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Mission and Arguments pro EPM

EPMagazine, which celebrates nine-year
existence, with three annual issues, has been
disseminated in schools and universities,
both in printed traditional format and as
electronic journal. The quality of the maga-
zine has been ever rising, once with clarify-
ing the journal quality and with including
new editorial teams from schools and univer-
sities originating in various countries.

The complex mission of EPMagazine, in
close inter-connection with scientific, eco-
nomic, ergonomic, ecological, moral, philoso-
phic, instructive-educative aspects, aims at
forming the youth’s multi-disciplinary compe-
tencies and at accomplishing their ethic, es-
thetic and moral profile.

EPMagazine is a periodical publication is-
sued by youth for youth, which has set out
to mould the critical spirit of appreciating the
data and facts that have led to substantiating
and developing the sciences, technique and
technology.

History of sciences (natural, social) com-
prises dealing with the evolution of the over-
all reasoning and experiment-based knowl-
edge, which describe the phenomena and
processes from the natural world and human
society.

Thomas Kuhn argues that science has al-
ways involved paradigms (sets of hypothe-
ses, laws, and practices) and the passage
from one paradigm to another involves
sometimes the modification of the scientific
theories.

The role of the history of sciences is to

Misiune si Argumente pro EPM

Revista EPMagazine, care celebreaza
sapte anui de existenta, in fiecare an cu trei
numere, este difuzata in scoli si universitatj,
in forma traditionald, tiparitd si ca jurnal
electronic. Calitatea revistei a crescut
continuu, odata cu clarificarea strategiei
jurnalului si includerea de noi colective
editoriale din scoli si universitati, din diferite
tari.

Complexa misiune a revistei EPMagazine,
in stransd interconexiune cu aspecte
stiintifice, economice, ergonomice, ecologice,
morale, filozofice, instructiv-educative, are in
vedere formarea competentelor
pluridisciplinare si completarea profilului etic,
estetic si moral al tinerilor.

EPMagazine este o revista produsa de
tineri pentru tineri, care are ca tel formarea
spiritului critic de apreciere a datelor si
faptelor care au condus la fundamentarea si
dezvoltarea stiintelor, tehnicii si tehnologiei.

Istoria stiintelor (naturale, sociale)
cuprinde tratarea evolutiei ansamblului de
cunostinte bazate pe rationamente si
experimente, care descriu fenomenele si
procesele din lumea naturalda si din

societatea umand. Thomas Kuhn
argumenteazd cd Intotdeauna stiinta
implica paradigme (seturi de ipoteze,

legitati, practici) iar trecerea de la o
paradigma la alta implica uneori
modificarea teoriilor stiintifice. Este rolul
istoriei stiintei sa justifice tranzitiile de la o
paradigma la alta, cu respingerea
supranaturalului.
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justify the transitions from one paradigm to
another, with the rejection of the supernatural.

A history of technique and technology is
directly related to presenting the evolution of
the material and human resources, of the
tools and energy systems used for achieving
products useful to the human being, for
food, shelter and protection.

Why therefore a magazine focused on the
history of sciences and technology?

The major argument is that human soci-
ety perceives the past, experiences the pre-
sent and dreams the future into being. Leib-
niz would posit that “future is full of past”.
Any past experience is a starting point to-
wards the new. To put it otherwise, if you
are acquainted with your past, you can deci-
pher the future.

In this respect, EPMagazine, through sub-
mitting the evolution of sciences and tech-
nology, as modality of reflecting the human
condition, marks the young authors’ effort to
define the future through the examples of
the past.

Inspirited with adventure spirit and pas-
sion, the young authors of the articles from
EPMagazine may bring solid arguments in
the young people’s choice of their scientific
and technical professions; and they may con-
tribute thereby to a better understanding of
reality, with efficient irrationality-combating
instruments.

For the youth from various countries of
the world, EPMagazine emphasizes and en-
hances (on a national, European, worldwide
level) the products (scientific, technical) of
civilization and culture through the dissemi-
nation of adequate information (correct, mul-
tivalent, systemic), encourages the initiative,
develops the creativity and mostly reinforces
the feeling of local, national, European,
global continuity.

O istorie a tehnicii si tehnologiei
estedirect legata de prezentarea evolutiei
resurselor materiale si umane, a uneltelor si
sistemelor de energii utilizate pentru
realizarea de produse utile omului, pentru
hrand, adapost si protectie.

De ce o revista de istorie a stiintelor si
tehnologiei? Argumentul major este ca
societatea omeneasca percepe trecutul,
trdieste prezentul, si viseaza viitorul. Leibniz
afirma ca “viitorul este plin de trecut”. Orice
experienta trecuta este un punct de plecare
spre nou. Altfel spus, daca iti cunosti trecutul
poti descifra viitorul. In acest sens,
EPMagazine, prin prezentarea evolutiei
stiintelor si tehnologiei, ca modalitate de
reflectare a conditiei umane, marcheaza
efortul tinerilor autori de definire a viitorului
prin exemplele trecutului.

Insufletiti cu spirit de aventura si pasiune,
tinerii autori ai articolelor din revista
EPMagazine pot aduce argumente solide in
alegerea de cdtre tineri a profesiilor stiintifice
si tehnice, pot contribui la o mai buna
intelegere a realitdtii, cu instrumente
eficiente de combatere a irationalismul.

Pentru tinerii din diferite tari ale lumii,
EPMagazine pune in valoare (pe plan
national, european, mondial) produsele
(stiintifice, tehnice) civilizatiei si culturii prin
difuzarea de informatii adecvate (corecte,
multivalente, sistemice), incurajeaza
initiativa, dezvolta creativitatea, si, mai ales,

intdreste  sentimentului de continuitate
culturala locald, nationald, europeana,
mondiala.

O documentare pertinenta

Pentru autorii din EPMagazine, grija
majora trebuie sa fie respectarea adevarului
stiintific si istoric, printr-o buna
documentare. Dar, explozia informatiei

[e]
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Pertinent documentation

For the authors of EPMagazine, the major
concern should be observing the scientific
and historical truth, through eloquent docu-
mentation. However, the boom of the Inter-
net-provided information renders difficult the
retrieval of the pertinent information for a
good documentation. The authors should de-
cide which the adequate information sources
are. In this respect, the first criterion for the
choice of the information source should be
the existence of a peer-review system for the
respective magazine. The Wikipedia case is
not recommended: anyone can add/fill data
on this platform, therefore the data veracity
can be doubted! A not updated site is like-
wise doubtful as documentation source.

The magazines with peer-review commit-
tee, which are evaluated and placed into hi-
erarchies, are recommended for documenta-
tion.

For instance, the magazines from ISI web
of Knowledge, which are ranked according to
the impact factor (IF). The impact factor is a
quality indicator for the information within
periodical publications, submitted in the
years 1960s by Garfield, founder of the Insti-
tute for Scientific Information (ISI), currently
part of Thomson Reuters. IF is a measure of
the frequency for the article citation within a
year or over a certain period of time. Exam-
ple: the annual impact factor of a magazine
is calculated as ratio between the current
year’s number of citations of the papers pub-
lished in the respective magazine during the
two preceding years.

This way, a magazine with high IF pub-
lishes more frequently cited articles than the
ones with low IF. This magazine may be
deemed of relevance for the searched infor-
mation.

o

oferite de internet face dificila regasirea
informatiei pertinente pentru o buna
documentare. Autorii trebuie sa decida care
sunt sursele adecvate de informare. In acest
sens, primul criteriu de alegere a sursei de
informare trebuie sa fie existenta pentru
acea revista a unui sistem de recenzie. Cazul
wikipedia nu este recomandat: oricine poate
adauga/completa date pe aceasta platforma,
astfel ca veridicitatea datelor poate fi pusa la
indoiald! Un site care nu este actualizat,
este, de asemenea indoielnic ca sursa de
documentare.

Recomandate pentru documentare sunt
acele reviste care au comitete de recenzie,
sunt evaluate si ierarhizate. De exemplu,
revistele din ISI web of Knowledge, care
sunt ierarhizate dupa factorul de impact (IF).
Factorul de impact este un indicator de
calitate a informatiilor din jurnale, propus in
anii 1960 de catre Eugene Garfield, creatorul
Institutului de Informare Stiintifica (ISI), azi
parte a Thomson Reuters. IF este 0 masura
a frecventei cu care articolele sunt citate intr-
un an sau o anumita peroada de timp.
Exemplu: factorul de impact anual al unei
reviste este calculat ca raport intre numarul
de citari din anul curent a articolelor
publicate in acea revista in doi ani
precendenti. Astfel, o revista cu IF mare
publica articole care sunt citate mult mai des
decat cele cu IF mic. Aceasta revistd poate fi

consideratd relevantd pentru informatia
cautata.
Calitatea revistei EPMagazine este

apreciata si prin respectarea dreptului de
autor. Din punct de vedere al drepturilor de
autor ale creatiilor originale despre istoria
stiintelor si  tehnologiei prezentate in
EPMagazine, aceste drepturi rdaman ale
autorilor, care, prin completarea Fisei de
publicare, accepta difuzarea creatiilor lor in




History of
Science and Technology

Technology for
Green Energy

European Pupils Magazine

The quality of EPMagazine is also appreci-
ated through taking into account the copy-
right. From the standpoint of the copyright
owned for the original creations on the his-
tory of sciences and technology, which have
been submitted in EPMagazine, these rights
remain to the authors’, who accept the dis-
semination of their creations in this periodi-
cal publication through having filling in the
Submission Form. In case the creation incor-
porates other authors’ materials, there it is
compulsory citing the authors and/or their
corresponding assent.

Hoping that the articles in the volume
herein from the field of the history of sci-
ences (biology, chemistry, physics, and so
on) and technology (conversion of wind en-
ergy, extraction of oil resources, obtaining
nuclear energy etc.) will open new knowl-
edge paths, we wish you pleasant reading
and we kindly invite you to step into the
large and hearty home of EPM, either as
readers and/or authors.

EPMagazine
doBoan 3a Kka4ecrBoOTO

Mucusa v aprymenTu 3a EPM

EPMagazine, KOMTO npa3HyBa [AeBeT
roAMHM CbLUEeCTByBaHe, C Tpu 6posi roauLLHo,
Ceé pasnpocTpaHsaBa B ydunuwata W
YH/BEPCUTETUTE, KAKTO B nedvaTteH ¢dopmar,

Taka W KAaToO eNeKTPOHEH BECTHUK.
KauyecTtBOTO Ha CrMcaHMeTO HapacTBa
NOCTOSAHHO, BEeAHBbX C U3ACHSIBaHe
KauyeCTBOTO Ha CMMCAHMETO, KaKTO M C HOBM
PEeNaKUMOHHM  eKMNU  OT  ydyunuwa u
YHUBEPCUTETM, C MPOM3XOA OT pPa3fivyHU
CTpaHw.

acest jurnal. In cazul in care -creatia
incorporeaza materiale ale altor autori, este
obligatorie citarea autorilor, si/sau acordul
corespunzator din partea acestora.

