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‘The Higher Technical Istitute held
its 315t Graduation Ceremony on
Friday, 29 June 2001 at the Cyprus
International  Conference  in
Nicosia,

The President of the Republic, Mr
s s, i o

the graduate with the highest over-
all performance from the Marine
Engineering Departmen.

‘The Minister of Labour and Social
Insurance Mr Andreas Moushout-

the HTI Acting Director awarded

m( HER H(H\H Al INSTITY Tk
@ CRADUATION cmpyoyy

29 .lmrEn g

tions and professional bodies to
the graduates who excolled in their
‘academic studios.

‘The Ceremony was also attended

or
‘ment officials, representatives of
the political parties, trade unions
and professional bodies.

The President of the Student
Union, Mr Michalis Heraclides
addressed the gathering and high:
lighted the students’ efforts and
‘demands for professional recogni-
tion and restructuring of tho High-
er Technical Istitute.

The main speaker was the HTI
Acting Director Mr C. Loizou who
thanked the dignitaries and all
those who attended the Ceremo-
ny. His speech is as follows:

and Social Insurance, the Highor
Technical Institute and to-day's
Graduating Students, | would like
1o thank you for honouring us with
your presence at the thirty first
Graduation Ceremony of the High
e Technical Insttute

‘We consider your presence af our
Ceremony as a proof of your inter-
est in the work carried out at the
Higher Technical Institute.

This year 127 students graduate
from the three-year full-time cours-
es namely, 35 in Electrical Eng!
neering, 32 in Mechanical Engl-
neering, 14 in Marine Enginoering,
44 in Civil Enginaering and 32 in
Computer Studies.

Apart from the full-ime courses,
the HTI has also organized, 15
short courses with a total of 208
participants.from industry in the
framework of Continuous Profes-

the prizes  org:

on y of Labour




It is well known that HTI was
established in 1968 on the basis of
a 5-yearProgram of the Govern
ment of Cyprus with the assistanco

tho International Labour Office
(1LO)
We have given a total of 4246

and elsewhere from Technical
Enginoers to University Professors
both in Cyprus as wellas in numer
ous Universities abroad.
Howovor, we continue facing prob-
lems regarding the professional
rocognition of our graduates. We
o f1a b naootasone o
place concemin e saioye

o ireaities o e Gormmont
86001 88 wet as e prlosion.
al rights in the private sector will
lead 10 a fruiful conclusion.

Al the Academic and other Bodies
specified in the H.T.. Law regard-
ing the Establisment, the Organi-
zallons and the Operation of the
Instiute were formed and operal-
ed during this Academic Year

Over and above this
fan o psred o Febmily
namely, the decision of the Coun-
Ol Vikers 1 b a o
nological University of Applied Sci

ence & Arts in which University the
Higher Technical Institute together

with all the Govern
ment Institutions of
Tckar Editon
participat

As far as the HTl infra-
siructure s concened,
work Is in progress 1o
complete the sport

Point System in Sep-
tember 2002.

HTI  pariicipates
actively in the European Union
Program Socrates / Erasmus for
staff and students exchanges.

nthe meantime, the HTI continues
10 offer excollent trining (o ts stu-
dents and in addition, it is partici-
pating in research programs
«mmen bt iropaa Uekon

s well as by the governr
Furthermore, the HTI continues to

erous donations, scholarships and
prizes given 1o us this year. Their
names appear in the Graduation
Ceremony booket,

| would also like 1o express our
thanks o his Excollency the Pres-
ident of the Republic for the Presi-

sultancy work as well as in testing
of materias.

ial
is awarded 10 the best graduation
student.

Apart from this prize however, his
Excellency the President of the

neering graduating student for
ish 10 express our spe-

cial thanks.

Concluding my speech | wout

to wish, on behalfof the Ministry of

Labour and social Ins\nunce o

the Government, 1o tods

i sl poprsea i ana

a successful c




EDUCATIONAL ACTIVITIES

Short courses organised by H.T1

SHORT COURSES ORGANISED BY HTI

e 58 Cyir . s itz
2701

I The Electrical Engineering Department in collsboration w
Development Authori orpniaedfous short couse on It Cblin.Devies & Sof
11122000, 11-15.12.2000, 29.1-22.2001 and 11- 15.6.20

All courses were intended for personnel working in xm.u, nml( YA, i o wess dorlipe s pream by
Mr Charalambos Theopemptou, Lecturer, B

“The duration of each course was 30hrs and
The courses were attended by a total of 116

wiocring Department i collsoraion wilh the Cypeus Group of vl nd Mechanial Professioml

uveying Principles and Building Coniracts Administation

ind Civil Engineering Contracts
Description of Specification of Construction Works.
ation and Project Cost Control

e
Part 3: Principles of Me
Part 4: Pre-Contract and Post Contract Admi

b, Earthquake Engincering.

3. The Eogineeing Practice Depariment n coperaian withthe Unlverity of Aty and he Planting Duess
20-hour short course on “Engincering Training Management” The course was held between 26-30 March
2001 a the Ampbithatre o the ighe Technical Tnsiuic ad was deivered by the Prfessor Demetis Grivs of




Rensselacr Polytechnic Insitutc USA. The course was attcnded by the Chainman of the Central Academi Board,the
Heads of Departments, the- Lecturers, Senior the Central
Acadeniic Council.

4. The Engineering Practice Department organized 4 short course on “The use of Computers” in co-operation with
the Public Administration and Personnel Service. The duration of the course was 30 hours and staried on the 7 May
2001, and was completed at the end of June 2001, Ten Instructors attended the course.

5. Dr 1 Angeli. Laboratory Assistant 1t Grade in the Mechanical Engineering Department defivered a four day short
‘course on Total Quality Management between 13-21 March 2001 The course was organized by HT] and CC.

CONFERENCES/SEMINARS

1. Dr Chistis Chrysostomou_participated in the educational program entiled "Miligation of seismie risk-suppor o
recently affected European Countries"(26-30.3.01) organized by the European Commission Dircctorate General and
Joint Rescarch Centre. His partcipation was funded by the Scholarship and Training program of Government
Employees. Dr Chrysostomou lectured for a total of § hours at the Southbank University i the UK.

0% sl puilpoed It Qlhy o 500 oo by 800 o Al e g ppee s
al Process Control using Computers” between 16-18 November 20

3. Dr 1 Angeli, participated Nicosia and presented
 paper on “Design of Experiments: a case study in food industry” between 72 e 201

A Ve oorp oo e ThoroeSymote o Hond L o e Vel Bigiopvg Do
. participated in the Seminar «Train the of Policy
o Network. MED-NET, held in Athens between 1-11 July 2001,

5. De D Sergides, Senior Lecturer of Ci Dey

(@ “EuroSun 2000° ISES - i Sob Congics Dok b 15624572000

) Abar.

(€)  “The Future of Rencwable Encrey” I)tmml\dunng’_‘l Y

(@ “Sunday 2000° ISES ~ Cyprus ~ Lamaca on 18/6/2000.

(e)  Paricipation in Discussions at the Parlismentary Commitie of Energy Commerce & Industry on /6 and
15/6/2000.

& The Wokohop Spsindent i e Al Gl Mool of i e v bk 1n Bl
Switzerland. between 14 and 18 June
of education and training of rnlum.en.

EXCHANGE
- o i you's escuion xchango proges O o Klogon i e sy of Glamoras o 30

ctober 10 3 Noverber 2000, the visit Dr Kalogirou had the opportunity o visit the laboratories and the pew
prermobegdivse bl hrdiokgliug sl R gl sdadple o
specialization.

Profiessor Karoly Veszpremi

sited the Engineering Practice Department of HT.L between 14 February and 20

ry 2001, further
courses,research and staff exchange. Professor Veszpremi had talks with the other Engineering Departments as well,

3. Mr C. Georghiades Senior Instructor visited Salonica TEN between 23-27 April 2000 under the EU Programme
Soctates/Erasmus.

4. The Workshop Superinicndent parti

ted in a study visit between 2327 April 2001 in Spain under the EU
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programme Leonardo. The area covered by the study visit was “Initial Training of Young People’

5. The Workshop Superintendent participated in the meeting of the Board and the Registration Commitiee of Eurfta
that ook place in Lund of Sweden between 9 and 12 November 2000.

6. Mr A Loivides and De | Angel visied Bish Organisaonsand Universies for one ek in Septeber 2001, The
e of s el s s b Al Laowids il agsens o b ualy Marmperiet s o o
implemented in oal Esabimens and guid T Sl and conslnis on how those sysems can be

. the Quality rshash Marine:
‘Academy in Souhampion, the Intermational Marine. Organisation Headquarters and Brunell Uvmu\\[\ Their visit
proved to be quite beneficialfor the implementation of our Quality System.

IMPLEMENTATION OF 150 9000:2000 BY THE H.T.1.

Following a decision by the Board of Dircctors of HTI, the contract of implementation of Quality Managen
(1S09000:2000), has been allocated to the consultanis PriceWaterHouseCoopers in April 2001, The
ot e s il b Colialo i 505000200 For i it i
b b appln by e agement. All HTI personnel received a one day course on "Introd
9000 April Twuvly-ﬂ\‘t members of the academic st received a four day training course on
procedures o150 S000:3000" Tucrty e memibersof

Auditorsin'a 3 day course atthe end of October. Dr 1 Angeli, Quality Management Systems Auditor has been appointed
by the HTI Management as the General Coordinator of the whole project.

it System

IAESTE ANNUAL GENERAL MEETING

Mr C. Loizou, Head of the Elecirical En & Department and Ag Director and Mr Ch, Chrysafiades, Senior
Lecrer of the Electrcal Engi Depariment paricpaed i th anpia Ceners Mesing of IABSTE which ook
place at Durban, South Africa between 19-26/1/2001

Study visi to Dhekelia Water Desalination Plant

|
|




Honorary Award

TS by I o 800 0 21 Honorary Award of Greece" has decided that the award for the
person with the best publication in the field of quality be awarded to Dr Toannis Angeli of the HTI
Mechanical l:nxmurml Department (second from the right).

The Quality Award Ceremony took place in the “Le Meridien” Hotel in Limassol on 5 September 2000 and
the awards were presented by the President of the House of Representatives Mr Demetris Christophias.

During the ceremony the following were also honoured: The Minister of Commerce & Industry Mr. N.
Rolandis, the Dircctor General of CYTA Timotheou as Operational Manager, the Electri
Ak 1 0w icd S, e Scaress MsaiGaiky o e Fisd o Fatte l)n.'-nlulmn\ and the
Employers and Industris ration in the Field of Industry and finally Christy’s Company in the field
of Indu:lr,‘.




CRITICAL DISCUSSION ON THE DIFFERENT PURPOSES
OF STUDENT ASSESSMENT
Anastasia Mouskou-Peck

PGDES, BEd(Hons), Camb.Dip.
Lecturer of English

‘The word ‘assessmen’ s a global term which incorporates a variety of testing methods in order to measure studens'
learning.

ent has always pl part it helps the evaluation not only of students but of
teachers and institutions as well,

a @
is used properly, then the benefits from it arc unquestionable. 1f however
aching and leaming wil suffer

‘and critiques concerning this. If assessmient
itis misused or over-used,

Qualifying examinations were very early introduced throughout the globe initially for doctors and accountants around
I8, Withth devlopment of he socal sructure s ndsirnicn, the e fo esting und seletng becams
imminent, and ther P p
ot enoug)

sl i O S 4l e ey S WSS i i
the awarding of the school certificate a the end of the Secondary Sehool, after suceessful exa . Itis therefore
o hat b ow e sseseca wh vel ot iy ot Fsogrio. U v s mcriabic dovelapein of the
changing needs of socicty.

essment in our modem society is part of everyday ife and is expressed through wrtien exams. cssays, oral
interviews, practical tesing, coursework and teacher observations. As Gipps (1994) put it: “the prine purpose of
essmen s rfusionl s 1 aessn o suppt e ot enin pocest

ps s a very experinced cducationalis, psychologist, test developer and. Lecuurer at the Universiy of London,

Institute of Education)
urpescs Th praposs of sseanen sl fuctoal, There s e e of roupings decnding o e
various funct essment, but | would like 1o keep 1o Gipp's divisions in my effort 1o present this article as

Cobrenlyand el o poibl

Screeningis_the frst type of assessment we will examine. This s a process which enables students with special needs
1o b ldnie. Throagh promp Wenieson, sl el can e offeed, welher his g be il
Sereening ick out students
il e behags Viudl Jptea, £ Vi e ol o€ e s g from dyseia and aving
leaning g o Ll i o o e gt prfetomls ers for
. I have recently though, come across  case where a child with dyslexia was not sereened out until the age

o ouricen. This s o absoue umgedy which mbaranes th edcarond symem,

Hlow and h “This can be dealt with
cither by educational psychologists, specalists or advisory teachers. OF course the argument here could be that notall
schools cary out this process or even if they do they might cither not have the professionals to deal with the individs
students’ needs or they may simply ignore the results, Certainly in many schools in Cyprus this is a process which is
simply inadequate.

atainment on

byscade 2



10 anyone who may equi sbou sanduds and achievement. This meth is bviausly v ratic and not
edvatoul, T 1ole of record keeping is useful and offers us, teachers, the chance
for background information on students

bou . s, Local Educations!

