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HTI Graduation Ceremon

The 1995 Graduation Ceremony of the Higher
Technical Institute was held on Friday, 30 June
at the Cyprus International Conference Centre
in Nicosia.

The President of the Republic, Mr Glafcos Cle-
rides, graced the ceremony with his presence
and awarded the Presidential Prize to Mr Mari-
os Panayiotou, the graduate with the highest
overall performance. The President announced
a donation of £2000 from his personal budget in
aid of the needy students of the Institute.

The Minister of Labour and Social Insurance,
Mr Andreas Moushouttas, honoured HTI by at-
tending the cerefony and awarding the diplo-
mas to the one hundred and fifty-five gradu-
ates.

Present were also the Director General of the
Ministry of Labour and Social Insurance, Mr Ni-
cos Symeonides, members of Parliament, mem-
bers of the diplomatic corps and other dignitar-
ies. The political parties, trade unions and
professional bodies were, also, represented.

The HTI Director, Mr Demetrios Lazarides,
awarded the prizes sponsored by industry and
professional bodies to the graduates who ex-
celled in their studies in the academic year
1994/95.

The President of the Students Union, Mr loan-
nis Papadopoulos, addresed the gathering high-
lighting the successful academic work of HTI
and called for the need to create the post of
Technician Engineer within the structure of both
the Civil Service and the semi-government or-
ganisations in order to offer better prospects to

HTI graduates and help to differentiate them
from the graduates of the Secondary Educa-
tion.

Mr Papadopoulos thanked the Government for
its decision to finance the building of an HTI
Sports Centre and a new library equipped with
modern facilities.

The President of the Students Union concluded
by reinstating the determination of the HTI stu-
dent population to struggle for the freedom of
the occupied part of the island from the Turkish
yoke and added «we should be ready to sacri-
fice our lives for this homeland which our an-
cestors have preserved Greek for three thou-
sand years».

The main speaker was the HTI Director who
thanked the President and other dignitaries for
attending the 25th Graduation Ceremony of the
Institute.

Mr Lazarides outlined the achievements and fu-
ture targets of HTI. Firstly, he underlined the
fact that HTI is the lifeblood of the Cyprus In-
dustry and that it contributes greatly in the
technological upgrading of the industry as well
as in the upgrading of our defence programme
as a great number of HTI graduates join annu-
ally the ranks of the National Guard.

In addition to its three-year diploma pro-
grammes, Mr Lazarides pointed out, HTI has
organised 28 short professional courses which
were attended by 610 professionals. These
courses were organised with the financial sup-
port of the Cyprus Industrial Training Authority
and by liaising with other professional bodies




The HTI Director, Mr D. Lazarides, welcoming the President of the Republic, Mr Glafcos Clerides,
to the Graduation Ceremony.

and educational institutions both at home and
abroad.

Next, Mr Lazarides reviewed briefly the suc-
cessful course of HTI since its establishment in
1968 and drew attention to the fact that HTI has
been called «the pride of Cyprus» not by acci-
dent but because it had an outstanding academ-
ic success.

«This praise-worthy achievement», Mr Laza-
rides continued, «is largely owed to the vision,
foresight and hard work of the pioneers and
their successors: the various Ministers and Di-
rector Generals of the Ministry of L. & S.1., the
directors and staff of HTl». «Thanks to the work
of all these people», Mr Lazarides added, «the
HTI Diploma has become the yardstick against
which all other similar qualifications are to be
measured for evaluation purposes» by the deci-
sion of the Council of Ministers issued on 23
March 1979.

However, there is still scope for further improve-
ment Mr Lazarides said, and if HTI is expected
to keep abreast wth educational and technologi-
cal changes it needs to being continuously up-
graded.

Nowadays, Mr Lazarides went on, there is fore-
most the need for a legal framework which will
enable HTI to operate as a Tertiary Educational

Institution and, also, the necessity of passing
new legislation or appending the existing one in
order to ensure the professional recognition of
the status of HTI graduates both in the private
and the public sectors.

Admittedly, Mr Lazarides said, if HTI is expect-
ed to continue to contribute effectively in the ef-
forts of the Cyprus Government to upgrade its
defence programme, enhance its industry and
succeed in joining the European Union smooth-
ly, the HTI academic programmes, equipment,
library and sperts facilities need to be continu-
ously improved, modernised and upgraded.

In the meantime, Mr Lazarides emphasised,
HT! continues to offer education of excellent ac-
ademic standard, consultancy services and test-
ing facilities and above all, it encourages its
staff to occupy themselves with applied re-
search by co-operating with European Union
institutions on major E.U. projects. Five such
projects are already under way.

The Director concluding his speech thanked all
those who supported the work of HTI by offer-
ing donations, prizes and scholarships. On be-
half of the Ministry of L. & S.i., the Government
and the HTI staff, he wished the graduates a
successful professional career and happiness in
their personal life.
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ABSTRACT

Cypriot architecture has evolved to produce
buildings which are at harmony with the culture
and nature of the island. International influenc-
es have moved architecture away from these
traditional values. This paper describes the tra-
ditional architectural solutions in Cyprus and
compares these to the modern approach,
showing that the two could be reconciled for
the production of energy efficient buildings.

CULTURE, WAYS OF LIFE AND BUILDING

Traditional integral approach and continuity

Traditional buildings were erected, as the pro-
duct of a diversity of influences acting together,
all of them closely relat- ,
ed to each other. They |
were meeting the re- fjji
quirements of culture
and everyday living il
conditions,  demands |

and restraints be they ||
topographic, social
constructional, climatic
functional, stylistic or fi- |
nancial. The complex |
relationship  between |
these factors is reflect-
ed in the form of the |
house where their pres-
ence will be in accor-
dance with their impor-
tance.

Traditional houses |
evolved as a result of |
an integrated design
approach based on a
trial and error process
transmitted through
generations. It is gradu-

rchitecture in Cyprus has oscillated between
international influences and local themes

ally corrected and adapted to meet the needs
of the people the conditions of the environment
or even to assimilate foreign influences.

For centuries Cyprus has oscillated between
international influences and local themes.
However, a strong traditional core model has
emerged which blended external attractions
and shaped a variety of architectural types.
This reveals an identity and local meaning as
the threat of continuity through the combination
of domestic and imported elements.

Disruption of continuity and cultural
alienation

The mass media, the faster pace of life, coloni-
alism and the consequent independence of the
island which coincided with the abrupt, over-

sweeping modern
movement and the irra-
tional tourist develop-
ment, all inflicted sud-
den changes. These
could not be accomo-
dated in the determin-
i ing factors of the core
| traditional model which
| requires an extensive
| temporal inertia  until
| the trial and error pro-
cess produce new nor-
mative patterns. In-
il stead they lead to the
|| lowering of the quality
| of life and a distortion of
il the character and iden-
tity of the island.

Emphasis was given to

nous traditional values.




Traditional buildings were meeting the requirements and restraints of culture and living conditions be they
topographic, social, constructional, climatic, functional, stylistic or financial

There was a tendency to disregard all other
considerations and to sweep aside all local
specific conditions such as climate, social and
cultural patterns. Architects are faced with the
dilemma of designing quickly for a society di-
vided between, a fraction seeking the fulfilment
of a private, traditionally driven life and those
advocating modern design and progress. Time
pressure, financial considerations, image and
fashion together with strict planning and design
regulations do not offer the architect flexible
design solutions.

Unfortunately, designers frequently sought a
resurgence of past forms by imposing tradition-
al patterns on new buildings in the form of tex-
tured arcades, facades, and misplaced tradi-
tional elements and ornaments. In an effort to
give the illusion of Cypriot identity, the essence
of Cypriot architecture is bastardized.

Other designers have completely ignored the
past and transposed plans from the west that
are better fitted to industrialised societies.
These designs have been transposed to the
Cypriot environment with no effort at social or
climatic adaptability. They indulge in the trans-
fer of technology and foreign ideas to the detri-

ment of the local population resulting in cultural .

and architectural alienation.

Both ideologies fail to respond efficiently to the

island’s society which is in a state of transition
searching for a new identity and a suitable built
environment.

Echoing the past is not recommended and
turning to the west for architectural solutions
that are inappropriate for the island are also
misleading.

As far as the thermal problems of buildings are
concerned, in conventional forms of architec-
ture, it would be wrong to permit special techni-
cians to design and calculate certain installa-
tions that will correct the interior conditions.
There is also a tendency today to apply pas-
sive heating or cooling systems to projects that
are incorrectly conceived. Adopting such strat-
egies ignores the fact that the environmental
functions of a building depend on the initial de-
cisions taken on the project as an integral part
of many others.

_TOPOCLIMATIC CONDITIONS -
NATURAL AND MAN-MADE LAWS
Natural laws

In addition to the socio-cultural setting, vernac-
ular architecture was also a direct response to
the possibilities and limitations, of the natural
environment. Traditionally the anonymous de-
signer has endeavoured to understand nature




in order to create a healthy environment,
through a respect for the natural and acquired
conditions and laws which particularly marked
that location. Climatic characteristics played
the leading role amongst the determining fac-
tors of the vernacular architecture. They affect-
ed and shaped the character of the built envi-
ronment so that the inhabitants fearned to live
in peace with nature and not confront it.

Acquired and man-made laws

In contemporary houses, acquired cultural, so-
cial and man-made laws prevail. The recent ur-
banisation movement of the last three decades
(1960-90) theatens to destroy the qualities and
values reflected in ecologically sound build-
ings, whose elements are sympathetic to the
idea of close links with nature.

Building codes, regulations, and centralised
planning are amongst the factors responsible
for the form of our built environment both on
the architectural and urban levels limiting ad-
aptation to a location.

This prevents the creation of individual archi-
tecture which is organically united with the the
nature of the area.

Every location has absolutely individual char-
acteristics which are part of the conditions for
such buildings.

[ l! . il
.
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Climatic characteristic
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layed the leading role amongst the determining facto

Return to nature

Social and man-made laws change but nature
with its peculiarities of climate and landscapes
on the whole remains permanent.

Yet nature must be viewed by the designer as
a system, a complex of features interrelating
and dependent on each other which if com-
bined in different ways in the different situa-
tions, require specific architectural solutions.

Each natural situation demands a scrutiny of
its specific characteristics so as to utilize the
geographical climatic resourses to control or
isolate environmental aspects. The optimal mi-
croclimate in the building and its surroundings
is sought and dwellings should evolve as an in-
tegral part of the ecological system.

In searching for ways to revive the unity be-
tween nature and architecture, vernacular ar-
chitecture could be used as a source of inspi-
ration to achieve an organic solution to the
design of the house and its natural surround-
ings.

Vernacular and traditional  architecture
achieved a beauty which derives from the nat-
ural environment and inherently provides aes-
thetic qualities, climatic adaptability and eco-
nomic feasibility.

An in depth study of indigenous structures
could reintroduce the principles of bioclimatic




design which could well be adapted to our
present architecture.

Furthermore regulations must be reviewed in
order to provide a more flexible framework to
accommodate these principles and allow each
case to be evaluated on its own merits by the
designer.

RECONCILIATION OF TRADITIONAL
AND CONTEMPORARY

It is true that we cannot go back to the morpho-
logical structures or indeed life style of the tra-
ditional house as the ideal model. Athough this
form of building fulfiled social and cultural

The inhabitants learned to live in peace with nature
and not confront it

needs and responded to the comfort require-
ments at the time, it is no longer valid in the
light of today’s economic situation and life-
style. Attempts to return to traditional forms in
the design of buildings, assuming that they can
retain their intrinsic qualities as climatic modifi-
ers and comfort creating environments, is falla-
cious. There is an ideological tendency reveal-
ing itself all over the world in the production of
vernacular souvenirs which perform no better
than their modern counterparts.

The pace of life cannot be altered or halted.
External influences and technological advanc-
es cannot be ignored or rejected. Human
needs and especially comfort criteria are diffe

rent today from those of our predecessors but
even so they tend to be similar even in differ-
ent cultures.

It is possible to support the development of a
contemporary local architecture through the
restoration of design complexities compatible
with indigenous culture, social needs, and spe-
cific needs of the inhabitants within an ap-
proach centred on climatic conditions which
contribute to the promotion of passive low-
energy design.

The conditions of the locality is what is left as
the only constant undoubtful reference on
which to base the formation, selection and ap-
plication of appropriate design criteria. This ap-
proach combined with renewal of interest in
those aspects of architecture which contributed
to thermal comfort in a building is likely to re-
concile the traditional with the contemporary.

REFERENCES

1. Antiquities Department, Cyprus, Ministry of
Interior, Republic of Cyprus, Nicosia 1967.

2. Bowen, A., and Yannas, S., (Eds), Passive
and Low Energy Ecotechniques Applied to
Housing, PLEA 84' Mexico, Pergamon Press,
1984.

3. Bowen, A., and Wagner (Eds), Passive and
Low Energy Alternatives, The First Internation-
al PLEA Conference, Pergamon Press, Ox-
ford, 1982

4. Fernandes, E. de Oliveira and Yannas, S.,
(Eds), Energy and Buildings for Temperate Cli-
mates - A Mediterranean Regional Approach,
Proceedings of the PLEA 88 Conference, Por-
to, Pergamon Press, Oxford, 1988.

5. Georgiades, Kl., /storia tis Kyprou, Nicosia
6. Serghides, D.,

(i) Planning for Tourism in Cyprus, AA Plan-
ning Dpt., 1974.

(i) Prototype Solar Building for Cyprus, Gradu-
ate School, Energy Studies AA 1988.

(iiiy Building Analysis - A Traditional Cypriot
Building, Graduate School Energy Studies, AA
1987-88.

(iv) Open Spaces as Building Components,
Graduate School Energy Studies, AA 1987-88.
(v) Architecture and Bioclimatic Design, HTI,
1989.

7. Vinod, G., (Ed), Energy and Habitat, School
of Planning and Architecture, New Delhi, Wiley
Eastern Ltd.




Information Technology Services

NetU Consultants Ltd is an independent, Systems Integration and
Consulting Services company specializing in:

O Strategy, Requirements and Feasibility Studies in all aspects of
[nformation Technology.

O Proposal preparation and evaluation for complete or partial
solutions, Hardware, Software and Networking

0O Communications and Networking Integration

0 Bespoke Applications Development utilizing Leading Edge
Technology, development tools and Graphical User Interfaces

Q Training in Unix, C, Communications, Networking and all
Microsoft products

O Authorized Microsoft Training Center and Microsoft Solution
Provider

Our long experience and proven track record guarantees results and
customer satisfaction.

NetU Consultants Ltd
Samico Building, 3rd Floor
29 Stasicratous Street
Nicosia, PO Box 8709
Tel: 360080 Fax: 361026




D. Charalambidou - Solomi, BA, MA(Lit), MA (Ed)
Lecturer, HTI

INTRODUCTION

This article will attempt to examine the re-
sponse of the English decadent poets to tech-
nology and artifice in the eighteen-nineties. By
"decadent poets" | mean the coterie of young
men who made their mark in the 1890s and
who were labelled or liked to label themselves
as aesthetes or decadents. These young poets
looked to France for inspiration and adopted
two aesthetic doctrines: "l'Art pour I'Art" and
"Art superior to Nature". These aesthetic doc-
trines differentiated them from the other literary
movements operating at the end of the nine-
teenth century in London: the anti-decadents
(imperialists), the socialists, the realistic school
and the Irish revival movement. The most rep-
resentative decadent writers were: Oscar
Wilde, Ernest Dowson, Arthur Symons, Lionel
Johnson, John Gray, Theodore Wratislaw,
Francis Thompson, Richard Le Gallienne and
John Davidson.

ART VERSUS NATURE

Admittedly, the antinomy of art versus nature
(life) is as old as the hills. For example, the
Greek epigrammatists dealt in some detail with
this issue and in two epigrams: Meleager XIl,
257: 410 and Strato Xll, 190:378 the implica-
tion is that art is superior to nature. Catullus
and Baudelaire removed nearly all nature from
their poetry. Moreover, Baudelaire, whose
work is considered fundamental in the develop-
ment of the nineteenth century Decadent
Movement or decadent pose or mood, as
some critics like to call it, places categorically
the artificial over the natural in his influential
essay Eloge du Maquillage (1863). According
to Baudelaire while crime is natural, virtue is
artificial, therefore, the application of make-up
is a praiseworthy attempt to rise above the nat-
ural. Baudelaire's claim regarding make-up
triggered off an intense interest in the artificial
and all arts: the mask, paintings, dance, the
ballet and the theatre. Art is valued above na-

ture and life and it is given a reality of its own
as in the following poem by A. Symons:

My life is like a music-hall,

where, in the impotence of rage,
Chained by enchantment to my stall,
| see myself upon the stage

Dance to amuse a music-hall.

'Tis | that smoke this cigarette,
Lounge here, and laugh for vacancy,
And watch the dancers turn; and yet
It is my very self | see

Across the cloudy cigarette.

Prologue (1897)

By the middle of the nineteenth century when
Baudelaire published his influential collection
of poems Fleurs du Mal (1857) and his Eloge
du Magquillage (1863) technology had made
great strides: one could bring to mind Ste-
phenson's locomotive (1814); the Liverpool-
Manchester railway line (1830); the invention
of telegraph (1835); Daguerre's first photo-
graph (1837) and Bassemer steel process
(1857) (Stonyk, 1983; 281-299). These signifi-
cant technological achievements and, in partic-
ular, the railways had visible and deeply - felt
effects on the environment, trade, life and so-
cial structure. While in France the French Rev-
olution, the Terror and the Napoleonic era
brought into power the bourgeoisie, the tech-
nological and industriai changes brought into
power the middle-classes in England. Both the
artists in France and the arists in England
were proned to "épater" the bourgeois. In their
effort to shake the social and religious norms
of the middle classes the artists, who adopted




Gautier's motto of "I'Art pour I'Art", employed
technology and the artificial to attack the class,
which thrived on and owed its power to tech-
nology and industry.

This paradox is exemplified in J.K. Huysmans'
novel A Rebours (Against Nature) which was
published in 1884 and as A. Symons pointed
out it served as "the breviary of the Deca-
dence". Huysmans' hero, Des Esseintes, tries
to lead a totally artificial life which culminates
with taking food by injection, "a slap in the face
of old Mother Nature" (1959:290) and Huys-
mans concludes "taking nourishment in this
way was undoubtedly the ultimate deviation
from the norm" (1959:208). By 1884 when Hu-
ysmans published his novel, technology had
made miraculous leaps: Lister's aseptic sur-
gery (1865); Mendel's genetic experiments
(1865); Field's transatlantic cable (1866); in-
vention of dynamite (1867); opening of Suez
Canal (1869); invention of telephone (1876)
and Edison's phonograph (1877) (Stonyk,
1983: 281-299). Consequently, it is no wonder
that some of the decadent artists in their efforts
to batter the society and voice their dissatisfac-
tion with its values and in their search for
something "nouveau", something strange,
would embrace the new challenges and new
perspectives which technology offered so dra-
matically.

RAILWAYS

However, the technical invention which cap-
tured the artists' and people's imagination was
the locomotive and the railways. Huysmans
employs the locomotive in his effort to create
an aesthetic stand point for the slogan of the
decadents that "Art is superior to Nature™ The
locomotive, Huysmans argues, is "an animate
yet artificial creature that is everbit as good
from the point of view of plastic beauty"
(1959:37), consequently, as woman is the
most exquisite work of nature, the locomotive
becomes the most exquisite achievement of
technology. In England the two railway booms
of 1835 and 1845 and the six thousand miles
of railway lines by 1850 scarring the country-
side and the cities were bound to haunt the art-
ists' imagination as the dark, satanic mills did
in Blake's time. For example the speed,
smoke, noise and change of scenery are cap-
tured by A. Symons in In the Train, City Nights
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(1896):

The train through the night of the town,
Through a blackness broken in twain
By the sudden finger of streets,

Lights, red, yellow, and brown,

From curtain and window-pane,

The flashing eyes of the streets.