In speranta cd articole din prezentul
volum din domeniul istoriei stiintelor
(biologie, chimie) si al tehnologiei (conversia
energiei eoliane, extractia resurselor
petroliere, obtinerea energiei nucleare etc.)
va vor deschide noi cdi de cunoastere, va
dorim lectura placuta si va invitdm sa intrati
in larga si inimoasa casa a jurnalului EPM, ca
cititori si/sau ca autori.

To lMepiodixko EPM
lMpordoeig yia noiornra

ZTOXOl KAl EnIXEIpAHATA TOU
Mepiodikou EPM

To Mepiodikd EPM, To onoio yiopTadlel non
EVVEQ XPpOvIa €kOOONG, KUKAOQPOPEI TOOO O€
évtunn napadooiakn Hop®r, 000 Kal JE TN
HOPPN NAEKTPOVIKOU MEPIOdIKOU O OXOAE€ia
Kal navenoTtnuia. H noidtnTa Tou nepiodikou
OUVEXWC BEATIWVETAl YE TN OWOTH €MAOYN
apbpwv al\a kai pE TNV EVOWHATWON,
TeEAeUTaia, VEWV €KOOTIKWV oOpadwv anod
OXOAEia kal  navenioTAWia, Ol  OMOIEG
NPoEPXOVTAl anod dIAPOPETIKEC XWPEC.

H noAucUvOeTn anooToAn Tou Mepiodikou
EPM, AapBdvovtag unown EMIGTNHOVIKEG,
OIKOVOUIKEC, OIKOAOYIKEC, NOIKEC, (PIAOCOPIKEC
anoysic kal TIC apxéc TnNG OIOAKTIKAG,
OTOXEUEl OTO va OlaMOpPPWOEl  TIG
NOAUNAEUPEC HABNOIAKEC  IKAVOTNTEC TWV
VEWV Kal va OUPNANPwOEl €71 TO NBIKO Kal
aioBnNTIKO NPOPIA TOUG.

To Mepiodikd EPM eival pia nepiodikn
¢kdoon n onoia ekdideTal and VEoug vida
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KomnnekcHata mucus Ha EPMagazine, B
TACHA Bpb3Ka C HAy4yHWUTE, CTOMaHCKUTE,
€ProHOMWYHW,  EKOJIOTUYHU,  MOpasHW,
dunocodpckn, NOy4YMTENHO-Bb3NUTATEHU
acrnekTn, ce CTpeMu KbM ¢opMUpaHe Ha
MYNTUOUCUUNAMHAPHN  MOaAexXKun
KOMMeTeHUMM M MpU OCbLUECTBSIBAHETO Ha
TEXHUA €eTU4YeH, eCTeTUYEeCKM W MopaneH
npogun.

EPMagazine e nepuoaMyHO cnuncaHue,
U3haBaHO OT M/AAexXuTe 3a MIafexTa,
KOETO € Cb3JafleHO [a M3Bae KPUTUYEH AyX
Ha OLUEHSIBaHETO Ha AaHHU M (aKTu, KOUTO
ca gosenu A0 0bocHOBaBaHe M pasBUTUE Ha
HaykuTe, TexXHMKaTa W  TexHonoruure.
NcTopust Ha HaykuTe (MpUpOAHW, COLMAnHK)
ce 3aHMMaBa C pasBMTUETO Ha LASIOCTHOTO
MUCNIEHE W eKcnepuMeHTanHo 6a3npanHu
3HaHWS, KOUTO OMUCBAT SIBNIeHMS U MpoLecu
OT CBeTa Ha npupodata W YOBELIKOTO
obwectBo. ToMac KyH TBbpau, 4Ye HaykaTa
BMHArK BKtOYBa NapagvrMm (KOMMeKC OT
XMMNOTEe3N, 3aKOHM WU  NPaKTUKK) U
NpPeMMHaABaHETO OT efHa napagurMa KbM
Apyra BKIOYBA MOHSKOra Moaumdukaums Ha
Hay4yHuTe Teopuun. Ponsta Ha uctopusTa Ha
HaykaTa e fJa ce onpasfasdT npexoga oOT
eiHa KbM Apyra napagurma, ¢ OTXBbpP/ISIHETO
Ha CBpbXecTecTBeHOTO WcTopuata Ha
TEXHMKATa M TexHonormmte e npsiko
CBbp3aHa C NpeAcTaBsiHe Ha eBOoNoUMSATa Ha
MaTepuasHA U YOBELWIKM pecypcu, Ha
WHCTPYMEHTU W CUCTEMW, M3MNON3BaHN 3a
nocTMraHe Ha nNpoAyKTW, Mofnes3Hu 3a
YOBELUKOTO CbLIECTBO, 3@ XpaHa, MNOAC/IOH,
3aKpuna u eHeprus.

3awo ToraBa crnvcaHuMeTo ce oKycupa
BbpPXy WUCTOpUATa Ha Haykute #
TexHonornmte? OCHOBHUSIT aprymMeHT e, 4e
YOBELWKOTO 06LeCcTBO Bb3rprueMa MUHANOTO,
ONUT Ha HaCTOAWETO M MeyTuTe Ha
6baelleTo B 6uUTHeTO. JTanbHUL NoCTynupa,

VEOUC, Kal okoneUsl va OlauopPwoEl €va
KPITIKO nveupa a&ioAoynong OcdopEVWVY Kal
YeEyovOTwv Ta onoia odnynoav  oTnv
uAonoinon kai TNV avanTtuén Twv ENoTNHWY,
TWV TEXVIKWV KAl TNG TEXVOAOYidC.

H 1otopia Twv Enmotnuwv (Quoikwy,
KOIVWVIK®WV), N oroia aoxoAeiTal Pe Tnv
€EENIEN TNG MEIPAMPATIKAG yvwong Ke Baon
Tnv avalitnon aitiou kar amarou,
neEPIyPa@el Ta Paivopeva kai Ti eEeAIEeIc and
TO QUOIKO KOOHO Kal Thnv Kolvwvia Twv
avBpwnwv. O Thomas Kuhn 1oxupileTal 0TI n
Emotun navrote xpnoigonoioUos  €va
«napaderyua» (€éva ouvduaopd unoBEoEwy,
VOUWV, Kal NEIpaudTwy) Kal To nEpacya anod
TO €va «/1apddelya» OoTo GA\o, anatei
MEPIKEC (QOPEG Tpomonoinon Twv
gnoTNUoVIKwV  Bewpiwv. O  poAoGg  TNG
I0TOPIag TWV ENIOTNPWV €ival va epunveUoEl
TIC MeTaBAoEl autég and To  Evd
«n1apdoelya»  OTo  GAAO, anoppinTovTag
METAPUOIKEG EPMNVEIEG.

H 1oTopia Tng TexvoAoyiag ouvdEeTal
aueca Pe TNV €EENEN TV UANIKQV, TwV
avepwnivwv Nopwv, TWV £PYAAEiwV Kal TwV
EVEPYEIAKWY OUCTNUHATWVY nNouU
xpnoigonoinénkav yia va dnuioupyndouv
npoiovTa Xpnolua yia Tov avlpwno, yia Tnv
Tpo®ry Tou, TN OdiaBiwory Tou Kal TNV
NpooTacia Tou.

Mati Aoinov éva neplodikd va eoTialeral
oTnv 1oTopia Twv EmoTnpov  kal TG
Texvoloyiac; To kUpio enixeipnua givar ot n
avBpwnivn  Kolvwvia npooAauBavel  To
napeN8dv, (el eunesipie¢ oTo napdv Kai
ovelpeUeTal To JENoV yia Tn {wn. O Leibniz
Ba éAeye OTI «TO PEANAOV €ival yepATo ano
napeN8ov». Kabe nalid epneipia eivalr €va
onMEio ekkivnong yia pia kaivoupyia. Kai yia
va TO Ofooupe OIAPOPETIKA, AV  EXEIC
Yvwpioel To napeABov, HNopEeic va
anoKpUNTOypaPnoelC To PEAov. And auThyv
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ye "6bAeweTo e MbjHO C MuHano". Bceku
MWHAN ONWUT e OTMpaBHa TOYKA KbM HOBOTO.
MHaue ka3aHO, ako CTe 3ano3Hatn C
MMHANOTO CKW, MOXeTe Aa JAewudpupate
6baeleto. B ToBa oTHOoweHne, EPMagazine,
ype3 npeacTaBsHe Ha eBonluUMsATa  Ha
HayKuTe U TEeXHONOrmuTe, KaTto MOAATHOCT
Ha OTpa3siBaHe Ha YOBELIKOTO CbCTOSHUE,
benexun ycunuata Ha Magu aBTopu Aa
onpepenaT 6baewero 4pe3s npuMmepu OT
MWUHANOTO.

BObXHOBEHO C MNPUKIIOYEHCKM AyX M
CTpacT, Ha Mfagu aBTopu  CTaTumuTe OT
EPMagazine ™morat pga pJoHecaT COMUMAHU
apryMeHTM B m3bopa Ha MnaguTe Xopa Ha
TEXHUTE HAYYHWN N TEXHUYECKN npodecnn; u
Te MoraT Aa AonpuHecaT MO TO3M Ha4uH 3a
no-ao06po pas3bupaHe Ha AENCTBUTENHOCTTA,
C edeKTMBHM MWHCTPYMEHTM 3a 6opba c
MpaunoHanHoOTO 3a Mnagute Xxopa oT
pasnnM4yHN CTpaHM Ha cBeTa, EPMagazine
nogyeptaBa M 3acunBa (Ha HaUWOHAMHO,
€BpOMNenCcKo, CBETOBHO paBHULE)
NpoAaykTuTe  (Hay4yHu, TeXHWYeCcKM) Ha
uMBMAM3auMaTa W KynTypata 4pes
pa3npocTpaHeHMe Ha ajekBaTHa
nHpopMmaumsa  (NpaBuiHA, MNOMUBANEHTHA,
CUCTEMHA), HacbpyaBa WHULMATUBATA,
pa3BMBa TBOPYECTBOTO M Hall-Beye 3acunBa
YyBCTBOTO HA MeCTHa, HauWOHasHa,
eBpornencka u rnobanHa obLHOCT.

OTHOCHO AOKYMeHTauusTa

3a aBTopute Ha EPMagazine, ocHOBHa
rpwxka TpsbBa pga 6bae cna3BaHETO Ha
HayyHaTa W WUCTOpUYeckaTa WCTMHA, 4pe3
KpacHopeuMBa [AOKyMeHTauus. Bbnpeku
ToBa, OyMbT Ha npepocTaBeHaTa
nHpopMaumMss B WHTEPHET MpaBu TPyaHO
HaMMPaAHETO Ha peneBaHTHa MHGOpPMaLMs 3a
pobpa aokymeHTaums. AsTopuTe TpsibBa aa

Tnv anown, 1o EPM, Xpnoigonoiwvrag Tnv
€EENEN Twv EmioTnuwv kar Tng Texvoloyiag
oav avagopd yia TNV nopeia Tou avepwrnovu,
kaBodnysi Tnv npoondbela TWV VEAPWV
OUYYPAPEWY VA MPOCdIoPIcouUV TO HEAAOV
pEoa anod napadeiyuata Tou napeABovToc,.

