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Life is what happens to you while
you're busy making other plans, John
Lennon. The student’s life in Engineering
Science is not so generous to allow you to
think of extra cultural domains. The funny
thing is that when you thought that you don't
even have time for a snack, a devoted person
to science and research appears and presents
you a challenge that you can't resist. Why?
Because it is something new, because it is a
European level magazine, and last but not
least because you love challenges. This way
you end up making a 3 weekend’s long
research and another 3 to piece it up
together to shape up a preliminary version of
the article. Finally the words take shape in
the idea that you wanted to say at an
particular scientific level, and you have the
beautiful feeling that you finished it. You

begin to )
consider
yourself  an

academician,
but then some
else make
sure to notify
you that you
are far from it. :

With little experience and a
enthusiasm, you take vyour

lot of
responsibility
seriously of managing the editorial. It is very
incredible how the minutes pass when you
concentrate to make a thing end up at its
best. The effort, the time assigned for this
experience gives birth to a new passion: the

Slow, without
work and

desire for writing further.
noticing, the thirst for
documentation takes over.

Viata este ceea ce ti se intampla
atunci cand esti ocupat sa faci alte

planuri spunea John Lennon. Viata de
student in Stiinte Ingineresti nu-i atat de
generoasa cu timpul liber incat sa-ti permita sa
te gandesti si la alte domenii culturale. Poate
de aceea este ciudat ca atunci cand nu ai timp
nici macar pentru o gustare apare cineva - pe
care il simti ca este cu adevarat dedicat
cercetarii si stiintei- si iti lanseaza o provocare
careia nu i te poti impotrivi. De ce? Greu de
spus: poate pentru ca e ceva nou sau pentru
ca e vorba de o revista la nivel european si nu
in ultimul rand pentru ca iti place sa accepti
provocarile. In acest fel ajungi sa faci ceva ce
nici nu visai ca vei face cu numai cateva zile
mai devreme: te documentezi trei weekend-uri
si iti mai petreci inca trei pentru a pune
informatiile cap la cap, pentru a da forma
preliminara unui articol. In sfarsit cuvintele
contureaza ceea ce ai vrut tu sa exprimi si ai
impresia ca ai terminat. Te consideri deja
academician, viata devine frumoasa, dar
aceeasi persoana care ti-a oferit provocarea
are grija sa te anunte ca mai e mult pana
departe.

Cu putina experienta si mult entuziasm iti
iei in serios responsabilitatea de a te ocupa de
editorial. Este absolut incredibil cum trec
minutele atunci cand te concentrezi ca un
lucru sa iasa bine. Efortul depus, timpul alocat
acestei experiente dau viata unei alte pasiuni:
aceea de a scrie in continuare. Usor, usor, fara
sa iti dai seama, te cuprinde setea de lucru si
de documentare. Este o experienta care ne-a
facut sa descoperim cu uimire ca sunt multe
persoane dornice de incursiuni culturale.

Satisfactia lucrului dus la bun sfarsit intr-un
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It is an experience that has shown us
that there are many other persons that are
in need of new cultural experiences and
even editorial ones. The satisfaction that
you have brought from start to finish an
activity in an domain entirely new with the
collaboration and sincere enthusiasm of the
other European editorial collectives has
shown us how an unplanned activity, can
become more important than the one
planned out, and increases in direct
proportion to involvement in the process. If
you are a student, and have free time there
are at least five other activities capable of
taking over at any time, the subjectivity of
the hierarchy being on extremely sensitive
matter. If a year ago someone told me that
I would spend gladly my free time working
on this project, I would have looked at him
(IF T looked) with plenty of reserve and
maximum doubt.

In all the time that has been spend
working for EPMagazine, it has been
forgotten of the technological equipment
and devices, of the algorithms and
methods, of the deadlines of the ongoing
projects.. We have learned the meaning of
collaboration and how important is work
team.

We have discovered that in any domain,
if you want to be heard with interest, it is
important to become a good professional
and learn to collaborate. There are things
that you learn from the others and you can
forget easily, and there are things that you
learn on your own experience and never
forget.

An old Romanian saying: experience
is the mother of learning. We are
confident that we have learned and
continue to learn many things, in different
fields, in the FEuropean family
EPMagazine

domeniu cu totul nou, colaborarea si
entuziasmul sincer al celor cu experienta din
celelalte colective editoriale europene, ne-au
facut sa descoperim cum o activitate
neplanificata poate deveni mai importanta
decat una planificata si cum importanta creste
direct proportional cu implicarea personala. Ca
student, daca ai timp liber mai sunt cel putin
alte cinci activitati capabile sa-I ocupe in orice
moment, subiectivitatea ierarhizarii fiind o
problema extrem de sensibila. Daca in urma
cu un an ne-ar fi spus cineva ca ne vom
petrece bucurosi timpul liber lucrand pentru
proiecte I-am fi privit (daca |-am fi privit) cu
multa rezerva si maxima indoiala.

Pt L

,,,,,

Atat timp «cat s-a lucrat pentru
EPMagazine s-a uitat de echipamente si
dispozitive tehnologice, de algoritmi si modele
si de etapele scadente ale proiectelor in
derulare. Am invatat intr-adevar ce inseamna
colaborarea si cat de important este lucrul in
echipa.

Am descoperit ca in orice domeniu daca
vrei sa te faci ascultat, chiar de catre cei de
aceeasi varsta cu tine, este necesar sa devii
un bun profesionist si sa inveti sa colaborezi.

Un proverb romanesc zice: experienta
este mama invataturii. Suntem convinsi ca
noi am invatat si continuam sa invatam foarte
multe lucruri, in diverse domenii, in cadrul
familiei europene a EP Magazine
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Editoriale

La vita é cio che ti accade mentre sei
occupato a fare altri progetti, 1. Lennon.
La somma tra le attivita legate all'ingegne-
ria e quelle dello studente ci impedisce di
pensare ad altre attivita. La cosa strana e
che mentre pensi di non avere nemmeno |l
tempo per uno spuntino arriva improvvisa-
mente qualcuno appassionato di scienza e
di ricerca che ti pone una sfida irresistibile.
Perché? Perché c'é qualcosa di nuovo, per-
ché c'e una rivista Europea per studenti e
da ultimo, e non meno importante, perché
ami le sfide. Percio finisci per trascorrere
tre fine settimana facendo una ricerca e al-
tri tre mettendone insieme i risultati. Alla
fine ne esce un articolo scientifico e hai la
sensazione di aver portato a termine un la-
voro bellissimo e ti senti quasi un accademi-
co, ma poi qualcuno ti riporta con i piedi
per terra.

Con poca esperienza e molto entusiasmo
ti assumi la responsabilita di scrivere I'edito-
riale; i minuti passano veloci mentre ti con-
centri per fare del tuo meglio e cio ti suscita
una nuova passione, quella di scrivere an-
cora; a poco a poco ti lasci prendere dalla
voglia di fare ancora ricerche e produrre
nuovi articoli.

Questa esperienza scientifico-educativo-
didattica ci ha dimostrato che esistono altre
persone con la voglia di esprimersi. Ci pro-
cura soddisfazione costatare che un'attivita
imprevedibile genera maggiore gioia di
un'attivita ben pianificata; e tale gioia cre-
sce in modo direttamente proporzionale al
coinvolgimento nel processo.

Da studente il tempo libero sembra non
esistere perché ci tuffiamo sempre in nuovi
progetti.

In questo progetto abbiamo anche impa-
rato l'importanza della collaborazione e del

Ek®OTIKO Znueiwpa

Zwn gival auto nou oou ouupaivel,
EVM gioal anaocxoAnuevog kdvovrag dAAa
oxedia, T(ov Aévvov. O1 onoudeg pag oTo
MoAuTexveio, aAAG Kal Ol QOITNTIKEC HAC
EVAOXOANOEIG MEPIKEC (POPEC HAG AMOTPEMOUV
vad OKEPTOMAOTE AAANEC eninmA€ov
dpaoTnpidTNTEC. To aoTeio eivar OTI oTav
OKEPTEDAlI OTI Oev EXEIG XPOVO OUTE yIa &va
OoAvTOUITC, EJPavVIleTal KAnoloG KOANUEVOC HE
TNV EMOTAPN Kal TNV €peuva Kal oou
napouaialel pia npdokAnon otnv onoia Og
unopeic va avriotaBeic. Mati; Eneidn eival
KAt  Kaivoupylo, €neidn €ivar  €va
naveupwnaikd nepIodIKO, Kal  TEAEUTaAiog
AOyoc, aAA@ Ox1 AlyOTEpo ONUAvVTIKOG, VIaTI
OOU apéoouv ol npokAnoelc. 'ETol yia va
TeEAEIWOEIG Eva apBpo KAVeIG TPEIG EBOOUAdEG
£pEUVA, Kal GANEC TPEIC yia va BAAeIg os ogipa
Ta Oedopeva Oou. 2TO TEAOG O  A€Eelg
QTIAXVOUV &€va €MICTNHOVIKO ApBpo, Kal EXEIC
TO €uUXapIoTO aioBnua OTI TeAeiwoec. Apxileig
va Bewpeic Tov €aUTO OOU €vav EPeUvNTH,
aA\aG UoTepa KATl yiveTal yia va oou Oupioel
OTI €ioal, akoun, Hakpida anod auTo.

Me Aiyn euneipia kai noAU €vBoucoiacpo,
avalauBavelg unevBuva va ETOINACEIC TO
ekOOTIKO onueiwpa. Eivar noAU nepiepyo, nwc
nepvouv Ta AenTd OTAV OUYKEVTPWVEDAI YId
va OAOKANPWOEIC Pia OOUAEIG PE TOV KAAUTEPO
Tporno. H npoondbeid, o ¥pOVOG MOU
AQIEPWOEC YIa AUTNV TNV EUNEIPIa YEVVAEI Eva
véo ndbog: Tnv embupia va  ypAYeIg
nepioooTEPA. Apyd, XwpIic va To KaTaAdpeic, n
diwa vyia Oouleid kai  yia avaldnTnon
OeQOUEVWY OE GUVENAIPVEL.

Eival pia epneipia, nou pac €6ei&e O
undpxouv Ki GAAa, NoAAG aTopa, npobupa va
gk@pacTouv. H Ikavornoinan nou voiwBelc anod
TNV apxn MEXP! To TEAOC HIag dpaoTnpIoTNTAC,
nou Oev UNNPXE oTa oxedia gou, Yiveral nio
ONMAavTIKA ano pia oxedlaouevn, kal auEaveTal
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lavoro di gruppo. Se vuoi essere ascoltato,
devi diventare un buon professionista e
imparare l'arte della collaborazione. Ci so-
no cose che impari dagli altri e che dimen-
tichi e cose che impari da solo e che non ti
scordi mai. Un vecchio proverbio Romeno
dice: l'esperienza e la madre dell'ap-
prendimento.

YBOAHA CTaTUA

XXnBoTpT € TOBa, KOETO Cce c/1y4YBa
C Bac, 4OKaTo CTe 3aeT C nNpaBeHe Ha
Apyrm riiaHose - [1XOH JleHbH. CymaTa
Ha WHXEHEepUHroBaTta [AENHOCT MU
CTYAEHTCKM AENHOCTWU MOHSIKOra BM CnMpa
Aa MUCIUTE 3@ AOMbIHUTENHU AEWHOCTW.
CMEeWHOoTO €, Ye Korato CM MUCIUTE, 4e
AOpV HsIMaTe BpeMe 3a 3aKycka, uue,
CBbp3aHN C Hay4yHO-uU3cnegoBaTesicka
paboTa ce nosBsBa M BW NpeacTaBs eAHoO
Npean3BUKaTENCTBO, Ha KOETO HE MOXeTe
Ja yctouTe. 3allo? Tbi KaTo TOBA € HeLlo
HOBO, 3allOTO TOBa € €BPOMENCKO
CrMCaHWe, M He Ha MNocneaHo MSACTO,
3awoTto obuyate npeausBMKaTENCTBaTa.
Mo TO3M HAYMH nMpuUKIOYBaTE  AbArU
nscneaBaHns B 3 cbboTu M Heaenu, n owe
3 pJa M nogpeauTe 3aedHo. B kpaliHa
CMeTKa AyMUTEe CbCTaBNSIBAaT Hay4Ha
CTaTusi, U BME MMaATe KpPacUMBOTO YYBCTBO,
ye CTe § 3aBbpwua. 3ano4ysate Aa ce
CUYMTaTE 3a aKaJeMUK, HO Cnep TOBa HSAKOM
Apyr, He 3abpaBs Aa BW yBeAOMWU, Ye CTe
fanedy ot ToBa. C ManbK ONUT U MHOrO
€HTYyCnasbM, BMe B3eMaTe Ha Cepuo3HO
OTrOBOPHOCTTa CM 3a pefAaKTUpaHeTO Ha
6posi. MHOro e nofo3puTenHo Kak 6bp30
TekaT MWHYTWUTe, KOrato ce
KOHUEHTpUpaTe Aa HanpaBuTe Hewo, U Aa
ro 3aBbpwmMTe MO Han-gobpus HauuH.
Ycunuata, BpeMeTo, NpeaBuAEHn 3a TO3u
ONUT pa)xaaT HOBa CTPACT: XeNaHMeTo 3a

000 NeEPIOoOTEPO dpacTnpionolsioal. Av eioai
POITNTAC, Kal EXEIC EAEUBEPO XPOVO, EXEIC TNV
EVTUNWON OTI TOV €XAOEC, €neIdn NPENEl va
ENIKEVTPWOEIC OAN TNV MNpoooxXry OOU OTO
oTOXO OOU Kal O' autd Nou WMOpPEic va
QrOKOMIOEIG, EUNAEKOVTAC TOV €QUTO OOU O€
TETOIEC Opaoelc (projects). Mabape, OPwC, va
ouvepyaldpaoTe kal N6Co onuavTiko €ival va
douheloupe oav  opada. Av  Béleic va
aKOUOTEIC, €ival anapaitnTo va gioal kKaAdg oTn
douA&ld oou kal va pabaivelg va ouvepyaleoal.
Ynapyouv npaypaTta nou pabaivelg and Toug
aA\ouc kal Ynopeic va Ta &exaosic eUkoAa, Kai
undpyouv npayupaTa nou pabaivelg povog agou
kal ¢ Ta &xvacg note. Mia naAhid poupavikn
napoidia Aéei: H euneipia €ival n Pntépa Tng
YVWong.