Night and the rush of the train,

A cloud of smoke through the town,
Scaring the life of the streets:

And the leap of the heart again,
Out into the night, and down

The dazzling vista of streets!

Some of the young poets of the eighteen-
nineties responded positively to artifice and ar-
tificial, especially to make-up and green-house
flowers. Artifice exerted a special fascination.
We have to remind ourselves that in the 1880s,
we have technical discoveries like radio waves
(1885); internal combustion engine (1886); Edi-
son’'s kinetoscope (1887) and later the patent
of the diesel engine in 1895 which imposed
new prospects and challenges to scientists and
engineers but also to the artists. By the dec-
ade of the eighteen-nineties the ugliness of
technology started to recede as machines were
increasingly switching from coal and steam to
electricity and the internal combustion engine
minimising thus the smoke, soot, cinders and
the ugliness associated with the machine.
Thus Lewis Mumford, in order to emphasise
the difference in cleanliness, attractiveness
and technology potential, calls the first part of
the nineteenth century the Paleotechnic era
while he places in the 1880's the beginning of
the Neotechnic era (Sussman, 1968:10)

ARTIFICIAL FLOWERS

It is no surprise that the artificial flower became
the symbol of the decadent artists. Oscar
Wilde flaunted his green carnation while Theo-
dore Wratislaw celebrated greenhouse flowers
and orchids. Wratislaw, in order to express the
decadent artists' dissatisfaction with the tradi-
tional mode of celebrating nature and, in par-




ticular, to underline their disagreement with
the Romantic era emphasis on nature, ex-
claims: "l hate the flower of wood or common
field", thus, echoing Callimachus' dissatisfac-
tion with the epic tradition and his turning to-
wards the more personal, short lyric forms like
the epigram, the elegy, and the mime:

exBaipw To Moinua To KUKALKOV,
..OlKXdivw ravta ta onuoata.
(X, 43:300)

Wratislaw goes on to dismiss the lily, the tradi-
tional symbol of purity, and the rose, the tradi-
tional symbol of conventional love. He prefers
artificial flowers, the symbol of decadence:

The silver lips of lilies virginal,
The full deep bosom of the enchanted rose

Please less than flowers glass-hid from frosts
and snows

For whom an alien heat makes festival.
Hothouse Flowers (1896)

In his poem Orchids (1896) Wratslaw's green-
house orchids become a symbol of sin, lan-
guor, strangeness in beauty and art as aspiring
to the condition of music. The orchid symbol
draws also on Pater's Conclusion with its em-
phasis on maintaining ecstasy and "in getting
as many palsations as possible into the given
time" of our ephemeral life:

Bathed in your clamorous orchestra of hues,
The palette of your perfumes, let me sleep
While your mesmeric presences diffuse

Weird dreams: and then bizarre sweet rhymes
shall creep

Forth from my brain and slowly form and make
Sweet poems as a weaving spider spins,

A shrine of loves that laugh and swoon and
ache,

A temple of coloured sorrows and perfumed
sins!

The artificial flower can be regarded as an indi-
rect celebration of technology and technical
achievement. Admittedly, many an artist in the
'nineties hated technical and industrial
progress and would have agreed with Baude-
laire: "Theory of the true civilization. It is not to
be found in gas or steam or table - turning. It
consists in the diminution of the traces of origi-
nal sin. " (/Intimate Journals, 1990).

However, these artists regarded their refuge in
artificiality as an escape from reality. The reali-
ty was not pleasant for the English decadent
artists who hated materialism, progress, the
Empire, the evangelical and puritan outlook of
the middle class society. Yet, they flited with
artifice and embraced it as an escape from re-
ality. Natural flowers for the decadent artists
stand for the visual world, the bourgeoise soci-
ety, the Romantic idea of nature and formal art:
"The one certainty is, that society is the enemy
of man, and that formal art is the enemy of the
artist". (Symons, 1904:85)

Symons in 1896 like Huysmans attempts to
create an aesthetic set of values for decadence
and its credo that "Art is superior to Nature":
"There is no necessary difference in artistic val-
ue between a good poem about a flower in the
hedge and a good poem about the scent in a
sachet".(Thornton, 1970:57)

Yet, there were many a critic and artist like
John Morley and Robert Bachanan who would
agree with Alfred Lord Tennyson that with such
aesthetics: "So prone are we toward the broad
way to Hell!"

Another visible effect of technology and indus-
trialisation was the growth of cities. London
grew into a megalopolis. What captured the
imagination of the artists of the 'nineties was its
size, artificial lighting and corruption. Again
here we have French precedent, the most not-
able being Baudelaire's Tableaux Parisiens.
Both the decadent poets and the anti-
decadents like Henley and Kipling were fasci-
nated by London. The decadent poets were
attracted to its artificial light, its prostitutes, its
ballet dancers, the madmen, and the undercur-
rent sense of sin, decline and perversity.

Richard Le Gallienne, as an outsider, coming
from the province, was attracted to "The iron lil-

1




ies of the Strand". He was sensitive to the per-
meating powers of evil which work unseen like
"Poor worms that have not eyes or wings." Le
Gallienne is also aware that the great wealth of
London has been acquired by suffering, op-
pression and deaths both at home and abroad.
The suffering of women and children in mines
and mills, the oppression of the people of the
colonies and the unspeakable conditions of the
slum life were hot issues during the nineteenth
century. Thus Le Gallienne captures the
sense of corruption and suffering and the
seamy side of technical progress and "laissez
faire™

From out corruption of their woe
Springs this bright flower that charms us so,
Men die and rot deep out of sight
To keep this jungle-flower bright.
A Ballad of London (1895)

Le Gallienne associates London with the deca-
dent outlook of the fin-de-siecle literature of de-
cline and death and the emphasis on life as
being ephemeral. London and Paris, the lead-
ing European cities, will have the fate of Sidon,
Tyre and Babylon which "Time hath gathered":

Time and his moths shall eat up all.
Your chiming towers proud and tall
He shall most utterly abase,
And set a desert in their place.
A Ballad of London (1895)

On the other hand, John Davidson laments the
spread of the city and the devouring of "the old
demense" and rural life in his poem A Northern
Suberb (1897). Vanished are

The busy farm, the quiet grange,

The wayside inn, the village green.

Davidson describes with realistic details the la-
mentable effect of industrialisation on the land-
scape and people:
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in gaudy yellow brick and red,
With rooting pipes, like creepers rank,
The shoddy terraces o'erspread

Meadow, and garth, and daisied bank.

The living conditions of the working population
in the slums are appalling and reveal the ugly
face of technical progress which the socialists
and the realists treated in their work; the night-
marish view of life can easily drive one to sui-
cide as it did Davidson:

With shelves for rooms the houses crowd,
Like draughty cupboards in a row -
Ice-chests when wintry winds are loud,

Ovens when summer breezes blow.

Davidson's view of life in the northern suburbs
of London contrasts sharply with Lord Alfred
Douglas' view of London at night, yet the night-
mare is present in both. The nightmare is in
both poems a by-effect of technology:

See what a mass of gems the city wears
Upon her broad live bosom! row on row
Rubies and emeralds and amethysts glow.
Seel! that huge circle like a necklace, stares

With thousand of bold eyes to heaven, and
dares

The golden stars to dim the lamps below,
And in the mirror of the mire | know

The moon has left her image unawares.

Here, London, like Baudelaire's dark mistress,
or Wilde's Salome, is a courtesan bespankled
with gems and oozes mire, depravity and de-
bauchery. It is a symbol of decadence. Lon-
don is the product of man, neither of God nor
Nature. It is another form of artifice, as Max
Beerbohm put it in his A Defence of Comelics:
*Artifice is the strength of the world" (Thornton,
1970:37). Oscar Wilde was wittily laughing at
his own age with its fascination and revulsion
of artifice: "The first duty in life is to be as artifi-
cial as possible. What the second duty is no




one has as yet discovered" as he put it in his
Phrases and Philosophies for the Use of the
Young. (Thornton, 1970:37). The image of the
courtesan is sustained all through the poem:

That's the great town at night: | see her

breasts,

Pricked out with lamps they stand like huge
black towers,

| think they move! | hear her panting breath.
And that's her head where the tiara rests.

And in her brain, through lanes as dark as
death,

Men creep like thoughts ..... The lamps are like
pale flowers

Impression De Nuit: London (1899)

A. Symons attempted to form an aesthetic cre-
do for decadence and he tried to incorporate in
his aesthetic theory both the beauty-of the arti-
ficial as we noted above and the beauty of the
city - both products and symptoms of the tech-
nological revolution and progress. Thus in the
second edition of his Silhouettes (1896) Sy-
mons professes: "l prefer town to country; and
in the town we have to find for ourselves, as
best we may, the decor which is the town
equivalent of the great natural decor of fields
and hills. Here it is that artificiality comes in;
and if any one sees no beauty in the effects of
artificial light, in all the variable, most human,
and yet most factitious town landscape, | can
only pity him, and go on my own way." (Thorn-
ton, 1970:57).

Symons’ phrase "l can only pity him, and go on
my own way" underlines the emphasis on the
individual ego and its emotions and aesthetics
which can be argued are a result of technologi-
cal change, industrialisation and growth of big
cities. Friedrich Engels in his The Condition of
the Working Class in England (1845) says:
"The disintegration of society into individuals,
each guided by his private principles and each
pursuing his own aims has been pushed to its
furthest limits in London. Here indeed human
society has been split into its component at-
oms. " (Norton Anthology, Vol. 2: 1625-1633).

Thus, the decadent artists who, on the whole,
attempted to get rid of nature, god and morality

embraced readily artifice and technological
change for it satisfied their need for something
"nouveau”, something strange and the devia-
tion from the norm. Thus, they excluded natu-
ral flowers, action, birth and regeneration. On
the other hand, they embraced make-up,
trains, artificial flowers, artificial light per-
fumes, and cities, which are ingrained with a
sense of decline, languor, melancholy, ennui
and degeneration. It is characteristic fin-de-
siecle feeling that even the London lamps are
depicted as "pale" flowers and “iron lilies" the
one image implying melancholy and decline
and the other implying sterility and lack of re-
generation. On the whole, the appeal of the city
is noctrunal, both in poetry and the visual arts.

It is no accident that Lord Alfred Douglas, the
paramour of Oscar Wilde, chose the image of
the courtesan to embody his impression of
London by night. Indeed, there is a marked in-
terest in the woman of free morals in the poetry
of Baudelaire and the poetry of the English
‘nineties. The decadent artists of the nine-
teenth century felt that Patmore's Angel of the
House could not represent their age and
sought more powerful female symbols like the
biblical femme fatale in Herodias and Salome
or even in monsters like the Sphinx or even in
carcasses and in unnatural, incestuous love re-
lations: homoeroticism, satanic and sacrileg-
jous affairs. These powerful females repre-
sented the fear of the artists of technology and
of the new woman who loomed menacingly
and threatened to destroy the social and relig-
jous norms of the bourgeois society.

The decadent poets of the ’nineties, with the
exception of Wilde who chose Salome and the
Sphinx, chose the prostitute, the dancer, the
nun and the little girl with whom they identified
themselves. Thus we have the Noras of the
pavements, the Juliets of a night, the Cynaras,
the dancers and ballet girls of the Empire and
the bargirts. With Ernest Rhys, who qualified
and practised as a mining engineer, they cele-
brated The Philosophy of the Pavement (1898)
and with Symons they celebrated the adora-
tion of a woman's body: "It is her flesh that |
adore" (/dealism, 1897) and with Dowson they
celebrated "the kisses of her bought red
mouth" and "cried for madder music and for
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stronger wine" (Cynara, 1896). It is a deca-
dent symptom that the artist sought only fe-
males who are sterile like the prostitute, the
nun, the dancer and the child and avoided fe-
male symbols of fertility like the mother, the
wife, mother earth and mother nature.

The interest of these artists in the woman of
free morals in particular is not a surprise if we

consider the great numbers of prostitutes in
London and other cities which were a by-effect
of industrialisation, the uprooting of the popula-
tion from the rural areas, the cramming of the
working class people in slum-huts and the ap-
palling poverty. In 1850, 8,000 prostitutes were
known by the police operating in London. In
the city of Leeds there were 98 brothels and
451 taverns but only 2 churches and 39 chap-
els (Norton Anthology, Vol.2:929). As David-
son underlines the living conditions of "the ten-
ants of the alleys of the workhouse and the
jail" were degrading:

In the gutters and the ditches
Human vermin festering lurk —
We, the rust upon your riches:

We, the flaw in all your work.

Waiting (1899)

Admittedly, technological progress has always
been a mixed-blessing. It seems the decadent
poets sensed this dual quality of technology
and some of them managed to capture both
the attraction and revulsion. In particular they
sensed the lurking evil, the under-current per-
versity and lack of transcendence in machine
and mechanisation. Their choice of the femme
fatale like Salome and Herodias mirrors the
strength and power of technology and the
bourgeoise society but also its fatal danger to
imagination and spiritual values. The incestu-
ous and homoerotic element of Baudelaire,
Swinburne and Wilde aim at shocking the mid-
dle-classes but also satisfy a need for new, in-
tense experiences beyond the social and relig-
ious boundaries of the norm.

In my opinion Pater's call for being “forever cu-
riously testing new opinions and courting new
impressions" in his Conclusion paraliels the
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scientist's search and testing of new theories,
new materials and new processes. The words
“testing” and "new" are images taken from the
nineteenth century orgasm of new inventions
and discoveries. Moreover, it is characteristic
of transitional periods like the Hellenistic era,
Catullus' age and Baudelajre's age. Besides,
decadent explorations into forbidden areas of
morality and religion were considered as pos-
ing as serious a threat as Darwinism, machine
and mechanisation to social, family and relig-
ious norms. Both the scientist (as inventor, en-
gineer or as sociologist) and the decadent art-
ist were a threat to certain traditional beliefs
and notions. For example Symons seems to
be mocking Ruskin, Darwin and Shopenhauer,
who considered woman as base and inferior to
man, but also the religious doctrines and social
conventions, which wanted woman as a pure,
selfless helpmate to man with no rights or
claims to education, property or politics:

I know the woman has no soul, | know
The woman has no possibilities

Of soul or mind or heart, but merely is

The masterpiece of flesh: well, be it so,
It is her flesh that | adore,

Tyrrannously | crave, | crave alone,
Her perfect body, Earth's most eloquent

Music, divinest human harmony;

Idealism (1897)

Undoubtedly, it was as a result of the technol-
gical revolution that woman found herself on
the workfloor, in mills, and mines. In turn, the
woman demanded property rights, equal edu-
cational opportunities, political power and suf-
frage for women. Thus, the conscious choice
of the decadent artists of powerful, monstrous,
mythical females mirrors, on the one hand the
power and fascination of technology and the
bourgeois society with its drive for progress,
administration and the empire, but also the
emergence of the new woman with her radical
demands which threatened the bourgeois soci-
ety which created her. Moreover, the woman




of free morals was an outcast, an outsider, like
the decadent poets who were considered "a
pack of satyrs" (Saturday Review, 1886). The
poets unable to identify themselves with their
milieu or the mainstream of the traditional art
of their country found refuge in drugs, alcohol
and absinthe. Thus Symons sings of The Ab-
sinthe Drinker, Hallucination and The Opium
Smoker while Dowson sings of Dregs and Ab-
sinthia Taetlra.

Some other artists like Dowson chose to ig-
nore completely technology and its inventions
and found refuge in a fantasy world where
flowers are "pale" and roses are withering and
falling, adoring a little girl who is not permitted
to grow. In their poetic waste land there is a
constant twilight, silence, melancholy, autumn,
weariness and old age. Dowson persistently
ignores technical progress, its achievements
and its miseries and is repeating over and
over:

They are not long, the days of wine, and ros-
es:

Out of a misty dream
Our path emerges for a while, then closes
Within a dream.

They Are not Long (1886)

Another artist who chose to ingnone the techni-
cal world and remained wrapped up in his dec-
adent ego was Audrey Beardsley, the artist of
The Yellow Book and The Savoy who found an
escape in the black and white fantasies of his
art.

Admittedly, decadent poetry focuses on man,
individual emotions and feelings and on imagi-
nation. [t is anthropomorphic and esoteric and
often nihilistic as it lacks hope and transcen-
dence. Artifice and technology are employed
as a tool in the decadents' attempt to dethrone
Nature, God, and morality from the domain of
poetry. However, the very use of artificial flow-
ers, perfumes, trains and artificial lighting im-
plies an indirect tribute to the technical
progress of their age.

Moreover, London and the prostitutes are em-

ployed to underline the seething moral deca-
dence of the bourgeois society. The attempt of
Symons, and Wilde to some extent, to incorpo-
rate artifice in their aesthetics, is another indi-
rect glorification of technology. The conversion
of Huysmans, Verlaine, Wilde, Dowson, John-
son, Gray and Beardsley to Catholicism can be
regarded as a rejection of technology, machine
and mechanisation. Davidson's suicide and Sy-
mons' madness, the two poets who seem
more aware of technical progress, artifice and
their adverse effect on individuals and the la-
bouring classes, can be considered as the kill-
ing of the artist's soul by the society and its
technical achievements. Indeed, the relation of
Decadence to technology is a love-hate rela-
tionship. They are both products of the bour-
geois society but also impose a serious threat
to its values whether moral, aesthetic or relig-
ious.
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ABSTRACT

One of the parameters used for the evaluation
of a concentrating solar collector performance
is optical efficiency. This depends on the prop-
erties of the various materials employed in the
construction of the collector, the collector di-
mensions, the angle of incidence and the inter-
cept factor. The intercept factor depends on
the size of the receiver, the surface angle er-
rors of the parabolic mirror, and solar beam
spread. For the evaluation of the intercept fac-
tor a closed-form expression developed by Gu-
ven and Bannerot [1985] is employed. A sim-
ple program written in BASIC is presented
which numerically evaluates the above expres-
sion using the Simpson integration method.
The results of the program are compared with
the results obtained by a detail ray-trace com-
puter code (EDEP) and a simple program de-
veloped by Guven [1987] using the trapezoidal
integration method.

It is shown that the results obtained by the new
program approximates the results of the ray-
trace model, EDEP, extremely well. In addition
the deviation is less than the results obtained
by the trapezoidal integration method.

INTRODUCTION

In order to obtain temperatures higher than
about 100°C, with low density solar radiation,
concentrating collectors are used. A particular
type, the parabolic trough collector (PTC), is
currently receiving considerable attention. Typ-
ical applications of PTC's vary from hot water
production (typically 60°C) to steam generation
used for power and industrial process heat ap-
plications (up to 350°C).

Concentrating solar collectors are structurally
simpler than other types of collectors (i.e. flat
plate collectors) although some form of track-
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ing must be employed and the parabolic sur-
face must be accurate, to ensure efficiency.