O1 veapoi ouyypageic Twv apBpwv Tou
EPM, pe 1o nvelpa avnouyiac kai 7o nadog
nmou Touc dlakpivel, 6a pnopouv va QEPouV
IoXupd ENIXEIPAKATA VyIa TIG EMIAOYEG TWV
VEQV avBpwnwv OTa EMIOTNPOVIKA  Kal
Texvika {nTnuata. Kai £€rol Ba sivar oe B€on
VA OUVEIOQEPOUV OTNV KAAUTEPN KaTavonon
TNG NPAYMATIKOTNTAC HE AMNOTEAECUATIKA
€QOdla, Baciopéva atov 0pbod Aoyo.

Ma Toug véoug anod TIG OIAPOPEG XWPEG
TOU KOOPOU, TO NepIodIkO EPM, divel ugpaon
Kal evioxuel (o€ €Bvikd, €eupwnaikod Kal
naykoopio €ninedo) Ta emTelypaTa
(EMIOTNUOVIKA, TEXVIKA) TOU MOAITIOMOU Kal
TNG KOUATOUpag Meéoa and Tn  Oi1adoon
enapkouc¢ nAnpo@opiac (opOng,
NOAUNAEUPNG, OUCTNUIKNAG), €vOappuvel Tnv
npwTtoBouAia, avanTtlooel TN
ONMIoUPYIKOTNTA KAl KUPIWE EVOUVAUWVEI TO
aiobnua Tng TOMIKAG, €BVIKAC, €UPWNAIKNAG
Kal NayKOOMIAg OUVEXEIAC.

ZXETIKN TEKUNPI®ON

a Toug ouyypageic Tou nepiodikoU EPM,
TO Baoikd {NTOUWEVO yia Ta apbpa Toug ival
va €PEUVOUV TNV ENIOTNHOVIKN Kal I0TOPIKN
a\nbeia, péoa and enapkn Tekunpia. O
BouBapdiopoc, OPWC, NANPOPOPIWY and TO
OladikTuo kaBioTd OUOKOAN TNV anokTNon
OXETIKNG nNAnpogopiag vyia Mia  kaAn
Tekunpiwon. O ouyypageic Ba npenel va
anogpacioouv NoIEC €ival oI KATAANAEC NNYEC
nAnpogopiwv. M autdév To AOyo, TO MPWTO
KPITAPIO yia TNV €niAoyr] Toug Ba npenel va
€ival n unap&n &vog cuoTAPATOG KPioNG TwWV
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pewaTr KoM ca aAeKBaTHUTE WM3TOYHMUM Ha
nHpopMmauma. B ToBa OTHOLWEHME MbpBuUS
KpUTEpMM 3@ M360p Ha M3TOYHMKA Ha
nHpopmauna Tpabea pa bbvae
CblWecTByYyBaHETO Ha cCcucteMa 3a
NMapTHbOPCKN MNPOBEPKM HA CbOTBETHUTE
CrnucaHms. YukuneaMs B C/lydas He ce
npenopbyBa: BCEKM Moxe pna pobasa /
nonbnBa [AaHHUTE 3a Ta3u nnaTdopmMma,
CnefoBaTeslHo UCTMHHOCTTA Ha JAaHHUTE e
CbMHUTENHa)!. A He 06HOBSIBaH CaWT, CbLUO
€ CbMHUTENIeH KaTo M3TOYHMK Ha
AOKYMeHTauus.

CnucaHmnata € KOMUTETA MNapTHLOPCKU
NPOBEPKKN, KOUTO Ce OLEHSBAT M Ce NOCTaBAT
B Mepapxus, Ce npenopbyBaT 3a
[IOKYMeHTaLus.

Taka Hanpumep, cnucaHus ot ISI Web 3a
3HaHMUSA, KOWUTO Ca noapefAeHn B
cboTBeTCTBME ¢ nMnakT dakTop (IF). UmnakT
GakTop e noka3aTen 3a KayecTtBo, 3a
MHdOpMaUMa B paMKUTE Ha NepuoanyHUTE
n3gaHus, npeacraseHy npe3 60-Te roavHu
oT lapdung, ocHoBaten Ha WHCTUTYTa 3a
Hay4Ha nHdopmaums (ISI), KOMTO B MOMEHTa
e vacTt ot Thomson Reuters. IF e Mspka 3a
yecToTaTa UMTUpaHe Ha CTaTusiTa B paMKuTe
Ha efHa roAuHa WM npe3  onpeaeneH
nepuwoa oT BpeMe. [lpumep: roavwHKA
MMNAKT @akTop Ha CruMcaHuWeTo ce
N34nCnsiBa KaTto CbOTHOLLeHWe Mexay 6pos
Ha uMTaTUTe Npes Tekylwarta roguHa, crnpsamo
TO3N Ha uuTaTuTe NybnmKyBaHW B CnMCaHue
npes npeaxoaHUTe ABe TOAWHM.
Mo TO3M HauymH, cnucaHme c Bucok IF
nybnnkyBa nO-4eCTO UMTUMPaHUTE CTaTuw,
OTKOJIKOTO Te3n ¢ HucbK IF. ToBa cnucaHue
MOXe [Ja Ce cyuta OT 3HadeHue 3a
TbpceHaTa nHdopmaums.

KauwectBoTO Ha EPmagazine ce oueHsBa,
KaTo ce B3eMaT npeasua aBTOPCKUTE npasa.
OT rnegHa TOYKa Ha aBTOPCKUTE nNpaBa,

i

apBpwv Touc (peer review). H nepinTwon Tng
Wikipedia de ouvioTdrai, apou o kabevac
MMOpPEI va NPooBECEl NANPOPOPIEC O' auThV
™V nAaT@oOpua, ondte n afonioTia Twv
nANPOPOPILV  WNopei  va  ap@ioBnTnOsi.
EminAéov  pia  10TOOEAIda  nou  dev
EVNUEPWVETAI €ival €niong ap@IoBNTACIUN
MNyr EVNUEPWONG.

Ta nepiodik@ We emITPON Kpiong, Ta
ornoia a&ioAoyouvTal Kal KATATaooovTal HE
Baon Tnv noIOTNTA TOUuG €VOEiKvUVTal YId
TEKUNpPIwWON.

MNa napadeiyya, Ta nepiodika and To
dikTuo ISI web of Knowledge, katatacoovTal
avaloya pe 1o Asiktn Anfnxnong, Impact Fac-
tor (IF). O Aciktng Annxnong (IF) eival évag
O€IKTNG NoIOTNTAG YIA TO MEPIEXOHEVO TWV
NEPIODIKWV €KOOOEWY, MOU KABIEPWONKE TN
dekaeTia Tou 1960 and Tov Garfield, 10puTH
Tou IvoTiTouTou EnNioTnupovikAg
MAnpogopnonc (ISI) «kar ORueEpa
napapTiuartoc Tou Thomson Reuters. O IF
gival éva PETPO TNG ouXvOoTNTAC ava@opdg
Mou €xouv Ta apBpa evoc evrUMou Ot €va
XPOVO N MHia OUYKEKPIYEVN XPOVIKN MEPIODO.
MNa napadelypa o €TROI0G AsikTng ANnXNoNng
£vOC nePIodIkoU unoAoyileTal w¢ o AOYoG TwV
avagopwv (citations), nou €yivav €va €Toc
yla Ta apbpa nou dOnuooielTnkav oTO idlo
nePIOdIKO, NPoG To aUVOAO Twv apBpwv Mou
ONUOOIEUTNKAV O’ AUTO TO MEPIOdIKO Ta dUO
nponyoupeva xpovia. 'ETol €va neplodikd e
uwnAO IF dnuooigvel mio ouxva apbpa nou
£XOUV avagopeg, an’ OTl ekeiva Pe XapnAo IF.
M’ auTOv TOV TPOMNO &€va MEPIODIKO UNOpPEi va
KpIOEi yia TNV NoI0TNTA TNG NANPOPOpPIag nou
avalnTaesl kanoioc,.

H noiotnTa Tou [epiodikol EPM
afloloyeiTal €niong and TO YEYOVOG OTI
AauBavovrtalr  unoywn TA MNVEUMATIKA
dikaiwpaTta (copyright) Twv ouyypagewv. MNa
TNV €EA0QAANION aQuUTWV TWV OIKAIWHATWV
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cobCTBEHOCTTa Ha OpUrMHANHUTE TBOPEHWUS
33 UCTOpUATA Ha HayKUTe U TEXHONoruuTe,
KouTo ca bunu npeactaseHn B EPMagazine,
TE3W MNpaBa OCTaBaT Ha aBTOpPUTE, KOWUTO
npuemat  pasnpoCTpaHeHWe Ha CBOUTE
TBOPEHWS B TOBA MNEPUOAMYHO U3[aHWNE KaTo
nonbneaT ®opMynsip 3a yyactve. B cnyyan,
ye Cb3JaBaHeTO BK/OYBA MaTepuann Ha
APYrM  aBTopW, TO € 3aAb/DKUTESNTHO
UMTUPAHETO Ha aBTopute wn/mnnm
CbOTBETHOTO UM Cbrnacue.

HapsBaliku ce, Ye cTaTumTe B HACTOALLMS
6poi oT 0bnacTTa Ha UCTOpUATa Ha HaykuTe
(buonorusa, xuMusa, ¢mMsMka WM T.H.) MU
TexHonornnte (npeobpasyBaHe Ha BSATbpHA
eHeprus,, [0b6MB Ha NETPOSHUM  pecypcw,
noslyyaBaHe Ha sApeHa eHeprus v ap.) we
OTKpMe HOBW MbTEKM KbM 3HaHWE, Hue BU
noXkenaBame MpUSTHO 4eTeHe U y4TuBo Bu
KaHUM [a Bfne3eTe B rofieMuss U CbpaeyeH
AOM Ha EPM, kaTo uuTatenu u / nnm aBTopu.

EPMagazine
Le ragioni della sua
validita

Funzione di EPM e argomenti a favore

EPMagazine, che celebra i nove anni
della sua esistenza con tre fascicoli annua-
li, & stata disseminata in scuole e universi-
ta sia nella forma stampata che in forma
elettronica (CD multimediale e due diverse
edizioni on-/ine). La qualita del prodotto
educativo-scientifico € stata migliorata nel
tempo, con una maggiore chiarezza del lin-
guaggio usato e l'inserimento, nella Reda-
zione, di nuove scuole e universita di di-
verse Nazioni.

