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Forward by the Ag Director Mr Constantinos Loizou (Bsc CEng MIEE)

Each yeas, in this publication we highlght a selection of the activties and achievements that have
taken place at HTI over the last academic year.

A th Highr Tchrica It (HT1) v are comitd to sl ighr !duuhun s}.-r sup-
nal ful-
Filment. It prem\des a mde range of ch‘“u\gmg hnmmg experiances, in an English w..u‘..g P
ronment, and ts courses are designed to meet the needs of today’s industry.

Special emphsisis laced in the area of research. Various projocts are runing i the felds o sclar
energy computrassistd pplictons, soltons o enineringpcbles eslton of vt o

d i kw Since 1992,
HTlbs pcmﬂpqlad in the Eukun Programmes Leonardo and Sczratzs/Elismus, which inchde

tutions.
‘we place on wdusu train-
4

us g siotnst g though
TAESTE and enring tha th skl and knowiodoo
acquired by our students are geared up to meeting
the demanding requirements of today’s workplace.

The qualty and high standard of HTI gradustes

are widely recognised to such a degree that they

are highly preforred in the labour market and

offered excellent terms of employment. Further-

more, graduates of the Electrical Engineering Depart-

ment can register as Incorporated Engincers with the

Engineering Council of UK based on an accreditation

which made HT the fisk orerses odcationa stablshment
K. Cor

et Engincering and Marine Engineeri hmnlsu-pplmdm‘ i Engi-
neering Council.

A great number of the Institutes graduates are pursting distinguished coreers in Universities and
Research Centres abroad, offering HTI international recogrition and reputation.

Cl

Constantinos Loizou
Acting Director of HTI




Message from the Chairman of the Central Academic Council

= . st g iony application, dissemination aid inbegratic
of knowledge. The Higher Tachnical Institute, for 35 years has consistently and constantly epitomized
the aforementioned principles in the field of Engineering.

The creation of knowledge has been intrinsically accomplished
‘ - ho noeds of

the local industry and the economy t large. The depth of
involvement and level of complexity of research projects
range from industrial o acadamic i nature. Our in-depth /
commitment to innovative research inherently assures

ing excellonce.

The applcation and dissemination aspects have been
exemplified in the hemework of departmental teaching
ackivites and short training courses, a5 well s through
consultancy services offered to the local industry. The
curicula are designed to provide a good balance of acade-
mic and workrelated skl through a controlled scheme of
industial taiing in the local ndustry and abroad.

The HTI Review has subsmh’l“y contibuted to the dsemination
aspect. pion in 1971 k i Sip HTI
. g ' Fromm skalf J

From industry. Most of the (mnbuhﬂu covered a wldt range of topics tM closely pertain to u-
local industry and the Cyprus economy in general.

sity of Cyprus” that is du it i Such a key

Tacilitate Further finks with Academic and research

bo
Urion, which Cyprusis ko join in May 2004,

Dr loanris Michaclides.
Chairman, Central Academic Council

= . B




General Background: The Higher Technical Institute

The Higer Tocol Ittt (HTI) s xabished in 1968 itily s o 5o fnk ot btveen UNDP
of Gyprs. In 1973t b
d the Ministry of Labour Insuarance. Its ma in high-level Techi-

e ndr oty the ans of s derigkg Ik »mhbly tained p-uonm\ capable of
taking middle management: technical positions

By 2001 there were over 4249 HTI graduates, including overseas students, all of whom have secured appropriste.
employment locally and abroad.

Throughout the years of ts operation the international status of the HTI has been enhanced with an ever-increasing
s o forsyshoints ekl o ith and fr s of the region.

Programmes of Study
“The Insitute offers trea-year, Fulltime courses fo the Diplom of Tecnhvician Enginer in the following fields:

Civil Engineering
oawiennmonae ]
Matine Engineering
Computer Studies
Other Courses:
- Evening preparatory courses for the Engineering Council Examinations of UK

- Short Courses to professionals from local industry and abroad offered in collaboration with the Professional Insttu-
tions and the Human Resourse Development Authority.

J iy I d of th ¥ Gompetoncy ss Cadet Offiars n Engi
Dopartment in compliance with | ‘CW 78 Convention as amended in 1995.

issued by the Cyprus
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Civil Engineering Department
Academic Staff

Head of Department:
H Stavides BEng MEng PRD

Senior Lecturers:
M Poullsides BSc ACGI MSc DIC
D Serghides AADipl AAGRAD RIBAIl PhD

Lecturers:
tasiades

D Andreou BSc MSc DIC
C Chrysostomou BSc MEng PhD
1 Economides BSc M
N Kathijotes BSc MSc PhD
A Kkolos BSc MSc DIC
C et Mo W0 Electrical Engineering Dpartment
Senior Laboratory Assistant: Academic Staff
M Ageteceos Uom T} Head of Deportment:
Laboratory Assistants: C Loizou BSc CEng MIEE
N Hadjigeorgiou BSc MPhil Soalss
fiEaleions B (e C Chrysafiades BSc CEng

S P Spyrou BSc MIEE

Lacturers:

Kourtellis
D Lambrianides BSc MSc Ceng MIEE
cc M.n«rhx MSe PhD
BSe (Hons)
S Voo B5¢ (Hons)

Senior Lnbuu\evv Assi

‘Michaclides HND

Laboratory Assistants:




LLTET

Mechanical Engineering Department

Academic Staff

Head of Department:
 lordanou BSc MSc:

Senior Lecturers:
| Michaelides BSc(Hons) Dipl Sol Eneray PhD
C Neocleous BE(Mech)MSc(Navel Arch)PhD

Locturars:

N Angastniotis BS MS PhD

P Demetriou BSc(Hons) ACGI

P Eleftheriou BSME, MSME, PhD

G Katodrytis BSc(Hons)

L Lazoris BSe(Hons)PhD MIESE
A Loiides Chief Eng MSc

BSe(Hons) PhD

stasiou BSc(Hons)
Stassis BSc(Hons)PhD Ceng

“Th Symeou T Dipl. BSc(Hons)

P Tramountanells BSc(Hons)

V Messari
NP:

G o ol Computer Studies Department
Ch Kaloyirou Diploma HTI Academic Staff:

Laboratory Assistants: lead of Department:
11 Angeli Diploma HTI BEng MPHl (TOM) PhD A, Stathopoulos BA DPHil CPhys M[nslP FRMS MEPS
CEng MIMechE Serior MASQ

C Christodoulou Diploma HTI ECE Part Il Senior Lecturer:
H Haridemou Diploma HTI P Masouras BSc MSc MCCS

Lecturers:

E Angelidou-Loizou BSc MSc

M loannides Dr BSc MSc SMACS MCCS:
P Katsouri BSc MCCS

C Makarounas BSc
M Theodorou BSc MBACIS) MACM MIEEE MCCS
M Tsindas-Hadjiyiannakou BSc MSc MBCS MCCS

C Panayiotou BSc(Hons) MSc(Adv) MPHl MCCS

Laboratory Assistants:
D Kall- cmimm\uu Diploma
iakidou Diploma HTI
P Tikou-Chrstofordos Diploma HTI

= a




General Studies Department
Academic Staff:
Head of Department:

NMantis  Degree in Political Science
Diploma in Industrial Management

Science

Senior Lecturer

C Demetriades BSc PhD.
Z Schiza Degree in Maths

Lecturers:
P Christodouiides BSe (Hons) MSc PhD.
K Kalli BSc (Hons) PhD Cphys,
‘MinstP, MIEEE, MOSA
P Kronis BSc
A Mouskou-Peck GDES, BEd (Hons), Canb

‘M Neophytou BA Diploma TEFL MA & s )

B e oama " Engineering Practice Defadrtn;e‘Pt

‘Sports Masters:

Z Papacostas Degres in PEd forkshops Superintendent:

Ph Sofoceous Degree in PEd S Sovvides Diploma HTI MBA IEng R Eng VDI (Electr-
= «cal Engineering)

Senjor Instructors
Ch Antoniou Diploma HTI MPHi (Cvl Engingerig:

P Chrysostomou Instructors Certifcate (Mecharicol/Marine Eng.)
G Florides Diloma HTI MPHil PhD VDI (Mechanical/Marine Eng.)
C Georghiades  Diploma HT! IEng MIIE (Electrical Engineering)
A Shammas Instructors Certificate (Mechanical/ Marine Eng.)

Instructors:
G Aloxandrou Diploma HTI (Civil Engi

1 Antoniou Diploma HTI BEng (Mecharical Eng.)

S Avgousti Diploma HTI MSc IEng MIE (Electrcal Eng.)

C Chistofi Diploma HTI (Mechanical/Marine Engineering)

E Evangelou Diploma HTI IEng MIIE (Mecharicol/Marine Eng.)
P Hadjrichael  Diploma T IEng MIIE (Elecrcl Engiearing)
S Kymas

Di
M Shiammas Diploma HTI (Mecharical/Marine Engineering)
Ch Tsioutis Diploma HTI IEng MIIE (Mechanical/Marine Eng.)
S Kalogirou Diploma HTI MPHil PhD Eurlng CEng MCIBSE
‘ MASHRAE MISES VDI (Mechanical/Marine Eng.)




Civil Engineering Course
> Elina Achillidou

> Panayiotis Andreou

> Stelios Charalambous

> Polycarpos Chrysanthou
> Aana Dionysiou

> Andreas Eleftheriou

> loancis Kramvis:

> Stavros Makris

> Maria Mavroudi

> Panayiota Neophytou
B

> Marios Polycarpou
> Andreas Poupas

> Christina Spanou
» Marios Tzionis
> Stofanos Assos

Electrical Engineering Course
> Christos Constantinides N.
SPYWS Eﬂhvmnu E

Mich
> Kypros Hld{vleHu g
> Neophytos losif
alis Kyriacou L.
> Evagoras M
> Demetsis Nathanoel Ch.
> Constantinos Savva G
> Marios Sowva P.
> Anastasis Shiamishis Ch.
> Kypros Teskouris A
> loannis Trortzis A
> Philippos Adamou .
> Demostheris Chietis C.
> Michals Hadiefthymiou Th.
> Michafna Kouspou
> Theodoros Papazacharia A.
> Omiros Praltas
> Stylanos Serghiou S
> Andreas Tioutis C.



Marine Engineering Course
> Andreas Ch. Charalambides

> Marinos O Glykeriou

> Charlambos 5. Seftlis

> Christopher Edem Kok Tunfo

> Marios A. Agathocleous

Mechanical Engineering Course
> Shadi MK. Agha

> Shadi M.A. Al Holabi

> Christoforos M. Attas

> Constantinos A. Charalambous
> Demetis K. Demetriou
> Pantelakis C. Demetriou
> Andreas N, Harka

> Yiannakis S. Houtris

> Angelos G. Karamouris
> Alexis 6. Kourtellos

> Lambros V. Kylitsa

> Christoforos K. Loizides
> Costas K. Petrides

> Michalis A. Spyrou

> Stylianos M. Stylanou

> Andreas Y. Symeou

> Demerios Th. Vasiiou

> Oiros S. Yerolemou

> Charalambos A. Zenios
> Costas P. Zymaras

> Panayiotis S. Toumbas

> Andreas Charalambous
> Panayiota Chimonidou
» Christos Christodoulou

> Christos Constantinou
> Enilia Kasinou

> Andreas Kirtou

> Achileas Koutsou

> Demetra Michael

> Alois Papagorgiou

> Katerina Paphite

> Charalambos Photiou
> Christophoros Pissarides
> Androula Rikkou

> Efthymia Sawa

> George Savwa

> Andreas Sickkeris

> Phanos Socratous

> Georgoula Symeou

> Theodosis Theodosiou
> Michail Tochnitis

> Alii Vasiiou

» Christoforos Zorls

coe




Graduation Prizes

Prizes awarded to students of the ful-time Diploma Courses
in"Cii, Eloctrca, Machanical & Marino Engnocring and
Computer Studies.

Presidential Prize for the Highest Overall Performance
A prize of £5000 sponsored by H.E. the President of the
Republic Mr Tassos Papadopoulos for the Highest Oversl
Performance s avorded to:

Christopher Edem Kwaku Tumfo - Marine Engineering

izes for the Best Overall Performance

in each speciaisation

A prize of £500 sponsored by loannou and Paraskevaides
Lid for Best Overal Performance in Civil Engineering is
owarded to: Maria lsaia

A prize of £500 sponsored by The Institution of Electrcal
Engincers Cyprus (IEE - Cyprus) (in memory of Dinos N.
Toannou) for Best Overall Performance in Electical Engi-
neering is awarded to: Marios Sawa P.

(Honorary Mention: Michais Hadiiefthymiou Th.)

A prize of £500 sponsored by The Electricity Authority of
Cyprus (EAC) for Best Overall Performance in Mechanical
Engincering is awarded to: Michalis A. Spyrou

A prize of £500 sponsored by The Cyprus Popular Bank Ltd
for Best Overall Performance in Marine Engincering is
awarded to: Christopher Edem Kwaku Tumfo

A pize of £500 sponsored by The Bank of Cyprus Ltd for

Best Overall Performance in Computer Studies is awarded
to

Chistopher Edom Kaku Tumfo - Marine Engineering

[ e

Crstophor Edem Kusku Tunfo - Presidentisl Prizo

Maria lsi. - il Engineering




Prize for Ethos and Social Contribution
(HBoug kar Kowwvikig Mpoc@opag)

A prize of £500 sponsored by PASYDY-HTI Staff Associ-
ation (in memory of Andreas Tamanas and Andreas
Achilides) for Ethos and Social Contribution is awarded to:
Michalina Kouspou

Prizes awarded to Civil Engineering Graduates

Best Project in Building Construction Works
A prize of £200 sponsored by Messrs Andreas Constanti-

nou & Associates Architects - Engineers for the Best Pro-
ject in Building Construction Works is avarded tor
Maria lsaia

Best Project in Civil Engineering Works

A prize of £200 sponsored by The National Guard for the
Bast Project in Civil Engineering Works is awarded to:
loannis Kramvis

Best Performance in Building Construction Subjects

A prize of £200 sponsored by The Building Contractors
Association for the Best Performance in Building Construc-

tion Subiects is awarded to:

Maria lsai

Best Porformance in Civil Engineering Subjects
A piize of £200 sponsored by The Ciil Enginsers and
Architects Association for the Best Performance in Civi
Engineering Subjects is swarded g

Maria ssia

Prizes awarded to Electrical Enginnering Graduates

Best Project in Electrical Power

A prize of £100 sponsored by The Cyprus Professional
rs Association (in memory of Soteris Anastasiades)
Bost Project in Electrical Power is awarded
loannis Triortzis A.

Bost Project in Electronies

A prize of £200 sponsored by The Cyprus Workers Con-
federation (SEK) for the Best Project in Electronics

is awarded to:Stylianos Serghiou S.

m

R TEC|

RADUAT
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Best Performance in Electrical Power Subjects

A prize of £200 sponsored by The EAC Professional
Employees Union (SETMAHK) (in memory of A.dms
Hadjpaschalis) for the Best Performance
Power Subjects is awarded to: Michalis Had khymm. Th

Bost Performance in Electronics Subjocts

A prize of £200 sponsored by The Free Pancyprisn
Organisation of Telecommunication Employees (EMOET)
for the Best Performance in Electronics Subjects is
awarded to: Marios Sawa P.

Prizes awarded to Mecharical Engineering Gradustes

Best Projoct in Plant Enginesring
A prize of £200 sponsored by EGCE-C Poraskevaides
(Steel Works) Ltd for the Best Projact in Plant Engineer-
ing is awarded to: Angelos G. Karamouzis

Best Project in Production Enginesring
A i of £200 sponsoed by ExconMobi Cyprs Inc for
Production Engineering is awarded to:

Best Performance in Plant Engineering Subjects
A prize of £200 sponsored by Laitis Bros Ltd for the
Bast Porformance in Plan Engineering Subjecs i awarded
to: Michalis A. Spyrou

Best Performance in Production Engineering Subjects
Amo‘ilﬂowwedbls(yYMMLM‘wﬁ

Prizes awarded to Marine Enginesring Graduates

Best Performance in Marine Enginearing Subjects

A prize of £200 sponsored by The Greek Ship-owner Mr
Pansyiotis Tiakos for the Aer Performance in Marine Engi-
neering Subjcts is

Best Performance in the Subject of Marine Power Plant
A prize of £500 sponsored by Hanseatic Shipping Co Ltd
for the Best Performance in the Subject of Marine Power
Plant is awarded to: Christopher Edom Kvaku Tumfo

Best Performance in the Subject of Ships Construction
and Naval Architecture

A prize of £250 sponsored by Intership Navigation Co
Ltd for the Bost Performance in the Subject of Ships Con-
struction and Naval Architecture is awarded to:
Christopher Edem Kwaku Tumfo.

Best Performance in the Sea Service and Engineering
Practice
A priteof £200 sponsored by Marlow Navigation Co Led
for the Best Porformance in Sea Service and Engineering

i Chiistopher Edem Kwaku Tumfo

Prizes awarded to Computer Studies Graduates.