THE INTERCEPT FACTOR

The performance of a concentrating solar col-
lector depends on many parameters. One of
them is the optical efficiency which is defined
as the ratio of the energy absorbed by the re-
ceiver to the energy incident on the concentra-
tor's aperture. The optical efficiency depends
on the optical properties of the various materi-
als involved, the geometry of the collector, and
the various errors encountered in the construc-
tion of the collector. These errors affect the in-
tercept factor which is defined as the ratio of
the energy intercepted by the receiver to the
energy reflected by the focusing device (parab-
ola) [Sodha et al., 1984]. Its value depends on
the size of the receiver, the surface angle er-
rors of the parabolic mirror, and solar beam
spread.

The errors associated with the parabolic sur-
face are of two types, random and nonrandom
[Guven and Bannerot, 1985]. Random errors
are defined as those errors which are truly ran-
dom in nature and, therefore, can be repre-
sented by normal probability distributions. Ran-
dom errors are identified as apparent changes
in the Sun's width, scattering effects caused by
random slope errors (i.e. distortion of the pa-
rabola due to wind loading) and scattering ef-
fects associated with the reflective surface.
Nonrandom errors arise in manufacture/
assembly and/or in the operation of the collec-
tor. These can be identified as reflector profile
imperfections, misalignment errors and receiv-
er location errors. Random errors are modeled
statistically, by determining the standard devia-
tion of the total reflected energy distribution, at
normal incidence [Guven and Bannerot, 1986]
as shown in equation 1.




1oCLS
20 INPUT "COLLECTOR RIM ANGLE (Deg) ="; PHR1

30 INPUT "RANDOM ERROR DISTRIBUTION 'Sigma * (rad) =": SIGMA

40 INPUT "TRACKING ERRORS 'Beta *' (rad) ="; B

50 INPUT "RECEIVER MISLOCATION & REFLECTOR PROFILE ERRORS 'd * (mm) =" D

60 CLS

70 LOCATE 12,25:PRINT ™*** Calculating *****"

80 Z2#=0:23=0

90 PI=3.141592654#:H=.0174532024#

100 PHR=PHR1*PI/180

110 DEF FNY(X)=(Y1-Y3)/(14+COS(X))*(1+COS(PHR))/(2*SIN(PHR)))

120 A2=4.442882938#*SIGMA*(1+COS(PHR))

130 FOR J=0 TO PHR STEP H

140 A1=(SIN(PHR)*(1+COS(J))*(1-2*D*SIN(J))-PI*B*(1+COS(PHR)))/A2

150 A3=(SIN(PHR)*(1+COS(J))*(1+2*D*SIN(J))+PI*B*(14COS(PHR)))/A2

160 IF A1<1.4 THEN GOTO 170 ELSE GOTO 190

170 Y1=3.289312E-04+1.07807*A1+(.3072294*A142)-(1.03541*A1A3)+(.6269128*A14)-(.1351781*A145)
180 GOTO 200

190 Y1=.3904674+.7511418*A1-(.2906135*A112)+(1.847557E-02*A13)+(1.023394E-02*A1/4)-(1.444951E-
03*A145)

200 IF A1>2.8 THEN Y1=1

210 IF A3<1.4 THEN GOTO 220 ELSE GOTO 240

220 Y3=-.00032899312#-1.07807*A3-(.3072294*A32)+(1.03541*A3"3)-(.6269128*A3"4)+(.1351781*A3"5)
230 GOTO 250

240 Y3=-.3904674-.7511418*A3+(.2906135*A32)-(1.847557E-02*A3"3)-(1.023394E-02*A3M4) +
(.001444951#*A315)

250 IF A3>2.8 THEN Y3=-1

260 T1=0

270 X=H

280 T2=FNY(X)

290 K=PHR1-2

300 FOR I=2 TO K STEP 2

310 X=X+H

320 T1=T1+FNY(X)

330 X=X+H

340 T2=T2+FNY(X)

350 NEXT i

360 Z1#=(FNY(0)+(2*T1)+(4*T2)+FNY (PHR))*(H/3)
370 Z2#=72#+7Z1#

380 Z3=Z3+1

390 NEXT J

400 Z2#=72#/Z3

410 CLS:BEEP

420 PRINT "For Sigma*=";SIGMA;" (rad) Beta*=";B;" (rad) and for d*=";D;" (mm)"
430 PRINT "Gamma ="USING "#.#####" | Z22#

Fig. 1 Listing of program "GAMMA"
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oc=vo2 + 46?2 + o2 (1)
sun slope mirror
where: G sun  Standard deviation of the ener-

gy distribution of the Sun's
rays at normal incidence.

O slope  Standard deviation of the distri-
bution of local slope errors at
normal incidence.

O mirror  Standard deviation of the vari-

ation in diffusivity of the reflec-
tive material at normal inci-
dence.

Nonrandom errors are determined from a
knowledge of the misalignment angle error 13
(i.e. the angle between the reflected ray from
the centre of Sun and the normal to the reflec-
tor's aperture plane) and the displacement of
the receiver from the focus of the parabola
(dr). As reflector profile errors and receiver
mislocation along the Y axis essentially have
the same effect a single parameter is used to
account for both. According to Guven and
Bannerot [1986] random and nonrandom er-
rors can be combined with the collector geo-
metric parameters, concentration ratio (C) and
receiver diameter (D) to yield error parameters
universal to all collector geometries. These are
called "universal error parameters" and an
asterisk is used to distinguish them from the al-
ready defined parameters. Using the universal
error parameters the formulation of the inter-
cept factor vy is possible [Guven and Bannerot,
1985]:

_ lecosd, IS E’f[simb, (1+cosd) (1-2d"sind) - np*(1+cosd,)

" 2 sing, V2o’ (1+cosd,)

_E’f(_ sin, (1 +cosd) (1+2d"sind) + np'(pcoscxs,)] b

V2ro® (1+cosd,) (1 +cosd)
where: 2
Pr Rim angle
o Universal random error parameter
(o *=0 C)
B* Universal nonrandom error parameter
due to angular errors (B*=B C)
d* Universal nonrandom error parameter

due to receiver mislocation and re-
flector profile errors (d*=dr/D)
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PROGRAM DESCRIPTION

For the evaluation of the intercept factor a
computer program called "GAMMA", was de-
veloped.

The principle of operation of the program, writ-
ten in BASIC, is that the two error functions
within the integral are estimated for one degree
steps of angle ¢ and then the integral is nu-
merically evaluated using the Simpson integra-
tion method. The listing of the program is
shown in Fig.1 whereas the program flow chart
is shown in Fig. 2.

The program works as follows:

First the required input parameters are defined,
lines 20-50, followed by the definitions of the
constants n and H (step size equal to one de-
gree in radians) and function y(x), line 110.
Then the two error functions are evaluated in
steps of one degree and the integral is numeri-
cally integrated by using the Simpson integra-
tion method, lines 260-400. Finally the input
and output from the program are given in lines
420 and 430 respectively.

INPUT DATA

l DEF INE FUNCT IONS !

FOR PHI=0 TO PHIR
STEP 1°

E

CALCULATE INTERCEPT
FACTOR USING SIMPSDN
INTEGRAT |ON METHOD

ey

ADD CALCULATED VALUE
TO PREVIOUS VALUE

TOTAL VALUE

[NTERCEPT
FACTOR

NUMBER OF STEPS

l

[PRINT tNTERCEPT VALUE‘

STOP

Fig. 2 Program "GAMMA" flow chart




The error function (Erf) is defined as:

v
e—t° dt

Jo

Erf(y) = &

(3)
For the solution of this equation the values giv-
en for the normal probability function can be
used.

In this case the y values must be multiplied by
V2 and then evaluate the normal probability in-
tegral. For example, for the evaluation of Erf
(2.3), y = 2.3 V2 = 3.25. From normal distribu-
tion tables, for y=3.25, F(y)=0.9988. Therefore
Erf (2.3)=0.9988. The value of the two Erf
functions used in the program were calculated
by the two fifth order polynomial fits, of the nor-

RESULTS / CONCLUSIONS

The results of the program together with values
obtained by using a ray-trace technique pro-
gram, namely EDEP, and another program de-
veloped by Guven [1987] using the trapezoidal
integration method to solve Equation (2) are
shown in Table 1.

[t can be seen from Table 1 that the program
GAMMA presented here calculates y closer to
the EDEP results which are considered as the
most accurate. The maximum percentage dif-
ference between EDEP and GAMMA, as
shown in Table 1, is 3.1% whereas the corre-
sponding difference between EDEP and the
program developed by Guven [1987] is 6.1%.
Therefore it can be concluded that the present

Table 1 Comparison of intercept factor obtained from different programs

or |o* B* d* (EDEP) Guven Present Percentage
(1) (2) (3) difference
1fand2 | 2and 3

0 0.99928 0.99859 0.99905 0.069 0.023

0.075 0.99761 0.99420 0.99611 0.342 0.150

90° |0.1 0.1 0.15 0.99085 0.98084 0.98656 1.010 0.433

0.225 0.97394 0.94786 0.96196 2.678 1.230

0.3 0.94018 0.88260 0.91094 6.124 3.110

mal probability distribution, one for the range
0-1.4 and one for 1.4-2.8 (lines 160-250). This
was done for more accuracy.

As an example, for a carefully fabricated col-
lector[Guven and Bannerot, 1986]:

o mirror = 0.002 rad and ¢ slope = 0.004 rad.
Standard deviation of the Sun's intensity distri-
bution can be taken as 0.0025 rad. Therefore:

o = /(0.0025)* + 4 (0.004)> + (0.002)? = 0.00861rad
B = 0.2°=0.0035 rad
dr = 3mm (approximately)

The B value used is the maximum error report-
ed from a tracking system developed by the
author [Kalogirou et al., 1992).

By using these values the program results in y
= 0.9506

program can accurately be used to evaluate
the intercept factor of a concentrating solar col-
lector.
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A TQM Study: Diagnostic Phase

(Based on a National TOM Survey in Cyprus)

L1. Angeli, MPhil (TQM), BEng, HTI Dipl., CEng MiMechE, Senior ASQC, AMIMfgE

Laboratory Assistant, HTI

INTRODUCTION

In practice, a Total Quality Management
(TQM) implementation process consists of four
phases [1]:

I Diagnosis and preparation

[l Management focus and commitment
[l Planned improvement

IV Review, reinforcement and re-start.

Quality improvements can be successful at the
implementation level only after the need and
problems have been identified and correctly
evaluated at the diagnostic level. This paper
focuses on phase 1, defining the methodology
and techniques adopted to identify and evalu-
ate the status of TQM in Cyprus and then rec-
ommends actions that the Cyprus Manufactur-
ing Industry (CMI) should take before Cyprus
joins the European Union (EU).

THE SURVEY

The above identification and analysis have
been made by means of an extensive National
Quality Survey, based on a specially designed
questionnaire, which targeted 60 manufactur-
ing industries. This kind of research survey
study, conducted by the author and supervised
by the University of Glamorgan (UK), has nev-
er before been conducted in Cyprus [2]. Its sur-
vey results are unique to the subject area in
Cyprus and valuable to other developing coun-
tries or organizations that might share the
same needs and problems and wish to follow
the same road to success.

It is time now to address and answer the five
crucial questions What, Who, How, When and
What through the following steps of the diag-
nostic phase of TQM implementation:
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1. Understanding the meaning and the need

The major concepts of TQM (its meaning, eval-
uation and applicability) have been clearly de-
fined, understood and discussed through a lit-
erature search: This was to enable the
researcher to define very clearly the aims and
objectives of the research, to assist later to for-
mulate the strategy for the investigation and, fi-
nally, to recommend actions based on the in-
vestigation and TQM knowledge.

2. Benchmarking

Under this topic, an investigation was made to
identify the current status of Cyprus manufac-
turing Industry and the Quality Standards of
other Competitor countries (mostly European).
This was to find out where we are now and
where we want to go.

3. Research Design and methodology
a. The research:

A survey was determined as the best method
to identify and evaluate the current problems
and needs of CMI.

b. Questionnaire formulation:

According to various authors [3,4,5] the best
method of conducting a survey of this nature is
to produce a questionnaire which is completed
during a personal interview between the inter-
viewer and the company representative. This
was the method adopted by the author.

A draft questionnaire was prepared to meet the
aims and objectives of the survey, although
other similar surveys, questionnaires and TQM
literature contributed valuable information and
techniques [6,7,8]. The draft questionnaire was
discussed and reviewed with senior represen-
tatives of interested parties.

This was followed by a pilot implementation of

fifteen enterprises to test the reliability, suitabil-




ity and effectiveness of the questionnaire.

The final questionnaire released to all indus-
tries included all aspects and concepts of
TQM: Systems, Tools, and People.

¢. The sample:

The size of the sample and selection of enter-
prises were of vital importance. Sixty enterpris-
es were randomly selected and interviewed
from of larger list containing enterprises from
the five largest manufacturing sectors: cloth-
ing, leather and footwear, drinks and food pro-
cessing, metal industry and furniture.

d. Conducting the survey:

At the great majority of enterprises personal in-
terviews were conducted. For the rest of the
cases there was a small introduction/
discussion between the two parties followed by
the request to mail in the completed question-
naire.

The above mentioned approach is the best-
with three major disadvantages: it is expen-
sive, time consuming, and is valid only insofar
as the researcher does not lead or guide the
interviewees in their answers.

4. Computer customization and data analy-
sis

Upon the formulation of the questionnaire and
during the execution of the survey, the comput-
er (equipped with a carefully selected statisti-
cal package) was programmed to accept and
analyze the results of the survey (answers/
choices of the questionnaire).

5. Presentation and discussion of the re-
sults and findings

All the answers delivered by the computer in a
numerical and bar chart form, (400 pages)
were further analyzed, tabulated, grouped to-
gether and presented in a graph form to show
their common characteristics.

This was followed by discussion of quantitative
and qualitative results with recommendations.
For uniformity each topic followed the same
methodology: Presentation of the results/
findings in graph form, followed by discussion
and recommendations related to each topic.

In many cases, solutions and recommenda-

tions were given in a flow chart or diagram and
the entire survey summary was presented in a
cause - and - effect diagram. That huge C & E
diagram consisted of more that 500 causes
identified and discussed during the survey. Fig-
ure 1 illustrates in a flow chart the actual se-
quence of research process and samples of
each document extracted from the research re-
port.

6. Conclusions and recommendations

The last exercise was to summarize conclu-
sions and give recommendations on a national
and company level, which could apply as well
to a wider audience.

7. Results announcement

A presentation of the official results was given
in a press conference to which senior offices
and representatives of participating companies
were also invited. Research results were also
presented by the author on Cyprus television.

EXTRACTS FROM THE SURVEY

The decision to join EU has been taken by both
parties and by 100% respondents and assumed
to be realised within 2-3 years time. But is Cu-
prus ready to join EU? Can Cyprus compete
with the Quality levels of the EU?

- The answers to these two crucial questions
were not so encouraging 3% years ago when
the first survey was conducted. Looking at
Figure 2, 41% responded that the quality of
Cyprus products was the same as EU prod-
ucts, while 59% gave a negative answer.
Furthemore, only 12% answered that CMI is
ready to join the EU (Figure 3).

- The same crucial questions were asked to the
same persons from the same enterprises in
June 1995. So the first historical data were
reported and trends could be easily estab-
lished.

Looking at Figures 2 and 3 the results are disap-
pointing. The readiness and the Quality of Cypri- .
ot products compared with EU are detiorating in
spite of the fact that we are closer to EU entry.
When managers were asked to compare their
company products with EU the results were very
encouraging as shown in Figure 3. Of course,
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this is a normal phenomenon where individuals
tend to overvalue their own products.

Two out of five sectors (evaluated) are in a des-
perate condition. Footwear and clothing manu-
facturers in their majority raised their hands and
gave up (Twelve percent of the respondents
closed or postponed their activities). The whole
image is completed by looking at Figure 4 where
trends are illustrated by comparing the number
of employees and income, for the year 1991 and
1995.

Some important recommendations to small or
developing countries are summarized below:

- The new slogan is: "seek out Quality, not
cheap products". EC countries rank quality
as the first or second priority and then pric-
es [9].

- Lack of Quality policies, manuals and sys-
tems, standards, legislation, personnel and
attitudes causes several serious problems
to producers and customers alike. There is
no methodology regarding how Quality is
perceived, executed and maintained.

- At every stage the anticipated resistance to
change must be seriously considered. The
following four opposing forces should be
weakened or preferably reversed before
any large scale implementation can take
place: Culture, System, Dependency on po-
litical parties, Union power.

- When there is insufficient and incorrect
communication between customers and
suppliers and above all when there is no
assessment system and standard of confor-
mity, qualitative judgement of quality deliv-
ered by the suppliers is impossible.

- Record keeping is vital for performance
measurement and improvement.

- Small and developing countries like Cyprus
should concentrate on testing, certification
and expansion of testing and technology
centers rather, than preparing new stan-
dards. They can always adopt accepted in-
ternational standards. This is the approach
adopted by CYS 6 months ago.

- Quality should be built into the process and
thus eliminate dependance on end-line in-
spection to achieve quality.

- If an enterprise is using the right systems
and has a positive culture, but lacks the

tools (especially SPC) and methods, it can-
not proceed. Conversely, if methods and
techniques are familiar to some members of
the company, improvements can be made.

- If enterprises are not designed for quality,
and spend their time on fire-fighting, fixing,
rework, inspecting and detecting they will
not be competitive.

- A key element for success is advocating the
meaning of Quality in the sense "Customers
need satisfaction". Each enterprise should
identify who the customer is, what his re-
quirements are and how these require-
ments can he satisfied.

- Although there is a proliferation of training
programs, the appropriate training at all lev-
els of an enterprise should be implemented.
The characteristics of insufficient training
are demonstrated below:

Lack of professionals on Quality matters.
Overdependence on foreign experts.

c. Lack of coordination between training es-
tablishments.

d. Unsuitability of training.

@

Lack of fees/funding.

-

Non-existence of "On-the-job training"
g. Unwillingness/motivation for training.

- A Business cannot run effectively without
quality cost data and measurement of per-
formance. These data could include Quality
costs, production, failure rates, customer
complaints, SPC charts and tables etc.

CONCLUSIONS

In a Total Quality environment most staff and
employees should be ready to become actively
involved in a task force for Quality improve-
ment, working in teams and using communica-
tion skills.

Each Quality problem identified carefully
through diagnostic phase, should be analyzed
and evaluated by a team. That team/committee
should devise an action plan / strategic plan,
using all data available from the diagnostic
phase. All data must be summarized in a way
to ensure that decision makers actually do
make decisions from them.

25




% ADVINIOWIL

NO COMPARISON

-
<
-
=

LR

2 Quality of Cyprus products compared with those of EU

Figure

8

D

..ﬁvu.vﬂﬂmm.rrvb.

CHOICY

NO

LARGE IMPROVEMENTS

% ADVINIOYId

in EU

.

join

3 Readiness of Cll to

Figure

1995

NUMBER OF EMPLOYEES 1991

-1995

INCOME COMPARISON 1991

SECTOR

FQODAD

FOOD&DR.

FURNITL

FURNITURE

METAL

METAL

FOOTWE

FOOTWEAR

CLOTHIN

CLOTHING

PERCENTAGE %

PERCENTAGE %

d employment for 1991 & 1995

ICs on income an

»

Figure 4 Cumulative statist

26



We wish to stress the importance of the diag-
nostic phase as a prerequisite and foundation
for successful implementation of a Total Quali-
ty environment, and thus conclude with the
words of Dr. W.E. Deming:

"If you wait for people to come to you - you'll only get the
small problems. You must go and find them. The big prob-
lems are where people don't realize they have one in the first
place".
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ABSTRACT

Various neural network systems were devel-
oped for examining propeller performance data
that were derived experimentally. This study is
aiming to establish an accurate mapping, thus
facilitating propeller selection during the design
process. Different neural network architectures
and learning rates were tested, aiming at es-
tablishing a near optimum setup. It is evident
from the findings so far, that this technology
can be used effectively in modeling the perfor-
mance of a series of marine propellers and
thus may be used for propeller selection, and
for extrapolation to new designs.