Aul)mnhu Ministies, but most importanily
o loanig. Rt fodbock emable h st e K stonghs ond wealnesies and shows him how 1o
improve where weak of ld pen et h does bes (Decek Rowniree 1987 | ok his declraion by Rownirte
buspdpe iy Sripontagivagopssigl s ok swet sl
improvement of students but unfortunately it is a process which is not carred out in all schools satisfactorly cither
because of lack of time or professional availabilty. However, in private schools or smaller group classrooms and
institutions where tiorials are available s Iy 'y

tion is the actual awarding of  certificate which indicates that a student has successfully completed a course
or passed an examination. This i a strictly burcaucratic test which is necessary for purcly administrative reasons.

e e )l o st v will etunine, e o | sressed o the bglosin; of my e slection
following certain social changes. We currently use educational selection assessments for eniry 1o
nilllml schools, inttutions and universites. It s required tha in order for students o be allowed 10 study a certain
in GCSE exam.
it motivaton o 0o wel,  hey wat 0 continue with thls academic work,

Limitations / critiques / different types of assessment:

Porkialrs dieamment or dingmeatc s e o f meaicnt i bl s e il he s, v
using assessment information 10 feed back into the teaching/learning process. The teacher monitors the problerms or
strengihs, 50 as to rectify the pe oo gy oo oyl
teacher may be seen as judge rather than fucilitator” (Gi 1 believe that this s an exaggeraed view and the
ruth of the matter is value this "feedbac ake full use
of tutorials. Personally, I find thi imperative,

‘Summative assessment takes place at the end of a term or year and is erminal. Students cither pass o fail, Ot oo
i ssment
o e oot
omavoidal. A& Denis Lvion sad i one o i kcuss s ke doingthe cpionae afethe
i Professor of Cy Eiucaion, Unversity

ety

Normw-reference asscssment is when students” performances are compared with each other. Grades are awarded ‘
according (0 the distribution of marks.

, 1983).

“The Criteion-eference ssssment s clearly specified grades and il the bourds agply the same siandards in ‘
1 n Bt e the GCSE (Genrl ot o Secondary Education) and the
bout “ iication” and

students.  Examinations of this

e o ‘
“complexity” (Sandler, 1987), 1 y i i

— s e
“This is a good way of ibout their hiever and it can only mak d 1o do better.

Finally
on their work. It is an ongoing process and obviously important in leaming. And of course the students are always
assessing (heir teachers, instructors, lecturers.

10 ‘



Assessment-driven curriculum:

Vi v fcecanioed e g of st i e of i oo i o) ok o
connection between assessment and curriculum.  The two should be working parallel 1o each other and not
Sodepondenly, What | mea by this s tht ssessmend shoud be "curiculum-drve” and rt the ol way .
Teaching to succeed in examinations s a very common practice in the USA, although it is understood in the UK

with the “refined” term, preparation for exams. This activity conveys many dangers for the students because Pt
i given on the examination itself rather than the acquisition of learning. This is what educationists call extrinsic
othaton (working for  evard) e han e movain (vkig o someling ejeyale and neesing).
s the learning of students immensely because only the subjects that will be examined are taught
ot 0 oy iRl i s v il oo he various syllab for
exams specify. 1t is of course an excellent way of controlling what the teachers teach.

Hdealy asscssent shouk bo o coniuing indeve perient posess that ks no conderion e stden 1 3

togethe
i gmam it ruing i h T 1 S0l 1ot Wik e o ey enl s Lot s
bjective assessment. The introduction of project work also as well as student presentations will contribute immensely
10 deeper, more lasting, fundamental and meaningful leaming.

Coneluding I would say that despite the certain limitations of the various methods of assessment that exis, it i sill a
praciice absolutely vital o education. Students need 4 high level of motivation and the competition-element that
‘motivation. We could of course argue that the fact that students compete with each
other with their academic work. It also tends 10 segregate students into

different abiliy groups.

Nevertheless, assessment is part of our life and an unavoidable social phenomenon. Our effort, ou lives, even our
dreams are constantly examined and critcised by the rest of society. And as W.B.Yeats eloguently and poetically puts
i

1 have spread my dreams under your fect;
Tread sofy. because you iread on my dreans'

REFERENCES
GIPPS. C. and Gordon Stobart (1994) “Assessment - A Teachers Guide 10 the Issues".

GIPPS,C (1994) "Beond resting - Falmer Press.

HORTON.T (1999)

“Assessment debates” - Hodder & Staughton

SANDLER R (1987) - "Specifying and promulgating achievement standards" - Oxford Review of Education.
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olls Publishing




NANO COATINGS FOR PROLONGING TOOL LIFE

N. Angastiniotis, A. Stassis
Mechanical Engineering Department

Abstract

With a view 1o further promoting technology transer, the racently established Nanomaterials Research
Center (NRC) has initiated a major proposal within the 51" EU Framework. The proposal was prepared in
culllborlhun Vi i Somal et Mockiy Euvopbar Ertaoses, e Eurupecn ek e Feve
b attdes N wil be pil 1 s 6 the narmichernical processing of buk wal
phous and nanaphase powdors.Tho powcers il iloe wizen bya omaorian of anduser
. which i testing and market research.

‘compani

NRChllmnmmbm&amwmmmlmmlmuwmm
gy users (ndustry atlarge).
‘each with its t year of operation,
NRC has already lsm{lsh‘d two operating divisions: (1) nanopowder synthesis, which is commercializing
nqn rate production of non-agglomerated nanoparticles and (2) large area mmsmm of coatings. Both

ivisions focus on the commercialization of advanced materials processes for enhanced mechanical and
thermal properties.

T proy bt o e scued sy il o) g o iiipheis
‘powders by a thermal spray process or otherwise to be used towards prolongi
o Dricta e Cosinge Wl sl reabod Wet Meat vl o coralon mm\ur\ca, s
strenglh and fracture toughness compared with conventionally manufactured coatings. High performance
nanostruciured coatings are projected to have a large economic impact in the energy, transportation and
‘asrospace industries in the 215 century.

In what follows we present selective excerpts from the proposal.

Introduction

Advances for structural wil increasingly depend on our abilty to

level. for synthe ch materials in bulk are becoming avaliable, t is
o Tor ind testi

What are nanostructures?

Nanostructured materials are a new class of synthetic materials with ultrafine microstructures, somewhat
abitrarlly defined s structures smaller than 100 nanometors. These materials may be composed of metals,
ceramics, polymers and their composites. The materials can be in the form of powders, thin fims, porous
media or dense siructures.

How are nanostructures made?

Mary dilret chamcal, phyeial, and mocharioa meliode fave bean dovised for syading
arii. Nancsiuchusd i s a1 roulnaly produced by spuacg,

cactoylc cepoaion, chamical vepor deposion bean epitaxy.

synthesized by gas phase condensation, gas jet deposition, laser pyrolysis, cryomilling and

13



solution/precipitation methods. The as- sized powders can be fabricated into controlled porosity
structures or theorelically dense swclulu w & b of arert teoiaiso POkKING Dl SEoT:
hot isostatic pressing, hot pressing, cold compaction/sintering and powder injection molding. This rather

Coninad accoun mevely sebves o vl o 3 range of technologies being applied to the synthesis
and processing of nanostructured malerials and does not take inlo account the particular challenges
the synthesi of polymer

What are nanostructured materials good for?

encesed el son ot bioroved and e i) operhes i can b lmlolled in (1)

using Josephson uncions and ankin sk dwvnes‘ ) sod sate umgemum using magnetoceloric
g tools for hi

i ial Objective of
Thin ceramic coalings produced tabiished PVD and CVD varianis are now widely used in
cunwabmsm eoolsalons sucn a8 applcaton 1o g culr il bt o preas oo, The mowtcamon
mpls o these aro Tianium Niids and Chomium Niide. Th atacive feaures of heso coatings are
i ih haranoss
Iite by 5 times in many cases. The disadvantages of these coating types are mgn cost, high application
temperature and the inabilty to coat large complex structures, Also the tribological properties and adhesion
levels of these coatings can be seen to vary depending on factors such as subslrate type and nature of
foading.

Many studies have found that harchess alone s not the primary material property which defines wear
resistance.

of hardness (o elastic mm‘lu!us (wz) hes e ko oo el pracyahr ot precking woae
resistance than suggest that the o failure (related to H/E) is
an important factor in determining mho\oalc-l prebiobig

‘Whilst possibly not exhibiing such high hardness values as their crystaline counterparts, amorphous films.
may exhibit superio riblogicalpropetes as a fesul oflower elstc modulus and incressed oughnessi).

 resistance to crack
formaion. It s precisely tis combination of high hardness, ncreased :mnn.ss and resistance to fracturo
‘which makes these coatings potentially superior 10 others.presently in use.

“The abilty o apply these coatings cheaply and quickly in bulk to a variety of complex structures makes them
very desirable. Applications can be envisaged on cutting tools, large structures (aircraft) and many forming
‘and pressing 100ls where the existing coating methods are ot practical. The adaptabilty of the process 10

In this respect, a novel thermochemical processing method for preparing amorphous powders starting from

ieous precursor compounds has been developed by Nicos Angastiniotis et al. (European Patent #
EP 0800883). The invention relates o the formation of amorphous metal powders from amorphous metal
oxide powders and, in addition, relates 1o a method of producing amorphous tungsten, molybdenum and
ke akoys and e sy vah o, o oo and kel e e, 0t Uee of hte
powders to form roffactory melal compounds of amorphousianocrystaine grain size. In addilon o being
usellorformaton of sicides y , the pr

ind the lie.

can also be blended with compositons for alloying and used in any application in which elemental metal is
empi tal oxide can also be used in any reaction caling for such an oxide. The
decreased particle size should faciltate mixing and improve reactivty. The partcle size of the oxides makes
these oxides uselul as pigments and coatings and in ceramics.

14



“The breadih of this research initative places il in a positon to achieve a strong propritary posiion in both
the manufacture and application of nanostructured powders.

Apartfrom the includ
Ao feioe G noronies Fodare hs Bander a1 NG pooeSs, pocasees b rreaing
et ehapod perts o FerOAGIckasd Bowdere St o5 PN h¥t anostTinss 1t sheme

{oseatch vislon I 10 focus an maximising he commercial pospectof s technology: Th, il commercial
goal i to capture a share of the European market

for high performance aplications.

Finally, e note that there are commercial opportunities for W-based nanocomposite materials. Such
ataale v ounl aglcaons n ottty el (el snery penstsos, sl lormed
projcils, shaged charge Sners e ln marals (sprtg squprent rad ing,

igh 7 Simer s
o tangslon it has th ptore 1 B & good e o wlding sctrces, Curtonly. coppor that
i disprsion stengiensd wih akimina s used o s purpos, b i prcranc laves much room for
improvement, Weldng slsckode perormance Is parlicsary ailkal when the waking svoc6s Is Mgl
i sl cockm i ol o8 L A ToRS AR

Potential broad impact of nanostructured coutings

oo present poposa dsls Dnmamy with the deposition and development of novel nanostructured coalings
elements and their alloys,
composites and :empuunds (hsreu! 1150 oo sio ankcpelc 15 il acicory Sl sy
hardness, toughness, ductity, w ince and adherence. We envision a wide use of these coatings on
cutlng ok eces, vaioss A hoas a8 gy ‘components to reduce the need for expensive
mai

tems fabricated from nanophase materials have superior characteristics. For example, nanophase copper
has hardness and yield strength 500 percent greater than conventionally produced metal and a nanophase
ceramic material can be manufactured with much greater ductilty than the conventionally manufactured
countrpart it

ticularly in appl fant surk di d
b protection.

It is difficult to estimate the total impact of nanostructured materials in the 215! century, but it will be

sinifant For example. n ga i enginas, aven as Ml as e degres incroase n metal opraing

I Savings

per year for commercial European airfines. The much larger increase in operaling temperature projected for

Geramic composite components wil have a profound impact on engine operating efficiency and consequent

economic effect. Application of ceramic components o adiabaic. heal engines wil realise simiar large
rucking indust

trucking
1o possess greatly improved proporties and superior performance, investments in technologies to produce
such materials are highly leveraged.

tis nis be a loader n the rapidly
amerg o of rsnosiucred materials and to achiove apid growth and atiracive earnings fromis ntal
propretary positor

Hard Coatings

The interest in nano coatings for wear and abrasion resistance is justed due to the enhancement of both
with reduced

of yet which will be the speciic composition of the powder to be used, i is safe to say that the as deposited
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the same ton. The possibilty exists that the nano coatings will be characterized by a trade off
betwoen hardness and toughness a higher levels with a remarkable enhancement of both hardness and
lucty. The potental benefls wil be ealizd due fo th reduced defec ize and snhanced grain boundary

hardness and good adhesion.

“The following comprises an ouine on existing technology as it relates to the very popular WC-Co cermet
material. Most of the research on WC-Co powders has been directed towards the formation of low porosity
coatings.

Thermal spray methods for preparing coatings from conventional WC-Co powders include low velocity
combustion (LVC), high velocity oxygent fuel (HVOF), ot pltama (CP, nd hih ey plasma
d on the basis of the WC in the coating, whi
corrlates with wear perormance. The highest amoun! o retained WC and therelore the lowest wear o
‘occurs for the HVOF process. This is because the lower flame temperature and higher particle velocity,
P the other rate of WC in
the flame or the plasma. The oxidaiive f phase 1o form W.

Similar oxidative decomposition reactions should occur in thermal spraying of nanostructured WC-Co
powders,

T

ity of tho problam can bo diminshad to some dogree by danifcaion of e powcer partiies prior
Even so, particle deg the flame or pi Id persist, so that much of the
soncitof having an ultrafine sructure in the coating will not be realized.