Best Commercial Project A prize of £200 sponsored by
The Cyprus Computer Society for the Best Commercial
Project is awarded to:

7

i imonidou & Eftymia Savwa
(Honorary Mention: Michail Tochnitis)

Best Web Based Technology Project

(Honorary Mantion: Andreas Siekkeris & George Savva)

Best Porformance in Programming Languages Subjects
A piize of £200 sponsored by The Cyprus Information
Tochnology Enterprises Assaciation (CITEA) for the Best

Performance in Programming Languages Subjects is
awarded to: Charalambos Photiou & Christos Constanti-
nou

Best Performance in Software Engineering Subjects

A prize of £200 sponsored by The Semi Government,

Municipol and Local Authority Workers and Employees

Tiade Union Cyprus (TTEO) for the Best Performance in
Engineering Subiects is swarded to:

Charalambos Photiou

(X L I
cose 00000
.
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Scholarships
Goverment Scholarships

Overseas students, scholars of the Cyprus Government (Board and Lodging, Travel, Books Allowance, Teition Fees)

£

One schola from Greece
Two scholars From Palestine £9,480
Other Scholarships (in alphabeticl order)
APOP Palechoriou

Cin memory of Panicos Louca) £50
BAT (Cyprus) Ltd £250
crc L £250
Cybarco Ltd

Cin memory of Sophacls Kyriacou) £200
Cyprus Petroleum Refinery Ltd £1200
EAC Profossionsl Employees Union of the
Electrcity Authority of Crprus

(I memory of G Kontopoulos) £200
ExconMobil Cyprus Inc £100
Geo Pavides & Arsouzos Ltd

(in memory of Byron Pavlides) £300
Helleric Bark Ltd £100
Hellenic Petroleum Cyprus Ltd £800
Helleric Tachnical Enterprisos Ltd (Y Fund) £50
HTI Graduates Association £50
Hoannou Family

(in memory of George loannou) £50
Jet G Kallis (Manufacturers) Ltd £100
Lanits Bros Ltd £107
Metaleo (Hoaters) Lid £100
NCR (Middle East) Ltd £100
New Co-Operative Society of Aglantzia £150
People’s Coffeo Grinding Co Ltd £100
The Semi-Government Muricipsl & Local Authority
Workers & Eny
“rade Union Crprus (PEO) £50

Subscriptions & Donations
Cyprus Forest Industrios

Crorus on

Cyprus Telecommurications Authority
Electricity Authority of Cyprus.

Helleric Miniog Co. Ltd

losnnou & Paraskevaides Ltd

L4} :




Donations to the IAESTE Fund

‘The Cyprus Youth Organisation
loannou & Paraskeveides Ltd

Other Donations
Cyprus Assoc. of Mol P s B

A Macharicl Prfesicol Eninors
Cyprus Tolecommunications Authority

“The Insitution of Electrical Engineers - IEE Cypr

The Inttctionof ncrporated Engieers - I G Contre

Industrial Training Sponsorship
Sos Trining ALCO Fitlers
The folloing shipping compaies offred sea traiing  Alexandros Stephanis Ltd

vacancies to 2nd year Marine Technician Enginesring Alpha Baok
students during 2002 (i alphabetical order): Amathus Beach Hotel
Amazon Ltd *
i Antonis Askanis Ltd
Hanseatic Shipping Co Ltd Adantis Engincering Co Ltd
Interorient Navigation Co Ltd
Intership Navigation Co Ltd Avacom Computer Services
Lefkariis Bros Marine Ltd Bank of Cyprus Ltd
Louis Cruise Lines. 84T ) L
Y Awmnd.; Ld
Chapomed Ltd
Charalambous & Stylanou Dev Ltd
Human resourse development authority of Cyprus Charakeo Ltd
Chrysilios Agapiou
92 3rd-year students participated in structured industrial  Chrysostomou Bros Ltd
training sponsored by the Human Resource Development  CLR Financial Services Ltd
Authority O Cyprus. Confort Reliance Eng Co Ltd
Participating frms (In alphsbetical order): Cybarco
“O LOGOS" TV and RADIO STATION GrBC
A & C Noxus Engineering Ltd Cyiift & Equipment Ltd
A& P Andreou Ltd Cynex Computer Solutions (Compusource)
A & P Poraskevaidos Ld Cyprus Airwoys
A Eracleous Electrical Installations Ltd Cyprus Imports Corporation Ltd
AF Modinos & S A Vrahimis Cyprus Land Development Corporation
Alasonos Cyprus Popular Bark Led
A Mwohfllnt L Cyprus Ports Authority
nayides Contracting Ltd Cyprus Tolecommurications Authority
AS Gt Cyprus Tourism Orgarisation
AS L Air Mac Ltd D Couvas Ltd
A Th Loizou & Son Ltd (Bull) D | Demades Ltd
AKI Constructions Lid D P Vision Net Ltd
Akis Charalambous Partnership D. Stylianou Enterprises
Alitas Consultants Eng Ltd Defrodom Domestic Applances Ltd

i -




DEKSA Ltd Nicolas Demetriou

Neophytou
E &S Elactric Services Ltd
EKA Lid
El & D Christou Ltd
Eloctricity Authority of Cyprus - EAC
Eloctromatic Ltd
Eliofotou & Zinieris Co Ltd

Ltd

. Associates.
GSH Electrical Contractors Ltd
Galatariois Telecommunications

Geo Pavlides & Arsouzos Ltd
LTS Computer Ltd
IKA Computer Systems
Tlios & Kapsos
foannou & Paraskevsides Ltd
J Theophilou & Associates
K Elinas lnvestments Ltd
IKA Construction Ltd

Kermia Ltd

ko Soverage & Drainage Board
LINDE et Soe L
Loel Ltd

Lm Builders Ltd

Motasas CompuPlanet:
Milenium Media Centre
Mitos Papadopoulos

of Strovolos
N Afaniotis & | Pavlides Ltd
N Kourtellas Ltd
NETINFO Group of Companies Ltd
Nicolaou & Konnides

P Vessiliou & Son (Cont) Ltd
PAG Architects & Engineers.
Pampos Nicolaou & Son Ltd
Pandora Investments Ltd

Petrolia (Holdings) Ltd
Polycarpou Garage

Powarsoft Computer Solutions Ltd
S & P Computors Ltd

Sapeco Ltd

Sewerogo Boord of Nicosia
Soteris Kyrakides

SP Sun Power Ltd

Spidernot Services Ltd

Spyros Stavinides & Sons Ltd
Stavros Koumbaros & Associates

Led
TIHACO Business Solutions Ltd
Tofarco Ltd
Tsangaris & Sons Ltd
Tiircon Co Ltd
L

Water Board of Limassol
Water Board of Nicosia
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2003 HT| Graduation Ceremony

‘The Higher Technical Institute held its 33rd Graduation Caremony on Friday, 27 June 2003 at the Cyprus Internation-
ol Conference in Nicosia. The President of the Republic Mr Tassos Papadopoulos, attended the ceremony and awarded
the Presidential prize of £5000 to Mr Christopher Edem Kvaku Tumfo,

From Ghana, the graduate with the highest overall performance.

‘The Minister of Labour and Social Insurance Mr lacovos Ker-
avnos who also attended the ceremony proceeded with the
avard of the diplomas ko the ninety two gradustes while
the Chairman of the HTI Bosrd of Governors Mrs Lenia
Samuel awerded the prizes for the best overal perfor-
mance, and the HT! Acting Director awarded the prizes

sponsored by organizations and Professional bodies, to AIEONEZ
4 NEAPIAKO
TPO

oot ichasilen b congrtlared st
with prizes.

Members of the Pariament, goverament officias,representa-
tives of the political parties, trade unions and professional bodies
attended the ceremony.

The President of the Student Urion, Mr Michals Hadjiroussos addressed the gathering and highlighted the students
efforts and demands for the professional recogrition and restructuring of the Higher Technical Institute.

“The main speaker was the HTI Acting Director Mr C. Loizou who thanked the digaitaies and al those who attended the
Ceremony. An abridged translaton of his raduation speech i given belov:

On behalf of the Miristry of Labour and Social Insurance, the Higher Technical Institute and the Graduating Students,
would like to thank you for hanouring us with your presence at the hirty third Graduation Ceremony of the Higher Tm
nical Intitute,

We consider your presence at our Ceremony s a proof of your interest in the work carried out at the Higher Technical
Institute.

‘This year 92 students graduate from the three-year full-time courses namely, 21 in Electrical Engineering, 21 in Machan-
ical Engineering, 5 in Marine Engineering, 22 in Civil Engineering and 23 in Computer Studies.

Apart from the full i . the HT! has o ized, 12 short with a total of | i indy
try in the framework of Continuous Profesional Development.

It is well known that the HTI was established in 1968 on the basis of a 5-year Program of the Government of Cyprus
with the assistance of the United Nations Development Program (UNDP), UNESCO and the International Labour
Office (ILO).

We have given a total of 4440 Graduates to the Cyprus Industry and elsewhere from Technical Engineers to University
Professors both in Cyprus as well as in numerous Universities abroad.

As far as the HTl infrastructure s concerned, we continue our efforts for the improvement of our computer and

-




aboratory faciities. Draft regulations for the Credit Point System have been
propored and forwarded to the Board of Governors for approval

HTI participates actively in the European Urion Program
Socrates/Erasmus and Leonardo for staff and student

exchanges.

In the meantime, the HTI continues to offer excellent
B iing to s stodents both localy and sbrowd and in
addition, it is participating in research programs financed
by the European Urion s well as by the Government

Furthermore, the HT! continues to offer its services to
industry through consultancy work and materials testing

g my Graduation speech | would like to thank the
various industries, organizations as wellas indviduls, For their gen
‘rous donations, schalarships and prizes given to us this year. Thei
names appear in the Graduation Ceremony Booklet

1 would lso ke to express our thanks to his Excallency the President of the Republicfor the Presidential Prze valued
CY £5000 which is owarded to the best raduating student.

Concluding my speech, on behalf of the Ministry of Labour and Social Insurance a5 wel as the Government, | would
ke to wish today's graduating students progress i ffe and a successhul career




IAESTE Programme

IAESTE stands for "International Association for lhe Exchange of Students for Technical Experience”, and s a confod-
eration of National Committees representing academic, industrial and student interests. Each National Committee i
responsibl for the adminstationof the mhihge inits own country. The international basy of IAESTE i a non

litical, independnt, 2
entific and Cultural Organisation (uNEsco) and mainkining consultative rlatonsips ith H\e UN Economic an
Council (ECOSOC), the United Nations Industrial Development Organisation (UNIDO) and the International Labour
Office (ILO).

ic Council for Africa (ECAY), the Food and Agriculturs Organ-
isation (FAO), the Organisation el Amamln States (OAS) and the European Union (EU), as well as with other edu-
cational non-governmental orgari

The Aim of IAESTE

The Assoc at institutions of i ion wishing to obtain tech-

nical experience abroad relative to lh!lr studies in the broadest sense.

It shall promote international understanding and good will amongst the students of all nations irrespective of race, colour,

The association operates
organisations offering t

ind other

i exchange programme for the benefit of students, academic insktutions, industr
weeships.

“LAES.T.E. (Cyprus)" stands for the International Association for the Exchange of Students for Technical Experience,
and is the name of the Cyprus National Committee. The National Committees of all member countries form the nter-
national Organization named . AE.S.TE.

‘The National Secretariat of L A.ES.TE. (Cyprus) is located at the Higher Technical Institute, Nicosia.
‘The Cyprus National Committee members are:

Chairman: Constantinos Latzou, Acting Director, H.T1.
National Secretary:  Charalambos Chrysafiades, Cuntil January, 2003)
Theodoros Symeou, (since February, 2003)

Members:
Director of Labous, Ministry of Labour & Socisl Insurance
Mikis Theodosiou, Rt of J&PLid

K. Loizides, Representative of Helenic Mining Co.
Personnel Mansger, Bty Asotty o Gros
Petros A. Vishinis, General Manager, Representative of Crprus Forest Industries
Zacharios loannides, Dirctor.General, Representative of Cyprus Hotel Association
Nitsa Kambanella, Representative of Higher Hotel Institute of Cyprus
Head of Human Resource and Development, Cyprus Telecommunications Authority
HTI Students’ Union

Mary Zenonos-Manison, Secretary IAESTE Cyprus
LR




|AESTE Cyprus - Activity Report for the yeas 2002 - 2003

A total number of 11 Cypriot studonts received ther rining overseas and 22 oversess studants obained thee tricing
i Cyprus in the year 2003,

Our annusl "Welcome to Cyprus Programme” consisted of a Formal Dianer vith folk dancing, whor

most employers pumpmd ‘The Chairman, National Secretary, IAESTE staff, as well as members.
mittee were also present.

il the students and
the National Com-

e ful day' axcursion round th i was rgarised by IAESTE Crprus,sccomparied by  tour F 9nmded by
he Cyprus Tourism Orgaisation to historical sito, which inchuded the Kolossi Castl,

bensil o of the How o Do (God o Vi, Aw-—o’h«d.-d:ﬂm;mdthﬂs\w

nature and hospitality of Cyprus. IAESTE staff also participated.

IAESTE Cyprus would like to express its gratitude to IAESTE Committee members, oll employers, and financial
supporters, for the valuable support and economic assistance.

‘The Chairman, HTI Ag. Director, Mr Constantinos Loizou and the National Secretary of IAESTE Cyprus,
Mr Charalambos Chrysafiades, participated in the 5% Aanual Conference, held in Bangkok,, Thailand between 18 - 25
January 2003,

Participating Employers

Biitish American Tobacco (Cyprus) Lid
Cyprus Forest Industries

Cyprus Land Development Corporation
Cyprus Petrolou Refinery Ltd

Cyprus Tolecommunications Authority
Electricty Authority of Cyprus

Forest Park Hotel

Helleric Copper Mines Ltd

Josnnou & Poraskeides Ltd
Municipality of Nicosia

Sewerage Board of Nicosia

Water Board of Nicosia




Footwear Thechnology Centre

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

The Centre has abrasion machine, adding ko its range
of equipment, details of which are listed below.

During the last yeas, the Centre has carried out 600 tests on materials and finished
products n its related fields.

The Centre als il sormtl 4
manufacturers and importers in its field of expertise.

The drawing up of technical specifications and offering quality control services are
sl cried out b the Cantr. Overth st yes,tacheical speificatons wer dravn
bag: i d by

Spacini
sl stalfofthe Mty of health

The Centre also holds the post of Chairman of the Footwear Technical Committee
of the Governments’ Central Tendor Board.




Footwear

Testing Laboratory

Revised List of tests
TESTNO|  TESTING EQUIPMENT | TEST METHOD | PROPERTY TO BE MEASURED
| Lastometer STD 104 BS3144/8 [ Balldstention at grain crack (mm)
Instant lastometer STD 190 ) Load at grain crack (Kg)
2 Monsanto tensometer Type W BS5131/54 | Peel strength of adhesive joints at
room temperature (N/mm)
2 Monsanto tansometer Trpe W BS 3424 Tongue tear strangth (N)
part 5
method 7C
2% Monsanto tensometer Type W BS 5131726 Split tear strength (N/mm)
% Monsanto tensometer Trpe W | BS 3144/5, ) Tonsile stength (N/mmG)
1UP/6 b) Elongation t break (%)
2 Monsanto tensometer Trpe W | BS 314476, Sl tear strength (N)
[
2 Monsanto tensometer Type W CYSEN ) Brooking load (N/50mm width)
150 13934-1:99 | ) Elongation at break (%)
2% Monsanto tensometer Type W BSEN Breaking load of threads (N)
150 2062:1995
2 Monsanto tensometer Type W 855131 Breaking load of aces (N)
sec.3.7:91
3 | Contllever tensiometer ~ STM |  SATRAAM | | Poel strength of adhesive joints at
163 (Heated chamber) clovated temperatures (N/mm)
4 Sole adhesion tester STD 185 BS Sole bond strength (K)
Preset adhesion tester STDI92 | 5131/5.1
5 Vacuum forming m/c STM 329 Plasic forms (each)

|
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Footwear Testing Laboratory .
Revised List of tests
TESTNO|  TESTING EQUIPMENT | TEST METHOD | PROPERTY TO BE MEASURED
6 Finish heat resistance tester BS 3662/5 Resistance to heat (AEC)
STD 111
7 Dead load hardness toster | BS 903/ A26:95 | Hardness of soing material (IRHD)
Walace HI method N,
150:48
Pocket hardaess tester BS903/ | Hardness of soling materil (IRHD)
Wallace H2 AS57:89
1507619
8 Finsh rub fastness tester BS 3662/869, | Resistance to rubbing, dry & wet
STM 102/103 BS 1006 UK-LC rey scale
9 Insole bockpart stiffness tester | SATRA PM 59 | Longitudina sifiness of back part of
STD 177M1 insole
9% Insole back part stiffness tester | SATRAPM 88 | Torsional siffness of back part of
STD 177M2 insole
10 Dome plasticity apparatus BS3144/10 Shape retention or set (%)
STD I 10M
1" Firish adhesion tester SLF 11 Adhesion of fnish, dry & wet.
STO 112M (a/cm)
12 Wiinkleometer STD | 19M BS5131/34 [ Resistance to wrnkling after shorten-
ing of material (%)
13 Upper materialflesing m/c BS 3424 Part | Resistance to flsing, dry & wet
STM 101 9/11c
14 Shoe fexing m/c STM 184M | SATRA PM 92 | Resistance of complate shoe to flex-
ing
15 Ross fleving m/c STM 141M [ BS5131/2.1 | Resstance of sole to flexing ( stip)
‘ BS Resistance of sole to lesing
I 150 | Ross flexing m/c STM 141M 5131/2.1 (whole sole forepart)

B




Footwear Testing Laboratory .,
Revised List of tests
TESTNO|  TESTING EQUIPMENT | TEST METHOD | PROPERTY TO BE MEASURED
16 Heel fatigue tostor STM 156 |  BS 5131749 | Resistance of lady's hools to impact
17| The bottom leather gmincrack | BS 3144/7 [ Resistance of soling lesther to crack-
tester STD 132 g (crack index)
18 ion set apparstus | BS 903 part A6 | Compression set of saling material
STD 401 3]
19| Soling leather abrasion m/c STM | SATRA PM 84 [ Abrasion esistance of leather soing
140M (mm/ 1000 throws)
19 Soling abrasion m/c 150 4649, | Abrasion resistance of soling (rlati
CYSEN 12770.00| volume loss in mmi)
2 Satraoil — Sole pressure distribution
(each foil)
2 Thickness gauge BS3144/3 | Thickness measuroment of lather
(mm.
EN 344 Thickness measurement of conted
45.1 fabric and toxtle (mm)
2 Electronic weighing balance and e Density/Specific gravity (g/cmN)
messuring cylinder
2 Electronic balance Weight (g)
2% Bally ponstrometer BS3144/21, | o) Penetration time (minutes)
1P 10 b) Water .hwpm %)
€) Water penetration (g/h)
25 Impact toster EN344 | impact resistance of safoty footwesr
53 (mm dlesrance after impact)
2 Gloss determination tester 1502813 Gloss determination
27| Textile water penetraton appara- CYSEN Resistance of fabics to water pene-
tus(Hydrostatic tester) 20811:92 tration (emH20)
1 July, 2003
AVIA Revised fs o tests

e ]
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Research at the Higher Technical Institute
O of th b bictves of HTI oy boe h oo e drlent of . i
by the

i (uvd«mtld

the last years there has b«n an extensive activity on applied research, both at National .nd Eumpun levels. Th- main
areas in which research s currently being done are:

‘Civil Engineering Department.
> Measures of optimal RES (renewable ener-
9y resources). Integration design i

i

architecture and urban planing
> Proposal for possi
Computer Studies
Crprus sesic cod s "l:::':'x:“w
> Stability and stress analysis of the Tan et sppication (CINEMA)
Millr dom in Austin, Tovas, USA. > E-Manufacturing/Rapid Prototyping
> Qualtative ressoning and modeling of
S s ol il

targets/goals appropriately)

R o
> Digital signal processing

> Bispectral analysi: Processing of the inter
ference pattern of electromyographic signals

> Installation and testing of an exporimental

Analysis of

e cir
D et warerision o inteligont tolecar-
Sl aapimen fas




Engineering Practice Dlpnrkmenl

ings.
* Frogen fasled bt engines.
General Studies Department > Design and construction of aspray ~ evaporator
Peka .»a surface (Classical Dif- or smssvatsr dssaibabions

3 jonal practices and
memories of the past.