INTRODUCTION

The power of neural networks in modeling
complex mappings, and in system identifica-
tion has been demonstrated (Kohonen 1984,
Kosko 1988, White 1989, Ito 1992, Nabhan
and Zomaya 1994). This work encouraged
many researchers to explore the possibility of
using neural network models in real world ap-
plications such as in control systems, in classi-
fication, and in modeling complex process
transformations (Eberlein 1988, Guez 1988,
Barnes et al. 1991, Beaufays et al. 1994, Chen
et al. 1994, Pattichis et al. 1995).

The aim of this study is to investigate the suita-
bility of neural networks as tools for propeller
selection during the design process. Marine
propeller design is laborious and intensive, re-
quiring extensive experimentation in order to
establish the actual performance of a propelier.
This becomes even more difficult to examine,
when cavitating conditions exist. An effort to
model the performance characteristics of a se-
ries of propellers under various conditions in-
cluding cavitation was made. Various neuronal
architectures and learning procedures have
been tried. The propellers modeled are the
USN propeller series as reported by Denny et
al. (1989). These are commercially available
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marine propellers, which were tested on actual
sea conditions using a suitably modified USN
10,8m boat.

In propeller literature (Lewis 1988), it is custo-
mary to present experimental data as a series
of charts of thrust coefficient (K7), torque coef-
ficent (Kg) and efficiency (), versus the ad-
vance coefficient (J), for different values of the
pitch to diameter ratio (P/D), the blade area ra-
tio (BAR), the number of blades (z), and the
cavitation number (o). In this study we have
used a similar approach for the propeller input
Joutput mapping. We used five inputs, namely
the values of J, P/D BAR, z and o, and three
outputs, namely K7, 10K4 and n.

DESCRIPTION OF THE MODEL

Threes groups of networks have been tried us-
ing Neuroshell2 “neural network package.
These are: i) Standard feedforward muftilayer
architectures of three, four and five layers (in-
cluding the input and output layers), in which
all neurons of a previous layer are fully con-
nected to the next layer, ii) Three variants of
recurrent networks with dampened feedback
(Jordan-Elman nets), and iii) Three variants of
proprietary Ward networks (involving multiple
hidden slabs of different activations in each).

For each one of these basic architectures, dif-
ferent size layers have been used. These are
shown in Table 1.

For the case of the 3-layer network, eight dif-
ferent models have been investigated, aiming
at finding the optimum structure that will give
the least Root Mean Square (RMS) deviation
between the predicted and measured values of
Krand Kg . It has been found that a simple ar-
chitecture of 5-11-3 can produce adequately
accurate results. This is demonstrated in Fig. 1
which displays a bar chart of RMS deviation for
different architectures, for the specific case of
estimating K7. Similar graphs can be obtained




Table 1 Neural network architectures used in the simulations

ARCHITECTURE MODELS
3-LAYER 5-2-3 5-5-3 5-10-3 5-11-3 5-11-3 |5-15-3|5-20-3|5-25-3|5-30-3
4-LAYER 5-5-5-3 5-10-5-3 5-10-10-3
5-LAYER 5-5-5-5-3| 5-10-10-10-3
JORDAN-ELMAN Type 1| 5-5-5-3 5-5-10-3 5-5-15-3 5-5-20-3 5-5-20-3
JORDAN-ELMAN Type 2 | 5-5-5-3 | 5-10-10-13 | 5-15-15-13 |5-20-20-23 | 5-20-20-23
JORDAN-ELMAN Type 3| 5-5-5-3 5-5-10-3 5-5-15-3 5-5-20-3 5-5-20-3
WARD Type 1 5-5-5-3 5-10-10-3 5-20-20-3
WARD Type 2 5-5-5-5-3| 5-10-10-10-3 | 5-20-20-20-3
WARD Type 3 5-5-5-3 5-10-10-3 5-20-20-3 | 5-30-30-3 | 5-30-30-3

for the cases of 10 K, and n. Four and five-
layer topologies have also been included. it is
observed, however, that despite their more
complex structures, they were not as good
mappers as the simpler three-layer structures.
It is noted from this figure that the simple archi-
tecture of 5-11-3 produced the smallest error.
This is the same hidden layer size (11 neu-
rons) as suggested by Kolmogorov's theorem
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all other layers a logistic sigmoid has been em-
ployed. The weights were intitialized to a value
of 0.3. The 5-layer nets were practically very
difficult to train and they could not converge
fast to a low error. In the Jordan - Elman and
Ward networks different activations in different
layers have been tried. A general observation
was that even though these nets were fast in
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Figure 1 RMS difference between experimental and network predictions for Ky

(Hecht - Nielsen 1987)..

For all the networks described in Table 1, five
input neurons have been used corresponding
to the values of J, P/D, BAR, z, and o of the
five-element input vectors of the training data
set. The output is a three neuron vector. Each
element of the output vector corresponds to
the values of Ky, 10Kg and n. For the three,
four, and five-layer standard nets the back-
propagation learning algorithm has been em-
ployed (Werbos 1974, McClelland et al. 1986).
The gain was set to 0.1 and the momentum co-
efficient to 0.1. The input layer activation trans-
fer function was chosen to be linear, while in

dropping the RMS down to a low value in rela-
tively few epochs, they could not ultimately
meet the required criterion for training termina-
tion (average error less than 0.004), and hence
they could not produce such a good mapping,
or at least as good, as that of the simpler struc-
tures. The training data set had 248 patterns
while the test data set had 53.

RESULTS / DISCUSSION

Considering all networks attempted, it is noted
that the best mapping was obtained with the
simple 5-11-3 topology employing the standard
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backpropagation learning strategy. The more
complex structures were not only more calcula-
tion intensive, they also produced inferior map-
ping. In fact the large Jordan - Elman and

Fig. 2 shows predicted and measured values
of Kr, 10Kq and np versus J and o of a typical
case (z=4, BAR=0.72, P/D=1.058). It is easily
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Figure 2 Predicted and measured values of Ky, 10Kq , n versus J and o. Case of (z=4,

BAR=0.72, P/D=1.058).

Ward structures, as well as the 5-layer back
propagation nets were unable to perform safis-
factorily the required mapping for the selected
values of activations, gains and momentums.
The simpler Jordan - Elman and Ward struc-
tures were fast converging to the required cri-
terion that was set for training termination, but
could not achieve good mapping when com-
pared to the bakcpropagation nets.
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noted that the matching between predicted and
measured values is excellent. In fact it is so
close, that the two lines (measured and pre-
dicted) are not distinguishable.

The trained network was also tested on un-
known values of J. These values were select-
ed to fall both within the normal range of J that
was used in the training set, as well as slightly
outside (both on the high and low value sides




of the normal range). It was observed that the
prediction of the net was just as good as that
obtained for the complete training and test set

of 301 patterns discussed previously and
shown in Fig. 2.

 CONCLUSIONS

it has been shown that this method can
achieve good mapping and may be used in ac-
tual design work for propeller selection. Further
extensions could be the incorporation of actual
propeller data from sea trials into the system,
aiming at building a versatile expert system for
propeller design. Furthermore, the technique
may be considered for application in other
complex fields of naval architecture, such as
for the prediction of a ship’s wave making re-
sistance.

 NOMENCLATURE

BAR = Blade Area Ratio

h = Total static head at propeller centerline
J = Advance coefficient = V/ND

Kg = Torgue coefficient = Q/oN°D5

K7 = Thrust coefficient = T/oN?D4.

N = Propeller angular speed [revs/sec]
V, = Speed of advance

z = number of propeller blades

p = Propeller pitch

K/D = Propeller pitch ratio

Q = Torque

T =Thrust

n = Propeller efficiency = KpJ/2nKq

o = Water density

o = Caviation number = ZQh/Va2
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ABSTRACIT

During the last thirty years there has been a
considerable increase in the participation of Cy-
priot women in the labour force. In 1992, wom-
en comprised 38.7 per cent of the total eco-
nomically active population in Cyprus. Despite
their increasing number Cypriot women are
concentrated in female dominated and low paid
occupations. The objective of this paper is to
present a picture of Cypriot women in the la-
bour market and to investigate the factors
which are responsible for the lower status and
earnings of women in comparison to that of
men.

INTRODUCTION

The participation of women in the labour force
has exhibited a steady increase internationally.
The International Labour Organisation esti-
mates showed that women's participation rates
increased considerably after 1950, with the re-
sult that in 1980 women constituted more than
one third of the total number of workers world-
wide. Despite their increasing number working
women still suffer a great deal of discrimination
and their status and earnings are inferior to
those of men. ‘

During the last two decades there has been a
growing concern about the inferior status and
lower remuneration of women in the labour
market. Considerable research, motivated by
this concern, has been undertaken in the devel-
oped and most of the developing countries, es-
pecially during the decade of women 1975-85.
Research indicated that in order to account for
the inferior position of women in the labour mar-
ket a variety of factors need to be considered,
such as historical, social, economic, political
and personal.

In Cyprus, a middle-income developing country,
significant changes have taken place since
1960, when the island became an independent
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republic. Political, economic and social chang-
es resulted in the redefinition of gender roles
and the rise in the participation of women in the
labour force.

HISTORICAL REVIEW

The main sources of statistical information re-
garding employment in Cyprus are the decenni-
al Census reports and the Registrations of Es-
tablishments carried out by the Department of
Statistics and Research. Both have their limita-
tions and deficiencies.

According to the above sources women's par-
ticipation rates increased from 18.0 per cent of
the total employment in 1891 to 33.2 per cent
in 1960.

The political crisis between the two communi-
ties in 1963-64 prevented a full census of the
population after 1960 and Statistics after that
date cover only the Greek population and the
small minorities (Armenians, Maronites, etc.) in
the Government controlled area. This renders
any comparison before and after 1960 inaccu-
rate.

Since 1960, employment opportunities were of-
fered to women in a variety of sectors of the
newly formed Republic. In addition, the socio-
economic changes brought about by the conse-
quences of the Turkish invasion, resulted in a
considerable increase in the participation of
women in the labour force. A significant in-
crease occurred in the participation rates of
married women as the economy rapidly ex-
panded in the post-1974 war years. In addition,
the ratification of most of the United Nations
and the International Labour Office conventions
contributed to the increase in the participation
of Cypriot women in the labour force. in 1992
women constituted 38.7 per cent of the total ec-
onomically active population.

Table 1 below, indicates that the participation
rate of Greek Cypriot women can be favourably
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compared to the corresponding rates of the
southern and most of the northern European
countries.

WOMEN'S TRENDS OF EMPLOYMENT

In Cyprus as in all Mediterranean countries tra-
ditional values were very strong and gender

fice statistics (1985) between 1970 and 1980
the proportion of women working in agriculture
declined all over the world.

In Cyprus the conseguences of the Turkish in-
vasion on the economy accelerated the decline
in the sector of agriculture and created employ-
ment opportunities in other developing sectors
of the economy, i.e. manufacturing and trade.

Table 1 Female labour force participation rates (1992) in European Community compared to

Cyprus
COUNTRY NUMBER OF WOMEN WOMEN'S
(Thousands) PARTICIPATION (%)
BELGIUM 1484 44 .8
DENMARK 1222 71.3
GERMANY 12177 56.2
GREECE 1280 37.2
SPAIN 4098 31.7
FRANCE 9532 51.5
IRELAND 406 37.3
ITALY 7373 37.2
LUXEMBOURG 61 46.6
NETHERLANDS 2608 51.2
PORTUGAL 1987 57.4
UNITED KINGDOM 11400 61.8
CYPRUS 108 549

Source: Eurostat, Labour Force Survey, 1992, Statistical Abstract 1992 Dept of Statistics and Re-

search, Nicosia.

Note: Women's Participation represents the ratio of the total employment of women to the working-

age population of women (15-64).

roles were distinctly defined. Women's domes-
tic role influenced their patterns of employment
and the earliest female occupations were most-
ly in industries which were home-based. Ac-
cording to the 1921 Census, the majority of fe-
male employment (88.64%) was concentrated
in the following six principal occupations.

1. Weavers

Farmers and Cultivators

Ploughmen and Agricultural Labourers
Sewers and Dressmakers

Embroiderers

Domestic Servants

Agriculture has been the sector with the largest
representation of women in employment. In
1960, women in agriculture constituted 63% of
the total economically active women's popula-
tion. According to the International Labour Of-

ORGP IR
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Despite their increasing numbers in the labour
force, women are concentrated in female domi-
nated and low-paid occupations such as Cleri-
cal, Services and Sales, while their participation
in Professional and Managerial occupations, is
very low. Table 2, 3 and 4 set out information
on the occupational distribution, the earnings
and status of women in non-agricultural employ-
ment for the years 1976, 1981 and 1989.

Although the proportion of women in the profes-
sional group is quite high, the majority of wom-
en under this occupation belong to the Para-
medical personnel, Teachers and Technical
employees. Occupational segregation of the
sexes is very well defined in Cyprus, even by
the standards of Southern Europe, where sex
segregation is much greater than in Western
Europe, North America and the former socialist
countries of Eastern Europe.
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PERCENTAGE OF WOMEN
NUMBER OF WOMEN IN TOTAL EMPLOYMENT OF
OCCUPATION
OCCUPATION

1976 1981 1989 1976 1981 1989

Professional, Technical
and related workers 4620 6890 10371 36.1 38.2 40.9
Administrative & Managerial 160 260 485 6.5 7.6 10.2
Clerical Workers 7210 1150 19540 43.6 51.8 57.3
Sales Workers 4070 6240 10189 29.9 35.9 40.0
Service Workers 6240 8010 13825 37.3 41.8 45.3
Agricultural Workers * 10 130 75 5.0 16.5 10.0
Production Workers 12150 | 18050 | 21051 24.6 25.5 25.6
TOTAL 34460 | 50730 | 75536 30.8 33.6 37.2

Source: Registrations of Establishments, 1976, 1981 and 1989.
Note: * Includes only the agricultural workers employed in non-agricultural sectors.
In the estimate of the earning percentages

EARNINGS AND STATUS
OF CYPRIOT WOMEN shown in Table 3, over-time pay is included as

Women in Cyprus are generally paid much less  well. The percentage ratio of female to male
than men in all occupational groups. As seen rates of pay, excluding over-time are 58 for 1981,
from Table 3, the rates of pay are different with- 63 for 1985, 65 for 1989 and 66 for 1992. Thus
in the various professional groups. the increase in female earnings is continuous.

Table 3 Monthly female earnings as a percentage of male earnings by occupation 1976, 1981,
1985 and 1989.

FEMALE TO MALE EARNINGS (%)
iISCO OCCUPATION
1968
1976 1981 1985 1989
0N Professionals 53 62 77 72
2 Administrative and Managerial 70 68 71 73
3 Clerical 75 71 74 69
4 Sales 38 39 46 50
5 Services 59 58 53 54
6 Agricutture 52 51 57 55
7/8/9 Production 68 54 56 57
TOTAL 55 57 67 63

Source : Annual Wages and Salaries Surveys 1976, 1981, 1985, and 1989.Department of Statis-
tics and Research, Ministry of Finance, Nicosia,Cyprus.

Note : The data provide only an indicator and not absolute levels. ISCO : International Standard
Classification of Occupations. As from 1990 a different ISCO was used. (ISCO 1988) This renders
inaccurate any comparison of earnings by occupation before and after 1990.
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The monthly female earnings as a percentage
of male earnings are highest in the Professional
and Administrative and lowest in the Sales,
Services and Production occupations, where
women are over-represented. It should be not-
ed that Table 3 refers to paid employees only.
Considering the self-employed who are mostly
male (Table 4) and unpaid family workers, most
of whom are female, women's earnings as a
percentage of men's may be even lower than
the figures indicated in Table 3. Moreover,
there is a higher incidence of unemployment
among female workers.

In the Private sector the ratio of female to male
monthly earnings is much lower than in the
Public sector. it should be noted that the earn-
ings of employees in the Private sector are low-
er than in the Public sector in almost all occu-
pational groups. In Cyprus, until 1992 the
principle of equal pay for work of equal value
was officially acknowledged in the Public sector
and in some areas of the private sector includ-
ing banking and the hotel industry. The ILO
Convention No 100 on Equal Remuneration for
Work of Equal Value was ratified in 1987 but its
major principles were expected to be imple-
mented in 1992 (three years after the passing
of Law 158/89 on Equal Remuneration Be-
tween Men and Women for Work of Equal Val-
ue), so as to give time for the necessary

Table 4 Economic status of working population

lower participation of women in the labour force,
their concentration in a small range of low-paid
occupations and their poor representation in
Administrative and Managerial posts.

Since 1975 several research studies, have
been undertaken by the Department of Statis-
tics and Research of the government of Cyprus
investigating the participation, pattern of em-
ployment and position of Cypriot women in the
labour market. In 1991, the Industrial Training
Authority of Cyprus published a survey on the
exploitation of economically inactive female
population of Cyprus. In addition in 1994 the au-
thor completed a research study on Cypriot
Women in Society and Civil Engineering. Data
obtained from the above mentioned research
studies indicated the following:

PARTICIPATION IN THE LABOUR FORCE

Caring for children, household work, low wages
as well as the distance between employment
and residence seem to be the major constraints
on women's participation in the labour force.

WORK STATUS

TOTAL NUMBER

WOMEN’S PERCENTAGE
PARTICIPATION

1976 1981 1989 1976 1981 1989
Self Employed 23840 | 30570 | 31518 12.3 13.5 21.3
Unpaid Family Worker 3603 3573 3471 79.8 84.4 82.9
Paid Employee 89338 [ 121504 | 168086 32.9 36.5 30.2

Source : Registration of Establishments 1976, 1981 and 1989, Department of Statistics and Re-

search. Nicosia, Cyprus.

amendments of the collective agreements and
the preparation of the mechanisms for its imple-
mentation.

The examination of the figures and trends of
Greek-Cypriot female workers proves that the
status of Cypriot women in the labour force is
inferior to that of men. This is detected in the
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Market wage was the major incentive, while the
number and age structure of children were the
major potential constraints imposed on a wom-
an to enter the labour market.

The perceived need for income usually is ex-
pected to be a function of family income and
family size. In Cyprus the effect of increasing




family income and family size seemed to thwart
the wife's participation; many women claimed
that the quality and quantity of child-care insti-
tutions prevented them from taking up paid em-
ployment while they had small children. Al-
though, since 1976, the number of State pre-
primary schools and Private Nurseries has in-
creased considerably, it is obvious that caring
of children is still a constraint on the employ-
ment of married women.

DISCRIMINATION AND SEGREGATION

Discrimination against women in the labour
market can be classified in two broad groups.

a) Pre-entry labour market Discrimination.
b) Discrimination at work.
a) Pre-entry labour market Discrimination.

Gender socialisation and gender expectations
influence the attitudes and career aspirations of
boys and girls. Traditionally the man was con-
sidered as the main support of the house who
had to carry the big burden of the marriage obli-
gations, whilst the woman's role was to become
a good housewife and mother. Therefore, men
considered work as their first and ultimate prior-
ity contrary to women who considered their
family obligations as their first priority.