TOUG, Ol OUYYPAQEIC €XOUV UMOPBAMEI pia
(pOpua unoBoAng apbpou, 6rnou anodexovTal
T Onuooieuon TnNG €pyaciac Touc OTo
Mepiodikd. Z€ MeEPINTWON MNOU N €pyaocia
EUNEPIEXEI UNIKO GAAWV ouyypagewy, Eeival
UNOXPEWTIKA 1N napdbeon OXETIKWV
avagopwv f n ouvaiveon Twv OnUIoUpywv
TOUC.

EAniCovTac o011 Ta apBpa anod To nedio TNG
Iotopiac Twv Emotnuwv (BioAoyia, xnueia,
Quaikn, KAM) kal  TNG TexvoAoyiag
(UeTaTpOnn TNG EVEPYEIAC TOU AVEWOU,
agionoinon npoidvTwv neTpeAaiou, Xpnon
MUPNVIKNG EVEPYEIAC KAM) oTO TEUXOC auTd
Oa avoifouv vea povonaTia yvwoncg, odag
€EUXOpaoTe kaAo diaBacpa  kal  0dag
NPOOKAAOUUE va €£POeTE OTN HeEYAAn Kai
(PINOEEVN olkoyévela Tou EPM, e€ite ¢
avayvwoTeG EITE WG OUYYPAPEIC.

Avrupa Cocuklari
Dergisi Kalite Verileri

Avrupa Gocuklan Dergisi Icin
Gorevler ve Veriler

Uc adet yillik sayisiyla dokuzuncu yilini
kutlayan Avrupa Cocuklari Dergisi hem
geleneksel basili seklinde hem de dijital dergi
formatinda Universitelerde ve okullarda
dagitiimaktadir. Dergi kalitesi, farkl Glkelerin
okullarindan gelen edit6r ekiplerinin katihmi
ve yayim kalitesinin acikliga
kavusturulmasiyla birlikte hep var olmustur.

ACD'nin, bilimsel, ekonomik, ergonomik,
ekolojik, ahlaki, felsefi ve yodnlendirici-egitici
yonleriyle siki bir iliski icinde olan karmagik
gorevi, gencligin cok tarafli yeterliliklerini
sekillendirmeyi ve onlarin ahlaki, estetik ve
etik benliklerini gercgeklestirmeyi

0]
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La complessa missione di EPMagazine,
in chiara interconnessione con aspetti di-
dattico-educativi di tipo scientifico, econo-
mico, ergonomico, ecologico, morale e filo-
sofico, mira alla formazione e allo sviluppo
delle competenze multidisciplinari per la
formazione del profilo etico, estetico e mo-
rale degli studenti.

EPMagazine € una pubblicazione quadri-
mestrale pubblicata da giovani per i giova-
ni, con l'obiettivo di formarne lo spirito cri-
tico e condurli ad apprezzare i dati e i fatti
che hanno condotto all’attuale sviluppo
scientifico e tecnologico.

Studiare Storia della Scienze significa
rendersi conto delle basi sperimentali e
dell’evoluzione della conoscenza, descri-
vendo fenomeni e processi naturali. Tho-
mas Kuhn ha affermato che la Scienza pro-
cede sempre per modelli (Es.: osservazio-
ne, ipotesi, leggi, ...), e il passaggio da un
paradigma all’altro porta alla modifica
(evoluzione) delle teorie scientifiche. La
funzione della Storia delle Scienze & spie-
gare la transizione da un modello all’altro e
rifuggire da ogni forma di spiegazione so-
prannaturale.

La Storia della Scienza e della Tecnolo-
gia e direttamente coinvolta nell’evoluzione
di risorse umane, materiali, strumenti e
fonti energetiche usati per alimentazione,
difesa e protezione.

Perché, quindi, un periodico sulla Storia
della Scienza e Tecnologia? La motivazione
risiede sul fatto che la societa percepisce il
passato, sperimenta il presente e sogna il
futuro.

Leibniz ha affermato che // futuro e pie-
no del passato; ogni esperienza passata &
il punto di partenza per il futuro; se sei
conscio del tuo passato, puoi comprendere
il futuro. In quest'ottica, EP Magazine - at-

0

amaclamaktadir.

ACD siregelen ve gelisen bilim, teknoloji
ve teknigi takdir etmenin elestirel ruhunu
sekillendirmeyi amaclayan, genglik tarafindan
genclik icin ¢ikarilan sireli bir yayindir.

Bilim tarihi (tabii ve sosyal), dogal diinya
ve insan toplumunun olgu ve sireglerini
aciklayan deneysel bilgi ve anlamlandirma
sureglerinin evrimi ile ilgilenmeyi kapsar.
Thomas Khun bilimin daima paradigmalari
(hipotezler, kanunlar ve uygulamalar dizisi)
kullandigini ve bir paradigmadan digerine
gecgisin  kimi zaman bilimsel kuramlarin
degistirilmesini  gerektirdigini  sOylemistir.
Bilim tarihinin rolli, dogalstiinii reddederek
bir paradigmadan digerine gegisi
belgelemektir.

Teknigin ve teknolojinin tarihi dogrudan
dogruya, insanhdin barinma, yiyecek ve
korunma ihtiyaglarini  gidermeye ydnelik
araclar elde etmek icin kullanilan, materyal
ve insan kaynaklarinin evrimi ve arag gereg
ve enerji sistemleri ile ilgilidir.

Oyleyse neden bilim ve teknoloji tarihine
odaklanan bir dergi? Temel nokta sudur ki
insan toplumu gecmisi Ozimser, su ani
tecriibe eder ve gelecegi hala eder. Leibniz
bunu “gelecek gecmisle doludur” soéziiyle
vurgulayacaktir. Her gegmis tecrlibe yeniye
dogru atiimis bir ilk adimdir. Baska bir
yonden dusinlrsek; eger gecmisle
ilgilenirsen gelecegin sifrelerini g¢dzebilirsin.
Bu anlamda ACD, insanlarin kosullarini
yansitma yontemi olan bilim ve teknolojinin
evrimini sunarak, geng yazarlarin gegmisin
orneklerinden gelecegdi tarif etme cabalarina
yer verir.

Macera ruhu ve tutkudan ilham alan
ACD'nin geng makale yazarlari genclerin
bilimsel ve teknik uzmanlik tercihlerine elle
tutulur kanitlar sunabilir ve bdylece yetkin
mantiksizlikla savasim araclari ile gergegin
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traverso la conoscenza dell’evoluzione del-
la Scienza e Tecnologia come modo di ri-
flessione sulla condizione umana - guida
gli sforzi dei giovani autori verso la defini-
zione del futuro attraverso l'esperienza del
passato.

Ispirati da curiosita, passione e spirito
di avventura, i giovani autori di EPMagazi-
ne portano solidi argomenti per le scelte
dei giovani nel campo scientifico professio-
nale, contribuendo alla migliore compren-
sione della realta, combattendo con lo
strumento della razionalita.

Per i giovani - su base nazionale, Euro-
pea e mondiale - EPMagazine migliora i
prodotti scientifici e tecnici della cultura e
della civilizzazione attraverso la dissemina-
zione di corrette, multivalenti e sistemiche
informazioni, incoraggiando l'iniziativa, svi-
luppando la creativita e rinforzando la per-
cezione della continuita col passato.

Documentazione pertinente

Per gli autori, & importante scoprire la
verita scientifica e storica attraverso
un‘adeguata documentazione. D’altronde,
il boom di informazioni ricavate da internet
rendono difficile riconoscerne la validita.
Gli autori possono decidere la pertinenza e
I'adeguatezza delle informazioni trovate,
attenti a che il principale criterio di ade-
guatezza delle fonti deve essere l'esistenza
di un sistema di controllo di referee. Il ca-
so di Wikipedia & rappresentativo per la
sua inaffidabilita: chiunque pud aggiunger-
vi dati! Allo stesso modo, siti non aggior-
nati fanno dubitare della loro attendibilita.

Le riviste che utilizzano un comitato va-
lutatore di referee e inserite in un circuito
gerarchico sono fonti affidabili.

Un esempio: le riviste censite da 157

daha iyi anlagilmasina katkida bulunabilirler.

ACD dinyanin farkli Glkelerinden gencler
icin uygarlik ve kalttr Grdnlerini (bilimsel ve
teknik), gerekli bilginin (dogru, cok degerlikli
ve sistemli) dagitimi ile (ulusal gapta, Avrupa,
dinya capinda) vurgular ve desteklerler,
yaraticligi gelistirir ve g¢ogunlukla yerel,
ulusal, Avrupa capinda ve kiiresel devamlilig
tesvik eder.

Ilgili Belgelendirme

ACD yazarlan icin en temel kaygi anlaml
belgeleme yoluyla bilimsel ve tarihi dogrulari
gozlemlemek olmaldir. Ne var ki, internet
kaynakli bilgi patlamasi iyi bir belgeleme igin
ilgili  bilgiye ulagsmayr zora sokmustur.
Yazarlar hangilerinin dogru bilgi kaynaklari
olduguna karar vermelidirler. Bu baglamda
bilgi kaynagi segimindeki ilk kriter s6z konusu
derginin  bir hakem sisteminin  varligi
olmalidir. Wikipedia durumu
Onerilmemektedir (herkes bu platforma bilgi
girisi ya da eklemesi yapabilir, bu ylzden
verilerin dogrulugundan stiphe edilebilir!).
Glncellenmeyen bir site de belgeleme
kaynag olarak ayni derecede stiphelidir.

Dederlendirmeye tabi tutulan ve
hiyerarsiye alinan hakemli dergiler belgeleme
icin tavsiye edilir. Ornedin, etki faktoriine
(IF) gore siralandirilan ISI bilgi agindaki
dergiler. Kalite faktorli, suanda Thomson
Reuters’in  bir parcasi olan Bilimsel Bilgi
Enstitist’'nin  kurucusu olan Garfield
tarafindan 1960l yillarda ortaya atilan streli
yayinlardaki bilginin kalite &lguttidur. Etki
faktdrl bir makaleden bir yilda yada belli bir
doénemde vyapilan alinti sikhgi o6lgegidir.
Ornek: Bir derginin yillik etki faktori, icinde
bulunulan yiin  s6z konusu dergideki
arastirmalardan yapilan alinti sayisiyla dnceki
iki yildaki alinti sayilari arasindaki oran olarak
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web of Knowledge, collegate al Fattore di
Impatto (IF). Quest’ultimo & un indicatore
di qualita per le pubblicazioni periodiche,
proposto negli anni 60’ da Garfield, fonda-
tore dell'ISI (Institute for Scientific Infor-
mation), attualmente parte della Thomson
Reuters.

