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2002 HTI GRADUATION CEREMONY

The Higher Tochnical Instute held s 37 Gradustion Ceremony on Fridsy, 28 Jine 2002 o the Cyprus
orratons o Ncosia

Prdta iz of 5000 b Me Ao Posiden, e grcusis vih e gt overd oetomarce
Adtral the Maisie on bohal ofthe Prosidnt M Gsicos Clekdes awarced & pize of (1000 1om 1
he Marne Engneerng Depariment

“The Miniser of Labour and soclal Insurasce Mr Andteas Moushoutas proceedad Wit The award of he

th o o o bon vl proince e T Acing Dol aviried s o
The Chaiman

e

Th Diect Gere o th M f Laburand Sl nsrnce i Lona S s st ha
Carmey, mambor of 10 Paen, gherain i, eprsanaive o 1 bl pares, e

The Prasidon o he Studon Union, M- Marios Lacs acressad the galharkng and hghighied the studerts_

e e Hn 00 o8 those who
‘tended he Ceremany. His spouch s o okows:
o bt of e Moty f Labour s sl e o Hper Techcl st wd e ety
Suions, | vk B o ke o Bt 0w you rcerce . sacond Gencuaton
ey o e g T

e proserco at our Garemony 35 8 ok caed out ot the Higher
Technical Ik,



Vs year 90 students graduate from the three-year fuli namely, 30 in Electrical engineering, 15 in
Mechanical Engineering, 4 in Marina Enginering, 15 in civil Enginaering and 26 in Computer Studies.

Aparfom o e coures, 1o T) s i orgaisc, 7 hort o with .l o 198 paripans tom
indusiry in the framework of Conlinuous Professional Development,

1t Is well known that HTI was established in 1968 on the basis of a 5-year Program of the Cyprus wih the
assistanca of the United Nations Development Program (UNDP), UNESCO and the intemational Labour Office

We have given a total of 4336 Graduates 10 the Cyprus Industry and elsewhere from Technical Engineers to

I Fabrucy 202, tho Gl of Moltes cackdd 1 esabt  Tecticel ivrsty of Apoed Sclacce
ich University the Higher Technical Inslitute together with all the Governmental Institutions of Tertary
Eavonton i parpae,

At TS i o g 1 pen glund e B s 04 ok an vt
four lecture rooms and twelve offcers have been comploted. We continue our efforts for the improvement of
aconpecend oo fstibe Dk m;manm for the Credit Point system have been prepared and
forwarde

In the meantime, the HTI continues 1o offer excellent traning 1o its students both locally and abroad and in
additon, i y op

Furthermore, the HTI continues to offer its services to industry in consullancy work as well as in testing of
matorials

Belore ending my Graduation speach | would fike to thank the various industries, organisations as wall as
Incidul, o e ganerous conatons,schlarsgs nd pizes Qe 0 U8 this yea. Thek names appearin
juation Ceremony bookiat

1 would also ke to express our thanks o his Excellency the President of the Republic forthe Prasidential Prize

Apart from this price however, this Excellency the President of the Republic has offered, the same as last year,
a personal prize of CY1.000 10 the best Marine Engineering gradualing student for which we wish [0 express our
special thanks

Goncaring my spoech | would Ko o wish, on behal of the Miisiy of Labour and Social Insurance and tha
Govornment, q inlife




EDUCATIONAL ACTIVITIES

SHORT INARS by HTI

L. The Electical Enginowing Doparimont organised o 6 and 7 November 2001, two shot courses, on
Etects of ionising radaton on humans: Radlaton protection and radi-diagnosis fof nursing siaft Tho
goursos wem oransed In colaboraion wih the Cypeus Associalion of Medcal Phyice s fio Mol

s s, g Dot o o 5 i 2102 av shor cout, on gt
(1EE) a
o nstulon o Incorporaied Ergineers (1E)ath {11 Arphieat

3. The Heciical Engnowing Depariment organsed evonkng courses on “Dighal Eectronics and
Wicroprocessors” for Tochrican Enginoer.

4. The Engineeting Practcn Deparimont In Colaboraton ith the insiuson of Incorporled Englooers
oranised 4 o on “Princlpies of DIgal T.v., Cable T, - P.C. Networks', The coures 100k pioss

Technical Manager Theochwakis Co Grvece. | Tha. cowso was. sponsored by e Huuman Resource
Development Ay,

5. The Enginnotng Pracie Depariment in colaboraion with the Senvce of Fublc Advinsiraion and
Photoshop

o “Welding and

&
‘machine shop” and tho mochino shap
2002 10 e 2002




7, e Becica Engoery Doparmen i claborscnwih EE ad IE s o, Ascciain o
dicine Sysioms: A biol

overviow” by 5. Vodkarehes on the 5 o March 2002.

8. The Camputer Stues Depariment n it he Cypss Computer Socey ongarised a soves of
mmmoﬂmwmmmuumdﬂnm'mwwﬁm—v ~Jino 2002 Al
o o o

o ECDL corticalo

e Comotr Sodes Daprment i oo v o Gyprs Compuer Scity cgaied the
okowing cou

) Short Course on Managing information Securty
) Tw272002

" and ltornetworking betwoen 22 - 2409 02 al e Holday I ol
W) TOPAP Rewmn 3" 6. 5002 o i o

v ‘Securtty and;

) Business Contiuity Planning botween § -4 2002

attended by HTI

1. M 5. Spyrou atondod a consutaton moetng on Strengthening of the Pofcy nfastructure of the
~enewablo Sources o Energy. Organisd by the Mty of Commerce, Industry and Tousism al 1 Holday
Ina Holel, Ncosia. (17 Docesnber 2002)