Thus, both conventional and nanostructured WC-Co powders are susceplible 1o decarburization during

thermal spray deposition in an ambient air environment. To date, the only practical solution 1o this generic

problem has been to conduct the thermal spraying operation in vacuum, as in vacuum plasma spray (VPS)
posiling

on feedstock

thermal dife
mmng and solidifcation characteristics. Conventional powder particlos experience surface mamng nnly.
accompanie by sow and lrded disolon of the WC parices In the uid Co. a8 the lanparatre s

refore,

50°C). X
tends to be somewhat porous, since the presence of the relatively large WC grains in the namally  manod
parices impodes i fow on the subsiats surace

Nanhinckred powd: paices,te 1 i sty ive of eonllc1 between the Co and WC phases.

nanograins with Immasmg snp.mean o e o oot Iy this. cas
denser, owing to
the substrate surface.

. the resulling coating wil be much
‘mushy” parti

campoation has it et boan pads, are s oo indications that the enhanced fluidity of the mushy

Thermal Barrier Coatings

They are
fabricated by thermal spray techniq bu . turbino air foils and afterbe dcdard
barrier coatings is required 10 enhance thermal ince, thermal shock resistance and cyclc fat

impedar
properties by hindering the spaling in the ceramic splat boundaries near the ceramic to metal edace.
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ly to strengthen ng the structure 1o the nanoscale but also
o maintain the nanocrystalniy al levated femperaturos.

We intend
1o dovolop MoSiybased nanocomposites in a manner tha i complally analogaus o e approach hat we
have used for We must note that

boen targeled for development by the U.S. A Force. We recognise his plry but we will chooss to uludy the

‘an MoSi-based composite that possesses some ductiity at low temperatures, which is a
pvawquﬁne for most mqn temperature iy applcations. Nevertheless, these alloys aro attraciive
materials for coati ngshemuu of their superior oxidation resistance. Such alloys may be the preferred
coailngs for alloys. A wil 10 pur
of nanostructured MoS based coramic composies,

Fiber Coatings

unique candidates for nano coatings.

interactions during fabrication and in service. The powders can be synthesized by the thermochemical

coating on carbon fibers has never been implemented before.

The application of a coating to the fiber surface is one of the most varsalile methods for reinforcing the fiber

ieracton with the mat The ype of bncing requic st th fbermai koo Wil ohen dicials he

characeristcs that must bo designed into the fioer surface, In addiion, suriace coating layers may be
requad o enco e for tangh, 0 ot o ifien et prventingcherical allack by the mant

and mat Coutia o e

pessoiy o o takrig e uhm.m.mx btcal propeies 20 foy aptirum composite in be

achieved. i oot on th composie matero a  sisges f s eisence

inctions:

ool e malrc bond strngh

g wullahli(y s e by o
ol compaty i tho mat

Provis difoion o

Proact e (oo and bermld neace o e oometal dogradaton during savice.

There are iy NG| o b Soptlen o o Tous e Wk ol o W con
needed. The most

sty iy mmqm mm Sleiodapostion,chemical woor depclio, memuo-guva deposil
and vacuum ring, physical vapor deposition, e-beam evaporation, plasma assisted
Chomcaivapor deposion mdlmq techniques.

AL e the powder synthesis is already being accomplished

nd Fosoarc Institas which have
e SIS s e st wace 5 gl £ oot sapabite of Bose mkiooUs poutes e
xpect such coatings to exhibit remarkable properties.

Erbamon. s canovn b pohe o 4wl et o of 1 el i
and it is our beliel that ihis scenario is stil very attraciive and makes the doposition of




in a metastablo state and aro reactvo even at room temparature. Wo do approcialo the inirnsic thormal
130°C but
be judged ot upon the operational temperature but on the temperature of
surtace to be coated. The nanostructured nature of the powders is such that by the time the particles ki
45 iace o e cosid Vi Wl ke o corkiombly tmcosdlpomit The Frceelion harw o Bt v
atlow temperat adnerence and high
rac

In this context,
of success will focus on i e and wear

Timeliness of proposal

materials and their respective coatings, it has become iear that there is growing competilion world-wide.
Japanese companies are taking very seriou: tured materials processing by the

leadership position in arc processing
of Gy ). The Soviet

| timely in that t European
Gortmanlty t el eadbranl n powder tachciogy and 1o Eroaden the e of s sppicobllty 10
additional economicaly important materils.

Coatings
is Umely i ppcoprite, hrskor, o tae navamsge ol the sk 1o pocice bk amorshous powdersfor
upiig pouder pocessing wih

exolic._properties.
nanmethomien conversion, two cutting sdnn ucnnuvogm. e mm;s feld.

Technology transfer benefits

Amafr concem I ey conpeMs e endernrt e he oo eed tine ko dacovey fo
of

past, where lead Htbech typically 10-15 years. We propose to exploit et tas a means
wpedite technology implementation. Usmg s molhocogy e lmas can be ecced o 35 yers A
ishing feature of critcal a
any place in the innovation chain. |
Industrial Partners
par which ing fabrication of components |
the most s powders. ition m subsequenﬁy upgly |
them b a themal sy lechriqeor o ulhevwiu Improdng e wsar sncrfarpecsre eetarcs

utmost importance in increasing the e ighor Tochnca nstiu wo aro wmmg o
the most suitable powders. P participate e st of e portinent experimental |
they

|
|
Monitor coatings are an active and expanding coatings company presently using a varity of spraying |
techniques (Thermal, Plasma, High oy Fuel, and LPPS |

1. Monitor Coatings Lid, Wallsend, UK

include A0, and WC. They are a very todversity. |

2. Emest Bennet & Co., Darlington, UK !




Emost Bennet & Co are a producer of saw bladss for culling many malerials. In the past they have

VD coatings (TIN) resistance. They are very keen 1o experiment with
new coaling types to increase tool lfelime and reduce cost.

Rescarch Institutes
AMRI (Advanced Materials Research Institute)

AMRI would be able 1o provide a full characterisation of coatings (using SEW/EDX, XRD, STM, AFM) in
icton o leie th proparie o such coaiegs nr vy of condions
T

, wear resistance (pin on disc or siiding block), high temperature wear
rosi prbsegidioss testing,
In ) AMRI for application of
.
built PVD facilty TiN, CeN, TiC etc.
for comparative testing.
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INFORMATION TECHNOLOGY AND THE CYPRUS RALLY —
AN FIA WRC EVENT

Charalampos Theopemptou
Lecturer HTI

Wired Communications official
and IT official of the Cyprus Rally

Afier a successful bid in 2000, the Cyprus Rally was promoted to a World Rally Cha
the world governing body in motorspor.

pionship (WRC) status by FIA,

“This is not only the biggest annual sportng event in Cyprus, but in the whole of the Middle East and we are of course:
very proud to be running a World Rally Championship.

Just o giv

i o of e irst wid wid o i even i hol i sy that i Sptenter 200, 314
coming from as far well s Europe:

and the Middle

Cypres sy e e o o il of vl Vieves o 146 couniewa i gined ey il
olumn inches in the written press. I s very difficult to obtain statstics as to how many people came (o the island to
follow the event, but that weekend Seplzmher e s e el o 1 i ol el e
of visitors staying over in Paph Royal Automobile Club in UK estimates that the overall income
0% <oty s A WRI coen 1 sppems il Sl pounds.

ded benefit s the inclusion of the Cyprus Rally in the related PC games. A European firm has alrcady filmed in
the entire Cyprus Rally 2001 route for inclusion in a 3 dimensional presen T b o

e il o ol e of i e i i it oo of ol g bt

with a great number of regulations, procedures and directives that need 1o be followed closely. Otherwise, the
Cecu il b e wp ancher ounry,andthre are many withthei eyes e o securin tis evat. S0, what does
it take 10 run event of this type’

‘The FIA “spy” module

aking sure that a car stays in its

“This is a small device, the size
batteries, which the FIA

madules, which when hooked on his laptop give out tatstis on the route e e contn ot any siops

and other detais,

Inore o pevent s fom uing sz s sops ad o o
P

“This is not the only method used to monitor the competition cars. as there is an FIA airplane and a heficopter flying
above the roues,

‘The “accuracy” and "L want it now problem

FIA s et s iy botr 4 8 e o 4 . 0. byl 1 sy Sl il cann b
used. There are three systems worldwide, e developed for WRC event iming and are worth considering. These.
o Wten i  AUGGRIEL 5 iy oveiopad by & Earopm A s ey devloped by Raly Ao

selected for use in our event

“The Argent

s it everycompein car ith s module it provies o the sesors he ety () f he
ed s he

ign ofth marshal, he st e th steet deteet
oo e N o o s AL oA e MM S bk ar s o
time. o, this way we know the start and finish times and we-can therefore compute the time it ook the driver (0 do the
special stage. Therefore, that solves

wcy.



tached to cach it the 1o the main

computer for processing.

Prob ally takes place in rural » o it 5 not easy 1o maintain a radio link

it headquarters.

The solation 4 at i o  lnk Wi (0 fit two small aiplanes
o igh, over the rally route. An aerial fited on the roof of the

hotel used Limassol, picks up i planc.

As a result, the computer at HQ is updated within seconds and it provides instant and accurate results,
The Headquarters (HQ)

“The rally HQ s the place where many functions take place before and during the rally and is also the place where the
‘computing center is housed.

Notwork Infrastructure

reporters, FIA

care should be taken in assuring the high performance levels expected.

1o i 10 the sl Q. sty ol s wod 10 bt prst e he e
S0 in order 10 pr isused.

Four 24-por Intel switches are used, (wo i each hotel and the two hotels ar finked together via s 100BASE-FX Fiber
optic link. Al net g is Cat-5, ensuring 100Mbits over [00BASE-TX.

Thesals sz,

[ Windows for running the
Argentincan resuls software, whose front 1+ b o Vi) PP The seve arranged in order o provide

i order o handie the i g
shaing.
1 2000, tree days beforetheeven, st was run o 65 computers conneed 0 these severs ha smulid resuls
CPU scivityof
PR . enr st vt S0 o i probl 5 ot st
¥ g the by crerybody.

Other servers

“The protocol used throughout the network is TCP/IP.

A main (Primary Domain Confroller) Windows NT server together with an additional back up (Backup Domain

Controlle) are used for handling the logins. the word processing and other rally documents for intemal use. These
he client PC i the DHCP services of NT.

For il andexamal commusiadon: Bl e s cofgured i scouns genesed ol o s The
! ’ o 5

Email POP" ccount,that enlects all he el addressd 10 CyprusAA.or. Th mal seve o HG
cuum A1 e sl e W 1 W Vs 51 e i i all, 10 send and receive:

oo IMbitHDSL 1A
by a fast CISCC tocol, Al intemal s used, are "private”
A sinth server is used updating . Details of this app

|
|
\



Telecommunications facilties
Manufacturees and especially press reqire the provision of ISDN lines.

15 1SDN lines wil be instlled in 2001 in Rally HQ and these will be used for lve links and radio interviews, but mostly
for linking directly to papers and magazines for uploading pictures and report

Telephone fcilites are provided through an Ericsson system which handles most of the 110 telephone lines and the 80
extensions that are insalled over, again, Cat-$ wiring,

But what it Lam abroad?

An event like this dravs attention from allover the world, as it is the only way that fans can follow the action from their
homes.

Inorder 0

wndle the heavy load, a server is hired in the United States running Red Hat Linux.

Ths e s 8 i, ke s  fles, The Argentinean Softwa
in HTML coded page every time a car crosses the finish e o e el g e e e
automatically stored in a server and they are then. uploaded to the Internet using FTP softwae. This way, users can sec:
he results on the Internet: within approximately one minute from the time, the car crossed the finish,

“The web server was accessed over 1.5 million times during the raly in 2000, In the days leading (0 the 2001 even, the
serveris accessed about 20000 times per day.

SMS and WAP.
GSM mobile phones have the ability 10 not only accept short length text messages, but can also browse specially
designed WAP pages.

the Internet
e. a form i completed on R o e e ihe
v

in'secure i i ol s
obil

0 be very. yupll\xr il verybady n 200,

When you are in charge of running the rally, at rally control, this is the hottest question that you face. This is mainly.
because one needs o first know as soon as possibl. if there is an accids condly if the road is blocked. O the
many helicopters that ollow the raly, one is equipped (o handle emergencies but ambulances are also placed in each
special stage to handle these situations,

Nt 6 G R i A U S Tl o i
‘partial solution e, uses sets of the special stages,

“This way,rally control at HO. Knows which car pased from each point. Tis s provided graphically on monitors with
the software esimating the time taken o reach cach sensor and providing an alarm i 4 car i lte.

Conlusion

The design of the websit, the network and the telecommunication facilites above, provides one with unparalleled
experience together of course with the satistaction and feeling of accomplishment,that the 300 volunteers also feel.




ANALYSIS OF THE TYPICAL METEOROLOGICAL YEAR
OF CYPRUS AND MEASURES USED TO LOWER BUILDING
ENERGY CONSUMPTION

George Florides, Mphil, Senior Instructor HTI
Soteris Kalogirou, Mphil, PhD, Eur Ing, CEng, MCIBSE, MASHRAE, Instructor HTI

Absirad Ty s

program for the the encrgy flaws of the

loud. For Iypical Metcorological
ST for o Nicosaara and a ypical model houseae wsed: x.muny an analysis of the TMY s presented which
shows that the east wall  the highest total adiation compared 10 the other orientations. The measures examined
e ovrhings,arctaion and shape f buldings, Overhangs can et he il sooing load by 2000 KWh 10 3000
KWh depending on the construction of the model house. The oserhang length may be 1.5 m over windows and 3 m over
doors. Concening building orientation, the best position for a symmetrical house i to face the four cardinal poinis and
for an clongated house 1o have its long side facing south. A smaller building wall area to volume ratio exhibits a
reduction in heating load of about 1000 kWh.

1. INTRODUCTION.

A imporan messure foreconomy i 1 over bulding negy requirecnts 0 8 minimum, The man cocer of
o s 10 evaluate which may be applied.