IF & la misura della frequenza della ci-
tazione degli articoli di un periodico in un
anno o in periodi specifici. Per Es.: il Fatto-
re di Impatto annuale di una rivista € cal-
colato come rapporto tra il numero di cita-
zioni nell’anno e quelle dei due anni prece-
denti. Ne consegue che un periodico con
alto IF pubblica articoli consultati piu fre-
quentemente di uno con basso IF. Conse-
guenza: il primo € degno di rilevanza per
la ricerca di informazioni attendibili.

La qualita di EPMagazine € apprezzata
anche perché tiene in gran conto il copy-
right. Per ogni creazione originale sulla
Storia delle Scienze e della Tecnologia
pubblicata su EPMagazine, i diritti riman-
gono all’'autore, che accetta la dissemina-
zione della propria opera attraverso la Su-
bmission Form.

Nel caso l'opera incorpora materiali di
altri autori, &€ dovuto la citazione degli au-
tori e delle rispettive opere oppure una
specifica autorizzazione.

Ci fa piacere pensare che gli articoli di
questo fascicolo nell'ambito della Storia
della Scienza (Biologia, Chimica, Fisica,
ecc.) e Tecnologia (Conversione
dell’Energia Eolica, estrazione delle risorse
fossili, sviluppo dell’lEnergia Nucleare,
ecc.) apriranno nuove vie nelle tue cono-
scenze.

Speriamo, altresi, che la lettura sia lieta
e stimolante e che penserai di entrare nel
mondo di EPM sia come lettore affezionato
che come autore degli articoli.

0

hesaplanir. Boylelikle yiksek etki oranina
sahip dergiler dlsik etki oranina sahip
dergilerdekinden daha fazla alinti yapilan
makale yayimlar. Bu dergi arastirilan bilgi igi
alakall bulunabilir.

ACD'nin  kalitesi telif hakkinin
incelenmesiyle de takdir edilebilir. ACD’de
ortaya konan bilim ve teknolojinin tarihiyle
ilgili 6zglin yaratilar ile alinan telif hakki
acisindan dusinildigiinde bu haklar basvuru
formu doldurarak eserlerinin  bu sireli
yayinda dagitimini kabul eden vyazarlarin
haklaridir. Eserin diger yazarlarin
materyalleriyle birlesmesi durumunda
yazarlara ve/veya ilgili onaylarina aftta
bulunmak zorunludur.

Bilim (biyoloji, kimya,
teknoloji  (rlizgar enerjisinin  donlsumd,
petrol kaynaklarinin  ¢ikarilmasi, nikleer
enerjiye sahip olmak) tarihiyle ilgili bu
sayidaki makalelerin yeni bilgi yollari
acmasini umarak sizlere keyifli okumalar
diliyor ve sizi ACD'nin buylUk ve samimi
yuvasina okuyucu ve/veya yazar olarak davet
ediyoruz.

fizik v.b.) ve
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The History of Vegetal Biotechnology
Biotehnologia vegetala de la inceputuri pana azi

Introduction

Vegetal biotechnology represents today a
fascinating field of research and production
which faces a spectacular dynamic.

The occurrence of the vegetal biotechnol-
ogy produced a real revolution in the process
of plants” amelioration, in this way being able
to obtain — by using modern technologies —
an unlimited number of plants in a shorter
time compared to their multiplication by tra-
ditional culture techniques.

Theoretical approaches

The name of biotechnology (bios = life,
tehne = art, handcraft) appeared for the first
time in the year 1656 in French texts mean-
ing techniques of using the mechanisms and
materials. The history of cultivating vegetal
tissues starts in the year 1838, when Schlei-
den and then in the following vyear
Schwann, formulated, beside the theory of
common structural unit of living structures
that have the cell at their basis, the hypothe-
sis of the cellular totipotentiality. This hy-
pothesis claims that any cell owns all the ge-
netic information it needs in order to form an
organism (excerpt from Gautheret, 1959).

Haberlandt, in the year 1902, claimed
that any diploid or haploid cell contains all
the hereditary information in the genome,
thus every vegetal cell isolated or cultivated
in optimum conditions will take back its ac-
tivity, will grow and will be able to multiply.

In 1904, the successful experiments car-
ried out by Hanning on the vegetal embryos
cultures proved the possibility of some plant
fragments to grow on artificial media.

Between 1904 and 1932 all the attempts
to cultivate vegetal explants on artificial me-

Introducere

Biotehnologia vegetala reprezinta, astazi,
un fascinant domeniu de cercetare si de
productie, care are o dinamica
spectaculoasa.

Aparitia biotehnologiei vegetale a produs
0 adevdratda revolutie in procesul de
ameliorare a plantelor, putandu-se obtine -
prin mijloace moderne de lucru - un numar
nelimitat de exemplare, intr-un timp scurt,
raportat la inmultirea acestora prin tehnici
traditionale de cultura.

Consideratii teoretice

Termenul de biotehnologie (bios = viata,
tehne = artd, lucru facut cu mana) a aparut
pentru prima datd in anul 1656 in texte
franceze cu sensul de tehnici de folosire a
mecanismelor si materialelor. Istoria cultivarii
tesuturilor vegetale incepe din anul 1838,
cand Schleiden si, in anul urmdtor
Schwann, au formulat, pe langd teoria
unitatii structurale comune a vietuitoarelor ce
au la baza celula si ipoteza totipotentialitatii
celulare. Ipoteza totipotentialitatii celulare
sustine ca fiecare celula poseda toate
informatijile genetice de care aceasta are
nevoie pentru formarea unui organism
(extras din Gautheret, 1959).

Haberlandt, in anul 1902, sustinea ca
oricare celuld diploida sau haploida contine
toatd informatia ereditara imprimatd in
genom, astfel ca fiecare celulda vegetala
izolatd si cultivata in conditii optime isi va
relua activitatea, va creste si se va putea
multiplica.

In anul 1904 experimentele reusite de
Hanning, cu culturile de embrioni vegetali,
au constituit o dovada a posibilitatii cresterii
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dia do not have a significant importance,
moreover, Kiister - in 1926 — claimed that
this issue cannot be “solved” (taken from
Morel, 1948).

After the year 1930 the discovery of aux-
ine by Went and his collaborators, of cyto-
kinins by Skoog and his collaborators fa-
vored the first successes in the field of “/n
vitro” culture of cells and
vegetal tissues
(Gautheret, 1939;

Nobécourt, 1939 and
White, 1939).

Morel and Martin
(1952) obtained a devi-
rused breeding material,
starting from
plants by “/n vitro” culti-
vation of apical caulinar meristems.

In 1957 Skoog and Miller pub-
lished an article and launched the
idea according to which the grow-
ing type or the morphogenetic
events are determined by the
quantity interactions between aux-
ine and cytokinine, so called
“hormonal balance”.

Murashige and
Skoog (fig. 1), in 1962
made a culture media
that bears their names
with a large concentra-
tion of mineral salts,
which proved to be the best for the “in vitro”
growing of several types of plants.

This culture media has today a key role in
plants multiplication by vitrotechniques.

The plants obtained by biotechnology are
not superior to those obtained by traditional
methods of sexuate multiplication, the for-
mer being clones free of viruses, sometimes
being represented by genotypes more resis-

w

infected A

Fig. 1. (A) Publication of Murashige
Skoog culture media from 1962
and the authors of this media
(B) Murashige Toshio and
(C) Skoog Folke

pe medii artificiale a unor fragmente de
plante.

Intre anii 1904 si 1932 toate incercarile de
cultivare a unor explante vegetale pe medii
artificiale nu prezintd mare importantd, mai
mult decat atat, Kiister - in anul 1926 -
sustinea ca aceastda problema este de
“nerezolvat” (dupa Morel, 1948).

Dupa anul 1930
descoperirea auxinei de
catre Went si

colaboratorii sai, si a
citochininelor, de catre
Skoog si colaboratorii
lui a favorizat aparitia
primelor succese In
domeniul culturilor de
celule si tesuturi
vegetale ,in vitro” (dupa
Gautheret, 1939; Nobécourt,
1939 si White, 1939).

Morel si Martin (1952) au
obtinut material saditor devirozat,
pornind de la plante infectate prin
cultivarea ,in vitro’ de meristeme
apicale, caulinare.

In anul 1957, Skoog
si Miller au publicat un
articol in care acestia
au lansat ideea potrivit
careia tipul de crestere
sau evenimentele
morfogenetice  sunt
determinate de interactiunile cantitative
dintre auxine si citochinine, ce se constituie
in asa numita ,balanta hormonala".

Murashige si Skoog (Fig.1), in anul
1962, au conceput un mediu de cultura, care
le poarta si numele, cu o mare concentratie
de saruri minerale, care s-a dovedit a fi
optim pentru cresterea ,in vitro' a multor
tipuri de plante. Acest mediu de cultura
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tant to the stressful factors from the septic
medium of life.

Biotechnology allowed, by its special tech-
niques, the countries with tradition in amelio-
ration and cultivation of ornamental plants to
obtain and trade huge quantities of flowers.
Thus, Holland obtained in 1995 a total of
53.8 million flower plants, from which 22 mil-
lion were flower plants in pots, 11.6 million
cut flowers, 9.4 million orchids, 6 million bulb
flowers and 4.8 million other ornamental
plants (Pierik, 1997).

The flower species, of great interest both
for researchers and cultivators are the fol-
lowing: Nephrolepis, from which in Holland in
1995 13 million samples were obtained, Ger-
bera - 6 millions, Lilium — 5,1 millions, Pha-
laenopsis - 4,4 millions, Spatiphyllum - 3,1
millions, Saintpaulia, Ficus, Cymbidium, As-
ter, Alstromeria, Limonium, totalized to-
gether over 1 million samples annually
(Pierik, 1997).

By traditional methods a small number of
plants can be obtained, while by “in vitro”
methods great quantities of plants, of higher
quality and more uniform as aspect are mul-
tiplied in a short time. According to the na-
ture of explanted tissues or cells, to the mo-
ment when they were inoculated it is recom-
mended to choose a certain medium and
conditions of culture, depending on the ob-
jective followed.

The success of "in vitro” cultivation of
vegetal explants depends, in a great extent,
on the nutritive blending that has to corre-
spond to the vital necessities of the inocu-
lated tissues in order to compensate the lack
of the most important endogen factors, on
which the existence of the respective cells
incorporated in the plant’s body depends.

For the “/n vitro” cultivation techniques of
vegetal tissues and cells, some compulsory

areazi un rol cheie in propagarea plantelor
prin vitrotehnici.

Plantele obtinute prin biotehnologie sunt
net superioare celor obtinute prin metode
traditionale de inmultire sexuata, ele fiind
clone libere de viroze, uneori fiind
reprezentate de genotipuri mai rezistente la
factorii stresanti din mediul septic de viata.

