction as possible. However there
are also reported special incidences where the
generated reflective wave of the blast interrupt-
ing incident waves resulting with less damage. It
should be noted that nuclear explosions posses
different chemistries.

Technology and adopting of applica-
tions advances due to research deliverables on
new materials that could withstand the damage
created by violent bomb explosions. Most of
the countries around the globe adopt especial

technologies, methods and designs to mitigate
explosion damage to buildings and other struc-
tures.

If a person gets trapped inside a build-
ing due to an explosion it is important to cover
the nose and mouth with anything by hand to
avoid inhaling dust or other hazardous materi-
als. Dense-weave cotton material can be a good
filter. Avoiding unnecessary movement is vital
as it would kick up dust. Always try to signal the
location to the rescuers by using a flashlight
(torch), whistle, or by tapping on a pipe or wall.
Not getting tired and retaining body strength is
vital since you will never know how fast you will
be rescued. At all times following given instruc-
tion by officials could be much important and
trying to keep away from doors, windows, and
glass might be advantageous as they are very
much prone to create secondary type of dam-
ages. Escaping is best but never use escalators
as they could be dangerous after explosions. It
is recommended to evacuate as soon as pos-
sible without thinking of personal belongings but
try to help others to escape as well. It should be
told that there could be a second explosion wait-
ing at the site planned by those terrorists.
“retrofit” is the addition of a component or ac-
cessory to something after its manufacturing
process. To mitigate the damage caused by
fragmented projectiles and to withstand levels
of impacts modern materials and explosion-re-
sistant concrete have been developed to retrofit
existing parts and structures.

Selection of material is usually based
on performance and cost. Researchers have uti-
lized fibrous and composite materials in structur-
al elements and studied their blast performance
on materials such as glass fibre-reinforced
polymeric composites, carbon fibre and carbon
fibre-reinforced polymeric composites, heat
resistive Aramid fibre, ara-
mid/ glass hybrid polymer-
ic composites, steel fibre
and steel fibre-reinforced
polymeric composites,
polypropylene (PP) fibre,
poly urea, textile sandwich
composite and nano-par-
ticle-reinforced polyurea
(PU).

Dr. R Chinthaka L De Silva

(Senior Research Scientist -ITI)

General Secretary- Sri Lanka Association for
the Advancement of Science (SLAAS).
Secretary — Institute of Physics Sri Lanka (IPSL)

Water leaking from the taps in our homes
is a common issue. Water wastage is not
only destroying a national resource but also wast-
ing our money. Therefore it is very important to
be aware of this UPVC. (Unplasticized poly vinyl
chloride) Nowadays, various brands of water pipes
and accessories are sold in the Market.

Among these, uPVC is special because, of

1.The price is less

2.Common in the Market

3.No corrosion

4.Easy to handle

As we all know, that the products made from PVC
are not used to produce items of human consump-
tion (Materials used in eating and drinking purpos-
es). How come they are suitable for transporting
drinking water?

Characteristics of uPVC.
1.Does not bend easily
2.It is not decomposed when exposed to the sun
3.Resistant to chemical reactions
But we know that if it is exposed to the sun for
longer period the colour will be changed and the
durability will also be reduced. UPVC is used to
transport cool water while CPVC (Chlorinated Poly
Vinyl Chloride) is used to transport the warm wa-
ter.
When you are building a house or a building you
should be more concerned about the water pipes
and fittings, as it will pose difficulties in cause of
a repair, as walls will have to broken and tiles will
have to be removed.

If you do not pay special attention to this initially,
you might be regret afterwards spending your time
as well as your money. Therefore we should at-
tempt to choose uPVC water pipes and accesso-
ries with high quality and reliability.

It is compulsory to obtain “SLS” certificate for
UPVC which are manufactured in Sri Lanka and
your responsibility is to choose uPVC pipes and
fittings with “SLS” logo since the uPVC pipes with
the “SLS” logo comply with the proper Standards it
is conveniently used in day today needs.