Basyazi

John Lennon bir réportajinda Hayat, siz
baska planlar yaparken basiniza
gelenlerdir demistir. Muihendislik bilimleri
ogrencisi olmak hayatinizi ciddi anlamda kultir
lzerinde diisiinemeyecek kadar yogun bir hale
donusturdr. Siz bir seyler atistirmak igin bile
zaman olmadigini distindiigiiniiz anda bilim ve
teknolojiye diiskiin oldugunu bildiginiz biri sizin
reddedemeyeceginiz bir kiiltirel meydana
okumayla karsiniza clkarsa bunu bilmek
gergekten tuhaftir. Neden? Sdylemesi guctir.
Belki uzman denetimli bir Avrupa Dergisi
olmak yeni bir sey oldujundan yada bizim
meydan okumalar sevdigimizdendir. Boylece
biz fark ettik ki hayal dahi etmedigimiz bir seyi
yapiyoruz: Makalenin 6n hazirhigini yapmak igin
U¢ hafta sonu belgelendirme ve (i¢ hafta sonu
da verileri birlestirmekle ugrasmak
icin U¢ hafta sonu belgelendirme ve (g
sonu da kelimleler basta bizim sdylemeyi
distindiigimiz seyleri sodylemeye basladi.
Sonra kendimize daha saygiyla bakmaya
basladik, hayat daha glizel gériinmeye basladi;
ama bu rliya devam etmeyecekti. Bize meydan
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No-HaTaTbWHO nNucaHe. baBHO, 6e3 pa
3abenexunte, Xaxpata 3a pabota M
AOKYMEHTMpaHe Haaaenssa.

ToBa e MpexwuBsiBaHe, KOETO HW MOKa3a,
4Yye WMa MHOro JApyru nuua, KOUTO wMat
XenaHve pa wuspasar cebe cu. JIMYHOTO
3a40BOJICTBO, Ye CTe A0BENM OT HA4anoTo Ao
Kpasi HeMmnaHupaHa AEWHOCT, HO CTaBaHana
Mo-BaXHa OT TMJlaHMpaHaTa € B nMpsika
3aBUCMMOCT OT y4yacTmeTo Bu B TO3m npouec.
AKO CTe CTyaeHT u umate cBoboaHO BpeMe,
MOXETe Aa MOMyynuTe BMEYaT/IEHNETO, Ye TS
He CblueCcTByBa: €TO 3awo Bue Tpsibea Aa
CbCpeaoTOuMTE HaMb/IHO BHUMAHMETO CU Ha
TO3X BBMNPOC, M TOBA HeLWO MoXeTe JAa
MOCTUrHETE, KaTo Ce BKOUMTE B MpoeKTUTe.
Hue Hayunxme cMmncbna Ha CbTPyAHWYECTBO
M KONMKO € BaXKHa ekunHata pabota. Ako
nckate ga bvaete 4yTH, e HeobxoaMMmo Aa
6boete [Oo06bp npodecMoHanMCT M Aa
3anoyHeTe fa ce yunTte pgda M
CbTpyAHuumMTe. MIMa Hewa, KOUTO ce yyaT oT
ApYruTe n MoxeTe necHo Aa 3abpasuTte, HO
MMa Hela, KOWUTO CTe Hayumnam camm U
HMKOra HsaMa paa 3abpasute. EpHa crapa
PYMbHCKa MOroBopka rnacu: OmuTbT €
MakKka Ha y4eHeTo. Hne cMe yBepeHu, 4e
CMe Ce HayuywIu M MnpoAb/hkaBamMe faa ce
YYMM Ha MHOrO Hella, B pa3/iMyHu obnacry,
B €BponenckoTo cemenctso EP Magazine.

~ teknoloji

okuyan ayni kisi kosmamiz gereken yolu
gostererek bizi yeryliziine déndirdi: daha cok
yolumuz var... Simdiden biraz tecriibe ve bol
miktarda cosku ile basyaziya yaklasiyorduk.
Zor olmamaliydi ve bir konuya odaklanmisken
zamanin ne kadar cabuk gectigini gérmek
inaniimazdi. Tim c¢aba ve harcanilan onca
zaman vyeni bir yazma tutkusu meydana
getirdi ve adim adim taslagimiz bizim duygusal

ve kiltirel zenginligimize g6z kirparak
bagyaziya donlismeye basladi. Bu takim
calismasi  yontemi  birbirimizin  sanatsal

yeteneklerini  ve qizli hassasiyetlerimizi
kesfetmemizi sagladi ve bize karmasik bir
gorevi bagarma o6lgutind verdi.

Bizim o6nceki yayin kurulunun cosku
destegini almak gibi bir avantajimiz vardi ve
boylece planlanmamis faaliyetlerin planlanmig
faaliyetlerden daha Onemli olabilecegini
gormek bizi sasirtti ve Onemin burada bir
bagllik islevi oldugu vurgulanabilir.

Bir 6grenci olarak bos zamana ulagsmak
faaliyetlerinizi dikkatli bir gekilde
siniflandirmaniz anlamina geliyor ve her tirli
oznel kriter buna konu olabilir. Eger bir yil
once birisi kalkipta bize bir glin gelecek bos
zamanimizi bir proje Uzerinde seve seve
calisarak gegirecegimizi sdyleseydi ona son
derece slpheli gozlerle bakardik (tabi eder
ona bakarsak).

EP dergisi icin calistigimiz siire iginde
ve cihazlarin ddnyasini  unuttuk,
modellerden ve algoritmalardan, planli proje
bitis tarihlerinden uzaktik ama takim galigmasi
ve is birliginin anlamini kesfettik. Anladik ki
hangi alanda calisirsak c¢alisalm kendi
yasitlarimiza dahi sesimizi duyurmak icin daha
sorumlu davranmamiz ve deneyimlerimizi
takimimizla paylasmamiz gerekiyor.

Eski bir Romanya ata sdzli der ki; pratik
yapmak ©Ogrenmeyi besler. Kesinlikle EP
Dergisi ailesinde c¢ok sey ©grendik ve
ogrenmeye devam edecegiz.
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When scientists are playing
Cand oamenii de stiinta se joaca

Even if it seems strange to imagine
adults playing, at least honorable scientists,
as long as playing refers to a range of
voluntary, intrinsically motivated ac-
tivities that are normally associated
with pleasure and enjoyment and it has
been proved as being an |mperat|ve for all
~higher-
". functioning
of animals,
~ then... adults
are allowed
to play.

What hap-
=, pens when
¥ scientists are
playing ...this
is already a
statistical
story!

For exam-
ple, Johan-
nes Kepler
(1571-1601),
already famous for his researches at the
time — being the imperial astronomer of Ru-
dolph II (1552-1612) - wrote an essay On
the Six-Cornered Snowflake.

Playing with words (in Latin — the lan-
guage of the essay - mix meaning snow-
flake, but in German — the native language
of the author- mix meaning nothing). Even
if circumstantial and not scientific reasons
made him at first to write the essay, the
scientist overcomes the common issues and
finally he concluded that a snowflake might
be a perfect Christmas qift since it comes
down from heaven and looks like a star.

Figure 1 Johannes Kepler

Chiar daca pare ciudat sa-ti imaginezi
adulti jucandu-se, cel putin oameni de
stiintd, atat timp cat joaca se refera la o
serie de activitati voluntare, motivate
intrinsec care sunt asociate in mod
normal cu placerea si bucuria s-a
dovedit stiintific ca ea este necesara pentru
dezvoltarea capacitatilor functionale a
tuturor animalelor... atunci le este permis si
adultilor sa se joace.

Ce se intampla cand oamenii de stiinta
se joaca?... Asta devine deja o problema de
statistica!

-,
Hydrogen
bonds

Liquid water
Apa lichida

Water molecules

Molecule de apa (distributia
spatiala a legaturii de hidrogen)

Figure 2

De exemplu, deja faimos pentru
cercetdrile sale in domeniul geometriei si al
astronomiei Johannes Kepler (1571-1601),
astronom imperial la curtea imparatului
Rudolf II, scrie un eseu despre Fulgul de
nea in sase colturi jucandu-se insa cu
intelesul cuvintelor in Ib. latind nix
inseamna fulg de nea, catavreme in Ib.
germana acelasi nix insemna nimic-.

Chiar daca eseul a avut initial motivatii
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Shared electrons

Figure 3

From this point on the essay talks about ge-
ometrical figures, being the very first known
published work that describes and analyses
the structure of the ice crystals, even on
lyrics.

For him the beautiful six-cornered snow-
flake was just another marvelous example
of the natural harmony concept. However,
fascinated by harmony and relating the con-
cept of congruence to diverse categories of
the physics (three dimensional geometry,
relationships among different species of
magnitude, principles of consonance in mu-
sic, organization of the Solar System) Kep-
ler considered the Harmonices Mundi ( The
Harmony of the World, 1619) his most im-
portant work.

But water and especially its crystals con-
tinued to puzzle and fascinate scientist over
centuries.

We've been
taught from the
earliest ages that
water is the basic
substance for life on
Earth, and we never

Hydrogen bond

doubt it but step-by A H'
-step we discovered :
even more. Figure 4

mai curand sociale decat stiintifice in cele
din urma cercetatorul s-a lasat fascinat de
realitatea observata ajungand la concluzia
ca in lipsa altor mijloace fulgul de nea poate
fi cel mai potrivit dar de Craciun de vreme
ce coboara din cer si arata ca o stea.

In continuare 1insd cheia eseului se
schimbd, observatiile devenind mai curand
geometrice decat literare, astfel incat se
poate spune ca este prima lucrare stiuta
care descrie structura cristalelor de gheata,
chiar daca o face intr-o maniera literara.
Pentru Kepler frumosul fulg de nea in sase
colturi era un exemplu in plus ce venea sa
sustina conceptul armoniei universale si sa-|
lege prin congruenta de diverse alte forme
si relatii (geometria tridimensionala, relatiile
dintre ordinele de madrime, principiile
consonantei in  muzicd, organizarea
sistemului solar). Kepler (fig.1) a considerat
ca opera lui de capatai a fost Harmonices
Mundi.

Dar apa si mai ales cristalele acesteia au
continuat sa uimeasca si sa fascineze
cercetatorii de-a lungul secolelor.

De la cele mai fragede varste ni s-a spus
ca apa este esentiala pentru existenta vietii
pe Pamant si nu ne-am indoit de asta, dar
incet-incet am aflat tot mai multe lucruri
despre apa. Ea acopera 70,9% din
suprafata Pamantului dar reprezintd si
aproximativ 70% din compozitia corpului
uman si intre 2% si 98% din cea a altor
vietuitoare si plante. Este prezenta peste
tot, sustine viata in forma pe care o
cunoastem si proprietatile ei par sa ne fie
cunoscute. Oricum, se pune intrebarea ce o

face atdt de unicd si indispensabild
existentei vietii pe Pamant?
Monoxidul de dihidrogen (H,0),

substanta fara gust, inodora si incolora
cunoscuta sub numele comun de apda, spre
deosebire de alte hidruri care sunt in stare
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Water covers 70,9%
from the Earth’'s sur-
face, as well it repre-
sents about 70% of
the human body com-
position and between
2% and 98% of the
other living forms
~(plants and animals). It
| is widely present, sup-
" ports life as we know it
and its properties seem
to be largely known
b However, what makes
it unique and indispen-
sable for Live on the
Earth? Dihydrogen monoxide (H,0), the
tasteless, odorless and, up to an extent,
colorless substance commonly named wa-
ter, unlike other hydrides (which are on gas
phase at normal temperature, e.g. hydro-
gen sulfide) remains liquid on normal condi-
tions. Even more, its solid phase (ice) is
floating onto the liquid one being less dense
than the liquid one (fig. 2). Actually, water
is the only known substance on Earth where
the maximum density of mass does not
arise when it becomes solidified but at
around 4 °Celsius, in liquid phase; thereaf-
ter, freezing it expands rapidly gaining al-
most 9% by volume due to the spatial ar-
rangement and the electrochemical proper-
ties of the molecules (fig. 3).