For the estimations carried out i this project & model house was considered. This is illustrated in Fig. 1. t has a floor
area of 196 m? and consists of four identical external walls, 14 m in length and 3 m in height, with a total window
pen of 320 o et wal

ouse would have, but

of windows on each wall, only one window is considered. Since the same model will be used in e

st cseanilos s a4 it ot i st ndrewing cong i
wall. The model

s walls separating the four zones,

luating the load for
ce similar features ure

Al roof is considered in this study. Refrring to Tablel, the building types considered are:

1. Single wall, no roof insulation, which Istype D, and insulated
oo 1

2. 50 mm roof insulation, which refers to.a house, constructed from single walls type D, and a flat insulated roof type

350 m roof and wall insulation, which refers o a house, consirueted from double wallstype F. and a flat insulated roof
type .

“The abjective of this paper is to present an analysis of the typical meteorological year from which the behaviour of the
model house is explained. The effect that measures, such 4s overhangs, building orientation and shape of buildings.
present on the building thermal loads are also examined.

i—ﬁ"‘___—“
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FLAT ROOF. TYPICAL SECTION

Fig. 1. Model house.

Table 1. Overall heat transfer coefficients of structural elements

Type Structural element U-value (W/m'K)
D Single wall,hollow brick 0.2 m and 0.02m plaster on cach side 0886
¢ [ Doubloval 0.t bolow bick sad 0.02m lasir o exch e .

and a lay in between
H Fv.: e msulllnd roof, constructed from fi-fce 0 T5m heavy-

Flat insulated roof, fuir-face 015m heavy weight concrete,
0.05m polystyrene insulation, 0.07m screed and 0.004m asphalt 0481
covered with aluminum paint of 0.55 solar absorptivi
TRNSYS Type 19 model has been used 1o model the houses. TRNSYS runs through hourly values of various weather
parameters included in  typcal metcorological year (TMY) file. The TY for Nicosia-Cyprus, developed by Perakis

et al. 1], is used. This has been gencrated from hourly measuremens, of solar iradiance (global and diffuse on
Doizomai sace,ambient emperue,bmidiy wind speed and disction. o s et peiod: o 198 1
with TRNSYS Type Flocides et a. [21.

2 THE TYPICAL METEOROLOGICAL YEAR (TMY) ANALYSIS.

i 31 ly per day
‘on & horizontal surfuce. This radiation is among the highest n the world and the solar energy input is particularly high
during the dry sunmer. During the rest o the. in the coldest months.
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The weather data, contained in the TMY are analysed in respect 10 the ra
cestuon. Sk nl i vy ) ke s e B e st e Bl e e
bt i d b de o ot o s ol st U n e g i e sl s o
than it s during the afiemoon hours. The paitern emerging shows that usually b
blacking the sun, Collective resuls for the whole year shown in Table
total radiation than the south wall. The west wall receives only 20% of the beam ra
radistion for the afternoon is aboutthe sam or all wals In the morning hours

the south wall. This of the model used for

Inthecseol

fation falling on every wall facing the four

ol e T 1 s

st wall receives about 75% more

d also includes ides h
tount of beam radiation a the partcular time.
Table 2. Colfective results of the sun radiation for the morning and afternoon hours

arcul the
istropic radimion, All s mm-,m.uun e

Total radiation Beam radiation Diffuse radiation
Wh/m?) (KWh/m’) (kWh/m’)
il [From | From From | From From | From
direction | sunrise {12 noon| sunise (12 noon sunrise (12 noon
1|2 on! Total | % 1o Total | S1s€ 120900 mogg)
12 noon| Sunset | |12 noon| sunset 12 noon| Sunset

uth | 803 | 404 | 1208 207 | 615 | 395 | 198 | 593
ast_| 1488 | 176 | 1664 07795 | 695 | 176 | 871
forth | 338 | 176 | 515 U [ 4 | 205 [ 176 | an
jest_| 261 | 358 | 619 | 0 162 | 162 | 261 | 196 | 457
[Horiz_ [ 1114 [ 571 [1685] 691 | 324 | 1015 | 423 | 247 | 670

Examiting the s rioon i the ok nonts (4 to Sepiember Tl 3 i s W the et vl esivesore
than twice the total radiation received by the south wall and about 3 times the radiati
Wl Duing i e the et wll ecives spprosimtely h same amount o ol radtion o he ot wall. This
i partly due (0 the sun trajectory. During summertime the sun faces the north wall at sunrise and some time before
et therefore & small amount of beam radiation strikes the north wal,

A to e Mesiniglal Dete) S Cyns Bl of Mt of W sl i i el i
Nicosia in the vally of Mesaoria, usually clouds form ot around 2 prv., which obsiruct the west beam radiaron. For the.
g o il et p il P total radiation and west and north walls receive
only 38% of the radiation of the south wall

Table 3. Collective results of the sun radiation for the hot (May (o September) and cold (October to April)
‘months of the year

Total radiation Beam radiation Diffuse radiation
(kWh/m) /m?) (KWh/m')

all

direction [ Hot | Cold | Year | Hot | Cold | Year | Hot | Cold | Year
‘months | months | total | months | months| total | months | months| total
uth | 420 | 787 | 1208 165 | 450 | 615 | 255 | 338 | 593 |
ast | 889 | 775 | 1664 | 442 | 351 | 793 | 447 | 423 | 871
orth | 299 | 216 | 515 | 4 3 |43 | 258 | 213 [an
est | 320 | 298 | 619 8 81 [ 162 | 240 | 217 | 457
Horiz | 957 | 728 [1685| 615 | 400 |1015| 342 | 328 | 670

s et of e mean wind vloity i prsezd i Tl 4 As o be s g the o fous i 5
e afternoon
y during the hot months i 0%, Th mean diecron of the wind i genrally SSW.
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‘Tt peuficlenof (.t weuther ol Vil o i of e e o w4
analysis presented in the following sec

Table 4. Colleetive results for mean wind velocity and wind direction for the morning and afternoon
hours,

Mean wind velocity (m/s) ‘Mean wind
Morning, ‘Afternoon Morning ‘Aftemoon
Sam -12noon | 12noon-7pm. | Sam -12 noon | 12 noon -7 p.m.
Al 27 47 205(55W) | 204 (SSW)
year
Hot
mooths 28 55 201 (SSW) 223 (SW)

3 MEASURES TO REDUCE BUILDING ENERGY CONSUMPTION

30 Effect of Overhangs

verhangs are devices that block direct solar radiation from striking a window during certain times of the day of the
year, These are desirable for reducing the cooling loads and avoid uncomfortable lighting in perimeter rooms due to
excessive contrast. To check the effect of the overhang length a number of runs are performed, For these runs the
overhang is assumed 1o be located 0.5 m above the window and extent | m from it left and right side. The cooling and
load of the four zones of the model house. constructed from single walls with no roof insulation for various
overhang lengths is indicated in Fig. 2. As it is obscrved, by increasing the length of the overhangs the annual cooling
load but at the same time the annual heating load increases as some useful solar radiation is blocked during
wintertime as well, The effect on the cooling load s, as expected. greater for the east and south windows located in
indows receive more solar radistion during the year as indicated in section 1. The rate of

cooling load decrease shown i Fig. 2 is higher that the rate of heating load increase for every zone.

12000
o T ey =7
00 oo ey 2 i 5~ e o~ ]
= a
———— =
T ———— 1"}
£ o0 s o g
H [ g0 3
7000 f— o — = ————— 4000 =
6000 3500
0 05 1 15 2 25 3 35 |

Overhang Projection (m) |
Fig. 2. " the four inst overhang house.
constructed from single walls with no roof insulation. |




“The total annual cooling and heat the model house d in Fig. 3. As expected, the greater
the overhang c
solar radi

. increases with

e
Therefore, it a the cold days.
cannot be lengthy and are a herefore, thir spects only

For the model house constructed from walls and roof with 50 mm insulation, the cooling and
Zones changes in a similar way.

ing foud of the four

igos 4 dicaes the il o ifrnce gt s o
there are about 25% greater savings resulting for the same ove
it e

e fength for his type of consiruction. As it is observed
iang length, compared 1o the case above, becawse of the

g

£5%

Load Difference (kWh)
§58¢
|
-

-8
[
!

0 0s 1 15 2 25 3 35
Overhang Projection (m)

Fig. 3. Annual load difference against overhang length for a model house constructed from single walls
th no roof insulation.

6000
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Fig. 4. year ag ¢ length for a trom

‘walls and roof with 50 mm insulation.




“The windows of the model House can be replaced with glass doars of the sam

area (5.2 m2). Su

doors have a height

of 2.1 m and a width of 2.48 m. The thermal load of the model house is affected slightly as shown in Table .

ning the overhang 1o be located 0.5 m
‘annual load differeaces shown in Fig. § resol

bove the glass door and exte
for a house constructed from s

2 1 from the left and right side, the
le walls with no toof

sulation.

Table 5. Thermal load variation between a model house with windows and a model house with doors

Figure 6 shows the results for a model house with doors, constructed from walls and roof with 50 i
ulation of the house, about 25% greater savings result

case, because of the belte

“The total solar radiation flling on the doors and windows, in respect t their orientation, s indicated in

[ Percentage
Windows Doors diffrence in
(Model house) (Shape 1) fespect 1o
Model house type | Windows
Cooling | Heating | Cooling | Heating | o\
load | load | load | load | Cocling | Heating
W) | (Wh) | (kWh) | (kWhy
Shglewall, 42300 | 16012 | 42380 | 16008 | 02% | 0%
0 roof insulation
50 mm roof and wall
insulation plus extra | 20743 | 3740 | 21710 | 3ass | a7 | -68%
n S

which is a characteristic of the meicorological year of Nicosia as explained in section |

less enery.

1000
3500

1000

ad Differece (KWh)
8w

= rrrrp—

Fig. 5. Annual load difference against overhang length

H 3

4 s

Overhang Projection (m)

for a model house with doors constructed from
single walls with no roof insulation.
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Generally, assuming an overhang over windows of 1.5 m in length and 3 m over doors. about 7% of the cooling losd
can be saved for & house consiructed from single walls with 1o roof insulation. The cooling load saving may be about
195% for a house constructed from walls and roof with 50 mm insulation.

3.2 Effect of Building Shape and Orientation
e exposed surfuce area of a buikding s rlated (0 the rate at which the building gains or loses heat while the volume

s bl of tho bl o e . T, th oo ol to o e ae s ey id s
an indicator of the speed at which the buiking wil heal up during the day and cool down at night, A high volume o

of both heat losses and gains (3],

In order 10 examine the effect of the shape a

rientation of the building a new model house plan is necessary that
increases the wall areas but kmps.ummnm “This mode
the

ved Shape 2 s illustrated in Fig. 8. Shape 2, has half
p 56 m of the model

house used in the preceding. .myw

3t




Fig. 8. Shape 2, Model house with glass doors and same floor area and volume as Shape 1.

for every shape. Thest nel e i b) the
0 mm the elongated Shape 2 model

th roof
s about the same cooling Toad but shows great increase in the ht..mng Toad, between 8.2% and 26.7% in respect 1o
the model house of Shape 1, depending on the construction type. Therefore the results show that a smaller wall area to
volume ratio is preferable.

Table 6. Annual thermal load variation between houses with different shapes

Percentage
Shape 1 Shape 2 difference in
respect to Shape |

Case | Model house type

Coolg | esing | Coong [T : -
ot | owt | k| g Codling | Heating
(kWh) | (kWh) (kwm (kwh)

Single wal, no

42300 | 16012 | 43526 | 17323 | 2.9% | 82%

>

morinsulumn 21710 | 3485 | 21665 | 4417 | -02% | 26.7%
(types )*
* chmmnsncs of walls and roofs shown in Table |




In'a similar way as for all measures examined. it is observed that the better the house s insulated, the bigger the
percentage effect i, since the same amountof solar energy is blocked or added by every measure.

“ossanin he cffect of builing arinision o theclimai condionsencoutrsd n Nicosi,Cyprus e modelsars

ot 45" through 180" e
e pesaind by th vl o it oioitons
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Fig. 9. Annual cooling load difference against degrees of rotation of the models.
Stap | st the et cooing o at oo posion and at very 90 degees oo because o e symery

ks o wra
45 deg

Shape 2, i
biggest load contribution, is minimiscd. Depending on the consiruction type, an extra
KWh can result, if the model s rotated from it minimum load position.

wall area, which has the
m cooling load of 900

Figure 10 shows the heating load difference presented by the four models during rotation. Shape I, presents the lowest
heating load at no rotation as it happens with is cooling load.

load of 125 kWhito 45 degrees. Shape
2 preseststheJowest eain 0ad at ot 75 dogros, Depndin o e Cons o e, 2 e s i
Jod of 200 KW ca el f e model It e s s o st T, e bt posion o

architeets cannot always orient the buildings at the best position since orientation is mainly dictated by the plm ke
and location in respeet 10 roads

4. CONCLUSIONS
110901 (s 4 arai o he TMAY GF Y a1l of sk o gt thecmal
hous

oo o model T analysis of the TMY shows that clouds are formed during the carly aetnoon hours
and herefor the cast wal receivs the ighest totalrdistion compare o th et orenaons,

¥etang s et Sl 2000 KU 1500 KW i 4 11 coniou o O S e o
Overhangs may have a length over windows of 1.5 m and 3 m over doors. In this way, of the loa saved
for a house constructed from single walls with 1o roof insulation. The savings are about 9% e X o
from walls and roof with 50 mm insulation.
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Fig. 10, Annual heating load difference against degrees of rotation of the models.