The uPVC pipes imported for large scale develop-
ment projects are inspected by Sri Lanka standard
institute (SLSI) and those which do not meet the
proper standards are instructed to be re-imported.
If uPVC pipes comply with the “SLS - 147" stand-
ard, they should be used to transport water with
pressure. In addition, these tubes can also be
used to transport colluvies, sludge etc. with pres-
sure gray or brown colour, uPVC pipes and fittings
are approved for transport colluvies, sludge etc.
These pipes can be used underneath the ground
or ground surface. The effect of material on water
quality will be monitored by the SLSI.

According to the standards, it is approved to use
grey or blue uPVC pipes and fittings for drink-
ing water. High quality uPVC tubes should have
a smooth surface inside and outside. Low quality
uPVC tubes surface can be Cleary identified as
they tend to have cracks, cavities and a rough sur-
face. uPVC which comply to SLS — 147 standards

Why shoulid
we choose

UPVC

pipes and
fittings?

are indicated the nominal pressure (P ;) and class
of the tubes on the surface.

On the surface of high quality tube the manufactur-
er’s name or trademark is clearly visible and uPVC
is given as raw material. The nominal diameter of
the tube, peak preasure (for example P, 14) and
“SLS - 147" sign at least one meter’s distance is
also be indicated.

When you are connecting the uPVC pipe sys-
tem, you will need the fittings. Standard “SLS -
659” certified fittings are suitable for pipes which
are transporting pressured water and Colluvies,
sludge etc. Furthermore, you are encouraged to
use “SLS - 659" fittings, because they have special
geometric shapes which are suitable for high pres-
sure, especially the diameter of the tube & fitting
laying length, bend radius and angle are in accord-
ance with the standards ,enabling you to form a
joint scientifically.

When you are purchasing uPVC fittings the P, of
the fittings should be equal or higher to the P, of
the uPVC tube which you are using.
Two types of the uPVC fittings are in the market.
1.Solvent cement fittings. — you can use gum or
glue to link the pipes and fitting.
2 .Elastometric ring seal fittings — pipes and fitting
are connected using rubber circle.
Solvent cement being used to link uPVC pipes and
fittings, should be items that have been approved
for the purpose with a maximum diameter of 150
mm. Solvent cement fittings are manufactured in
accordance with the “SLS 935:1991” standards.
“SLS” Logo certifies the quality, compatibility, du-
rability and Safety of the solvent cement and there
by builds the consumer’s confidence. Also this
type of solvent cement cannot be used for other
pipes and fittings which do not transport water.
SLS-1325 UPVC pipes and fittings are
suitable for water flowing without pressure. This
UPVC are recommended for rain water gutters &
fittings, down pipes, drainage pipes & fittings SLS-
1325 standards complies with ISO 3633:2002 and
this logo can be seen on this types of uPVC pipes
and fittings. In addition to that nominal diameter,
thickness and the material as PVC or PVC-u can
be seen on the tubes. Nominal angle also can be
seen on the fittings S.C.O is mentioned on the sol-
vent cement fittings while S or M or L is on socket
type fittings. UPVC can also be used for irrigation
as well as conduits and ranking for electrical ca-
bles. Pipes and fittings which are manufactured
using ABC, HDPE, LDPE, PP & PC are used for
various purposes.
There are instances where the uPVC pipes are
heated to create bends as required. However, this
might cause to reduce the Quality of the uPVC
and many problems might occur, such as water
leaking. There is a temperature range up to which
uPVC can be heated. If the temperature is not
properly controlled it is more

likely to have defects.
Although we purchase high
quality uPVC pipes and ac-
cessories, it is necessary to
get the assistance of a tal-
ented & skilled technician.