Gender expectations are mainly responsible for
the different streams of study and the different
specialisations followed by boys and girls in ed-
ucation. Boys being taught to be tough and
competitive follow mainly Commercial and Busi-
ness Administration and Engineering Technolo-
gy. On the contrary, there are very few girls in
Engineering specialisations. The majority of
them are in Humanities, Social Science and
Medical and Paramedical, since they are condi-
tioned to be tender and to care about others.

Education played a decisive role in the change
of women's social status and position in socie-
ty, since through education women acquire the
means for their personal, cultural and profes-
sional improvement. In recent years a consider-
able improvement has been achieved with the
unification of male and female studies and the
revision of reading books so as to eliminate
sexist ideology. Research studies in other
countries show that although there are no writ-
ten regulations implying gender differences in

the system of education there is still a hidden

curriculum for gender which permeates the en-
tire system: i.e. the structuring of schools and
teachers' gender expectations.

In the Ministry of Education in Cyprus, there
has been some preliminary discussion but to-
date there is no established policy towards the
elimination of gender differences in the educa-
tion system.

b) Discrimination at work.

Gender role expectations and employer's atti-
tudes to the recruitment, promotion and training
of women are contributory factors for women's
segregation in lower paying occupations. In
practice most women still do most of the do-
mestic tasks and their attitude towards work is
influenced by their gender expectations implied
by the traditional society. Generally women
seek employment with less responsibilities, in
order to be able to fulfil their double role of: -
reproducing children and looking after men -and
going out to work.

Since women are thought to follow a pattern of
intermittent participation in the labour market
because of their family responsibilities they are
placed at a disadvantage again in these occu-
pations; they are appointed to posts of secon-
dary importance. In addition, Trade Unions are
considered to have played a role in barring
women from certain occupations; Trade Unions
regard women as a threat to job and income se-
curity.

The Survey on the Employment Status of Cypri-
ot Women, conducted in 1981 revealed that
employers were found to believe that women
were in general not committed to the job market
though investigation showed that the overall la-
bour market experience of younger women ex-
ceeds that of comparable men. The employers
claimed that the greatest disparity between the
sexes was attributed to women's greater absen-
teeism, voluntary turnover, and lower supervi-
sory skills.

It is important however to note that a high per-
centage of respondents (ranging between 52
and 69 per cent) claimed no difference between
the two sexes for all the other performance indi-
cators (i.e. efficiency and productivity, lateness,
reliability, working with fellow employees of the
same and opposite sex and taking orders from
supervisors).
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Table 5 Vertical structure of Civil Engineers employed by the Public Works Department (1992)

POST NUMBER MALE FEMALE HIRED PROMOTED
Director 01 01 00 1963 1990
Executive Engineer A 02 02 00 1964 1990/91
Senior Executive Engineer 09 09 00 1953/69 1983/92
Executive Eng. Grade | 45 37 08 1972/86 1977/90
Executive Eng. Grade |l 08 03 05 1990/91

TOTAL 65 52 13 1953/91 1977/92

Source : Registration of Establishments 1976, 1981 and 1989, Department of Statistics and Re-

search, Nicosia, Cyprus.

The survey on the position of women Civil Engi-
neers in Cyprus, conducted by the author, indi-
cated that family responsibilities, gender role
expectations and employer's prejudism hinder
the professional evolution of women; the social
status, the professional achievements and posi-
tion of women Civil Engineers was lower than
men's while there were no women holding man-
agerial posts in any of the major Public and Pri-
vate establishments of the Construction indus-
try.

The survey showed that about half of the fe-
male respondents were discriminated against in
their work experience by their employers with
respect to recruitment, work on site, promotions
and salaries. It was noted that there were more
differences in the duties and work behaviour of
men and women Technicians than men and
women Civil Engineers.

Earnings and Status of Cypriot Women

It is generally accepted that sex discrimination
in pay and other conditions of employment is
widely practised worldwide. In Cyprus until
1992 equal pay has been applied only to gov-
ernment, semi-government and banking organi-
sations. Although in the Public sector there is
equal remuneration for men and women, the
average earnings of women appear to be lower
than for men in all occupational groups.

The difference may be explained by the larger
number of men employed, generally with longer
work experience; this has resulted in more
promotion posts and higher salaries for men.

The vertical structure of Civil Engineers em-
ployed by the Public Works Department may be
used as an example (Table 5).
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It was noted that in the Private sector, the dif-
ference between the rates of pay of female Civil
Engineers and male Civil Engineering Techni-
cians was marginal. The rates of pay of female
Civil Engineering Technicians was much lower
than the corresponding of males. This is an in-
dication of the low status of women Civil Engi-
neers in the Cyprus market. Until recently the
Engineering profession was dominated by men,
since women were considered by Cypriot socie-
ty as unable to deal with scientific problems and
mathematical applications. In addition work on
site was not approved as a task appropriate to a
woman's nature.

House and Stylianou used data collected by the
Survey of Wages and Salaries, 1979 in order to
find the factors of wage discrimination against
women. Their conclusion was that age and edu-
cation did not seem to be responsible for the
earning differentials of the two sexes, since
women earned less than men of the same age
and educational level. Women's average earn-
ings were not only lower than men's but they al-
so rose at a slower rate with age than men's
earnings.

The Survey on the Employment Status of Wom-
en in Cyprus revealed that employers' attitudes
to the recruitment, promotion and training of
women contributed to the sex pay differentials.
According to the survey employers gave the fol-
lowing reasons for sex earning differences: low-
er productivity, trade union agreements and
willingness of women to work for lower wages.
The last point is verified by the findings of the
Survey .on Graduating Students Abroad 1986;
females anticipated to be employed with a low-
er salary than males, coming to 77 per cent of
the salary anticipated by males.




The Survey on the position of Cypriot women
Civil Engineers revealed that a considerable
number of employers indicated that men work-
ing in their establishments achieved higher ba-
sic salaries than women. They mainly attributed
this difference to the following reasons:

a) Women are reluctant to take responsibilities.

b) Women are willing to work for lower salaries.

c) Women do not normally work above their
contractual commitments.

d) Women are unable to cope with the de-
mands of site work.

| CONCLUSIONS

During the last 30 years there has been a con-
siderable increase in the participation of Cypriot
women in the labour force. In 1992, women
comprised 38.7 per cent of the total economi-
cally active population.

Before 1960, agriculture was the sector with the
largest representation of women in employ-
ment, where women normally worked as unpaid
family workers.

The decline of agriculture and the socio-
economic changes brought about after the inde-
pendence of Cyprus enabled the participation of
women in other sectors of the developing econ-
omy.

Cypriot women are concentrated in female dom-
inated occupations such as clerical, sales and
services. There is a well defined occupational
segregation of the sexes which is amongst the
most marked in Southern European countries.

Market wage was the main incentive for women
to enter the labour force, while caring for chil-
dren and household work were the main con-
straints. In addition household duties were re-

sponsible for the low occupational expectations
of women.

In Cyprus, the earnings of women are lower to
the earnings of men in all occupational groups.
in 1992, the ratio of the monthly female earn-
ings as a percentage of male's , excluding over-
time, was 66 per cent.

Gender role expectations as well as employers'
prejudices seem to influence female lower earn-
ings and status compared to that of males.

The general conclusion must be that sex dis-
crimination in pay and other conditions of em-
ployment is widely spread in Cyprus. Although
there is a considerable improvement in the par-
ticipation and position of women in the Cyprus
labour market, there is a long way to go until
women are as favourably treated as men.
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INTRODUCTION

The applications of radiofrequency electromag-
netic energy are numerous and increasing. Nat-
urally occurring levels of these fields in the en-
vironment are low but equipment utilising this
form of energy is to be found in applications in
commerce and industry, research, medicine
and at home. The frequencies under considera-
tion are extending from 100 kHz to 300 GHz at
intensities which vary from very small to very
high. In a variety of publications the range be-
tween 300 MHz and 300 GHz is often referred
to as microwave (mW) radiation.

It is the higher intensities that are of concern,
because they interact with biological systems
and they are capable of producing adverse
health effects.

QUANTITIES AND UNITS

Radiofrequency, or RF, fields are defined by
the magnitudes of the constituent electric field
strength (E) expressed in Volts per metre (V/im)
and magnetic field strength (H) expressed in
amperes per metre (A/m). E and H are vector
fields i.e. they are described at each point by
two quantities, magnitude and direction. For
frequencies in the region of 10 MHz and above
the basic limits of exposure will be expressed
by the quantity specific absorption rate (SAR).
This is simply defined as the power absorbed
per unit mass and its Sl units are Watts per kil-
ogramme (W/kg). The SAR has no significance
for frequencies below 10 MHz because biologi-
cal effects resulting from human exposure are
more fundamentally correlated to the current
density induced in the body. For the frequency
range between 0.1 and 10 MHz the relation-
ships between electric and magnetic fields out-
side the body have not been well developed
and hence the basic limits of exposure will be
expressed in terms of the incident effective
electric field strength (Eeff V/m) and effective
magnetic field strength (Heff A/m).
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For a plane wave the ratio of the electric field
strength to the magnetic field strength is given
by a constant known as the characteristic impe-
dance (Z), where

anlley

in free space,
7 =120 =377Q.

The Poynting vector, expressed in watts per
square metre (W/m2), describes the energy
transfer by representing the magnitude and the
direction of the electromagnetic flux density,

S=ExH

For a plane wave this is related to the electric
and magnetic field strengths as follows:

E? _ E?

S= 108 =377

S = 1207H? = 337H2

It is, also, reminded here that the frequency (f),
the wavelength (A) and the velocity (v) of elec-
tromagnetic waves are inter-related by:

v ="fA

Exposure conditions from an RF source such as
an antenna can be divided into two regions: the
near-field zone and the far-field zone. In many
instances the former is subdivided further. In
the immediate vicinity of the antenna is the re-
active zone, where the energy is nearly fully
stored and not radiated. This is followed by the
radiation near-field.The distance from the anten-
na corresponding to the point to where the
near-field changes to the far-field, is given by:

2a*
A
where a is the greatest dimension of the anten-

na.The distribution of the field in an area ex-
posed to RF radiation is not always uniform and




is usually distorted when an object is placed in
it. When electromagnetic waves encounter an
object a portion of the incident energy is reflect-
ed, some is absorbed and another portion is
transmitted through. The percentage of each
depends on the frequency and polarisation of
the field and the electrical properties and shape
of the object. It is, therefore, usual to refer to
two sitations when considering the effects of
RF waves. The perturbed or body-present situ-
ation and the un-perturbed or body-absent situ-
ation. Since the interactions of RF fields with bi-
ological systems depend on the field
characteristics the following factors should be
considered when describing exposures to RF
fields:

® near- or far- field exposure

@ eclectric and magnetic field strengths for
near-field exposure

@ either electric or magnetic field strength for
far-field exposure

@ spatial variations of the field magnitude

e field polarization (direction of the electric
field with respect to wave propagation direc-
tion)

EXPOSURE SOURCES AND DEVICES

RF energy is used extensively in many applica-
tions exposing workers and general public to
potentially hazardous situations. When evaluat-
ing the importance and impact of RF sources
the following factors must be taken into ac-
count:

@ production of hazardous tevels under normal
and abnormal operating conditions

@ the number of sources in use

@ the number of persons who might be ex-
posed and the duration of the exposure

The sources of RF radiation are classified in the
following categories:

Ambient environment

The radiation present in the environment is
mainly due to radio and television transmis-
sions.

Estimates made in the USA show that urban
population is exposed to a cumulative median

exposure density of 50 ~W/m2. In some cases
this may reach 10 mW/m2.

High power sources

This is an arbitrarily defined device which is capa-
ble of producing a main beam density of 1 W/m2
at a distance of 100m from the source.

Systems belonging to this category are:

@ high transmitter power and high gain anten-
na broadcasting stations

® tracking and acquisition radars, including air
traffic control radars

® satellite communications earth terminals

The average main-beam power densities gener-
ated by some of these systems could be as
high as 1 kW/m2.

Low power sources

Common low-power RF sources and typical ex-
posure levels include:

@ Dpolice traffic control radar. 10 mW/m2 at dis-
tances <10m

@ microwave relay systems used in television
and telecommunications. Irradiation is much
less than 10 mW/m2. It becomes negligible
due to the fact that transmitters are mount-
ed on tall towers and beams are highly colli-
mated.

@ cable TV distribution. The same as the
above.

® microwave ovens. Energy is directed in a
confined shielded space. Unwanted radia-
tion may occur due to leakages. The quanti-
ties are considered very small due to rapid
decrease in power densities with distance.
For example: 50 mW/m2 at 5 cm becomes
15 mW/m2 at 30 cm and 0.1 mW/m2 at 1m.

Occupational exposure
a) Induction heating

Alternating magnetic fields induce electric cur-
rents, called eddy currents, to conductive mate-
rials in the vicinity of these fields. As a conse-
quence of the circulating currents is the heating
of the conductive material. This principle is util-
ised in various industrial applications such as:
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forging, annealing, tempering, brazing and sol-
dering. The operating frequencies are from 50
Hz to about 10 kHz.

For effective heating, the dimensions of the
coils producing the magnetic fields are compact
and hence the possibility for whole body expo-
sure of operators is remote. Localised densities
of the magnetic field to which parts of the oper-
ator, such as the hands, are exposed may be
as high as 25 mT (20 kA/m). The levels of elec-
tric field densities are very small.

b) Dielectric heating

RF energy is used to heat up dielectric materi-
als in many industrial processed such as the
sealing of plastics, glue drying, curing particle
boards and panels and heating paper and fab-
rics.

The operating frequencies are in one of the in-
dustrial, scientific and medical (ISM) frequen-
cies, namely 13.56, 27.12 and 40.68 MHz from
50 Hz to about 10 kHz.

The power delivered by these units varies from
a few kW to tens of kW, and the use of un-
shielded electrodes can produce relatively high
fields around them. Surveys in many countries
including USA, Canada and Sweden have
shown that some operators are exposed to
electric fields ranging from 200 V/m to 300 V/M
and magnetic fields ranging between 0.5 A/m
to 0.8 A/m. These surveys identify hazardous
situations and various authorities recommend
ways which will reduce the levels to acceptable
levels.

Communications

The majority of workers in the fields of commu-
nication. are exposed to low strength fields
which seldomly exceed 1 pW/cm? in radio
transmitter rooms, near the bases of transmit-
ter towers and in adjacent buildings.

High level exposures occur, mainly, in the vicin-
ity of antennas of high power transmitters.
Workers climbing antenna towers may be ex-
posed to local fields which can be as high as
1000 V/m for electric and 5 A/m for magnetic
fields. Another potentially hazardous situation
may arise when the interlocks of the transmitter
cabinets are defeated and the doors are left
open. The power densities in such situations
may rise up to 2000 W/m?.
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Other sources of exposure to the general popu-
lation and workers arise from the use of porta-
ble or mobile radio transmitters. Electric and
magnetic field strength near the transmitting
antenna could be quite high.

Medical
a) Diathermy

This was the earliest therapeutic application of
electromagnetic fields. There are two types,
short wave at about 27 MHz and microwave at
915 or 2450 MHz. The patient is exposed to
high intensity localised fields which cause sus-
tained increase in tissue temperature, exposure
times are typically 15-30 minutes. Operators
are exposed to fields in the range of 60 V/m
and/or 0.16 A/m in the normal position. These
levels could be exceeded considerably near the
application electrodes.

b) Cancer therapy

This a relatively new method which basically
causes local hyperthermia for tissue cancer
therapy. Heating is induced by currents flowing
in custom made coils at frequencies in the
range of 13.56 MHz. As with diathermy, the pa-
tient is exposed to intense localised fields for
short periods. There are no specific exposure
measurements for operators.

c) Magnetic resonance imaging

RF fields in conjunction with static and slow var-
ying magnetic fields are used in this imaging
technique. Systems used at present operate at
frequencies ranging from about 6 to 100 MHz.
The magnetic field is contained within the pa-
tient enclosure and the exposure of the opera-
tors is negligible.

INSTRUMENTATION AND MEASUREMENT

The range of the RF fields examined is consid-
erably extensive and there isn't a single instru-
ment or technique which can measure the en-
tire range. In general, instrumentation is made
up of three distinct parts: sensor, leads and me-
ter, each having the following function:

Sensor This is basically an antenna that usu-
ally incorporates the detector which
detects the level of the particular field

to be measured.




Leads

They convey the signal from the sen-
sor to the meter. When considering
these it is usual to take into account
their coupling the sensor and the me-
ter. The major problem with the leads
is that they can perturb the field or
they themselves will act as antennae
under certain conditions thus feeding
incorrect values to the meter. Some
of these problems are reduced by us-
ing either high resistance shielded
wires or optical fibres.

Meter It consists of signal conditioning cir-

cuitry and means of display.

There are instruments which measure the elec-
tric or magnetic field parameters and fewer
measuring directly in power.

The usual detectors are thermocouples, diodes
and bolometric devices. For higher frequency,
pulsating fields thermocouples appear to have
more advantages in that their response is true
rms and they are not affected by ambient condi-
tions. A disadvantage is their weakness to han-
dle larger impulse powers in which case they
may burn out.

Accuracy and Calibration

Several methods are available for calibrating
the measuring instruments, one of these should
be used regularly to confirm the accuracy of the
instrument. It is, however, always recommend-
ed to perform a functional check before and af-
ter a measurement is performed. Care should
always be taken when measuring to eliminate
common sources of error, the major being
those of correct antenna orientation and field
disturbance by the presence of the operator.

Survey of fields

A correctly measured potentially hazardous
field should take into consideration as many un-
known field characteristics as possible. A possi-
ble checklist which could be used is:

@ rated power output of all sources

@ nominal and spurious frequency and har-
monics

@ type, peak and rms moduiation characteris-
tics

@ details of antenna characteristics
@ polarisation of the field

@ exact distance of measuring site to field
source

DOSIMETRY

Exposure of living organisms to RF fields re-
sults in the induction of RF fields and currents
inside the body. It is these internal fields and
currents which are responsible for interactions
with the biological systems. A guantity that is
quoted for dosimetry is the specific absorption
rate (SAR). It is defined as the rate of energy
transfer to a unit mass of the body.

_d AW, _ d AW
SAR = 4iCam’ = 4t Gav)
where AW is the energy transferred to a mass
Am, AV is the volume containing the mass Am
and is the density of the mass.

For a sinusoidally varying field the SAR in a
small volume of tissue in which the electric field,
E, is constant, is given by:

o B2

p
where o is the conductivity of the tissue and
E%n is the rms magnitude of the electric field in
the tissue. The initial rate of temperature rise is
directly proportional to the SAR, provided that
the heat losses are small and can be neglected.

dT _ SAR
dt = ¢

SAR =

where T is the temperature, t is the time and ¢
is the specific heat capacity.

Two SAR's are frequently quoted, the average
and the local. The average refers to the whole
body average and is defined as the total energy
transferred to the body in unit time divided by
the total mass of the body. The local refers to a
small volume or localised transfer.

The SAR in a biological system depends on
several exposure parameters, these are: fre-
guency, intensity, polarization, near- and far-
field exposure, presence of reflecting surfaces,
etc. Furthermore SAR depends on the parame-
ters of the body such as: size, shape, electrical
properties, etc.

There is a considerable amount of progress
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that was made towards determining, either the-
oretically or experimentally, the SAR on hu-
mans and animals. The graphs shown in Figure
1 and Figure 2 are examples of this work.

