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Fnom the editors” desk. ..

Welcome to the HTT Review of 2003 - 2004

We would like to welcome all our readers to the latest issue of the HTT
Review, a publication which has become a tradition since 1971

In this issue we have included an impressive collection of scientific and
research articles, ranging from the technical to the more academic.

One of the premier objectives of HTT has always been the promotion and
development of research. For this reason there has been extensive activity
on applied research among HTT staff, both at National and European levels.

In this issue, you will find notable articles concerning areas of the environment,
energy, building design, radiography and technology, technical writing, economy
and others.

We have also included an update of our staff's participation in various
courses/seminars/visits abroad. HTT has been actively involved in a number
of educational European programmes such as the Socrates-Erasmus, the
Leonardo Da Vinci and an array of others involving staff exchanges between
Tertiary Education Institutions.

As always we welcome feedback on articles that are featured in the HTT
Review 2003-2004 as well as any suggestions you may have for future
publications. We have most certainly enjoyed putting it fogether and we
wholeheartedly hope you will enjoy reading through it.

The Editors



TAILOR-MADE NANOSTRUCTURED
TUNGSTEN HEAVY ALLOY POWDERS

. Nicos Angastiniotis

Tho artclo below highlights the work of the Nanomaterials

Laboralory at the Higher Technical Institut. It oprosonts o

Main Advantages:

qually criteria) and promoled by the IRG nafwork under the

on tho CORDIS Database under tho doscrption Exploitablo
Rosoarch Rosuls wih Record Contrl Number 30211. As of Jly
2

thermaily]

Due o the high surface area and unique microStruCture of th

have deciared their commitment in exploiting the rosults.

CORDIS RTD-RESULTS / European Communitio

Rocord Control Number: 30211

Quality Validation Date: 2003.08.01

Update Date: 2003.08-08

Abs prus Technical Insttute has developod o novel
manufacturing tochnology for thelarge-scale production of taor
i

without the prsance of sintering aids, which degrads the

characterized by complete retention of copper in the tungste

retarce ok e acsed i ocdancewih h o modd
Further

cxpoca 1o havasxceBon ooraity, anabing gy compied

machining, ‘

bocom

from the defense, aerospace and hot metal working ndustry, as
woll s

s
ideally suitable for injoction molding applications. Th

abi

(lcansing agreament).

‘Owner of a patented methodology, the Insiitute, which focuses:

Copper-Tungsian (Cu-W) powders. The Instute
s seoking partners for icensing agreement
‘Somo of the appicatins include:

e o B conuxtacos ksl o
Viveton donpenin (catal;pons, i e o)
: Medial dotces for cadoacive isoops’ conalment

contacts

foavy-ot o
ot o wrtrgm Dlamss!s
mel»c anery pane

Elocuodos

Tho approach entils two inherenily scalable pracassing stops
0. the synthasis of chemically homogeeaus procursor powdors.

by the thermo chemical conversion of the procursor powders fo

W powders.

fowabie
partiles. The fattr should bo suta or the netshape fabricaton
of parts for use in microprocassor applicaions, microwav
communication systams and

compon

iah-performance elecirical

Innovative Aspacts: The conventional technology for maki

quid copper. Thistechnology yiekds large-sizo sugs that require

characteristcs of nftrated tungsten.

for thelarge-scale producton of talor-made nanosiructured Cu}
W powders, which are charactarizod by sich a nanomotre grai
size conlrol hal render the infrated counlerparts obsolete




TTRSE nu;?zszuﬂ ey

ey

Subject Class: Enargy T, lelocommunications; Maters
ndustial manufaciuring lechnologies

Subjoct Descriptors: Ceramics, glasses; Composiias
Motas, lloys; Polymors; Powders

‘Subject Index : Materals Technology

Market Applications: Nuclear fission; Manufacturing
lechnoiogies: Indusiral chemicais; Machine ools: Potiery
chins, olass products; Road, ai vericies

Stago of Development: Experimonial devolopment sage
(laboratory prototype)

Remarks: IRC Data: Hoph2003-040
Property Rights: Secrat know-how

Collaboration Sought: License

Collaboration Detal: End-users from the dafenso,
erospace and hot metal worki

ing induskry, as well a5
vibration dumping and shiokding manufacturers

are being sough for the uiikzation of the aforomentonod
powders.




TEMPERATURE INSENSITIVE LONG
PERIOD GRATING SENSORS IN
PHOTONIC CRYSTAL FIBRE

H. Dobb, K. Kal", D.J. Wabb*

2 Photncs Research Group, At

Univesiy, Aston e

Abstract

7ET UK

rangh. Bimingham, 84
Higher TechnicaInsthte, C. Knvals i Agantzi,P.0. B0x 20423, 2153 Nicosia, Cypru, |

photonic crystal fibre (PCF) using an electric arc

Consequenty, when fluminated by a sutabie broadband source

have

The LPG:
been characterised for their sensilvty 10 a variety of exlomal
‘measurands. The LPGs

diraction fom an LPG

10 bending and stain Figur 1 shows the K-vector
and an FBG. The former involves. couping to a cladding moda:
1. Introduction which has a similar propagation constant (o the core modo;
A varlaly of difracting structuros can now ba produced nside
oplical fibres, including Bragg gratings, long period grating of FBG diffraction whero the coupling is between countor-
Moir6 graings,
gratings. Many of are
dependent on the environment of the fibre and this has foad  required for these davices.
e ¥BG Grating veetor
being low cost,for carai *
oo Core mode
‘and commercial systems have been available for a fow yoars,
PG Core mode
10,000, However research into theso devices continues and
o ST
Cladding mode ester |

araing (LPG) (1. I this paper we wil compare the propertie of
sty

these dovices.

ture sensitivitios

s with nogligible tempe

2166
ALPG consists of a periodic modulation of the waveguiding

fow hundred microns. The modulatin can take the form of a

puv— o

where A s he free space resonant wavelength, A is the grating

and core modes, respectively.In genera, e rosonant wavelength
is sensitive 1o strain, lemperature, curvature and the indox

of ways. Direct

1

Becau
of the much farger period of LPGs in comparison wih FEGs, i is

[Osncta oo n v |Eoeol

on.
laron: ands_| Can have igher sensitay |
oo oo e
Sensing
devices, by appiying a mechanical pertubation (microbending) (5} —
| core and cakdng propertes. |

Tobl 1, Advaniages and s
S comparion wih BT




Tho difforonces betwoen FBGs and LPGs are summarised in 4 Fabrication
Table 1. The size of the LPG the numberof L
by
LPGs can only
resonance,
fact that LPGs can offer greater sensiivily 10 the various
Maii

bo wavelengih division muliplexed from a inglo source. On the.
posilive sido, the diforent atenuation bands can have radically

al
ke 8 ok it sl 4 ot ced
anisalropy i the flre, This s a fhe araas of the fire

from the same LPG. Unlike FBGs, LPGs can also be used to
dirsctly measure refractive index and curvature

arc discharge.

tho LPG period, the maerial propertes of the core and cladding

Table 2 sts

splcor. The period of the LPG was.controled by applying the
etriar, doed by o varision sage (1), fre
under no tension, see Fig 2

analyser (OSA).

Utimatel,
sensitvty 10 the desired measurand(s) whilst minimising, or
romoving completey, undesisable cross-sensitvties. As yel we

Photonics and large mode area fibre from Crystal Fiber.
B8,

Fibro

Fig. 2. Schematic of the

s

(PCF). Th molivtion here is

that would anable LPG sensors to be optimised for specific
‘appication.

guided modes i the core is determined by the V' value

Ve




hoes
and ncadd s he rofactive indox o thecaddng The V pumbar  seen tha thi ot ncraases (nco-ncadd) signifcant with
must bo 1055 han 2.405 for the fibre 1o bo single moda.  incroasing wavolangth, which rosuls n the atlanuation bands
Consaquonty, I

Endlessly
1o have singlomode operalion for all wavelengths of ight 3], Tis
is possible becauso af shorter wavelengths the light intensity

region,

range.

|smm1nm.uman-1-d|z 2_m surrounded by 54 aic holes,
between adjacent holes being 8_m, se Fig 3.

LPG, which had a longth of 25,5mm, was investigatad for i

. the
‘due 1o this band being sigifcanty sironger.

5.1 Spoctral Temperature Charcteristics.

Fo3 aken using o
microscope wit x 20 bjectv.

being shown in Fig. 4. The location o atlenuation bands of LPGs 10 pmy"C. This may be compared wilh he results of Humbert
¥ ot oot .. SMF 28, I

sein  otal [12]who quolo  lemperatura sensitvly of § pm°C in the
o1 25
can b soen in Fig 4, for the E5M PCF this PCF By
increases the location of y L
e 113}

change in refractive index with temperature, dn/dT, than pure
siica,




5.2 Spectral Bending Charcteristics

period.As  increasing the gratr

was moved Inwards, thereby bending the fbre; seo Fig. 5.

Mounting Blocks.

X-direction
transiation stage

Fig 5. Schormatc o ho bonding .

When the LPG is midway between the two blocks, the rosuling
curvalure, R, of the sonsor i given by [14]

a2l
@, @

wavelongihs.

Fig. 7 Spoctal responsa of LPG 1o stran in range 0-1.98 m_

o g 0 i o =200 pe.

—

ey
1.6 Spacol Rosponse o 500 um LPG 1o cuvature i ange 0-181m
wdoood crvaure
the contral

(CrystlFiber, LMA 10), As wit e provious b this 0o s designed

alarge effective modo (e area, approximataly 40, This PCF

Wih a soparaton distance of 7.1um, see Fig.8.

“The inseto i
betwoen the cantral wavelength shit and the curvalure of the
LPG; Tt

01 nmm.

53SPECTRAL

range, the 400m LPG was invesligated for s sensilviy to

stage. Tha effoct o the strain on he attenuation ban Is shown in
Fo.7.

The 400um LPG h

37.6mm and a transmission
16680m.

=20201 pi.
wasenh shit owards the blve with ncroasing srin. The shit o

15110, 14340m and 1388nm. These bands wero invostgated
for their spectral sensitivity 1o external measurands.

7




e 400um,

61 Spectral Temporature Charcteristics

tor.
rom 20.0°C 1o 90.2°C, which again produced no measurable

ity to bending wilh a value of J/GR = 9.6.£ 1.0
in v o 160 g rottone st ot 8 ot ol n,;ua
124212 i m whan n he 0 deg positon:

fines n Fig, 1

“The results fo all the atenuation bands can be seen in Tabie 3
The negative signs indicate blue wavslength shifts.

Tablo 3. Tablo showing hspectlresponsesof o ateuation bands
o1he induced cunvature

The spectal Invesiigation of the band at 16680 was taken up
curvaure of 209m”!, whereas th attendalion bands at
15110m, 14340m and 1369nm wers taken up to 1.45m. This

10
pmC.

6.2 Spectral Bonding Charctoristics

the bands at 1434nm and 151 1am

grating in certified refractive index (CRI) iquids (supplied by

by 180 degrees, This was done o invesiigate if the fibe had any

Before immersion in each of the CRI liquids, o prevent

found
oniral wavelonglh observed for the two orientations, sea Fig. 10.

a116680m and 151 1m oxperienced a bluo wavelengih shitwhie
etk 4% o s n S i
the rlaon) siages sat o 150 dgre inthe

15110 experienced very smal shits and also decreased in
ampliude

e

=)

Fig.11. Spocral sensiviy of o atenuaton band f 16880 1o bendig,

The V-groove was created i an aluminium plate, which had boen

Fig. 10, Spacal osponso of he LPG fobendn, Black e, LPG wih 10

01132 unr 0 s toron o e oy cnparg e

it orey ine curvatira of 200m n the 180 degrees posilon.
8

e e original starting




‘Soveral dflerent CRI iquids wore compared n he range:
11,325 10 01,514, Since the refactive index of sica s 147 this

andar Fig
SR changes on the transmission specirum of the grating with
(R liquids of indox less than that o sifica. As can be seen, all

g

——
Fig. 12. Tha effect of SRI on the atienuation bands of the LPG

o
AR TENE)

1 14 Tho wavelongih shif of the attenuaton bands
e e sy

6.4 Spactral Stran Charcteristics

o ai the ateruation bands was observed,
15 for detais of the band at 1668 nm. Th altanuation band
‘cenirod at 1668nm has o siain sensitiy of €1do = 25 £ 0.04
prmic. Tho ofher atenuation bands were also invesiigated and
experioncod roughly the same sirain sonsilvy, excopt for the

=18

the greatost wavelengih shif ollowed by
o, pllk {pbladrbogpriespce finally 1668nm.

¥

Fig. 13, Tha wavelongh st o h fous atlenuaion bands o8  ncton
of the SR oss tha sikca).