The sl show tha e chngaod Sape 2 ol s st the sanecoliog K In\m) b shows et difrene n the
5% and 2

e T neznug ot e i e s 1000 K

B g gt o b, o
oo 400 k¥ 400 KV ey o s o A et b i e
i o 3 ROV el s s B o s e o |

e iy e s s o
St 50 3 ek o 1 g, T St . oy e o
estig o 350K et 8 g i i oo

p— \

1. Petrakis M, Kamberides 1LD.. Lykoudis
1

. Adamopoulos A, Kassomenos . Michcldes, LM, Kalogirou SA., |
Roitis G.. Ch i Renewable
Energy, 1998; 13 (3): 381-388. [

Tassou, S. and Wrobel, L., 2000, o

des, G., Kal
nerey-The International Journal, 25 (10): 915-931. |

Consumption Analysi

3. Dimo . Utan D' asve ol ofBiling, Swramceis M. smd Asimakoponls . B, 997,
Pp. 95-128.



REVIEW OF SIGNAL PROCESSING
TECHNIQUES USED IN THE FIELD OF
DIAGNOSTICS.

By Cunstaties Chrstadesion

HTI Diploma-E.C.E
Member of ETEK

1. Introduction

be roferrd to as the identification of defect types and
prvdvclmn of their development [7) It is also known that diagnosti

requi Finformation which can be
derived by the analysis of signals namely from noise and vibration signals. The reason
s that the vibration signal of a deviee contains not only detailed information about the

these coniribute to the overall transfer function of the system. Many applications in
diffeent fields of theindusty have shown that from the vibration signature of

system, be obiained.
A signa rocesing eteique it n imporet 0o e o dingrotssine i
1o enhance the patterns caused by existing faults. That is why a careful selcction of the

il fthe problem.

signal processing techniques used for fault diagnosis purposcs. In this artcle an

attempl s made t study some of these techniques [4], which can be divided into five
‘groups as shown in Table 1 below:

TABLE |

Statisti Statistical | Frequency | Time- Wavelet

measuring | comparison | analysis Frequency | decomposition

methods methods analysis

Mean CPDgraph | Fourier Spectrogram | Wavelet
Transform Transform
(FET).

Variance Correlation | Spectral Wigner Daubechies
Analysis Distribution | Series
Cepstrum Pseudo- Harmonic

Deviation Wigner Wavelets

Distribution -

Kurtosis

Crest Factor

Form Factor

etc




It :.hnukl bn:mpflaﬂsed that there are many other ylll processing techni

Iy in many
n of a system.

arcas uflnd\mry i order o dentify fults or monitr the condil

2. Statistical Methods

Statistieal methods in processing of vibration signals can be used either for direct
analysis of the data collected or by comparison of the vibration signals. The method to
be followed basically depends on the form and nature of the signals.

2.1 Mean

For a discrete series it is defined as:

Sa

2.2 Variance

The indicating the average
v-mhllny o e v srwnd e v defined

Varter. o= —- ﬁ(m}f

N-

2.3 Standard Deviation

It estimates the mean squared deviation of  from its mean value giving also an
indication of the spread of data around its mean value. It s defined as:

ofxr...x,) = Var(n x)
2.4 Skew

Lie e non-dimensional iy, whichidenifes the degrs of symmetry o a
distribution around its mean value. It can be defined as:

Skew (x).x) = %Z

2.5 Kurtosis

relative flatness or g ofe

The o
distribution with that of a normal distribution.




K5 = 1 z[%} 13

2.6 Crest factor

Ihis number is usually valid for long vibration signatures and basically compares the
peak value with the signal’s RMS value. It can be defined as:

L

e
4 X

2.7 Form Factor
s a measure describing the waveform of  signal by comparing the signal’s RMS

value o its mean absolute value.

FF- ]—XAL
L
3. Statistical comparison methods.

3.1 CPD graph.

The Comulative Probabilty Distrbution graph represenis he way in which a ignal is
sributed since inherent in this characteristic is the mean value and standard
. usefl oo i cases where 1o means of estmating the fuure value of
e ibration signal are availabl. In order 1o establish the CPD graph the
following method is used:

3.1.1 Quantisation of recorded sample values.
3112 stimation of probability of measurement in each level of quantisation

=nN
2 1.3 Plot a graph of probability P vs Quantisation fevel n the form of bar.
chart.



32 Correlation

s a measure of the way in which one signal depends on another (cross-correlation) or
the way in which one part of a signal depends on another part of the same signal
(auto-correlation).

For discrete signals cross- correlation is given by:

| &
Ry (k)= Limit — (Yiox

w (K]~ Limit 2~§X
and auto-correlation

. 1
R [k] = Limit m;xﬂru

4. Frequency Analysis Methods

I time d signals have
been ied in the
time histories which i i i
operation on the time data. The i the extracted i

requires some care but the mathematical processes particularly in discrete form are
relatively straightforward. When considering however frequency characterisation
some *strange” mathematical procedures are invoked but often result in providing

formation which can be more readly interpreted than for previous methods. It
should be pointed out that there is no morc i available by looking
at the frequency characteristis of a signal. I is just an alicrnative method of
displaying information.

4.1 Fourier Transform

Vibration analysis using frequency distributions is based on Fourier Transform.
Xijeo) = jx(:l’"‘ dt

“The transformation from time to frequency equation cnables any time signal to be
represented by a frequency component or a set o frequency components depending
on the nature of the signal. It is important to note that if the Fourier sies is to
represent a function X(1), then X(1) must meet the Dirichlet conditions [1] stated
below:

4.1.1 The function X() must be defined and single valucd.

412 The function X(¢) must be continuous or have a finite number
of finite discontinuities within a periodic interv

413 The function X(1) and X'(§) must be piccewise continuous in the
periodic interval.




It should frequency hieved by i
period of and the frequency ranges from

0t hll!nl\hcsamplmg r.equmy

In order 10 study non- ignals the idu of using the Fourier series

cannot be applied. In pigens by using the Fourier transform, the discrete equivalent

hasbecn developed,th so-alld Discrte Fourer ransform (DFT).

4.2 Spectral Analysis

“This technique describes a vibration signature in terms o all its quuency
components within the Nyquist theorem. Faults can be detected al comparison
between ‘good’ and “faulty” spectrums, O course this hechmque |s not sufficiently
robust to reliably detect and diagnose all kinds of faults. That s duc to the fact that the
vibratoncomponcns o some ypes o s rs olsd, b when

series, th by the rest
ofihe signal 2,3]. However this m,hmque can serve as the basis for describing how
diffrent ault affct the vibration spectrum. Moreover i can form the bsis ofoer

(xmwm)
“The spectral lies solely to Fourier Transform.
algorithms available to perform the Discrcte Fourier Transform (DFT) of s signal and

one of them is the Fast Fourier Transform (FFT). The following equation shows the
digitised version of the Fourier integral and can be used for the analysis of the
Vi vt

Xk %Zﬂx e

43 The Cepstrum Analysis

It s considered 10 b a dircet extension ofthe pure spocrl anslysis and fouscs on
orks by performing the
inverse Fourier transform of the logarithm of the o st of input
sequence. Thi two variations: the complex

seprun,

mplex cepstrum the complex logarithm is used afier the input serie is Fourier
rnaformed. 1 cam b e e wherepase lormrion of input signal needs
10 be retained.

In the ral cepsirum the logaithm of the magnitude of the npu signal Fourir
transform s evaluated. It s simpler than the complex cepstrum but in this ca
ignores and discards the phase information in the time scries. A formal definition of
the real cepstrum and its inverse is given below:

<(n) = IDFT(log|DFT(x(n))) and x -mmu,qnm:(n)l)whm

() s the real cepstrum of the input signal x(n) and x () s the inverse real cepstrum.
The DFT is the Discrete Fourier Transform and IDFT is the inverse Discrete Fourier
Transform.




‘The output of cepstral analysis will be a signal in the cepstral domain. It is commonly
shown as a plot similar to spectral plot but with quefrency instead of frequency in the
x-axis. The unit of quefrency is [Hz] .

5. Time- Frequency Analysis.

“This type of vibration analysis aims to model a signal by describing which

frequencies were present at whi nts in time. The output of this technique s a

three dimensional map, conaining time information,frguency information and
'wo of ies met in the

field are the spectrogram and the Wigner-Ville Distribution.

5.1 The spectrogram

“This method is also known as Short-Time Fourier Transform and it works by viewing

segoeis o the i domaindt though v, thn taforms e segrnnts
nting o of the signal over the

ruqumy domain at every instant of time.

e cometchce of  widow function (Gassian Hamming, Haning ecanguar

window in time domain) th the Fourier
Tnnxfom\ i i function will have low freq

window in rcquency domain). Therefore i cannot be used to aaalyse sigasls
‘with large and small patterns simultaneously.

Incri o sl hy @ spuctel ot o ibsion gl e il ey
window is positioned on each particular i the FT of the windowed signal is
performed. hisproces f epeaed for cach ntan o time of thesigndl So ) is
the time data series to be analysed and /(o) is the window function used in STFT. The
windowed signal Xw is:

Xuft.9) = x(c)hfr-t) where

ris the ti of presents time.
By applying FT on the windowed signal the following definition s obtained:

X0 = jx (1, )"t = jx(x)/.(m)a -y

The snecnogmm is defined as lhe Power Spectral Density PSD of X(z,/) and it is given
as:

- x¥s)?

5.2 The Wigner Distr

s echnius wors by adingup pices made up o the product ofthe sgn s a
past time multiplied by the signal at a fuure time, the t being equal (o
Vi time i he s, Thereare scveral varations on e Wxgmr Diesbuion
namely the Wigner-Ville or the Pseudo-Wigner etc [6].

41



“The Wigner Distribution (WD) produces a plot similar to spectrograms showing how
the spectral content of  signal varies with time. Like spectrograms ths technique also
uses the Fourier Transform Algorithm but in this case the time resolution is better.
However this method sulfrsfom  diffrent poblem hat f th cross-crm

interference from components.
fihe Wig P
y fa siding window funcion ( igner di ion)
) Py P " il ved that
s matiod oan bs u«hu‘ stationary and jonary signals. uapplmm
i the

user
© clearly observe between carrer and modulting ﬁcqucnuu and the modulation
level. Also WD has 1o filler out white noise or random interference in the
signal 1o be processed.

‘The Wigner Distribution of a real signal x(t) is defincd as:
WwD(p = ] H!]f(l—fjr" “dr

i\ 202
“The Wigner-Ville Distribution of a real signal x(i) is defined as:

W) = [;[M;}r[v— g}'"m where ¥is the analytic signal of x and can be

tondy: )=+l L [

Finally the Pseudo-Wigner Distribution is defined as:

PWD(.@) =2 [7(0+ 2 (= eW{r)h’ (- e “"dr where the asterisk denotes complex

conjugate.

6. Wavelet Analysis.

‘The Wavelet Analysis is considered to be a versatile mathematical technique, which
downa slnnll inlo s consttuent parts, Wavelets canbe seen s a family of

wavele). Th se o products of al frstrialishiblaviar el hion
arbitrary function is called the Wavelet Transform.

“The translation of the ‘mother wavelet” allows for the analysis of the signal at
it s i e whll e dlaton s the effec fsamoing o vldening i
is of very short-

Tived tranios Loupod o hngeelved ansict n e ol



“The main idea behind the wavelet transform s to decompose (1) into its

wavelet components called levels and are numbercd from 1 upwards. The addition of

these wavelet levels leads back to the original signal.

“The actual shape of the decomposed components depends on hesgnal underanalyss
wavelet. be a family of

n of s unique valued function /(.

translation and di
“This is defined as:

WTts) = ]’x(r)ﬁw(,(r—:)yr where (1) is the wavelet, £ is the time and s is the
scaling fuctor.

From this it follows that a wavelet family can be developed by:

(Vowls(e 1)) for (e

‘The reconstruction of the signal can be obtained from:

0= S I Nvlsle—1)

6.1 Orthogonal Wavelets

“These wavelets include the Daubechies Series and the Harmonic Wavelets. The main
i ts is that the of levels (L) result

from the wavelet ransform i related 1o the number of points in the data serics to be
transformed [5]. This relatior ressed as L = n + 1.

Orthogonal wavelets come from a special case of the wavelet family. This special
case is met only if the following condition xists:

(Vewls(e 1)) = V27 52" ~2"n)) for i€ Z so the orthogonal wavelet is defined

WIift.s) = [eleN27y{2/1~KT it and from which a signal can be reconsiructed by:

X0 = Wor 35w,
].Y(V)V(le-kT)il,

W 1-kT) where 1, = ]..(:)l;
J

and

7. Conclusions

Itis quite obvious that there is not a ‘magic’ formula to immediately select the
propriae signalprocesing echnie for cvery il dagnois problem. That i due
0 the fact that many ke the form and nat




lepful for

etiness of nch method s coneemod, Thi wil eventually lead (o the selection of
the appropriate signal processing technique that will ensure an effective solution of a

fault diagnosis problem.
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DESIGN OF A SPRAY-TYPE SEAWATER EVAPORATOR

Soteris A. Kalogirou, MPhil, PhD, Eur Ing, CEng, MCIBSE,
MASHRAE, MISES
Instructor, HTI

ABSTRACT
IS o ROTCTG 08 S RS AR BN S S O MBS 0l
Iy . e s i, i o o evaporate the water. The cost of ths type

evaporat required. rsniatadiohn
llu-nry oot v T sy s i wnd nm\mlml o hat and mass trsaster relaions. Wih proper

It
the evaporation is enbanced by having small diameter and high temperature water droplets. A limitation of the

suggested system is that either good filration equipment needs 10 be used or the dropiet size could not be low
‘enough. Also it s desiruble not to operate the systems with temperatures higher that 70°C, temperature that can

Daper, which prove the viabilty of te proposed system.