It is interesting to note that for E polarisation,
maximum absorption occurs at about 70-80
MHz. This frequency is usually referred to as
resonant frequency.

The average SAR also depends on the size
and shape of the body as shown clearly by Fig.
2, where SAR's absorbed by models of differ-
ent species.

Average SAR (W/kg)
=)
1

107" 3

1074

T lfl”\l LI O o 1 ll ™1 '.vll)’ T T 1 v
10 10? 10° 10* 10°
Frequency {MHz)

Figure 1 SAR in a spheroid model of an av-
erage man, 1.75 m, 70 kg, exposed to a plain
wave of 10 W/m2. E electric field parallel to
the main body axis, H magnetic field parallel
to the main body axis and K wave propaga-
tion from head to toe.

INTERACTION MECHANISMS

Three interaction mechanisms exist, thermal,
athermal and electric shock and burn.

Thermal mechanisms of interaction

When a living organism absorbs RF energy its
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Figure 2 SAR in spheroid models of man,
monkey and mouse exposed to a plane wave
of 10 W/m2 in the E polarization.

temperature may rise. This is not always the
case, because due to thermoregulatory re
sponses RF energy may be deposited in the
body without causing temperature increase.
The initial rate of temperature rise depends and
is proportional to the SAR, as indicated previ-
ously. The exact mechanisms of converting RF
energy to thermal energy at molecular levels
are not yet fully understood although there is a
considerable amount of work in this field.

When RF deposition and conversion to thermal
energy in a biological body exceeds its heat dis-
sipation capabilities then an increase in temper-
ature occurs,

One of the effects of this temperature increase
is the killing of the living cells or cell mutagene-
sis which depends on the temperature and the
time. These factors have been quantified and
led to the concept of "thermal dose". The ther-
mal dose may be described as the mathemati-
cal description of the time-temperature relation-
ship as related to the biological endpoint and
converted to an exposure time at some refer-
ence temperature. Theoretical and practical
work has shown that the temperature of 43 °C
is critical and may be taken as the reference
temperature for expressing the heat dose.




Athermal mechanisms of interaction

RF fields and in particular those at lower fre-
quencies, are capable of inducing currents in
the human body. These currents may be of
such magnitude so as to cause electrical stimu-
lation of excitable membranes of nerves and
muscles. The critical levels of field strengths
are considerably high and are in the region of
100 kV/m for electric and 1.5 kA/m for magnetic
fields. Various other effects associated with
nerve stimulation have been observed and are
mention at a later stage.

Electric shock and burn

When ungrounded or poorly grounded metallic
objects are exposed to RF fields become elec-
trically charged i.e. they accumulate an electric
charge which depends on their surface area, in-
sulation to ground and other factors. If a per-
son, standing on the ground, touches one of
these surfaces, it will provide a conductive path
to ground. Depending on the amount of the cur-
rent passing through the body the person may
experience anything from a minor tingling sen-
sation to a severe burn. Burns usually occur
when the current exceeds 200 mA.

BIOLOGICAL EFFECTS

The biological effects of RF radiation will be
dealt with by considering the present knowl-
edge of effects humans and the experimental
biological effects on animals.

Human studies
a) Cutaneous perception

Exposure of the human body to RF radiation
may cause heating which is detectable by the
temperature sensitive receptors of the skin.
Various studies have shown that detectable
thermal effects occur at certain frequencies
(higher end) while at others (lower end) RF ra-
diation is absorbed and may cause a tempera-
ture increase below the cutaneous thermal re-
ceptors. Cell damage may occur at a threshold
temperature of about 42 °C, which is below the
thermal pain threshold of 45 °C. Thus it can be
concluded that that cutaneous perception is an
unreliable indicator of potentially unsafe expo-
sure levels. it can only be relied upon for fields

whose wavelengths are comparable to the
thickness of the skin.

b) Ocular effects

Although some studies have associated lens
defects with microwave radiation exposure, the
present view is that low-level, chronic exposure
to microwave radiation does not induce cata-
racts in man.

¢) Numerical modeling of thermoregulatory
responses in man

Most studies on the effects of RF radiation on
humans are based on models which have been
designed to resemble as much as possible to
the human body. None of these models is per-
fect and the results should be looked upon in
this context.

d) Auditory effects (RF hearing)

When a person is exposed to pulsating radia-
tion it is possible that the person would hear an
audible sound described as buzz, click or
knock, which appears to originate from within or
behind the head. It is known that this effect is
due to the thermoelastic expansion mechanism
but it is not known what structure in the head
transduces the microwave energy to acoustic
energy.

e) Congenial anomalies and reproductive ef-
fects

At present the data on humans exposed to RF
radiation are not adequate or sufficiently devel-
oped to be useful in defining risk or determining
exposure limits.

Non-human studies
a) Thermoregulatory responses to RF radia-
tion

The SAR required to increase the thermoregu-
latory effector or to raise the temperature of the
animals decreases with increasing mass.

Thermoregulatory responses by mammals dur-
ing RF radiation exposure are similar to those
to high ambient temperature.

Due to heat stress from absorbed RF energy
dose rates of 3.6 - 7 W/kg are lethal to rats,
rabbits, dogs and resus monkeys exposed for 1
- 4 hours.

b) Reproductive Effects

RF radiation was found to be teratogenic at ex-
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posure conditions that approach lethal levels for
pregnant animals. Temporary sterility occurred
in male rats at a SAR of 5.6 W/kg which caused
considerable testicular temperature rise.

c) Effects on blood forming and immune sys-
tems

Effects on the blood forming and immune sys-
tems have been reported at SARs greater than
0.4 W/kg. These were not disassociated from
the thermal effect.

d) Nervous system

Acute or chronic continuous or pulsed-wave ir-
radiation of animals at SARs above 2 W/kg can
produce morphological alterations in the central
nervous system.

RF fields sinusoidally modulated at ELF fre-
guencies, mainly 16 Hz, cause changes in the
central nervous system in vitro and in live ani-
mals. The physiological significance of these ef-
fect have not been established.

e) Behaviour

Various effects were found in rats. Data on oth-
er species is not available.

f) Cataracts

Threshold RF power density for cataract induc-
tion, long term exposure, has not been defined.
It is believed to be much higher than that re-
quired to cause other problems.

g) Endocrine and other Physiological Effects

Changes in gland operation, such as the thy-
roid, are consistent with those of heating.

h) Molecular, Subcellular and Cellular Effects

For most molecular or subcellular systems ex-
posed in vitro, no consistent biological effects
were reported.

i) Genetics and mutagenesis

Low or moderate intensity RF radiation was not
found to cause mutation in biological systems
unless the temperature increased considerably
causing substantial thermal loading.

J) Life span and carcinogenesis

There is no conclusive evidence of the effect of
long term exposure to RF radiation on the life
span of experimental animals or on cancer.
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PROTECTIVE MEASURES
AND STANDARDS

The aim of protective measures is to eliminate
or to reduce unnecessary exposure of humans
to RF fields, and to keep all exposure below the
relevant applicable limit of the general public or
occupational exposed people.

Engineering at the design stages should take
into account the safety aspect and incorporate
within the equipment or devices appropriate
means which reduce or prevent exposure to RF
fields.

The manual accompanying the equipment
should always state the safety rules applicable
during operation.

Furthermore the operator should undergo ap-
propriate training prior to handling the equip-
ment.

As a rule stray fields and leakage should be
kept below the limits applicable to general pub-
lic.

The International Radiation Protection Associa-
tion (IRPA) and the International Labour Office
(ILO) have prepared the "Code of practice: Pro-
tection of workers against radiofrequency and
microwave radiation in the working environ-
ment", ILO, Geneva, 1986.

Protective garments and eyewear have been
developed to allow people to work in areas
where the field strength is high, the properties
of these are considered as unsatisfactory and
their use is not recommended at present. The
use of non-reflective materials for reducing re-
flections from objects and walls is effective.

Radiation surveys around RF sources should
be regular.

To avoid RF burns or shock that may occur
from charges induced on metallic objects in the
vicinity of high RF fields, such objects should be
grounded.

Care should be taken, when siting inflammatory
or explosive materials, because sparking on
metallic objects may ignite or detonate them.

Users of electronic prosthetic devices should be
restricted from entering high field strength are-
as.




CONCLUSIONS

Electromagnetic fields in the radiofrequencies
from 300 kHz to 300 GHz are quantified in
terms of the electric field strength and magnetic
field strength. It is usual, however, when evalu-
ating the exposure hazards to express fields in
terms of the power density W/m2.

Instrumentation for measuring RF fields is com-
mercially available.

For complete field specification it is necessary
to measure the values of both fields.

Contact with large, ungrounded metal objects in
the presence of strong RF fields may be haz-
ardous.

At any given frequency the field strength of the
natural radiation is very small compared to the
man-made radiation.

The urban population is exposed to power den-
sities of the order of hundreds of mW/m2. High-
er exposures may take place

In therapeutic application exposures may be
high enough to cause an elevation of the tissue
temperature.

The dosimetric quantity for exposure limits is
the Specific Absorption Rate, SAR (W/kg).

At frequencies above 10 GHz the energy is de-

Whole-body SARs of 1-4 W/kg at 70 MHz are
expected to cause a core temperature rise of
about 2°C in a healthy human in an hour.

High level RF is a source of thermal energy and
may cause any of the problems associated with
the heating of biological systems, such as:
Burns, temporary and permanent changes in
reproduction, cataracts and death.

EXPOSURE LIMITS

The objective of setting exposure limits is to
protect human health from potentially harmful
effects. Exposure limits are, as usual, distin-
guished between the general population and
the special groups within it, such as those
working in potentially hazardous environments,
the so called occupational exposed population.
The occupational exposed population is consid-
ered as the population consisting of adults ex-
posed under controlled conditions and who are
trained to be aware of the potential risks and to
take the appropriate precautions. The duration
of the exposure is not continuous but is limited
to a normal day shift during a normal working
lifetime. On the other hand the general public
consists individuals of all ages and different
heath status. The general public may be una-
ware of the presence of the fields and is ex-
posed 24 hours per day and over the whole life-

Table 1 Occupational exposure limits to radiofrequency electromagnetic fields

Freguency Electric Magnetic
Range Field Field
f (MHz) E (V/m) H (A/m)

=

Power
Density
Peq (mW/ sz)

Power
Density
Peq (W/ mz)

0.1-1 614 1.6/ - -
>1-10 614/t 1.6/t - -
>10-400 61 0.16 10 1
>400-2000 3f'’2 0.008f"2 £/40 /400
>2000-300000 137 0.36 50 5

Notes: Hazards of RF burns should be eliminated by limiting currents from contact with metal ob-
Jects. This may be achieved by reducing the E values from 614 to 194 V/m in the range of 0.1 to 1
MHz and from 614/f to 194/ f 2 in the range from >1 to 10 MHz. Where f = frequency measured
in MHz. (Source: IRPA)

time. The general public is not expected to take
any precautions. it is obvious from the above
considerations that the maximum levels for
each group will be different.

IRPA proposed for this purpose the exposure
limits shown in Tables 1 and 2.

posited close to the body surface.

Maximum SAR of a grounded person, occurs at
about 30 MHz, while for a standard person it
occurs at 70 MHz.
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Table 2 Exposure limits to radiofrequency electromagnetic fields for the general public

Frequency Electric Magnetic Power Power
Range Field Field Density Density

f (MHz) E (V/m) H (A/m) Peq (W/m2) Peq (MW/cm?)
0.1-1 87 0.23/1'2 - -

>1-10 87/ 0.23/'* - -

>10-400 27.5 0.073 2 0.2
>400-2000 1.375" 0.0037f'"? /200 £/2000
>2000-300000 61 0.16 10 1

Notes: f = frequency in MHz

SPECIFIC EXAMPLES

A court in California has recently (21 January
1993) freed from obligation a police radar man-
ufacturer in allegations that the radar manufac-
tured by the company caused cancer in an offi-
cer that used it.

Various tests were carried out by reputable or-
ganizations, including the American National In-
stitute of Standards and Technology (NIST) for-
merly National Bureau of Standards, (NBS)
have found consistently that the radiation level
of electromagnetic energy is 18 times lower
that the accepted exposure limits set by the Oc-
cupational Safety and Health Administration
(OSHA). Other cases, however, are still out-
standing.

The traffic radar was introduced as a speed en-
forcement tool, in some countries as long ago
as the 1940's as a by product of the war radar
developed during the World War II.

In the United States they operate in specified
high frequency bands. These are within the X-
band 10.525 GHz, K-band 24.150 GHz and
Ka-band 33.7 GHz. These frequencies are in
the bands used for mobile radio, TV, FM radio
broadcasting and cellular telephones.

The output power from these units is normaily
in the range 10 to 100 mW with a typical output
of 15 mW. Similar microwave transmitters op-
erate automatic doors or employed as intruder
alarm sensors. In 1981 the NBS performed a
study in which the power levels measured with-
in the police vehicle was 0.36 mW/cm2 while
the average value was in the range of 0.01
mW/cm?.

In 1991 a new study by the Institute of Police
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Technology and Management (IPTM) found
that at two inches from the face of the antenna
the maximum level was 0.55 mW/cm and the
average value was 0.17 mW/cm?.

Both worse case measurements are well below
the acceptable minimum. Exposure of the pub-
lic to this radiation was found to be below the
measuring ability of typical survey-monitors.

It is reminded here that the established expo-
sure limits are in the range of 5 to 10 mW/cm2
as given by OSHA, the America Conference of
Governmental Industrial Hygienists (ACGIH),
ANSI and IEEE.

(Source: Conference of Radiation Control Pro-
gram Directors Inc (CRCPD) Newsbrief, Feb
1993).
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ABSTRACT

This paper investigates the effect of the physi-
cal location of the auxiliary source of energy
and the collector return height in thermosy-
phon solar water heaters. The investigation
has been based on a domestic thermosyphon
solar water heating system, which was simulat-
ed using the TRNSYS simulation programme.
It is demonstrated that the arrangement with
external auxiliary unit has a higher collector ef-
ficiency and results to a higher annual solar
fraction than the in-tank auxiliary configuration.
In the case of in-tank auxiliary, the system per-
formance increases with the height of the auxil-
iary position from the bottom of the storage
tank. The system performance is also sensitive
to the height of the collector return from the
bottom of the tank.

INTRODUCTION

Solar water heating is the most popular appli-
cation of solar energy in the world. The sim-
plest water heating system is based on the
thermosyphon principle and is the type of sys-
tem most developed. Thermosyphon solar wa-
ter heaters are considered a very attractive ap-
plication of solar energy and have gained
popularity in many countries. In Cyprus, for
example, it is estimated that there are more
than 140,000 units in operation, which means
one solar water heater for every five people on
the island. According to a survey conducted by
the Ministry of Commerce, Industry and Tour-
ism, 91% of households in Cyprus are
equipped with solar water heaters. Another
example is Israel, where there are more than
600,000 units in operation, which are capable
of supplying about 70% of a consumer's do-
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mestic hot water requirements (Kudish et al.,
1985) and Greece with about 600,000 units in-
stalled and an annual production of 62,000
units (Lamaris, 1994).

Owing to the fact that solar energy is variable
and intermittent, it is necessary to provide for
an auxiliary source of energy to back up the
system in case of insufficient solar energy and
make it reliable and capable of meeting the hot
water load. The question which usually arises
in dealing with this part of the system is what
size of auxiliary heater and where to install it.
The size is easily determined once the collec-
tor and storage tank sizes are decided. With
regard to the positioning of the auxiliary energy
unit, there are two possible arrangements:

a. In-tank, (built-in the storage tank), where
the auxiliary energy source is integrated in
the storage tank, either in the form of elec-
tric immersion heater, or a hot water heat-
ing coil fed by a water boiler.

b. External, in the water leaving the storage
tank, which requires a heater outside the
storage tank (electric element or hot water
heating coil).

According to Duffie and Beckman (1991), the
external auxiliary heater has the advantage of
using the maximum possible solar energy from
the storage tank without driving up the collec-
tor temperature. In fact, this arrangement helps
to avoid the heating of the whole quantity of
water in the storage tank, and thus economize
auxiliary energy. Michaelides et al. (1993)
studied the effect of position of auxiliary in
forced circulation solar hot water systems and
demonstrated that the arrangement with exter-
nal auxiliary unit results in a higher collector ef-
ficiency and definitely higher solar fraction than




the in-tank configuration. An experimental
study conducted in Greece (Andronikos and
Spyridonos, 1992) reported that the perfor-
mance of a thermosyphon solar water heater is
improved when the auxiliary heater is installed
outside the storage tank. Morrison et al. (1984)
found that the efficiency of a thermosyphon
system with in-tank auxiliary heater is slightly
higher than an equivalent pumped circulation
system, due to better stratification in the stor-
age tank in the thermosyphon system. External
auxiliary, however, requires large power out-
puts and are therefore more expensive (Lorenz
etal., 1993).

The purpose of this study is to investigate
whether and how the thermal performance and
solar fraction of a thermosyphon solar system
is affected from the vertical position of the aux-
iliary heater in the storage tank in combination

ty 180 litres equipped with a 3 kW electric heat-
er and interconnecting piping. The collectors
are connected in parallel through the supply
headers, each employing ten evenly spaced
parallel copper pipes embossed by semi-
circular grooves formed in the flat plate absorb-
er. This system is rated to meet the hot water
requirements of a family of four under the
weather conditions of Nicosia (Meteorological
Service, 1985). It is assumed that the daily hot
water consumption per person is 40 litres and
the consumption pattern is similar to that of
RAND (Mutch, 1974) and is illustrated in Fig. 2.

Due to the complexity of the problem the inves-
tigation has been conducted through computer
simulations using the TRNSYS simulation pro-
gramme (Klein et al.,, 1990). This approach
can provide a mean of analyzing the dynamic
performance of the system in response to se-
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with the height of the collector return from the
bottom of the tank.

THE SYSTEM AND
THE SIMULATION MODEL

The schematic diagram of the system under in-
vestigation is shown in Fig. 1. It consists of two
flat plate solar collectors having a total surface
area of 3 m2, tilted at 42 degrees from horizon-
tal, an insulated vertical storage tank of capaci-

Fig. 1 Schematic diagram of a thermosyphon solar water heating system

lected meteorological data and load profiles.
Morrison and Braun (1985) studied the perfor-
mance of thermosyphon systems in Australia
and reported a good agreement between ex-
perimental and TRNSYS simulation resuits.

The system parameters and other pertinent
technical details of the system are given in Ta-
ble 1. It is to be noted that the performance
characteristics of the solar collector and the
heat loss coefficient of the storage tank used
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Fig. 2 Daily hot water consumption profile

for the simulations have been determined from
experimental tests carried out in Nicosia while
the heat loss coefficients for the interconnect-
ing pipes were calculated theoretically.

Seven different scenarios have been studied,
representing seven different positions of the
auxiliary heater and collector return in the stor-
age tank, as shown in Table 2.

ANALYSIS OF SIMULATION RESULTS

A number of simulations were run to investi-
gate the performance of the system under the
weather conditions of Cyprus and assuming
the daily hot water consumption profile de-
scribed by Fig. 2. The long term performance
of the system is expressed in terms of its Solar
Fraction, f, which is defined as the fraction of
the hot water load provided by solar energy
and calculated from the following relationship:

: Qioad - Qaux
B Qload

where Quad is the hot water energy demand
and Qaux is the auxiliary energy supplied to the
system. The long term collector efficiency, n,
which is defined as the ratio of the energy col-
lected by the collector during a certain period
of time (month or year) over the solar radiation
on the collector during the same period will al-
s0 be investigated.
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Table 1 Design parameters for the thermo-
syphon solar water heater

Parameter Value

Ac 3 m?