The very simple atomic structure of wa-
ter causes its molecule to have electro-
chemical unique properties; the hydrogen
side of the molecule has a slight positive
charge while the other side has a negative
one.

This makes water a powerful solvent
able to solve-minerals from soil and next its
very high surface tension, responsible for
capillary action, helps feeding plants makin

Figure 5

gazoasa in conditii normale de temperatura
(de exemplu, hidrogenul sulfurat), in
conditii normale se prezinta in stare lichida.

Mai mult,
faza solida
(gheata)
pluteste in
cea lichida
fiind mai
putin densa
d ecat
aceasta
(fig.2). Este
singura
substanta
cunoscuta

pana in

prezent a

car e

densitate de

m a s a

maxima este

atinsa in

b faza lichida
Figure 6 ( | a

aproximativ 4 °C) si nu in fazd solida,
pentru ca pe masura ce inghata sa castige
aproape 9% 1in volum datoritd aranjarii
spatiale a moleculelor (fig. 3, 4)

Structura atomica simpla a apei face ca
moleculele acesteia sa aiba proprietati
electrochimice unice; partea moleculei care
contine hidrogenul are o sarcind slab
pozitiva, in timp ce partea opusa are o
sarcind slab negativa.

Aceasta particularitate electrochimica
face ca apa sa fie un solvent puternic,
capabil sa dizolve mineralele din sol si prin
alte proprietati fizice caracteristice
(tensiune superficiala si capilaritate) sa
hrdneascd plantele si animalele facand
posibild viata pe Pamant. Apa mai are si
alte proprietati uimitoare, cum ar fi ciclu/
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life possible on Earth.
Water has many other
amazing properties, like
its complete natural-
cycle taking only nine
days- the most perfect
example of what re-
newable must mean in
the very essence of the

concept; its vapor
phase movement
through atmosphere
and its liquid / solid

phases transformation
determine the climate
on Earth. Consequently,
water is a challenging

Figure 7
substance that continues to puzzle scien-
tists.

Few centuries later, an another scientist,
the well known Romanian academician and
engineer, aviation pioneer and the inventor

complet pe care-l descrie in naturd pe
parcursul a doar nouad zile, un exempu
perfect a ceea ce inseamnd cu adevarat
procesul de regenerare; deplasarile
vaporilor, transformarile de faza si
precipitatile determina variatiile climatice
pe Pamant.

Prin urmare, apa este o substanta
misterioasa care continua sa intrige oamenii
de stiinta.

Dupa Kepler, cateva veacuri mai tarziu, un
alt om de stiinta —academician, inginer, pionier
al aviatiei si inventator al avionului cu reactie-
romanul Henri Coanda (1886-1972) este la
randul sdu fascinat de armonie, simetrie si de
curgerea fluidelor. Efectul aerodinamic

descoperit de el, cunoscut astazi sub
denumirea de efect Coanda (brevetat in
Franta, 1934) n-ar fi fost descoperit atunci
daca autorul n-ar fi fost un observator avizat si
un bun cunoscdtor al fenomenelor de
mecanica fluidelor (fig. 5, 6).

AT os SE T Mai mult decat atat, intre

11 [X[>]8 Bl=®®| jhddentul cu scurgerea de
OE%\/NE* fﬁ/“g‘iﬁ: carburant din 1910 care a

Ao |2 5 |3 compromis modelul  Coanda-

B |3 @’%"7‘«" || Vi x| 1910 prezentat la cel de-al

e S e B DO “3 doilea Salon Aeronautic de la

Paris si anul inregistrarii

"""""" ;_‘.", . - 77 brevetului efectului aerodinamic

I (1934) Coanda descoperise

| & | ="ws 7 domeniul fascinant al

s ST T proprietatilor apei (dupa cum

. = . . . .. mentiona intr-un interviu) si

c ' e " " devenise fascinat (pentru tot
; restul vietii) de misterul

Figure 8 cristalizérii acesteia (fig. 7a, b).

of the modern jet aircraft Henri Coanda De fapt, efectul Coanda aplicat in

(1886-1972) was fascinated by harmony,
symmetry and fluids’ flow. His aerodynamic
effect now known as the Coanda Effect
(patented in France, 1934) would not be
discovered if the author wouldn't be an ad-

aerodinamica, poate fi observat si in curgerea
apei, formarea turbioanelor si a altor modele
din dinamica fluidelor (fig. 5a, 6a) care au fost
studiate de autor mai intai in medii fluide mai
usor de observat si masurat (apa) si apoi
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vised observer and a good analyst on fluid
mechanics’ phenomena (fig. 5, 6).

Moreover, between the 1910’s fuel leaks
incident that jeopardized his Coanda-1910
airplane model at the second International
Aeronautic Salon in Paris and the year of
the Aerodynamic Effect patentee (1934)

Figure 9

Coanda discovered (as he mentioned in one
of his interviews) the amazing properties of
water, on its different phases, and he be-
come fascinated (for the rest of his life) on
its crystallization (fig. 7a, b). Actually the aero-
dynamic Coanda effect, as it can be observed
on water flow, vortex and other powerful dy-
namic models were studied by Coanda firstly
on more viscous fluid (water) and then
adapted to the gasses dynamics. Those mod-
eling steps made seventy years ago making
easier the computer modeling of nowadays
(fig. 5a, 6b). Even if he didn't published any
work based on his water and snow studies,
he invented a machine to make artificial
snow, firstly for study reasons, but later on
this became the first source of artificial snow
produced for the ski slopes (France, 1930s).
In 1963 Coanda presented a test model of a
shrouded Coanda Effect internal nozzle he
designed for underwater propulsion using
steam as the primary fluid. However, his
publicly known scientific activity has been
focused mainly on aerodynamic area, but
one life-long passion remained the study of

transpuse dinamicii gazelor. Acei pasi de
modelare experimentala facuti in urma cu mai
bine de saptezeci- optzeci de ani au facut
posibila astdzi modelarea cu ajutorul
calculatorului (fig. 5b, 6b).

Chiar daca Henri Coanda nu si-a publicat
studiile despre apa si cristalizarea ei, el a
inventat o masinad
™ pentru a obtine
| zapada artificiald,
initial ca suport al
studiilor pe care le
intreprindea, dar
mai tarziu aceasta a
devenit prima sursa
de zapada artificiala
pentru  intrecerile
. de schi (Franta, in
anii 1930). In 1963 Coanda prezinta la NASA
un model de duza cu efect Coanda care era
proiectatda pentru propulsia subacvatica si
utiliza aburul ca fluid primar. Oricum
activitatea sa stiintifica cunoscutda a ramas
focalizatd in domeniul aerodinamic, catre
studiul cristalizarii apei - care I-a pasionat o
viatd — indrumandu-i pe tinerii de exceptie pe
care i-a intalnit la un seminar organizat la
NASA (1964) ambitionandu-i sa rezolve
misterele ascunse in apa si gheata.

Intre timp in Japonia, la mijlocul secolului
XX intr-o perioadd in care oamenii nu-si
impartaseau ideile in timp real prin WWW cum
se intdmpa astdzi, un alt om de stiintd si-a
dedicat intrega viata studiului cristalelor de
gheatd. Cunoscutul fizician si cercetdtor al
fenomenelor legate de zapada si gheats,
Nakaya Ukichiro (1900-1962) (fig. 8a), a lasat
un sistem de clasificare a cristalelor de gheata
(fig.8b) bazat pe observatiile pe care le-a facut
cu echipamentele cele mai performante din
acel moment dar si cu cele pe care le-a
construit special pentru a obtine zapada
artificialda in laborator (fig. 8c). Foarte
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ice, encouraging promising young scientists
on a think-tank at NASA (1964) to solve the
mysteries of water and ice.

Meanwhile, at the middle of the 20" cen-
tury when people didn't shared their ideas
through World Wide Web in no time as we
do now, another scientist, in Japan, dedicat-
ed his entire life to the study of ice crystals.
The famous Japanese physicist and scientist
of snow and ice Nakaya Ukichiro (1900-1962)
(fig. 8a) left a clearly settled classification of
snow crystals (fig. 8b), using for his observa-
tion the best existing characterization equip-
ments of his time and designing an equip-
ment for making artificial snow on lab condi-
tions (fig. 8c). Interesting, hundreds years
after Kepler’s essay to Snowflake another sci-
entist have to wrote ...snow crystals may
be called letters sent from heaven
(Ukichiro Nakaya, Snow Crystals, 1939).
Worshiping his research on natural and artifi-
cial (fig. 8b) snowflakes, a Museum of Snow
and Ice — a hexagonal building remembering
the six cornered shape of snowflakes- has
been raised at Ishikawa, Japan. And the
snowflake story continued; based on Ukichi-
ro’s published studies few years later a com-
plete diagram showing the dependence: su-
persaturation, temperature and snowflake
form was published (fig. 8d). Then suddenly,
especially in the last two decades, the scien-
tific research tools improved essentially and
the characterization and all previous observa-

interesant, sute de ani dupa eseul lui Kepler
un alt om de stiinta avea sa scrie cristalele
de gheata pot fi numite scrisori trimise
din cer. Pretuindu-i munca de cercetare in
studiul zapezii naturale si artificiale (fig. 8c)
japonezii i-au dedicat lui Nakaya Ukichiro un
muzeu al zapezii si ghetii la Ishikawa, o cladire
de forma hexagonala amintind de forma
fulgului de nea. Povestea fulgului de nea
continua; pe baza studiilor publicate de
Ukichiro si alti cercetatori s-au ocupat de
analiza cristalizarii apei, astfel incat citiva ani
mai tarziu avea sd fie definitd o diagrama
completd capabila sa coreleze suprasaturarea,
temperatura si forma fulgilor de nea (fig. 8d).

Apoi cercetarile si-au schimbat dinamica
odata cu perfectionarea echipamentelor de
observare si de caracterizare, dar mai ales
odata cu aparitia microscopiei electronice
(fig.9). De aceasta data au fost create centre
de cercetare dedicate studiului cristalizarii la
toate marile universitati din lume si cele mai
multe dintre acestea desfdsoara programe
speciale de studiu al ghetii si zapezii,
incercand sa rezolve in mod special sensibila
problema a modelarii si simuldrii procesului de
cristalizare la definirea formei fulgilor de
zapada.

Prin urmare, in prezent matematicieni din
intreaga lume definesc modele pentru a simula
cresterea fulgilor de nea stiind ca un fulg
reprezinta un singur cristal de gheata care are
de obicei forma de prisma hexagonala (fig. 9),
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tions could be reassessed by electronic mi-
croscopy techniques (fig. 9). This time re-
search centers of famous universities dedi-
cate special programs to snow and snowflake
crystallization studies, and especially on solv-
ing the challenging issues on modeling the
crystallization process. So, presently world-
wide mathematicians are using models to
simulate snowflake growth knowing that a
snowflake is a single crystal of ice usually
having a hexagonal prism form (fig. 9) but
temperature, humidity (supersaturation), im-
purities, pressure variations, and other varia-
bles can influence the snowflake’s shape.

How? There are networked multidiscipli-
nary scientists working at this. Some of them
are making high accuracy pictures of the real
snowflakes in their environment using spe-
cially designed equipments and software (fig.
10a); others are developing computer pro-
grams aiming to mimic the growth principles
of real snowflakes.

After more than 400 years of wonderings
and searches, mathematical models running
on powerful computers can mime how snow
crystals would grow (fig. 10 b-d); about the
shape...it remains a mystery, yet largely un-
predictable but on the frontage of crystal
growing simulation in all biggest research
centers. That makes us really doubtful when
scientists are playing...
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dar pe care temperatura, umiditatea
(suprasaturarea), concentratia de impuritati
din aer, variatia de presiune si alti parametri
(stiuti sau nu) o pot modifica. Dupa mai bine
de 400 de ani de observatii si cercetari
modelele matematice care ruleaza pe
calculatoarele performante ale sec XXI pot
imita modul de crestere al cristalelor de
gheatd, cat despre forma acestora...ea
ramane incd un mister, fiind panad in prezent
greu de anticipat dar gasindu-se pe lista de
prioritati a programelor de simulare a celor
mai mari centre de cercetare.