> Optimisation of the surface fi

CNC lathe.
> Using technology in the !-:hms wf Enslﬂh > Design, construction and perfor
» Fluid Mechanics - Interfacial Waves - asolar sir-collector for domesti
Dynamical Systems - kel Modeling Cypi.
> Optimisation of building design characteristics for
houses in Cyprus.

ical and Marine Engineering Departmentt
Vi e Al o o s
management pol

> Background work for the development. nr noise
modals for the road/highvay traffic in Cyp

> Water purfication.

> Thermochemical processing for the synthesis of
nanostructured composite powders and the consolida-
tion nko net-shaped parts and thermal deposi

> Fault diognosis in ges cylinders using computational
inteligence techriques

> Inteligent robotic control.

> Predict future fafure of a plan by condition

sthematical models, software and
bk g 40 i chendr
structures and mac
e
of highways.
> Optimisation of thermal insulation thickness in
ir-conditioned buldings in Cyprus.

= 1 |
B = [\8
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European programmes eeec,

Since 1994 the HTI has been participating in various European Programmes s follows:

>'MED-CAMPUS Taining Course on Renewable Energy Sources and their Practical
Applications in the Mediterranean Region', sponsored by the European Union (Malts, 29
August - 9 September |994).

> SAVE Programme: Crestion of a Third Countries Educationsl Network for Energy EFf-
cioncy Purposes (1994 - 1996)

> le Programme, Concerted Action ERB35 1 4PL972951: "MED-POL' Innovative:
ies can encourage the creation of

Decentrolsed Energy a  Management Polic
et and help rural development (1998 - 2002).

> LEONARDO DA VINCI Programme, Projsct No. D/02/B/F/PP-112615:
"MARVEL" Virtual Laboratory in Mechatronics, Access to Remote and Virtual e-Learning
(October 2002 - to-date).

> EU—KIT-204 Surfmod: 3D Scanning, Reconstruction & Reproduction in Mechanical
Engineering, Architectury,

> EU—Jowelned: JCA3-1999-10005 dentifcaion,
Analysis, Proserva i
tachnologies in gol i

7th to st century BC int he mediterranean arca.

» EU—Leonardo: Software Quality Evaluator. (SQE)

B Programme (SPEAR) . Seismi
mance Assessment and Repais. (2000~ to-date).

In 1998 the HTI was the contractor and coordinator of the
prfct CERENT, o s e crctor o the o
fect HERMES within Leonardo da Vinc




Since 1998 the HTI has been participating in the Socrates/ Erasmus Programme which involves Institutions of
Torkiary Education. The most sigrificant of its activities include:

() student/staf exchanges between European Isti-
tutions.
G fint eductionl programmes (curicula) and

Inkensive Programmes (L) within groups of stff
and students of the various Institutions.

The HTI participated initially with Preparatory Visits
and student/staff exchanges, but for the lat couple
of years it i being involved in other activites o wol
Each year naarly 4% of the students and 5% of the
entirestaff of the Insitute partcipate in the
programme.

Ton Europesn Universitios have akresdy ith the HTI through Programme,
mainly from Germany, Greece, Finland and the United Kingdom.

I the coming years the particpation of the HT| is expected to rise significantly as a rsult of the follovings:
(0) the accession of Cyprus ko the European Union.
(i) the introduction of the Credit Point System in the HTI which
‘onables students to transfer credits (ECTS) between Institutions
‘and fociltates their exchange and recogrition of studies.

i) the upgrading of the HTI under the umbrolla of the proposed
University of Applied Sciences and Arts.

l eove




Sports Activities eo0c,,
LR

A ist and sacond year students participated in an intramural volleball championship.

November
The HTI Basketball team participated in a Basketball tournament, which was held in Nicosia between 27 and 28
of November.

Al first and second year studens participated in an intramural Futsal championship.

Al fst and sacond yer students participated
mural Basketball championship.

‘The HTI team ended up in the third position in
the Tertiary Education Volleyball championship,
which vas held in October and November.

February
Al second year students participated in an
intramural Futsal championsh

HTI students participated in the 4000 m
(boys) and 2000 m (girls) cross-country race.

March
Al second year students participated in an intramural Volleyball championship.

A seven -a- side Football Champi-
onship was orgarized for all HTI stu-
dents,

The HT! team ended up in the fourth
position n the Tertary Education Bs-
Ketball championship, which was held
in February and March.

The HTI team ended up in the third

pasition in the Tertiary Education vol-
leyball championship, which vas held in
February and March.

May

The Ag Director of the HTI honoured

winning teams and athletes of the Institute, in a ceremony that took place in the students’ cantoen in the presence
of staff members and students.




Educational Activities Academic Year: 2002/2003
A. New Publications

1. Voskarides S, Pattichis C, Instepanian RSH Michaelides C, Schizas C "Practical Evaluation of GPPRS use in
Telemedical System in Cyprus" Proceeding of the th International IEEE-EMBS Special Topic Conference on Information
Technology Applications in Biomedicine, Birmingham, UK, pp 39-42, 24-26 Aprl, 2003. ‘
2. Voskarides S, Pattichis C, Instepanian RSH, Kyriakou E, Schizas C, "Mobile Health Systems. A brief overview Pro.
ceedings of SPIE Aerosence 2002 Wireless Communications IV, Ed. by Rao, RM Dianat, S.A. Zoltowsk, M.,
Vol 4740, Orlando, Florida USA, p.p. 124-131, 2002.

3. Pattichis G5, Kriskou E., Voskarides S , Insteparian RSH "Wireless Telemedicing Systems: An Overview” IEEE |
Antennes and Propagaton, Vo 44,2, p.p.| 43-153, 2002

4. K. Kalli, A. Othonos and C. Christofides "Characterization of reflectivity inversion, + and , phase transitions and nanos-
ructure formation in hydrogen activated thin Pd films on silicon based substrates” Journal of Applied Physics, Vol 91, No.
6, 3829, 2002.

5. A. G, Simpson, K. Kall, L. Zhang, K. Zhou and |. Bennion "Abnormal photosensitivity effects and the formation of
e 1A Fre Evagg qratings"” BGPP Monterey, California, September 2003, Post deadline.

6. M. Rajarajan, C. Themistos, BM.A. Ratman, K.TV. Grattan, K. Kali and M. Komodromos. "Design issues for optical
microring filters on deeply etched GalnAsP-InP waveguides" SPIE PhotonWest 2003, OPTO 2003 Integrated Opto-
electronic Devices, January 2003,

7. M. Rajarajan, C. Themistos, BM.A. Ratman, K.T.V. Grattan, K. Kalli and M. Komodromos. "Design issues for an ultra
compact tapered MMI coupler based 3 dB splter” SPIE PhotonVest 2003, OPTO 2003 Itegrated Optoelectronic
Devices, January 2003.

8. N, Angastiniotis, Talor-Made Nanostructured Tungsten Heavy Alloy Powders

9.1. Angeli, . Votsis , . Kambanella, Listening the voice of the Internal Customer, Proceeding at Quality Forum 2003,
Athens 22:23 May 2003,

10. 1. Angeli, Using Acceptance Sampling Standards to establish a methodology for calculating frequency and sample size.
to monitor SPC control charts, 6 Panhellenic Quality Forum, Nicosia, 17-19 September 2003,

les, ©., Tassou, S., Kalogirou, S. and Wrobel, L., 2002. Measures Used to Lower Building Energy Consump-
tion and th ot Efetivenes, Applid Energy, Vo 73, No. 3.4, . 299-32.

12. Kalogirou, S., 2002, Use of Artificial Inteligence for the Optimisation of Solar Systems, International Journal of
Renewable Energy Engineering, Vol. 4, No. 3, pp. 499-505.

13. Kalogirou, S., Eftekhari, M. and Marjanovic, L. 2003. Predicting the Pressure Coeffcients in a Naturally Ventilated
Test Room Using Atificial Neural Networks, Building and Environment, Vol. 38, No. 3, pp. 399-407.

14, Kalogirou, S., 2003, The Potential of Solar Industrial Process Heat Applications, Applied Energy, Vol. 76, No. 4,
pp. 337-361.

> [ . B



15. Florides, G, Kalogirou, 5., Tassou, S. and Wrobel, L., 2003. Design and Construction of a Lithium Bromide Water
Absorption Machine, Energy Conversion and Management, Vol. i, No. 15, pp. 20183-2508.

u, 5., 2003. The Enugy Suhi»dvsakwn Policies u[ Cypvus and their Effect on Renewable Energy Systems
711

S., 2003, Generation of Typical Meteorological Year (TMY-2) for Nicosia, Cyprus, Renewable Enerqy,
Vol. 28, No. 15, pp. 2317-2334.

18. Florides, G, Kalogirou, S., Theophilou, K. and Evangelou, E., 2003. Analysis of the Typical Meteorological Year of
Cyprus and Typical House Load, Proceedings of the Building Simulation 2003 Conference, Eindhoven, Netherlands,
Vol. I, pp. 339-346.

19. Kalogirou, S, Florides, G. and Evangelou, E., 2003. Comparison of the Thermal Loads for Buildings Erected at Four
Different Locations in Cyprus, Proceedings of the Buikling Simulation 2003 Conference, Eindhoven, Netherlands,
Vol. 2, pp. 605-612.

20. Kalogirou, S., 2003. Use of Genetic Algorithms for the Optimal Design of Flat Plate Solar Collectors, Proceed-
ings of the ISES 2003 Sokr World Congress, Goteborg, Sweden.

Kalogirou, S., 2003. The Impact of Optical Pwpzmh on n, Par;aym.m of Flat Plate Solar Collectors, Pro-
ceedings ofthe ISES 2003 Solor World Congress, Goteborg

22. Kalogirou, S., 2003. Entropy Generation Miimisation of Imaging Concentrating Solar Collectors, Proceedings of
the ISES 2003 Solar World Congress, Goteborg, Sweden.

23. Kathijotes N. "Application OF Muricipal Sludge To Forestland: Nitrogen Leachate Control", Jubilee International
Scientific Conference, University Of Forestry, 1-2 April 2003 Sofia, B&

24 Koleva M. and Kathijotes N. *Application of Wastewster Sludge to Forestland- Possiblties and Prospects” Interna-
tonal Scientific Conference  UNITECH ‘03 Technical Uriversty of Gabrovo, Nov 2003 Gubrovo, BG

C. Short Courses/Conferences/Sminars Organized by HTI

The Engincering Practice Department in collsboration with the Institution of Incorporated Enginsers (IIE) Cyprus Cen-
tre organize two courses on "PRINCIPLES OF DIGITAL T.V. - P.C. Networks" of 24 hours duration each, one between
26-29 September 2002 and one between 3-6 April 2003.

Both courses were approved and sponsored by the Cyprus Human Resources Authority.

D. Short Courses/Conferences/Sminars attended by HT! academic staff

1. Dr Marios Kass in Electrical Engines tment, attended Conference on
Engincering Education - pen organized by INEER (|n\.mm.| Network on Engineering Education and Research)
in Valencia Spain the 21-25 July 2003.

2. Mr Constantinos Loizo, Ag Director attended the 55th Annual Conference of IAESTE in his capacity as Chairman
of IAESTE Cyprus between | 8-24 January 2003 in Bangkok, Thaland.




3. Mr Charalambos Chrysafiades, Senior Lacturer in Electical Engineering attended the 3rd Mediterranean Conference
and Exdibition on Power Generation, Transmission, Distribution and Eneray Conversion. Organized by LE.E. Cyprus IEE
Greec, IEE lsrael and the Electric Enargy Systems Laboratory of the nationsl Technical Uriversity of Athens between
4 November and 7 November 2002 in Athens.

4. Mr Charalambos Chrysafiades, National Secretary of IAESTE  Cyprus attended the 55th Anual Conferonce of
IAESTE between |8 January 2003 and 24 January 2003 in Bangkok, Thailand.

Mr Spyros Spyrou, Senior Lecturer in Electrical Engineering Department attended a one half.day mesting on
'Th HellsSat Communicatons Satelte. ovgrm.d b, e Hlllo St Co Lt st th Lion Pak Hotel, Nicosia
(5 February 2003).

6. Mr Spyros Spyrou attended o one-day Seminar/workshop on “Learning Policy for Civil Service Orgs
organisad by the Cyprus Academy of Public Administration (CAPA) at the CAPA Building, Nicosia. (/ Fehmuv zoo:\)

7. Mr Spyros Spyrou attended a one-day meeting on "The sixth Framework Programme for Research and Tochnological
Development’ (2002-2006). Organised by the Cyprus Research promotion Foundation (15pupia fpo@@nons
‘EPEUVAG) at the Hilton park Hotel, Nicosia.(l | February 2003)

8. Mr Spyros Spyrou attended s two-day intensive course on LATLAB Fundamentals & Programming Techniques,
‘organised by The Mathworks Co at their Trining Centre, Cambridge, UK. (13 May 2003).

9. Mr Spyros Spyrou attended a one-day seminar on "Cyclotron-PET/CT and Medical Applications”, organised by the
Cprus Association of Medical Physical Physics and Biomedical Engineering ot the Cyprus Institute of Neurology and
Genetics, Nicosia, Cyprus. (7 June 2003).

10. Mr Spyros Spyrou attended on one-day Seminar on "CYS Standards Management System” (To HAEKTDOVIKG
StoTnpa Alaxeipion MPoTumwy), organised by the Cyprus Organisation for the Promation of Qualiy, at the Hol-
day In Hotel, Nicosi, Cyprus. (19 June 2003).

1. Me Spyros Spyrou attended a one-day seminar on the "Notifcation Procedure: Directives 98/34/ED and
98/148/EC” organised by the Cyprus Organisation for the Promotion of Quality and the European Commission Enter-
prise DG at the Hilton Park Hotel, Nicosia, Cyprus. (26 June 2003).

12. Mrs Cheystalla Demotrindes attended a 3-day conference 3rd "Mediterranean Conference on Mathematical Educa-
tion" de-thSJuwyZOOJmMﬂm,

13. Mr Pavlos Chvistodoulides attended a 2-day worksh d ¥ interfac
Loughborough Uriversity (UK) between 15 May and 16 May 2003.

1. M. Panicos M deda2 formati i ized by the Cyprus Computer Soc-
oty, b 11113 O 3003,

15. M. Panicos Masouras attended an |-day conference on "Servers: The future of the Enterprise” organized by
GARTNER on 17 October 2002.

16. M. Panicos Masouras attended a 2-day conference on "IT and Education” organized by the Cyprus Computer Soci-
ety between |3-14 Decomber 2002.

veess
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17. Mrs Maria Theodorou attended a 3-day conference on the "Beautiful Corporation giving Real meaning to business™
‘organized by the Cyprus Quality Forum between 10-12 September 2002.

18. Mrs Maria Theodorou attended a 2-day conference on the 2nd conference of Information Security from Theo-
1y to Practice” organized by the Cyprus Computer Society be«mll 12 October 2002.

19. Mrs Maria Theodorou attended a 2-day seminar on "Measurement, Analysis and Improvement, - 1SO 9001-2002
with the use of Statistical Process Control” organized by the Technocenter Ltd between 2-3 December 2002,

20. Mrs Maria Theodorou attended a 5-day educational program on "Internet Security and meilh' and on "Network
Hacking and Defence" organized by the Cyprus Computer Society between 19-23 May 200:

Dr. Marinos loannides attended intornational conference on “Information Technolagy & Archaeology”
ag.lndby UNESCO ‘mmmuowzmz

22. Dr. Marinos loannides attended a 5-day International Workshop on "3D-Reconstruction & Culture Heritage”
organized by CIPA in Corfu, Greace between 30 September - 4 October 2002.