Fr(Ta)n 0.77 *

FrUL 244 kdh " m2K! *
Giest 54 kg h™' m2

B3 42 degrees from horizontal
Nr 20

dr 12 mm

dn 26 mm

Lh 1900 mm

d;, do 20 mm, 20 mm

He 1000 mm

Ho 1150 mm

Ht 950 mm

Li 1850 mm

(UA)pi 0.74 kd h'1 K-1

Vs 180 litres

(UA)s 42kJhtK? *

Paux 3 kw

Hr, Ha, Hin, Variable, see Table 2
Lo, (UA)po

* Obtained from experimental test




Table 2 Simulation results for different scenarios

Dimensions Performance
Scenario
H: Ha Hin Lo n f
(mm) (mm) (mm) (mm)
A 350 350 650 595 0.466 0.548
B 475 475 650 720 0.486 0.635
C 635 635 700 880 0.500 0.703
D 705 705 750 950 0.503 0.719
E 850 850 875 1095 0.510 0.730
F 900 900 925 1145 0.518 0.749
G 940 940 945 1185 0.540 0.795
All other dimensions constant, as listed in Table 1

In—tank {bottom) auxiliary
B In-tank (top) auxiliary

I- External auxiliary_

R R,
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Simulation results, including the useful solar
energy collected by the system, auxiliary ener-
gy needed to meet the load, heat losses from
the storage tank and other useful information
were also obtained. These results were used
to determine the monthly and annual solar
fraction of the system in order to demonstrate
the effect that the position of the auxiliary heat-
er has on the system performance.

Fig. 3 illustrates the variation of the monthly
and yearly variation of the system solar frac-
tion for three different heater configurations:
exiernal auxiliary heater, in-tank heater at the

Fig. 3 Effect of auxiliary position on the system annual solar fraction

tank bottom and in-tank heater at the top of the
storage tank. The collector return height for all
three cases is kept at 705 mm from the bottom
of the tank, which is the height for the typical
thermosyphon system used in Cyprus. It is
clearly shown that the annual solar fraction
with external auxiliary is much higher than that
predicted for the in-tank configurations and
reaches the value of 86% yearly as compared
to 77% in the in-tank top arrangement and only
59% in the case of in-tank bottom arrange-
ment.

The higher solar fraction in the case of external
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auxiliary is explained by the fact that the Sys-
tem uses the maximum possible solar energy
from the storage tank without driving up the
collector temperature.

The storage tank with external auxiliary heater
is maintained at lower temperatures as com-
pared to the in-tank configuration, where it is
continuously kept at the design set tempera-
ture, thus resulting in higher heat losses. This

The above findings, however, assumed that
the collector return height from the bottom of
the storage tank is the same in both cases, i.e.
705 mm. In order to investigate the effect of
varying both, the collector return height H, and
the auxiliary height H, from the bottom of the
tank, at the same time, a number of simula-
tions were ran for the seven different scenarios
described in Table 2. The simulation results

—&— Solar Fraction —%— Collector Efficiency
.8 R
’ g
g 0
e | g3
g 7 5
P I3
5 S
3 s 3
B
3
& L L ) B S R By S -45
300 400 500 800 700 800 900
Height of collector return (mm)

Fig. 4 Variation of annual solar fraction and collector average efficiency with the height of
the collector return from bottom of storage tank.

is more distinct in the case of winter months
where the difference in heat losses is much
greater than the yearly average. This is be-
cause in winter the temperature difference be-
tween the storage tank and its surroundings is
higher than that occurring in the summer.

A comparison between the two, "in-tank" con-
figurations, indicates a clear superiority for the
in-tank top arrangement. This is due to the fact
that the auxiliary being at the top of the storage
tank heats a smaller portion of the tank water
at a high temperature, thus producing a tem-
perature gradient and, therefore, a better strati-
fication in the tank which results in a better per-
formance. On the contrary, in the case of the
bottom arrangement the heater heats a much
greater portion of the tank and causes much
more mixing, thus destroying stratification. The
difference is more distinct during the winter
months, where, in January for example, the so-
lar fraction with the top auxiliary is higher than
that with bottom auxiliary by 22 percentage
units.
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were used to plot the graph of Fig. 4 which il-
lustrates the variation of the annual solar frac-
tion and the collector average efficiency with
the height of the collector return and auxiliary
from the storage tank bottom.

It is clearly seen in Fig. 4 that the annual solar
fraction and the collector average efficiency are
sensitive to the variation of collector return and
auxiliary height from the tank bottom. Scenario
A which assumes a height of 350 mm from the
tank bottom, that is 37% of the tank height, has
the lowest efficiency and solar fraction while
scenario G corresponding to a height of 940
mm, that is only 10 mm below the top the tank,
has the best performance characteristics. The
solar fraction increases rapidly as the height of
the auxiliary and the collector return increase
from 350 mm to 700 mm when it reaches a val-
ue of approximately 74% when it levels off as
the height increases. Further increase in height
results in a remarkable increase in the solar
fraction and the collector efficiency.




The above findings may be explained by sev-
eral reasons. Firstly, the low performance char-
acteristics associated with the low height sce-
nario is due to the fact that the heater heats
the water at low level, including the incoming
cold water, which then rises up destroying the
stratification. Secondly, a very large portion of
water in the tank is kept at high temperature
causing a higher heat loss to the environment.
At the same time, the temperature of water re-
turning to the collector is relatively high caus-
ing the collector to operate at high temperature
and thus lower efficiencies. Furthermore, as a
result of smaller height, the thermosyphon cir-
culation is slower, resulting to lower collector
efficiency (Michaelides et al., 1992).

It is quite interesting to note that the system
performance is maximised when the auxiliary
heater and the collector return are fixed at the
highest possible position. In this case, the col-
lector outlet is discharged at the highest level
of the tank, and the auxiliary is not required to
heat up all the quantity of water in the tank but
only a very small portion of that at the very top
of the tank. This might be a problem, however,
if for some instances the hot water demand is
higher than that illustrated in Fig. 2. In such a
case the auxiliary heater acts in fact as an in-
stantaneous heater and its capacity may prove
too small to meet the demand.

CONCLUSIONS

A thermosyphon solar water heating system,
representative of systems commonly used in
Cyprus, was investigated using the TRNSYS
Simulation Program. The simulation results
lead to the following observations:

1. With the collector return to the storage tank
fixed at a height of 705 mm from the stor-
age tank bottom, the yearly solar fraction of
the system is as high as 86% when the
auxiliary is external, 77% if the auxiliary is
in the tank top level and only 59% if the
auxiliary is in the bottom of the tank.

2. In the in-tank auxiliary configuration, the
system solar fraction and the collector long
term average efficiency are sensitive to the
variation of the vertical height of the auxil-
iary heater and the collector return from the
storage tank bottom. The solar fraction may
vary from as low as 55% at a height of 305

mm from the bottom to as high as 80% at a
height of 940 mm from the bottom of the

tank.
NOMENCLATURE

Ac Collector area

AUX Auxiliary heater

dn Diameter of collector headers

d;, do Diameter of collector inlet &
outlet pipes

dr Diameter of collector risers

Ds Diameter of storage tank

f Solar fraction (fraction of the
load that is met by solar)

FrUL Slope of the collector efficiency
curve

Fr (Ta)n Intercept of the collector effi-
ciency curve

G Collector flow rate per unit area

Gitest Collector flow rate per unit area
at test conditions

Ha Height of auxiliary heating ele-
ment above bottom of tank

Hc Vertical distance between out-
let and inlet of coilectors

Ho Vertical distance between out-
let of tank and inlet to collector

H, Height of collector return above
bottom of tank

Hin Height of auxiliary thermostat
above bottom of tank

Ln Length of collector headers

Li, Lo Length of inlet and outlet piping

Paux Auxiliary energy input to tank

Quoad Hot water energy demand

Qaux Auxiliary energy supplied to the
system

TH Thermostat

(UA)pi Conductance for heat loss from
collector inlet pipe

(UA)po Conductance for heat loss from
collector outlet pipe

(UA)s Conductance for heat loss from
storage tank

Vs Storage tank volume
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Collector tilt angle

Collector efficiency
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ABSTRACT

Three dimensional volumeoriented object re-
construction is achieved in such a way that a
4D-Laser Mapper (4D-LM) synchronously sam-
ples Cartesian coordinates of target’s surface
and their reflected laser intensity (4D). The ge-
ometry and topology of the freeform surface is
then described. The transformed data can be
used by standard CAD-Interfaces (e.g.
VDAFS, IGES, STEP) and linked to different
systems for later CNC data generation pro-
cessing. By employing the newly developed
4D-LM and the Advanced Surface Modelling
Software package (ASMOS) the process from
carrying out the measurement to obtaining val-
id CNC-data from different objects lasts only a
few minutes. The reconstruction algorithm will
be presented. Typical measurement and man-
ufacturing results will be shown and discussed
with respect to applications in CAD, CAM,
CAP, CAQ and CNC.

INTRODUCTION

The ever improving quality standards of to-
day’'s industrial development demands new
and advanced measurement and manufactur-
ing strategies that must be very flexible and
have to contain fast process and quality loop
controls. High precision and robust sensors
are the key to opening the door to Computer
Aided Design (CAD) and Computer Aided
Manufacturing (CAM) systems. Once well de-
fined hard- and software interfaces are availa-
ble, the next level may be achieved to reach
Computer Integrated Manufacturing (CIM) sys-
tems. The universal use of the quality control
loop may now enable an acceleration and ra-
tionalization of the manufacturing loop reduc-
ing in manufacturing costs and allowing the de-
livery of new products on the market at much
shorter intervals. Today the machine-tool and
moulding industry use optic and acoustic meth-
ods for the production measuring technique.

The optical method comprises laser triangula-
tion, holography, interferometry or photogram-
metrical methods. Ultrasonic sounding meas-
ures the acoustical range. Due to the poor
geometrical resolution [1], today’s ultrasonic
technology its not ideal for the moulding indus-
try.

Tactile sensors are the most advanced and
widely used measurement systems when digi-
tizing freeform surfaces.

However, the distortion achieved by friction
and drifting forces and the long measuring time
needed for the digitization of large objects
make this method also impractical for industrial
measurement applications. Additional prob-
lems may arise if the actual tool geometry is
different from the sensing stylus.

Therefore, a new non-contracting optical four
dimensional measurement system will be intro-
duced: the 4D-Laser-Mapper (4D-LM) [2]. Most
tactile sensors available on the market have
their own control, and have standard interfaces
(e.g. DEMIS, VDAFS etc.) [3,4].

The 4D-LM ensures short measurement times
and versatility which is required in the mould-
ing industry. The data taken by the 4D-LM is
processed by a new software module.

This module allows the process of carrying out
the measurement to storing valid CAD/CAM-
data within some minutes. The 4D-LM and this
software module also effectively close the
manufacturing loop by the generation of valid
CAD/CAM data and lastly CNC data for manu-
facturing.

Practical examples will illustrate how digital-
ized data can be processed so that the geome-
try of the object's surface can be described.

The powerful tool of the digitalizing unit com-
bined with the new software module, which is
available now, will close the gap for later CNC
manufacturing.
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DATA GENERATION FOR CAD/CAM -SYSTEMS

The tooling and moulding industry currently mod-
els the moulding workpieces mathematically
through CAD/CAM- and CAP-systems. Unfortu-
nately the analytical description of such objects is
not sufficient for practical applications. Here the
space and time complexity must be increased to
achieve the approximation and interpolation nec-
essary.

Here, digitalizing a sculptured surface results in a
very high amount of data (Mega Bytes). The
computation performance of existing CAD/CAM-
systems is insufficient for the processing of this
data.

INTERNAL DATA MODELLING

The Cartesian coordinates that are a result of
the digitizing of freeform objects by the 4D-LM
are transformed into object coordinates by a
postprocessor. The coordinates may now be
processed as either NC-commands for copy-
milling (duplicating milling) and stereolithogra-
phy machines or in the data format for the
sculptured surface modeller, Figure 1 and Fig-
ure 2.

The determination of loop contours is very
time consuming and while analyzing NC-
programs of copymilling machines we discov-
ered, that the coordinates of the cutter center
point represent a set of loop contours. Algo-
rithms, which can be interactively selected by
the user, filter the object's raw data that is still
distorted by noise and therefore not useful for
determination of smooth contours. The follow-
ing step computes loop contours by defining
virtual planes which are perpendicular to the
actual cutter axis of the milling machine, see
Figure 3 and Figure 4. The description of a sur-
face by contours form the input interface for all
further processing functions (e.g. positive, neg-
ative and pocket milling), for the NC-program
generation according to DIN 66025, for the
stereolithography and the tedraeder-structure
(Finite Element Analysis, FEM) [5]. For the ob-
ject shown in Figures 5, 6 and 7 the time need-
ed for digitalizing, data reduction, filtering, fit

Figure 5 The generated freeform surface
(B-Spline)

ting, contours processing and the stereolithog-
raphy interface required about 3 to 4 MB and
took about two minutes.

A data reduction is required to solve this prob-
lem. A data reduction of more than 80% can
be achieved depending on the complexity of
the workpiece by computing spline curves and
spline surfaces and using the following algo-
rithms [5,7]:

- bicubic Bezier,
- polynomial representation (Coons),
- B-Spiine,

- Non Uniform Rational B-Splines, (NURBS)
representation.

These computed internal representations of
the digitalized object is obtained by the Ad-
vanced Surface Modelling Software Package
(ASMOS) developed by the Institute for Con-
trol Technology for Machine Tools and Manu-
facturing Systems (ISW) at the University of
Stuttgart, HTI and INRIA in Sophia-Antipolis,
France during the EU-Project KIT-204. The
output of ASMOS can be processed by all 2D /
3D-oriented CAD/CAM-systems. For the data
transfer within CAD and CAP-systems the fol-
lowing interfaces are available [4,8,9]:
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Figure 6 The generated freedom surface as
a wire structure

-IGES 4.0,
- VDAFS 2.0 and - STEP.

VOLUMEORIENTED
DIGITALIZING APPROACHES

When the digitalized object is measured not
only from one side but from different overlap-
ping views, it is then possible to reconstruct
the entire object (Volume) by using specially
developed algorithms. Figure 8 illustrates how
the 4D-LM moves around an unknown object.
The boundary of the object can be digitalized
from different positions (Posi). In that case, the
information about the object consists in a set of
points (Pntsj) and a set of straight half lines
(Laser rays Rij) issued from these points that
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Figure 7 The generated freeform surface
as a wire frame structure

cannot pass through the object.

Figures 9 and 10 show how the algorithm cal-
culates the polygonal approximation of the ob-
ject boundary, called contour in the sequel.
The sequence of the laser positions, the se-
quence of the laser rays and their correspond-
ing digitalized points are the input for the re-
construction algorithm. Due to the scalar
product it is possible to solve normal and con-
flict cases such as in figure 9. The output of
the algorithm is the approximated object con-
tour.

This contour problem is in fact reducible to a
sorting problem which can be solved by means
of classical O(nlog(n)) sorting algorithm. Up-
dating the solution, when a new measure (Po-
si+1) is available, can be done in O(log(n))
time.

REALISATION

Employing ASMOS the resulting data of a
scanned workpiece can directly be used on
one hand for 3D-CNC-simulation of the cutter




path of a five axes machine tool (Figure 13)
and on the other hand for direct milling of the
workpiece. Using the 4D-LM and applying pre-
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Figure 8 Volumeoriented digitalizing
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Figure 9 The normal and the conflict cases

sented freeform surface modelling algorithms it
is possible in the application field of CIM and
especially of CAQ and CAM to close the manu-
facturing loop very efficiently, see Figure 12.

A basic illustration of the system information
flow using some algorithms can be found in
Figure 2.

The total cycle from mapping the master piece
to generating freeform surface "volume" orient

normal case
scalar product

intersection
Point

(Pos,)

- «'\\

Relation : Pos, < Pos2

Resuit : Pnt <Pty
conflict case
. Intersection scalar product
(Posg) Poit  (Pos,)
Res N ]R 1]
"/
3 Y {Pntt}B,}
(Pnt,, )
o Relation : not existent

Figure 10 The sorting problem

ed CNC-data takes less than 2.5 minutes for
the test object shown in Figure 3.

The entire software functionality is implement-
ed in the programming language "C" and can
be used on all UNIX /X11 Motif Workstations
or PCs with the graphic interface PHIGS (Pro-
grammers Hierachical Interactive Graphic Sys-
tem). It is, at this time, an ideal prototype for
the modell, design and milling industry.

CONCLUSIONS

The work described here is a concept for the
creation of optimized, non interrupted informa-
tion exchange in the production process for
free formed objects with the overall aim of the
volumeoriented reconstruction of digitized ob-
jects. Due to the volume oriented computer in-
ternal representation of the scanned data, it is
possible to shorten drastically the cycle time
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for prototyping to mass production. This is the
key requirement of today’s manufacturing in-
dustry. The presented system implementation
reduces production costs and improves the
productivity and the quality.

Future steps in the EU project KIT will focus on
volume oriented data processing. Then it will
be able to carry out solid nominal-actual value
comparison and recognition techniques. In adi
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Surface: description according to SURF of VDAFS

NC data
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Figure 13 The implemented Geometry and
CNC-Data Interface (10-11)

tion the integration of the digitalizing system in
a new developed open CNC Architecture Sys-
tem [12] will be done.
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Lecturer, HTI

SEPTEMBER

® Two hundred and fifty-two (252) new stu-
dents were enrolled on the regular programmes
of HTI: 64 for Electrical Engineering, 64 for Civil
Engineering, 60 for Mechanical Engineering, 31
for Marine Engineering and 33 for Computer
Studies.

@ Dr . Michaelides, Senior Lecturer, and the
lecturers Mr Th. Symeou and Mr E. Michael at-
tended a course on «Renewable Energy Sourc-
es and their Applications in the Mediterranean
Region» which was held in Malta between 29
August - 9 September within the framework of
the E.U. Med-Campus Programme.

Dr Michaelides was one of the lecturers of the
course.

@ HTI Director, Mr D. Lazarides, had a meeting
with all HTI staff on Friday, 9 September in the
HTI Amphitheatre in order to brief staff on new
developments and exchange ideas on current
academic affairs.

@ The HTI Director participated in the 6th Plena-
ry Assembly of the Mediterranean Universities
held in Neapolis, Italy between 15-19 Septem-
ber.

@ Dr H. Stavrides, Head of Civil Engineering,
participated in two international conferences:
«Euro Networking» and «Mediterranean Co-
operation in Education, Training and Research»
which were held in Patra, Greece between 23-
27 September.

e Mr C. Pavlou, Senior Lecturer, participated in
the «2nd FISU Forum» which was held in Kata-
nia, ltaly from 25 September - 2 October.

@ The HTI Astronomy Club organised a lecture
on Wednesday, 28 September in the HTI Am-
phitheatre on «Cosmic Collisions». The speaker
was Mr A. Achillides, Senior Lecturer.

OCTOBER

@ Mr P. Masouras, Lecturer, headed the Cyprus
Deligation to the «2nd Balkan Olympiad in Infor
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matics» which was held in Salonika, Greece be-
tween 1-7 October.