2 WS Spyrou ortop or

oty o e Mo 315400 iy 003

3 Mo S Spyrou ing orvanced by
echnoconus L1 o tho Clacpata Hote. (17 4 18 Juno 2002

4. M. S. Spyrou ot  consutason metng on Libarallsation of he Elecircity Market n Cyprus:
Outline of the Legisiaive Framework: Oryanses b tha My of Commerce. ocusty and Touam ai tha
Gyprus normaions Gonlerenco Gonir. (20 June 2002

5,210 Sorahden o - oy Conges b gl EuroSun 2002 Solor Sl
Technical Congross & Pllcylonum orgunsae b ISES: Europa batwoon 2327 Juno 2002

& o f Larring
Canres. 10092002 12-
092002

% ndod o
Nioosia, botween 2.3 Juy 2001

50D Serghkdes v oy i o e Waragems T on Tronds
iharEaulon” pisd by P ureas £ Ui o Ay USA T Do 2 602001
103003:2001

9 M aon 19 0n Very Low Bitate Vdeo Coding

» Tochmical U 12 October 2001
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CCURRENT RESEARCH PROJECTS

'
planning by O D Sergnces |
2

3. Stabity and iress sl of tan s dam i Ausin, Texas, USA. by O Ch. Papacriion
4 Poocanca

s
conceniiaton by Dr N Kaihotos

5 o
P Uk, of Rome. Univ,of P, Inperial
College, U ™o
7
8

(uNOPS)
5 oo, 5 Framemks:
‘Brumtand Solar Gies Netwoks”
10 foxnes

1. E Marutacuring Rapid Potoying by De M. loznndes.
2

‘appropitely) by Ms Cv. Panayiolou
13. Dighal signa procossing by M. D Lambinides
s

Sppou
15
1 Masouchos
W
1
10
r—
20, Wate purication by D P Eettharios
2
ok et shaped pats and theamal depositon by Dr N Argastiioss:
2 Moocleous. DrA.

‘Stassi, and M C Chvisiodoson
23, ltligent robotc conol by D C. Neodeous. Mr P Dsmation

24. Precictfuture ko of a plant by coneion mondoring by D V. Messartes:
=

stciuros and machin ol by Or A, Stassls

8




28, nighways by Dr L. Lazari
2. i 1. Michaelides
28, The pedal curve and surface by Dr Chr. Demetiadis

2. by DrP.

30. Low energy air-conditioning of buldings by Dr. G Florides
31. Hydrogen fuelled internal combustion engines by Mr. | Antoniou
32. Desig i

Kalogirou
£ past . Antoniou
£

Tsioutis, Mr C. Chistofi
35. Desig i .
by Mr Ch. Tsioutis

36, Of Mr E. Evangelou




SPORTS ACTIVITIES

H.TL. participated i the i by the Cyprus.
University Sports Federation

The Students the HT..

H.T.. achieved 3rd place in the women's volleyball Championships

The team pe inthe

H.T.. students particpated in table I
University Sports Federation with mnsvammu results

Four H.T. students participated in the Middle East Mediterranean Scholar Athletes Games, which took
place in Israel

A number of intramural championship games- Futsal, volieyball, basketball, shooting and korfball- were
organised at the premises of H.T!.
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USE OF GENETIC ALGORITHMS FOR THE OPTIMISATION OF
SOLAR SYSTEMS

‘Solers A Kalogirou
Hghor »o. o
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2 SYSTEM MODEL

Tho proor g of tho componers of o sl system i complx it which s bt
other parfomance characorsics) and_prodiciiio(wwathor_ data)

o
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10 rprusont 3
sysiom. sysom boundares consisent wih tho pblen bing anayzed o st esablshed Th s
Processes and et 3 el
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whers avea indeperdont cos. C. s the area (A) depencent ot boh appked 10 tho sk
oo, a0 & o g o i g v B




be 2% of the initil invesiment. The latter account for the energy required (electricily) 1o drive the solar
pump. The total annual cost is given by

C=Ca+C, @
where s the annuily oiven by

i1+i)"
Lk ®
(i) -1

where i s the inflaion rate and N is the number of years the system is operational, ie.,lfe of the system
(20 years)

‘The et enery collected from the collector Qe is obtained by sublracting the annual amount of auxifiary
energy from the annual amount of convenional fuel required to cover the load for a fuel only system, ie.,

O = Quvst = Quns ®
obtained by:
Nsgp=-C.

Finally, the solar energy price, in £AWh,

L (10)
Qu

4. SYSTEM SIMULATION

Wit the sid o TRNSYS and the TMY for Neosia, Cyprus, & number of simulalons were perfomed,
ystem i Tabl ter. solar energy price
) et oty 1 14 o, Wy gt o NGER 1 o b 1 v

collector area and the slorage tank volume. By increasing the collector area more solar eneroy is col

but the solar system costs more, whereas by increasing the siorage tank volume more energy can be

sloed but th losses ot sorage Ank o e snirment e ncreased. Smal stoago ark volumes
nvironmental losses bul increase the losses of energy though the relief valve as they can

ol o haeval vt Selling lemperature.

Table 2. Characteristics o the solar system

Parameter Value/Typ
Load temperaiure 85°C

Load flow rate 2000 e

Use pattem §days awesk. B00-5.00 ours sach day,

Ioad used for the first % of each hot
Collscor o storage disarce | 30m

Piping UA v 20WrC
Piing ulamelev 75mm
Relief val 100°C

Al cases were simulated for a number of collector areas and a range of storage tank volumes. In this way,

ase s created with the combination of the collector area and storage volume on auxiiary energy
required by the system, for various cases. The idea is 0 create a small dalabase of combinations of values
‘and use these values 10 create a ftness function for the NSEP. The data collected from the presen! system
from 7 runs of TANSYS are shown in Table 3. As can be seen from Table 3 as the collector area and the
storage tank are increased the auxiiary energy required is reduced because the solar system can collect

etermined only
once, based on the minimum and maximum values of the paramelers in the data set. For those extreme
conditions, rules of thump can be used such must ‘and 300 lires per sq
meter of collector area.