+02pmiu.

e——
NFEENEEEY]

H
5
H

[——

Fig. 15, Spectal response of LPG band at 1668 nm o stran i range
0-1.8me. Unsirained curve i bl Inset: Wavelerih s s rosul of
apphed sran

7. Conclusions.

 the specirum of

problams of using LPGs as.

thoL
Fig. 14. This plol also shows that as the SR is Incroased the

factor,
‘sensors is thoir cross-sensitvily o temperature, which rosults in

band starts to eappaar.

effect o temperature from the desired measurands. Since the
electric-arc-induced LPGs studied here have boen shown o




his eliminates the need for such schemes. Furthermors, since
the fabilcation process does not involve

is comparabla {0 the Blaze Photonics PCF, which had a strain
2

pholosensiive fbrs Is not required and the cost of the resuling

iy
have  simiar damage threshold broaking aftr a sirin of 198
18

does the fabrcatin time lsell.

me for tha Crysial Fiber PCF. The Crystal Fiber PCF was also
found to have a groater sensiiviy o bonding wit ts maximum

2 maximum strain sensitviy of ddo =2.5 4 0,04 pmi, which

8. Roforancos

12421
3720 . Tha LPG s oyt s P e s
1o have deoctonal propertes.
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| THERMAL AND ENVIRONMENTAL LIFE
CYCLE ANALYSIS OF DOMESTIC
SOLAR WATER HEATING SYSTEMS

Dr. Soters Kalogirou
Higher Tochnical Instute, P. O. Bax 20423, Nicosia 2152, Cyprus.

Abstract
In this paper the burning o
of fossi uols is briefly prosented followed by :Iudy on the stems. Addionall,

%9 the use of solar energy against the pollution caused for the
systoms.

reanhouse poluling gasses are avoided. The savings, compared

One of the most widely accepted dafinitions of sustainable

backup. Addiional,

developmant

and installation of the solar systems s recouped In abou 1.2
yoars, whereas the payback time with respect (o amissions.

onergy and tho use of renowable onorgy rasources.

fow 7

Al yoas a0

is investigatod with respect to damages 1o crops, materials,

oo ok (302t s (WD, Pttt and

which are.
year
solar water Mean  doses,
carbon dioxide (CO2). Addionally, developmonts n indusirial
protocion ' hould be
uture,
by Dincer (1998)
1. Introduction
Al nations of theic energy Thero are a large
needs.
emissions. future evel of the energy nd Sueh
factors includo population growth, economic performance,
energy sources. consumer tastos and developmenis. Furthermre,
Energy
The importance
1999),
Athough atthe  Problems
earty sevent

such as @i pollution, acid precipitation, ozone deplaton, orest

o Gy 50t N i ey o
The

more apparent.
growing evidence of eavironmental problems is due 10 a

Today:
‘ovidonce exist, which suggests that the fulure of our planet and

‘Achioving solulions 1o environmental problems that humaniy

ayer depletion and global cimate change.

development in s
10 be one of the most efficient and effective solutions.

‘The principal objective of this paper is 1o discuss briefly the
‘environmental impact of energy use and 1o analyse the

Despite
the well known consaquances of fossilfuel combustion on the

per day by the year 2025 (ww.woridwatch.org).In

developed
‘couniries, energy consumption n the bulding sector ropresents
1"




2 major partof the

whera AT
‘and ambient

he collecor nlet
s the global solar radiation.

(Argiriou ot al., 1997). Most ofthis amount s spant for hot waler

energy i to omploy solar energy.

3. Renewable Energy Technologies

converting natural phenomena into useful forms of energy.

1
., pump is amployed 1o transfer the solar thormal energy to

tomy
collactors and the storage tank and whenever th collector

of fossi fuals have evalved, including rney

energy and

s lower than 4°C.
therma losas 10 the environment and is oquipped with heat
‘exchangars for both the solar system and the auxilary sysiem

Inthe.

solar, wind w0a
cloan energy futuro.

ol which supplies the energy or the healing noads of  house

Tablo 1.
environmenta, economic, and poliicalisues o the word. The —
Tm oy e
otk 380 e
saving, generation of new working posts and the decrease of oo e f3
‘nvonmenta pllsion (Dakouiak of a, 2001) Sy o
Jrep)
prity
ofthe alcticty andior disel which aro usad conventonaly (o Hotvcaner 01 )
provido anergy. Addiiona Tabl .

Traditional hot waler systems comprise a hot waler cylinde

heating boler. Therefore the extra equipment required for the

coliectors, job creation mainiy relates 1o the consiruction and

with the storage tank, pump and differential thermostat

5

every ndividual consumer.

wih the weathar conditions of Nicosia, Cyprus (Polyzun, 2000),

I this paper in

potentil such as the Mediterranean countries. I paricular for

" them,

more stable and exact. The program is use friendly and the

All aspects o the

envionmental advantage of hese systems.

Solar System Considered

1
aro used which are by far the most usod type of collectors, The
Instantaneous ffciency of the collecor considered Is given by
the equation

ramees(on(PF)

physical models

Fig. 1 Schomatc Gagram of the sola water heating (SWH) system




Fads Ll

g A 2

back times are reasonable. Il should be
otad that the cost of the boller and oher necessary auxliary

Jicant

. thus systoms

aneray can ba compared. Program Polysun was vaidated by
‘Ganiner (2000) and was found 1o be accurate 1o within 5-10%.
“The optimu siope ofthe soar colectors, shown in Table 1, was.
calculated with a special routine of the Polysun program.

‘wah sloctric heating backup and one with a boiler backup. In

s considerod.
Tatl 4. Rosults o the sconomic analyss fo the various ypes o uels
consdered

o systombackop, respaciv f o foqremen
for a..mn,; gl oyl ¢ mony i
contibution of the systems considered ables 2 and

Cromm—

) 3

® "

a2 8
S ononya (CONMY | 0025 ozt
S COWN) 00322 ouz
Conriond (COW) ons oorm

6. Environmental Benefits of Solar Enorgy Systems

Table 3,

resuling from th solar syslem operation are ostimated and
“The omissions.

aiso high. It should be noted that by adjusting siighty the

May (0 October, which is whal actually happens in

in physicalunis of ho omitod substances per year. The quantilos

s using conventional fuel, The environmental analysis of the

by the program Polysun s tabulaled in Tables 5 and 6. In the

sty
oy o | 20064 1
Tty ey 203 s
vl G G901 1T000 T80 Tate
S o 0 a
e o o = sl v e | s oS )
ot St st = afor ks Cocer vl 3 ‘Carbon dowon (CO7) | Tonslyear | 1962 040 3
ot oo €0y | obow | 3 | 00 | T8
T aolE |
(W [ty baciup | Oise backu | Mooty | o | @ | 5| m
Jan o (53 i)
an 35 o Ve | % | W
Fot Sultur dioxide (502) | iyear w 1% »
b k] b o= s s o
May %0 982 — = 1
b s w3
) o a5
oy s e
o s o
oF 2% b
Nov o3 w0
B ] us |
Iyoor 06
(T ———

“The resuls of he aconomic analyss are shown n Tablo 4, These.
wore oblained by using the current fuel and elactricy rates, a
Nosubsides.

Hydocuon:
St dondn (502)
ot

‘Savings i GHO




dditionaly

tothe total.

s iy

lctricy or diesal backup s usad is about 80%. It shouid
B e okt st ot s b 48 ke

plate collector s caiculated using primary and intermediate
production stages. The primary stage is established from an

o each

of 85% i considered.

detormined

b seen fom Table 7, the total embodied energy content for the

the ono considered here but it has no pump and diferential
P n. thermal behaviour is very simiar o the studied
rus began manuacturing solar waler heaters n the:

M,
the Intormodiato embodied enorgy. |6, the amount of energy’
In the production and assembly of the component parts

heating systems installed and oparating. The lotal numbor of
190,000 units.

7 poople.
w4 o O 2001, Toomios
for the Cyprus case, i he above numbers are cons
can undorstand the mlwmlud- S arara o

considerable amounis of polluling gases aro avoided by both
types of systems considered, which impiies tha the solar water

used.

Tirskion e Hon K By
e aphaenantal b of SOt 41 b
and

i | e —

] e | A

Fig. 2 Fackors considaed n o calcuton of embodied snagy of o fla
plato colcior

Howover, land use

can be rocycied.

Tabe .

estimating the poliution produced by this energy.

Initally the 1.9m2
in aron s delermined. This is the same colector considered in

ombodiod energy of on solar colector pa

n the primary and intermediate embodied energy of the
‘components and materiis as Hustrated I Fig. 2. I the present

Gt To



Table .

is invesligat ruspoct to damages o crops, malerals,

analysis as the other components are standard and are also
prosent in the conventional system. As can be seen the
embodied energy for the complele system is 8700 M)

o compio star ho wat ystom

Tablos 10 and 11,

0 Europe (Rabt and Spardaro, 2001)

oo
£ oyt oot st
e 0 oo

of the systems. Tharoloro, for the e cycle assessment of the

por yoar, shown in Table 2, is compared with the foal embodied
Tablo 8

energy used in the manufactura and installaton of the systems.
s racouped in aboul 1.2 years, which Is considered as very
satistactory.

considered are presenio n Table 9. Addionaly hese emisions

shown in
T it e i Al s st
Table

n order to

1032 and 46 years, Table 4)

polutant In all cases the

Ris beloved by

s choser
possiblaresuls.

8. Conclusions.

for yoars.
according 10 the fuel and the partcular polutant considered.

paper
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thorough evaluations of the costs of educing emissions. Many

‘anergy. This s in compliance wih he agreemant reached in the




The fist
othrs, the use of solar energy.
the most widely used renewable energy systom, L., solar waler

year when the syste i using electicly as
pedgga ol ehspy i dopbdvponisi:
healing system.

. for the two.

dsel backup s, compard (o convntona sy, s
Jboul 80

1t can therofore be concluded that solar

gy systems are

cycle assossment of the systems, the snergy spent for the

‘environment. The reduction of greentiouse gasses polluion s the

‘about 1.2 years. whereas the payback time with respect o
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RECLAMATION OF DISTURBED
TERRAIN BY USING WASTEWATER
SLUDGE: CYPRUS ASBESTOS MINES

Kathiolos N
Highor TechnicalInstitue, Nicosia-Cyprus

Abs
Disturbed sitos ke

y ol 1995,
of uses. Ifa Jied, the lack of The
fertity of Various

the.
1o be effectvo in the relorestation and processes.  fibers.
As asbostos control is a complicated and lengthy process, this
paper wil concentrate on the enriching effactof siudge on the ment matorial:
st solsof the area. Th shortago of humus for fertily of a disturbed torrain is &

challenge for rosearch in lorms of organic orrichmant. A short

rectamation, siudge.  fiskd investigation has been carried out, on which various.
Introduction:
1400m ast. i experiment. a ve quick and
focks of the Troodos massif . The ulvabasic focks have been  useful results
beion.

i ok e ot . Sapa e
NG | o] oW [ W [ 8| 7

4 4 o _| 0y

sir 50 L om o 0%

cd
enl| oo o) o)
T1e6 | 218

pun)
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Table 1 characteisics of experimenta shudge

rom the site in rder 1o create a productive cover material. All

forces of weatharing than coarse fragments. This fosults in a

weight are shown I table 3.

parts per milion),
Decossary fo plant growth

Table 2 3poil composition - Spoll_characte
N Parameters ciay }
2 2kg tolal soll and siudge logether, i  four-old repeiton. 1
necassary and the comments are fsted below. 3
5
- Ph of clay is 8.3 which means that alkalinity condition prevail 0
tion of toxic lons in the soi v
solution and helps the release of more essential nulrients 1o s
s
10
- A phosphorous deliciency is evident n the clay material (0.7 n
2
1
)
15
16
"
i
9
£
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Rosults and Discussion
Itoresiing resuls were oblained as shown n figure 1 bolow, For
tratod. The loal growth

is found If the initial growt is sublracted from the final growih,
The highest growth patiem appaars in sample 10.7 whare a 20
percont siudge was used. Satistactory growth is shown i al
‘samples whare siudge was used. Good results

0 skidge sample o, 1.

Figure 1.Speciment number against growth in cm

Conclusions.
Application of siudge for the enrichment of disturbed sitos is
considered a feasible skudge disposal method. The experiment

s w
n | o] =
s | w|

table 3 proportions of mixing for spoil and sludge
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quantiy.

As our purposs is soil enrichment , an econamic analysis will

tor .
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DEVELOPMENT OF A MECHANICAL

GARBAGE COLLECTOR FROM

HIGH-WAY EMBANKMENTS

a0 G. Lz - Higher Tochnical nstut, Machanical Enginoerng Depariment, PO, Box 20423, 2152 Neosa
Cviston Andreou, Laiis Farm L, P.0. B 50336, 603 Limasso

A ) o et v
oded h Fromaion 5005)
Absteact Extendable Amm

the arm, and stress.
or twas decided
shredicolloct the garbage and palletse them. The colloctor head, o use 70mmx70mm, 3mm thick squara soction for the
arm and hydraulic system, the sucton pump systom and the canstruction ofthe arm. Tha arm would exiend s for as 5m

down Tho arm was placed on the left

attached 1o the lowor partof the racto as shown in Figuro 3.
Introduction “This contributed o owering the centr of graviy ofthe tractor
f e takes a quick s even further, stable

of garbage, ranging from plastc bags and botties to sofldrnk
canistors and cartons, lom ties and occasionally the od TV set Exiendable
Am

. and powered by an agriculral racts. The project was divided

(HTI). the manufacturing stage by Lanits Farm Lid and the
testingimodification stage by both the HT) and Lanitis Farm L1d.