Aceasta poveste a fulgului de nea ne face
sa fim circumspecti atunci cAnd oamenii de
stiinta se joaca...
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Pluripotent Stem Cells

During the last decades the scientific com-
munity has made many efforts in order to de-
velop new effective therapy techniques. Health
care, transforming as early as possible scientific
knowledge into solutions and augmenting life
expectancy have become nowadays a primary
objective. At the moment investigating with
stem cells is a solution, but this type of investi-
gations is conditioned by the society in which
we live. Investigation has made possible obtain-
ing a series of cells that have the capacity of
growing and differentiating in laboratory condi-
tions. The mentioned cells are no others than
stem cells that can be derived from embryos,
from fetuses or from the adult organism. Stem
cells are defined as totipotent, pluripotent or
multipotent cells which have the capacity of
generating one or more types of differentiated
cells.

Moreover, a stem cell possesses the capacity
of self-renovation. There are three main sources
for these cells:

« Our own body, which possesses a number
of undifferentiated cells in some of its organs;

« Gonadal cells coming from aborted fetuses;

« Blastocyst phase embryos (between 5 - 14
days after its conception)

Durante las Ultimas décadas, se han hecho
esfuerzos por desarrollar terapias novedosas para
enfermedades sin tratamiento eficaz. La demanda
de cuidados de salud, la exigencia de convertir,
cuanto antes, el conocimiento cientifico en solu-
ciones para las enfermedades incurables y la posi-
bilidad, incluso, de aumentar la expectativa de
vida, se han convertido en la actualidad en objeti-
vos prioritarios. En este punto, la investigacion
con células madre representa una gran iniciativa,
sin embargo dicha investigacion se ve muy afec-
tada por una serie de condicionantes en la socie-
dad que vivimos La investigacién ha hecho posible
disponer de células con la potencialidad de crecer
y diferenciarse también en cultivos de laboratorio
Son las células madre, que pueden derivar del
embrion temprano, del feto o del organismo adul-
to.

WERR T

Asi una célula madre o stem cell se define
como una célula totipotente pluripotente o mul-
tipotente (pueden originar las células de un 6r-
gano concreto en el embridn y luego también en
el adulto), capaz de generar uno o mas tipos de
células diferenciadas y que ademas posee la ca-
pacidad de autorenovacion. Las células madres
embrionarias se pueden obtener de 3 fuentes



History of
Science and Technology

Technology for
Green Energy

European Pupils Magazine

The main use of this type of cells is in
regenerative medicine. Nevertheless the
provenience of stems cells brings with it
ethical problems that make their use and
application more difficult. However an alter-
native to this problem has been encoun-
tered by the Japanese scientist Shinya Ya-
manaka in 2006. His discovery are the in-
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ducible pluripotent stem cells (IPS), known
as IPS. These cells are a type of stem cells
that acquire pluripotent qualities. They de-
rive from differentiated cells, with no plu-
ripotential characters, normally adult so-
matic cells in which the expression of cer-
tain genes is induced. In fact, the cell's DNA
is reprogrammed in order to become a stem
cell that can differentiate into any type of
cell. The antecedent of the IPS has been
found in the technique of generating adult
animal clones and it is that of nuclear trans-
fer. The first example of this technique is
Dolly, the sheep. The procedure consisted
in obtaining the nucleus of a mammary
gland cell of an adult white sheep and
eventually introducing it into a previously
enucleated oocyte of a black sheep. The ob-
taining oocyte was transferred to the uterus
of a third black sheep, which would be the
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Skin cells
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distintas:

Nuestro propio cuerpo que en determinados

organos dispone de algunas células que to-
davia no estan completamente diferenciadas;

Las células precursoras de las gdnadas de
fetos abortados;

Los embriones cuando estan en fase de blas-
tocito (entre 5 y 14 dias de su concepcion);

El conocimiento de estas
células y de las técnicas que
permiten manipularlas ha po-
sibilitado el nacimiento de una
nueva terapia, la medicina re-
generativa. Esta tiene como
objetivo curar enfermedades
debidas al funcionamiento
andmalo de determinadas cé-
lulas, tejidos u drganos fun-
cionales inmunolégicamente
compatibles con el paciente.
Sin embargo, dichas células
conllevan una serie de conflic-
tos éticos los cuales dificultan
su aplicacién y desarrollo. Como alternativa a
estas células madres embrionarias surgen las
IPS, descubiertas por el japonés Shinya Yama-
naka en el 2006. Las células madre inducidas,
cominmente conocidas por la abreviatura de
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adoptive mother of the embryo. The result
was that Dolly was a white sheep, a demon-
stration that it was a clone of a white sheep
and not the natural embryo of a black sheep
(1). Obtaining an IPS consist of a process
which involves reprogramming the nucleus of
the cell instead of eliminating it.

Cell growth
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Figure 5

Nuclear reprogramming consists of chang-
ing the gene expression so that the cell con-
verts to a completely different cell type. For
example, by using this method, an epithelial
cell can transform into a hepatocyte or a neu-
ron. Pluripotency can be induced in these
cells. The Japanese investigator was the fa-
ther of this type of reprogramming using a
series of transcription factors, known as Oc-
t3/4, Sox2, c-Myc and KIf4.

It was back in 2006 when for the first time
a positive result was obtained in creating an
induced stem cell (using mouse cells)(2).

Cellular transformation is realized using
viral vectors: retrovirus (or lentivirus) that
can carry the gene sequence of the four tran-
scriptional factors. Because of the use of this
type of vectors the possibility of clinical appli-
cations is limited due to the risk of mutations
and cancer. Despite this fact, Yamanaka him-

sus siglas en ingles IPS, son un tipo de célula
madre con caracteristicas pluripotenciales que
derivan artificialmente de una célula que inicial-
mente no era pluripotencial, por lo general una
célula somatica adulta, y sobre la cual se induce
la expresidén de ciertos genes, es decir, es una
célula cuyo ADN ha sido reprogramado para
comportarse como una célula madre embriona-
ria adquiriendo la capacidad de diferenciarse en
cualquier tipo de tejido.

El antecedente de las IPS se encuentra en la
manera de generar clones adultos de animales
mediante la transferencia nuclear. La primera
vez que se obtuvo un clon a partir de un animal
adulto fue el nacimiento de la oveja Dolly, el pri-
mer mamifero clénico de la historia.

En el caso concreto de la oveja Dolly, los
cientificos obtuvieron un nicleo de una célula de
la glandula mamaria de una oveja adulta de ca-
ra blanca, lo introdujeron dentro de un ovocito
previamente enucleado de una oveja de cara
negra y lo transfirieron al Utero de una tercera
oveja también de cara negra, una madre adopti-
va donde se desarrollo el embrion.

Asi, el hecho de que Dolly tenga la cara blan-
ca sirve como garante de que esta es un clon de
la oveja de cara blanca y no un hijo normal de
ninguna de las otras dos ovejas (1). La repro-
gramacion nuclear es el cambio de la expresion
genética que permite que un tipo de célula se
convierta en un tipo distinto. Gracias a esta téc-
nica, es posible lograr que una célula de la piel
se convierta en neurona o en una célula hepati-
ca. Estas celulas se pueden inducir para ser plu-
ripotentes.El investigador japonés fue el padre
de este tipo de reprogramacion mediante el uso
de una serie de factores definidos, denominados
Oct3/4, Sox2, c-Myc y Kif4. Fue en 2006 cuando
por primera vez consiguio obtener un resultado
positivo en la obtencion de una célula madre
inducida (en este caso, de raton) (2).

Con dichas células seria posible disefiar el
siguiente esquema terapéutico: de un paciente
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self tried to solve the problem without using
viral vectors and he managed to do so in
2008 (5).

Clinical applications may consist in the
next therapeutic scheme: if a patient suffers
a disease that affects one type of cells in par-
ticular, healthy cells could be taken from him
and reprogrammed in order to obtain IPS that
would differentiate into the affected cellular
type and could replace the damaged cells re-
pairing them. One of the great advantages
that this technique brings is that it maintains
the immunitary identity of the cells. For ex-
ample, the IPS can be of use in the case of
diagnostic probes and prenatal treatment of
genetic diseases. In diagnostic probes amni-
otic fluid cells and cells from the chorionic vil-

e TR 28 lus are
N S¢ AO); N used. If
these cells
were repro-
grammed to
IPS they
could be
used in ear-
: ly treatment
Figure 6 of the af-
fected fetus. In the second place IPS could be
the solution for treating type 1 diabetes,
which nowadays affects an important per-
centage of the population. The therapy would
consist in replacing b - cells. For this the IPS
obtained from the same patient would differ-
entiate into insulin producing cells. The IPS
could also be the solution for cardiac and
neurologic diseases.

The discovery of IPS and their continu-
ous development bring a series of ad-
vantages and inconveniences. The principal
disadvantages are the prospective power of
transmitting viral diseases and generate tu-
mors (because of the use of ¢-Mycwhich is
a known oncogene), but there are also dis-

FADAM,

www. Adamimages.com

que padeciera una enfermedad congénita o de-
generativa la cual afecta principalmente a algln
tipo celular, se podrian obtener células sanas
que podrian ser utilizadas para obtener IPS; a
partir de las IPS se derivaria, mediante diferen-
ciacion, el tipo celular dafiado o en degeneracion
gue se quisiera sustituir o reparar. La ventaja de
este procedimiento es que no requiere el uso de
embriones y que conserva la identidad genética
de las células por lo cual no deberia haber pro-
blemas de un rechazo por parte del paciente.

En estos Ultimos afios se han realizado varias
investigaciones y experimentos para aprovechar
el potencial terapéutico de las células en cues-
tion. A continuacion expondremos algunos
ejemplos relevantes sobre el tema.

Se puede resaltar la aplicacién de las IPS en
el diagndstico y tratamiento prenatal de enfer-
medades genéticas. En las pruebas de diagnosti-
co se utilizan células del liquido amnidtico o cé-
lulas de muestras de vellosidades coridnicas si
estas células se pueden reprogramar como IPS
podrian utilizarse en el tratamiento temprano del
feto afectado durante el periodo prenatal. Otra
de las soluciones que aportan las IPS es el trata-
miento de la diabetes de tipo 1 (T1D), la cual
afecta en la actualidad a un importante porcen-
taje de la poblacion.La terapia utilizada para la
T1D consta en reemplazar las células b. Las IPS
asegurarian una tal fuente, dado que se podrian
inducir a diferenciarse a células pancreaticas
productiors de insulina.

Las IPS también pordrian ser una solucion
para el tratamiento de afecciones cardiologicas y
neurologicas.

El descubrimiento de las células IPS y su
continuo desarrollo y crecimiento que esta te-
niendo en los Ultimos anos, lleva consigo toda
una serie de ventajas e inconvenientes, pero hay
que tener esperanza y hay que proveer métodos
para animar la investigacién sobre este tema, que
tiene una meta tan noble como salvar la vida.
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advantages of ethical nature, given that
these cells could be used to generate
germinal cells and therefore create hu-
man beings. However, this last use would
imply difficult techniques and it would be
too early to talk about ethical implica-
tions.

The advantages of the IPS consist in
their high genetic homogeneity, which fa-
vors their possible clinical use, given that
they do not induce an immunological re-
sponse. Moreover they offer the possibility
of creating a personalized treatment for
each patient. The IPS also provide a less
expensive method, taking into account the
fact that their obtaining does not imply hu-
man oocytes, hence the technique is easier.
This fact brings us to the previous ethical
point, which this time would cause no po-
lemic given that the IPS are obtained in the
laboratory, without the sacrifice of human
embryos.

Even though not much is known about
the future of the IPS we have to take into
account that investigations started in 2006,
which is a short period of time ago. We
have to hope and we have to provide meth-
ods in order to animate and inspire investi-
gation on this subject, which has such a
noble purpose as saving human life.

Iconography
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contents/v73/full/73131438.html
www.adn.es/tecnologia/20080109/IMA-
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http://technicalstud-
ies.youngester.com/2008/08/stem-cell-
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The technological evolution, especially
after the Industrial Revolution (18-19%
century), created the necessity of
manufacturing interchangeable parts. This
leaded producers to face one of the major
problems of manufacturing, caused by the
lack of unity on the measure systems.

Worldwide, where the germs of
civilization emerged and evolved, also
appeared the necessity of giving a measure
to certain things, both on physical and
philosophical way.

a7 Est modus in
rebus (Latin)
means that there
is a proper
measure in
everything and
the golden
mean should
always be
observed.

It is really
fascinating  that
the capability of a
community to
describe measure

DENUMIRE SUBUNITATI

Evolutia tehnologica, dar mai ales
Revolutia Industriala (sec. XVIII-XIX) au
condus la necesitatea fabricdrii reperelor
interschimbabile si au ridicat primele
probleme majore din lipsa armonizarii
sistemelor de masura.

Peste tot in lume, acolo unde s-au
dezvoltat si au evoluat nuclee ale civiliztiei
umane, a aparut si necesitatea de a da o
masura lucrurilor atat in plan fizic cat si
filozofic- Est modus in rebus (Latin)
inseamnand este o masura in toate.

Este cu adevdrat fascinant modul in care
capacitatea unei comunitati de a descrie,
madsura si caracteriza realitatea obiectiva si
de a modela si abstractiza realitatea virtuala
(filozofic, matematic, etc) i-au determinat
insdsi evolutia.