T chiona ot o vk oot scuon o b perom oy e o TRNSYS and deckls by
trial and e

16



the peculartios of he sysiam._AdSionaly dupondng on the comgulor sysem squency and
complxiy of tho systom, each un might new sevoral miuius 1o howrs 10 0o peronmed. Thus, 1 18
roquired 0 ho proce
e ot S0ch vk 16 prm.

5. METHOD DESCRIPTION
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o i v o optiun
28 mirias b e 533 ooy e l e rsiem. P he pupose. -.a..u.--.,-u

hes paamalocs

T 3. Toaing doa s
=

51 Group Wethod Data Haning Neural Network.

ek e vib e ke ey s, Time oda b o o ol e syt
petore Onatios & el s Wikh s very il o

Wummmmamwmwmmm
ho dala. GMOH works by oms. Thaso
polynomia toms g ot apesson T e

e

ocide how many layors are buil, Tho roaul f g i 1ho oulpul layer can bo represeniod 1 4
inpuis.




onetcalgortns (G e sl o Indn h i sl prtles e  ines nctor s
1. Genotic algorinms us afines” measuto o dlormingwhich o th nciduls n th papuaton

survlve o raprodce. Thes. il o 1 ot sauses go0d solilons (0 rogrss. A gensic agorm
by selective meeamg o popialion of “ndwiduls,cach o whE GoukI 00 & Pl soon o

e room. n e

o et sola anergy pics of tho sla sysem,

tion) in the individuals in
are evaluated by a so-called filness function value, which is a measure of how well the individual solves the
roblem. Then each individual is reproduced in proportion o is flness: the higher the fiiness, the higher its
chance io paripale in mating (cossove) and o produce an offpring, A small umber of new-bom
allsping utorga ihe acion o 1o mutalon opetaor Allor mary gencratons, oy (h0se indviduals who
Ravs Ing bos qenbls (o ihe poit 6 viow of he iness uncion) suive. Tho best indidual provides
0 oplmum o noar P S5180n 13 18 prblam

“The larger the breeding ok s, e gesterhe pelenioto L i balr vl However, o
be appli

rouding paala ke longer ma. Al Tosig o he indwiduss I he ool a now Seaon ul

individuals is produced for festing. The siructure of the standard genelic e e

(Zalzala and Fleming, 1997)

Begin (1)

Inmal»ze > poplaton Fly
valuate fitness of Population P(1)
hile 1Generz(mns Total Number) do begin (2)
| Pouiaion P(+1)aut o Poputon P()
ssover on Population P(1+1)
Apply Vansonon Popotaion P(i+1)
Evaluale finess of Population P(1+1)
t=
end (2)
end (1)
Fig. 3. The siruclure of standard genetic agorthm

During the sstting up of the GA the user has lo specily the adjustable chromosomes, i.e. the paramelers
than would be modified during evolulion 1o obtain the minimum value of the fitness function. In this work,
ihese ara e coleclor area and he siorage Lk volume. Addional he usr st specl ihe ranes of
these values. It is important that the ranges speciied fo be lhe same as the exireme cases used wher
selling up the neural network, In the present work, these are equal fo 100- 300t ot he collcor arca and
10-30m" for the storage tank volume.

The ganetl g paameters s n th presont ok are
0

Populatior
158 parameter 1 5t 1o & low yauo, thr wou ol s ennugh ilren nds of imciduats e
problem satisfactorily. On the other hand, i there are too many plwu ation, a good solution wil take
longer function must be calculat

Crossover vas deminga e prbaifly tha he rossover operalor wil be appled 102 paricular
chvomosome duing  garaton.

Mulanan Fore caatminas tha probabily thal the: mutain operator il be: applied 10-a partcular
m during 2 generalon
Generation gap=5i




chvomosomes, conlinuous and crumaraled. Coninuos aro \mmmnhl’-wmwnhﬁm
alles. Mupo chiomosomes

Tha o Gt valoes of 8 g, 0 i 1 1w cabed
Each vt s oo

g
[
. OPTIMUM SOLAR SYSTEM
raing dotaso (1 ™
o acul (ot 4
i of Tocured 1n 145 typo of problems. A Simiar fueo for data, which are complotoly
1o 1h0 nowork and used for vaklatkn o the bty of th network 10 PO accualo 0As 5

shown in g 5. 1 Shoud be roted hal 1 1his case also o network HrOVGR) n

“The final oquation btaned rom GMDH i
Ve 0.20565.0.83108K $0.32545," 0.07628 X" )

PO pri)

) For s puapose, e fodown)
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[orimmre ]

25 3 a5 4 a5 5 55
Prodictod O, (k10"

Fig.5.

Figuro 6 shows the finess funciion against the number of generations,during the running of the genelic
algorthm program. As can bo seen 1 bes! e s lound t the 45 generation, wich s very fast. 1

e however el e shape of the gragh depends or e e condtons. Th parcy ylar caso
reaaied o et oot mos e oS00 and iniia siorage tank volume equal 1o 30m’. As can

Eauation (11) was used logeihr wih olher haracterisios and economic paramelers of he sysem in
combinahon wih 2 genekc igorim program I fd the optmum colecko area and sirage tark e

program

11) “The adjustable

chvomosomes are setn ilrent oo and the nms funclon s the ol ha contais an sauaton ging

ho NSEP. ihe spreadsh need

oy Chanos e o oroh, s Wb oy 1 catswA i, meoumom vlons
of the inpul parameters and the cell containing Eq. (11).