Design and Manufacture of Colloctor Modulos

head, extendable arm, hydrauiic system, suction system and
gubage

Tho collsctor head was designed to shved any grass growth or
plants, paper o plastic bags and af the same time, forcerow -

tached along and around the perphery of the shafl.Compression

o spikes, such thal on frst impac the wir-
nm o cmereon o v 1 o o

:\nnnmn Figuro 1 shows the colloctor head assombly.



Hydraulc System

“Tha suction system was assembled 10 th rear of the raciag

he ractor's own hydraulic system. A control panel vh the.

requited conirol lovers was selected and connectad o the.

hycraulc pump and pistons accordingly. Detas of tha hydraulc
pane are shown in Figure 4.

Faued

Suction System
A suction pump, shown in Figure 5, was selocted and a new

impact rom metallc objects, stones or jamming by plastic
clihing m wires and the ke, The Impelir was

and 8

, 95 shown in Figures.

shat boarings.

A slorage system was designed o accommodato all the
garbage picked up by the colletor head and dragged nto the,

storage system are shown in Figures 9 and 10.




S
57 The protalype garbage collector was completod, with al

The Final Prototype

he final protolype was completed and fsled on lime, mecting

with vory satsfactory rosult.

‘Some improvements (o the efficiency of

iastaad dung tasing which iciude the otowins
(a) Increase the spoed of the sucton

(5) Reduce the surface area of the inlo on the collector head
o he hose

() Minimise the cloud of dust generated in the viinity of he
roley during he sumimar months,

e frst two problems wero addressed and som of he dosign

paramelors wore ateed favourably, the i problom roquies
futher work and experimentation and s n the procoss of being
solved.

ek s ik oM o

4 et oty e ahowh n Foure 11

Figwe 12




THE SWITCHING FUNCTION
TECHNIQUE AND THE SEARCH FOR
A SWITCHING FUNCTION ALGEBRA

Ghvistos Marouchos.

Introduction

‘complex switching pattarns such as the one oparating on the
AWM signals

hal

found in any electronic equipment such as the computer. The
‘swilching function is a new 00l employed to analyse Power

wansr
function relates input 1o autput in control systems. Hence:

QUTPUT(Y = INPUT() FY)

Fig. Y
hel

contigurtion’.
by the IEE Publishing”

voltage, V(). when the switch i closed. When the swich is open,
he output vollaga is zero. If the stao of the closed swich is

L FY.
i derived. Th linking parameor batween modes is uaually a (0= 1swichopen 1< L <12 Vag() = V()
R <l Vil =0
o
wihin a mode. This Is the steady stte of the circultand il might A
Key variables. INPUT Vaalt)
outruT

“Tha switching function lechriqus s appled in a diffsrent way. It

B
Fig.1 Delinitionol the switching functon

and currenis a al times and for the circuit as a whola, not only
At the moment
&) i
n the fure. n analysing many well known crcuts® wih his 0 M
ew techrique a procedure has evolved and a number of rues. i
m o apply. .

by sum of sinusolds according o the Fourier seri

“The switching function

Swiching
Functon s defined. 1 a signal which takes the value of ‘zero”
o “one" thus representing the on and off state of a semiconductor
awitch. A semiconductor switch such as a diodo or a power

F)=Ko + 25 Kncos(l - trn)

18 an ineger number
Ko = duty cycle ofthe switch

Kn = sin (1)
moduiator. It swilching acton is defined by a mathematical E
e 2 =20/
other 9 '




In applying the above formula care must b taken that the

positve values
it 2

of the circull. The period of the circut i the timo taken for the
3

10:a roforonce, Fig 2.
opelitive action of he semiconductor swich.

Fig2.The basic switching function
i voltage on the RHS of the swich, Vs, given by
Vastt) = FO VOO @

Expression (2) above mples ampltuda modulation

wo wil o0 how i is applied in a swiched circul. Consider the

e conditon 151 impies o overap atherwis the Kirchars
laws. aro vioaled i the absance of source impedance. i the

of source impedance more than ane switch can be
closed. In that event. the mode of the circuil under ovoriap is
derived and the appropriate switching Is defined.

o

o two swilches are closed at the same (ime, hence

e

Fig 4, Superposition Theorem in swilched circuts

Kirchoffs Curront Law
“The textbook delinion of the Kirchoff's law of curront of the

Junction n the circuit equals the sum of the currants out of the
‘same junction. Eloctic charge s consorved: l doos not suddenly

A
Fig.3. Suporpositon Theorem

ey volage e coratten o 0 o vhegn, Vot
m»._,«mm.u. series swich is cosod

function
Vasol) = FolOValt)  Wbers it v

oulput vol

Jo VAB1) . This s also demonsiraled graphically in

Figa
Vaslt) = Fih Valt) + F0 Valt) + a0 V)

va0=Sov,0  ©

i
atanoiher ™
@ B e

Fa.5.
B0 DR i

0

W

N switchod

diforont way. Considor the circui in Fig.§ wher
10 a juncion.

10 two swilches are closed at the same fime, hence
Srwst

2




Eoch swikched branch coniributes o the uncion; during the on
Fgs,

by 0= Fling)

fonce the curtent ) atal imes is given by
rm = Slram @

In applying the above formula care must be taken thal the

of th . Tho pario of the il s he (o aken o the
mode sequence of the crcuil to be completed

PO Kicholfs o of vetage

InFig.7, the two swilching functions are working in ant-paraie.

Fsmi(y =

- Fswal)

P,
al
M

() = V1) Fswi() + V2() Fswa()

Vi) =I0) Zow + VA() Fowif) + V2() Foval)  (5)

10 for ho sady state
1 (o} [l =t analysis.
investigaied. Any deas?
[ D e B The square of the unipolar switching function
-v
1
fohe
Kinchoff's Law of Voltage o
“The second ke,

or vollages, of energy sources such as batteries and generalors)

FOR =R )

of the impedances, i the same loop,
Applicaion o the Kirchoffs Law of Voliage o Fig7 gives the loop
oquation

Vi) =10) Zowe) + V)

Vewll) in a single expression which i valid at al tmes. This

!
1Ko + 25 Ky ostal -

Ko + 28 Ky eos(ruit - 0n)

of Expression 1 and equating LHS and RHS. A fedious task!! s
there a more olegant way fo prove 7

“The inverse of the unipolar switching function, ()

Theotom as explained above can be applied to derivo It &
procadure s outined in reference’.

function. n ofher words. the function F() akes the magnitude!
‘one when F(l) s zer0. With referonce 0 F.8 hi hunction s 1-F()
Fi = 1-F@) .




o il

Fig 8 The unipolar swilching functon (a) and 1 inverse (b)

Roplacing Expression 110 F() = 1-F() we have

Ko + 25 85000 st 091 140 -2t ¥

o
" | Racognting e ierse o ha  plse i T-
pase i, wo have
1-Ko -2 9000 cosft -0 = 10 -2 % ST conu - 0°0)
™
Expanding both sides and collct
E skt s

I E—
e e siose i P
Sl aodliia

is modoted

arrangement. In allcases the swiched capacior and o swiching
armangement s fed from the voltage source by an impadance,

nd 10,8 targe extent sels the magnitude of the flowing curent.
This has ot 10 he introducton of the “constant current source”

i approach is not adopled by the swiching
considor  single branch, Fig 9. The current through the ™
capacilor s given by
6t = Fol) 1)
e voltago across the n* capactor
Ven ()= 1 Fol) 1) ot
Tha refloction of the " capacior voltage across AB
VA ()= Faft) - Ve ()
VA 0= Fol) 1 F) 10 o0

Fash.
have o overiap and no dead periods.

$rwm

A
Ag hlh) O L
Vet
b F ol |
B3O Fay Yoo
10 o
> - H
« Vet
Vadt) Vaalt)
)
x
Fig9b
vas(y

Fig10 presents a number of power electronic circults where

the inputloop expression s
VLD 0] 4 (1R 10 ot wa)

In the swiched capacior filer casa the input loop expression is

siowt = L AT o3 Fa() 1 Fol) |
Vo LA LR L UL (on

10=1oc + £ cosfast + )

o= 0 for the ac crcuit




‘Soluon of Expressions (32) and (103) s no simple. It

o by s e ot vtoge | 0 18

oo conporart. Tt ol corgcomi o e
i the de to dc converter the

is re-witon as.

V= LAl + {1 Fal)) Vo (o)

componants on bolh sides. Tho current s derived by oquating
the aG components on both sdes.

the source frequoncy hence Expression (10a) fs wiillen

Vpsinwt = LAKY/dte X Falt) Vel sin(wt-An)  (10b)

Grammer's ule is omployed o calculate the current 1)

Fig.106 Voltage reflecion: The dc o ac convertor

rossion
Tow aviching nchoa 0ed 'y wron 3 0 i
oxpression P

3 o A g of i Ry s s £

ot and s mutie

The the capacitor
currontteough . Fo) ) o [1-Fa) K0@d by undesired band of
morving. T n ol maihd hat wora e o w2, 2w £ w, 3w £ 52w,

‘and 108 woukd be welcomed. Any suggestions?

[

T

B

o) =5, £ kot (1)

in(n)

&
Kn=

= foosl(k T costkTI0 +T
AT
oeme-T

magntude of each harmonc component. 4
given by expanding Expression (11). P gives the order of h
desird froquency component. Fig.11 i thefrequency spaciu

dole

Fig.10b, Volage rflecton: The swiched capacitor filor

Fig.10¢ Voltage raflction: T dc to ac converter /invarter

;"h:._,

e froquens

‘components by almost mw makes the use of the PWH signai

altractive n Power Elactronic signais. Nevertholess thero is 1
mathematical prove

thal i s happening. Such a pro
il sa

‘satisty he academic curiosty. tarting from|
prova thal the other ltaquency components are actually of zo
magnitude.



§ S‘M};S[,n[n[; i 7

comapynaf ) [RLEE I

Mo (P) = | FowmBAS(P) + FowmBAC(P)”

w71 semio <]

4 - wsgenio + 11

it

ks necassary fo dentlly the single frequency companents
rom the above expression. Ths s done by nroducing a new

ficient of w, n+me1. One of the
10 mis expressed as a funclon of P and
morn. Desper investigation into tha point might suggest a
‘more elegant way 10 do i

Discus:
The Switching Funciion technique for the analysis of power
electronic circuls is discussed in tis roport. The switching

octro
it piesesitoni sy

sum of series of terms and the product of such series.

Fan
Extraction of single components.

funcion aro easiy identied. These reler 10 the square and
the inverse of the swilching functon. These propertes are.

F) = Ko + 23 K cosinot )

arc exprossad in the same way.
100 = e cos(uat - 06)

of voltage of current are darived containing multple sums of
sinusolds.
£ e cosfunt ~ ) [Ko + 25 Kn cos{ot — )]

This is a typical product and it s advisable for the user of the
imself with the.

Heniites. The rosulling expressions for vola

more cumborsome. For example

vy i) soms)
e

e A |

g 2
W s 0

functon and derved function. A rigorous proof hough of these.
propertes femain 0 be found,

The voltage reflection equation is prosontod and the
‘approximato soluion explained. Sl a moro exactsoluion s
required.
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2 Swachd Capclo chuts, P10 st B Uty
1982, CC Marou

o v Fncin: Avlis of Pover B
Grcuts, O GG Marouchos, IEE. Pumumnu o 2008




EVOLUTION OF STANDARDS
FOR LENGTH MEASUREMENTS

From o bogoriogs a5 cresuss,we havo gl fo
hamess our natural esources and know how much we had.
Wo Sty sests Srions of massirement.

fongins of the e feet
e a partcutar

T Vel Qi e e G

these measurements da ol necossarly convort easly

¥ lvr cuires, At . ol svryond's e, for
aih. The ruler of a cortain ety or
b

systoms of tho same cultue.
discrepancies allowed “sharp oporalors” Lo (ake u
advantage of customers and alowed uso

y
body parts as he standards. In the process, heor sha vestad
he rosponsibily fo determining measurement siandards in
the stale. Even today,

Our inch-pound system is basod on raditional E

€an create confict among natons: for example, during the
Wars,

o0,
the fate eighieenth century, the Engish commonly
girall

Eventually,

ur
‘original standard was dastroyed by the House of

e 1834 When the new one was constructed, i was
different from the original.