Comunitatiile izolate ale antichitatii si ale
perioadei medievale au operat cu diverse
sisteme de masura care interactionau
sporadic, exclusiv pe caile comerciale.

Desi definite pe diverse coordonate
geografice primele unitati de masura
relationau elementele anatomiei umane cu
obiectul de caracterizat: degetul, palma,
cotul sau pasul (figura 1).

MOLDOVA MUNTENIA

Versta 835 stanjeni 1.67 km

Funie 4prajini 12 stanjeni  26.76 m 2424 m
Prajina 3 stanjeni 6.69m

Stanjen 8 palme 223 m 1.97 m
Cot 66.4 cm 63.7 cm
Palma 10 degete 27.875cm  24.625 cm
Palmac 12 linii Md 35 mm 20.5 mm
Deget 10 linii Mt 28 mm 25 mm
Linie 2.9 mm 2.5 mm
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Table 1: Old units in
Romanian historic regions

Name Subunits Moldavia Munte-
nia
Versta 835 stan- 1.67 km
jeni
4 sticks 26.76 m 24.24 m
HEE 12 iris
Stick 3 iris 6.69 m
Iris 8 palms 2.23m 1.97 m
Elbow 66.4 cm 63.7 cm
Palm 10 fingers  27.875 24.625
cm cm
12 lines 35 mm 20.5 mm
Palmac
Md
. 10 lines 28 mm 25 mm
Finger
Mt
. 2.9 mm 2.5 mm
Line

and characterize the objective reality, to design
abstract issues or to seed notions of virtual reality
(on philosophical and mathematical ways)
induced the evolution of the society itself.

The solitary communities, from Antiquity and
medieval decades, used several systems of
measurement which were interacting just
sporadically, exclusively on the trading ways.

Even if there were created on different
geographical areas, the first units of
measurement were — without exception - related
to the elements of human anatomy such as:
finger, palm, elbow or footstep (fig. 1).

It is useful to mention that these units did not
have the same effective value and the traders
knew this aspect better than anyone else, but
they also knew the art of negotiation and, at the
best, the art of guns. For example, the units of
length were different from one territory to
another even inside the same culture (table 1),
but they fluctuate also across continents (table
2). Most of the geographical discoveries from the

Table 2: Old units in Ancient Greece

Greek Name Equivalent Metric
System
Dactylos The length 0.0193 m
of a finger
Palaeste The wide of 0.0771 m
the hand
Spithame The dis- 12 dactili
tance be- 0.2312 m
tween two
fingers
Pos Feet 16 dactili
0.3083 m
Pehys Elbow 0.4624 m
Bema Step 0.771 m
Orgynia Iris 1.85m

Este de prisos sa mentionam ca ele nu
aveau strict aceeasi valoare si cel mai bine
stiau acest lucru negustorii care strabateau
caile comerciale ale vremii si erau fini
cunoscatori ai artei negocierii, dar si ai artei
armelor.

Unitatile de masura pentru lungime, de
exemplu, erau diferite de la un tinut la altul
in interiorul aceleiasi culturi (tabelul 1),
variau de la tard la tara (tabelul 2) si de la
continent la continent. Marile descoperiri
geografice ale secolelor XV-XVI au fost intr-
un fel precursorii Revolutiei Industriale
dinamizand relatiile comerciale si antrenand
astfel prin parghii economice modificarea
conditiilor de productie si ale raporturilor cu
forta de munca.

Prin urmare, la sfarsitul sec. XVIII are
loc o ireversibila rdasturnare de situatie.
Ceea ce functionase in societdtile agricole
relativ nuclearizate, legate doar de punti
comerciale si eventuale campanii militare,
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XV-XVI centuries were a sort of forerunner for
the Inaustrial Revolution, stimulating the trading
relationships and the use of the economical
instruments to succeed into modifying the
conditions of production and the relationship with
the workforce.

So, at the end of the 18" century a severe
approach on the harmonization of the
measurement units imposed itself. What was
efficiently running in the agricultural societies,
closed communities having just incidental
connections through the trade routes or by the
military campaigns, became useless/invalid once
of a sudden. New commercial relationships and
cultural interferences were taking place on a very
short frame of time opening an era of
knowledge, which was going to modify forever
the way of perceiving the Universe.

The measurement approach, started on the
most accessible way from body related units,
evolving in just few centuries (once with
telescope and electronically microscope
inventions) and reaching the macro- and micro-
size characterization of Universe. These notions
have been theorized long before by philosophers,
even without effective tools of describing or
measuring them, thus making possible the
evolution of thinking and modeling through a
highest level of abstraction. Actually, in front of
the increased orders from the textile industry and
aimed by the wish of making order in trading
relations, the French were the first who tried to
erase the dysfunctions caused by the lack of a
unique system of measurement, implementing
the first one by the power of law in the entire
France. So, on 26" of March 1791 T7he
Constituent National Assembly adopted the
principles of creating a system of measures
and weights (system des poids et mesures)
which was based on a unit length called meter
(gr. Metron = measure)and being equalwith
the 10th million part of Earth meridian
quarter. This definition was proposed by a

devenise dintr-o
data inoperant.
Aveau loc schimburi
comerciale dar si

Le Systeme
international d'unités
The International

System interferente
of Units culturale si  se
porneste astfel intr-

0 maniera nebanuita

e o) adevarata
aventura a

cunoasterii, care

Figure 2 avea sa modifice
International System insusi modul de
of Units percepere al

Sistemul international Universului.

de unitati de masuréa Incepand de la
cea mai accesibila forma a descrierii, de la
marimile corporale,
urmeaza sa se ajunga in doar cateva
secole, odata cu inventarea telescopului si a
microscopului electronic, la caracterizarea
macro si micro universului, notiuni pe care
filozofia le teoretizase fara a le putea
descrie si mdsura cu mii de ani finainte
facand astfel posibild aceastd evolutie prin
capacitatea de abstractie. Concret, in fata
comenzilor tot mai mari din industria textila
si din dorinta de a pune ordine in relatiile
comerciale francezii sunt primii care
incearcd sa inldture disfunctiile lipsei unui
sistem unic de madsurare prin
implementarea unui asemenea sistem pe
intreg teritoriul Frantei. Astfel la 26 martie
1791 Adunarea Nationala a Constituantei a
adoptat principiul constituirii unui sistem
de masuri si greutati (system des
poids et mesures) ce se baza pe o unitate
de lungime: metru (gr. Metron =
masurd), egala cu a 10-a milioana parte
a sfertului meridianului pamantesc.
Definitia aceasta a fost propusa de catre o
comisie numitda de Academia de stiinte din
Paris. Sistemul de unitati nou creat in
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committee called The Academy of Science from
Paris. From this moment started a new stage in
the history of measurement units which was
going to lead to the International System of Units
(fig. 2).

It is to be mentioned that SI become operable
and it was implemented in many countries as an
expression of their industrial development
(beginning with 60’s), but also like an expression
of their political will. Presently most of the
countries adopted SI, but there are still some big
economical powers, like United States or Great
Britain, on the course of adapting to it. US are
operating with a limited number of elements from

Compass
Compas

Quadrant
Cvadrant

Vernier

Franta a fost denumit Sistemul Metric si
odata cu el a inceput o noud etapa in istoria
unitatilor de masura ce avea sa duca la
Sistemul International de Unitati (SI).

Este interesant de mentionat ca sistemul
devine operabil si este implementat de tot
mai multe tari pe masura ce nivelul lor de
industrializare creste (incepand din 1960),
dar si ca expresie a vointei politice. In
prezent cele mai multe state au adoptat SI,
dar mari puteri economice precum Statele
Unite ale Americii opereaza si in prezent
doar limitat cu elemente ale SI (Sistemul
International); Marea Britanie este de

.
‘ Y
Ia

Vernier Caliper
Subler

Figure 3

the International System and Great Britain is in
the process of adopting SI for almost one
century, aspect that is reflected also in the
dynamics of units’ harmonization among the
Commonwealth’s countries.

It becomes clear that through standardization
it was enhanced a way of characterizing and
measuring phenomena, an engine for science
and technology that get the control over the
dynamics knowledge development, boosting all
the other domains of social and economical life.

Knowledge is power

What type of connection can be among the
period of Chinese Han Empire (202 BC-220 AD),
the cursor, the oldest wooden compass found on
the archaeological remains of a Greek settlement
near the coast of Italy, and the caliper of Pierre
Vernier? Reviewing the history of almost two

aproape un secol in curs de adoptare a
sistemului metric, ceea ce se reflectd si
in dinamica armonizarii cu SI in fostele ei
colonii. Un lucru a devenit cert insa: odatad
aparuta si perfectionatd o modalitate de
caracterizare si de masurare a unui
fenomen stiinta si tehnologia preia controlul
asupra dinamicii dezvoltdrii cunoasterii
impulsionand toate celelalte domenii ale
vietii sociale si economice.

Cunoasterea inseamna putere

Ce legaturd poate fi intre Imperiul Han
din China anilor (202 BC- 220 AD), cursor,
cel mai vechi compas din lemn gasit printre
vestigiile arheologice ale wunei asezari
grecesti din apropierea tarmului Italiei,
Pierre Vernier si subler?

Trecand in revista istoria unei perioade
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millennia it
appears that a
bronze tool using
a slider system
was used by the
Chinese since the
Han dynasty to

i | - - -41[-"-?-5
gl

& calculate  the
N A days, months and
L TPYTTRE years.

—— Instruments
like  compasses
have been used
since ancient
period for
measuring  the

Figure 4 distances on

Electron microscope
constructed by Ernst  peing firstly made
Ruska (1933) by wood (fig. 3).
Primul microscop electronic In 1631 the
French
mathematician and inventor Pierre Vernier, who
was also passionate by navigation, published in
Brussels a treatise on the construction, uses,
and properties of a new mathematical
quadrant, the quadrant being the mathematical
term for Y4 of a circle and also a navigation tool
widely used long before the period of the Great
Geographical Discoveries.

So, now becomes obvious how the calendar,
compass, quadrant and mathematical tables
joined into the instrument invented later on, in
1851, by Joseph Brown, giving a more effective
use to Vernier caliper (fig. 3), an instrument able
to read thousandths of an inch - because the
invention didnt emerged in the area of SI but in
the Imperial System of Units.

If the road toward the compass took almost
two millennia, that one toward the electron
microscope was only...80 years away.

In 1929 the French physicist Louis de Broglie
received the Nobel Prize for Physics for his

navigation, these

de aproape doua milenii se poate spune ca
instrumente din bronz care aveau cursor
erau folosite de chinezi incd din vremea
dinastiei Han pentru calculul zilelor, lunilor
si anilor de pe parcursul anului. Pentru
masurarea distantelor si in navigatie s-au
folosit multa vreme, inca din antichitate,
instrumente asemanadtoare compasului,
confectionate mai intai din lemn (fig. 3).
In 1631 matematicianul si inventatorul
francez Pierre Vernier, care a invatat
stiintele exacte de la tatal sau, publica la
Brussels un tratat despre constructia si
proprietatile unui nou cvadrant (The
Construction, Uses, and Properties of
a New Mathematical Quadrant),
cvadrantul fiind termenul matematic
pentru % dintr-un cerc, dar si un
instrument de navigatie utilizat pe scara
larga cu mult Tnaintea perioadei marilor
descoperiri geografice (fig. 3)

Iata cum
calendarul, =
compasul,,/ ;
cvadrantul § '
si  tabelele
matematice
aveau sa se
reuneasca in |

1851 in|

instrumentul |

inventat de

americanul

Joseph -

Brown, Figure 5

sublerul cu Siemens-electron-
vernier microscope
(fig.3) Miroscop electronic modern
(vernier (Siemens)

caliper), capabil sa citeasca miimi dintr-un
inch — pentru ca inventia nu s-a produs in
spatiul SI ci in Sistemul Imperial de unitati
de masura.
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discovery on the wave nature of electron. Only
two years later (1931) the German engineers
Ernst Ruska and Max Knoll designed the first
electron microscope able to increase the image of
the objects for about 400 times (fig. 4).Currently,
operating on the same principle the electron
microscopes provide better resolution of about
0.2nm for a 2x10° power magnification (fig. 5),
while the best optical microscopes are limited by
the diffraction phenomenon at a resolution
around 200 nm for a magnification power of up
to 2x10°. The fact is that after the occurrence of
the electron microscopy a new field of research
has been revealed. Its potential has to challenge
all areas of science, opening to knowledge a
universe with new properties and laws, able to
redefine many of the present knowledge.

Daca drumul de la compas la subler a durat
doua milenii, de la subler la microscopul
electronic n-a mai fost decat un pas de...80 de
ani.