‘The oplimum solution reached Is: collector area equal to 227.7m" wnmlﬂulnnkﬂzema“ﬂﬂim
wmmypw-lumn ulon s 0098471 EKWh, wheress the net solr snergy price
Tt ana V13 e 00064 SN, The periomance of o aon
munrmﬂ..lovlhcmnvuygmdumsmb/ point marked on Fig. 5, which
compares the awdlary energy predicied el o i ol oings o TRUGYS. T

oomse S o

amber o geresaons
Fig. 6 Plot of best fiiness against the number of generations.

I ahould e noted tt bl the g of th neural ok e genel agritm program requled
just inutes, all on a Pentium




o mthod which
7.concLusioNs,
104 n i papar. il TANSYS
‘and GMDH noursl nehuork. which was rained al hgh accuracy. 15 the ¥ valus obiained s 0.9985.
oo o o
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integrated Project

3-D NANOCONTROL

Prepared by Dr. Nicos Angastiniotis
This LFP6.2002

Al OF THE PROPOSED WORK
The parlicipants consiitute the indispensable components of a concrete mullidisciplinary Integrated Projoct
framework high utization of o

‘agglomerated tailr-sized nano-structured particles.

GENERAL PROJECT APPROACH

The emloyed ganers mathoeicgy el the tmiochamical cervarn of preciror powders and ek

subsoquers derifcalon by means o slcs deposion of consodal net-shaped components. The
mthod (Canadan Paten Paent

Nermbet CAZ100455. Novamber 151005, Ecsopoan £ . October 1
Uapanoso Pont Publcaton Nermoer P00 505104, Docomber 3. 1007, Lod Saes Paiont Pavas Kut
US5776264, July 7, 1998, South African Patent, Patent Number ZA9609689, currently being evaluated) that
yields tailor-sized nano-siructured powder compositions in bulk quantilies. from amorphous based metallc
consiituent

atomic.

level

« Fiuid bed thermocheical conversion o the precursor powders followed by compositional enrichment
for the realizaton of tailor-made nano-structured phases.

* Developmant of nano-stuchursd coning sppicaton parametes based both on sinuaon of the
interaction between particies and ource and deposition wih different themmal spraying

‘The aforemeniioned steps if integrated will ay the foundation of a new manufacturing technology for the large-

NEED AND RELEVANCE
The primary sophcaion flelde thal wikbe tameted re:

Hard coatings for prolonging o o ot e ‘components (e.g. valvs
5pools, etc.) subjected to severe working conditions.
+ High-density
Spacifc nano-siucured powdor composiians wil be sialogical largoted with a view 10 reaizing the

O b LN powrs i s 03 s, T sized nano-grai
fers. can be used for the development of thermal-barrer m«ugs 500, For ‘example, current
production of thermal-barrier coating

ms, shafts, wire

v 1o woa ] cnoain. Thornal sreyod i NCH i Show

 Wou wlorsizea nano-grained conposie powces are expeced 1o possass 8 van Ngh seig
activity and should n of W-C
Notshaped camponenis 2oud e made irom kot e goond WU Gondurn by AU lekg
the following metallurgical advantages: complete of copper in the tur framework al
st (bssnce of coppe beed o), i diocon o mmmmemw
electricalitherm controlled mech; and high arc resistance. Nel-
Srad o ks o s e ot vafoe It soohoon, 1 ol sonaci hos e
EDM_elecirodes, spol-welding eloctrodes, oc. Furthermore, nano-grained W-Gu should_exhibit

Coalings of Co-WC talor-s e on ships, aircralt,

‘expensive and recurring maintenance.




‘SCALE OF AMBITION AND cnmcn. MASS

 pr ipdd-lﬂmuntymlzpilihumlmmlﬁnz
st

yaw-uwmnmmmmuuwnm It must be stated that the coaling
o mrmllummn o as-yninesized nano st expected (0 yield superior perfomance

tured
compocant wih emarable machanca el petios Tho 05 Ny e ooy ty fabricated a
! that

nmms and.

‘The core members of the consorium (17 academic and pivalo European research centers and 10 industial
fosewch odtms s 3 Eitpsen Souraed ik Wiy tegedad posesse srortabie st Wik
@ been meliculously Eur

respeciive fields.
ey maw- oo e Srato mporancs and

tasks. Mlmmlmmmmwﬂlnmlm
leastono 0 the foliowing
Shigaioy e of Gowe: powdor procossing, Say chy lchrology, kchrod he tochoooy. por
consolidat
retirveBitiv s B et B i

INTEGRATION

Due to he ganeric naure o the mathodsiogy and s wide ranging aplicatily t various composlons, the 1P
Inends lo pursus the parsiel invesigan of an execsive goectum of conposiions the
posisolichomt g imellivagarihel elgeriiigh i sl i opnc bl e i

20 NANOGONTFOL vl be camposs by mufidciirary RTDs ad Hoh lechnckgy. essac peorming
d

Dr. Nios Angastnils. who owns 1he inilecua fghs of the palr. a5 h is e nvonior, il develop he
kg harmochemica data thal fo requred o the achevament of the pro-sleted composions wih ha

Canluv NRCT o1 I oghe ol it 1) n Nios. Cypus. The.NRC_apart o havi

implementation fights on the alorementioned patented methodology possesses the capabilly to produce fixed-
bed (imited) prototype quaniilies of the talor-sized nano-slructured powders with the compositions cited in the
absiract and fhus is in position 10 provide all the pertinent thermodynamic. data with regards 1o the spocifics of

Inwhat follows all requisite work ihe respective
core paricipants:

» “Spray deyi il

1,219, 1
“The partners involved wil collaborate in the context of liquid alomisalion by means of spray drying and vl be

pect
charaterists of the spray diying process and wi be expecied o ivesigate the folowig, cperaonal
ation hich oty W et 5 1o i P Chapacolbcn . Ao havacnalen 3
solulon propertes, . feed vicoshy. 3. Foe e, 4 Al e, . Gaslamparaur,
4 omial converson o Ihe_ procusor powdars and subsequen i nesded_ composiona
s lunclonal craraiezalon Wi b sxcaued by the organizatons 1. 13,
17, 19,20,26,26 sscuoid