‘The example of the Imperial Standard Yard demonsirates 1§ o
two axioms of merology. First, in order to measuro there

Figura 1. The Egyptian cubit shows recogniion of metrlogy

i
working cublts were sdded. Revolution, so the French Republicans addressed the probles

P o mescrean o o v 1 ol
T o 0 B A ¢ sssvmect s o s

1. The Egyplians were very serious about ensuring that
he same measurement sandard. F

oovemment. In 1790,
between the North Pole and the Equator passing throud

bops by el Paris, divided ‘million parts. the Earth is diffica
1o s i s 1o oyl o g - dditolon Bt Extrid
it
o
their strictly enforced system of mm
el fo

very similar, For example, the ancient. e i #d
modern Engiish ounce are nearty dantical

50 we can sao the similarity betwoon tho cubil of Ramose_s

dozans.
1754),the principal membor o the Mt Comitios, the e
metrc systom was enforced. By 1799, the melric system was
50 unpopular that Napoleon Bonaparte | (1769-1621) wod
‘Popular support by relaxing melric regulations and fina
1812 The melré

1135). In about 1130 AD., Henry establshed the distanca

m_mmmmaamu

system, however, remained the legal standard of France

I 1870, the first of  series of nternational conferences
bish the metrc system worldwido was held, wih 48
In 1889,

e Do Ages. Around e s e, h o, dnion 5
‘on thumb-breadin, and the foot, were commonly n usa. 1t
the English

a generai conference in Paris approved the work of thef
‘commitie. Tty prototype meters and 40 prototype kiograrms |
and calibrated




each ofher. The one new standard most nearly equal 1o

The e ot o A e st 4 e oty
he | Prototype Metar, and it is now located at the Intornational
. | Bureau of Welghts and Moasuros near Pars

which wera received n 1890, Thee years later, Congress.
Fasied i Miondasha Ack shic emaned e potte
Irarmatonl rolayse Mle as e et sandud g
standardized s rolationship 1o the yard. Howover, the
Mendenhall Actdid not St ot b s puund

wt | The remaining 20 and bocame
o they chacking
sic TS lan mght have craatd an accepied kermationslstandard,
NeH

-

n 1960, . and the

hiige: The Necdarki

| msc o e Uit
g | sbbrovial with Lo, e 25.399978mm. n 1922, the Briish rovised thei standard to
al | using it Iaﬂqpl\nv n m.nmymg problom

25.399956 mm, Incre
U

ing the discrepancy botweon
A in

| e s poink
o | intemational commiliea and adopted by the National Bureau
1 | of Standards. Because s” s the St symbol for“socond”,phural
y | torms are not used.

s vt all forms of language, the terminology of S1 has s
o | own quirks. For example, rived from
t | the names of famous scienlists, but these units are not
. | capitaized. As we become famillr with and use those tarms,

theicconventons wil come.

) 51 PREFIXES
] Symbot
, Y (101 ldea | @
. z I
: E - m
: " me |
T "
3 b | p
] oo |t
k o a
ho 102 e |z
[ oo |y

1951, S0,
a1 one time, ther wore throe “inches™ commonly in use.

Thebree Tochs” e mcuchd o ech e 108,
‘when al oo goverments hat one

ot veukd ot 264, e cceptod by el
agreament but wihoutspeciic Congresionl logiton

gt waves, ratural

replacad motal bars, which w n-mado, In tho
measuramont ofnaraonalstnderés. Sclonits have
stared working on using ight forstandards back i 1892, but
fight waves were not accepled as the basis for standards uni
1860. Light waves allow grealer precision in measurement
and. any measuroment system.

FUNDAMENTAL CRITERIA
I order 1o evakuala possibie measurement systems,
understand as much as possible about each system and be.
3 unblased as possible,

- NATURALNESS OF THE SYSTENS
you shouid be abl o recogrize that any measurement

Figure 2. A
contimeter, for examplo, (s one-hundredth of 4 meter.

LEGALITY OF THE METRIC SYSTEM IN THE UNITED

STATES

The earty measurement standard estatiished for the United
wos 0 B24nch bras:bar ha

standard was rough o theUndod Saes
oot “Yard” as the distance bolwoen its

for quaniiative measurement. Even ifa systom is basad on
a natural phenomenon, such as the lengih of the
distance from pole 1o equator, practical applcation wil
‘comprommise the pure, ineoretcal accuracy of e measurement

In addion, the subdivision of measurement standards is
Wo may have ten digis on both hands, but dviding

In 1866,
{egalizod the use of the metic system bt dd nol make s
use mandatory. This actaso established the ratos botwoen

natural”
hing, By now, most of us think that s natural to have a day
hour of 60 minules, a minuto of 60 soconds,

‘States and fhe melrc syste: for example, the "yard” was.
delined a5 360013937 meler. When the metric standards were.

ten-hour day. Tha dozen and gross are usod exiensively in
trade, bul they ara measurement standards that can be

Numbers 27 and 21,

e ——,—,—_—_—_—_—,— . =

the needs of  word of cusiomers.
2




1. Metroogical factor - which actof measurement wilyiel
useable resuls

oo,
‘when the od equipment was obsolee.

foday, however, manufacturers a oting n o global
ocon example, parts manulaclured in the Far East
e s o ool ol s el Eum,

Unked Sk Mekiscurom s e Wratomn
s and adapt manufactu accopled
tandards of the global

2
‘can use mathematicaly.

3.
us 10 share the measurament with other peoplg

In tum, each of ihe s must bo ovaluated by ot
oy oAt

1. Maximum measurement patential
2 Mk e rgrd

- EITHERIOR REAS( ertor potental
Throughout this text, you wil notice that we notata it
measurements i both S1 and nch terminology. Some!
Metroogicaty,
Engish or SL ‘We use simiar insinuments n bothsystems: they requiro abod

 same people demand thal we y convert
our entire notaton of fractions (o decimal. Bul people are

the same time 1o operale; and they aro subject o the samd

errors. Howover, a5 a cost consideralior tor

requies two sets of scaled instruments: ono for ractiona
)

bl of v, o St e uk of factors o
ot hinder our understanding of the m
comping, decinals provid tha hahet! reciion:
‘communication, nchbased fractons creato tha clerest picturo
of the measurement for most people.

s the conversion of measurements betwean systoms thal
Thomas

ona for docimai

In computatonal, the meric syston's ncrements are unformy
et s o e A e coned ancrg v
terms (inch, oo, yard, rod, mil) tha are not sys

eisis oy, convaring among dtsosss i
measurement system s easior in melric terminology

21380

yords, and sofoth,

understanding of conversion methods and thei implicatons

s the mental referances we noed to easlly undersiand
measurement.

mtic,

THE BEST SYSTEM
4 e ek w9 g oty oy S 0 S aim of
measurement dopends on whal s being measurod, what use.

the maasuroment has, whaher scienie, commardl, o

of this measuromen sysiem in daiy .

Again, your choice of measurement system comes down o
what you are measuring, wha you are going 1o do it thel
measurements, and who you aro measuring for. I is easie

oyl procoss. We must use the oment
i i st e s betwe
o

for
between aloms i metc orms. Bul scientsis
5.l st tam “orsapowsr', whch s basedon

irying
maasuro in the frt piace.

PRACTICAL CRITERIA

o b i o e et they are sold a5
e st n 1981, opanae it hc 0 e
2 law forbidding the caibalion of speedometers in mis e
o

of ertor, To achieve the most precise and reable measuroment
bl it o e st il bl
roquires the fewest steps, from instrument selection to

thiry years

“THE DECIMALNCH SYSTEM

best system of measurement, we use threo factors:

30




fact, unti

g

i survoying i o Unta Sl bofre 1058
A War, 164 .

commonly usad oday 5o tht you can understand whal olhers
50 that others can

Vo1 prackical wrk st o 3 o vare g
vo | more than thecrios

Thodeinabict s e b s skl
or | into popular use when, in 1930, the Ford Mot
‘dopted i, folowed:

are taling tho.

Like all language, some of the tems used in ossuromer
i ohers have o logical explanation. “Foof-
isdorvd o ha body part used rginal o s . g

e oy o it sy T “inc” does not have a simiar corrtation,
of Automative Engineors (SAE) publshed a docimat
o 1 e moter” o derved
American Standards Association (ASA) and the Sociaty of from he languages of ancient Greece and Rome, as ar
P2 For e,
he dofiniion and use of the decimal inch, e e ch o e Grok bty
METROLOGICAL CONSIDERATIONS
o | 2 crack as small a5 2.54_m (0.0001 in) Howover, when ight One advantageof he melican decima nch systom i
<. | goes through  crack, I creates a conirast betwoen the dark 5: horo are 1o fractions 1o combine when you are
. Your
o | accuratef you were tying 0 read the same dvision - a small muliply, and divide easiy. computaton, you
m | Block mark - on & metal k. ‘can add decimal places s needed 1o eport the measuramant
i ot st sigmicant fgurs.
§ [Ldhmldtyraiosach smong et st
bt tho uso of
3 by S o oy especay ¥ e fractions. You mght spend up o ive mes s ong caciaing
it
y | 10 measure with a rulr, the traditonal inch i 1o compute a common denominator. then reduce the
e bcauneof he vty of Factonsl marks: e ot back down,
, oithr 100 arge 10 be usetul or 100 smal
a todoecy Of course, using decimals can creale problems, 100, 1f 3
1
. neod Conversion
i ‘can lad 10 problems wit founding of. When the rumber
: s divided nto 641hs, you end up with six decimal placas, e
1 ‘xra igures may or may not be significant butthey can adg
4 D 0 Creato orors of /64 very quickly. Also, at imas, you
all your calculations.
Whon we ound of,wo oiminats unnscossay fguros n any
computaion. he corret mathod

i order o ound off property.

- WHAT IS THE REAL ISSUE
Wilh the pocke cacultor, owever, e 1ow can convert any
System ofmeasusement wih ease; the compute hs ooy

Fgured,
ofthe fractionalinch scals and the simpiiity of the melric
scale. Stool rulos with both scalos aro aval

COMMUNICATIONS CONSIDERATIONS

wny

e e A h pssifg

ot of Fance and Japan s ot ot o
imensions. In contrast, the Uni

ies' products Most

022,




is roferred 10 s @ 5.56 mm in & metric-based counlry.

Intemational standards and trade speiications sometimes
rosultin probloms for exportars. For example, i skids are.
standardized only in metrc, they are mismatched for

refinement wih which this can bo known i the procsson. TH
efect precision on attaiing the dosirod

is relabilly. Procision s essontial for roabilty bil alor
cannol produco I, Increased rolabily requires Increas

accuracy and thal requires increased precision. Therelon

help; and exporters must pay the penaly.

Th metric versus inch-pound controversy is inally winding
ho worid. The

precision.

Thers s no insurmouniable dificuly involved in  total chang)

of
sysiem and adapt 1oL In some manulacturing. the factont-

the global economy-an economy based aimost solly n Si-
have encouraged the manufacturers 1o adopt he

or s the
any convincingproof that such a changs s nseded ordasiratig
‘The metsc system s unquestionably superior in ease
computation. Popular use of the metric sysiem in scier

The purpose in this extract was to familarize you with the
measurement systems in uso, their advantagos and
disadvantages: and their histories and futures.

SUMMARY

i ks Sy, | 6 i
ey oo il ot ol hings in the roal wori
hos oot ssifednsoger i ol

The inch-pound system s handicapped by an apparent
This

A measurement consists of @ unit of length and mullpler.
Each measurement bogins

of
‘which the melrc system i the legal system.

odges,
planes, Foaturo
Yame combination The dimanelon of e {esre s the

Itis even possila 1o borrow good points rom ane sysiem
onhance tho ther; an examplo of this s the doecimal inch
Furthermoro, i this computer age the system of annalali
is rlatively unimportant and should not be an issue. Ou
efforts are needed far more for the application of
principles and the pertection of our reference standards

o perfect.

Measurement shows the deviation from perfection, The
‘measured conformiy o the dimansion is the accuracy. The

Extract from Fy
. By Ted B, g iy, chad L. Thorpec
‘and Published by Delmar
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THE HTI E-LEARNING PLATFORM -
| AREMOTELY ACCESSIBLE SOLAR

ENERGY LABORATORY
5 Mook, ek o Do, O P, Eftro
er - Department of Mechanical Enginearig.
icherTotvicat e

Abstract

ing laboratory

‘and managed over the Inexmat 2, 3} The emergence
of those techniques has ts rools in the dissemination of
Mechalronics components - which are nowadays availabie

molo
| ‘werkshops and for
romotely accessible pilot solar energy conversion planl. by a coniral feam of remote experls. Al the same time,

1. Introduction

education and vocational training. Accordingly there is growing
A

cniaikaton,btehes h tamfechw 33 the o O
‘Mechalronics systems s bol 1o roduco
Sirios Sows ks Wcroemtiy 1. lv:llnmlvly o v

Ay Vol aog o pAa K e e s ke
eloped at the Higher Technical

it (1) witin ¢ m- amensiof 010 Looasis dn Vol

theres
S5 g ok bl st

riments, in production, service an "
ar S domns ity ey vaiingfo il workar,

- nstalation and using of omote diagnosis and service focks,
~ creaiing and operaling communication access points
~acquiing dot or e maintanance purposes
ay is equipped structures,
instrumentaton and control devices needad fo remote

joal ofthe HTI

o, major
m. snagy eeaning aboratry ss wall 8 fthe MARVEL

I contrast o vadonal”
are deployed n a relatvely broad range of actvites that span

A & i e M

s requies:

Telomatics,

bodies dealing with cortiication and

matenance,
communicate effectivoly with others.(e.g. cuslomers, users,

issus

This paper prosents on of the learning scenarios, which is

rends in the iraining of emole engineering are described. The

Skiled service tachnicians must solve the "mutual knowlodge
probiem’,for example by inlograting the know-how of thers in

order 1o accomplish appropriate 10ois (0.9
electronic conferencing or groupware applications).

y iption of a y
expariments in the field o solar energy.