INTRODUCTION
Many parts of the arth are suffering from water shortage problenss. When the technical and economic conditions
are favorable governments often resort to desalination, The cost of water produced from desalination systems
depend on the Inital espenditure required and the running cost of the systems. The inital cost s very importa
begause I needs (0 be availabl right from the beginning of a project, If no money is available Governments often
tum t0 external funding in the form of low-interest loans. Also countries like Cyprus, which depend entirely on
energy imports for their enerey necds, should utilize as much as possible the renewable energy sources which are
also non-poluting.

“The objectve of this work is 1o design a low cost evaporator, Such an evaporator should use as low heat transier
areas as possible. The heat exchangers in the boilng section of the evaporators are usually manufactured from
steetor one o

cost ftems of thermal evaporation systems.

“The new type of evaporator sugeested here is of the spray-1ype, .., spaying the Seavater into fine droplets will
evaporate the water. Spray has been used in other types of evaporators, like the multple effect stack-type. In that
case however, the spray of water was used mainly 10 create a thin film of water on the evaporator fubes, thus
enhancing the evaporation, and therefore the size of Water droplets was not very small. The proposed system has o
very small number of heat excl “These heat

ade from carbon steel pipes. as they are not exposed to the highly corrosive sea waterfci
of this type of evaporator i therefore comparatively low.

agent mixture, The cost

a7



SPRAY EVAPORATOR DESIGN

A schematic diagram of the evaporator is shown in Fig. 1. As seen the scawater passes irst tough the condenser
tube where water evaporated in the evaporation section of the unit is condensed preheating at the same time the

seawater. e 0
dih of e the bottom
ofthe evaporator ieis urther the nozzes.
o e
——
-
Fil. 1. Schematic of the spray-1ype evaporator.
A of this proje Pei

effcts taking place within the evaporator.

“The design of the evaporator is based on the cooling fower theory developed by Baker and Shryoek [1]. There is
however one difference: the main function of cooling towers is to cool the water whereas the main function of the
evaporator is (0 evaporate as much water as ptlwblm Fig. 2 shows sd\cu\nﬂmlly. one water droplet and the

processes of heat and mass interactions that occur, The bulk water i at temperature.

by the bulk of air

at dry bulb temperature ta having emhxlpy ha und hnmmlly ario Wa. The mhr’ncz Y i .5 i of

peclic heat of vater . the o1l enrgy pa s et eesdinelely
day=my pdt=Kya @V o d

“The heat transer from interfuce (o af s:
dag= Ky @ (10V
“The difusion of water vapour rom fim 10 uir is:

dm =K o (WW )V

m

Assuming a constant value of



Conditions:
R W

SENSIBLE HEAT (Eq.2) MASS TRANSFER (Eq.3)

Fig. 2. Heat a J
“The humidity ratio W can be obtained from [2]:
W=062198_Pey @

1P

where:
Py = suturation pressure given by:

Ln(Pyg)= 240964-2.71 1191021416 24243350Ln(t) ®

The heat transfer due 10 evaporation from film 10 air i
dap=rdm=rK @ (VWA or _dm=K'a (W) ©
W
As can be seen i the above relations the rate of energy or mass transfer i directly oot 15, 5 h
diamete

of interfoce. Therefore enhanced evaporation can be achieved with s e
“The process wil reach equilibrium when t, = € and the air becy I —

Under adiabatic conditions, equilibrium is reached at the temperature of adiabatic satration or ot the

thermodynamic wet-bulb temperature of the air. This is the lowest attainable temperature in the evaporator, The

cireulating water rapidly approaches this temperature when a low temperature of the spray water exists und vice

versa. The process s the same when the spray water is at elevated temperature, but the air enthalpy Increases as it
rougl "’ L progressively.

“The Lewis relationship can be assumed t0 be equal 10 one in combining the transfer of mass and sensible heat into

‘an overall coefficient based on enthalpy diference as the driving force, .. [3}:

K/ (K ep=1  or




Gom = humid specifc heat of maistair on a dry s basis 0/ ke K).

K

n an air-water vapour mixture. Setting water heat loss equal 10 air heat gain yilds:
& _Kahh,

W me,

mocdt=m,dh=K a(h’-h)dV o ®
T o soml W e il e e o o e il ol oo o
ntermediat K

of oty o 1 bl ks e, i ) bcoris

Moy dt=mydh= K a (h-h) 4V >
or 0
and an
It 10 the number of

the evaporator. This value gives the ki avenge ntiapy potcatial (-4} gocs o the
temperature change of water (AT) and is  measure of the difficulty of the task. Thus one transfer unit has the
definition of GuAT / (hhylyy = 1.

“The above equations are not self-suficient and are not subject 10 direct mathematical soluion. They reflect mass

balance at any point i the evaportor and are ndependent of relatve motion of the (wo ll scams.
Mechanical inegation is The
integration of Eq. (10)gives the NTU for a given set of conditions

As the water is sprayed from the (op of the evaporator and the opening of the air towards the condenser i at the !
top, as depicted in Fig. 1, counterflow condition is encountered. |

ivi (K" and the heat exch Ky Ky s fontion |
of theai flow rate (my) and water flow rate () are (4]

a2 |

are coupled by the Lewis rlaion (se F, 7. \

For the estimation of the rate of the hourly water evaporated a compuer program was developed. The program
called SPRAY. is writien in BASIC computer language and employs the above relations for the necessa
calculations. The flow chart of the program is shown i Fig. 3.



prrenTHESIS
mu O THE EQUATION MUMBERS.
I THE DOCUMENT

Fig. 3. Program SPRAY flow chart,

By running the program for a range of values of et sea-vater temperature and the area of interface the graph
shown in Fig. 4 was consructed. As ca be seen the amount of water evaporated per hour inercases with increasing
et temperture and with deresing budde e, Icrasin te ara of frace. i s this desirae 0
Keep the inet

The mk.
operations probiems of nozzies when very smal droplets e prodaced, uness & very good firaion system s
emuum ‘Additionally i is desirable that the inlet temperature is kept Iow 5o as fo be able (0 use low-cost solar

rs 10 supply the required heat energy. I i also desirable nol (o evaporate the sea water completely as salt
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crystals may be formed which can be carried out 10 the condenser section thus deteriorating the distilled water
produced. Therefore a compromise between the two needs to be made. The second constrain needs (0 be decided
alter experimenting with the unit for a considerable time and actual size can be decided by the frequency of
maintenance required.

A area of 1’ st bin, s modled i TRNSYS 151
Cyprus 61, n2
', which i a satisactory value [7), much better than the best eahanced sola stl

Bubble diameter (mm)
00047 oot 01 048 1

8

Quaniity evaporated (k/hr)
[Logarithmic]

e
3

1 05 005 001 0005
Area of nterface (m/m’)

Fig. 4. Quantity of water evaporated against the bubble size or area of interface for various seawater
temperatures.

CONCLUSIONS

“The objective of this work is to design a low cost spray-type evaporator. The destgn of the unit was based on the

uis shown in the dropt
s and emperre, L, (e evaporuon i enhaned by aving small dlameer and bigh emperurs woter
droplts. The annual production of a unit with a colcctor area of 1m? s 11.2 m3, which i a satisfactory value. An
‘xperimentl unit, which will be used for validation of the above resuls, s under construction.




NOMENCLATURE
= area of interface (m?/n3)

Cpm = humid specifc heat of moist air on a dry air basis (g K)
AT = temperature difference (°C)

Ky
Ky =unit transfr from bulk )
K’ ass transfer from i kefs m?)
M = quantity of water evaporated (kgls)
M= mass Eranster rate from interface t0 ai stream (ke/s)
Mg = alr mass low rate (kefs)
= Inlet water mass flow rate (kels)
Py = saturation pressure
.= rate of atent heat transfer from interface 10 airsream (W)
5= rate of sensible hea transfer from interface 10 ir steam (W)
= ratc of total heat transter from bulk water t0 interface (W)
7= latent heat of evaporation (constant) (k)
V = cooling volume (m3)
Wy = humidiy ratio of air
W= humidity ration of inerface (Tim) (ke/ke)
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CERTIFICATION WITH ISO 9000 Vs ACCREDITATION
TO ISO 17025

Or Angeli loannis, HTI Calibration Laboratory

Constantinou Costas, Cyprus Calibration Center, Limassol

Aasmnc’r

Calibration or maintain a Qualty ystem o
Requirements for he competency o estng and calbralion (aboratores). The i o s project s 0 i
aragers 1 gt e s the and help

this article, T présyiuier

18 months investigate and mnury the requirements and resources roquired for ISO 17025 accreditation. In

the investigation each section of the ISO 17025 was correlated against ISO 9002(1SO 9002:1994) and ISO

100121 (1SO 10012-1, Qualty Assurance requirements for measuring equipment), which aro the most

‘commonly used standards for similar cases. Where there s o conformance between the standards the

requirement was copied inlo the fext olherwise the malching sections were ideniified and recorded. An

X it in collaboration with the management of a specific

laboratory. The reported costs are summarized on general, people and document for short and long term
implementation.

150 17025 sta far vey,
the

the ISO 9000, The latter
1o taken prior to proceeding to accreditation. J

KEYWORDS |
Laboratory accreditation, Calibration laboratories, 1SO 9000 Vs SO 17025, ISOIEC Guide 25:1990,
Standards |

INTRODUCTION
Itis of crucial importance that callbraton laboratores are accredited by a yoted sy Tha ke |

15017025, Gonra reqarmants o o Competonce of el and calvaion borsores Gt 25 1960 |
and IS0 2000).

General |

Very recently the new international ucmdllmhn standard 1SO 17025 [ International standar
requirements for the competence of testing and calibration laboratories] was issued. As it was
this will supersede both ISONIEC 9u<de 25 and EN 45001 (UKAS Update, 1999). More than that UKAS wil |
move inst 1SO 17025 and not i

This new international accreditation standard contains all the requirements that testing and calibration |
Iaboratories have to meet i they wish to demonstrate that they operate  qually system, and are tochnically
competent I esct o prsone, squprr, ramises, procedss nd repors 1 s asssses e

capabilty eference to equipment and personnel, impartiaty, independence, integity and,
e i by ot el piicmm e i nave
confdence in. Noiified bodes* hat assess test and calibraton laboratories wil use this new international,
siandard s he bass for thof acrediaion. s ol undorsiood hat 17025 i fr beyond 0 150 9000
certcation.

s |



1S0 17025 as well as what i required if they decide 0 go from ISO 9000 to ISO 17025,

QUALITY SYSTEM STANDARDS

y 3 stage of the e of the product or service.
A Qualty System is a mechanism by which an organisation can organise and manage s resources to
achieve, sustain and improve qualtty economically. A qually system harmonises the effortall groups in an
organisation towards a focus on the quality at what it produced and what factors might prevent it from
satistying customers. Such standards are the ISO 9000 series, the set of special ISO/IEC Guides, the EN
45000 series and many others.

Conformily 10 a certain Quality System Standard Indicates that the object of standardisation (product of
process) complies with the most advanced knowledge and experience (state of the ar) and therefore
represents a fairly complete form of quaity.

Benefits

‘The primary purpose of it i a contractual
situation. 1 is also of immense value 1o the suppliers themselves, because it enables them to achieve
customer satistaction cost effectively. I all tasks were carried out correctly the first ime, there would be no
waste, costs would be minimised and profit maximised. Implementing a quality system based on ISO 9000
can help transform an ad hoc method of quality control into an organised and cost-effective quality-
management system. By combining high quailty with low cost, this can give the company a tremendous
compelitive advantage  (Lal, 1996).

Limitations

1SO 9000 series, as every other Quality Management System approach, is emphasised on the witing of
formal procedures and work instructions to guide employees. The expectation is that all employe
‘comply with the procedures in order to ensure that the work is done properly. The focus is, therefore, on the
technical system and the way it operates.

1SO 9000 series is a statement about how qualty is managed and one implication of his i that the products
or services are constantly made to consistent standards whatever these standards are. In general ISO 9000
series of standard assure the qualit of a process producing a specifc product or offering a service with
consistency and not the outcome (product o service) (Lal, 1996).

THE VALUE OF CALIBRATION

The aim of calibration is 1o ensure that Test and Measuring Equipment (TME) is capable of fulfling its
intended purpose. This is achieved by calibating TME at speciied time intervals against Measurement
Standards that have accuracy traceable to National of Intemational Measurement Standards.

“The importance of regular calibration of instruments and measuring equipment cannot be emphasized
enough.

system. Without such a system the product very quickly becomes fourth rate. ~ Calibration is also required
by clause 4.11 of IS0 9002

Galibration laboratories are a special category of test laboratories. They provide calibration of test and
measuring equipment, assuring the necessary accuracy by evaluating the uncertainty and traceabilty to
primary measuring standards.



Benefits of accreditation
The

experts. Buyers and specifies look for the accreditation mark on raports and cerliicates, 5o that they can be.
sure that work has been done to agreed specifications. More than that the accreditation process aims to
ensure consistency and reliabily.

Finally the accrediting body exerts influence to see thal such cerlficates are accepted worldwide to further
d trade.

Introducton to the interational standard ISO 17025

The Draft in duly ived
mmm-dnunmmmmlsomsmmmnqgmmmm 1999, The standard will
eventually supersede both ISO/IEC Guide 25 and EN 45001 and the final form was published at the end of
2000. The new standard considered the operating existence gained over the ten or 5o years since the

have to meet f they wish to demonstrate that they operate a qualiy system are technically competent and
are able to generate technically valid results.