The pisters e releance wi Colarale n tho cotet of fd bad pertuate procsssng ed vl be
oxpeciet 1o e o o prodeton ot S2 Sttt s The pariars vl oeonial o
the characteristics of the fludization mmm.wnmmmem rational

following oper
asabls,which ofe the means o conrol te productcharctrsts: 1 ncipiet fldzaton valooty 2. Gas
velocity. 3. Girculation patter. 4. Fluklizaton gas. 5. Temperaturo. 6. Reaction time. All the paramelers with

i ing Apoval e s on Novy S New Rl Apeil . 200, Office f Nowl Revearch.
¢ Communications Offce, desiol@ontnayymil el 703-696-S1
N\l Resarchers el fo e o s, ey 27,202 Coporis v
conifer_Hucsusecone vy, il e, 7036960950,




> Thermal sprayingofthe as eynhesized powers o o aoreizad ano-stuctured donso oatings -
rosruetyral and unctonalcharecerzaton il bo execuld by the organizalions 2., 6.8, 10,11 14,
15, 15,23, 23, 24 a5 quoled n taie 1

The S anars ol calisborats in the doposiion of i as synhesized powdors and wil bo arpacied o
pray, Vacuum Plasma Spray (VPS),
uFressure Pl Sorey (LPPS) Gonnolid Ameaphire. Pom Sy, (GAPS), Fiame Spray, Hih
Velody Ory Fuel Spray (HVOF). Dolonation Gun. Tho partners vill conceniate on tho deposilon of he as
o fowate
spray rate, jel pressure, spray distance, elc,) in connection with the final product characteristics (e.0

microsiructure, hardness, bond sirength, wear resistance, thermal shock resistance, thickness).
> Fabicatn of denso nano-tuclied nekshapad componant ol sxcplonaly low emporaures
and funciional 16, 18 as quoted

The aloremarined pariners il colaborato n tho consaldation of o as synihsized powders and wil be
‘expected to perform consolidation of prololype samples for the purpose of making dense tailor-sized nano-
e i e m cnenis by mesre o afles cne of the olowtg st o others: €30

(HIP).
e gk bk oo Uil ety Lol ylent Nl

structured features of the The partners (as
applied 1o e Implmenied wnwmanun echriqun) In connoclon win e o4 prodicl charsctorslcs (09,
high

moduis of evasucuy, ab(as\un vsslslanca)

o pheramens, nonaquilbrum phase dagrams, catayl, propertes. and
mnvhemlm:a\ mmeumg il b0 axoculed B e omantatons 4.7, 14,18, 23 et 1 ke

> 8 i2.15 21 o ntabo .

The p applicatons include components wilh superior resisiance 1o wear, corrosion and erosion and
components 4 sasced- sieccalma. condishiy, cankoled mcanal properss ard gy arc
erosion resis

13, 27 as quoted in table 1

The proposed rojct descrbs a goneri Ihrmcherical processing il it

siruciured particulate alloys and composites and their consoidation info controlled porosity or theoretically

dense sugiures. 1 Is nvisionad it ) processig sieos willoventualy ba Inkad topater 25 a1 megrare

manufacturing and commercially viable technology for the production of flawsiree, net-shape, nano-structured
alloy and composite parts. The spray drier and fluid bed reactor can be consiructed so that processing is

mmmemy Isolated rom th suroundings wilh e e prodct powders discharged diely nio ho feedor of

for subsequent
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INTO THE COST
THE RMAL INSULATION IN HEATED BUILDINGS IN chRus

1.M. Mchaelides*, G, A Thoma*

“Highor Tochiical sthuk, PO Box 20423, Nosia 2152, Cyprs
* MECONE Mechaneal and Elctica Consuliog Enpioers, P.0.Bor 12020, 2040 Nieosta, Cypns.

ABSTRACT

oo prosant v of thormal ogalonof e
m«mmgm—mmmmummwnmmmu
i st

i

Bregs about o sy
T payback prc for hermal koo vaies m 3.4 10114 years Gapending on 1 (o of buiding
envelopa omployed.

Thormal conductity. Central haating. Singo vl Double wall. Heat losses.
u-:w-mmuvn-arm Fusl Consumption. Fus savings. Payback pericd. Optimum sconomic:

1. INTRODUGTION
i Qoneralty acoopte that 1o use of tharmal nsulaton n heated buikings reduces tha buiding heaiing

hemal rsponse of he kg,
eucton i e 43 st o 1 heding oquipment

3 importod onory.
important. Thero are. however, & ihat havo o bo
nd (1961

enegy costs.
The purposo of 1 sty Is o reviow Iho prosent sialion concening the use of tharmal insulaion in
gont

2 BUILDING HEAT REQUIREMENTS
The faic hoal Josses trough & bolding snctue, incun wal, collngs, flors, vidows, doors, e, ar0
rom ho cpson
Q=UxAxaT m
bere .
Tana a7 n'C.

. Tho value of

from he ecuation

@




e, X,

e o X Kk, o b
are the thermal conduciivites of the materials respectively, in W/m K and R and R, the surface thermal
resistances for the inside and outside surfaces of a building element respectively. It is clearly seen in the
above expression that the U-value of a building component can be reduced il appropriate materials having
fow thermal conductivity and large thickness are used.

The cost of fuel used for meeling the heal requirements resulled from heat losses is a function of the
insulation thickness. The greater the thickness of insulation is, the lower vill be the heat losses and the cost
of the heating fuel. The heating cost changes wih the thickness in an exponential vay.