Because e-maintenance s prmariy immaterial, the quakty

2
Curenty,

Forthis roason, techniians.

‘geographical dsirbuted commissioning,instaltion, mainienanco

these novel engineering and managemont concepts wher
consiruction and maintenance of plants and machinery ar

accessiblo practical environments (remote laboratories,

£




engineering, e-maintenance, remote process control and

3. The HTI Solar Energy e-leaming Lab

Furthermre, the ied of solar energy chosen for this purpos

sunshine o have access 10 roal conditions experimants wil
abundantof olor racation, The systom enables eak-tmo,remo

conio,
studonis 10 conduct exp

ental work In an Interactive an

two fia plalo solar

of the contral HTI buiding, storage tank

and accessories. It 15 also equipped wilh all necessary

10 the system.
imo for the equipment by the nstructors, A numbor o laboratory

needed for remole access, conirol, and data collection and familiarisation exercises as well as system performance
processing.
figure 2.
of ifual books
Gota, cronting 4,
roport les. To the web,

one needs 1o have a leaming platorm in order (o diver he
provide.

PG for

some means of

Figure 1: Schomatic digram of MARVEL Solar Pdot System, HTI

Th aim {5 o use the Intoret as

Aft a saarch for the most suitablo pllfor [0 use, we cam

Tighly priced patorms usad by & number of Univrsiles. Wo

Ucense)

Ondle shodd iy, e et oty Moo i o

software wi fun on any computer
B e o o o s ioaiard
Mysa) (e}

1o programmers and oducation theorists. A number of early

2002

acatabiity and improvod perormance, whi in 2003, he company

consuling

outside the HTI premises, including overseas. In (his way, the

facilly wil be available and bo sharad by many peopie. thus.
reducing costs.

primary schools, non-profl organisations, privale companies, by
independent leachers and even home schooling parents




LR N .

5. Systom Architecturo

6. Loarning Scenarios - Experimental Work

The user the student
i server wil host the e-o heishe is and
axtensions

o tis plato

e

e system,
That i, the user sends his/Mer request fo the system, tho web

he data and transfers thom (o the user.

Figure 2 The System Achocturs

The actuai uning of the set.up i done via the TestPoin, which
15 an interfaca 1ool capable of acquiring data thvough various

61 With the HTI Pilot Solar Energy Plant
T ok earcies erspapaed o prospactve

fucnt with the HTI solar
— H......w lab and make himher conversant with the.

10 name each component n the plant and identily the various
‘components neaded 1o consiruct  solar plant.

and handing the data in @ meaningful mannar. This particular

parts

The programming is needed orly 1o the system designer, whie

Figua 3
gy plant

62 Component functions

also prepared. The objeciive of those exercisos is (o famifarize

prnt

This

the plant.

| IEEE-
| 488, RS2Z32,an vt instrumant cont Do ransor, sl

6.3 Data collection and Storage tank stratification

his work.

avalable Buiding a VISA

one type o itetace to anothor.

oN
the various measuring How rates
ot i, T et e 4 e

35




Various conditions and diferent scenarios. Ona of the scanarios
will be to elaborate on the straifcation of emporaluras i the

varaton of femporolures across the tank atdfrent operationsl
condions, explain the straifcaion efect and comment on the
osu.

I Exporimont and Investigation of colloctor

servica hot

ot difloront tomporature dforontals, oc. St
the studant have more tme availabl, he could alsa plt

7. Conelusion

HTI e-earming lab goes beyond radional remot
kg et o eas b s e
work tasks.

instantancous sfficlency
student inlo
viually th o o
romoved fom i soraga nk 0 the conumpton. Fo s adra remol aborlores, bocause we o i oo
purpose, the. a number of » technical
Vot radiaion, wator low rates, lomperatures, elc) and using  vocational raiing
certain thermodynami squations (3] he/she wi determine the
performance characlerstics of he collector and compara them.
th hose given by the manufacture 8. Acknowledgoments
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AN ATTEMPT TO APPLY FUZZY
COGNITIVE MAPS TO THE POLITICAL-
ECONOMIC PROBLEM OF CYPRUS

Costas Neocloous, Senior Leclurer,
"”" M-mmuv Engincering Dopartment.

Introduction

as g The FCM wo.
i) o 1
g/ p

For ths study,

14 among Tablo 1.
5324, Grooco, Toblo
ond| oncopts)
"""msmmb-vuzom-wlnsn;hmw;num‘ has Gl Welaroof o Fedora Snm ol Cypus

Ifuenial-dynamicalfactors.

An aitempt 1o model the dynamics of the problem, using a fuzzy

RIE

€3 Wati of the Turkish Cyprio Sste
4 Greok Cyprot natonalsm
5 Chstan olgous

8 S o T sty o i
a by the Greex Cypr
s
“nowiedgo of istory. mmmummmnmm toutsm, o
i, cio
AN he above couniries and the two communilas. 11 Knawladgo of Grook language by the Turkish Cypriots
- CI2 Kemadge of Grok oy by th T o
o

e ot s
esro, vt e, oo

14 Pouncal eterostsof Eurcpo
15 Pottcal torsts of USA

0 the state of any concept (or set of concepis) on any other

(FCM) paradigms have boen proposed (Craiger et al 1996,
s e o o e 1 B oo
5 vl s difloront o 1994,
e s Sovies 150, m,nna 0 Bt oty

.
1 [l papabagecrhiey

Dynamic simulation

he various parameters (concepts in the establishod FCM
par

ofthe sysiom.

o Intrests of Uk
C18 Poltcal ioress of lsrae-
9 ctorests of Greece
C20 Pokical intresa of Tukey
C21 Mtary oot of sl
cz Intvests of

C21 Moy tesstsof Turkay
cas

2

tary
G20 Intorosa of Anaoln setrs
C27 Lavel oftouriam i he fadocated sata

InFigure 1

Fis. 1. The basic unit adopted for the svollon of the system
Wharo C's aro the concopts, z Doy St
graion counter. The pari considored

b e st o foctors, or weighis) S
egree by which a change in concepl | may

poliicians. The docision on which parameters o use, whal niial
Values and what sensivites 1o employ, has boon based on
foodback from such persons.

Furthormore, each parameter

mbodies a general state (and

poliical
stabilty, social development, high quality of lfe, etc.

a7




In order fo 1008

prosently -
~bacause of the prospects f finding such, and as an inpul for

satlingthe paramster under siudy 1 zero vaue. The system,

a5 well a5 @ much awaited poliical solution of the problem,
necessilate a drastic re-evalualion of the paramelors, th
sensitvies o

o
10 new parameter values, The samo was dono when salling|
parametar under study 1 its maximum possible valuo (1

[y —
ho Grook Cype
themsaives are they
by somo expert o Turkey, Groece and saol.
The parameter sensitiiies and the wollar of the Turkish Cypeil communiy by 4%
by mplomanting the ganera aqaton 1 iaalso bservod.
x 38 () s forthe siniican increase inth European poltical nores
& G i«

ncroase of the Gresk language and history by tha Turksh Cyprial

st 10
parameters fs shown in Tabla 2. They were suggosiod by fow
knowledgoable porsans thal have boen inquired 10 give ther
wisdom. Obviously, dilerent

wilhin the talor. It is however very interesiing thal the mo
St it ko  helon vnms 23

o e o
e e e o e
T s e . et e
ez o
e — o e e
e e
sopm e oo om oot B S s o
EEDULE B B R IR Rttt
E IR R o
01 % 03 %0 0 o2 %3 53 03 53 16% respectvely. and of the mittary nterests of UK by 16%
HEHE I O
©3 93 ©1 02 03 01 01 08 0 0 Concludingremarks
e o
P — o e

Dl o b bl o mrveayly
short articte, only three cases wil be presented. These

Suggested some unexpacted trends. I is an intorosting (0ol &
tudy the rends and the dynamics involved,
‘absolute parameter values, which they are highlyfuzzy n the

Istamic rolglousness

placo. i
factors, focusing in more speciic ffects such as the overa

polltical Itorosts of Europe

political interosts of USA

s crodiity and 0 ne-uno the various paramelors and procosses
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WRITING IN HIGHER EDUCATION IN
RELATION TO THE SCIENCE WORLD

Anastasia Mouskou-Ps

Lecturer of Engish and Report Wriing
Hiha Technicl nsiie

23, Nicosia 2152, Cypry
Reocigniacoy
Introduction

inguistcs for at least it yoars now, due 10 ls manifold and
‘compound nature. These debales arw mainly diecied to firstly

“The National Commitie ofInquiy Report (1995
(quoted in Allen Mlle 1998:9), chairod by Sit Ron Doars

ts
significance in our e s overarching due 1o the diversiy of the
protessional

The fst i to nspire
develop the capabilios of individuals (0 the highest potent
el i

S0 wiling projects sl as an ovaluating ol

heir own persanal knowledge and understanding (o leves i
e benefiial 1o the economy and society. Ty o bo at

a a democrate. clze

witnassed major changes in s academic sircture, design and
execution. These. we boen inevitable, following the

and have

181:11). These are: 1) The culural whid

tihe
estatiished “now contoxts™
educaton s concomed

1wl cosely refor 1o thaso “new conexis”, at a later part of tis
arict,

the pas, the hertage o susiainat
Knowledge from ons generation o the next. 2) The funci

ndustry and contribute to he national development 3) The sock

R

urthormare,
o sl tack, Aconay | 4 cndcy e

factors o sociely, salislying tha goverments' needs,
inaly 4) Por

-rw o it e o o 0
b id gty

1 Vo Consa® and Highat Bduoaien Purgcres
“now cont

oy oy ey B et sl oy smm- 8, fmk b
ind

professional bodies. Finaily 4) Perpetuating
aiming at continuing the national system of beliofs and valued

government polcy.

Whatever the wording and subdivisions of higher educaliod

For nstance.

‘govemments need it demand

raining and Engl

disciplines, for example, wriing journals in various subjects.
Rlonaly wo now have loactng qually s toma
accredtaton),

Also, a wide range of educational, cultural and un,um
backgrounds as well as an increasing awareness o lfolong

vanin

than over

‘econamic goas and|
o their agendas’. (Kogan 1994, quoted in Miter 1998
1.

since this is an area of great concom at the Higher TechnicH

courses and olhers.

~.wrting in higher education is

Gompotence which, once acauired, enables studonts o
communicae thoi

of English. HTI wd
IDP (United Nations

Project), UNESCO (Unitod Nations Scientific and Culu
Organisation), and ILO (interational Labour Office)and

virtually any confoxt’. (Lea and Stierer 2000 : 2)

joct, bu y,
permanently. Its main purpose is 0 train high eval Techn




Prosanty al . that vacuum
bt y
honew 3 y
HT has that funds osala HE
spo g have conmon reiienis, wholhr hese ae govarments
copat ployers The providers.

summer industial training. summe lraining hrough  serving,
IAESTE - (internationai Association for the Exchange
ae
goarod and_enlightenment saying (551-
N.LoizouAg.Director of HT1, 2002). 479 BC), ). apt for the occasion.
studont tho
‘Workplace requiroments” that most Higher  knowledge, Conlucius replied: "Whon you know a thing, say that
youknow i,
Knowit g
However, uch 3s he.
awareness among that graduates, even with some.
perhaps shortcomings are an assel to any business. In fact
apper . 14), have
come 1o the conclusion thal faced wit,

dovelop forms of highor oducation that are
adapted 10 currant aconomi political noeds of
Gontemporary socioly *Additionally they list 7 “skils of

2 Writing In Higher Education
i e adrnd i M s ek
s, we ik nood o examine the varos Aeciplary

Jooking for. These are: 1 2

Forinstance,

knowledge. 3) Abilty for self-nstruction. 4) SKil allocaling
nformaton.

acles, chrical

‘such as, fibrarios, technological toos. Finally, 7) Abilty 0 use
and interprel materials from a variely of sources.

*..rathor than being neat homogeneous discourse
e S g ety
* (Baynha

In ho proparation of people or eniy into various vocations and

nLea & Storor (Eds,) 2000:18),

As a resull of this heterogeneity and diferance, the student

and what
MaryL

i st yoar,

‘500m 10 ba very much in demand among employors. In the UK,

three perspoctives on the theorization of academic wiiling.

of studants wil perhaps diminish. This is why thoro s noed for

can bo applied n partcular disciplinary contexts. Within this




A critcism of this perspective is that it does nol
consideration the specificity of writing requirements.

Tho second porspeciive is the “fext-basod approach” which is
arounded on tho rosourcos of inguistic analysis in particular

1605, whet (o appoiniad 0. L

atextis asience.
of wiing whereas genve analysis conconiiales on what Im\ly;n
aro roquired for aach area: for examplo a history essay or

Vi vk engaas ek 2 Wctwint e b
Mechanical, Marine, Electrical, Computer Enginoers. Al
Up 10 that point in my career | had had extensive toach
exparience, never before had there boan & need o explain

varitions within discpines.