Accreditation bodies that recognise the competence of testing and cafbration laboratories will use this
Iarnabioc Sandacd 1 s o ok s sraichon

are atle
o implement a single qualiy system meenng the requiremens of both Intemalional Standards 17025 and

would not be able to demonstrate mm they are technically competent and can produce technically valid
testing and/or calbration resuls. On the other hand, accreditation is not the same s being certifid against
150 9002,

Update
In the UKAS Newsletter, edition 14-summer 1999(Update, 1999) it was announced that once ISO 17025 is

laboratories to move using the new standard will be given. This is unlikely 1o be less that one year but
probably not more than two. The idea is to give time for the analysis of the new version of the standard
published by ISO and for laboratories and accreditation bodies 1o adjust to any changes in requirements.
'UKAS will move to assessment against ISO 17025 and not M10.

“This important announcement by UKAS has lead the authors to conduct the exercise based on the new
standard and advise laboratories management to aim accregitation against the new International standard
1SO 17025 and not M10, M10 supplement and M1 of UKAS (M10, M10 Supplement, M11, M3003,
NAMAS).

CERTIFICATION VERSUS ACCREDITATION

the ISO/IEC Guide 25 (ISO 9002:1994, ISO/IEC G25:1990).
But first, let us examine what certification and accreditation are:
@ Certifcation s the procedure by which an impartial third party body gives writlen assurance that a
product, fiucaes o varis ‘conforms o specified requirements. That the quality management system
of a calibrat ple. That say, the relevant
i s anothe,




o be sure that this certification is of full worth or value, accreditation comes into

% Accreditation is the procedure by which an authoritative body gives formal recognition that a body,
organisation or person is competent to cary out specific tasks. The competence of a body lo
pronounce a pressure vessel as sae is one example. The competence of a laboratory o calibrate
instruments in accordance with ISO/IEC Guide 25 is another.

n ISO 9002 cerlified calibration laboratory, is emphasized on the writing of formal procedures and work
instructions to guide IS it it ik v quah(y is managed and one implication of
lh\s is that the service ards,

05000 Seris s hrolors a sandr for ih product
or service.

On the oher hend, abralory scrediaton o ISOMEG Guide 25 s sciialy designed 10 assess the
ratory on its capabilties (equipment and personnel), impartaity, independence, integrity and legal
-ummy Further the requirements of the technical competence are also determined to conduct calbrations
and tests in a technically competent and impartial manner and thus be able to issue valid reports and
cerificates in which the market can have confidence.
To determine this capabilty, thee key elements are assessed:
he

.
% The technical confidence of de staff, the suitabilty of the equipment and environment and the valicity
iidual test methodologi
@ The efectiveness of the ulganlsalmns management system.

Figure:
ISOEC Guide 25 150 9002

e e ew———
e 5 oy g | bt e

il
ot TSOTEC Gutde 75 sl s Qi syiem il
luded in 1S

“The assessment is determined to cstabih the technical

conpitinn f e pasoane I euion 5 th ot

activty

The siunen o o the iy of tes | Theelrs it o pacialy npossl 1o swess the
il d material i

The systemaic review, maintenance and uhl:r-lwn o

cquipment, the traceabiity of measurements Only clause of the sandard is dealing with these activites

“The auditors may not be familiar with the activites they.

“The accreditation requires the correct implementation of
‘confirmation methods by the personnel  Something that | Not included

on i oviate
“The authorative bodies isue dealed and expanstony |

“The aboratory_shall paticipate in an mer-lboratory | o1

Laboratories are aceredited for_specific test and | oo
organisations are assured for process, scope or
parametes based on cstablshed methods of | (LI oEEon SE e T PO

calibation

Figures 1. Comparison betweem ISO/IEC Guide 25 and ISO 9002




Iis this third element ma| is Domplvabh with 1SO 9000 certification. An effective management system is
important, but it s only on o gain laboratory accreditation.

In Figure 1 the respect (o their

CROSS REFERENCE OF IS0 90021904 mﬂ IsonEc 17025

In 1S0 9002
and IS0 \nmz 1 i3 carried out for those. whn are now at the stage o decide what is expected by the new
standard if the decide to follow the route for accreditation (IS 17025, ISO 9002:1994, 1S 10012-1).

‘The ISO 17025 consists of two major

Technical requirements consisting of 10 clauses. Both sections will be covered in the following paragraphs.
Each paragraph in IS0 17025 will be m«-«am against ISO 9002 and ISO 10012-1. Where there s no

Hallcs as Is prnted in 1SO 17025, In cases where thore is
a conformance between the standards, the exact paragraphs numbers, codes and the headings will be
Bkt S0 e o e o e of s 19 rmqrmnts o 190 9002 rs e o s
majority of the readers.

In the main survey report only (Constantinou, 1999), at the end of a clause and when it was necessary, a
more elaborated explanation was given of how this standard can be applied in the majorty of cafbration
laboratories.

SECTION A: CROSS REFERENCE OF ISO 17025 CLAUSE 4 "MANAGEMENT REQUIREMENTS"
AGAINST ISO 9002:1994 AND ISO 10012-1

> IS0 17025: clause 4.1 “Organisation and Management"
411 The laboratory or the oganistion o which s part shall be an ey tha can be hd legay |

lupon.vbh
.
o et Slunﬂam whether carrying out work in its permanent faciltes, at sites away from
its permanent facil issociated temporary or mobile facilties.”
© 415 1 o lboralory 8 nu an organisation performing activities other than testing andior
calbration, the responsibilies of key personnel in the organisation that have an involvement or |
identity

potential conficts of interest.
®  4.1.4(a) “The laboratory shall have managerial and technical psrsoﬂnn( with the .umariry and ‘

ystem or for Mmmmllsamulﬂprmnlw‘
‘minimise such departures." |
@ 4.1.4(0): “The laboratory shall have amangemens to ensure that its management and personnel are.

afect the quality of their work.”
®  4.1.4(c): “The laboratory shall have policies and procedures o ensure the protection of its clients'
onfdontial informalion and proprietary rights, inclucing procedras.for prolecting the electroni

transmission of results.”

o st poicies |
would diminish confidence i s competence, /maamwy judgement or operational integrity.” |

®  4.1.4(e): "The laboratory shail define, with the aid of organisational charts, the organisation and
mmwm:smalmumwupbcemwmmmmmmm.mu |

quaiiy system.”



® 150 17025:4.1.4() 1S09002:4.1.2:1 Responsibilty and Authorty
®  4.1.4(): “The laboratory s'm”pmvnje adequate supervision of testing and calibration staf, including
trainees, be. with the purpose
of et o el ar il o caoogament of i et st cofoadon B
® IS0 17025:4.1.4(h) as per 1S0 9002:4.12:2 Resources
® 150 17025:4.1.4() as per 1S09002:4.12.3 Management Representalive
4.1.4(): *Appoint deputies for pe as the qt 196
> S0 17025: clause 4.2 "Quality System™
® 5017025421 as per 1S0 9002:4.2.1 Quality System General
and 150 9002:4.2.2 Quaiity sm«n Procedures
® 15017025422 as per 1S09002:4.1.1 Qu:
and 1S0 9002:4.2.2 Quality Sysm Procedures
® 15017025423 as per 1SO 9002:4.2.1 Quality System General
®  424:'The the roles an technical
quality sponsivilty i s himatons Sandard-
150 17025: Clause 4.3 *Document Control*
® 15017025431 as per 1S0 9002:4.5.1 Documentation and data control
® 150170254321 as per 150 9002:4.5.2 Document and data approval
and issue
® 150170254322 as per 150 9002:4.5.2 Document and data approval and

issue

® 4323 "Quality system documents generated by the laboratory shall be uniquely identified. Such
dentification shal includo the date of issue and/or revision identifcation, the total number of pages or
a mark to signity the end of the document and the authority for issue.”

® 15017025433 as per 1SO 9002:4.5.3 Document and data changes

> .4 *Review of request, 5

® S0 17025:4.4.1: as per 150 9002:4.3.1 Contract review — general
and 1S0 9002:4.32 Review
and 1S0 9002:4.3:3 Amendment 10 a contact
and 1S 10012-1:4.5 Planning

® 15017025442 as per 1S0 9002:4.3.4 Records

> IS0 17025: clause 4.5 "Subcontracting of tests and calibrations*
® 150 1702545.1 as per 1S0 9002:4.6.2 Evaluation of subcontractor
4.52: The laboralory shall acvise and obiain approval from the cllent. preferably in wring, when the
laboratory intends to subconiract to another laboratory specilic tests and/or caibrations.

® 150 17025:453: as per 1S0 9002:4.6.2 Evaluation of subcontractor
and 150 9002:4.6.4 Verification of purchase product
and 1SO 10012-1:4.13 Use of outside product

® 15017025454 as per 1S0 9002:4.6.4 Verifcation of purchased product

® 15017025455 as per 1SO 9002:4.6.2 Evaluation of subcontractor

> 150 6" ippl

® 15017025461 as per 1S0 9002:4.63 Purchasing data

® S0 17025:4.62: as per 1SO 10012-1: Use of outside product and

service:

and 1S0 9002:4.6.4 Verification of purchased product
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® 15017025463 as per 150 9002:4.6.3 Purchasing data
® 5017025464 as per 10 9002:4.10.2 Inspection and testing
® 150 17025465: as per 150 9002:4.6.2 Evaluation of subconractors
> SO 17025: clause 4.7 *Service to the client"
® 47 "The laboratory shall afford clients inform or iheir representatives co-operation to faciltate
clarification of the cllent’s request and to monitor the performance of the laboratory in rolation o the
work performed.”
> SO 17025: clause 4.8 “Complaints’
e a8 mmmwm-mzmmmmwmwmmkmwhum
clients or other parts.
and corrective actions taken by the laboratory.”
> 150 17025 clause 4.9 “Control of non-conforming testing and/or calibration work”
® S0 17025:4.9: as per 1SO 9002:4.13 Control of non-conforming produot
and 1SO 10012-1:4.9 Non-conforming equipment
> IS0 17025: clause 4.10 “Corrective Action”
® 150 17025:4.10; as per 1SO 90024.14.1 Corrective and Preventative
Act
and 150 9002:4.14.2 Corrective Action
> 150 17025: clause 4.1 "Preventative Action”
‘ ® 150 17025:4.11, as per 150 9002:4.14.1 Corrective and Preventative Action
\ and 150 9002:4.14.3 Preventative Action
> SO 17025: clause 4.12 *Records”
® IS0 170254.12.1: as per 150 9002:4.16 Control of Quality Records
and 10 9002:4.23 (h) Quality Planning
and 1S 9002:4.17 Internal Quality Audits
® IS0 170254.122: -y 1SO 9002:4.10.5 Inspection and Test Records

150 10012-1: 4.8 Records
® 41222 “Obsenations, d-hmumhmwﬂbedennywpemmwymmu\d
ideniifabie o the specifcjob at the time they aro made.”

@ 4.12.23: "When mistakes occur in records, each mistake shall be crossed ou, not erased, made
{ HRagkie s ol A e curce i ctres sogolon, A4 sk et 1 e i oo
i signed or initalled by ki Inthe cas . similar
ke id loss 0
|
! > IS0 17025: clause 4.13 *Internal Audit”
! ® 150 17025:4.13.1 as per 1S0 9002:4.17 Internal Quality Audits
1 and 1S0 9002:4.1.22 Resources
! and 1SO 10012-1:4.4 Periodic Audit and Review of
| the Confirmation System
® 4132 ‘When audit
Vality ofthe aboratory’s st o cabraton rsul, i aboratory sl fmely comrecive ackon,
and shall notity clints in wiiting if investigations show that the laboratory resuls may have been
affected.”
6




1S0 17025: clause 4.14 “Minagemenl Reviews"

10 17025:4.14 s per 180 9002:4.1.3 Management Review
ECTION B: CROSS REFERENGE OF 190 17025 CLAUSE. 5 “TECHMICAL REGUIREMENTS"
AGAINST ISO 9002:1994 AND SO 10012-1

ooy

J
® IS0 170254133 as per 1S0 9002:4.17 Internal Quality Audits

> IS0 17025: clause 5.1 *General"
® IS0 17025:5.1 as per 10 9002:4.9 Process Control
> IS0 17025: clause 5.2 “Personnel
® 521
When using staffs, who are undergoing training, appropriate supervision shall be provided. Personnel
performing specifc tasks shall be qualified on the basis of appropriate education, training, experience.
andor dornisimod s rsqmred £
® 1501702552, per 1S0 9002:4.18 Training
® 1501702552 3 as per 180 9002:4.9 Process Control
and 1S0 9002:4.18 Training
and 1S0 10012-1: 4.18 Personnel
180 17025:5.2.4 as per 180 9002:4.1.2.1 Responsibiltes and Authority
180 17025:5.25 as per 1S 9002:4.18 Training
and 1S0 9002:4.9 Process Control
> IS0 17025: clause 5.3 "Accommodation and Environmental Conditions”
®  1S01702553.1and532 as per 1S0 900249 Process Control
and 1S0 9002:4.11.2(g) Control Procedure
and 1SO 10012-1:4.17 Environmental
Conditions
® 533 ‘There T i which there are incompat
activities. Me hal be taken (o prevent ‘
®  53.4: "Access to and use of areas affecting quality of tests and/or calibrations shall be conirolled.”
® 535 "Measures shall be taken to ensure good housekeeping in the laboratory. Special procedures

‘shall be prepared where necessary."