‘According to ASHRAE (1997), the yearly energy consumption of the heating system is determined from the
squation:

K
iy ',"' DOhllyar) ®

re, Q 9y ption, Kz is the total in WK, 1,
is the heatng system eficincy. and DDy () is tho number of Degreo.days for heating at apro-deine o

The . DD tos ). from the

DD, (1) = (day) Y. (1 —1,)" (@

where t is the outdoor femperature, and the plus sign above brackets indicates that only posilive values are
nted.

‘The Fuel Consumption (F) s then calculated by equation 5
Onoyr
oo AR

()
where Hiis the Heating Value of Fuel

method is remarkably accurate for annual heating energy of single zone buildings dominated by
gains through the walls, roof and openings since machinery efficiency is not dependent on extemal
temperatures.

Batnce poit emparstr, o ()
Fig.1. Degree-days, Nicosia, Cyprus

Fgute 1 shaws how heaing degresdays vary with o fr he oly of Nicosis, The plt s obained by
luating equation 4 for different to temperalures. For the presen investigalion, tu was taken as 18°C,
foossh St Yiguro and rpresents average conions In th bulin, The mean monily hourly

external m the Cypr Service (Hadjoannou, 1995) were used
inordr o obian th dogree oy oy By 25kng p e o b a1 oS e 5y

degree-days were oblained. For the purpose of this study the degree-day value corresponding 10 18 °C is
{aken a5 8503 degroe days.
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Tho coso ntaed inlon ncresseswih Hkees; the Ircremerial out e fr boh matral and e,
An increased thickness of insulation il ncrease the nitial costs of the buiding but will tesult in

aling coss, For the ovosans o comk Sicivinces o he nsialon investment 1 s racoisary

nitial cost of buying and instaling the insulation with the sum of the annual energy savings in

o of Present Valos. U i value, ove  socid pa of e, 8 roser tan e ol ivesinent,
then the insulation is cost eflective. Therefore, for an insulated buikd the.problem is
e 1 aporopas icknase ol Inadaio ey emus 10 1 TN G0 ove 8 Sard o1 6,
‘which s usually taken as 30 years (Dulfie and Beckman, 1990)

“The cosis of buying and insialling the thermal insulation are important factors in the cost effectiveness. On
the other hand, credits should be taken for any possible reduciion in the capital cost of the hoaling sysiem
s a result of réduced sizes of equipment. Tharelore, the most appropriate approach is fo use fife cycle cost

The annal cost o fel s found by muiling he anécpate fuel pis wlh he arvual heat osses,
e . i el ek e &

al
o1 he Nih ot o et wi b

_casi™
P == ©
where s the costof fuel for the 1° year.
The a period of N years discounted 10 the present with a discount rate of d and an infiation
o s o el o
¢ i)
pw=—t.[ 1
(i} o
o120 \
0180

J
e rd

wearsananar

1960 1085 1970 1975 190 1965 1990 1995 2000 2005
Yesr
Fig. 2. Variation of heating fuel prices in Cyprus, 1960-2001

The problem, however, n this ind of lang-term analysis, isthe choice of the values of nfltion and discount
rates, which ara ot safoly precictable, because of a number of parameters and unforeseen facts thal may
affect fhem. In Gyprus, the rate of change of the heating fuel prces duing the last 40 yoars was rather
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irregular, as shown in figure 2, plotied from data recorded from the Deparimen of Statistcs and Research
{1999). A i an b seen i o raph. heprioas crsased by near 5 tmas g ho prad of 17686,
there was a reduction that kept prices more o the period of 1986-96

a higher rate during the period of 1996-2001

According to Helcké (1982), a good way of thinking abou inflation rates is n terms of how long it would take
for prices to double. Based on this approach, and taking into consideration hat i the most recent period it
took 12 years for the fuel price to double, an inflation rate of 6% was chosen for the present invesigation.

lo 3. D

ofbrick (Cy
of concrte R
las! LI0W.
o S el Ve TRy 013
Outede srace sl varaircoaliien, 0047
sten efficient

&%
0 172/ve
1250/

£15.00/m

F0.07/m” per mm Ihickness
1,00/

Calorific Value of Fusl 38100 MJlire

For e pupose ofth present nvestgaon, th concepis prosnid alorchead have bn negrated o
o Soripdr rogtames hal were. gevaiped. Bt solt Excel S

oottt i s way Tl hy ot Sl ot owbity I e pariomnance of acualns 1o e
consumption, ik oven o, heating ysem cas, opimu Uickness, ofc. These programmos offor tho

possibily {0 the user of examining he quanlitative consequences of a change in one or mare
arameters, technical and economic facors

The first the folowing results:
« Annual thermal losses (KWh).

Reduction in Annual Thermal Losses when insulation is introduced as compared 1o the non-insulated
case (kWh and %)

. according ist case.

+ Annual cost of heating for a paricular price of uel
. for h o

+ Savings n il co! o Insaling he canral haing eyse o an st g as compared o

the non-insulated cas

+ Payback period.

Itis appreciated that the selection of equipment for a Cenral Heating System is based on the design eneray

foad calcallons. Honce, by s g, a e amauntofsairgeshod be xpscld tom o

reduclon of the size of th hesing syslem dus o the improved energy perlomarce of he buking
i ier 10 acou o 1o

ot dus to the reduced size of the healing system, a staiicl figue of £0,07 pe design syslem Wall was

inoduced. This sialisial flur wes scieved fiom simiar sgle zone buiding ceial eaiing sysiem

dosigns conduc MECONE Conming Evgnaes (2001) nd ok e amaaleﬂ conact prics._ The
in this part of Nicosi ibient
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sl tomporatur of 0°C and indoor deign temparatrs of 21°C; Th icress I bulders:works assacsled

with the introduction of thermal insulation, in terms of /m’, was obiained siatistcally, and based o

nformation collected by MEGONE, from Architects, o Engmem Guanily Surveyars and Consruction
are lsted in Table 3.