@ HTI in collaboration with IEE - Cyprus Centre
organised three lectures which were presented
by Prof. Dr Ing. Ph. Hartl of Stuttgart University
on «Satellite Navigation & Communication», on
«Remote Sensing Satellites» and on «Laser
Techniques for Distance Measurements».

All three lectures were delivered on 5 October
in the Amphitheatre at CYTA Headquarters, Ni-
cosia. The lectures were under the auspices of
H.E. the Ambassador of the Federal Republic
of Germany.

@ HTl organised a Blood Donation Day on Mon-
day, 10 October.

® Mrs D. Charalambidou-Solomi, Lecturer, at-
tended a course on «European Union Integra-
tion» presented by Dr Kevin Featherstone, De-
partment of European Studies, University of
Bradford, UK, held in Nicosia between 10-13
October. The course was organised within the
framework of the EU Med-Campus Pro-
gramme,

® HTl in co-operation with the Cyprus Comput-
er Society organised a course on «Fiber Op-
tics» from 11-14 October.

® The Mechanical Engineering Department or-
ganised a course on «Computer Aided Design
of Solar Systems» between 17 October - 23
November. The course was co-ordinated by
Dr I. Michaelides, Senior Lecturer, and was
sponsored by the Cyprus Industrial Training
Authority.

® A second Blood Donation Day was held on
Monday, 17 October.

® Mrs D. Charalambidou - Solomi, Lecturer, at-
tended a course on «The General Framework
of the Maastricht Treaty and EU Institutions»
presented by Dr Jean Marc Peltier, working for
the Foundation for European Studies in Maas-
tricht. The course was organised between 17-
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20 October in Nicosia within the framework of
EU Med-Campus Programme.

® HTI celebrated the OXI Day on Thursday, 27
October with a gathering of students and staff
in the main courtyard between 8.45 - 9.45 a.m.
Speeches and poetry exalting the spirit of the
OXI Day were read.

@ Dr M. loannides, Lecturer, gave a lecture on
«Stereolithography» on Thursday, 27 October
in the HTI Amphitheatre.

e Dr Chr. Papaleontiou, Lecturer, visited the
University of Glamorgan, Wales, between 28
October - 12 November within the framework of
the staff exchange programme between HTI
and the University of Glamorgan.

e HTI in collaboration with IEE-Cyprus Centre
and the Industrial Training Authority organised
a 25-hour course on «Designing and Installing
LANS» between 24-27 October. The course
was presented by an authorised instructor of
the Euromanagement & Technology Bureau,
London, and was attended by 20 participants.

® Mrs D. Charalambidou-Solomi, Lecturer, at-
tended a course on «European Defence - Se-
curity before and after Maastricht» held in Nico-
sia between 24-27 October and presented by
Dr Panayiotis Ifestos, Professor at Panteon Uni-
versity. The course was organised within the
framework of the EU Med-Campus Programme.

e HTl in collaboration with IEE - Cyprus Centre
and the Industrial Training Authority organised
a 20-hour course on «Interconnecting Unix, 05/
2 and Netware» between 31 October - 2 No-
vember. The course was presented by an au-
thorised instructor of the Euromanagement &
Technology Bureau, London, and was attended
by 18 participants.

@ The First Mid-Semester Examinations were
held between 31 October - 4 November.

NOVEMBER

@ The HTI Director, Mr D. Lazarides, participat-
ed in the international conference on «Maritime
Safety and Environmental Protection» which
was held in Constantinoupolis, Turkey, between
1-3 November.

® HTI in collaboration with the Cyprus Comput-
er Society organised a course on «Software
Project Management» between 1-4 November.

e The Electrical Engineering Department in col

66

laboration with the Industrial Training Authority
organised a course on «Power Electronics» be-
tween 2 November - 9 December. The course
was presented by three HTI lecturers: Mr Ch.
Theopemptou, Mr S. Hadjioannou and Mr E.
Michael.

@ On an invitation by the University of Stuttgart
the Head of the Mechanical & Marine Engineer-
ing Department, Mr G. lordanou, the Workshop
Superintendent, Mr S. Savvides and Dr M.
loannides, Lecturer, visited Germany between
3-12 November. During their stay they had the
opportunity to visit various educational institu-
tions and centres and examined ways of co-
operation with HTI. They also participated in
the seminar «Computer Integrated Manufactur-
ing» which was held in Struttgart between 7-9
November.

@ The Electrical Engineering Department in col-
laboration with the Industrial Training Authority
organised a course on «Engineering Software»
between 3 November - 5 December. The
course was presented by three HTI lecturers:
Mr Ch. Theopemptou, Mr S. Hadjioannou and
Mr E. Michael.

® The Electrical Engineering Department of HTI
in collaboration with IEE-Cyprus Centre and the
Industrial Training Authority organised a course
on «Troubleshooting Novell Netware» between
7-9 November. The course was aimed at per-
sonnel working in industry and was developed
by the Euromanagement & Technology Bureau,
London. It was presented by their authorised in-
structors.

® HTI in collaboration with the Cyprus Comput-
er Society organised a course on «Cabling Sys-
tems» and was presented between 15-18 No-
vember by HT! staff.

® The HTI Hiking Club organised a walk on the
mountain range of Madari on 19 November.

@ HTI in collaboration with the Cyprus Comput-
er Society organised a course on «Client / Serv-
er Computing» which was presented by HTI
staff between 22-25 November.

® The HTI Workshops in collaboration with the
Institute of Electronics & Electrical Technician
Engineers of UK - Cyprus Group organised a
24 - hour course on «Alarm Systems for Fire &
Theft» between 22 November - 8 December.

e The HTI UNESCO Day was celebrated on




Thursday, 24 November. Students and staff vis-
ited the Tekke of Um Haram in Larnaca. An offi-
cer from the Antiquities Department briefed
them on the history of this Moslem monument.
The visit ended with lunch by the beach.

DECEMBER

Dr Chr. Chrysostomou, Lecturer, participated in
the seminar «Earthquakes and the Architect»
and presented a paper on «Infill Walls». The
seminar was held at the International Confer-
ence Centre in Nicosia between 2-3 December.

@ HTI in collaboration with the Cyprus Comput-
er Society organised a course on «Open Sys-
tems» which was presented by HTI staff be-
tween 6-9 December.

@ Dr D. Serghides, Senior Lecturer, addressed
the Annual General Assembly of the ISES-
Cyprus in her capacity as President on 9 De-
cember at the Philoxenia Hotel in Nicosia.

® The Electrical Engineering Department of HTI
in collaboration with the Cyprus Professional
Engineers Association and the Industrial Train-
ing Authority organised a course on «Fast
Packet Switching High Speed Networks» be-
tween 13-16 December. The course was devel-
oped by the Euromanagement & Technology
Bureau, London and presented by their author-
ised instructors.

@ The Computer Department of HTI in co-
operation with the Cyprus Computer Society or-
ganised a course on «Internetworking/Bridges,
Routers Gateways» between 13-16 December.

@ Dr D. Serghides, Senior Lecturer, participated
in the International Conference on «European-
Mediterranean Initiatives Co-operation» on Fri-
day 16 December in Nicosia. Dr. Serghides act-
ed as a Moderator in the session «Renewable
Sourses of Energy and Buildings».

@ Dr D. Serghides, Senior Lecturer, participated
in the seminar «Environmental Protection -
Control of Pollution» held on Tuesday 20 De-
cember in Nicosia. The seminar was organised
by the Cyprus Ministry of Labour & Social Insu-
rance and the National Metsovio Polytechnic of
Greece.

® The HTI Christmas party was held on Thurs-
day 22 December. It was an opportunity for
staff and students to mingle together over a
drink and to exchange season’s greetings.

® Lectures were suspended between 23 De-
cember and 6 January for the annual two-week
Christmas Break.

JANUARY

@ HTI in co-operation with IEE-Cyprus Centre
and the Industrial Training Authority organised
a course on «Supporting, Maintaining & Trou-
bleshooting PCs» from 3-7 January. The
course was developed by the Euromanagement
& Technology Bureau, London and was pre-
sented by their authorised instructors.

® Mr G. lordanou, Head of Mechanical & Marine
Engineering Department, visited Brussels be-
tween 8-11 January to familiarise himself with
procedures for participation in the European
Union «4th Framework Programme: 1994-99»
and the research programmes «EUREKA» and
«COST».

® The Annual General Conference of the Inter-
national Association for the Exchange of stu-
dents for Technical Experience (IAESTE) was
held in Athens, Greece, between 14-20 Janu-
ary. Sixty-three (63) countries participated with
one hundred and eighty (180) representatives.
HTI was represented by the HTI Director, Mr D.
Lazarides, Chairman, and Mr Ch. Chrysafiades,
National Secretary of IAESTE Cyprus. The Cy-
prus delegation received 31 places for the sum-
mer training of HTI students and offered 31
places to students from various:IAESTE mem-
ber countries to receive training in Cyprus.

® Mr E. Michael, Lecturer, completed his stud-
ies with the Cyprus International Institute of
Management (CIIM) as a scholar of the Cyprus
Government and received the postgraduate title
of Master in Public Sector Management.

® The First Semester Examinations were held
between 18-31 January.

FEBRUARY

@ Classes and Industrial Training were resumed
on 1 February.

® The Computer Department of HTI in associa-
tion with the Cyprus Computer Society organ-
ised a training programme on «ldentifying and
Confirming User Requirements» between 6-9
February. The course was partly subsidised by
the Industrial Training Authority.

® Dr L. Lazari, Lecturer, was awarded a schol-
arship by the Commonwealth  Fund-
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Management and Training Services Division to
attend an Industrial Training Programme in
Computer Aided Manufacturing & Computer
Aided Design (CAD/CAM) in Singapore from 6
February - 3 March.

® HT! in co-operation with the Cyprus Computer
Society organised a course on «Multivendor
Networking: Linking PCs, Minis, Mainframes
over Local & Wide Area Networks» between
14-17 February. The course was presented by
HTI staff.

@ The HTI Safety Committee organised a lec-
ture on «Artificial Respiration» in the HTI Am-
phitheatre on Thursday, 16 February.

® Professor ‘Dr Ing. G. Pritschow of Stuttgart
University, Germany, visited HTI between 18-
22 February to promote further co-operation be-
tween the two educational establishments. Pro-
fessor Pritschow gave two lectures on Monday,
20 February in the Amphitheatre at the CYTA
Headquarters in Nicosia. The one lecture was
on «Software and Hardware in CNC of Tomor-
row» and the other one was on «Linear Motors
(Gearless) for Machine Tools and Robots».

The Lectures were under the auspices of H.E.
the Ambassador of the Federal Republic of Ger-
many.

® Mrs M. Theodorou, Lecturer, participated in
the international symposium «Computer Week
1995» which was organised by the Association
of Computing Machines in USA between 22
February - 8 March. Mrs Theodorou was the co-
ordinator for the workshop «Database, Graph-
ics, Data Structures and Programming in
Teaching and Curriculums»

® HTI participated in the «2nd International Ed-
ucation Fair» with its own pavillion. The Fair
was held between 22-26 February in the
grounds of the International Fair in Nicosia.

@ The Head of the Electrical Engineering De-
partment, Mr C. Loizou, visited Brunnel Univer-
sity in UK from 27 February - 3 March under the
staff exchange scheme between HTI and Brun-
nel University.

® Dr Chr. Chrysostomou and Dr Chr. Papaleon-
tiou, Lecturers, visited earthquake - stricken lo-
cations in the districts of Paphos and Nicosia
between 27 February - 3 March for the purpose
of collecting scientific data concerning the
earthquake which struck Cyprus on 23 Febru-
ary.
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MARCH

@ A number of HTI staff attended the confer-
ence on EU programmes «Med-Campus» and
«Tempus» which was organised by the Cyprus
University on 2 March.

@ HTI Director, Mr D. Lazarides, visited Brus-
sels with other Senior Civil Servants between
6-10 March to familiarise themselves with the
functions and workings of the European Com-
mission.

@ HTl in collaboration with the Cyprus Associa-
tion of Medical Physics and Biomedical Engi-
neering organised a course on «Radiation Pro-
tection (Rad-PTOT °95)» between 13-17
March.

@ The HTI Social Formal Dinner of the third
year students was held on Thursday, 16 March
at the Ledra Hotel.

@ Dr D. Serghides in her capacity as president
of the Cyprus branch of the International Solar
Energy Society addressed the Annual General
Meeting of the Cyprus Association of Mechani-
cal Engineers held on Saturday, 18 March.

® The Electrical Department in collaboration
with IEE-Cyprus Centre and the Industrial
Training Authority organised a 25-hour course
on «Fast Packet Switching and High Speed
Networks» between 21-24 March. The course
was presented by Michael Debenham, author-
ised instructor of the Euromanagement & Tech-
nology Bureau, UK.

® The Heads and some Senior Lecturers from
HTI departments visited Glamorgan University
in Wales and the Technical University of Bu-
dabest between 27 March - 3 April to discuss
ways of closer co-operation i.e. staff - exchange
schemes, participation in EU and research pro-
grammes.

e The Second Mid-Semester Examinations
were held between 27 March - 3 April.

APRIL

© HTI in collaboration with IEE - Cyprus Centre
organised a lecture on «Rapid Prototyping
Techniques» delivered by Mr J.F. Bauer from
the Bremen Institute of Industrial Technology at
the CYTA Amphitheatre in Nicosia on 3 April.
The session was chaired by Dr A. Stasis.

@ Dr D. Serghides, Senior Lecturer, visited the
City University between 3-7 April within the




framework of HTI - City University staff ex-
change scheme. During her stay in the UK Dr
Serghides had the opportunity to meet with offi-
cers from the Building Research Establishment
and to discuss the issue of energy efficiency in
buildings.

@ HTI in collaboration with the Cyprus Comput-
er Society organised a course on «Software
Quality Assurance» between 4-7 April.

@ The HTI Hiking Club organised an excursion
to Cavo Greco on Saturday, 8 April.

® Dr D. Serghides attended the ceremony of
the award of her Doctorate at Guildhall, Ports-
mouth, UK, on the 8th of April.

@ HTIl in collaboration with the Cyprus Comput-
er Society organised a course on «Relational
Databases: Design, Tools and Techniques» be-
tween 11-14 April.

@ Classes were suspended between 17-28 April
for the Eastern Holidays.

MAY

@ Mr Sp. Spyrou, Senior Lecturer, visited Ger-
many between 4-6 May 1995 and participated
in the meetings of Euro Exec Committee and
|IEE Europe Regional Board.

@ Dr D. Serghides, Senior Lecturer, participated
in the UK-ISES Conference on «Putting Pas-
sive Solar Energy into Practice» which was held
on 5 May at the University College, London.

Dr Serghides, also, on the 6th of May participat-
ed as Cyprus - ISES representative in the Full
Board meeting of the European - International
Solar Energy Society in London at Russel
Square.

@ HTI in collaboration with IEE-Cyprus Centre
and the Industrial Training Authority organised
a 30 hour-course on «Supporting, Maintaining
and Troubleshooting PCs» between 8-12 May.
The course was developed by the Euromanage-
ment & Technology Bureau, London and was
presented by its authorised instructors.

@ HTl organised a third Blood Donation Day on
Monday, 8 May.

e Dr Chr. Chrysostomou, Lecturer, represented
the Cyprus Technical Chamber in the seminar
on «Methods of Evaluation of Civil Engineering
Computer Programmes» which was organised
by the Technical Chamber of Greece between
9-12 May.

@ Dr P. Eleftheriou, Lecturer, participated in the
second meeting of the Research Committee
which was held in Israel between 10-14 May
within the framework of the European Pro-
gramme «Avicenne CT92-0017»,

@ The fourth Blood Donation Day of HTI was
held on Thursday, 11 May.

@ HTI in collaboration with IEE - Cyprus Centre
and the Industrial Training Authority organised
a 20 hour - course on «Law for Engineers»
which was held between 15-17 May. The
course was developed by the Euromanagement
& Technology Bureau, London, and was pre-
sented by their authorised instructors.

@ Dr A. Stathopoulos, Senior Lecturer, visited
Salford University between 15-19 May. The
purpose of his visit was to participate in the
«Open to Europe Event» and to familiarise him-
self with the programmes of the Department of
Applied Sciences & Computing of the Universi-
ty College, Salford.

@ Dr D. Serghides participated as invited speak-
er in the EUROMED Tourism Project (MED-
CAMPUS) «The effects of tourism in Cyprus -
cultural physiognomy» at the University of Cy-
prus from 18-20 May. Dr Serghides presented
a paper on «Our Architectural Heritage is at
Risk». The event was organised by the Univer-
sity of Cyprus.

@ The Head of the Mechanical & Marine Engi-
neering Department, Mr G. lordanou and Dr |.
Michaelides, Senior Lecturer, participated in the
international symposium «Training and Evalua-
tion at the Energy Field» in Athens, Greece be-
tween 22-24 May.

JUNE

@ HTIl in co-operation with IEE-Cyprus Centre
and IEE - London organised the International
Conference on «Information Technology Appli-
cations» which was held at the international
Conierence Centre in Nicosia between 1-2
June. The Conference was under the auspices
of the President of the Republic, Mr Glafcos
Clerides. The Conference was addressed by
the Minister of Trade & Industry, Mr Kyriacos
Christofi.

@ Mr A. Achillides, Senior Lecturer, visited USA
in order to participate in the Seminar
«Environment - Education and Development»
between 3-30 June.
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@ HT! in collaboration with the Cyprus Comput-
er Society organised a course on «BPR - Busi-
ness Process Engineering» between 6-9 June.

@ Dr Chr. Chrysostomou participated in the two-
day conference which took place in Paphos, be-
tween 10-11 of June, and addressed the con-
ference on «The effects of the Paphos Earth-
quake on buildings».

@ Dr M. loannides, Lecturer, visited Paris be-
tween 18-23 June, on an invitation by the
French Archaeological Academy of Athens, to
participate in a Laser Workshop concerning the
manufacturing of a replica of the Amathus Urn
which is in the Louvre Museum. The Workshop
was organised within the framework of the EU
«KIT - Programme of International Scientific Co-
operation in the Field of Information Technolo-

ay>.

@ Dr D. Serghides, as president of the Cyprus
branch of the International Solar Energy Society
of Cyprus (ISES) addressed the «Sunday Solar
Event '95» on the 18th of June. This was or-
ganised by ISES in co-operation with the Envi-
ronment Department of the Ministry of Agricul-
tural and Natural Resources and the
Municipality of Engomi.

@ Dr D. Serghides participated in the CBC radio
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the 19th of June.

@ HTI in collaboration with the Industrial Train-
ing Authority and the Cyprus Professional Engi-
neers Association organised a one-day course
on «Creative Design of Industrial Products» on
Thursday, 22 June.

® Mr P. Masouras, Lecturer, led the Cyprus
Delegation  which  participated in  the
«International Olympiad in Informatics» which
was held between 26 June - 2 July in Eidhov-
en, Holland.

@ Mr C. Talbot, Product Development Unit Man-
ager of Epping Forest College, UK, visited HTI
on Thursday, 27 June and had a meeting with
HT! Administrative Team to explore ways of co-
operation between HTI and Epping Forest Col-
lege.

@ The End of the Year Exams were held for the
First and Second Year Students between 7-20
June.

® The Graduation Ceremony was held on 30
June at the International Conference Centre in
Nicosia. It was attended by the President of the
Republic, Mr Glafcos Clerides, the Minister and
Director-General of the Ministry of Labour and
Social Insurance, diplomatic corps, other digni-
taries and guests.
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