Finally a third parspeciive is the “practico-based approach” which

tcle was tho
of erminology and the various functons. Afer al, ihal was.
the English ancountered n an ordinary English classroc
playground o ciub, Since i ook a greal.

onmy part,

reports or the completon of log roports. as in the caso of HTI
studonts. Language is a dynamic means In projecting this
disciplinary knowledge which londs to be regenerating isell

ofthe students.

S pvondprn e
about anguage in science education is nol
1

oral,
the only means) by which disciplinary knowledg is
consttutod,

1970, Postman (1971),
fashionabie aulhor of the tima wroe:

leamod (Baynham in Loa & Sterer (ds.) 2000.19)

(1990) (quoted by Foley (1995) in Mary R Lea & Barr Stierer
(Eds.) 200021) who argued that
“Within adult educalion as a fiold of study, there aro.
diforent schools o though, with difforent versions of

language, which mean: undrst
subjoct i to undorstand its anguage... What i hi
Orphysis?”. (Pos

& Weingartner 1971 quoled in Wellingion & Osbor

‘Tha Bullock Report, publishad four years later, advocaled g

f

\
Atalater stage, in 1995 the “Science inthe National Curricul
5 .

witng, . mora spec

Sciontsts are faced with,

21 Sclonce Language

.
most recently in the 2000 National Curriculum QCA (Qual
‘Council Accrediation) documents, where there was a - ‘Use.

language across ‘secton n afl subjocts, omphasiz
kil in speaking,lstening. reading, writing. More specifcally
4

with rogards purposes, heterogonelty and significance. | would

used,

following grammatical conventions, coherent and fogic

organization of ideas. Additonally studonts should be able

Resoarch of the past thiry years has ostablshed that a major  arguments.
Part of plaxity of the is the use
Sadly, this is not @ reaizalion that has ngs. Tl
scence teachers who folevant Althis “energy’ cel”
sage Tamii

The angu
12 mafor cuicle i wring scace. 3) Thee ar racn
siratagies and ways that can help. These re s00n

a2

ko energy, and giving them new meanings
new contexts". (Wellington & Osorne 20015



wsequontly
sffectively withoutloarning (0 use the language of science, As
Vygolsky (1962) painted out, when a chid uses words, only then

noed 50
provided *You nead (o Ireat texts with a certain caution and
probe for meaning’, “The vssay should properly Kdontily the

1899.74-79), Also comments such as “Very good . howaver -

conceptual devlopment are inextricably inked.
¥ ’

Viewod trom  negaive angie. diffculty wilh language
attcuy.

causos wih reasoning” (Byme 1004, quotedin  Although the comments seem perfectly reasonable fo an
Wellnglon & Osborne 2001.5).
contusiog than the foicpeismbed
o suggests
‘and there aro other and iy
In science,
of nteraction modes (visual
tactile), corresponding to ciagrams, imags, pictre . e quostion which sooms 0 osul i tho probloms that

pooch,
o, s, ounon. i s o oimrie b
hand. They alcontibute 10 the concepion of meaning by ether

faculty and students aiike percoive around wiiting for
assignments”. (Lea and Streel in Candin & Hyland
(€ds.) 1909.78)

21 Writing Diffcultos

HTI students - English. The producton of a text s a groal

When academio staff embark in el

Jgnment tasks and
profect work to students, they most cortainly provide implicit

he student

Mary R Le

‘and Brian V. Street (in Candin & Hyland (Eds. )

the varous insttutons

ieds. These guidolines fall broadly inlo three major groups. 1)
Insttutional (whal roquire). 2) Disciplinary.
(dscipiin, subjoct, course, tutor and 3) Individual (personal

the quostir
feedback as wall as constantly being aware of i
Structures, language elements and choosing the appropriate

Cortainly

are subdivided ino two furiher categaries. Firsly he general

= oo, pamat suck s, o, ol s

accuracy,
simpliit, compiateness. Wrting s part of science yet many
scleniists aro nol taught how to wite. Wiiting helps
observe, romember, hink, plan, orgarize, communicalo, Sudents
are always Judged by thelr writen work (ossays, rocords, log
books, projocts) and eventually by writen examinatons

for HTI siudents are sot similarly in three .....u areas 1)
Priaentation (ppasarce,tyot. mieons. grghs skl

o e problem, w he

but

octanioly follow gudetes, ey d ot shvays heve e

them n the element of eracy oxprossion”.  (Rive
1076, 1996:2),

o caie iy do vl i sine AR ey
order o prasent a cloar, adequate argument. Addilonaly, ttor

Professor Rivel carriod out a survey among arts and sclonce
Stude

instttion. This was cleary ndicated by a major research Mary

everybody. A major issue was spelling mist
wo.

R Lea and Brian V.

utor commants:

“common” such s propaply”




Incos’, harmful, ‘prosise’, “esing”, and 50 on, Also, errors
batween homonyms and homophones are fr

their 0g.

a narrator of facts and exporiments, rathor than the crealor
jous

i lass
Worary texts. However,
and refloctive i they do not carry certain social and fingui

occurming. in assignments s the wrong word order and wong
plos

ngine, ihoro are and somo
or *..Thoro s also  garage,

o
most commanly Kknown as diosol

A furthor commonly occurring mistake is the plural form in
adjoctives, again a direct anslation rom Grook, E.g. °.oxports

(Hyland in Candiin & Hyland (Eds..) 199; 9¢

bosts”.
‘extonsively promoted to the general publc i cannolromole
n
many papers. y odt
ong, confusing noeds. batance data af
2 groat amount o wilngiho  selling subjective evaluation, Pmll foelings and wri
social scioncos folorala’. (Bemard Crick 1975, quoted  disposiions, or more appropriately “spoaker afifude’. cannol
nBarass 1996:68) i o o it g i
‘and uniqueness. Although there are many comt with
s
most scieniists, ‘and choice in order to adopt the most reflecive allematives
their ona's personaliy. Roz Ivanic and John Simpson havo al
i tis makes.

them ous. The botiom line though
‘educalors help and assist studenis in achieving the abilly (0

arguing that
.. there s o ready-made altemative varity of wite

oot ok kb st e b sl coc s
Fe « obtan “common sense’, wih
e raahog s v, Prachoty s retatoch trre oo

Rabr i veston o ety chke b
o atematies witn academic wrting, g lo nd
0t 00t b ey i o i of cevod

note laking to progress reports, og books, y diares,
‘summarios, ndoxos, data shoets, ndex cards, ik notes, essays.

for a whole publication, Ideally, this is an ongoing efforl, a

choosing the it that make up your ‘. (vand
& Simpson in Fairclough (Ed..) 1996:142]

for meaning, expression and communication.

1916, quoled in Barrass 1996:12)

procoss and the place of the porsonal and stance within Ihis
content

3. Writer Stance in Academic Writing

tye leads 1o long windiness

. in an aclualciassroom environment, and whan

ing with struggiing. novice wrllers, the truth of the mater
difloront. | have closely examined a number o

witton by HTI students and have

in i hoices made, that soem o run through

is often considerod as impersonal, informative and factual

majorty of them,. For instance, the use of passives is o 5




o] of energy . now tobo o follown
hors| discoverod..", *..big amounts of monoy and ime are spent
s of -
sive et Hodgos have certain
i i pos

mdcate B oy o ot s, inpuscra) barer s st

o sosees oty senimpt. ¥ miomatr s proesied
and| passivaly. the writer does not assume any responsibilly for
g’ (philosophy, marketing, inguisics). rather than hard
99).| or disagreements are shited eisewhere. discipines (engineering, sciences). Furthermoro, thero is no

sant | Picking p again on Ken Hylan's research (1996) (quoled in
ects | Candiin, C. 1999 - 103),

ovedapping
betwoen them, and oflen the same marker might be chosen (0

ake a 1) Hodg

oy 2) Emphati
not| 5) Porson Markers.

“This accountof leracy choices clearly indicates that thero are

‘bundance of hedges, such as ‘may...© possily..". perhaps..  knowledgo and knowing,
it o e i o 50 6 .
3 9
Emphatics on the other hand, such as “cortainly, defiiely’, "
“undoubledy’ society, horooro,

Imust
confess, though, that | had a great difficully n locating many, f
the projects |

onally
various rhalorlcal contoxts deploy diferent stance aliludes

‘which convey surprise, obligation, agreement, disappoiniment.

asa sclentist. As Hyland puts
“Rathor than thinking of academic discourso as
impersonal, then, we need to think of i as reflecting the

Botove. necessity modals
a5 adjectives liko “undorsiandatie”, proforable’ “ogical. etc.

?' TEeNT ?3’5!!!‘7’7!'!

) Mucio. S, s ol pur
greater authorial presence than others”. (Hyland in

Gandin &t (i 1680 121,

as: “Wha can bo dono with the waste?”, “Whal about solar
| wator sorvicos for hotels?”, of the use of imporatives: “Let us
| cansidor..", ‘Refloctfor a moment..", Contomplato 0n.." 5 well

09 Woare

persona and assume responsibily for their writing. Cleary the

eTEIT

1 amitar with ho use of soar collctors in our houses..., 'We.

be atainod.. vic.

Finally tho porson markers - which, as wa havo already seen,

Concusion

contet; ko the undane professiona evionment 1 b
cademi

| e use of 18! porson pronouns: “/*and “war. (1963 quoted in

witing .ll.:uvlly will either downgrads or upgrada ou life
opportuniles,

Fociough, 1096  144)
s bcase oy e o e e e 0
be abjctvo The calcuatons ndlo.."ol.

Wit vorbs rdated 1 experimental achvios: Cakuiolo” measure”
fanaiyse’, and s0 on.

tha the language in science

science, bacause they are linguistically handicapped



Undeniably. in the contemporary context. thera is a dominance

‘adopt in their chosen fiekds. Wriing plays a major part in this
challenge and leamers should geninely vie for improy
they are to manage 1o overcome the dificutes.

Alhough science is an empirical subject, moro than any other
‘and praciical work s prioriized above averything elso, we must
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LOW ENERGY BUILDING DESIGN IN
THE MEDITERRANEAN AREA

Despina fochnicalInsttute
ol ot Al P G it e

s s WesBrane omey. ToL1 9572240635 Fn 387
o

Abstract
1. Introduction
considers the buiding otally rom the
wiiization of ranewable energy resources for indoor comlort.
indoor and the exteral environment. natural and clmatic. It
snce
for wnter,
2 summer )
i sandrdond laton A Wb sy
servicos.  Sadly theso Intornational dosigns roly moslly on In ordor 1o assss (ho energy demands for heating and cooling
d ovaluato the avallable to
which, . reflects
the thraad of continully coherence and local flavour.  climatic condilions must be carefully considered and analysad
1o outine
thermal comfort for thal location for winter and summer.

abitis of the cimate by defeating it am 1o provide sheler. By
“worse than the climate ftsei” such domand

nsumplion of auxikary energy through mechanical
equipment, simply (o control the indoor environment.

e TR sl o W i sed e
derived from a bioclmac analysis, compatible wilh

sl

of the.
cimate fsell. The temperate Medilerranoan weathr patiem,

and heating

e The lengihy procodure involved do not permit the bioclimatic
nfour tayout
pr These aspects.
ofindoor comort
o et bkt weiovs drss b pkioma of
and“Soimatc esigns o he S ot o i i
g University Campus of Cyprus™ s the bioclimalic
iscussed during s ntroduction b ecdidigppralnd

microcomputer programmes for heating and cooling in
Meditorranoan buldings.

ar



Fig. 1. Coutyard dofinet by circular wllwit wted rubblo sono

3. Shape, Volume and Orientation

Yok snd ek aw elard by e sttt il
tho Mediarranean clmate.

Fig. 2. Secton views showing, in wite, the sun ponetation in
swrstn y

i eneadn s pevred b 1 st e o sac
m. narrow shaps and placement of openings promola nal

breozos. nwintor the courtyard bacomes a pleasant suny pace.
‘wormed by sun and mass

Tho best opportunilies for achieving energy eficiency of the
bulding appear in the early stages of the design process, when
the significant decisions are taken relevant {0 the sitng of the
buikding. This affcts ho orientaton, the ayoe, the landscaping
‘and the integration of passive solar sirategies. f the designer
doesnt ulize the potential which is offered by the sito and its
surroundings, tho opportunity (o achieve energy savings, wilh

e e e e i
The siratogies to achiove this in winter regarding shape volunk
and ortenttion could bo outined as folows:

= To minimize the outside wall and roof areas [ato of extard
‘surtaco o enciosed volumel, Fora gven volume the more compat
tho shapo the fess wastolul s in losing heal.

« Elongaling the building with long East-West axi to maxi
xposure to winler sun. This maximizos oxposure 1o winlor

more complicated and costy tachniques will be necossary.

« Streamiining the geometric form of the buiding to mininia
winlerwind tubuonce. This could Bow over e hout
‘avoiding air dam effect that fs height would otherwise ha

Thereloro, p g, 9

study of the site must be carriod out, both 3 !
‘sholeringeffect:

solar gain in witer. .

pottems, parualy e droton and ey ad h s

of water, the vegotation and the mar-made leatures. mw\.h
landscape may offer bufering o the cold winter winds.

imer breazes and causing reduction of air and ground
temparature.

a8

For the summer exposure (0 the sun could be minimized o
the summer breezes. tolow

statoges:
the plan shouid bo selected o equaiizo
‘sum of gains at noh and south elevations wih those rocelv®




of heating and

« Providing ouldoor semi-protected aroas.