Biotehnologia a permis, prin tehnicile ei
speciale, tarilor cu traditie in ameliorarea si
cultivarea plantelor ornamentale sa obtina si
sa comercializeze cantitati imense de flori.
Astfel, Olanda a obtinut, in anul 1995, un
total de 53,8 milioane de plante floricole, din
care 22 milioane au fost plante floricole, la
ghiveci, 11,6 milioane flori tdiate, 9,4
milioane orhidee, 6 milioane flori bulboase si
4,8 milioane alte plante ornamentale
(Pierik, 1997).

Speciile floricole, de interes atat pentru
cercetatori, cat si pentru cultivatori sunt:
Nephrolepis, din care in Olanda, in anul 1995
s-au obtinut 13 milioane de exemplare, la
Gerbera - 6 milioane, la Liium - 5,1
milioane, la Phalaenopsis - 4,4 milioane, la
Spatiphyllum - 3,1 milioane, la Saintpaulia,
Ficus, Cymbidium, Aster, Alstromeria,
Limonium, au totalizat, impreuna, peste 1
milion de exemplare anual (Pierik, 1997).

Prin metodele traditionale se poate obtine
un numar mic de plante, in schimb prin
metode ,,/n vitro” se multiplicd, in scurt timp,
cantitdati mari de plante, de calitate
superioara si mai uniforme ca aspect. In
functie de natura tesuturilor sau a celulelor
explantate, de momentul in care acestea au
fost inoculate se recomanda alegerea unui
anumit mediu si conditi de culturd, in
dependenta de scopul urmarit.

Reusita cultivarii “in vitro” a explantelor
vegetale depinde, in mare mdsurd, de
realizarea acelor amestecuri nutritive care sa
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operational steps have to be (fig. 2), and
they are the following:

1. setting up a culture, respectively ob-
taining an “in vitro” culture with regenerative
capacity;

2. guided incubation and growth of
phytoinoculi, which implies not only inducing
the regenerative processes but also the
morphogenesis ones;

excised
piece of

corespunda necesitatilor vitale ale tesuturilor
inoculate, spre a compensa lipsa celor mai
importanti factori endogeni, de «care
depindea existenta celulelor respective,
incorporate fiind in corpul plantei.

In cadrul tehnicilor de cultivare ,,/in vitro” a
tesuturilor si celulelor vegetale trebuie sa se
aibd in vedere respectarea unor etape
operationale obligatorii (Fig. 2), si anume:

Fig. 2. Schematic representation of plants micropropagation by using tissue cul-
tures (A) and picture of in vitro cultivation techniques (B)
Fig. 2. Reprezentarea schematica a micropropagarii la plante prin utilizarea culturilor de tesuturi (A) si
imagine a tehnicilor de cultivare in vitro (B)

3. subcultivation (repication or transfer-
ring the cultures);

conservation of cultures;

“ex vitrd” transfer of vitroplantlets and
their acclimatization to the septic life re-
gime.

The results obtained by micropropagation
have an indubitable economic efficiency, be-
cause by exploiting the totipotentiality of
vegetal cells, the plants’ ability to multiply is
developed.

The “in vitro” multiplication and propaga-
tion methods are practicable at any vegetal

0

1. infiintarea unei culturi, respectiv
obtinerea unei culturi ,,/n vitro” cu capacitate
regenerativa;

2. incubarea si cresterea dirijata a
fitoinoculilor, ceea ce presupune nu numai
amorsarea proceselor regenerative, ci si a
celor de morfogeneza;

3. subcultivarea
transferarea culturilor);

4. conservarea culturilor;

5. transferarea ,ex Vvitro” a
vitroplantulelor si aclimatizarea acestora la
regimul septic de viata. Realizarile obtinute

(repicarea sau
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species, the plants generated “in vitro” are
juveniles, without any diseases (but not im-
munes), qualities that make them to be
more vigorous in culture on the field.

By micropropagation vegetal explants
can be multiplied in a fast rhythm, thus
from a unique meristem of orchid, during a
year 4 million samples can be obtained, pre-
cise copy of the donating plant
(Murashige, 1974). This multiplication is
performed by subcultures operated succes-
sively “in vitro” and using a little biologic
material, using microexplants, the donating
plants remaining alive.

The vitrocultures of vegetal explants are
also experimental models, representing
valuable instruments in the modern re-
searches of vegetal biology.

The vitroplantlets form and develop bet-
ter in the conditions of thermic regime of
25°C = 2°C (Torres, 1989) and a photope-
riod of 16-18 hours of light per day
(Hvoslef-Eide, 1989). Besides obtaining
vitroplantlets, another important aim is to
perform successfully the acclimatization of
neoplantlets generated “/in vitro”in the con-
ditions of the septic medium, by applying
those procedures that imply a diminishing of
evapo-transpiration, but also ensuring the
best conditions for obtaining a better root-
ing in “ex vitro” regime of vitroplantlets,
without increasing the costs of producing
the growing material, resulted by multiplica-
tion procedures (Cachita and Sand, 2000).

Maintaining the /in vitro culture for long
periods of time has the disadvantage of ap-
pearing some physiological modifications or
genetic mutations in the cells of phytoin-
oculi, fact that asks for the application of
some specific methods of /n vitro cultivation
of phytoinoculi (Dandekar, 2003).

prin  micropropagare au o eficienta
economica certa, deoarece prin exploatarea
totipotentialitatii  celulelor vegetale se
valorifica capacitatea plantelor de a se
inmulti vegetativ.

Metodele de multiplicare si propagare ,,/in
vitrd” sunt practicabile la oricare specie
vegetala, plantele generate ,in vitro” fiind
juvenilizate, lipsite de boli (dar nu imune),
calitdti care le fac ca, in culturd, in teren,
acestea sa fie mai viguroase.

Prin micropropagare se pot multiplica
explantele vegetale in ritm accelerat, astfel
dintr-un unic meristem de orhidee, in
decursul unui an, se pot obtine 4.000.000
de exemplare, copii fidele ale plantei
donatoare (Murashige, 1974). Aceasta
multiplicare este realizata prin subculturi
operate succesiv ,in vitrd' si se face cu
economie de material biologic, folosindu-se

microexplante, plantele donatoare
rdmanand in viata.
Vitroculturile de explante vegetale

constituie si modele experimentale, ele
reprezentand instrumente valoroase in
cercetdrile moderne de biologie vegetala.
Vitroplantulele se formeaza si se dezvolta
mai bine in conditiile cresterii acestora in
regim termic de 25°C + 2°C (Torres, 1989)
si o fotoperioada de 16-18 ore lumina pe zi
(Hvoslef-Eide, 1989). Pe langa obtinerea
de vitroplantule, un alt obiectiv important de
urmarit este si realizarea cu succes a
aclimatizarii neoplantulelor generate ,in
vitro* la conditiile mediului septic, prin
aplicarea acelor proceduri care au in vedere
o diminuare a evapotranspiratiei, dar si
asigurarea conditiilor optime pentru
,ex Vitrd’ a vitroplantulelor, fara ridicarea
costurilor de producere a materialului
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Our trip to Kastamonu, Turkey

After our trip in Bulgaria, in November 2010, we had scheduled our next meeting which
was going to be in Turkey. The meeting was held from 21st until 28th of July in Kasta-
monu, Turkey, and the Greek EPM team participated with 4 teachers and 9 students.
Months ago, our team started preparing many projects to be shown there, which were re-
lated with our school and our city, Thessaloniki.

We left Thessaloniki in the 20th of July at 9pm and we arrlved in Kastamonu the follow-
ing night. Therefore the journey was too [l My ; ‘ ,
long and tiring. After our arrival in the
“Pretty Dorm House”, a University dorm,
we were allocated in our rooms and we
had a short dinner. During our 5-day ™™+
stay in Kastamonu, we had experienced | e

enough to include them! The presenta- §
tions and our gatherings were held in
Ihsangazi, a town only some kilometers =
away from Kastamonu.

Our first day started with a friendly |§
welcome and a short breakfast at the NS :
dormitory. After this, a bus arrived % — = ;;f_ N
which took us to Ihsangazi’s school, e .
where in the beginning the governor of The Greek EPM team on the first day
Ihsangazi (Kaymakam) gave a welcome
speech to the participants. There, we presented our projects and we had plenty of time to
know students from Turkey, Romania and Italy. Before our presentations we were quite
anxious, but both the encouragement of our teachers and the friendly environment helped
us overcome it and realize that it was not as difficult as it seemed in the beginning.

Every day we attended the presentations, after, we visited some traditional monuments
such us local mosques and finally at nights, we went around the beautiful city of Kasta-
monu.

During the last days we discussed about the future of the EPM magazine, our next
meeting, financial problems and we finally shared some duties to each EPM member, such
us the publication of the next issue.

From my point of view the most interesting and amusing day was the 3™ one when we
took a 3-hours drive to the Black sea. We also had the beautiful experience of swimming
in the Black Sea, with some teachers. In the end, we also visited a cliff, where we took the
traditional group photo.
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The last walk in Kastamonu
with the Italian team

The traditional group photo
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Katherine Stephenson

During 1825 the hydrocarbon Benzene was first isolated by Michael Faraday, nine years
later Benzene’s molecular formula, C6H6 was calculated. This highly unusual and puzzling mo-
lecular formula consequently prompted vast speculation from chemists worldwide regarding
the structure of the Benzene molecule. Then one dark German evening in 1862 a lone figure,
haunted by his continuing failings to identify the illusive structure of the Benzene molecule,
dozed exhausted by the fire. As he watched the flames flicker in the grate he suddenly “saw”
snake like molecules “dancing” and “writhing” in the flames. Bemused he continued to stare
until one of the snakes grasped its own tail in its mouth and formed a ring like structure. The
man startled by the image awoke but the image of the ring remained vivid in his mind. Three
years later, the same man, Freidrich August Ke-
kulé proudly presented his proposed structure of
the Benzene molecule — Kekulé’s model of Ben-
zene was born.

Kekulé’s structure of Benzene

Kekulé proposed that the benzene molecule
had a cyclic ring structure with alternating dou-
ble Carbon-Carbon bonds and single Carbon-
Carbon bonds. This structure was accepted for
many years however during this period many
new pieces of evidence arose questioning Ke-
kulé’s model of Benzene leading to the eventual
proposal of a new model regarding the structure
of Benzene.

Evidence 1 — X ray diffraction

Using single crystal X ray diffraction patterns
the single Carbon-Carbon bond lengths in Cyclo-
hexene (used due to its similar structure to Ke-
kulé’s model of Benzene including possessing single Carbon-Carbon bonds, having a double
Carbon-Carbon bond and a cyclic structure) were measured to be 0.154nm.