23, Dr. Marinos loannides attended a 7-day E.U. Tr
project, in Athens, Greece between 4-10 July 2003.

Course on "VRML and Internet” organized, under the Herms

24.Dr_Despina Serghides as member of the International Advisory Committee of EuroSun 2002 participated in the
5 day "Solar Scientific Technical Congress & Policy Forum” at the University of Bologna, Bologna, ltaly, June
23.27,2002.

Dr Despina Serghides as member of the Board of Directors of the International Solar Energy Society (ISES), and
andmt of ISES-Cyprus participated in the 5 day "ISES Solar World Congress 2003: Solar Energy for a Sustainable
Future” in Gotaborg, Sweden, in June betwaen 111-22, 2003, Duing the Works of ISES Dr Serghides was olected
Vice-Prosdent of ISES - Europe.

M Pt Pl i 2 doy i “Strengthening with

Behaviour, Design and Applcations™ wwmwrwsmmm
betwoon -5 May 2003,
27. Mr Savas Savides attended the European Higher Engineering and Technical Professional Association (Eurts)

Annual General Meeting and Board, mestings that took place in Stockholm, Sweden between 5.6 June 2003.

28. Dr Soteris Kalogirou attended the 2003 Solar World Congress between 16-19 June 2003 held in Gothenburg,
‘Sweden and presented three papers related to hew research work.

29.r G Flor n"Buidi forence 2003 in Eindhe 11-15 Augost
2003. mmmmmm pasay
30. Mr Costas Georgiades, Mr Soteris Avgousti and Mr Pansyiotis Hadiimichael attended  course on Level Il Mainte-

nance Traning Course & Fibre & Component overview organized by Fuikura Europe Limited in London UK. from 9 -
10 June 2003.

31 Mr Costas Georgiade: !hnd‘d  course orguized by the Cyprus Public Admiistrtion Acadomy Yia “Werkshop
for the identifiction of lerring nee




32. Me Savvas Savvides and Mr Panayiotis Hadjimichael attended a course on Safety - Fire - Environment - Safety Sys-
tems of Work - Ergonomics organized by Cyprus Safety Health Association on 3.4 October 2003,

33. Mr N, Papanastasiou attended a 36 hours course on ADVANCE AUTOCAD 30 orgarized by International Com-
puter Centre between 28/11/2002 - 24/1/2003.

34 Mr Theodoros Symeou attended a 2-day seminar on * Euro Mediterranean Energy Policy Training Network *
organised by the Cyprus Institute of Technology at the Hilton Park Hotel, Nicosi. (26 1€ 27 June)

35. Dr. LG Lazaris attended a 3-day seminar on Quality Management & Quality Forum, Cyprus ECOQ, 17/9 -
19/9/2003.

36. M. G, Katodrytis attendod a 4-day 3rd International Confy Non-destructive Testing and Engineering Toch-
nologies, Thessaloniki, 25-28 May 2003.

37. Dr. N. Angastiiotis attended a 3-day program organized by SMMHK on Surface and Coatings, batween 25-27
September 2003.

38. Dr. I | Angeli attended and presented a paper at the Quality Forum 2003 in Athens, 2223 May 2003

39. Dx. 1. Angeli attended and presented  paper at the bth Panhellenic Quality Forum 2003 (3 days) in Nicosia 17-
19 September 2003.

40.Dx.I. 1. Angeli attended a 2-day course organized by the British Standards Institution in Auditing ISO 9000 2000
in Nicosia between 29-30 September 2003.

41, D 1. |. Angeli attended a 3-day course organized by the United Kingdom Accreditation Services in Windsord UK,
on Assessor Training Laboratories ISO/IEC 17025, 13-15 October 2003,

E.Visits/Educational Exchange Programmes

1. Professor Chvstos Tikes of TEl Thessalonki visited the Electrical Department between 21 and 26 September
2003. During his vsit he gave lecturer to the second year students of the Department.

2. M Diomides Lombrianides (Locturer) isted the TEI of Thessaloniki between 26-30 May 2003. During his visit he
qave lcturar in Electronics and Tolacommunications.

3. Me Choralambos Chrysafiades, Serior Lect Engineering F Technology in
Bratislavo betweeo 3 December 2002 and 7 December 2002. Within the P:mdu.rmsnmdmcm-&
- Slovak Inter governmental Commission on Economic and Industrial cooperation.

4. Mr Spyros Spyrou visited the exhibition “The Embedded Systems Show ESS2003", at the ExCel exhibition centre,
London UK. (15 May 2003).

5. Professor Csopaki Gyula Director of International Education Center of Budapest University of Tachnology and Eco-
mm.d&.unm-..n&llrem.yzwz Dumghsvmkpfo‘m Csopaki had mastings with the Direc-
tor the Research Con g Depar

- .




. O Dongin Surhide s the Scentilfic Co-ondhotoron bl of Crprs ofthe Eropens pogramne "Bndtaed Solar
meetings in:

Cities Energy Network” of the "EU 5th Framework” programme. In this context she had
. Downpatrick, Northem Ireland in April | 1-12, 2002.
b, Vienna & Bruck, Austria, October 28.29, 2002.
. Warsaw & Mszczonow, Poland, March 31-1 Api, 2003

7. M Constantines Clisodovlow Labortory Assan, Mecharcal Eninering

Department,
sty botwoen 5 June - 10 June 2003 undor the " Ding s it h had th
mrﬁ.mmmmmwxmmwnmuﬂmdmm

8. Dr loannis Angel, Laboratory Assistant, lia Polytechnic i
r.ﬁwmmnsllhmzm:umms«mmmm Dumughsws«klleddm-dbh«ukcmm
on Quality Function final yoar students. He had als ith the system

used in their laboratories.
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An idealised method for the fabrication of temperature invariant IA-l strain sensors
George Simpson', Kyriacos Kalli2, Kaiming Zhou!, Lin Zhang', and lan Bennion!

1. Photonics Research Group, Aston University, Birmingham, B4 7ET UK,

2. Higher Technical Institute, PO.Box 20423, Nicosia, 2152, Cyprus

Abstract

o Fabrcati o
<o, using a common phase mask. We dmﬂul&ugmmxmﬂnmwudmﬂmc.ﬂw
1o apart and have an + | 1.5% and -1.2% difference in temperature and strin coefficents respectivly. Wo also
show that blank beam pre-exposure may be used to create a mean efractive index profile in the fibre core enabling the
inscription of complex grating profiles with simple and inexpensive phase masks.

Llntroduction
r,p. 1A Fbe Bragg gratingsar asubtype of Tpe | grtings and ore so named because they form oy afer the ewure
nged UV exposure. Th a

ng\vpoi sinca they eshibi sty g inciose i the e o of the ore, which i readly ‘J-Mnfushb/nlug'
red shift seen in the Agg of the grating during holographic inscription. In Lemaire et afs well-known 1993 paper [1, it
was shown that it was possible to induce strong index changes of up to 5.9x10-3 in hydrogenated germanosiicate fbre;
Tipe la gratings have boen shown to surpass this by a factor of six [2-5] since  red shit in the Agq of up to 20nm may
be interpreted as an increase in the mean index of up to |.9x10-2, More importantly, la gratings have been shown to
extibit the lowest temperature coefficient of ll gratings (2] which makes them ideal for use in a temperature invariant,
dual grating sensor [3].

ion of these dusl ired the annealing o the Fibre i fabricetion of the
1A gratings may only be witten in hydrogen free, germanosiicate fibre [6,7]. In this paper we
show that blaok-beam exposure .msg..,.a Ko sigrifcantly rodco the mechaicl tbityreqirements o the -
tion apparatus by pre-exposing the fb d a A grating, which
i w4 AL S B i 16 ik o ||w inscription complexity.
Prolonged inteferometrc, o scaning phase mask mothods are generaly unsuitabl for inscribing regenerated
i bration slation and equ s roquenth i
....uy..«/amuwl his paper idealised for inscrbi ings by blank-
= T
e g ———
?\-w /

Fique 1) 14000 sbsopton band rowth

:
N S
Figuee 1. (&) Th istic red-shik during th 2 Type 1A grating.
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15) fution of th iption of a Type IA gratng, which may be
Mwhma.mxml.gmammh&mw o plotted on the same x.axis (Figure 1b)
s the e intheshrpton b . 14000m ot vith OH ‘am.hm This gives tho bst gt et roport-
J 4 o ot i B ot
OH-MMHOM‘mm.ﬁmu‘|lgril:'ng(Mmhslluumkbomuwm.mbodvuﬂ-m.ﬂ\'p‘dkhm
cal change may be moritored in the Fibre without inscribing a gating.

2, Experimental setup
Hydrogenated B/Ge fibre vas

mped betwoen two posts and phud in (lﬂs. prosinity o & phase mask mounted on a

o Amir 4 J U b 4 .m,,,
or phase mask. vmma...mm &'Wksmmmndzmtmmmsalmg\hd5mm The phese
ek vas then -nroducd ad A grting vas ik withi thepre-espsed scton f e A second i san-
dord grating 5.6mm. This process
unmputhhm-sThglhngsmmddﬁ&ﬂ”‘:‘«70hws.mm\g\htm 0 EXFO muli-charne ture-

the first 10 hours, and every 5 minutes thereafter. Thsdnnwilbethebmso‘-hhmmﬂmm

3. Results

waZMmmMmdﬁ-thm-m,ﬂthmh-)_dImmwkm
A

Transmiasion (68)
L)

a0 tss w0 1sss w0 ves e s
i tom)

Figure 2 o5d) sonesiog

mw-eu.vmdmmmm“nm.w*ww.mbypl-mgu..mm...m\.m.mw
pelier d

b " The ch h s o Figure 3; 85 ant

aniﬁmmwmmmmm‘wmmWhpMﬁum

optic coafficintofthepr-exposed secton bas boen rduced o 8.52pm"C:| mabing it 11.5% difrent rom the v
infibre. iqure

in data. imari [ ferences in the ifferences in the
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4, Discussion
Wocool,inprocle,bre e i i ngths with the use
of oach. Furthermore, the gratings may h- locat-
el proinity, rangingfom evacly adacen toany shvic iy ...n bl vith the U beam scanring apprs-

tus. Moreover,th fibre may be  controllng
the lovel of UV pre-exposuro; this technique could bo used fhe ith ifor fractive indox
profile Csuch as chirped aratings), quickly inexpensively and occurstely with a standard phase mask. Thisis the subject of
Inorder to deterni i de

h i i nversion technique, with the usuel
caveat; we assume thet stain and ture are essentially independent, that i, the relted strin-temperature cross
term is negligible [8]. This i acceptable given the temperature excursions to which the gratings will b exposed. For this
approach ko be successhul, we must accurately know Kg and K, the strin and temperature coeffcients respectively
Assuing this s the case, thelimitation becomes the conditioning of the matix, which demands that the determinant bo

oriscsy
T | Kl KN\ (A
e) KEKY_kF AN\ KM K (Az] W

Thasshera o . o T — f thei
tomperature responses I

K} _ K}
R 2
KMkl ¢

R B R ; .
ion hes been provided eloewhers [91, with the rros n wovelencthtessreests tanslatnd o an vrr ofipse i the
(g, T) plane. Using the data from Figures 3 and 4, we determine the following:

KL =9.629 pm'C” (+0.0168) & = 0.8181 pmpc’ (£0.0005)
= 0.999 R =0.9992

K= 8519 prrC! (20.0213) K= 0.8283 pmpe” (40.0005)
R'=10 R =10

Table | Summary of strain and temperature coofficients

temperature rise of 85.159C for a Type 1, and 97.42°C for a Type | A grating. Assuming a |pm error in
measurement; the strain and temporature errors associated with these coofficients are 4| 2ugpm! and +1.29Cpm!,
respoctively. mxmmmdxlwt.a,n Jocwlm.db,x..a.l [10] for bwo superingosed

and temperature to a high mobtm

-] ]




5. Conclusion

Two adjining gratings were formed using the same phase mask, yet thei central wavelengths were | 4.4am spart after

snnealing (corresponding to an increase in the mean index of 0.014) and had | 1.5% different temperature coefficients.

This was caused by the pre-exposure of one gating to blank beam UV light, thus creating a Type I grating. We have

shown what we believe to be the ideal method for fabricating a dual FBG, temperature invariant, la-| strain sensor. Tlu
wavelength, the temperature coeffici

spproach offes great flexibilty allowing for aioring of the type 1a centre
hmdwummmmmmmhmmuhmmwmmu
beam exposure, it is possible to nscribe any arbitary refractive index profile. In addition to the abiity to tune gratings
over a 20nm range, this will nsble complex chirped gratings to be formed using an nexpensive uriform phese mask.
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Modeling and Simulation of a Hybrid PV-Thermal Solar System

Soteris A. Klogirou
Higher Tochnical Insttute, Engineering Practice Department, P.O. Box 20423, Nicosia 2152

Abstract
Abrbd shotoluisthel (PV/T) sl vy e 4 3 coniod o g of a normal PY panel at the
ngor ith fins is embedded. The advntage of this type of system i that the PV panel oper-
smperasre, thus more officanty ao s ot wter f procduced st the same tine s elckiciy, The PV
system consists of aseries of PV panels,  battery bank and an nverker whereas the thermal system consiss of hot wat
<ylinder, a pump and a diffeential thermostat. The system is modelled using TRNSYS and typical metecrologi-
cal yeor CTMY) condiions for Nicosia, ypru. The eslts show that the nvﬁmm e low ate of the system is 25
It/he. i i 28%to7. 7* wb«m in ldd'

on it covers 49% of & four-persan h
system to 31.7%, The fife cycl savings of the system is £790 and the pay-bock ti

4.6 years.

1 Introduction

A system, which can provide simultaneously both slectrical and thermal energy, would be a very interesting application.
Such a system could cover part of the elctricol and thermal energy needs for & number of buildings, such as hospitals,
schools, hotels and houses.

Photovoltsic (PV) panels convert solar adiation to electricity with peak effciencies in the range of 5-20%,

on the type of the PV cell. The cfficiency of the solr cells crops with ncreasing operating temperatures. Nturl circu-

Intion of ai s the easiest way to remove heat from the PV modules and avoid the resulting effciency chop. Hybrid pho-

tovoltic-thermal (PV/T) collector systems may be applied in order to achieve mo
Bty md PR i ¥ the p

um energy output b simultaneous
o ed and the cost of
the total energy output is expected to be lower than that of plin photovoltaic modules. The produced heat can be used
cither ko heat the bulding or for the production of hot water for the needs of the occupants. Stabilsing the temperature
of the PV’ modules at a lower level is highly desirable and offers two additional advantages; the incroase of the effective
ffe of the PV modules and the stabiisation of the currentvoltage characterstic curve of the solar cell. Also the solar
coll act as good heat collectors and are farly good selective sbsorbers.

Hybid PV-thorma sstoms hve been sk bt el and experinetaly by & umber of reseachrs. Kiauer
and Hanitsch whereas Bergene and
mhtlwa)ww.mmmmhmywm&wwdukm Gorg and
Agarvol (1993) resented st o b sysem it s sl ol used in  CPC typocolector cperted i ther-

mosyphon mode. Be@emde-vtm( del calculati -lwlmd flat-plate sol

ingrted slorclls. Thy il F hybri be used for

producing both ek i p s i e ik ducing both
e desalnation. T ol (1996) b o i
mm.mm d that the adion of a b iffuse rofloctor i finposh ¥ the

sibiiies for more interesting practical applications.

Inbybd PY/T sysmsthe aturel o forced ciulton of 3 ht emoing hid can be used ot ooy for PV |

cooling but o or e generaton. I s woythe bscrbed sl s ok converted ino lect

ty an e uied s for tharme .pf! e T e vater, iowaver,ay 1 not sut.

able for countries with m mum ike. Cyrrus Hecaung tho omperaEine o Ing s s ke h.gﬂ v{hic';\vud\xm
-

removal capacity. For ok 5 & heat ramovieg ikl the effcency of the b
llmlsmmwﬂnmo‘&e exhangs e, becase e oficncy i emoing e

o
e PV et cocysions oart
O e e e e g i AN s m.mmu.l data for

Gy Tho it o qurky th ot o the s iverages it gt 1 ot ad i
e Vi Comped 5 the staurd Fvatoin; whis o bt dyatis e eod s Cypecl.
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2. Description of the system
As shown in Fig. | the system consists of a series of PV panels  battery bank and an invrter whereas the thermal sys-
tom consists of 8 hot water storage cylinder, a pump and a differential thermostat,

Al
| TRNSYS-TYPE 45

Fig. | Hybid PY/T spstom chematic.

A heat exchanger s installed at the back of the photovoltac panel and the whole system is enclosed in a casing in which
insulation is installed at the back and sides and a single low-iron glass is installed at the front to reduce the thermal loss-
es. Each "new” panel thus created consists of four (4) monocrystaline PV panels 1.2x0.53m as shown in Fig. 2a. The
o panel dimensions are 2.12x1.2m. Two such panels are employed in the system under investigation a5 shown in Fig.
2b. A copper heat exchanger is used consisting of pipes with fins in contact with the backside of the PV modules and
hoaders, as shown in Fig. 2c. Water is used as a heat transfor medium. The system employs also eight batteries connct-

a 42 mods, e, 4 battery call in poralll and 2 n series.