Eng. K.A. Dhammika Rathnayake

Quality Assuarance Division.
Sri Lanka Standards Institution
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Entrepreneurship is defined as the process of de-
signing, launching and running a new business.
Initially although it is a small business, it has an enor-
mous potential to grow as large business venture,
which may influence a major trend in business world.
The person who owns these qualities is defined as an
entrepreneur.

In very simple terms technology can be described as
the development and usage of basic tools. But in more
professionally the technology can be defined as the
collection of techniques,
skills, methods and pro-
cesses used in the produc-
tion of goods or services
or either in accomplish-
ment of objectives, such
as scientific investigation.
With the digital and high
end technological devel-
opment which are being
playing a major role in
moving forward of today’s
globe: it is essential to
bridge these technologies
with the entrepreneurship
to harvest the maximum
benefits from these pro-
cesses and qualities.

In this broad context tech-
noenterpreuership is de-
fined as a new term which
means the development of
capability to an entrepre-
neur o operate small busi-
ness with judicious use of
technology. Further tech-
noenterprenuerhip is not only about technology alone,
but also about how best that technology can be utilized
to provide greater value to customer.

In Sri Lankan context, small and medium enterprises
(SMEs) are defined as the business firms which are
having less than an annual revenue of 750Million LKR.
These are located urban, suburban and rural areas
and more importantly these SMEs are using resources
which are regionally available, by providing employ-
ment to general public and minimizing the wastage of
these regional resources. Generally these resources

are not tapped by the national level large business en-
‘ There are many sce-

narios that innovations
driven through technologies
have sharpened the entrepre-
neur’s life. Although high end
technologies has provided the
opportunities for large scale en-
trepreneurs to maximize their
profits as being technoenter-

prenuers by using and adopting
these technologies.

Vidya ®

There are many scenarios that innovations driven
through technologies have sharpened the entrepre-
neur’s life. Although high end technologies has pro-
vided the opportunities for large scale entrepreneurs
to maximize their profits as being technoenterprenu-
ers by using and adopting these technologies. They
make the life styles of general public is easy in sus-
tainable way. Whilst NERDC of Sri Lanka is involved
in research and development activities in key areas

¥

development
programs of the
country, such as
NERDC cost effec-
tive construction
technology, bio-
mass energy appli- ,
cations, energy and
environment, agri-
culture engineering
and machine devel-
opment, and many

other  technologi-

cal research fields. -
Research findings :
of most technolo- J
gies innovated or =

adopted by NERDC
have provided tai- (5, &)

lor made solutions . .
to most of issues,

arisen in the context

SME entrepreneurs. As an example the NERDC cost
effective housing/construction technology which has
been innovated by Dr.Kulasinghe, has resolved the is-
sues such as high cost, high material consumption &
wastage, high labor involvement in construction indus-
try. This has lead the consumers to rethink the whole
process of building their dream house to be a reality at
affordable cost with optimization of available resourc-
es: whilst providing opportunity for entrepreneurs to

stand as technoenterprenuers who actively contrib-
utes to the Sri Lankan economy in construction field.
Biomass energy applications and other renewable en-
ergy solutions provide solutions for energy crisis, ag-
riculture engineering technologies which address food
wastage and improves the nutrition value and access
to the people are most remarkable technologies that
are disseminated by NERDC in order to develop tech-
noenterprenuership among the SME sector.

The technoenterprenuershipendeavours to capital-

The Role of Technopreneurshipin developing
nall

andl

Bllilllll 11'

ize the

creativities

and skills of ru-

ral people and to uti-

lize their resourcefulness

- — for the own economic growth.

Towards this end, the dissemi-

@ nation of technologies to entre-

preneurs expects quality prod-

ucts from the village reaching

the market place, and thereby

ensuring stable income for the

rural community.NERDC tech-

- nology transfer programme

transfers primary technologies

free of charge, secondary tech-

nologies at a nominal prices

: ‘ and tertiary technologies for

Yoo a fair price.At the same time,

\ the governments of develop-

ing and middle income earn-

ing countries, like us would be

equipped adequately to face an extreme challenge, of

drive the country towards development in high-tech

environment, by formulating proper strategies to pro-

mote technoenterprenuership and incorporating these

strategies in country development plans in to their
good governance practices.