In 1929 fizicianului francez Louis de Broglie
primea premiul Nobel pentru fizica pentru
descoperirea naturii ondulatorii a electronilor,
descoperire pe care in 1931 inginerul german
Ernst Ruska si colegul sdau Max Knoll
fundamentau constructia primului microscop
electronic, capabil sa mareasca obiectele de 400
de ori (fig. 4). In prezent, functionand pe baza
aceluiasi principiu, microscopul electronic ofera
o0 rezolutie mai buna de 0,2nm pentru o putere
de marire de 2x10° (fig. 5), in timp ce
microscoapele optice cele mai performante sunt
limitate de difractie la rezolutii in jur de 200 nm

Figure 6
Mili- and micro- sized applications of a
DNA biochip
Aplicatii mili- si micro- dimensionale

Something similar happened with the
knowledge at the macroscopic level that made
possible the beginning of the Spatial Era
otherwise than as a science anticipation scenario.

Telescope is an instrument consisting of a
sequence of lenses and mirrors used to identify,
observe and possibly taking photos of objects
situated at large distances.

Beginning with the first observation regarding
the magnifying effect of water glass lens, until
the nowadays achievements on lens industry
some basic optical scheme were defining the
characteristics of the first instruments designed to

Figure 7
Nanostructure application/ Image
Aplicatii nanostructurale/ Imaginea unui
biocip ADN

pentru puteri de marire de pana la 2x103. Cert
este ca dupa aparitia microscopului electronic s-
a dezvadluit cercetatorilor un domeniu al carui
potential era doar intuit, un microunivers cu
proprietati si legi noi, capabil sa redefineasca
multe dintre domeniile stiintei si sa creeze
ramuri stiintifice noi.

Ceva asemandtor s-a produs si la nivelul
cunoasterii macrouniversului.

Pornind de la efectul de lupa observat la
primele lentile cu apd, pand la obtinerea
lentilelor propriu-zise si la definirea schemei
optice caracteristice primelor instrumente
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increase the image of the planets and stars.
Great names of Physics and Astronomy related
their activity with the improvement of these tools:
Galileo Galilei, Johannes Kepler, Christiaan
Huygens, Isaac Newton, etc.

The large parabolic mirror design and
manufacture and the glass mirror silvering
process, introduced by Léon Foucault (1857)-
later on replaced with more durable materials
such as aluminum (1932) - made possible the
astronomical space distance observations
beginning with the middle of last century. Some
observations and measurements were made also
using radio telescopes in a wide range of
wavelengths, from radio waves to gamma rays.

Measurement — a vector of knowledge
With the invention of caliper and other
measurement means the dynamics of the
innovations in the area of measuring and
characterization rose so fast as only 80 years
later (1939) it was experienced another major

12
o

capabile sa mareasca si sa apropie imagini
(1608), mari nume ale fizicii si astronomiei si-au
legat activitatea de perfectionarea acesor
instrumente: Galileo Galilei, Johannes Kepler,
Christiaan Huygens, Isaac Newton, etc.;
telescopul fiind un instrument constituit dintr-o
succesiune de lentile si oglinzi utilizate pentru
identificarea, observarea si eventual
fotografieerea obiectelor aflate la mare distanta

Aparitia si fabricarea oglinzilor parabolice de
mari dimensiuni de cdtre John Hadley, precum
si procedeul de argintare a sticlei oglinzii,
introdus de Léon Foucault (1857) si apoi

inlocuirea procedeului cu acoperirea cu
materiale mai durabile, cum este aluminiul
(1932) au facut posibile observatiile

astronomice care au deschis era spatiala
incepand de la jumadtatea secolului trecut,
observatiile si masuratorile fiind facute prin
intermediul radio telescoapelor si intr-o gama
larga de lungimi de unda, de la undele radio
pana la razele gamma.

e,

Figure 8 Figure 9 Figure 10
MWCN- Carbon NanotubeDNA-like nanomaterial SEM-image of pollen
Nanotuburi de carbon Modelarea structurii nanomaterialului Polen -microscop electronic prin scanare

invention — the electron microscope. Then the
things grow by themselves as only two decades
later (1959), another Nobel laureate in physics,
Richard Feynman made the historical statement:
There is plenty of room at the bottom which
was meant to be an invitation to explore the
micro-sized universe and effectively opened the
Nanotechnology era. Among the subdivisions of

Masurarea - vector al cunoasterii

Inventarea sublerului si a altor mijloace de
masurd si control de la sfarsitul sec. XIX si
inceputul sec. XX au facut sa se obtina si sa se
acumuleze suficiente date pentru ca in numai 80
de ani sa apara o noua inventie majora, asa cum
trebuie considerata microscopia electronica.

Dpa numai doud decenii de la acest moment
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meter the nanometer is 10 part of a meter, the
prefix mano came from the Greek language,
meaning dwarf. So it is a dwarf that would
challenge the knowledge, creating new branches
of science and redefining many of the current
applications (fig. 6 - 10). The evolution continues!
If we are looking around everything seems to be
changing, even the definition of the etalon-meter
that becomes the 29" million part of the
distance traveled by light in vacuum during
a second. Now things seem more difficult to
understand, but actually their meaning is to be
found in the knowledge evolution. The basic idea
is that the accuracy and how they can
characterize (measure, analyze, interpret) in a
given time parameters of a system is the

measure degree in the social evolution,
technological, scientific, of the spiritual
community.
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(1959), un alt laureat al premiului Nobel pentru
fizica, Richard Feynman avea sa faca afirmatia
There’s plenty of room at the bottom (Este
suficient loc ceea ce insemna o invitatie pentru
explorarea universului microdimensional, dar
semnala si deschiderea Erei Nanotehnologice.
Dintre  subdiviziunile metrului nanometrul
reprezintd a 10 a parte dintr-un metru, prefixul
nano provenind din limba greaca si inseamnand
pitic.

Este un pitic care rastoarnd concepte,
creaza noi ramuri ale stiintei si este capabil sa
redefineasca multe dintre aplicatiile curente
cu care lucram. Continuam sa evoluam! Daca
privim in jurul nostru totul se schimba, chiar si
definitia metrului care a devenit a 29-a
milioana parte dintr-o secunda parcursa
de lumina in vid. Acum lucrurile par mai
greu de inteles, dar de fapt intelesul lor se
gaseste in substratul cunostiintelor.

Ideea de baza este aceea ca modul si
precizia cu care se pot caracteriza (masura,
analiza, interpreta) la un moment dat
parametrii unui sistem este masura gradului
de evolutie sociala, tehnologica, stiintifica,
sprirituala a unei comunitati.
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In the last few

years, the word
sustainable  has

been used almost

in the same

amount that a hu-

ﬁ man being uses
water day by day.

around the

All
—globe, amongst al

industries and tackling all kinds of issues,
sustainability became more than just a con-
cept. It became a bridge, making connec-
tions between all disciplines, bringing to-
gether Politics, Economies and Technology
with  Ecology, Environment and Ethics
(fig. 1).

In his report, Our Common Future,
Brundtland wrote, what now became the
most common definition of swstainable
development. As such he defined it: the
development that meets the needs of
the present without compromising the
ability of future generations to meet
their own needs.
One might argue that
the statement that
Brundtland made is
not a basis of theory
whatsoever, but how-
- ever it gives a solid
= ground for people

% from different indus-
tries to create their
own definition based on the specificity of
their knowledge background.

What sustainable development came
to do was to develop a paradigm shift from
the conventional model of development. To
be more specific, the conventional model

was promoting a sort of modernization
around the globe. So we can't discuss about
sustainability, without bringing into discus-
sion his ancestor the modernization the-
ory. According to Pepper this theory is
based on the assumption that as long as
the society becomes more specialized and
differentiated, it will become more modern
and /nnovative. This means up dated tech-
nology tools, urbanization, highly competi-
tive markets and so on (fig. 2, 3).

The key issue of sustainable develop-
ment is creating an environmental model
that promotes not just the idea of protect-
ing the nature, but most of aII aims at de-
veloping a self aware- &L -.
ness of people in order &
to make them more en-5 &, &
vironmental friendly =
(Baker S., 2006) Ekins =
in his book Economicy -
Growth and Environ-g = 2
mental Sustainabil-y
ity, was underling the§
main pillars on which
sustainable develop-
ment stands. As he
acknowledged, these pillars are the social
one, concerned on the human interactions,
values and norms, the economic one ad-
dressing the scarcity of resources and how
to make the best out of them and the eco-
logical one, which is a mixture of the for-
mer ones, and their impact on the environ-
ment and the resources it holds (fig.4,5).
The importance of these pillars lies in the
fact that they are not standing on. However
in The Universal Declaration of Cultura
Diversty (UNESCO, 2001), was strongly
argued that cultural diversity is as nec-
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5 essary for human-
X ‘\ kind as biodiversi-

ty is for nature and
ythus a new pillar,
namely culture was
i§added to the three
; existing ones. As
# such we can argue
that sustainable de-
S velopment is not a

Figure 4 well defined theory,
but it develops and matures over time,
along with people changing their attitudes
and believes and embracing more this con-
cept. Sustainable development is not de-
pendent on one place and one industry, but
it runs around all of them interlinking them,
making them work together driven by the
same scope: a better outcome, a better
world, a more responsible and respectful
way of treating Mother Nature.

How is the construction industry re-
sponding to the subject matter?

The construction industry is just one of
the many industries that
experienced lots of chang-
es together with associat- -
ed benefits when it comes
to sustainability.

The spread of the sus-
tainability concept incen-
tivized construction play-
ers to come up with new
solutions that were ready
to promote a better under-
standing of the needs of the environment
and to develop at the same time innovative
solutions in the building industry. The em-
phasis here is not only on the construction
materials that were improved to deliver a
more eco house but also the exploitation of
the gifts that Mother Nature provides, which
resulted in new energy-efficient solutions

~C%
S N

Figure 6
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that modernized the entire industry. Inte-
grated solutions such as ground-heat and
under floor heating systems, huge sites of
windmills or solar panels are all aimed at
designing an ecological friendly way of liv-
/ing. And whilst living means building, than
solutions that use these types of energy
and heat generators became a must. Either
generating energy using the solar panels
placed on the roof of the building or wind-
mills near to it, or using solutions such as
under floor heating, systems for heating
and cooling thef
walls with the use'
of under ground
generated heat, the |
construction in it-*
self became more
than just a simple
project (fig. 7), it
became an inte- il : 4
grated project, with Figure 5
a strong emphasis on the sustainable devel-
opment. The benefits that arose from this
way of designing were not

-,
iy oL

- ~term costs of the building’s
v " maintenance. One might argue
-~ that the initial costs of building
" \such a futuristic house are
""" high, but thinking on the long
run, the benefits exceed the
efforts, and given also the
continuous progress that is done in the
matter, the costs are only going to drop in
the next few years.

Dealing with sustainability: the UK
case study

However even though, from what was
previously mentioned, solutions do exist, it
was really hard to implement it in the brains
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of the develop-
~ ers who were

~ interested
' more in short
term  results.
They can’t ar-
gue however
that a single
little house in an area won’t make the dif-
ference. This is where the government had
a strong point in the promotion of sustaina-
ble construction. Large government initia-
tives were launched, incentives and penal-
ties were introduced and thus developers
had to consider the environmental issues
over their immediate benefits (Langston
and Ding, 2001).

The Sustainability Agenda, known as the
Agenda 21, was a strong and massive /nitia-
tive of the United Nations aimed at increas-
ing the awareness in the sectors, that a

strategy in 1994.This was followed in 2000
by a gathering of construction documents
concerning the key actions that have to be
undertaken with regard to its policy in order
to incentivize the implementation of more
sustainable
procedures in
the industry.
Other initi-
atives were
The Strategy
for Sustaina- ”
ble  Con-[ | Figure8
struction which promoted a sort of assur-
ance from the part of the industry that it
will reduce its carbon footprint as well as
the wuse of natural resources. This report
was followed the next year by a progress
report in order to underline the progress
that has been made as well as to increase
the awareness on the barriers that were still
to overcome.

need is necessary, to shift from the old way

HOUSE UKEAT

What makes the

of doing business and asking the sectors to
interact between themselves as they are all
exchanging information in a sustainable de-
velopment, and to integrate into their pro-
cesses the environmental issues. Moreover
it recognized the major impact that the
public sector can have over the implemen-
tation of such things.

The UK was from the first who respond-
ed to the Agenda 21 requirements and it
drafted its own sustainable development

buildings sustainable?

What makes the build-
ings sustainable? We do!
What keeps them sustain-
able? We do!

So, who needs to be
sustainable after all? The
answer is obvious: we do!!

Having said that it is
very clear that the first change has to be
done on the way individuals think on sus-
tainability. However, many times people
tend to see this issue more as a responsibil-
ity rather than a way in which they will ben-
efit on the long run (fig. 8). It is the same
approach with the developers that are more
interested in the short term results. This is
why people have to be treated the same,
and incentivisation is a good driven force
for human beings.
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Universities especially promote this type of
learning when it comes to their accommoda-
tions. Initiatives such as switch off competi-
tions, or electricity saving blocks or courts
create actual competitions amongst students,
who learn from an early age that being environ-
mentally responsible means having benefits.

To conclude, the theory already exists, the
efforts are being made, the industries respond
prompt to sustainability issues, so it is just a
matter of time until we will all be aware of the
benefits as well as the consequences of not act-
ing in a sustainable manner.
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Waste is the material result from a tech-

nological process of obtaining material
products or services. In other words waste
is the useless result from the processing of
raw materials.