PVE PVI2 PVE3 PVi4

PV module

. Hybnd PV/T panel

ot waner
supply.
{ Hybed
i
paucls
Mans water
ke-up.

b. Complete system disgrammatic

Fig. 2 Hybiid systom consruction dotals.




3System Model

The system is modelled with TRNSYS program and typical meteorological year (TMY) conditons for Nicosia, Cyprus.

TRNSYS is an acronym for  "tansient simulation program” and s & quasisteady simulation model. This program was

a«wwu—um...mnwnmnml..n.mb.mm.sa.zmyumm(Kl.....m 1996). The pro-
% b at model

f The mathematical models for the subsystem com-
ponents are given in torms of their Mdmiry phesieph slgebraic equations.

Witha program such 5 TRNSYS which has the capabity of interconnecting system components in any desired manne,

difereatial equations and facltting information output, the entire problem of system simulation reduces to a
Mamwum.wuemmmmmmm.ww
dosciption of

Once -II the componants o the system bave been ientifed and a mathamaticl description of oxch componeat s avi-

Y i iagram
Sdentification of th sty drelinirilidanl caltirdivadtiodi;
d--bm,whd\mn-mnbuuhmmPARAMETERSndim-WINWYSMW-hm
dependent OUTPUTS. An information Hlow disgram shows the manner in which all system components are intercoo-
nected. A given OUTPUT may be used as an INPUT to any number of other components. A simplified information flow
Jﬂqlmh&ewwﬂwﬁlmmund«lm;ws%nmﬁg 3. As can be soen From Fig. 3 the main
component of TRNSYS deck file constructed for this purpose is Type 49. This includes the hybrid collector, the invert-
e, and the battery. Type 14, load, was used throe separate times in the deck file as follows:

. To define the mains water temperature, for which a different value was considered for each month,

2. Bk&-u-n«mmp.uwm.m.u 120 It were considered per day, e, enough quantity to satisfy a
family of four persons;

3 ’ﬁ:d'ﬁmtt-eh&wdln-dwnd

From the flow diagram shown in Fig. 3 a deck filo has to be constructed containing information on all the system compo-
nents, weather data. ind the format the output is given.

Fig. 3. TRNSYS nformaton flow digram for the hybrid PV/T solr system.




It is worth noting here, that the deck file reads information provided by the Typical Meteorological Year (TMY) weather
data which was generated by Petrakis et al. (1998) for Nicosia, Cyprus. TMY was generated from hourly messurements
of solar iradiance (global and diffuse on horizontal surface), temperature, vind spoed and direction and humidity ratio for
a seven year period, from 1986 ko 1992 using the Filkenstein - Schafer statistical method. TMY is defined as a year
which sums up all the climatic information characterising a period as lonig as the mean life of the system. The TMY is con-

idered as o representative year for the Cypriot inand environment.

The seloction of typicl weathercoditons fo  ivenocation i very crci i comp i
dictions and has led various i Tong periods of i I
ppears o be il Fom severl yers of svdghosrel (1976) have constructed the "average year" by selecting the
monthly data rom an 8-year period ded most closely ko th monthly insolaion and ambient tem-
perature.

The adequacy of using an typical year of data vith a simulation model to provide an estimate of

the long-term system performance depends on the sensitivity of system performance to the hourly and daly weather
sequences. Regardles of how i s slected,an "average”year camnt be oxected to havethe same weather sequences
a5 those oceurring in the long term. However, the simulated performance of a system for an "average year” may provide a
sood estimateof th long erm sstem pelermanc f th vesther sequences occuring in th avrage yer s epr-

sentative of th Klein
akal, 1976).
The primary components of Type 49 are a combined collector (having both thermal and ele:mcl\ output), power cone

tioning equipment (primrily a regultor and an nverter) and storage batteries. This type uses & numerical integration
i o Starni the Gy i . Th o of ik Sl bl o i th ot wited
inscme sinaton rd o ity th oo th deck .o 49 as tv modes ofoprion an o pover sk
operation of the solar colector and one for clamp fon, when the ge equals th

age. The ltter s appled in the present work.

The model parameters used in the program ore shown in Tble 1. The therml characteristis of the system were obtained
from Bergene and Martin (1995).
Toble |. TYPE 49.System design parameters.

[Prameter Dusciption Valoe
A [Collctorwea (D) 51
A [Ratio of sprture re to sbscrbr e |
o [Flid thermalcpacitance (/b °C) 42
o |Colcor ke e 09
W (Bucklowconiiontt bowed when 10 flowate (k/hr-n? °C) 36
Gy [Thermal between the colls and sbaber (/e °C) 360
By [Het transher ocin botweenfd absorber(kl/hem? °C) 720
¥ [Fanarittance of the coerplates snd concantator 09
U, [Coof hem? °C) 216
Eifl[Reatorofciency. Tis mlties the sy otput pover ) V

2 0 AC). X
F o [LovimtolF o1
] _ . .
B |on islossthn | O3
B s e o P e
Outpot power capacty o e
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20| copay of e bty cll (.mm) i
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The present model considers that the syste s applied to a house of four persons. For this application, both electricity
)pmhl.s-mumi Both of these loads are subjec ko a high degree of varition From

Hing, Howeva, dring thisperiod, the tamperture requirement or ot vater s ot a2
High as during winter. Consequently, th the year. For
the prosan sty the elecrcity,and hok weta consumption prflas, Bustrted i Figs, & ard 5 raspactivhy ace sod
These assume a daily electrical consumption of 25700 k.J and a daily hot water consumtion of 120 ftr
a fanily of four (30 fitres/person).
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Fig. 5. Hot Water daly consumption profile.
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4.1 Optimisation of Water Flow Rate

Fist thoanual otputof TRNSYS will b ued n ordr o dotarine the otimum water flow rte, The yter i mod-
elled for “The results are shown in Teble 2. As can
be seen the e enargy output from the PV panel incroases as the How rate incraases. This is due to the fact that
panel s working at a lower temperature. The thermal energy output increases and then drops. The values shown in the
columas reprosenting Qg3 and Q,,, indicate the extra energy required from utilty to cover the electrial and thermal
loads respectivel, which cannot be covered by the solar energy. A comparison of the electrical eneray output from the
system (Q,), between the cases with flow rate to that with no flow rate (standard system; the advantage of
the hybrid systems.

Table 2. Hybrid PV/T system model output for various flow rates

Wter flow rate | Eectrcal enesy output | Useful thermal energy | Electical snorgy | Therml susiory anrgy
@) oupt Q) | requied from ity o | recuired o cover hot
coer the load Q) | watnlond (@)
L) 64 e I 69
) 0977 0,000 B 829
2 2584 8721 7397
25 2 8293 7182 3742
50 2737 4308 7061 493
100 2763 2769 7037 6355
150 2770 .000 6987
Note: Toal snnalncden slo snrgy 3047 G

The optimum value of flow rate can be found by adding the total system output energy (Qq +Q,) and thmqudwdﬂ
enorgy (Qu+Qpu) and plotting the values agains the water flow Fig. 6). The optimum va

25 1t/ This i be used in a thermasyphon mode, e, without & pump
and a differential thermastat which will nhance the economic viablity of the system.

ey (63,

2

Fig. 6 Optium flow rae selection.

The plots of the call eficiency and the total system efficiency against water flow rate, are shown in Fig. 7. The system
mean annual efficiency s defined as the total electrical energy output from the cell ver the total incident enery from
the sun, over a period of one year. For the hybrid system, operated at tho optimum water flow rate of 25 ka/hy, this is
equal to 7.79% whereas the maximum value reached is 8% corresponding to higher values of flow rate (see Fig. 7). It i
important ko note that the corresponding effciency value of a standard PV system without cooling) s only 2.8%. The
Hybrid system moan annual oficency increases to 31.7% when the thermal output i also considered. This vlue corre-
sponds again to the optimum flow rate of 25 kg/hy, as shown in Fig. 7.
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‘ Fig. 7 Coll efficoncy and ttal system effcency against woter flow rte.

| 4.2 Hourly Performance of the System
The performance of the hybrid system for April 21t is shown in Figs 8 and 9. Figure 8 shows both the electrical and
thermal output (Q, and Q) and input (Q,5 and Qyy) of the system on an hourly basis. Both Q,..aqun.m-u
Jow a5 axpectd, the pttan of sl racdiation Ghon in Fig 9 for ). The  the hourly
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basis s shown i Fig. 9. I s ikeresti i, vehe of 51.6%.
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Fig. 9 Vartion of system inpt and ckput eneroy and efficiecy (Aprd 217
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4.3 Monthly performance of the systs

“The variation of the monthly mean electrical eficiency of the PV panel for flow and o flow conditions s shown in

P 10. Theadrtage f th b system Cvith Hlow) is cvious. Adtinaly s i anbo seenfrom Wi e the
s 5

the higher '—L',mh
,.,.4 h.g».e.p.n.nmp.m.m, thus "mmiy perke . This is more p Arm».. F the
dard PV panel.
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Fig. 10 Variotion of monthly electrical efficiency of PV panel with and without flow.
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The variation of the annual solar contr
the solar fraction, , is defi

ton vith respact to hot water production is depicted in Fig. 12. In this figure
the ratio of the useful sola therma eneray supplied to the system divided by the ener-
9y needed to heat the water when no sol
ative to that used for a conventional system and can be calulsted from the following relationship:
1 = Lt = 0.

Ot

energy is used. Therefore,  is a measure of the fractional energy savings rel

|

x
Figure |2 implies that the solar fraction is lower in the winter months and higher in the summer months reaching a value l
of 0.8 in July. The annual solar fraction i determined to be 0.49, i, 49% of the thermal needs for hot water produc- ‘
\

\

\

\

tion i covered from the present system.
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Fig. 12 Predicted monthly and yeurly solar therml contibution o the PV/T system,

4.4y Economic Analysis
The aconomic analysis o the system vas performad by considering the extracost s mdl'y the PV s and

the other equipment required for th F the hybrid system bythe
IR 3 o, Sl il sy et B o s o s 3 Y e o s ol gt |
output.

s est ired to modtfy is £450, e, £250 to modfy the panels and £200 for

the cost of the pump, the differential thermastat, the clectrial connections and the extra piping required. Electrcity is
assumed to be used for the auxifary thermal energy required. The saving i electrical energy per year that resuts from
the system modfication Cextra clectrical plus the thermal energy output) is equal to £139. The econor
of the system s based on the lfe cycle lnllysls method and takes nko account the fue inflton at, the market discount
ate, the annual mai p. The economic scenario used assumes tht all
ot of e eretom o g sk 4 bt (0 e et s ). The g of o s
is taken as 20 years, whereas al the other figures Cinfltion rates and market discoun rate) are the mean values of the
last 10 years. A st of the parameters used in the economic analyss is shown in Table 3.

Table 3. Parameters used in the economic analysis.

[Paameter Vilos
Collector srea 5.1 mt
Period of econonic andyss 20 yours
5 Down payment 100%

i 9%

'

General inflation e 5%
Resole vlvo 10%
Convantional fus inltin rate 3%

The reslts of the economic -mlym show life cycle savings equal to £790. The pay back ks
4.6 years whi

is found to be equal to




F o b PV st s vt deling ad simulston. Such 7=

idor it
;dduhunkhnmquyunbtnmdwhd\mhu-d’wwmvhtbng.'rhmodsmd-&x-dfvwnﬂnmw\
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dard PV syste is 2.8%. b0 7.7%forthe bybid sysbem

w-uMJ opin
gy mmn.smmw..mu.n
3. The h(yd-uvmg;uﬂhsyshmniﬂ?ﬂmdthmhxlmlslwndhubeoqullbuﬂbwm,heﬂ\

very satisfactory.
4. The solar contribution of the system with respect to thermal energy is 49%.

The find nted in this poper promising. The low valuo of the optimum flow rate suggests tha the system
1Ok i thatmot s mode. Thi sak il sohance fathae th e iability o th b
the nitial and runing costs would be reduced.

Akmh.w'x-wfxmuuﬂyﬁdhm the author believes that PV/T hybrid systems may be used in a varioty
applications, requirng both electrical and thermal energy, especially when the pice of solar cell decreases further
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Application of Municipal Sludge to Forestland:
NitrogenLeachate Control

Kathiotes Nicholas

Dopartment of Civl Engineering, Higher Tochnical Institute, Nicosia Cyprus

Abstract:

Serious the applcation of muricipel wastewater and sludge on land has been caried the last four
decades. Currently there is a much wider understanding of the abilty of soi systems to treat wastewster and the accep-
tanceofthe view tha g can ot seflyand benefcily sppied to aopled forest land and disturbed lans. Hower-
e ! and health risks. [F ppled toforest.

evident, Thi il he eimiiit e d the siablishment of soglication and

pape
trol methods.

Keywords: sludge, sludge disposal, forestland, nitrogen uptake, ritrogen leachate

Introducion:

ngs, gt scum and shudge. Sludge

i usmlly in the form of a iuid or semisold ligud which contain solids inthe range f 0.25 to 12 percent. By compur-

ludge s b fa th d its handling and disposal is an imper-
kan‘ﬁ—mmwmuwﬂulnﬂhn'wm “The composition of sewage
sludge From muricipal sy depending on a vaiety of factors. The presence

‘or absence of industrial wastes can have a pvu’eund effect on the quantity and quality of wastewater sludge. The presence
ofstorm water inthe sewerage system il o affect th shdge qualit. Shodgo and trated wastewater effuents may

contain tasic, metalic, and non-metalc elements, organic substances and pathogersc mictoorganisms. Some of the ele-
mentsfound invastowaterand sudge inclde,boron, cadnium, cobl, coppr, chorsum,mercury rickl,lwd selerium
and zine Sludge analysis of o dr jnated from the L is shown n table
1 zumD..m..fam......mn..m.nmu..l».su,nnobﬂ..a.nw..lm.....hm..u.uu
Method of ylow and
these originate r.m stormwater from streets, which nfilrates into the sewerago system.

Elmeot Conc. Ma/Ks Linit o/l

Codmium (Cd) 098 40

Lead (Pb) 2452 1200

Copper () 13869 1750

Zinc (Zn) 804.39 4000

Nickel (Ni) 2576 400

Chromium (Cr) 380 1000

Table | Typical anslysis of dried sludge, Lamaca Wastewater Treatment plant (Oct 2001)
ickel dc o planks. Sheep, whi  sensity  be aff

amounts of this element. Mercury i [ . Lood mey al kh-loodq&mdb-
h.mwu.mu.umd-(zl ince chlori i
found in our water istributi ibly orii w-"uudlnl"l w.m

mwm‘wmmmm.wmamwhmmmwﬂm
bacterin, i
inhold. ' icscausi polos n BOD or COD.




These pollutants deplote the dissolved oxygen in the waters . Unless the stream can assimilate additional oxygen, the loss
of dissolve oxygen creates difficulties in the stream. Nitrogen and phosphorus are the primary nutrients for algae. When
theso chemicals are present, growth of algae increases substantially.

‘gen and phosphorous enrichment have been introduced into the streams.

This s a naturally occurring process. However, humans have accelerated the process by allowing agricultural fertlzers and
wastewater discharges which contain these chemicals to enter the water system. Suspended solids from wastewater efflu-
ents ventully sette in reservoir,stream o lakes, forming sdge depasits on the bestom ofsuchvaterareas. F o
position takes place wh odors
are croated.

Disposal and Land Application
Sludge may be applied to land as a fina csposal option treated o untrested. Treated sludge may be referred as dewa-
tored, cake dred, compost or burnk as ash. Selecting an option will depend on economic and environmental factors.

‘The aim will be ko select an efficient method of treating the sludge, which will certainly depend on the final disposal site.
selcton. Th st gaclogy, hydrcogy and ol condiionsshold be considred reltve m the need for ad-qulle pro-
tection of groundwater. Sludge in its dry f y 3 Y d 0.4
percent potassium. Sludge also has a intaining the r e Skl chn Ui
regarded more as soil conditioners than fertilizers which contain higher amounts of nutrients and minerals.

content, valuable in

Application of Muricipal Sludge in Forestry

nd application in forestland is considered  benefical end use
fr ot o i et s e ot usually closetourban vastevater reskment plantsand i vil
 troes as wella the shudge

u:nshhlints including pathogen ..‘d nitrate lu:hu\g, ot b senous}y cousvde red.
The main aim of forest utlization of sludge s to enhance forest productivity through the nutrients contained in shudge.

The estimate itrogen uptake by forest types ranges from about 100-300 Ko/ha/ys with older trees having  higher
uptake than tree soedlings.

Losses due to volatilztion of ammoria N are estimated at up to 50 per cent for sludge applied i lquid form. No loses
are accounted for applied dewatered sludge.

Accelerated tree growth to a range of 200-300 per cent can result from the application of sludge. This however is
expected to change the characteristics of wood in relation to moisture content, structural properties etc.




Determination of Sludge Ay
I ordor to establish ecologicll acceptable application rate, it is important thet these applicatons ba fiited by Nitro-
gen applied.

‘This practically means that the Nitrogen appled should not exceed the Nitrogen uptake by trees, plus various losses.

The above measure is consideed as a conervaive appliction and may be close 03 safe acivity in terms of groundue-
tor o

Abidencs thirsk b Nitrogen input and ot will cbey the equation:

Ng = Ny ¢ Z (N Nour) -

Temay be expanded to:
N; = 10,000HaC, + RC, + FCYC- N, ..2)

Where:
Ni = total Nitrogen in soil vokume at end of application period; 9/ha
H = depth of root zone or to GW.T j m
C, = concontrotion of N in soil; a/kg
IR = lnigation Rate Cor Application Rate); m3/ha
C, = concentration of N in the applied water or shge; g/m
F = fortlzation ate; ka/ha
G = concentration o N in fertlizer; /by
Y = crop yield; ko/he
C. = Concntraion of Nin crog; o/

N_ = Nitrogen lost; g/ha

a = bulk density of soil volume; kg/m®

& may iniill be essentil to determine the amount of N in the shudge to be applid. If we plan a 5.year application
program, N avsilsbl in the sludge for the Fist year can be determined s follows.