Written by ; Dilrukshi Pathirana
Asst. Director-Marketing
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Your Dream House at Affordable Cost from

NERDC Building Technology

he Purpose of this article is to provide a better option

to public, for building their dream home at affordable
cost. The NREDCCost Effective Building Technology is
the ideal outcome of continuous research and develop-
ments carried out for past four decades.
NERD cost effective housing technology is ideal for cli-
matic &socio-economic contexts of Sri Lanka. All of the
applications of this technology conform to the technolo-
gies being used worldwide and meet appropriate stand-
ards and it is a good alternative for dwindling resource
such as Timber, Sand, Granite. By using cost effective
housing technology we can minimize the usage of these
valuable dwindling resources and preserve for our next
generation.
Minimized skilled labor, construction time while creating-
self-employment are some of extra envisaged aims of this
NERDC cost effective housing technology.

Preparation of plans for Buildings

In constructing a building employing NERDC cost effec-
tive technology from the initial stages, the designing part
also should be carried out to suit this technology. The
amount of money that you can spend on the building, size
of the building, shape of the building and the land area
should be suitable to the land.

Furthermore, a building is consisting of various part from
the foundation to roof. By doing all the construction ac-
cording to the quality control, proper quality building can
be constructed. According to the economic situation and
the taste of the building owner, single story or Multi-story
buildings can be constructed.

The Pocket Foundation
The foundation is the most important part of a building. It
must be cared of the soil at the place where the building
is being built before lay the foundation.
As per the traditional method, “6x 9” size granites are
used to lay the foundation. It will be taken long time as
well as high cost for land preparation and construction.
NERDC technology for the foundation has been intro-
duced to overcome these disadvantages.
The methodology consists of following items.
1.Foundation for Columns
2.Foundation for walls

Plinth Beam

Plinth wall

By using NERDC cost effective technology 40% of the
cost can be saved as to traditional foundation to construct
the pillarstwo reinforcementpillars are constructing two up
to ground level and plinth beam. Will be constructed from
the ground level. There after plinth wall will be construct-
ed using 1:10 mixture of cement and quarry dust.

The cross sectional size will be depended on following
facts.

Nature of the soil,
Distance between the columns
.The weight on the plinth

The width of the wall

being constructed on the
plinth.

Pre —stressed concrete columns
Instead of reinforcement columns, pre —stressed con-
cretecolumnsused in the NERDCcost effective technol-
ogy.Pre-stressedcolumns are manufactured by using
a strong concrete mixture and high tensed wires e high
power concrete and high tension wire to construct pre
cast concrete pillars as the pre cast concrete yard. There-
fore, it is possible to obtain high quality pre cast concrete
pillars.

Whilst the foundation is being constructed, columns also
can be constructed at the pre cast concreate yard. This
will save your time.

Usually cross section 4’x4” and 5” x5” columns are used
for single story building while cross section 6” x 9” col-
umns are used to twostories or three story buildings.
These pre cast concrete columns are fixed to the founda-
tion Beams.

Pre cast ConcreteComponents
Manufacturing of pre cast concrete componentsis anoth-
er cost- effective technology introduced by the NERDC.
This manufacturing process applies for manufacturing of,

Concrete door frames
Concrete window frames
.Concrete pan lights
Concrete louvers
.Concrete rain canopies
Concrete balcony railings

Instead of wood, thesecomponents can be used to reduce
the cost by 40%while maintaining the long term durability.

Construction of NERD

concrete Slab

Concrete slab is the most expensive part of the multi-sto-
ry building. NERDC introduced cost effective technology
plays a major role in a construction of low cost slab.
Advantages of NERDC concrete slab.

Because of lower weight of the slab, minimize the cost

for foundation.