Firstly appeared as the municipal dump
in the city of Athens, around 400 BC, the
precursors of future health service become
the first community services provided. That
time employees were gathering the trash
from streets and store it into containers.
Later, during Middle Ages in England the
Parliament issued a law that made compul-
sory to leave the garbage in special plac-
es.The first law against throwing waste on
the streets is dated (1657) in New Amster-
dam (nowadays Manhattan).

- LLELERD |
il BT

Deseul este materia inutilizabila rezultata
in urma unui proces tehnologic de obtinere de
produse materiale sau servicii.

Mai intai au aparut precursorii serviciilor
publice in Atena anilor 400 i.e.n. Ceva mai
tarziu, in timpul Evului Mediu in Anglia,
Parlamentul a emis o lege care a facut
obligatorie depozitarea gunoiului in locuri
special amenajate.

Prima lege impotriva aruncarii deseurilor
pe strazi a aparut (1657) in New Amsterdam
(Manhattan-ul din zilele noastre).

O scurta clasificare a deseurilor ar include
deseul municipal (din gospodarie sau
comercial) care reprezinta aproximativ 14%
din cantitatea totala de gunoaie si deseurile
industriale, acestea insumand, spre exemplu,

gl 1

-

A brief classification of waste would in-
clude municipal waste (household and com-
mercial), which represent about 14% of the
entire amount of waste and industrial

waste, e.g. these summarized 33 million
tones generated in 1998 in EU.

During the construction processes, either
for buildings or for infrastructure targets
(road construction and maintenance) may
result different types of waste which repre-

33 milioane de tone generate in UE in anul
1998. In timpul proceselor de constructie, fie

pentru cladiri fie pentru obiective de
infrastructuréd  (constructia si Intretinerea
drumurilor) pot rezultata diferite tipuri de
deseuri, care reprezintd 25% din totalul
deseurilor generate in UE. Acesta este stocat
in depozitele de deseuri speciale si, mai tarziu,
prin prelucrarea prin incinerare, se obtine o
ratd medie de reciclare de 80%.
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sent 25% of all the waste generated in the
EU. This is stored on special landfills and
later on processed by incineration, obtain-
ing an average recycling rate of 80%. A sig-
nificant source of waste is generated by the
disposal of used electronics and electrical
equipments, as final processing products of
mining, and agriculture.

mixed and other
% glass,
plastics,
insulation

%

metals

%
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Figure 3

O sursa importanta de deseuri este gen-
erata scoaterea din uz a echipamentelor
electrice si electronice, ca prelucrare a
produselor finale de minerit si agricultura.
Selectia deseurilor constd in stocarea lor in
containere speciale de colectare si reciclare.
Prin reciclarea intelegem colectarea,
separarea si  prelucrarea principalelor

Type of waste

Equivalent energy — product
equivalent through recycling
processes

Repeatability

1 ton of glass

1.2 tons of raw material

it can be recycled indefinite-
ly without losing quality

1 ton plastic 700-800 kg crude oil
10 PET manufacture of a shirt /1 meter
carpet
50 PET sweater

Table 1 Waste — Energy potential

The selection of waste consists on the
storage of it on special containers for col-
lecting and recycling. By recycling we un-
derstand the collection, separation and pro-
cessing of the main components of garbage
for endeavor their transformation into use-
ful products. It has been proven that most
of the materials from what we consider
waste or garbage may be the subject of a
recycling process with different energetic
efficiencies.

So, some data can become useful infor-
mation regarding the recycling process
(tablel, fig. 4).

componente ale gunoaielor cu scopul
transformdrii lor in produse utile. S-a
dovedit ca cele mai multe din materialele
provenite de la ceea ce noi consideram ca
fiind deseuri sau gunoaie pot face obiectul
unui proces de reciclare cu diferite eficiente
energetice.

Deci, unele date pot deveni informatii
utile in ceea ce priveste procesul de
reciclare (tabelul 1, fig. 4).

Pentru a imprima un ziar cunoscut e
nevoie de aproximativ 300 m* de lemn, adica
aproximativ 1500 de copaci de 50 de ani.
Intre timp, pentru producerea a 700 pungi de
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Figure 4

To print a widely known newspaper takes
about 300 m* of timber, meaning about 1,500
trees of 50 years old. Meanwhile, for the produc-
tion of 700 paper bags it takes one 15 years old
tree meaning that every ton of recycled paper
may save 17 trees.

Because related data are giving more
weight to words, it is relevant that recycling a
single PET we can save enough energy to
light a bulb for 6 hours continuously.

One effective method of processing the se-
lected and deposited waste is the incineration,
having as outcomes heat delivered as vapors or
hot gases and ash. Through this method it can
be burned waste on both solid and liquid state.
The incineration power-plant is equipped with
special ovens having either direct push feeder or
overturned ones. These furnaces can burn
waste with low caloric value of about 10 MJ/kg.

On figure 5 is the process-map representa-
tion of an incineration power-plant with a ro-
tary kiln. Co-incineration — the joint incin-
eration of hazardous waste, in any form
becomes widely known. To achieve an effec-
tive recycling process the pre-selection of the
waste is compulsory. Some spectacular types
of recycling refers to the beer cans that allow
to recycle aluminum; spray cans that allow
the recovery other metals; paper recycling
from food packaging, newspapers and maga-
zines. The recycling process begins in ware-
houses by efficiently sorting the material

hartie este nevoie
de un copac vechi
de 15 ani in sensul
ca fiecare tona de
hartie  reciclata
poate salva 17
C Opac.
Deoarece  datele
dau mai mare
greutate
cuvintelor, este
relevant faptul ca s-a determinat ca prin
reciclarea unui singur PET se poate economisi
suficienta energie pentru functionarea
continua a unui bec timp de 6 ore.

O metoda eficienta de prelucrare a
deseurilor selectate si depozitate este
incinerarea, proces in urma caruia se obtine
caldura in stare de vapori sau gaze fierbinti si
cenusa. Prin aceastda metoda se pot arde
deseuri atat in stare solida cat si lichida.
Uzinele de incinerare sunt echipate cu
cuptoare speciale, cu alimentare orizontala
sau verticala. Aceste cuptoare pot arde si
deseurile cu valoare caloricd redusa, de
aproximativ. 10 MJ/kg. In figura 5 este
reprezentat procesul de incinerare dintr-o
instalatie cu cuptor rotativ. Co-incinerarea -
incinerarea deseurilor periculoase, in
orice forma incepe sa cunoasca o larga
raspandire. Pentru a realiza un proces de
reciclare eficient, pre-selectarea deseurilor
este obligatorie. Exista procedee specifice
pentru recuperarea aluminiului, reciclarea
incluzand dozele de bauturi ambalate sub
presiune; cutii de spray care permit
recuperarea de alte metale; reciclarea hartiei
de la ambalajul alimentelor, ziare si reviste.
Procesul de reciclare incepe in depozite prin
sortarea eficienta a materialelor (fig.6).

Din procesul de selectie a deseurilor pot fi
obtinute materiale biodegradabile (organice,
din deseuri menajere semi-lichide), prin a



History of
Science and Technology

Technology for
Green Energy

European Pupils Magazine

1 - rotating combustion chamber
2 — Lower

WASTE=gesewss WASTE GAS=00z reziducl

3-Top

4 - Lighter and maintenance of the flame de-
vice

5 - Primary air supply

6 - Automatic burner ash

7 - Ash Room

8 - Device for rotating oven

9 - Food Waste

10 - Waste liquid, pasty, solid

11 - ash disposal device

12 - Tail gas for post-combustion chamber

(fig. 6). From the selection process of waste
can be obtained biodegradable materials
(organic, from semi-liquid household waste)

through whose fermentation on special
reactors biogases can be generated and also
a secondary solid product fertilizer type for
agriculture.The biogas can be used to
generate heat energy having a caloric power
of 20-25 MJ/kg.

carui fermentatie in reactoare speciale poate
fi generat biogaz si, de asemenea, un al
doilea tip ingrasamant solid pentru
agricultura. Biogazul poate fi utilizat pentru a
genera energie cu o putere calorica de 20-25
MJ/kg. Acesta este transformat in wuzine
termice, pentru a putea fi utilizat in gospodarii
sau ca sursa primara de energie asistand
functionarea turbinelor din microcentralele
eoliene.

Shredding- in hammer mills{ Maruntirea- in mori cu ciocane)

Operations

\ 4

for mixed

Dimensionalsorting- in reelsite( Sortare dimensionala- in site tambur

waste
(Operatii

Sortdensimeter- in cyclones( sortare densimetrica- in cicloane)

pentru
deseurile

Magnetic sorting ferrous materials( Sortare magneticaa
materialelor feroase)

amesecate)

Optical sorting glass( Sortare optica pentru)

Manualsorting( Sortare manuala)

It can be burnt in thermal power-plants, for
house hold applications or as primary energy
source for turning on turbines on micro- power
-plants. Consequently, manure is far from

Prin urmare, gunoiul este departe de a fi
considerat inutil, iar cantitatile enorme de
deseuri depozitate in apropierea marilor
urbane ofera un potential

aglomerari
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useless trash and the enormous amounts of
waste deposited in the vicinity of large urban
agglomerations offer significant potential of
energy sources, next to renewable energy, for
future integrated energy systems.
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Being stu-
dent nowa-
days is defi-
nitely  more
complicated
than centuries

ago!
For in-
stance imag-

ine us going
backward not
a century, but
only 60 years
ago, and hav-
ing to find out
data
Fuel
would pretty simple: course textbooks on
the campus libraries —meaning a limited
amount of searchable resources —then, few
more data in encyclopedias and that is.

Although presently, even worldwide data
stays at our fingertips through laptops and
internet, we are accessing virtually infinite
resources so we have to face huge filtering,
organizing and revealing issues during the
learning process itself.

If you will search for the definition of
Fuel Cell, for instance, you will reach the
performance of having about 404,000 re-
sults in only 0.13 seconds. Almost all are
saying the same:

A fuel cell is an electrochemical cell
that derives its energy from combus-
tible substances (hydrogen, methane,
propane, methanol, diesel fuel or gas-
oline). The most widely discussed type
is the hydrogen fuel cell, in which

W N
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Cells. It Relativ simplu:

A fi student in
" ziua de azi este

' cu siguranta mult
"~ mai complicat de-
L‘g ‘cat in urma cu
.. Icateva secole! De
exemplu, sa ne

. |imaginam cum ar
“fi fost nu cu
'secole in urma, ci
~doar acum 60
‘ani, daca am fi
vrut sa aflam mai
.multe despre
pilele de com-

cartile din biblioteca campusului — insem-
nand un numar limitat de surse de infor-
mare — apoi, in plus cateva informatii din
enciclopedii si asta este.

Cu toate ca in prezent, date din toata
lumea sunt disponibile prin intermediul in-
ternetului si se pot accesa virtual resurse
infinite, avem de rezolvat problema filtrarii,
organizarii si intelegerii datelor selectate,
procesul de cunoastere devenind mult mai
solicitant.

Daca vom cauta definitia pilelor de com-
bustie, de exemplu, vom obtine aproximativ
404,000 de rezultate in doar 0.13 secunde.
Aproape toate enuntand:

Pila de combustie este o celula elec-
trochimica care isi obtine energia din
substantele combustibile (hidrogen,
metan, propan, metanol, combustibili
diesel sau benzina). Cea mai intens
cunoscuta este pila pe baza de hidro-
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energy is obtained from the oxidation
of hydrogen and its only byproducts
are water and a small amount of ni-
trous oxide, if air is used as the oxi-
dizer.

Once more, according with one of the
many definitions: Renewable energy is
any energy resource that is naturally
regenerated over a short time scale
and derived directly from the sun
(such as thermal, photochemical, and
photoelectric), indirectly from the sun
(such as wind, hydropower, and pho-
tosynthetic energy stored in biomass),
or from other natural movements and
mechanisms of the environment (such
as geothermal and tidal energy). Re-
newable energy does not include ener-
gy resources derived from fossil fuels,
waste products from fossil sources, or
waste products from inorganic
sources.

Asphalt
stopper

Copper
cylinder

\ Iron bar

S o n o)
" Electrolyte
solution

gen a carei energie este obtinuta din
oxidarea hidrogenului, iar singurii pro-
dusi sunt apa si o cantitate mica de
oxid de azot, in cazul in care se folo-
seste aerul ca oxidant.

In plus, con-
form uneia din
multele definitii:
Energie re-
generabila es-
te orice resur-|
sa energetica
capabila sa se
regenereze
natural intr-
un interval
scurt de timp
fie prin acti-
unea directa a _
soarelui (cum ar fi energia termala,
fotochimica si fotoelectrica) sau indi-
rect (energia eoliana, hidroenergia si
energia fotosintetica stocata in bio-
masa), sau din alte miscari naturale si
mecanisme ale mediului (precum ener-
gia geotermala si energia mareelor).
Energiile regenerabile nu includ
resurse energetice provenind din com-
bustibilii fosili, produse de deseuri din
surse fosile sau din surse anorganice.