Ni= (NH, - N) - (NH N Voltizad) o
(Organic N x % mineralization rate in the first year) - (unaccounted losses) ......(3)

Yearly ritrogen mineralization rates (Rm), for a five year application period are obtained as 0.20 for the first year and
0.10, 0.05, 0.03, and 0.03 for the remaining years. [1]

Wisthanck " - of i fied (N, Jin ky/ton of ludge spplied o the fist
mmm—mwh&--ﬂduﬁmnm N3 Ny, Ny and Ny as follows:

Ny = Ny + (Nitrogen in sludge’ x Ry for year 2)

Ny = Ny + N, + (Nitrogen in sludge” x Ry, for yeor 3)

Ny = Ny + Ny « (Nitrogen in sludge” x R, for year 4)
Ny« Ny + Ny o Ny « (Nitrogen in slodge” x Rm for year 5)

“usually 3 percent or 30kg/ton.

B




—=

1§ we assume the valus of the yearly nitrogen uptake by plants ( N, ) in ka/ha, then the yearly shudge application rates
i tons/hacan be obtained by dviding the nitrogen uptake by plants ( N,, 3 with each of the abave ritrogen yearly con-
ibution amounts, Ny, N, ete. The sludge applcation ate for year! then = N, / Ny in tons/he, and vill yeld the
desired amount: of ritrogen contribution. The same

akulation can be repeated for overy year thereafte.

It is now evident that by determining N application rates, equation (2) demonstrates an all rounded picture of Nitrogen
balance in our soil experimental volume. Any usknown term can be found if the rest are known.

Constrains and Comments
Sludge can be applied to forestland at various rates depending on so tree species, sludge quality and other relevant
factors. These rates vary from |0-220 tons/ha/yr.

Establched forests over 10 yers old seem o b s susceptble o udgeindced changes in vgetation, wd excllet
growth d resulting from increased nutriont application.

Sludge applicati be spr foliage 5o that it will v for the trees to be dormant.

It is usually feasible to make an initial heavy application of shge (sbout 60 tons/ha) and achieve excollen tree growth
5 years without other sludge applications. This is due ko the fact thet forest scls under established
Fovets o v tih G N o resi  vcalt copsbify o hor-siogen fr s relase 1 i years

Conclusion
of i e 5 forestand i consdored o fossbl sudge disposal mthod. Wooded wrows o o
y not ferti diions needs urthr research. Sudg pplcaton on
fand should be d e d

ty of the forest plant to utiize the N appled. am«.mwhmuwmmmm.ﬂm
should not exceed those applied for cropland. The fortil
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Aosct:

mehndmnl.dwml-dul«mm These can be from simple Hebb , compliceted slgorithas apeiied

a neural structure. The paper presents an organized review of various learning tech-
niques, classified according to basic characterstcs such as chronology, applicabilty, functionality, stochasticity ete. Some
of the learing procedures that have been used for the training of generic and specific neural structures, and will bo
reviewed are: Hebbian-fke (Grossberg, Seinowski Sutton, Bienenstock, Ojo and Korhunen, Sanger, Yuile et al, Hassol-
mo, Kosko, Cheung and Omidvar), Reinforcement learring, Min-mas learning, Stochastic learning, Genelics-based learn-
il Ak < s ol , ol
high

fighted.

Introduction:

bused s statistics i

ational ntel wit  procedures, both in the general artfc

hxtmdmwecvﬁ:wb‘mﬂshhmmthbmmgu\dmurdmmkMu\ydkhesembsmb'vdwm‘iedawf
ypically simply o -

ferent terminclogy and symbolism. In particulor, i H\mlpp-m be coniderable conk [

idons ofnewl lsring

rules have been given n [1], 2], [3], [4] and many have been

surveyed, identfied and classified mm&.hw.gmmwahmlm,mmaﬂmmm

ties for noveland more effective rules or for novel implementati i

strucures o strateges. This exploration s to:
neural network s, i

) chronological rle scheme and fi ison of the rules. The proposed taxonomy vl help
in identifing whichrles can be used for a mmd o e o el iy o ofeach. Oy those consid-

ner in order to keep the extend of this report within reasonable size.

An all-encompassing systematic and comparative study of the effectiveness of the various earing rules is not avalable.
Since humans have alvays tried to improve things, some of thase rules are better than others at particuly tasks. There is,
1 s, which will bopes ol 58S por

thes,
of accurocy and speed of execution.
2. Definitions of learing - Lesrning in neural networks

2.1 Leaning in general
The Wobatr donary defies i ;"o lwn i 0 e knawode, o undrstandigof,or kil i by sty
context,

whmmmﬁmm“mmﬁ-m&ndmhmmw
i : “Learing denoes chnges i the syt tat ae adoptve i

o "Lowsis ; ¥ a sysbemns knowledgs; snabli P e perle
.-aad- hd( or set d tasks” [5], 'n.., th system learns from experience vith respect to

I—‘\"




y i a estrictivo approach
i laring s adopted. This s usualy done by systematically modifing  se of suitable conrolsble parameter, he so-
called synaptc weights. In this manner learing is identiied as any change in the weight set W (generaly known as the
synaptc weight metrx,or long term memory) that minimizes a suitable criterion (61, [7]

A o spproach s by Harkin whereloring is defned as "Loaring i
‘meters of a neural network are adapted through a continuing process of stimulation by the environment in which the net-
work s embedded. The type of leaming is dtermined by the manner i which the parameter changes take plce” [3].

The free parameters have been given different names such es synaptic weights, synaptic eficacies, controlsble parame-
tors ond others.

An lterative, more goneral approach is (8} L...-.gs.d....dw..,w in any characteristic of a neural
netvork, so that impraved meaningful results are Hearing could be achieved, among others, through 1)
synaptic weight modification, i) network structure ol (creating or deleting neurons or synaptc connections),
use of suitable attractors or other suitable stable st wnblv)bwnnrgﬂwugh‘mge&w[?l[lolv)dw
pproprisie choice o actation functions [ ll],llzlm.)m theough modiying conrolble parameters i
i il

‘and versatile learning systems may also be explored and implemented.

mearingful results it s meant that a desired objective is met with a saisfactory degree of h
3 Jective i quantiied by » sitable crter e  wiitoaion o the arvor g
¢ ey (reonislagasis bl

tasks. What are the basic differences among these tasks, and what s the difference between loarning and
How cansystoms operae i  sll-orgmizing, sel-laring, and wsuporvised mode? What are th elatons vith st
o o et uesbputeicn wid Fo iy




Tablo 1. Characteristic feature taxonomy

Comment

bilogical fari itis i oot

Th ithic EM, Boostng, .

»..um.‘.a.mu..um.&qmmml

ity That i, on whether

w&ww&—umuhmw‘dm

Ttis dobat|

iduce iber kel or extenl, by alogy or ecesity,eists. Lowringthough ore

bo used in unmupervised manver are those used in self-orgurized maps,in leaming vector
quanizers, i principal componest analysis (PCA) and i independent component ansyss
[(ICA) procedures.

the synaptic weights or any others such as some actvation function charctaistics (sope,
ampitude, offsets, ) (141 [15].

The degree of gty of the nour]
sncture

Ifieible stroctures Crardwied systems)
i such p

meaingful resols.
Constuctive oaring (growing networks)

s are odded i ing rsiniog, A popul 8 s
e conlion [16] i ot sch ot s o, k. Th Booatn dgrthn

r--u-,..n-mmm.mqud
Destructive aaring Csviking natworks)
In destrctive learing usslly qroups of neurons Clayers, s .. )-«w..lm

sualy called pruig [19], 201

n-dgynd...u.-m. mehhﬁuww-thdM
; brbep gy pa e
| meters are changed in a nearly instantaneous manner.
ing, Ban ke . 211,221

& g T -
oy gorten 3, pooid
s e Nes
phey mifan

ticlpoin of view, the e reslt is what counts mst.




resof ool lering

i bk b o S ies. Such ch
an be (smong oter possble k.mm) the degres of resemblance to bilogical gy e a.g... of extend of appiic-
abiity, the deg , the type of he degree of rigidity” of the neur-

ol structure, the degree of dynamical system evolution, the degree of stochasticity, .»d finally on whether
or non-algorithmic. Suggested characteristic feature taxonomy may be as described in Table |.

slgorithmic

A Toxonomy of neurallearning rules
aious taxonomies have been used. For exampl, Heykin [3] uses the following categorization: Error correction, Hebbian,

Conpettve,Boltman nd Thrnke o offfcs. Sinpson 23] e theFlloig: Hobbin, PCA, Difrentil He-
bian (Basic form, Drive Re form, Con form), C Minmax, Ereor comection, Rein-
forcement, Stochastic, and Hard-wired.
d J (section 3), a proposed F distinct rules
could be:

> Hebbian (and many of its special cases)

> Reinforcement learning

> Min-max

» Stochastic

> Stochastic search in combination with steepest descent

> Principle of maximum information preservation

I this taxonoms the Error Correction and the Competitive rules are considered as special cases o the generalized Heb-
bien, while Haykin [3] considers them as distinct rules. Such taxonomy helps in organizing the learing paradigms and in
entifying what s a trly new learning rule.

5.Optimization - type learning rules
mmmndhm.‘h..mnm.mwummm o suitable associoted
Computational energy, L ion), exists or may be
constructed, in » manner similor dure. Thos, a nabwork lobl cievon ncion  esed o be
m.mm.¢ T many cases the form of these functions resembles the physical energy. Many methods have been proposed
for the implementation of the desired minimization, such as the 0% order, 1% order gradient.descent (Newtorls, Steep-
ot doscan), damped Nowton (Levenborg Marquardt), quas-Newion (Bopden-Fether Goldar-Shanno, Bures-
methods (2],
mization procedure, lme‘ly doscribed below:

For s neural network described by equation 1, the optinization procedure interpreted as learning may be defined as find-
ing & W that minimizes the perturbed computational energy criterion given by equation 2.

WO = Y, y, W) (O

EGu v W) = Bt + Epurubation (D
Whers,y i tho network input By 8 objective, i '
hnv\M%.M-Mwmmhm&&-qdmhmmwﬁmbdmwk«

, it is considered to be a more genaral set of adaptable para-
etrsthat when adaphed may dive & ebwrk ko batterirkma a ar 4 th emor hyperandscape s concernad.

J[i’ifj I |




1 E s continuous in the domin of inteest, the mirima of equation 2 with respect to the adaptable parameter (weights),
W, e obtsined when the gradient of E i zer0, or when:

VyE=0 (©]

Due to the generally non-finee nature of the arificial neural networks, and the need for developing inteligent optimiza-
o techoiques, anexct sbionof oqaton 3 i ok sy cbaind n it s okl sovght Diferent; non- Fobc oy
methods fo fndingthemima of E d s eurl laring . T wpler

- ions. The general i

Starting from a W(O) find E(W()), then use the iteration,
Wik 1] = WIK] + 0 dy w

‘Where 1 s the search step and dy the search direction. Then find W+ 1] and compare it with WIK. IF Wi+ 1] s fess
than WIK], keep the change and ropeat untilan E minimum s reached. The search direction d and the search step 1l
may be randomlypicked or uided by an inteligent drive/quess.If this strotegy is followed, a stochastic search

is adopted. Alternatiely, & may be uided 50 tht o speeer search may be implemented Chopefulh). Tpically dy i
proportional ko the gradent (1% ) a5 for example in th doscent, damped Newton (Levenberg-
Marquardt), quasi-Newton (Broyden-Fletcher-Goldfarb-Shamo, Barnes-Rosen), conjugate gradient and variable metric
Cor quasi-Newton) or it is proportional to the Hessian (2% order methods).

used in artifical neural network learning in order for the network to reach these minima, is based on
allowing multidimensional dynamical systems to relax, driven by a scaled gradient descent. In such a case, the system is
sllowed to sette by follovingits taectoies. It wl then, hopeful reach Ihem-umlofﬂnhypa\m‘la byE
A general par 2 which i 4 may be adopted, as shown in equation 5.

i) n -V E ®)

Fw, v

The funcion i so-spciied o that it dives th system o cceptable minima. I i rrely nsded o be of igher than
second degree, and in most cases  frst degree model s used.

Lok a second-degree dynamical system that is forced to seck the desired minima, in which the input of the systom s the
negative of the gradient of E (gradient descent).

A+ BOTV; =V, E ®
Whero 0(t) and () ro positv reskslued functions and T  sitable mari. Equation 6 may be conidred 35 3
second order learing

s._am,..&..‘ Specifc nstances of this
used in optimization-learing are described in Table 2.




Table 2. Specialization of equation 6

Eperturbation = 0

If ae) and B(O) # 0 >Second degree optimization
If a(t) =0, T positive definite and B(t) = B, # 0 DFirst degree optimization

If a() =0, T=1 and B(O) = Error!  Steepest descent method
If a() =0, T= V2E and B(0) = | 2 Newtor's method

If a(t) =0, T= V2E + y(t) and B(®) = 1 2 Levenberg-Marquardt method

Epartubation # O

ase different stochastic gradient techniques are obtained. The p.vkuvbihnn s generally us-d asa
,h.ko -up’ that will hopefully force the network to escape from local minim. hed,
perturbation in E is gradually reduced to zero so that the system reaches a state near the global mlnimum and
settlos there. Thus, at the end of the procedure the notwork becomes determiristic. A commonly used form for
the perturbation is that shown in equation 7 [24], [25], [2]

Epertubstion

e®) <) );'I,W/) (%)
=

(Where c(8) i

to each neuron j.

sitable decaying function used to gradually reduce the effects of noise and Ni(t) s noise applied|

6. Concluding remarks
A v

been done. It is evid ive variety of ules i aviabl. The rules most exten-
ly used by hers and application users are of & h. They are closely rg

wiques doveloped by mathemaicians, statisticans and researchers working mainly in the field of "operations researc’.

s apparent that the sutabilty of any leaming rules for implementation to artifical eural network problems s problem-
A sstomti xamingion ofth effctvenes ofthes e s » mater f xtnsve eserch boig conducted
diferent . C o its of each learning rle are ok present-
ims are bemg made, bk ».., o o o .mmmly verified,  tak which i extremely difi-
the learning was

is debotable dlplnﬂmgoﬂ the level
e s i there s no spe-
o o o o b e o ing systems, the system organizes apparently unrelated
kst of o mosringhlpckat o nformation. Ulimteythoush, how can ntelgent ogetans o i bl
o Lok o ey s o seos could say that learing is ot wellspecified supervised or
supervised procedure. l is rather a compli m of ndividual processes that ointly help in manifesting an emer-
ok behavior that "lears” from experience. uu.mmry, one may even ask whether consciousness s learned.
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Abstract
n networks, combined wnlh &.

. Thed i-<~
tive of ths paper i o cany vt  pracicalevlaton of the performance of the GSM ond GPRS systems i the tans-
mission/ recaption of X-ray images and v As expected, ¥ GPRS is
Supeio o tha of GSM. The data transer rte achieved vith GPRS ware i therange f 32 Kbps with the download
time for typical Xray images of a Hle sze of 200 Kbytes to the mobil device to be in the region of 60 seconds. Sini-
lor performance was aso recorded in the case of a moring station (simlating the ambulance) for the biggest part of the
journey. In conclusion, although the medical imaging downloading tming was in the range of » few mi physicians
were very plessed by the benefits offered by the system through the freedom of access, anywhere and anytime even in
motion.

Koywords - GSM, GPRS, UMTS, mobile, wireless, Telemedicine, Orthopaedics.

Untoduction

dofined as the ¢ ‘

I cicatios . 5 i ol st sl oty ey s oo o st s -
duced in the eary 70's when telephone and fax machines were the first tslecommarication means used. I recent years,
soveral telemedicine applications have been succossfully implomented over wired communication technologies ke POTS
(Phin O Telephone System), and ISDN (Integrated Services Digital Network).

o nowadays, s telecommurication means like GSM and GPRS and the fortheoming UMTS
(Umvevsll okl Hlophons Satan) e tpbony saacle show he oparation o wiels tlamedidos ystane
reeing the medical personnel and! or the patient from fixed locations.

Tlesvediciie Roshcatii, which eralle B ety of i

vision of heolthcare sevices at undorstafed aree ke o halth coters bl v.m.‘ .».,s, trains, ..ywl....
s well as for home ing [1]. In most of the wireles: mainly
Gmmh«.mmmm.mmu»,m...q;.w...u,,mm[zl

dur sither in the accidet the in the cperating thesre thare is te need
of the prompt ior of the sgiciabat plyiicion, The objective oF this papar
u‘lbew‘mu‘thGDSM-miGPRSMln&nhmmw/mvﬁﬂndx'lwvmwwdﬂdwmemn
qoney orthopedics cases. The targot is the support of trainee doctors as well as doctors who may need  prompk second
e b e e 5

2.The GSM and GPRS systems

being used in wi i are the GSM, GPRS, satellts, Wire-

loss Local Area Network (WL
‘communication networks.




Table . GSM and GPRS frequency bands and data transfer rates

Type Frequency band Data transfer rates
GSM 900/1800/1900 MHz 9.6-43.3 kbps
GPRS 900/1800/1900 MHz 1712 kbps

When GSM is in the standard mode of operation, it provides data transfr speads of up to 9.6 Kbps (see Toble ).