Because of props are not necessary, downstairs can be

easily used.

Soffit plastering

Minimize the wood usage
Do not need to use coir wire
Preserve raw materials.
.Canbuild very quickly.

30% of cost saving to the normal concrete slab when
constructing the NERDC concrete slab.Pre-cast concrete
beams will be layered 2” x0” gap and Ferro cement shat-
tering or plywood shattering will be used. G 10 2" x2”
G.Imesh will be layered instead of wire. A concrete layer
with thickness of 2” will be layered on the G.I. mesh.

Walls Constructing
If you are using sand mixed cement blocks or bricks to
construct the walls, sand will be used heavily for con-
structing & plastering the wall. Instead of brick or sand
mixed cement blocks eco-friendly alternative walls has
been introduced by the NERDC.
There are two types of walls.
1.Slip Form wall
2.Walls built using compressed cement soil blocks

Slip form walls
A mixture of cement &quarry dust 1:10 will be used to
construct the slip form walls. A prepared shattering will
be installed between the columns where the wall will be
constructed. Cement &quarry dust compressed mixture
will be filled up to the shattering. Thickness of these walls
would be 4”7, 5" and 6”
After building this type of walls, for the interior walls potty
can be applied or can be white washed. There after you
can use any paint for painting.
It is not necessary any finishing system for outer walls.
Therefore, you do not need any plastering. 30% of the
cost can be saved when compared to traditional walls.

Cement stabilized compressed

soil block walls.

Cement stabilized compressed soil blocks are introduced
as an option to reduce the energy that use to burn the
bricks. This cement stabilized compressed soil blocks do
not need to be burnt, but the block is stable to construct
the walls.

Manual or hydraulic machines can be used to produce
this cement mixed stable compressive soil blocks. The
walls which are constructed using these blocks do not
need to be plastered. The walls can be kept as it is or
can be applied cement chemifix mixture for elegant ap-
pearance.

The Roof

The roof of a house or a building is another key element
of it. Woods are used to construct the roof traditionally.
According to the NERDC cost-effective technology, pre-
cast concrete rafters, beams and ramparts are used to
construct the roof. The cost for woods & the loss of de-
caying of woods can be saved by using this technology.
The durability and the strength of the roof also very high.
Therefore, in this way, you can construct a house or
building to low cost & it would be more durability as well.
Therefore this NERDC cost effective technology method
for construction houses/ any other buildings will be in par
with state of art technology where it leads to a soothing
life.

Engineer
Sasikala Weerasinghe

National Engineering Research and
Development Center
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Use of oil is vital in our every day cooking. Itis a
common practice in our kitchen to save the used
oil for future use. Vegetable oil, coconut oil, palm
oil, olive oils are the most commonly used oils in Sri
Lanka.

These are long chain Organic compounds. If these
are present as a solid at room temperature, it is
known as fat and if it is present in liquid form, it is
known as oil. Fat types are classified as Saturated
and Unsaturated too.

Saturated fat and monounsaturated fat are resistant
to high temperatures. Polyunsaturated fat (the
amount of Trans fat is high in oil) is not suitable for
cooking.

Each oil has a unique smoke point. Oil breakdown
occurs at this temperature, and smoke occurs at
this temperature. The smoke point of vegetable oil is
higher than the smoke point of animal oil. The refined

continued from page 05...

50" Anniversary of...

After this operation, no one was sent to the moon
and instead of that unmanned aircrafts were sent. In
1994, a climateine craft conducted research on the
northern and southern poles of the moon. Also, mag-
netic field was investigated.

India also launched an exploration space craft called
“Chandra Yana 1” to obtain 3D images of the moon,
on 25" October 2008. The moon is considered the
best natural laboratory to conduct research into the
origin of the earth.

There is no water or wind on the surface of the moon.
There are large crevices created by meteorites which
continue to happen to this day.

The moon observations have confirmed that craters
from volcanic eruptions happened billion years ago
are still on the moon.