Deci, evident celulele electrochimice nu
reprezinta o sursa energetica regenerabila,
chiar daca sunt surse energetice nepoluante
si de lunga durata.

Se considera ca acestea au fost concepute
de cercetatorul german, Christian Schoenbein,
la mijlocul secolului al 19 lea.

In ciuda acestei perceptii publice primele
documente care fac referire la lampi care
ard continuu dateaza inca din Evul Mediu,
pe baza descoperirilor facute in vechile
morminte care erau inca luminate in interi-
or... dupa cateva mii de ani.
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So obviously, electrochemical cells are
not renewable sources, even if they are
clean, long lasting energy sources.

It is considered that
they have been originally
conceived by a German sci-
entist, Christian
Schoenbein, in the middle
of the 19th century.

Despite this public per-
ception the first records re-
ferring to ever burning
lamps goes back to the
Middle Ages discoveries
made on ancient thumbs
that were found lightened
inside after...few thousand
years.

More recently, at the
end of 80's, astonishing &
discoveries made in Egypt N
at the Temple of Isis shown
that electricity is not so
modern as we thought be-
fore (fig. 1).

at the end of 90" archeological excavations
made in Iraq shown that even the principle
of functional fuel cell dates from ancient
times (fig. 2 a, b) The Bagdad battery is
very old, about 2000 years. The jar has
been discovered in Khujut Rabu and is com-
posed with a stopper made of asphalt.

It is not known for sure the exact use of
the jar, but it is presumed it was used as a
battery.

A fuel cell does not exhaust its fuel. A
method of recharging the fuel cell is a tank
or external supply of fuel

If you combine the cell is series or in
parallel they can supply larger amount of
energy

Fuel cells have been used in the space

e s e o PAWe3

Mai recent,la sfarsitul anilor 80, de-
scoperiri uimitoare au fost facute in Egipt la

Tempul lui Isis, sugerand ca electricitatea nu

este atat de moderna
cum se credea (fig. 1).

Pentru a ne incurca
si mai mult la sfarsitul
anilor 90 excavatii
arheologice facute in
Irak au aratat ca pana
si principiul functionar-
i pilelor de combustie
dateaza din cele mai
vechi timpuri. (fig. 2
a,b)

Bateria descoperita
la Bagdad are aproxi-
mativ. 2000 de ani.
Vasul a fost descoperit
in Khujut Rabu si are
un dop din asfalt. Nu
se cunoaste exact
modul de utilizare a
acestui vas, dar se
presupune a se fi
folosit drept baterie. O
pila de combustie nu isi epuizeaza niciodata
combustibilul. O metoda de reincarcare a
celulei este fie un rezervor fie o sursa exter-
na de combustibil. Daca pilele se leaga in
serie sau in paralel acestea pot produce o
cantitate mai mare de energie.

Pile de combustie au fost folosite isi in
misiunile spatiale americane din anii 60.

Celulele noi si moderne pot produce
pana la 200 kW in cazul automobilelor sau
al vehiculelor spatiale care sunt echipate cu
acestea.

In contextul lansarii satelitului Sputnik
(1958) si a dorintei agentiei NASA de a re-
cupera decalajul fata de sovietici, pila de
combustie Bacon, ce nu avea piese in mis-
care Si cu o putere specifica si energie
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missions of the Americans in 60" s

The new and modern fuel cell can pro-
vide up to 200 kW at the cars, trucks and
space vehicles that are equipped with it.

specifica de 2-3 ori mai mari decat alte
surse deschide drumul dezvoltarii pe scara
larga a pilelor de combustie.

In anul 1965 pentru capsula spatiala Gemi-
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Figure 4

If at the beginning fuel cells have been
used in space missions, later in the oil cri-
sis, have found applicability in different are-
as such as vehicles. On a large scale vehi-
cles use internal combustion engine uses
petroleum hydrocarbons as fuel. Though
this type of propulsion polluting and has
limited resources problems related to oil. In
the context of launching Sputnik (1958) and
NASA's desire to catch up to the Soviets,
Bacon fuel cell, which had no moving parts
and a specific power and specific energy 2-
3 times higher than other sources paves the
way for large-scale development of fuel cell.

In 1965, the Gemini V space capsule
used the H,/O, cell with solid polymer elec-
trode and for the Apollo program was used
a H,/O, pressurized alkaline cell. There are
several criteria by which is made the classi-
fication of fuel cells:

After the type of fuel

using gaseous fuel

using liquid fuel

using solid fuel

ni V s-a utilizat o pila H,/O, cu electrod poli-
mer solid,iar pentru programul Apollo a fost
folosita o pila H,/O; alcalina presurizata.

Exista mai multe criterii dupa care se
face clasificarea pilelor de combustie:

Dupa tipul combustibilului

pile cu combustibili gazosi

pile cu combustibili lichizi

pile cu combustibili solizi

Dupa tipul electrolitului

pile cu electolit lichid (AFC - Alkaline Fuel
Cell, MCFC - Molten Carbonate Fuel Cell,
PAFC - Phosphoric Acid Fuel Cell)

pile cu electrolit solid (PEMFC - Polymer
Electrolyte Fuel Cell, SOFC - Solid Oxide
Fuel Cell)

Dupa temperatura de functionare

pile de temperaturi joase (functioneaza
intre 20-80 °C)

pile de temperaturi medii (intre 200-300
°C)

pile de temperaturi inalte (400-800 °C)

Dupa modul de consum al com-

bustibilului
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Figure 5

After the type of electrolyte

liquid electrolyte (AFC - Alkaline Fuel
Cell,

MCFC - Molten Carbonate Fuel Cell (fig.
4a),

PAFC - Phosphoric Acid Fuel Cell (fig. 4b)

solid electrolyte (PEMFC - Polymer Elec-
trolyte Fuel Cell, SOFC - Solid Oxide Fuel
Cell) (fig. 4¢)

After operating temperature

low temperature cells (20-80 °C)

average temperatures cells (200-300 °C)

high temperatures cells (400-800 °C)

According to the way of the fuel
consumption

Indirect - fuel passes through different
turn before entering the cell;

Direct - For  historical perspective
among the pioneers of the modern fuel cells
is also a Romanian physicist Nicolae Va-
silescu-Karpen. In 1922, he patents the
thermoelectric cell with uniform tempera-
ture also known as Karpen cell which is
going to be built in 1950 and will continue
working non-stop until today.

The device is composed by two cells
connected in series which drives a small
galvanometer engine. The small engine sets
in motion a palette connected to a switch.

Indirecte - combustibilul trece prin
diferite transformati inainte de a intra
4 in pila;

Directe - din perspectiva istorica
printe pionierii pilelor de combustie
modern se afla, de asemenea, si un
roman fizicianul Nicolae Vasilescu-
Karpen.

In anul 1922 fizicianul roman Nico-
lae Vasilescu-Karpen breveteaza pila
termoelectrica cu temperature unifor-
ma cunoscuta si sub numele de pila
Karpen, care urmeaza a fi construita
in 1950 si functioneaza fara oprire pa-
na in ziua de astazi.

Aceasta este formata din doua pile elec-
trice legate in serie care actioneaza un min-
imotor galvanometric. Minimotorul pune in
miscare o paleta conectata cu un intrerupa-
tor. La jumatatea fiecarei rotiri paleta
deschide circuitul, iar dupa cea de-a doua
jumatate a rotirii il inchide. Timpul de ro-
tatie al elicei este calculate astfel incat
pilele sa se poata reincarca, adica sa re
poata reface polaritatea in perioada in care
circuitul este deschis. Functionarea neintre-
rupta de 60 de ani a pilei Karpen i-a
detreminat pe multi sa o considere un per-
petuum mobile.

Deoarece intre forma initiala de energie
(chimica) si cea finala (electrica) nu exista
nici un fel de alta forma de energie (termica
sau mecanica) pilele de combustie reali-
zeaza randamente ridicate ce depasesc, in
mod teoretic, 80%.

Domenii de utilizare a pilelor de
combustie

Propulsia cu ajutorul celulelor de com-
bustie rezolva problema poluarii, fiind o
alternativa la propulsia electrica deoarece
nu mai exista neajunsuri cu privire la sto-
carea energiei electrice in baterii. Un
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Halfway of each rotation, the circuit opens
and after the second half of the rotation it
closes. The time of rotation of the propeller
is calculated so that its cells can be re-
charged, meaning to be able to restore po-
larity in the time that the circuit is open.

Uninterrupted working for 60 years of
the Karpen cell has determined many to
consider it a perpetual motion machine.
Since between the initial form of energy
(chemical) and final (electrical) there is no
other energy form (thermal or mechanical)
fuel cells achieve high yields that exceed, in
theory, 80%.

Areas of fuels cells use

Powering by fuel cells solves the pollution
problem, being an alternative at the electric
propulsion because there are no limitations
regarding the storage of electrical energy in
batteries. A main drawback of this method of
propulsion is hydrogen storage in pressure
tanks, and building a distribution network for
hydrogen. One solution would be ethanol-
based fuel cells, manufactured from ethanol
and vegetable mass waste, representing a re-
newable source of energy. Another area in
which fuel cells are beginning to be used is

Hydrogen
lank

FUEL CELL

Power elecironics

Mombrano
Csthode

Figure 7

Eleciro engine

H,-STORAGE

principal inconvenient al acestui mod de
propulsie este stocarea hidrogenului care
face doar in recipienti sub presiune, dar si
construirea unei retele de distributie pen-
tru hidrogen. O solutie ar fi celulele com-
bustibile pe baza de etanol, etanolul obti-
nut prin prelucrarea de masa vegetala si a
deseurilor reprezentand o sursa regenera-
bila de energie.

Un alt domeniu in care pilele de combus-
tie incep sa fie folosite este cel aeronautic.
Astfel in anul 2008 cercetatorii Boeing au
efectuat teste ale unui avion alimentat doar
de o pila de combustie si baterii usoare.
Acesta, numit Fuel Cell Demonstrator, folo-
sea 0 membrane de schimb protonic si un
sistem hibrid pentru alimentarea unui motor
electric, care a fost cuplat la un propulsor
conventional.

De asemenea submarinele de tipul 212
(fig. 6), folosite de marina italiana si ger-
mana, utilizeaza pile de combustie pentru a
ramane sub apa timp de mai multe sapta-
mani fara a fi nevoite sa iasa la suprafata.

Cea mai renumita pila de combustie folo-
sita in domeniul industial este PC25 a firmei
UTC (United Technology Corporation) ce

are un randament electric de 40% si un
HOISTABLE DEVICES

/’ OPERATING SYSTEMS

FUEL CELL PLANT BATTERY

Figure 6
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aeronautical. Thus in 2008, Boeing research-
ers conducted tests of an airplane powered
only by a fuel cell and lightweight batteries.
This was called the Fuel Cell Demonstrator,
and used a proton exchange membrane and a
hybrid system to power an electric motor,
which was connected at a conventional pro-
peller. Also 212 type submarines (fig. 6) used
by Italian and German navy, use fuel cells to
stay under water for several weeks without
being forced come to the surface. It is ex-
pected that in the coming years fuel cells to
increase their presence on the market of pow-
er generation devices and equipments.

The most famous fuel cell used in the in-
dustry field is PC25 manufactured by UTC
(United Technology Corporation) which has
an electrical efficiency of 40% and 50%
thermal efficiency and delivers 200kW of
electricity. It uses natural gas or biogas as
fuel.

The fuel cell with alkaline electrolyte, AFC
(Alkaline Fuel Cell) comes from Bacon cell
and works at low temperatures up to 100 °C
making 5-150kW power range. It is used in
transportation, space program, military and
energy storage systems.

Phosphoric acid electrolyte Fuel Cell,
PAFC (Phosphoric Acid Fuel Cell), with po-
rous electrodes made of teflon is used in the
production of electricity and heat in decen-
tralized stationary power systems, operating
at temperatures between 160-220 °C and
reaching a power between 50kW and 11MW.
This is the most technologically advanced.

Bibliography
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randament termic de 50% si furnizeaza

200kW de energie electrica. Aceasta
foloseste drept combustibil gazele naturale
sau biogazul.

Pila cu electrolit alcalin, AFC (Alkaline
Fuel Cell) provine din pila Bacon, lucreaza la
temperaturi joase de pana in 100 °C reali-
zand puteri intre 5-150kW. Aceasta este uti-
lizata in transporturi,programul spatial, do-
meniul militar si sisteme de stocare a ener-
giei.

Pila cu electrolit acid fosforic, PAFC
(Phosphoric Acid Fuel Cell), cu electrozi
porosi din teflon este folosita in produce-
rea de energie electrica si caldura in sis-
teme energetice stationare decentralizate,
functioneaza la temperaturi intre 160-220
°C si realizeaza o putere intre 50kW si
11MW. Aceasta este cea mai avansata
tehnologic.
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