« Recassing structuro below grade 1o avold difoct 0xposure 1o
the sun and provide a sourco of cooling.

an troquently be compensaled for by changes in the others, s

In the studies the varlod shape design of tho buildings was
considered in combination with other variablos such as:

+ Orientaton offenesration
+ Addion of mass internally and externally
inroducton of insulation

shapes are more energy efiient than complex ones. However,

complox shapes may also render them equally of more energy

10 croato soparate zones into seasonal aroas and lesser used
Sree o 1 b e ibrs, il st ancrety 0

in hese areas,

. whereas adiion

g3,
n ol buldngs.
accoss. . rom the beginning of Octobr (0 mid-
ven

both
farge areas of south glazing, reduce energy load. I s obvious.

For
streching East-West in one room depth will offer an optimum

chorces. for each
single building with its own geomelry configuration and
particularies.

additon, e
enjoy daylight from two sides and cross ventilation

Nevertheless, when oronting the rooms for favourable heating in
winter and cooling in summer, in additin (0 the sun-Path the

oo friwiessereb
door planning i undamental for the adaplation of the . The heaing and cooling requirements.

huumw 0 the bioclimatic conditions and. \»- utiization of the 4 S

oo v it
s

e,

oy
ks

v
- amenitos and sorvices.

i aspronchin i Indoo plaaing of e butdog e major
[ senarios e ot

~Zoning the indoor bulking volume:

tively low tempor

fower levals may have rel

tion with
devices may equalize lemperature distsbution al the desired

“Locating and organizing clmatic buffers
“Planning for heat recovery,distribution and storage
“Planning for iflow and




“The planring, the design, and the appropriate choice of malarials,
‘spocally the mass distbution and the locatin, or these wals.
1he floors and the other indoor bulding eloments conirbute
enormously in this. The geomalry of the rooms. the bulding

evwaborg
nd affect the atlainment,

toom surfaces ar . storage and
et o suc uige s % o o B

thermal bohaviour of the buiding. Such additonal factors are:

= The mors compost intarnallayout encompassing more spaces.
‘and surfaces facing south

reduces tomperature fluctualions by rotaining heal within .

« When insulated, enhanced thermal protection on external

shapes,

inhoating. A roctangulartayout presents the highes! amouns of
savings. This differance i allbuled 10 the possibilly of greater

The insulation stud)

showed that the addilon of insulatiof

However,
insulation should be viewed in conjunction with each buidin
‘configuration. Furthermore,

5. The Building Envelope.

diminishing returns as the insulation thickness increased
des

Cimpetion o kel 0 oo tod
design. sugaess tha combinatio of aber deign maasures o i

could be outined as: Inivrad s aseso e afcivaesn o v, e
« The heat transfer through the buiding envolope aiming to  insulalion s the most afective for the Modorrane

stnct hoat gains, whie
techniquos. the mostcost effectve energy saving dosign measure. Exiende}
i bt o

additonal cost

stored i it and disipald at a ater stage when neoded. In this

way, the indoor temperature fluctuations are reguiated and
overhoaing is avoided.

« Control of molsture migration and vapour formation

i b s co s ot k) o ot
(windows, doors etc) elements behave very diferenty. i rola

o, raveiens ok o 1 B i
performance of the building s equally important




andis rodisirbution inside the bulding.

inwiter and a the same Ume reductions of overhoating in the
summes. Movable devices oferfoxbitty and inrinsicaty

Fiuro 5, Wolkinsullod houso: Average lamporaturs measuroment
ot Sacuts for January 199

Joter and cooling in Summer. This implies that heat admilled

ha building shape and it was found that addilon of intemal
s Incurs nergy conservation of varied exton! accarding lo

e thormal bohavior o each buding. On the conlrary, addiion
extomal mass loads to higher energy consumption. Mor

= The type of glazing alihough an effecive means of coniroing
heatlosses in winter and overhealing in the summer, inancially
dopends on many other parameters of fenestation

6. The occupants of the building

cimate, by many diforont combinations ofoptiizad and ofoctve.

optmzaton o mass and: dosigns. Homever.
peoples’ responses are a very important consideration i the

of indoor comfor conditons, but the occupans’ designed
‘comior level is ot manipulable input factor. Moreover, 8 hause

balweon bulding conrols and buiding uso. Furthermore,forthe

passive systoms must be actvated by the users in ordor 10 be
For his the rlaive thermal efects of the usar nlaracive.

considered. From the analysis at the results, it was found that
the human element s instrumental in changing some of the

19 doors, windows and shalters

ho surtaco finishing
Location, quantity, distribution and surtace of mass:
Oriontation of Intornal surfaces

‘considerod inlordependenty as i is the combined effect ha i
important

7. Romarks.

mbination of window sizing and extent of themal mass

fencstration in conjunciion withthe entire bulding as glazing
iy a very sensitve, compiex, many sided component.

of studies on Orientation, Shading, Ventiation,

iration and Glazing Type the following were observed:

development. No doub the potenial of biocimalic design is
dependant on a mulisciplinary design approach. However,the
domands

hormal gains n wintr, as well as summer overhealing n

building dosignars to consider carefully the practical options

nosiation, dotaied studies are noeded for each and every
since this variableis iosel interroaled wah many other
parameters such as the size and location of opanings on
buiding fagade. Those i reation with the infomal layout, the
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DIGITAL RADIOGRAPHY AND
PHOTOGRAPHY IN THE DENTAL
CLINIC: THE FUTURE IS NOW.

5 oy, Sario Lockrer,Highe Tocoia s, P O Box
20423, 2152 e Oforia 1967 2t
22406377, omail sspyrou@hiiac.

Abstract

o

27

& 2R

quaty diagnostc digtal images.

Associated with the above, .
dognosis

implemeniing the change over.

ntroduction

digital imaging praciice, but when 1o implement it

2,

°F

ZFE

3

o eyiem s e s uas s el it ba
i e, Wi 1 ot o, st

ehai,the dontist 0ok, brefy, al x-ay Imagos and

B s rn ik o Yot o

of Baylor Collago of Dentisty. by January 2004, in USA abou 15
percent of general denlists use digital x-ray lechnology.

O oy The historlcal background of the x-ray. ima
100 yoors, conventono
The
st
by o dogposis
age These screso,howoer
Patients will sl kg s
Bavs o “open wide and i down* but i place of 1o small
sl drl 4 oy il oo Coui e ottt VY
fbe avaitable for viewing on a computer monitor within seconds. sysiems.
nage oot

10 understand diagnosis and roatment. A
Sefinite improvemen compared to holding up the fitle fims.
Siorage requiroments are no longer bulky systems. In fact,the

During the ast fow years the rapid development of electronic

use elecironic technologies 1o replace fim for the three of the

“Th images are scrutinized on bright, high resclution display

i any physical space. The dgial )

Dl x.ray wihhe  tho mass { image data genorated by an imaging
facilty.

O and hand il ovor o him. Other [y

ination of chamical waste during fim processing and a o

—— of xray dosage. prvirpdion




Xeray imaging companies have boen invesiigating altermative

tis, hersios,

cray pays o, but a quostion of how quicd

rays.
bafore they are converted inlo an approprialo elocirical signal.
Advantages and disadvantagos of digital X-ray imaging.

ol

Howover, once this initial invesimant has boen wrien ot
subsequont X-ray exposures aro practically free of charg

an
advantages and disadvantages of the switch over.

and mater
‘The advantages include: i

xray Howevor a5 the size of the danta sansor
<l o R Wk ) deectors i argely employed. Wt s vey imporant
Cloarer dmgnonis ho donts 1 1o have the normal siza of sensor wih he
- Lower radiation doses mouth.
~Rodueed spaca roquroments
 Elortess communicaton
Tho dsadvaniages e
- High il cost

~Lower qualty image in some appiicatons

he —:n

Figure 1. Dental sensors and thei application in the pationt’s mouth
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5.Ch Voskares . . Dolgony . . Schzas, 3. Patichs,
N e RS
¥ Doomrtmert o Becirca Engroerns Hepes Tochoct st

Eyprn bosspdomst
Aaboraone Vison fRbodcqn, Unwersty o Bouryen, Frsce,

it ok St ek G e

P
’w-mnwwmm .
separianGhigeionsc. k.

Socta Delgogo@bouges i oeans -
pbstract
this paper is to pr and
stri, servor. Other the n
‘Orthopaedics™

hich has besn designed, developed and implemenied in the
Ficosadce Ci of e osa Qesa Hoha: A okl
ibrary of Xoray ieredt in amorgency orthopadics

madicino 3] Also, the "PH-Net project” for supporting local

of using ISDN nefwork for the interconnection of healthcaro

ihen compressed using the Jpeg2000 lossloss and lossy
somprossion

tod physicians. who could
ot

. the lossless.
Somprossed and the lossy compressed images, Furthermore,

n the following secton the emergency orthopedics system is
presento,

sing the GSM and GPRS wireless lolophony channels aro

' i jon, ecton
4 gives the resuls, and section 5 the concluding remarks.

ring, compressing and transmitting X-ray images in

”
SR —
gty o — —
L Introduction Y
B e pes o wing it eagen ot e voy st o R
s imi |- =S
; ==
o
i

Network infastructure
A typical network infrastructure in support of the Wircless
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Brthopasdics Clinic of the Nicosia General Hospital

».‘

oSt

becn doveloped. One example is the “Web-based Home
[felemedicine System for Orthopaedics” n USA (2], Ths s a web-

or GPRS.

images of varying size. ‘

bapturing video and translerring it to @ web si

in the Orthopasdics Clinic of the Nicosia General Hospital in
‘Cyprus. The system provides the abity of digital capturing and




P
the orginal JPE a

rom medical or paramedical personnel, using mainy wieloss
1651161

m 7.
SQL Server and Macromedia Dreamweaver MX 2004

2.2 Sconarios of use

commanity.
DICOM standard for medical image transfer
Supploment 61 was ratied in November 2001 adding JPEG2005]

inciudos . DICON

for uso in the Orthopaedics.

Pojct v 1 Cfles gt comprosion v maitaini o
ol o sconanos: i b
andhidh and sorag roquirement. 2. 11 i oy 1.4 g
. 3 Mainaee o
o bong o o pspiat ognostc moge qualty. 4 Mutie resotons n JPEG200 uf
b
W emary 5. Progress o0 vl o
me. .
T
iv. Communicaton rom i oparatog ot wih an expertan docoding, 7.t Supports 24 i colr, and , 12, 10
fegardng th operalo progrss orovaclo imoge data. [, 10} For i JPEG2000 e asPel
V. Communicaon between ambulance personnel and an  implementaton (SOMEC JTCH/SCZAMWGH) 11] was vsod]
‘orthopaedics physician
“ B.ec )
st i e cas,
3. Dighal brary and imago procossing fo compresid mage dat, and ives gudance on how i
3.1 The Orthopaedcs digital library
¢ peoLs.
Fraciuro Gink of o Nicosia GeneralHosplal,wih e aimlo sy (ISOIEC 14495-1) 11 Thisstandard dofns a et
fore. it, ki ®each construcled sample is bounded by a pre-defined value)
ook, ke ptv. ey o
sl very by ABE Depariment.
221mage captre aco
o
.18
In order to compare these image compression methods, thel
o0
The roautng it t
o2 W
riginal image and was used.| ~
‘The peak signal to noise ratio is given by: i
33
et comiersion SN = 0log,, Mas” AMSE' 3
nat ar il prosoniod bow: he JPEG200,ha JPEG,and  whare: &
e M3 S ot ot N H) e




of
at {mane. The mean square error, MSE, measures the distotion

omnmcatonaons o chn x som o 14 Kta) bt

he 1) of the orginal T o
1 frogs Ot sach lon e bt imge Nl The 70333 e o aven tha PSR is supatior (0 3048 (s00 Fi
30, 0%, PEGLS s

the (Max2 is the mazimum
ipensiy). The larger the PSNR, (in other words the smallr the
foron, the better image quaity (tha s 0 say “aihtur”
crterion s

noasura computed on the whole image. So the visual quaiity

lor @ madical use.

r i Rosults

s e S 2o s i S

- | L | A |

4 G000

fa 40,0611 0
oo sityn SEaman-4b s

3 When
regarding the visual quality, distorion appears with JPEG-LS

it e graph of ig.2 and in table 1. A criterion of value 3008 is
Then, a

Schniques, which offer good PSR but a bad diagnostic fidely.

186 650 byles and the measured PSNR 30,68 dB (Fig 3¢)

wan,

by p

For

1% (1o imago is 4905
'SNR of 36.15 0B).

Tho effective
s Somprassion rato CRe gives the sze i byles of final image over

by JPEG2000 is named the ‘rce grain effect (Fig 3d), and it
creates infact fuzzinoss i I

‘Also this distorlon i iner, and mere diffcult (o dotact, The Images
and are prosentad hero wilh a Zoom of approxmataly

ifihe distorion seoms fo be important.
‘whole image at 30 dB (Fig 4) s quite correct, I we considor the

preliminary results was later vaiidated by the experts.