Data). Thi kes i ime slots si
ehmm.m».u.u-muuuanp.(s]

o receiving data, 5o that

The theoretcal maximum downlink data rate for GPRS is 171.2 kbps sssuming thet CS-4 (coding scheme 4) and sight
timeslots are simultaneously used (soe Table 1). Today, however, GPRS coding i liited to CS-2 and transmission can
take placo onta four timeslots ak most, giving o maximum throughput of around 45 Kbps (under idesl radio conditions)
[4]. This means that pure data throughpu approsimates to 35 kbps given that overhead data comprises around 20% of
u- o i, OF course s can decraseundor el rudio condionssuch s frsuency terfrence tn“(

umulhmwsly wd ging lhuughpvh of8.16 u;.,;

1t should be noted that in most cells GSM data chamnels have prority over GPRS channels. In additon, GPRS packet
transmission offers a more user - friendly billing than that offered by circuit switched services.

The evolution of mobile telecommunication systems. hvm 26 to 2.56G (iDEN-Integrated Digital Enhanced Network- 64

Kbps, GPRS 171 kbps, EDGE - Enhanced Dota rates for Global Evolution - 384 kbps) and subsequently to 3G Code

Division Multiple Access (V- CDMA, CDMA2000, TD-COMA) will enable foster data tranfer rates thus Sx.l.umg
the development of systems that require high bandwidth and are currently only

cation networks.

GPRS enabled networks offer ‘ahways-connacted’, higher capacity, mobile data services, such as Internat/ WAP (Wireless
Application Protocl) browsing, a-mail on the move, powerful visual commurications, multimedia messages and location-
based services[3].

Sutlite aysems bave the advantage of workdide coremge bt ac n e, Wieles LAN, offer much faster and

san
extension to GPRS and UMTS networks a5 wellas to other wired systems. sw.w;. is 0 very Mbnnqe adio tech-
nology that allows wireless data transmission between various computing and communication devices. It s expected to

prove very useful as an overlay to other networks such as GPRS/UMTS.

 Methodology
“The network infrastructure i support of the emergency orthopedics medicine systom s given in Fig. . The Figure ils-
D th fthe it i the accident and gt 2

D that i dto the i ia ADSL and i) th bile stations which may be
alaptop PC o & handheld PC.
A il s o i of i i o e s il e ared at the
accident and emergency department or the operating theatre om.hosmnummmmmm.mm
i ider. Figure 2 she ical X-ray im
to be assessed via SMS, voice or email. The physican i d dem installed

in the Iuw or the l\andheld PC -ud dwnﬂo:ds the i m\-gn The p)vysmln cv-kuhs the ir images on the screen of the
mobie station ia SMS, vice or email 0 ¢ to give his
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Fig.l. Notwork infrastructre of the Tele Biomedica Support System,

In some cases he may as well add part of his instructions on the Xeray image received and then send them to his col-
leagues via the ISP server

image size 210 Kbytes (i formt), resobtion 20001 400).

Juatad usng viek e aanali s o

i Downloading of Xeray images via SMTP (as email attachment) or vie FTP using both GSM and GPRS, and
Downloading of images via FTP over GPRS.
ion the performance of the GPRS system using FTP acess wes evalusted inthe cases of:
downloading of  video File of sze 450 Kbytes for 20 hours from » fixed locaton, and
iv. Downloading of an image Fie of size 180 Kbytes on a moving handheld PC at a speed of 100 km/h.

For the handheld PC the Compaq iPAQ d with th & mod d, where-
-imu.el.pu»pcu.[smm.mp.amm.eob.rmmwepksmmummm

The laptop PC was also used with the Ericsson R520 mobile phone serving as a modem that allowed the Ericsson
TEMS GSM/GPRS monitoring software to be used for field measurements.

u lzmu;

-nd vld-ﬂ( varying in size lmmn 10 Kbym 02 Mbms

Figure 3 lstates the comparson of GSM and GPRS for both SMTP and FTP ok The throughout for GPRS
FTP varied 5 Kbps, 9 Kbps.

k for both SMTP and K.bp."J“ ha f

put performance of the GPRS is approsimately m,». piigete GSM, whoras for SMTP the GPRS ,..;m.m.
is 1.5 times to four times to that of GSM.




e
Fig. 3. Compacson of SMTP and FTP protocols ver GSM and GPRS,

Figure & illstates the FTP download timing for varying size of image Fles caried out from  fixed paint. As expected,
download tining is increasing proportionall with the increase in the sze of the fle. It i seen that for fles of sbout
200 Kbytes Csce of a ypical Xeray image) the download speeds are about one minute.

Th

mvmdmg dwnlo:d sp«dx for the nhm experiment m dmm in Fig. 5 for that specific time and pomt The
bps. Fi

30 Kbps,

M-go‘-.sﬂl(bﬁnv-deodpm'hm.'ndl«.mbolthAdemPCom-ponodJIOhmm Speeds
i the range of 30 Kbps were achieved where with the exception of two cases thi varied botween 27 to 32 Kbps. The
download speed versus distance in the case of a mobile station (. the casa for an ambulance) travelng in a highway at
100 ki/h, downloading repeatedly a 180 Kbytes image Fle using FTP over GPRS is given in Figure 7. The perfor-
mmhmf«.wmd&hmumm.imum,w.a.,i..».wJ
30 to 32 Kbps. However
‘em\-mwnmvdcd with dota trasfor rtes i the angeof 7 to | 1 Kbps, I the region of 30 K i the normal g

[

Fig b, Downlosd tiniogfor Fles of vrying size wsing FTP over GPRS.




Fig. 5. Download speads for vaying e size vsing FTP over GPRS.

Fig. 6. Repestod downlosding o a 450 Kbyte videa lip ver  period of 20 hours sing FTP over GPRS.

medical
he results.

showed clearly that the method of using FTP over GPRS was by far superior to e-mail
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In this study, a practical evaluation of the performance of the GSM and GPRS systems in the transmission/reception of
X-ray images and video in emergency orthopedics cases was carried out. The target is to support trainee doctors as well
as doctors who may need a prompt second opinion for handling orthopedics injury cases by transmitting medical images
and video with the use of wireless technologies.

As expected, the performance of GPRS is superior to that of GSM. The data transfer rates normally achieved with
GPRS were in the range of 32 Kbps which is what was expected since the downlink bit rate for a 4+ | phone connection
is between 5 Kbps and 40 Kbps [5].

The download time for typical X-ray images of file size 200 Kbytes to the mobile device was in the region of 60 seconds.
The system was also used in an emergency scenario where a prompt second opinion was requested remotely from the
orthopedics surgeon in the case of a serious operation. In this case, the doctors in the operating theatre transmitted X-
ray images and a video clip to the mobile station via the ISP server, and then the X-ray images were retransmitted back
including the surgeon's notes/instructions as well as text and/or voice files. The whole teleconsultation scenario was car-
ried out in less than five minutes.

The performance of the system was also evaluated in the case of a moving station (simulating the ambulance) for the
downloading of an X-ray image with speeds reaching 32 Kbps for the biggest part of the journey.

Furthermore, it should be noted that the experts rated the quality of the medical images and video clips transmitted as
very satisfactory.

Concluding, a simple and cheap telemedicine system was evaluated that supports wireless access for the transmission of
medical images in emergency orthopedics cases. Although the medical imaging downloading timing was in the range of a
few minutes, it was compensated by the benefits offered by the system through the freedom of access, anywhere and any-
time even in motion.

Future work will focus in the provision of a wireless telemedicine support system covering the needs of the whole island.
The system will focus primarily in emergency services covering both the accident and emergency department as well as the
ambulance services. Moreover, the UMTS system envisioned to be investigated by CYTA in the near future will greatly
leverage telemedicine services, thus enabling the offering of a better service to the citizen.
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"Using Acceptance Sampling Standards to establish a methodology for

calculating frequency and sample size to monitor SPC control charts”
By Dr. loannis Angeli

Higher TochricalInstituke, Nicosi, Cyprus

Abstract

Statitcal Pocess Control (SPC) (wntml hrs s boan ind with s for years to mnitor processes, mi
wariation an

There s a profferat thooks guid how to implement SPC. In the great maiority of the books
mmum.mwmkhww.:m.mmys.m,mn res inportance vhen
= all books

i he sampl size and frequency. They adv  consider.Bu, cly i it rumber
of textbooks the authors had tried to g i it On this artcle

able,
the author will demnstrate @ model methodology on how to select the sample size and the sampling frequency using the
exiting iternationelly accepted standards for "Acceptance Sampling by Attributes and Varisbls" to b used for control
charts.

‘This methodology has already been used in Cyprus and it was found to be very useful to orgarisations that have already
implemented SPC.

1Background
Most quality improvement acti it
However a more structure approach would start with Quality Function Deployment as & way Mcﬂ-bﬁhng the require-
ments (customer), following by process capability studies, Taguchi experiments and finally SPC would establish on key
process characteristics.

SPCulm-khpd ‘which gives confidence th ices dalivered are withi specifications, with-
service. It i i i ling. d

-\dn.lamn”-dkwwdmhhn

There are some fundamentsl ways of controllng the qualiy of the product. They are:
i Action onthe cutput Detection riented (sampling on thefnal product)
i Action on the process (process performance by sampling). Prevention oriented.

portant ko realize that at least 20 to 25 subgroups should be taken. This is to assume that the main sources of
sariaton have had a change to appear [McMilln, 19911.

kvnll recorived Uit sanpin sange s sod hwmy of samping i ofgreok importance on SPC e i

i f eac
Udnhohg--knwbemmhdtoml—u(m-dlnb«thnlyw)

A for e g b doole it produced i a b
sttt thoory we can g jent samples over a period of time. The
lect samplos often mough and at appropriate times that they highlight any possible changes. Some of the
SPC aro Control Charts for variables (X bar, XMR) and attribute data p, np, ¢, u charts.

hat guide: gtative study of

lity enginesring sampling i the sci ly of quality. Conceptually a sample is
surogate for a ager population of intrest. Samples are drown or o number of purposes. The system needed to




control sample integrity depends on the purpose for which the sample i crawn. There are vaious reasons for samling:

2) Acceptance samples - are drawn to determine whether or not an acceptable proportion of a defined inspection
lot conforms to requirements. These are acceptance samples for nspection by attributes with reference standards BS
6001, 1972 or ANSI/ASQC 1.4-1993 and inspection by varsbles BS 6002:1973 or ANS/ASQC 1.9-1993.
These standards il be used in this artcle to develop » model for SPC samples

) Statistcal Process Control Samples are drawn to determine i the process is stable. These samples are going
to be specifed through

) Process validation samples - are taken to show that the proper processing conditions were met during a pro-
duction run.

d) Measurement system corrlation samples - are taken to allow a comparison between two different methods of
measurement. [Pyzdek, Th., 1996]

) Industrial and customers research samples are taken o idenify the feeling or the preferences of consumers
Cusually in questionneires and interviews). There are occasions for industral sampling when circumstances resemble con-
sumer markets. Mostly, howerer, they are different and dil lect the formula. Usuall in industril research the
sample size i rlated with the probabiity of errrs. Some important formulae are given belov.

Standard error of proportion (SE) = (o o/)

s paper.

Where p = population proportion expressed as a decimal fraction and not as a percentage.
“1-p

n = sample size

of results obtained, of sample size can be derived as follows: [Hague NP, 1984]

= the sample size
# = the proportion of the sample of the attribute we are trying to measure

q = the proportion of the sample not having the attribute we are tring to measure (ie. q = 1 - p)
E = the derived level of accuracy as a decimal fraction

The answer to the qumm "how often should | take samples from the process?" depends on many thinks. The most
important s of running out of control, the cost of inspection, the process stabilty, availablity of
il f i clfare s QC Handbook, 3rd edition is that "One in 25 subgroups outside

imits". The basic idea of rule is to take the samples frequently enough that when an out of control i
appears the operator will be able to identify the cause.

of control

Developingthe model by adoping a new methology

to have a ough
bk o Ul U sl e 14 o ;oumg poragraphs the steps for inplementing the suggested

i i ing vi i tion up to the point where data willstark to be collected
e specific control chart. This new methodology is based on the authors experience and knovledge and the
American and British Standerds for Inspection by Attributes and Variables and Standard Switching rules. In order to bet-
tor understand the steps and methadology an example ill be used in ltalc, drawn from service orgarisations where cus-
tomers are receiving a service in the front desk.

Shei 1, T— " ictives of the Graciisatic e h
these are communicated and understood by all mphweus iie. improve performance.

Step 2. Individual Deg i de downwards the objectives and through d | meetings set the
department’s objectives and targets. i rformance by 5%.

Step 3. Each Department should identify the critical processes based on two citeria, what is important or affecting the
customer and what is important to the shareholdars (profitabiity, performance etc). i.e. customer servicing time

£




Step 4. Amalyse the steps (How diagram) of ndividual process considering the following:
- Who is responsible for each step?

- Who is responsible for implementation?
- What are the targets of each step based on the departmental objectives?

Step 5. Can th b red uing perf indicators?
measure servi in minutes.

w 6. Try to identify which objective can be messured. Then identify the method and how can be monitored or mea-

sorvice time by measuring time devoted to each customer

Step 7. Identify the parameters that should be measured and distinguish if the data collected are varisbles or attibutes.
Then decide which chart will be used. Figure | “which chart to use” will help the practitioners to select the right chart.
(SPC Control Charts). .. time s using variables data and the chart s x bar R.

Stop 8. Using tmplwym past experience find the total population of the production or peaple served per day in the

[[eemn
[E]webn
BRI

Subgroup size
changes [ petart

Sample size
equals |

Subgroup size ¥
cquals 209 |6 ]%Remrs

Variables

TI0) Subgroup size
(EEEE] equals 10 or mre [7]%.Schars

Fig | Which chart o use

9. Based on specificaions, design nstructions, decide the inspection level. Looking on the
bl | Maser bl for sl s e codo ltter”, whuh bas been doeloped by the auboruing theshore -
tioned

B Ao s involved G s e
 avalability of ith the i 1 and find the di f or batch size.
. for 750 people, variable data, and inspection level Il the code letter is "J".

Step 10. Based on the previously mentioned criteia (affects on going out of control or specifications, cost, e
80, company’s sk, erors ek desi f reducd ol o tighened inspection il be used. Obviously n
inspoction the b are mentioned i d Jum
- with normal inspection.

Step | 1, Looking on table 2 "Sampli bl data” find the Yo size e
‘hMHMMMMM?]Q For code ltter J, vuuH-dlh ..omlmwemm;.wkmhymd-ysmu

- [~ ]




Step 12, Dacide about the subgroup size n. How many consecutive people/ products wll bo measured each time.
. Five people’s servicing time will be measured.

Step |3, Divide th ine decided on Step 12 to fnd how many times sam-
.,xm..nhmmu.aq."mu»b_brwummmmm

e sample sizo 40/ subgroup size 5 = 8
a o e

ach time will be d during the day.

Seq u Calculate sampling frequency by dividing the working time during the day by the number of samples found on

7 w.kmq hours x 60 minutes / 8 samples = 53, So every 50 minutes a sample of 5 customers will be measured to
servicing time.

i

Step 15, Start collecting data with normal i I ¥ the following sitching rules is applied. (ANS/ASQC
141993 poge 4)
- Norml npection villb used ot the st of bnpacin e b s by apoie wiboy
ned i outof

vwlm)
Normal inspection shall be instituted when 5 consecutive samples have been considered accoptable i.e. within

B dh J
edie awwmmsmhmxmwhm
1. The samples il be st acopted ith the next Acceptable Qualty Level i more tightaned speciications
2. The production line or service process is at steady state and under Statistical Control. i, al point vithin

E Upptv-vﬂl.tww&wtm‘hm

3. The oty coniidesa radiced inspackion desirabl
When reduced inspecti s hall be insituted i acy of s ool ioeckion:

1. A samplo s m.a.a ie. out of ;p-(lﬁu\m
2. Production or process become: or delayed or unsteady.
3. Otborcondionswarat tht ol Fns»«(iw shal bo insitukod.

Step 16. Continue sa Dﬁl\gmduleﬂmgthnpomsmIhwﬂml(h’bmﬁdem\gilkhmymdhdgmndo‘sx
You should aim to mi causes of Variation appoared in the systom.

Summary

wwummmiwwwmwmnm ssid that ol knowledge acaired

wmmmmwnmmwmw “recourses”, -:u-i-d\ul«ww“"
ik i

all value added.

The author extract from his “resources” accumulated in the past decades thought knovledge, experience and personal
experience, useful nformation for the development: of a sampling model to be used by practitoners trying to implement
‘SPC control chart. Trough the precise methodology explaned in this artile, one can now somehow estimate a samplo
oumber and the sampling frequency, which should be used whon someone is trying to moritor any process.