> IS0 17025: clause 5.4 “Test and Calibration Methods including Sampling"
® IS0 17025541 as per 1S0 9002:4.10.1 Inspection and Testing
and 1S0 9002:4.11.1 Control of Inspection MTE
and 1S0 9002:4.2.3 Quality system
and 1SO 10012-1:4.3 Confirmation System
® IS0 170255.4.2 as per 1SO 10012-1:4.7 Documented Confirmation
and 10 9002:4.11 Q(a) and (c) Control Procedure
® 543 test own use shall be

2 planned actiy and bo assigned (0 qualied personnel equipped with adbcuate rosources. Plns
shall be updated as development proceeds and shall ensure effective communication amongst all
personnel involved."

®  5.4.4: "When it is necessary to employ methods not covered by standardised methods, these shall be

and the purpose of the test andor calibration. The method developed shal have been validated
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New tost and/or calibration methods and procedures should be produced prior (o the lests andior
atleast the.

) Scope

b the type of item to be

) Parameters or quanitatives o be determined

) Apparatus, equipment,reference material equired

) Descripton of the procedure inciuding:
< At aoHcaton marka, i, (sepone,shrk o s
- Chocks to be made before the work is
 Cruckaty At et s S, s TR, 2ot

adjusting the uso
- Methods of recording he observations and resuts
< Ay ity astve b i
) Crteria andlor requirements valirejection.
70 Baie . oot ot et o Aot s sl
i) Uncertainty or procedure for estimating uncertainty.”

1S0 17025:5.4.5 “Validation of methods"
5.4.5.1 "Validation is the confirmation by examination and the provision of effective evidence that the.

‘particular requiremens for a specilic intended use are fulliled".

5452 "The laboratory shall validate methods, laboralory

e, Sl o ol s ol e g ! Boplatie o snfinkend
methods to. ‘methods are fitfor the intended extensive

popspriososighimpnpinridrigoln oo or ot it o oy st
record the results obtained, the procedure tion and a statement as to whether the
method is fit for the intended use.” ‘
.9. the uncertainty of

the results,

ity
inst external nd ivity against interference from the matrix of

samplofest
180 17025; 5.4.6 Best Measurement Capabiity |

A calbration ha o calculate its best measurement capabilly.
T cacatons e e valable o pecle range an bor a quantvestmoasuromonts i 1 |
scope.”

1SO 17025:5.4.7 Estimation uncertainy of measurement
547.1and5472; as per 1SO 9002: 4,20 Statistcal Techniques |
nd 1S0 10012-1: 4.6 Uncertainty of Moasurement
150 10012-1

.16 Commutative effect |
5473 When astinating tho uncotainty of moasuromer, a1 unasm:my components which aro of
importance in the given situation shall be |

0 TeRaAS okl bty
as por SO 8002:4.5 Document and Data Control ‘
and 150 9002:4.10.4 Final Inspection and Testing

5482 as per 1SO 9002:4.11.1 Control of Inspection, MTE. ‘

|
\



> IS0 17025: Clause 5.5 “Equipment”

® 15017025551 as per 1S0 9002:4.6.1 Purchasing ~ General
150 17026:5.5.2: as per 15O 9002:4.6.4 Verification of Product

and 150 9002:4.10.2 Receiving Inspection
and 10 9002:4.11.2 (), (b), (¢) Control of MTE
and 1SO 10012-1:4.2 Measuring Equipment

® 15017025553 as per 10 9002:4.1.2.2 Organization ~ Resources
and 1S0 9002:4.18 Training
and 1SO 10012-1:4.18 Personnel

® 15017025554 as por SRR 2 ) O
and 150 10012-1:4.8 Recor

® IS0 17025555 partly by 150 {0012.1:48 Recarde

* toth

The lecords shall include at least the following:

Identity of the item of equipment

w Manufacturers name, type identification and serial number

) Checks that equipment complies with the specification (see 5.5.2)

o) Current location, where appropriate

) The manufacturers instructions, if available, or refer to their focation

f)  Dates, results, and copies of reports and certifcates of all calibration acjustments,
acceplance crieria and due date or nex calbration

9 out to date and the
) Damage, o, misthcadon o fel of 1 e
® 15017025556 er 1S0 9002:4.11.2 (&), (1), (), () Control of MTE
=1 1SO 10012-1:4.3 Confirmation
and 1SO 10012-1:4.14 Storage and handiing
180 17025:5.5.7: as per 1S0 9002:4.11.2 (1) Control of MTE
® 15017025558 as per 1SO 10012-1:4.9 Non-conforming equipment
® 15017025559 as per 1S0 9002:4.11.2 (d) Control of MTE —

and 0 10012-1:4.10 Confirmation labeling
® 5510 “When, for whatever reason, equipment goes outside the direct control of the laboratory for a

period,
and shown o be salisfactory before the equipment i relurned. to servico.”

® IS0 170255511 as per 1S0 1702535,
® IS0 170255512 as per 150 300z4112 (¢) Control of MTE —
and 1S0 10012-1:4.11 Intervals of confirmation

©  55.18 ‘When calbrations give rise to a set of correction factors, the laboratory shall have procedures
to ensure that any copies (e.g. in computer software) are correctly updated.”
® 150170255514 as per 10 9002:4.11.2. (1) Control Procedure
and 1SO 10012-1:4.12 Sealing for Integity
150 17025:cause 56 “Heasuroment Traceabily
1SO 17025:5.6.1 as per 1S0 9002:4.11.1 Control of MTE ~ General
1SO 10012-1:4.3 Confirmation system

ov

and
® IS0 17025:5.6.2 Specilic requirements
5621 as per 1S0 9002:4.11.2 (b) Control Procedure
and 180 10012-1:4.15 Traceabilty

5622




® 150 17025:5,6.3; Reference Standards and Materials

55631005632 as per 150 17025:5.62.1
- 9 primary
.mmimds and rolerence malorials shall be caried out i accordanco 1o defned proceduros and
schedule
o 1501085634 as per 150 9002:4.11.2 (b) Control Procedure
and 1S0 10012-1: .14 Storage and Handing

150 17025: clause 5.7 “Sampling”

5.7.1 *The laboratory shall have a sampiing plan and nmcsmm: for sampling when it carries out

‘sampling of substances, malrices, materials or products for subsequen festing or callration. The
Jiablo

is undertaken.”
®  57.2 " Where the client requires deviation, additions or exclusions from the
Pprocedure, these shall be recorded in detail with the appropriate sampling data and included in all
documents containing test and/or calibration results, and shall be communicated 10 the appropriate.

® 15017025573 as per S0 9002:4.10.4 4.10.5 Inspecton and testing

1S0 17025: clause 5.8 "Handling and Transportation of test and cal items"
150 17025:5.8.1 as per 150 9002:4.7 Control of customer supplied product
and 1S0 9002:4.15 Handiing storage, packaging,
preservation and delivery

oy

and 1SO 10012-1:4.14 Storage and

® 15017025582 as per 150300241 Poduct denicaton and traceabilty
and 150 9002:4.10.2 Receiving inspection and testing
and 150 10012-1 ge and Handiing

® 15017025583 as per 10 9002:4.10.2 Receiving inspection and testing

® 15017025584 as per 1S 9002:4.10.3 In process inspection and testing
and 150 8002:4.11.2(b) Control procedure
and 150 10012+1:4.14 Storage and handiing

> 150 “Assuri results”

® 1501702559 as per 150 9002:4.9 Process control
and 150 9002:4.10.4 Final inspection and testing
and 150 9002:4,20 Staistical techniques

® 150 17025: clause 5.10 Momnn i

® 150170255101 150 9002:4.10.5 Inspection and Test Records.
= 150 10012-1:4.8 Records

®  5.102:and 5.10.4 “Unless the laboratory has exceptional reasons for not doing so, each calibration
certiicate shal include at least the following information:
a) Atite (e.g. “Calibration Cericate”
b) Name and address of laboratory and focalion of tests carried out
©) Unique identification of the calioation certiicate (such as serial number), and on each
identification in order to ensure that the page is recognized as a part of calibration certficate
) Name and address of the client placing the order
o) Desciption and unambiguous identiication of the flemis) tesied or calbrated
1) Date.




the validity and appiication of the results
) Galibration resuits with units of measuremer

) Reference to sampling procedures used by b laboratory.

i) The name(s), function(s) and signature(s) or equivalent identifcation of person(s)
authorizing the calibration certificate

B i, ¢ ot the effect that the resuls relate only to the items calibrated

cdion Caltraion cetcatessha inclcde e lowing
a) Idenmmal ion of the used or a brief unambiguous d of the

vthod
b) The cendiions (e.9. environmental) under which the calibrations were made
) The uncertainty of measurement and/or a statement of compliance with an identified
mel tmlcgvca\ specification or clauses thereof:
d) Evidence that the measurements are traceable.”
o 51042 'me Callbration certiicate shall relate only to metrological quantities and the results of
function: or not met.* When
a slslemenl of compliance with a specilcation is make omiting the measurement resul!s
urther

referonco. When siatemans ot compiion are st hancortantyof wsasursions st 55 akon
into account.

® 51043
r/l!srvi/ except this has been agreed with the client.”

. "
mal u has documented the basis upan which his opinions and inferpretatons have been made.”

®  5.10.6 "When the report contains results of tests performed by subcontractors, these results shall be

rforming the work shall

y When a
ssue the calibration cerificate to the conractor.”
1SO 17025:5.10.7 as per ISO 17025: 5.4.8
5.10.9 “Material amendments to a test report or calbration certificate after issue shall be made only in
which include the statement *Supplement to Calibration
cmmm:m Serel Numbar.oran equivalent form for wording. Such amendments shall meet all the
ki tandar, When &1 necesseryt saue & complte new est rort o Galbraion
Gerieats, i sna oo uniquely identified and shall contain a reference to the original that it replaces.”

THE COST OF THE ACCREDITATION
The cost of calibration services is generally adited to be high, so high is expected to be the cost for
shleog s, Whiat (e o8 ahor s o g el anly s o i asimatad rescss
(see Figure 2and 3

re grouped into bk calagones “The first category fsts the e ‘expenses as specified by accreditation
Sodies (UKAS Updao, 1999) The sscond I the Pocple roquremants and finaly tho (nd ono the
Diorumart vl oy, adaie o o speslc coiaton iy Sy 15 spines vty
with 1SO 9002 certfication for almost 6 years (Cyprus Calibration cm (CCC) Limassol, Cyprus). Wi
was possible the exact costs were drawn. In some other areas, the best possible estimation was. oo n
collaboration with the management of the calibration laboratory. Please note that the amounts quoted in
Figures 2 and 3 are in British pounds and refer to expenses and costs estimated at the end of 1999, when
the artile was firsly written.




SHORT TERM

GENERAL cosT PEOPLE cost | pocument | cost
Review Qualiy
Review Temms of
UKAS spplicaton fees | £620 £600 | Manual and Qualy | £3000
Reference
URAS pre-ssessment Training of Auhorized ‘Amend Documents
fees 2820 | Gnivor 3000 | ssued by the CCC i
B Review IHCP and
UKAS on site :
55640 ancerainics £5000
assessment foes g
URAS post sscssment | o0 e
Re-organisaion of the
2000
Subtoal £13900 13600 7600
Toul 25100
Figure 2 Short Term Financial Resources
LONG TERM
GENERAL cost PEOPLE cost | pocuMent | cost
URAS Anmual Appoint Quality Manager | £12000/ | Update/ Amend
Sunvillance 2980 | an Deutes year Sl
o Update/ Amend
UKAS 4* Amniversary Employ Calibraion | £15000/
el sso0 | Employ Ca Yo | oty M| 5200
Inter-Laboratory Audit | £2000 | Addionsl Labour hours | #2900 “"""‘/ “'“’f“:" 2000
Audic Measurement | 2000 | raining Courses £10000
Subtoal 12940 539000 7000
ol £58940

Figure 3 Long Term Financial Resources



EPILOGUE
The continuously changing and compefitive environment of today, together wilh the vital requirement to meet
our customer’s needs, dictates the necessity 10 become more effective and efficient in our methods of
operation. Some Calibration Gentres gained the most in the recent past few years by achieving the BS EN
SO 9002 certfication. This has established an effective management quality system combining high quality
ata relatively low cost for allcalbration methods. Thus, giving them a competitive advantage.

lowever, this is just not enough today. It is more than necessary to achieve compliance with accredited
methods of calbration, i the laboratory wants to maintain and improve its competitive edge. It s wise to seek
accreditation against the new international standard ISO 17025 As it was clearly reported before (apar from
the differences in scope, use and application) the certfication with the IS 9002 is covering or fuiing only
a small amount of the ISO 17025 requirements. Specifically there are approximately 34 non-conformances
ou 1501 9000, A i
was firslly witten end of 1999 when the ISO 17025 was in its draft form. At the same time the new ISO
2000, Soit
two draftstandards, that is why the new ISO 17025 was considered the base of comparison with an existing
slandard (1SO 9000:1994)and because this is the standard laboratories will seek accreditation. The old ISO
can be used unlil December 2002. After that deadiine all should comply or certified with the new
50 wonsosn

The implementalion o tis new nemallnal sandard, 1S0 {7025, wil hrelors mqulm a remendous afor

wih this qually sys(em have already examined and identified. Of course these requlvsmems 1
laboratory to people in accordance with what they have got and achieved til today.

Novehaess, iaboraores are mors the techrical yetom. Apar rom anything ese they are lso socal
systems. They are about the way people behave and interact with each other. A qualty process can only be
developed through attention to this social system. The technical system, set up by this new international
standard, need to be interacted with the social system in order to buill the correct quality culture.

Through this. vep\m the managemem of Calbraton Laborslorias il have the mume data and ideas as to
mif Give that has
Soan soomealy colocted, lhey can now base their uaas«m and \mv\smem i i sl
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