JPEG compression generates 3 visual distortion at 3 low

diagnosis. For high comprossion, JPEG-LS offors bad rosultin
torm of PSNR (1053 high than the JPEG one), But, s gonoral

than the JPEG one, and the detais and conlours aro fner as In

s

Koytes with JPEG-LS wih sbout the same qually). A compromise

®) ponR
| wea | sPeGls | peczon
[aas | Ty
IR Y TR —T Y
P —— 1

£}

%

wo chaose
JPEG-LS comprassion.




;‘“‘

3 3

7.3 0 O (491818) ) PEG 371218 - 10X, (4 PEC-
LS-34.168 105 KB, JPEG2000-36.

i
st

ACKNOWLEDGEMENTS ol

T prjoct was paialy suppored v the Cypruf
fons Authorty (CYT/ E

Roforences. out

11, No. 6, November/December 2003, pp. 373-378and]
ma

2

For 8 PSNR of about 3 0B, this method prodkes a e f 75 ..
15%) B i o
e, PG00t 3 ool 009, Yk 2460 priispepeciultus sece MBI (L,
e © %]

141 PH-NET P Ject o

Lirary in ordor 1o ass6ss the Telamadicine System. All 14 o
onnop e

Jdic surgeons of the Ortopacdic Clinic of the Nicosia
F

each Xray doctors were shown the original TIFF mage mixed

ossy images and wero asksd 1o assess the qualy n @ scale 15

images were marked wilhthe maximum grade (5). 5nce he bone
siructue looked idontical.

5. Coneluding romarks

“The TIFF mages obtained were inaly converted ino Jpeg 2000

format (jp2), which proves to be satsfaciory wih regards (o the
IFF image.

and the comprassed ones were presentad at random 1o the

orthopedics physicians.

IBS:Vosades, G5 Pute, . weron & Soacos v
atichis, C, Health Overvew|

dings. ol SPIE Alms.nn 7002, uuu.n Wirelos ce
o iTee: Drado, Planda, USA. pp, oa-van. 200
1615, Ch Voskarides ,C.S. Paticis R Isiepanian .C. Michaidal

".CN. Schizas “Praciical Evakiation o e
Systam in Cyprus” 4th Intemationa IEEE EMBS Special Topd

Aprl 2003, Bimingham, UK.

n
[71C.5. Patichis, . Kyriacou, S, Voskaridos, M S. Patthis, | of
Iniparan, G, Schizss, Wioess Tomadic Sy ‘Minsu

EE Antennas & Propagation Magazine, Vol 44, el gt
by

‘who could not differentiate the quaiity iy

between the original, ind the lossy e
and  [9]LeadTools 2=}

pes

i e {10] JPEG 2000 web page, hitp:livww jpeg2000into.cos Kai

s
1] 1801EC WG1N1523 JPEG 2000 Partliss
1099

e -y g il ol ans o ena 2000,
‘Soma possible application areas incude: image archiving.

10, oo
e
12]1SO1EC 10918-1 Digtl image compression and codng .

beowsing.
telemedicine and remote sensing.

w
1159 SONE 1485 s s o o

by othopaedics doctors must be of excellent qualty, since al the

[14]M.4, Weinberg, G. Seroussi, G. Sapio, The LOCO- Lossies

el

ino JPEG-LS”, Howlett-Pe mumﬂ
e v 100, 188 T

8.
Soco. pp. 1300-1528

No, HP!

Processing, Vol. 9, August

[15] Oniine dictionary for computar and Intemal technoled
tons, N fa.com!

1 EFOMP EDITERRANGAN CONFERENCE ON MEDICAL PHYSICS At 83
2000 LRSS CYPRUS

—



2% 8 5

2

———

[EXERCISE AND TYPE Il NON-INSULIN
I[DEPENDENT DIABETES MELLITUS

ichalis Zambirinis BSc. WS (Exercise Physilogy).
ISports Lociurer at HTI

-

Aiso, a hig

yndromes; Type- and Type-Il Type-| diabetes is

Finally, trined individuals have boen found 1 have an improved

imay causa death. The oxact etiology of Type-Il diabetes is
Brioomn, bt pysct imeihy sopeas 1o axposs o gnetc

improve vascular deficiency induced by hyperglycemia.

Biochomical defects associtod wilh nsubin resistanca inchudo: 1)

proteins of
qlucose transporter systom; 3) reduced actvity of enzymes

Shaw et

o &

»

ihe skeletal muscle. FFA may precipitalo in muscle tissue and

T4 protoin
in diabalic Zucker rats has also been found o increase with
traiing, herelore,

flonger sustain the increased demand, which results in the
ovolopment of insulin secretion mpamant

transport. Glucose metabolisms’ enzymes such as hexokinase
alycogen synthase, and oxidalive enzymes that appear (0 b

thertior

Mo bra

Changes in

lsocrotion demand, thorofore stimulating the beta cels. The

S o by il s o e e
v

ich can affect GLUT-4
it possibl that nsun receptor
improve insulin aclion by altering

mermbrane insuln receptor d
fusion and intnnsic actvty
actvation with exercise may i

Land
abetes mlktus (NIDOM) ars associaed wih reinopat

B shiopstor; witrosasouter asts: amibosat 354
arerosclorosis.

IAs mentioned above, dlabeles is associated with a plethora of

Shown 0 have a lowar percentage of Typer! fibers and an

- lovatad potcontage of Typo-I. especialy ypo b Exarcisn
" b boen mprovo th fr . 10 betercontlof gucase
1 issuo, tho pancreas, and skeletal muscios in NIDDM,
\ Final
chr

'

i musclo type. frequency. duraton,

i
9ol moniored by ot
7 Brutation and decreasing the amount of sl requiod fo  with your doco,
less e ————
on
por
age
24,
ony
=




HIGHER TECHNICAL INSTITUTE
FOOTWEAR TECHNOLOGY CENTRE

The Centre was established at the HTI in 1975 with
the aid of the UNDP with the aim of assisting the
footwear and leather industries. It has a well equipped
laboratory capable of carrying out laboratory tests on
a wide range of materials used in the footwear and
leather industries as well as finished products.

The Centre has recently purchased the Soling abrasion
‘machine, adding to its range of equipment, details of
which are listed below.

During the last year, the Centre has carried out 575
tests on materials and finished products in its related
fields.

‘The Centre also carries out technical consultancy work
to Government departments, manufacturers and
importers in s field of expertise.

Drawing up of technical specifications and offering

quality control services are also carried out by the.

Cenlre. Over the last year, technical specifications were

drawn up for specialized boots (trekking boots) and

training shoes used by the staff of the Civil Defense
ion and the Police D i

I

- )

BB BB BB
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HIGHER TECHNICAL INSTITUTE FOOTWEAR TESTING LABORATORY
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HIGHER TECHNICAL INSTITUTE FOOTWEAR TESTING LABORATORY
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sra sonsors”

SPIE Photonics Europe 2004, EPE110 Oplical Sensing, Ape 2004

C. Themistos, K. Kalli, M. Komodromos, M. Rojarajan, BM.A. Rahman, and attan

Grat
“Design issues for directional couplor- and MMI-based optical microring resonator acs on obe
SPIE Photonics Europe 2004, Integrated Optics and Photonic. Integrated Circuits, April 2004

Michaclidos 1, Elofihoriou P., and Millr D,
oxperionco. Procoed Vitach, Austra
282 Soplomber 2004,

RESEARCH PROJECTS.

European Union Programme (COST270) 2002-2005

Eureka 2003-2005
“Opicalfilor basad on Bragg gratingsin polymor optical fibres”

Higher Tachnical Instituto ~ Promtion of Resoarch 2004-2005
“Type 1a fibre Bragg gratings in germanosiicato oplical fibres”

Higher




PARTICIPATION OF STAFF IN SHORT COURSES/CONFERENCES AND
EDUCATIONAL EXCHANGE PROGRAMMES FOR THE YEAR 2003-2004

SHORT

1. Dr Pavios Chistodouldes, Lecturer in the General Studios Depariment, attended The Dynamics and patterns at the intorfa
f

2.0r D¢ 1 l

3 L Pape

S e :
.

7 i
2

» 6 July - 6 August 208
2

9 Lot altended the "Eurosun 2004"
organized by ISES - Europe, Freiburg , Germany, 20 - 23 June 2004

10

Dr Dieter M

 (Bremen University).

11D loannis Michaslides, Head of the Depariment of Mochanical Enginering and Dr Polyvios Eletheriou, Senior Leclurer n

‘Greece, 22— 23 March 2004

12. M Spyros Spyrou, Serior Lecturer in Dopartment,attended the six-day World Congross on Met
b3 5
tne ¥ i thh
51
2

13.Mr Spyr0s Spyrou, Serior Le

PEO Cyprus Labour nstute-EMS, a the Holday Inn Holol, Nicosia, 10 Seplember 2003.

148e Sopoe Spyrou, SaosLacrain e Elccl Engineaog Doprtent aandd o essday worhop on: Diagrost
it the CAPA Building, Nicosia, 24 Sep

2003, i
e

15. Mr Spyros Spyrou, Senior Lecturer
‘of WHO Collaborating Centres, organised by EMRO, Cairo, Egypl, 13 - 15 Oclober 2003, 134
st
16.Mr i
on Medical Physics: *The Analogue to Digital Migration of the Hospital Working Environment” Organised by the Europefds
.

Engineeri Limassol, Cyprus.




17, e Spyros Spyou, ondiod he fve-

(MBEY o, Nolo. by 5 o g 2008

30 Aprl

18, Dr Kyrlacos Kal, Locturer of Physics n the Departmant, attendod the P!
2004

o1,
40id Dominion University, USA, 14 June 2004

0. atendod he
nergy Tochnologies, UK. 28 - 30 June 2004

i1 Soniornsiructor
04Simulation Association), Holland, 11 - 15 August 2003,

ez o dod New Porspactivos
eve Cutora Hotige Arays, Tikey,
5 Seplanbor 4 Octobor 2003

o s st attanded th:
esed evelopmr, K. 15 Gocemiber 2005

" Lecturer in the Computer Dep: attended the
Sociey.

roanzos oy T he s Comper S0ty 28 Moy 2008

26, Dr oannis Angol, Lecturer 2004, Athons, May
004,

|
27 or
Supervised Classification Regression and Data Mining, Porto, Portugal, 11 July 2003

or soous, Serior Locturer in the Mechanical participated in the UNESCO Study Visit and
Brussals, Beigium, 5 - 11

e
vermber 2003,

o Serior L
tom (CPS), McGilUniversity, Moniroal, Canada, 9 - 15 November 2003,

B.cokhols Kanfoln Lo b Department. attendod
i "Reciamation o Mg Areas”, Russia 10 12 March 2004

ot K

1.0 Anor
3 - 14 May 2004,

e
imitice, Finland, Helsinki, 10~ 13 Juno 2004,

M Styllanos Kyzas, Instructo in the Engineering L i i the USA, with the
Buildings at RP. (Rensolaer
fochnic Instute) of Albany N.Y., 2 May - 20 May 2004,

Hir Nikos Papanastasiou, Lecturer in the Machanical Departman, organised a Course on: “Cad Dasign", in cooperation wih the
adont and Graduate Association of HTI, Nicosia, March 2004,

ok L
Introducing Creativity into Language Teaching, Insitute of Education, London University, 15-16 June 2004



37,01 toannis Angel ™ Nicosi|
‘Seplomber 2004

VISITS/EDUCATIONAL EXCHANGE PROGRAMMES

1,00 P Lecturor i st Eng|
do Gachan (France), 3 - 6 November 2003,
2 Tours|
France, January 2004,
3 iy
Londan, 27— 31 October 2003.
4 Sume|
School organized by TE] o Patras, 110 July 2004 ‘and TEI Paira
& Coordingtor

vised TE1 Porea,

5
~ Erasmus Programime, 9 - 13 February 2004

s “The repair of
old Bulldings* organised by SPAB (Soclaty for the Protaction of Ancient Buikdings) London, UK, 11-16 October 2004

7. Dr Chrystalla Dometriades, Locturer in the General Studies Department, partcipated in the Staff Exchange Programme af Vaasi
Polytech . Filand, 5

8. Mrs Maria Theodorou, Lecturer n the Computor Studios Department, participaled in the Staff Exchange Programme al Vaasi
Polytechinic, Finland,

0.
Photonics Resaarch Group, Asion University, Biringham, UK. 18 - 23 January 2004,

10
attended the Annual Conference of the International Association for Student Exchange, Austra, 17 — 24 January 2004

"
Puskarov Instiute, Bulgari, 17— 23 November 2003

12. Mr Solos Voskarides,
Bourges, France, 15 ~ 19 December 2003,

1 . Senior Le
‘Surtey University, UK, 30 October - 7 November 2001, ‘

i L vsited th ’ . Finland, through the
Erasmus Programme, 25 Aprl - 1 May 2004 \

15,
framework of “Eurosun 2004* International Solar Conferance, Freiburg . Germany, 20 ~ 23 June 2004
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