The high tide and low tide of sea water level along

the coastline is attributed to the effects of the moon.

oil also has a high-
er smoke point.
Smoke points in a
few oils have been
mentioned below.
Coconut oil- 177°C
Palm oil - 232°C
Olive oil - 216°C
When deep frying,
you need to use
stable, nonoxidiz-
ing oil as oil reacts
with oxygen when
frying and it forms
free radicals. These radicals can damage to the body
cells.

Due to the high smoke point, palm oil is suitable for
this purpose.

The smoke point of coconut oil is 177°C and suitable
for cooking at that temperature.

Also the lauric acid contains in coconut oil is good for
the human body.

But if you frequently deep fry food, maybe for com-
mercial purposes, It is difficult to use new oil every
time. For that, it is necessary to select suitable oil
(high smoke point oil) and minimize the residual food/
batter remain in the oil.

After using the oil, keep in mind to remove its re-
maining foods and store after the temperature drops.
If not bacteria spread on it. If stored in a refrigerator,
this condition will be reduced. However, it is not good
to keep used oil for many days and repeated use is
not recommended due to hygienic consideration.
You should also be careful when storing oil. Tem-
perature, oxygen, the light should be avoided. This
is why the label says as to store in a dry place away
from heat and sunlight.

Do not forget that the regular consumption of frying
foods can lead to heart disease, type 2 diabetes, and
obesity.

The best example is a deep fried chicken wing con-
sists of 159 calorie and 11g fat while roasted chicken
wing contains only 99 calorie and 7g fat.

The consumption of vegetable oil with high Tran’s fat
is not appropriate and also should reduce the use of
omega — 6 enriched vegetable oil too.

It is essential to know that Trans fat quantity increase
with repeated oil consumption. Do not buy large
batches of oil at home for a more healthy consump-
tion pattern. Do not mix fresh oil with the used oil. If
the color has changed, if emission of smoke comes
from the oil; do not use the oil again and again. Any-
way, minimize deep — fried food consumption and fol-
low an appropriate procedure like an oven rousing.

Pabasari Arundathi Koliyabandara
Science researcher

Solar eclipse and lunar eclipse occur due to the rota-
tion & orbital process of the sun, moon and the earth.
The gravitational force of the Moon is about one -
sixth of the earth’s gravitational force. This is why
scientists are now focusing on the formation of
settlements on the moon .For this purpose; special
chambers for human beings have already been setup
initially. It is planned to setup an aerospace centre on
the moon and then expand it to the settlements.

Head of the European space Agency, Professor Jo

Vohar has stated that the international space station

would be built in 2024 at a cost of 75 million sterling
pounds. A camera which could observe the landings
on the moon, which is a distance of 238,900 miles
from the earth, has been already designed at a cost
of 400 US $ Million.

Under the change — 4 operation launched by the
Chinese on 3 of January 2019, the YUTU — 2 rover
landed on the forever dark side of the moon. This is
the first aircraft which landed on the dark side of the
moon, and it aims to carry out many research works
including study of von Karman crater near the South
Pole, which is one of the largest craters on the moon.
The second project, chandroyaan 2, is also expected
to be launched by India, on July 09® — 16™ 2019 from
India’s Sathish Dawan space station.

According to the researches carried out by various
countries in the world, we should take pride in saying
that the date on which people inhabiting on the moon

is not far away.
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he World Environment Day (World Enviroment Day) 2019
falls today. It is held on the 5" of June every year. The aim
of the World Enviroment Day is to raise awareness of the en-
vironment and specific environmental issues. The World En-
viroment Day was established in 1972. 143 countries take
part in World Enviroment Day. Every year, World Enviro-
ment Day is celebrated under different themes. This year’s
theme is “Air pollution”.China is the hosting country for the
conference of World Enviroment Day 2019.
Nine out of ten people breathe polluted air. Air pollution
is a main cause to premature mortality. Man himself
is responsible for polluting the very air he breathes
in. The most harmful source of air pollution is
unrestricted burning of fossil fuels by humans.
Deforestation also has a major effect on global air
pollution. Trees help to ensure the quality of the
air as they freshen up the air by releasing water
vapor & O, to the environment while absorbing CO,
in the process of photosynthesis. Reforestation is the
main solution to this problem. Despite the facts that air
pollution is a grave issue which affects us all as humans,
we can contribute to ease its repercussions by being more
considerate towards the environment that we live in.