The bond length of the double Carbon-Carbon bond in Cyclohexene was also measured by
X ray diffraction giving a value of 0.133nm. If indeed Kekulé’s structure was correct this indi-
cates that the alternating double Carbon-Carbon and single Carbon-Carbon bonds would have
different lengths but when the bond lengths in @ molecule in Benzene were calculated using
the same technique they were all calculated to have the same length of 0.139nm therefore
they can-not be alternating single and double Carbon-Carbon bonds providing evidence

against Kekulé’s model of Benzene.
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Evidence 2 — Number of Disubstituted Isomers

If Kekulé’s cyclotriene structure of Benzene was assumed correct four disubstituted isomers
with a Chlorine molecule should be formed due to the reactive double Carbon-Carbon bonds.
However when Ben-zene is reacted with a Chlorine molecule only 3 disubstituted isomers are

formed and one monosubstituted
product during experiments. This
evidence suggests that Benzene
does not contain double Carbon-
Carbon bonds therefore disproving
Kekulé’s structure of alternating dou-
ble and single Carbon-Carbon bonds.

Evidence 3 — Thermo chemi-
cal evidence

The calculated enthalpy of forma-
tion for one mole of gaseous Ben-
zene with Kekulé’s structure from its
constituent elements of Carbon and
Hydrogen in their standard states is
+252KImol”. However when the ac-
tual enthalpy of formation was
tested it was considerably lower at a
mere +82KJmol™. This suggests that
the structure of Benzene is signifi-
cantly more stable than Kekulé’s
model of Benzene.

Further thermo chemical evidence

Fig. 2 The hydrogenation of Benzene

against Kekulé’s model originates from the theoretical enthalpy change for the hydrogenation
of Benzene when cyclohexene, with its one double Carbon-Carbon bond, undergoes hydro-
genation (see fig. 2) the enthalpy change is -119.6KJmol-1. The theoretical enthalpy change

for the hydrogenation of Benzene can there-
fore be calculated by multiplying the enthalpy
change for the hydrogenation of cyclohexene
by three due to the fact Kekulé’s model of
Benzene suggests Benzene has three double
Carbon-Carbon bonds resulting in a value of -
358.8KImol ™.

However in practice the enthalpy change
for the hydrogenation of Benzene is substan-
tially lower at -208.4KJmol' suggesting the

Fig. 3 The 2 possible Kekulé structures  addition of hydrogen across a double Carbon-

Carbon bond is not occurring thus disproving

o
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Kekulé’s model for the structure of Benzene.

Conclusion

The accumulation of evidence against Kekulé’s struc-
ture of Benzene lead to a new structure to be pro- &
posed by Linus Pauling. His idea was to treat the struc-
ture of the Benzene molecule as if it were half way be-
tween the 2 possible Kekulé structures. (fig.3)

His idea resulted the currently accepted structure of
the Benzene molecule (fig.4) with a ring of delocalized
electrons within a hexagonal skeleton of carbon atoms
to which hydrogen atoms are attached accounting for
the intermediate Carbon-Carbon bond lengths in Ben- |8
zene, its relative lack of reactivity and its high stability.
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Fig. 4 The structure of the

Iconography Benzene molecule

1. www.thestudentroom.co.uk
2. www.daviddarling.co.uk
3. www.scienceaid.com
4. http://www.paykin.info/irina/homework_5.php
H H
¢ ¢
H H
oy T =TT
Hf’c“acffc“*H H"C%c-""c"‘H
Benzene |!| Kekulé Structures |!| Planar Hexagon

Malecular formula Bond Length 140 prm

(Isarners)

&
i i
A
e =
&
Sigrma Bonds . . .
— ot : : delacalized pi Eenzene ring
*Hybridized orbital . . s
sprrybricizEd oranea & pz orbitals system Simplified depiction

Fig. 5 The structure of benzene

28




Warrington, United Kingdom

PrIeStIey CO”ege sr04161416@stumail.priestley.ac.uk

Shaun Richardson

During a drug induced daze in 1858, Friedrick Kekule stumbled on his theory of the ben-
zene structure and it seemed a simple solution to the mind boggling molecule of Mr 78. He
proposed that six carbon atoms were joined by a ring of alternating double bonds and single
bonds. Each carbon atom in benzene was bonded to a hydrogen atom and this was otherwise
referred to as a “cyclohexatri-1,3,5-ene” structure. Kekule went on to conclude that these al-
ternating bonds constantly oscillated so that benzene was
actually made up of two rings with different alternative car- H
bon-carbon bonds, which were on opposite sides of equilib- |
rium. Yet, this posed problems as the theoretical properties H
of Kekule’s crazy compound were completely contradictory ~.

to the observed properties. These properties included: C C
. the chemical bonding properties | 1
» the shape
o the stability C% /C

>
However, over 150 years later, with an abundance of H C
more modern analytical techniques (and significantly less |
opium in our systems!), we can prove that each carbon H
atom in benzene has a p -orbital of completely delocalized
electrons. This overlap, giving rise to a planar structure, al-
though Kekule’s cyclic structure laid the foundations for
modern chemists, it was actually incorrect. Rather than two
oscillating structures, we now know that benzene does have
two different structures but these coexist as an intermedi-
ate with a lower energy than either of the two. None of the contributor structures are ob-
H g served in benzene’s actual electron structure — a
[ theory which is known as “resonance hybridisa-
tion”. But how did the boffins prove this?
Kekule’s big mistake was his idea of alternating
double and single carbon-carbon bonds, which
H would suggest that bonds in benzene were of dif-
ferent lengths. Single carbon-carbon bonds are
known to be 0.154 nm long while double bonds
are much shorter at 0.133nm. However, when
benzene is cooled it crystallises and x-ray diffrac-
tion can be used to measure the bond lengths,
which in benzene are all found to be 0.139nm.
Therefore, Kekule's proposal of alternating single
and double bonds is impossible.
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In X-ray diffraction, X-rays meet a crys-
tal, they interact with electrons and they

H H H are then scattered. The distribution of elec-
- tron charge in a crystal molecule can be de-

termined from the pattern of scattered rays.

5 5 5} g An X-ray examination of benzene can be

carried out and may produce a complicated
pattern of different intensity reflections.

H H
From this, an electron density contour map
extremely difficult to plot but is far easier

today due to modern computing equipment. Peaks can be drawn into the map of the molecule
and in benzene’s case a symmetrical hexagonal shape carbon-carbon bonds can be seen. What
is important is that all six of these bonds appear to be the same length. Hydrogen atoms are
observed less clearly in an electron density map due to their weaker X-ray scattering.

In 1928, Kathleen Lonsdale used this technique to identify Kekule’s hexagonal shaped ben-
zene structure as being correct. However, conversely she found a clear difference in length be-
tween aromatic carbon-carbon bonds and ordinary aliphatic carbon-carbon bonds, which disre-
garded Kekule’s idea of alternating single and double carbon-carbon bonds.

Another issue for scientists of the 20" century was that Kekule’s model meant that the ben-
zene ring, like all other molecules, had a centre of symmetry. Yet, by means of long wave
spectroscopy, this is contradicted. Within long wave spectroscopy there are two spectrums -
useful in this case — infra-red absorption and the Raman scattering spectrum. The first of
these, infra red light, can be directed at any molecule causing a surge of electrons and a peri-
odic variation in the dipole. If the molecule already 1
has a naturally occurring vibration in its sequence H

of bonds, and if the light waves have a comple-

mentary frequency to this oscillation, the light /‘L I

waves will strongly stimulate the vibrations in the

molecule. This will release energy, which will be “I

displayed as bands of the absorption spectrum and
are symmetric. The second involves ultra-violet or *
near visible light, which usually sets up a constant
rapid dipole variation when directed at a molecule.
This radiates a scattered secondary ray of the
same frequency as the incident ray. However,
molecules with a periodic variation in electric elas-
ticity will fluctuate in their amplitude of radiation,
hence recording a steady beat in the Raman spec-
tra, which is asymmetric. Of course, in some spe-
cial cases, molecules have to be awkward and over
complicate things by excluding waves in either of
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these spectrum — for example carbon dioxide due to the “selection rule”. However, the aver-
age molecule shows each vibration in no more and no less than one of the two spectra. There-
fore, all of them are proven to have a centre of symmetry ... except benzene.

Benzene actually has waves in both of these spectra with old records showing up to twelve
different frequencies of incident rays from benzene appearing in both the Raman spectrum
and the infrared spectrum. This means that Kekule’s regular hexagonal structure is wrong as
benzene does not appear to have a centre of symmetry. Between 1938 and 1939, in the Bak-
erian Lecture, which was published from the Royal Society of London, Christopher Kelk Ingold
descnbed how he and his team extended th|s idea using comparisons with deuterium (heavy
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hydrogen) isotopes of benzene. When long wave spectroscopy analysis was carried out on
heavy benzene and benzene, although waves in one spectrum were at different frequencies to
the other, the coexisting waves in both the Raman spectrum and the infrared spectrum re-
mained the same. Therefore, waves appearing on both spectra of a benzene molecule were
not simply different waves with the same frequency that were indistinguishable; they were ac-
tually the same wave. The reason for benzene’s lack of symmetry was further investigated us-
ing liquid benzene and it was concluded that the overlapping vibrations and intermolecular
forces distorted the equilibrium of benzene’s two resonance structures, which destroys the
centre of symmetry. It is important to question the stability of benzene in Kekule’s structure
too, because when benzene hydrogenation is observed, the actual enthalpy energy released is
far less than what is expected. The hypothetical value for the hydrogenation of benzene,
based on Kekule’s structure, can be easily worked out on a calculator, safely behind your desk
using Hess’ Law. Remember that the enthalpy of a reaction is independent of the route that’s
followed, provided the products and reactants are the same. Therefore, we can add together
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the known enthalpy of formations for the bonds
broken in cyclohexa-1, 2, 3-triene (Kekule’s ver-
sion of the benzene electron arrangement) and
the bonds in three hydrogen molecules. The re-
sulting cyclohexane molecule’s enthalpy of forma-
tion is then subtracted from the energy released
when bonds were broken to give the theoretical
enthalpy of hydrogenation for benzene. In this
process -359.2KJ/mol is calculated as the enthalpy
of hydrogenation. Alternatively we can measure
the actual hydrogenation enthalpy of benzene by
reacting benzene with hydrogen in the presence of
a transition metal catalyst. Calorimetry then re-
veals the true hydrogenation enthalpy of benzene
to be -208.5KJ/mol. The difference between the
observed and the expected enthalpy of formation
is known as the resonance energy or delocalisation
energy. Because of the relatively large delocalisa-
tion energy it is suggested that benzene is a sta-
ble, delocalised molecule, unlike the unstable Kekule structure. Therefore, scientists now think
that there must be an equal spread of electrons around the molecule, giving rise to the over-
lapping orbitals of electrons in benzene.