0. simderwy, the sscond programem presets a grphial rpresentaln o the cplmu icknessof
Inston. The anual cost for et and e nrasse n i cos o uders Works e i s
mm of msulation ficknass. Tho annual cost o heaing ias then projected fora e span of 30 years o
76 esant o o o st ke SPGB on 0 S T Seohack it s e
The irasaon el wes ved 1 plot & e of grpta, bl show e vartaton o the (ol cycle
cost (LCC) and the healing fuel cost with the insulation thickness, for four different buiding envelopes.
T cr i i v Il i insulaion (1.5, bk wall Wi extmal naiaon, conrse el
with external insulation, and insufated concrete.

5000
4500 |

Total cost

Coste)
g

Fuel I
<

Insulation cost

Insulation Thickness (mm)
Fig. 3. Optimisation of insulation thickness, doubie infilled brick wall

In il our case. e ue cot decreass 3 he inulaton Hcknessincrenses. The e o decroase n el
ry high at smal thickness and slows down as the thickness increases, as compared to the initial
imcsimont cos (baying and fing he nslaton) which nreases wih the hckness)

‘The LCC decreases as the insulation thickness increases, i reaches a minimum, which corresponds {0 the.
aptimum scanomic thickness o nslalion, & the I increasas th th thickness. The rale o decrease s
Pighand dtint al small nslallon ks p o around 40 e, but slows down larer vals,beyond
40 mm. In ases, thet 13 2nga of valuas of icknges or whch i Giaronco i ho LOC doak not
ey s»gnmcanlly “Thas, fo the cass of doube bickwal illed wil insiaton, (s range corresponds 1o
50-60 mm, which implies that 50 mm can be considered as the best thickness of insulation for the case. The.
optimum ranges for the olher three cases are shown in Table 4. In the same Table, the payback period for
ac cass s shown I itresting 0 it the fow aluesof payback parid for the insulation employed in
concrete wals, namely the oof (3,4 years) and the columns and beams (43 years) as well as the larger
trickngesofinsation. T i atfued o the igher termal Conduciviles of Concele, which 1usies 1o
oo o arger Wicknees of il

Table 4. Optimal thickness of insulation
Optimat thickness
Type of buding envelope nsision Peptsckiing
(mm)
Double brick wall infilled with insulation 50-60 I 114 1
Single brick wall with external insulation 50-70 T 87




Concrete wall wih sxtermal Isulation T 5080 T P} 1
Roof with extamal insulation T 60-80 I 34 ]
Comparing betwsen the double b wal infled wilh inuln and the singo brick walwih exemal
Isulain. s seen ta the payback prod o he e s smlle and s apimum econamic thiingssof
Tor exirmalinsuaton o
it can be icroased ot wibt i 1o rovas, SanGares whc ey 30 n 1. g, ot 10
el nvionmental requtements (Adr, 1957 Fusthermors, advarces incaddig a
e o s R 1Y o 1 s o SuoPATeR e &8 aesiholc
appearance, whist ffeinglow mainienance ishos On the et hand, however, it 5 wal foown i

iance
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buildings having a high thermal capacity are generally more suitable for continuous use as compared 1o
il he inside ittent heating.

From the above analysis it appears that thermal insulation in heated buildings brings about a considerable
rsducton in th heaing cols and 1 cosafecvo souton i o opimal thickness of inulton s used:
For comparion purposs, using the model dovelope n s tuy. the oplima ticknossos ol It

Ghown i Tabe 4 wers usad 10 condct a number o calcuaons aing 10 Gelemine (e annual Noating
retoments (o a ypical residenal houss in Cyps. The folowing bulding Conigutaions have been

(a) Without insulation (Single brickwal without insulation, single glazing, non-insulated concrete wall
and rool).

(6) Double brickwall inflled wih insulation, double-glazing.
(c) Double brickwall inflled with nsulation, insulated roof, double-glazing.

(d) Externally insulated brickvwall and concrete walls, double-glazing, insulated roof, i.e. fuly insulated
building.

Extrnaly insuistod

Doubl bickwall nled [

with insaton,Insuioted |
Toof, doubleglazing

Coust ks e

withinsuiaton, do
olazing.

Withoutnsulstion

0
Annual Energy Demond 1)

Fig. 4.

The resuls of these calculations were used (o plot the graph of fig. 4. I is clearly seen that, when using the
fourth type of building envelope, 1. the full insulated buiding, there s a considerable reduction in the.
heating energy demand, which accounts to 72% reduction as compared (o the non-insulated buiding. The:
difference between the ihird and the fourth Cases is a result of the insulated concrete walls (columns and
beams) which in the other scenarios are not insulated. @



mmwmammhllmmmmlelxwm ihermal insutation in heated buildings.
ihe weather and economic. conditions of Cyprus and investigate the optimum economic thickness of

i has been proved ha for a heated house in Cyprs, he use of hermal nsualon o only improves
hermal comion bl 0 sesuls 1 consderabo aneay saings of Up 10 72% 25 compared 10
insulated buildings.
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What do learners of English as an additional language need 10 learn ?