Wenld
Envirenment
BDay;

2019

International Day for Biological Diversity

2274 May 2019

he International day for biodiversity or world biodiversity day is an international day
for the promotion of biodiversity and pay attention to the causes for the biodiversity
issues. World biodiversity day is held on 22" of May every year.
The theme of the world biodiversity day for 2019 is “Our Biodiversity, Our Food, and
Our Health”. As human beings we are a part of the nature and the biodiversity is a
part of us. Today we have arrived at a critical point where preservation of the nature
worldwide which is more beneficial to the human beings for food and health has
become vitally important. The food we eat, the water we drink, the air we
A breathe in and the place where we live are part of the nature as well as
of the biodiversity.
Therefore, biological diversity is vitally important for human
health and wellbeing. The quality of the water, food and the air
depend on the safeguarding of the natural environment around us.
As a key catalyst to transforming food system and human well-being,
the day for biological Diversity - 2019 is focused on biodiversity as the
foundation for our food and health.

So, here is a great opportunity for you....
Please send your any scientific article or scientific fic-
tion to the following address.
Please mention as “Scientific Writing” on the left upper ]
i Address :

Corner of the envelop. :
Director (Research), ! Contact no :
Science and Research Development Division, :
Ministry of Science, Technology and Research, ' School/Institute Name :
3rd Floor, Sethsiripaya (Stage 1), ]
Battaramulla

Application forms
can be found at download page of
http://www.mostr.gov.lk or
Inquires E-mail srd.mostr@gmail.com or
Telephone- 0112879374

Payment of Research Allowances

as per the Management
Services Circular 2/2014

Who can apply: State officers permanently ap-
pointed for a “Senior” level post according to the
definition given in the Management Services Cir-
cular No. 06/2006 and officers in the category of Statutory Boards and Fully owned Government
Academic and Research (AR), Manager (MM) or Companies.

higher level posts as defined in the Management
Services Circular No.30 who are serving in the
permanent cadre of Government Corporations,

Check your
Science

Is your science
knowledge really up-to-
date? If so, read the newspaper and write
the answers to the 10 questions given
below and send them to us. One hundred
winners will receive valuable prizes from
the Ministry of Science, Technology and
Research.

01. What are the factors you need to consider
when storing the used Oil?

02. Which are the manned Space crafts that
landed on the Moon?

03. What are the compositions of biogas?

04. What is asteroid mining?

05. When is the World Environment Day?
What is the theme of the World Environment
Day this year?

06. How should you behave if a blast occurred
within a Building?

07. Who is the Sri Lankan author who wrote a
book on the first journey to the moon?

08. What are the special characteristics of
uPVvC?

09. What are the suitable uPVC pipes and
fittings in conformity with quality assurance
guidelines, for drinking water?

10. What are the main phases of a bomb blast?

Send your answers to reach the following
address on or before 25" June 2019. With
your name and personal address. Please
mentioned as “Science knowledge” on the
upper left corner of the envelop.

Director (Research),

Science and Research Development Divi-
sion, Ministry of Science, Technology and
Research,
3rd Floor, Sethsiripaya (Stage 1),
Battaramulla

‘Answerstojthe| whichlappeared|in

questions’
‘Aprilland May/editions/and the\winners)are

mentioned/in\www.mostr.gov.lkithe
official\website of the Ministry/of;
ScienceiTechnology/and Research'

Name :

Address :

Contact no:
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