The necastyof proing the ity of the smpircl model and abis i of of v .W., compared with u.. use-
Fulness of giving real numbers for sampling, instead of
‘organizations in Cyprus who initiated quality programs and SPC. Th-md-h-v-kdhbemmdulmdym\nl
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ronces
alphabetical order
UASOC Z1.11933, Sk e sd s forbmpocion bt Amccon e S
sican Society for Quaity Control.
i . TR

Milen Nevin (1991), SPC and company - wide qualiy improvement, IFS publications Inc, USA
Thomas (1990). Pyzdek’ s Guide to SPC, Fundamentals, Vol. 1, Quality Publ
Thomas (1996), Qualty Engineering Bible, Qualty Publishing Inc,
Control Chart, Training CD, Qulity Publishing Inc

ing Inc. USA

table re- pwul-m and codelottors or Atk and Vet
Autributes dota V. Vrisbles dats

Table 2. Master table for samle size selection for Attribute and Variable data




Comparison of thermal loads of a model house located in typical

microclimates in Cyprus
Soters Kalogirou, George Florides and Evangelos Evangelou
Higher Tachnical Institute, Engineering Practice Department, PO Box 20423, Nicosia 2152

Abstract
The dimte of Cyprs i charctrise by abundant snsine and by moderate to hewy winerconditons. Th microci-
mate though,
.umwmhu.emhumm 'uul«m-emnd«cdwh:hnmwm.muf.“ﬁwmxwdmllm
I lowlar nd mountainous. The po
ks dist y ith hi ‘and low winer

d, high

peratures in semi-mountainous and mountainous areas. These weather patterns affect the thermal loads of buidings. s
trpcl house oyt ith thee iffrent contruction chroctastics s usd i tisstdy and s simulatd with TRNSYS
for a complete yea. The weather data il used includs lues of ambient air temperature, soler radia-
ion, humidity ratio and wind y.«m, TRNSYS Type 5~ is wsed in u.. m.ul.hm t0 genrat the houy vesthr dta
required. The results show that the lowland, coastal and
Mmmm&mmm.ﬂmmwwbﬁ

Introd
The objective of this study is to show the variation of the heating and cooling loads of typical building constructions with
respect to the ambient weather conditions. Cyprus although a small island presents four distinct weather patterns, dis-
for only one of these locations in the form of Typical

cussed in this paper, However detailed weather data are av
Meteorological Your. Therefore, to simulate the thermal load of buldings on an hourly basis it is required to generate
hourly data From maan values.

I the past alot o simulations and detaied anah i out for d in Cyprus (Florides ot al, 2000;

2001 zooz,K.loqm.u 2002). Allthese howeverrefr to buldings locted in Nicosa, This s du to the fact

d at uum Tocation, which ave difereat wuﬂw conditions than that of Nicosia, Such a dotailed mim for the other
three distinct locations is done for the first b

In the present study, the thermal loads of a ilding with three diff i d. Four dif-
ferent locations, which ive of the four distinct weath that can be d in the island, are.
considered.

Weather Data

The four locations considered in this study with their corresponding height sbove mean-sea-lovel (amsf) are:

1 Nicosia (Lowland), height: 160m amsl
2P o b 1
3 Stk (Semi-mou : 640m,
e radonos Qheurtain, gt 1380m ameL

Pl o Nl by 4§ ambient s solar kit Mooty et and i vl

are available. These values were recorded for a 20 by the Meteorological Services. A TMY type of data
le for only one location of the fou, that of Nicosia. Tables: 40,5, gvethe mese monthly weather dtsfo the
i the mean values for Nicosa as estis Fle data fle (Table 2).




Toble | Monthly average weather data for Nicosia (h= | 60m ams!) estimated from meteorological service data

Thanth Dty radaton (/m) | M doy bl || Masn wiod velciy || Vmidity roti Gy of

tempersturs (°C) [2%2) moisture/kg dry )
Joway " 100 58
February 11452 103 58
Mach 15901 124 65
Ao 20801 171 75
May 22889 212 90
Jone 24984 256 1n3
iy 25225 24 135
Avgut 135
Soptomber 18677 256 125
Octobor 13752 207 96
Novonber 10170 149 98
Decanber 8046 16 65

Table 2 Monthly average weather data for Nicosia estimated from data included in the TMY file

Month Dely radintion (J/m2) | Masn dey bulb Mesn vind velocity | Humidity raio (g of

tampersture (°C) (&2 mostre/kg dey )
January 8594 99 30 57
Fabruary 10543 96 26 70
Marh 15561 s 38 64
Ao 170 36 78
May 21019 198 40 75
June 2 20 34 103
July 289 A4 "7
August. 24120 278 38 138
‘Septomber 17651 259 36 122
October 14160 19.2 25 9.0
Novmbor 9406 151 20 86
Decombar 8280 107 24 72

Table 3 Monthly average weather data for Poli (he | 5m ams!) from meteorological service

Nanth Dy rdtion (l/md) | Mhawn dy bulb Mo wind vilodty | Humidity atio (g of

tampersture (°C) /) moisture/bg dy ) .

TJovary 838 A 30 63 :
Februsry 11434 1ns 33 63
March 1543; 127 30 68
Apil 19526 162 29 83
May 22378 197 30 95
June. 24822 238 31 15

July 2043 27 al

Avgust 22331 6.7 30 138
Soptomber 19037 25 30 123
14022 206 30 98
Norember 10177 162 30 78
Decomber 834 I 30 65




The data presented in Tables | and 2 refer to the town of Nicosia. Table | presents the mean weather data, obtained
from the meteorological service and Table 2 those estimated from the TMY. By comparing the values in these two tables
it can be seen that the various monthly values are rather similar. Greater differences concern the values of humidity ratio.

In Nicosia, the capital of Cyprus, temperatures vary between |0°C and | 5°C during winter whereas in summer temper-
stures often exceed 40°C. The annual average wind velocity is 3.7m/s.

In Poli, a coastal city located southwest of Cyprus, temperatures are moderate both in summer and winter compared to
Nicosia. The humidity levels are high and the annual average wind velocity is 3m/s

Saittas is situated at Troodos range. Temperatures are moderate in summer and low in winter. Humidity values are within
acceptable limits and the annual average wind velocity is 2.4m/s.

Table 4 Monthly average weather data for Saittas (h=640m ams) from jcol service
Maonth Daily radiation (kJ/m?) ‘Mean dey bulb. ‘Masn wind velocity Humidity ratio (g of
tomperature (°C) (m/s) moisture/kg dry ar)
ey 7103 2 76 W5
Fobruny 10519 82 28 43
Macch 14296 102 26 45
April 18821 147 50
Moy 21086 195 23 63
S 2330 24 23 73
iy 23092 28 24 85
August. 21449 266 23 88
September 18716 25 22 73
Octaber 13795 198 23 8
November 9148 a0 55
Decomber 9 24 50
Toble 5 average weather data for Prodromos (h | ) from
Moath Mean dry bulb wind velocity Humidity ratio (g of
temperature (°C) (m/s) moisture/kg dry air)
Ty 5577 27 28 35
8500 25 28 35
March 12208 51 26 38
Aot 17006 103 83
Moy 18292 12 24 50
une 20732 185 22 60
July 20952 217 21 65
August 19966 212 20 60
September 17064 184 21 58
October 11653 129 23 53
November 8237 80 23 a5
December 6163 45 28 40

Prodromos is also located at Troodos range but much higher compared to Seittas. Severe conditions are experienced in
winter with temperatures down to -10°C in some cases. Humidity leves are within acceptable fiits and wind velocities
are 2.im/s on the average.

‘appears to be typical from several years of data. Typical ical yoar data file i slable e




Fsolac d i hov kit
ature, wind speed and direction, and hunidity ratio). The recorded data refer to a seven-year pariod, from 1986 to
992 using the Filkenstein - Schafer statistical method (Petrakis ot al, 1998). The measurements were performed by
‘Meteorological Service of the Ministry of Agriculture, Natural Resources and Environment of Cyprus, at the Atha-
Jussa egion, an area very close to the town of Nicosie. Athalassa is t a atitude of 3570, longtude 33°24' and 162
m high above the mean sea level.

For the modeling of the buildings the TRNSYS program was used (Klein -: .I Iwb) TRNSYS s thiough houely

'-nb’-sp«ulmmumpqsk)nhuhd‘mmmmn*h«d-h The results thus obtained can be used
o determine the houy load of buildings thoughout the yearand the annual energy use and the masimum load for equip-
ment selection.

Description of buildings

TRNSYS model 19 is used in order ko simulate the temperature vaiation observed within a model house. The model
house lstrated in Figure | has  floor area of 96 m? and consists of four identcal external wals, 14 m long by 3 m
Hih vith a tllvindow opening of 52 i sch vl The indow e s aprosimtelyequl 1o th re tha tp-

ical house would have, but instead of considering o each wall, ble glazed

is considered. The model wiher divided ino four entical zones and the partition wals are consdered a wall
separating the four zones.
To| o
- wa O
. ole
" ] s °
©
o © l N
£ - ole - L
° °_o
i v
.
I
e, mon
O
Fig.| Model house.
Detals of the inp ired to model hown in Figure 2 are given in Florides et al. (2000).
Three ifferent consructon cases are considered one with no nslaton one with insuated roof and walls and one with
fight d insulation. Details of the indicated in Table 6.

The loads of the above constructions are analysed in respect to the monthly cooling and hesting loads for keeping the
houso temporature ok 25°C during summer and 21°C during vinter

bvee



Weather dan generator

TRNSYS Type 54 is the weather d is sed

the n»mMy average values of solar radiation, humidity ratio and wind velocity are given
Meteorological

y when

en. The aim, is to geneate typical
Year. TRNSYS can then be used for load estimations
standard yearly average weather statistis are known.

data for o singlo year simia to those of a Typical
for any location for which

Table 6. Details of the construction cases.
Case Wall type Roof type
A Single wall, hollow brick 0.2 m and 0.02 m Flat non-insulated roof, constructed from
and plaster on each side fair-faced 0.15 m heavy- weight concrete

N Flat insulated roof, fair-faced 0.15 m heavy
Double-wall, 0.1 m hollow brick, 0.02 m
B [paster cneach side and a layer of 0.05 m | *iOM concrets, 005 m emRly

e 0.07 m screed and 0.004 m asphal covred
polystyrene insulation in between with aluminum peint of 0.55 solor g
. 0.1 m face brick, 0. Im inslation, | Clay &l 0.01 m felt and membrane, 0.1 m
0,025 m wood inulaion and
e 54 compenent roquires a dta e vi oo, i Teis possble
i TRNSYS to o B b bociking Aty g p i
Radation s cften oo ok i  thetotal
izontl sur Jobal sla radition on o horizontal surfce a the same time. The i
; g b o euch darcf e mceth S
P ; o A cohion's sed i b e oon il
i homen B i ik tho do shodd P
31 1o the 31 ddy dosmess ined from the disrbutc i of mnmal,
sty cleoress index autocomelaton i

mumhmmmm Mo dets of the
weather data generator model are given in Krigh et l. (1991).

2 model are the

mmmmwwammmmﬁManhuymu.m
“trget” Ovra o aveage out.
chastc model i used in which y i il
model.Inthis model 24 dry bub uiad, and the hously
Mwunmwm.wwmm(m Thme“i.msmlh
J e ik A f
ding the dif h persies. Tha
model hovah i ¥ the dry bulb e .
W ol & e, The iopot " —
Dy o btsined | distebution and ordered
008 “soqpencd A spichl o e digpi =
o mivimum ey bulb b depcit g g
b e g o T
i cdated 1976,
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Results and Discussion

..mdIwm-mgTRNSVSmmu.eYMvdm-ndTypashg-muad.usmmnmwdm(T.ue |
compared.

A compurson btveen the s obiained by rving TRNSYS with TMY and howy alves genertd wih Tpe 54

TMY file (Table 2), for th Tables
7..45:-»««-:».;\,(..,5.:....».5.,,.. y&mm.hmwmummmﬁm
the Type 54 are greater than the TMY estimated ones whereas the ifference of the cooling losds is smallr

bl 7. Comparison botween TMY and Type 5i-generated data from TMY for the annual cooling load (W)

Westhor Fle wed Cose A CoeB. Cose C

i 4239 21732 21058

SATMY 42208 20840 20151
Rbscute dfference 190 592 507
96 diforonce 045 A1 43

Toble 8. Comparison between TMY and Type 5i-genersted data from TMY for the anmual hesting losd (KWh)

Westher Flo vsed Cose A Cose 8. Cose C
i 16012 3480 2880
SHTMY 17485 4303 3671
Rbohte diference 73 523 791
% diflorence. 92 236 275

The retar percentage difernces oberved in e cose ofth hesing lod i oot the ooyl bor
are compared. This can be seen from the values of the ab
much smaller percantage difference in the case of the mdmg Toad,

A similar comparison for the TMY data and Type 54 generated data from mean values obtained from the meteorological
service (shown in Table | for the two cases is shown in Tables 9 and 10.

“The percentage differences presented in Tobles 9 and 10 are sinilr, or even bette, to the percentago difforences
given between the TAY and the Type 5% generated weather data obtained from the TAY hourly valuo, presented in
Tables 7 and 8. The sbove anslysis proves the adaquacy of the weather data produced by the Type 54 Westher Data
Generator. It can therefore be concluded that the TypeSt-generated weather data can be used with a degree of confi-
dence ko estimate the therma loads of buidings i the other three locations where TMY data are not avaiabl.

Table 9. Comparison between TMY and Type 54-generated data for the annual cooling load (kWh)

Westher e used Cose A Case 8. CosaC
T 4239 21732 21058
54-Neosia 1654 21764 21216
“Rbschto diffrence ik 32 158
% difforence. -8 015 075




Table 10. Comparison betwoen TMY and Type Sh-generated data for the annual heating losd (kWh)

Westhor Fle usod Case A CoseB Cose C
Y 16012 3480 2880
5h-Nicosia 16382 3876 3362
“Abschto difference. 370 39 82
% difforenca. 23 A 167

Tho vl vt or Niosa snd the othr s lcaions considared uing Trpe 54 ganented daa from mewn

Table 1 1. As can bo seen in the mountainous
locsions ».- l«mﬁ.gnb.xmuvmhmdwmmmw
throe locations, lowland (Nicosia), coastal (Polis) and semi-mountainous (Saitas) have very similar cooling mqmmmanls
u.nhahmdwmmwhd«h&ﬂ-m ing load whare
areas benefit from a
of the coastal and lowl-nd locations.

T more tha three e thet

Insulation also plays a major role in the loads of buikdings and its effect can be evaluated from the

Table | 1. As can be seen the insulated (Case B) and light construction houses have very similar loads and are
o lovr than the con-nmlstad houss (Cose A) Insulaion i important inal ocations considered e ll for the
summer d winkortime i

A monthly anlyss o the cooling and heating loads estimated with Type 54 for the four locations i shown in Toble 12
mdl!‘nnhnb«ldngumAmdB respective building case C s vory similar to those

Tablo | 1. Annual thermal loads obtained from simulations

. ‘Coolng loads (KWH) Hoating losds (KWH)
Case A Case 8 CoeC | CueA | cueB [ caec
Neosia Mesh | 2176h | 21216 | 16382 3876 3362
Poi w735 | 20071 19511 13292 2655 2386
Sitas 40714 16887 15770 | 22177 6288 5160
Prodromos 20879 7439 7508 A718 16428

“Table 12 Monthly cooling loads in kWh for the building cases A and B erected in the three locations considered.
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Table 12 Monthly cooling loads in kWh for the building cases A and B erected in the three locations considered. ‘

] N I PoisB | SutsA | SatsB | Prodromes | Prodromor
I 1436 3717 1089 591 2074 10070 hoh
/8 | 3500 9419 2751 6149 681 1524 855 3528
MAR [ 2157 3026 1832 1992 3tol 7126 6765 79
AR | 6316 136 6757 195 1078 1048 2954 8213
may | 72 o 984 o 109 73 1t 982
N | 239 o 556 o 662 o 5985 1088
L 0 o 0 o 0 o ha 03
wel o 0 0 0 o0 o w5 0
sep | 120 o0 177 0 455 o 4020 12
oct| mz w7 367 0 805 24 1948 2405
nov| 163l 1922 7 80 2066 350.1 5467 1773
pec | a2 9893 2939 6523 4991 1520 8890 3326
Vor | 16382 3876 13292 7655 22177 6288 [y 16128

It should be noted that the program counts loads when the temperature in summer is above 25°C and below 21°C in
winter. This s the reason that in some months very small loads are presented. These are not actua loads as they occur at
very small ime intervals during which the occupants of a building do ot actually se mechanical heating or cooling. They
are preserved however in the tables in order to have agreement: with the total loads.

Some very important conclusions can be drawn From the monthly data presented in Tables 12 and 13. The highar cool-
ing load oceurs during the month of July, which is the hotter month of the year and ﬂn higher heating load occurs in J
wary, Ider month of the year. The monthy cooling loads in the th jons, lowland, coastal and ser
mountainous are very similar whereas the respective ones for the mountain location s (unsldembly reduced. Similarly, the

i o lovland and cosstallocati il he heati i with

<

the elevation of a location. From the monthly loads the advantage of insulation of buildings is also clearly shown.

Condlusions
The data presented refer to the simulated resuls obtained for the three F buildi idered by using the mean
motbly westhr st ot th four distinc octionscomidered. The Following conclusions can be derived from this work:
1. In the mountainous locations (Prodromos) the need for cooling is less than half than that of the rest of the.

locations considered.

Al the other three locations, lowland (Nicosia), coastal (Polis) and semi-mountainous (Saitas) have very si
ilr cooling requirements with the actual load decreasing slightly with altitude.

. The heating load of the budings n th varousloatons has reut difrences. This s due to the fac tht in
lowland and coastal arcas there is a heating requirement i than three
times that of the coastal and lowland locations,

e maximum monthly caoling load occurs during the month of July, which is the hottest month of the year

i o i i b ocor s sk st ok o
5. The monthly cooling loads in the three locations, lowland, coastal

as the lnspe:uve ‘ones for the mountainous location is much more reduced.

e monthly heating loads in owland and coastal locations are very sinilar whereas the heating loads increase
vith the levaion of the locaton.
vertant in ol atonsconsilard espcilly Forthe sunmr time i v and constal loca-
i Fvom rere the |
St (Case B) and (c Shon are much ower than those of the
noninsulated house (c.;. A).The .am.;, of using insultion in bmngs s also clearly shown from the monthly loads

7. Insulat
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