Anastasia Mouskoy Pock
PGOES, BEdHors, Camd Dip.
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LiBr-WATER ABSORPTION MACHINE

G. A Floides, S, A Kalogirou
Higher TochnicalInstuts, Engineerng Pracico Dapariment P O, Box 20423, Niosia 2152, Cypns
ABSTRACT

stago LIBr valer absorpiion machine. Tho necossary heal and mass, Vranser equalions aro prosoniod. Tho
equa
andconclusions 6 exracod

1. NTRODUCTION

measuros sueh as good inulation. doubo nlnxlnﬂ.nuul e s vt v, Loty 43 &
Tigh summertine tamporaur, i cookng cavol b ke o h vl of el cair wih
i s prferable

S arrey. i i sl b s v, co e ot g an s ke sy

absorplon cycle. The i bromido (LIB)waler absoron uns o 1ho e Sutablo wn\uwunm
Snceowcou oo Ty b e ) e b o s g o o o, St
e Byt i e e e o e 8, e i 0 s oty 09
AR s Ehns gD camiay B iRgoralors (Vazakl of
Sapan). Thereore, 1he poscAuby o prockeing abeopiion a-condtioning sy i sl Goes o resdenial
s
The oect a singlo
stago Ll walor Th nocossary Thoso
Gosign o e systom ard . sorsily
anayss b cariod o
2 ABSORFTION COOLING
n s
. or whero thoro 3
absoplon machines provid elablo and quit cooing (ASHRAE, 1397). A mumber of refgerant-sbscrbent
pars X Trese o

Tho ammoniawater pai s nol i
tho gonrir 125G o vwc) s lonpaien o or bo s Wi modm concaiion a0
pasabolc fenace rquicamant. Tho gonoe

v e vt e w5130 'Mmm_mhen-u-nm

ol enwer cost ane easor o stal and opora

i

3, LITHIUM BROMIDE (181 - WATER COOLING

Thi type of oqup mothod)
wihthor e abecrpbon cyce ' Snole or Mulile efoc Tha sgle elec abaOpION lechrology povKies
ek coning coelicent o perommarce (COP) f spproimately 0.7 and opecalos wih heat wpul

in o gt 75° o 20C.Tho o ek gves Hohr COPa i can b o
e o

§§.5




o B i e o o wi S v sk i, o

o jagonl

i mass acton, wi he pura walor o th ot and crysalsaton i 1 43 .

e e sy e b .1, okt (1 W skn el s
Roatonchangor s ncroased. "

I o g, ol snrgy s s ad ki okl e sson The et vipos ) s
1o o, sher ot s s o o conoun. o codivnd o ) s o
it vaporr o s o o o o b
ook s (1)
nw-gma-nw‘u-mmm Sbsorbentiigerant soluon, which i coold 1 he heal

ough a haa cnancer

4. DESIGN OF A SNGLE EFFECT LITHUM BROMIDE-WATER ABSORPTION
CYCLE SYSTEM

a sing
i

apion e e s
et

Tha steady ot roligerant s pur vater.

Al 4D Tt o o
A pnt 10 thro i ony sauraiod
o st

Tha pump s fenicpic.
Thorm ave o jackot hoatlosses.

Tatio 1. Dosigo paramotes
mbol | Examplo Voluo
Capacty 3 104w
5C
‘Gonoratorsouton et emperatirs 0
‘Weak soluion mass acton 3
mas tacton. 0% L
‘Solson femporaire 5
Gas e
Lyt canyoro rom evoperater o —




SOLUTION
HEAT
EXCHANGER EXPANSIDN
EVAPORATOR
PUMP
Fig. 1. Single-effec, lihium bromide-water absorplion cycle.
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Table 3. he system
Descripion Symbol KW
Capacity (evaporator outpul power) 0 100
Pump minimum work input w 029
| Absorber hea, rejected 1o the environment 0 13.42
Heat input 0 the generator o, 142
Condenser heat, rejected 10 the environment 0 1078
Costlicent of perfornance coP 0704
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Absorber inlet LiBr percentage

Fig. 3. Elfectof absorber ilet iBr percentage rato.
Since the absorber exit LiBr percentage ratio is kept constant at BW 1M qvenw IhB difference between the.
absorber

LiBr inlet and outlet percentage ratio is, the smaller tho m: o absorber. Addiionally.
s seen in Fig. 3, flow. On the other hand,

50
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5 GENERAL OBSERVATIONS
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other hand, to ata specilied stage, al the exitof the absorber has to be
maintained al a exit LB p

Considering that the pressures and other poins of the unit the coeflicient of
performance of the unit is lowered when the generator temperature Is increased, leading 10 increase of the
generaor pressure.

The solution heat exchanger increases the efiiciency of the unit. The greater the heat exchanger area the
oreater its effect
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We can therefore deline il as sandy-clay loam. They are poor in Organic matter content 1% but ich in
general Carbonate (CO,), 16-19%.

o y type: o

1. Fresh ground water from a nearby well
2. Trealed wastewater

ted water a

“The following were the major characteristics of the ground water used
high content of soluble elements foxic lo agriculture

‘mmholcm
from e calions pédominant 13 Na' = 21.7 mo
from the anions predominant s Ci = 15,5 mg1

« Electric conduclivity = 3.7 mmholcm
« Highin Na#, C1, CO3 and high pH upto 9.2

Table 1
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‘GENERAL QUALITY CHARACTERISTICS
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Criteria Treated Criteria range Risk Estimation

N Sewage value

035 > Natrium risk-

' o YEs
Fav0.23Ca

2 36 >60° Natrium risk
100G+t YES

Na

3. 50 <50% ‘Magnesium risk
100Mg YES
CarMg

4 439 >18 Gloridisation
288 . YES
5.C1

5 35 G Chiordaion
288 YES
Na+4Cl

5 g 7% Chiondsaion

YES
10Na-5C1-950,

7 ] EF Chiordisaion
620 YES
Na+2.6C1

T xS B ARaTGaTon

Lt} possible.
Ca+Mg+Na+K
g o7 Bl ARaSaton
" possible
Carvga
10. 274 <07 ‘Alkalinisation
possible
Carig
. 290 -No Alkalinisation
+ 1-4 - Possible possible
Ca+Mg ure

2 965 <10

SAR= Na
ot
7 & =%

ESP=  100(0.014755AR - 0.0126)
1+(0.01475 SAR - 0.0126)

Trrigation
Dangerous

Table 2. Risk rteria and Estimation of Salinisation Risk 5]
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