Due to benzene’s high delocalisation energy, we gy
can explain why benzene does not easily undergo
electrophillic substitution reactions with bromine. | grsonance , .
Normally, it would be expected for an unsaturated | % '<, S et
hydrocarbon like benzene to turn bromine water \1__
brown, indicating the presence of double carbon- 15 Wl
carbon bonds. However, this is not the case as no 36 kealimol @
single carbon atom has enough electron density to @ l
polarise a non-polar molecule, such as bromine. In Balm
addition, while it is possible for benzene to react in 85 8 kealimol O
the presence of an aluminium chloride catalyst with | 203xrme 31 Kl
chlorine, only one monosubstituted and three disub- """ R
stituted chlorobenzene molecules are produced. As a 286 keallmol
result, we can confirm that benzene does not have l O
alternating single and double carbon-carbon bonds.
A further process that can be used to prove that Ke-
kule had the right idea with his hexagonal structure
of benzene is electron diffraction. This was discov-
ered at around the same time as X-ray diffraction. It
involves “zapping” a molecule in the gas phase with
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an electron beam under low pressure. Atoms in
the molecule scatterthe rays and, by substituting
into a series of complex equations, doing some
number crunching and then measuring angles, an
electron diffraction pattern can be produced.
When this method is extended to benzene, it pro- |
vides evidence that there are four possible dis-
tances between a carbon atom and a hydrogen
atom within a molecule and three separate intera-
tomic distances between carbon atoms. Scientists |
can draw a molecule of benzene to support Ke-
kule’s hexagonal structure based upon the infor-
mation in benzene’s electron diffraction pattern,
despite shredding to pieces the rest of Kekule's
structure!

o
E 1}
-

To conclude, while Kekule may have got his al-
ternating bond theory in benzene wrong, he cer-
tainly laid the foundation for scientists such as Kathleen Lonsdale. If Newton stood on
the shoulders of giants, then Kekule was most certainly a giant for others to stand on —
even if we do give him and his theory a kick now and then with modern analytical tech-
niques! To conclude, scientist August Wilhelm von
Hofmann summed up the Kekule structure per-
fectly: “I would trade all my experimental works
for the single idea of the benzene theory.”
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The paper contains some in-
formation about Tesla's huge
role in opening roads to many
areas of science without which &
we could not have imagined to-
day's civilization. We chose this
theme because it highlights the
role of the individual over society
and for that a little bit of Tesla is
of Romanian origin.

Nikola Tesla was born on 10
July 1856 in the village Smiljana,
near Gospic, Croatia, which was
then in the Austro-Hungarian
Empire. Henri Coanda presents it
as a Romanian Serbian Banat.
Other sources indicate that it
was Istro-Romanian. It is certain, however,
that the great inventor had Romanian roots,
as his name suggests - Tesla, which comes
from the word “teslari” (carpenter).

Tesla was an inventor, physicist, me-
chanical engineer and electrical engineer,
one of the greatest scientists of the end of
the 19" century and early 20" century. His
scientific discoveries are of immense impor-
tance.

Tesla was a pioneer in a wide range of
technical fields, like that of electricity, radio,
high frequency currents, electric power
transmission system by alternating current,
magnetic field rotary engines and different
technologies without which the modern
world would be incomprehensible and the
structure of the atom and its nucleus. Every-
thing we call technology today is based on
Nikola Tesla's inventions, some of them dat-
ing back over a century. Nikola Tesla in-

‘ conine  cateva
date despre rolul imens al lui

Lucrarea

deschiderea
catre multe
domenii ale stiintei fara care

nu ne-am putea imagina
) Civilizatia de azi. Am ales
/aceasta tema deoarece
~ evidentiaza rolul individului

asupra societatii, dar si pentru
B ca 0 mica particica din Tesla
este de origine romana.

Nikola Tesla sau Nicolae
™ Teslea, s-a nascut la 10 iulie
11856 in satul Smiljan, in
apropiere de Gospie, Croatia,
care se afla pe atunci in
Austro-Ungar. Henri Coandad il

Imperiul
prezenta drept roman din Banatul sarbesc.
Alte surse arata ca era istro-roman. Este sigur

insa ca marele inventator avea radacini
romanesti, dupa cum o arata si numele sau -
Teslea, care provine din cuvantul teslar.

Tesla a fost inventator, fizician, inginer
mecanic si inginer electrician, unul dintre cei
mai mari oameni de stiinta ai sfarsitului de
secol 19 si inceputului de secol 20.
Descoperirile sale stiintifice sunt de o
importanta colosala. A fost un geniu sclipitor
al umanitatii. De numele lui Tesla se leaga tot
ceea ce inseamna electricitate. Tesla a fost un
deschizator de drumuri in domenii tehnice
vaste, ca cel al electricitatii, radioului,
curentilor de inaltd frecventd, sistemului de
transport al energie electrice prin curentul
alternativ, campului magnetic rotativ,
motoarelor si diferitelor tehnologii fara de
care lumea moderna ar fi de neinchipuit dar si
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vented the first device “wireless telegraph” in
the world namely, the "father" of all devices
such sites today. The unit for magnetic in-
duction B of the magnetic field is
called tesla and T is the symbol.
And yet today it is little name ut-
tered by humanity.

As a child, Nicholas or Nikola
demonstrated, since the early
years, exceptional mental abili-
ties and extrasensory perception.
After the age of 17, Tesla could
visualize with the greatest of
ease, an object, no need of mod-
els, drawings or other actual ex-
periments.

For this reason, the young
have the ability to design a piece,
mentally, without actually having to build
them, so you realize if it will work or not,
when will be materialized. He could develop
an entire concept without using even a single
instrument. Only after all
possible improvements to
adapt the gear picture and
not found any mistakes, and
basically make the product
of his intelligence.

From the age of 28 lived
in the U.S. where Tesla has
made inventions that

al structurii atomului si nucleului acestuia. Tot
ceea ce astazi numim tehnologie avansata se
bazeaza pe inventiile lui Nikola Tesla, unele
dintre acestea datand de peste
un secol. Nikola Tesla a inventat
primul dispozitiv “wireless” din
lume si anume un telegraf,
“parintele” tuturor device-urilor
de astdzi de acest fel. Unitatea
de madsura pentru inductia
magneticda B a campului
magnetic poarta numele tesla si
are simbolul T. Si totusi astazi
este un nume prea putin rostit
de umanitate.

In copilarie Nikola sau
Nicolae a demonstrat, incd din
primii ani, capacitati mentale
exceptionale si perceptii extrasenzoriale rar
intalnite. Dupa varsta de 17 ani, Tesla putea
sa vizualizeze, cu cea mai mare usurintd, un
obiect, neavand nevoie de modele, desene
sau alte experimente propriu-
zise. Din acest motiv, tanarul
avea capacitatea de a proiecta
0 piesa, mental, fara a fi
necesara construirea ei
efectivd, astfel incat sa isi dea
seama daca va functiona sau
nu, atunci cand va fi
materializata. El putea dezvolta
un intreg concept fara a se

changed the destiny of man-
kind. Thus, he managed to_folosi nici macar de un singur

find a solution that allowed to bring electric-
ity to homes using alternating current elec-
tricity transmission. The dispute between
Edison and Tesla electric current on the
transmission distance is known as the
"current war”. Tesla has shown that the use
of AC for transport to energy away power is
more advantageous than the use of DC, as
suggested by contemporary, Thomas Edison.

instrument. Abia dupa ce adapta toate
imbunatatirile posibile angrenajului imaginat
si nu mai gasea nici o greseala, realiza si
practic respectivul produs al inteligentei sale.

De la varsta de 28 de ani Tesla a locuit in
SUA unde si-a realizat inventiile cu care a
schimbat destinul omenirii. Astfel, el a reusit
sa gaseasca solutia care a permis aducerea
electricitatii in casele oamenilor utilizand
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Thus, Tesla laid the foundations of mod-
ern knowledge about AC: AC electric power,
AC systems, including multi-phase systems,
power distribution systems and the AC mo-
tor, which have led to the second Industrial
Revolution. In 1890, Nicola Tesla made the
first transmission of electricity in two-phase
alternating current. One of his most impor-
tant inventions of the AC generator is. He
also helped build hydroelectric power plant.
near Niagara Falls. Hence the statue today
that looks over the inexhaustible supply of
water overflow.

Tesla is considered a
pioneer in the fields of ro-
botics, ballistics, computer
science, nuclear physics and
theoretical physics. He be-
lieves that the most noble
way to improve the human
condition is to research the
various questions raised by
science and use scientific
principles and industrial
progress provided that it is
compatible with nature.

By 1892, the U.S. Patent
Office has issued over 40 patents for Tesla's
inventions under the principle of rotating
magnetic field he discovered the essential
features of the AC electrical system.

In 1895 he was commissioned first hy-
droelectric power in the world alternative to
Niagara Falls.

Emblems massive generators installed there
bore the name of Nikola Tesla, and even today
the vast majority of electric induction motors in
use worldwide based on its initial project. Its
underlying inventions worldwide, robots, the
Internet, pagers, cellular phones or space pro-
gram "Star Wars" launched by American Cold
War. All are tributaries of Tesla's drawings.

curentul alternativ pentru transportul
energiei electrice. Disputa dintre Edison si
Tesla privind transmiterea curentului electric
la distanta, se cunoaste sub denumirea de
"Razboiul Curentilor". Tesla a demonstrat ca
utilizarea curentului alternativ  pentru
transportul la distanta a energiei electrice
este mult mai avantajoasa decat utilizarea
curentului continuu, cum propunea
contemporanul lui, Thomas Edison.

Astfel, Tesla a pus bazele cunostintelor
moderne despre curentul alternativ: puterea
electricda in curent alternativ, sistemele de

curent alternativ,
incluzand sistemele
polifazate, sistemele de
distributie a puterii si

motorul pe curent
alternativ, domenii care au
determinat cea de-a doua
Revolutie Industriala. In
1890, Nicola Tesla a
realizat primul transport al
energiei electrice in curent
alternativ  bifazat. Una
dintre cele mai importante
inventii ale sale este
generatorul de curent alternativ. El a
contribuit de asemenea la construirea
hidrocenteralei de langa Cascada Niagara.
De aici statuia lui priveste astazi inepuizabila
revarsare de energie a apei.

Tesla este considerat un pionier si in
domeniile roboticii, balisticii, stiintei
calculatoarelor, fizicii nucleare si fizicii
teoretice. El considera ca cea mai nobila
metoda de imbunatatire a conditiei umane o
reprezintd cercetarea diferitelor intrebari
ridicate de catre stiinta i utilizarea
principiilor stiintei si progresului industrial cu
conditia sa fie compatibile cu natura.

Pana in 1892, Oficiul de Patente al SUA i-
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In 1899 Tesla has established the labora-
tory in Colorado Springs, near the top of
Pikes Peak, in order to realize his dream: the
transmission of "wireless electricity by land
or by air. The fear that his lab could be de-
stroyed, as it happened in New York, he kept
a journal of research. It was extremely satis-
fied with the giant oscillator when it pro-
duced an artificial lightning, 100 times
greater than the spark TR
that was previously ob- §
tained in his laboratory in
New York.

During a violent storm
in Colorado, Tesla made
one of the most remark-
able discoveries: "We see
stationary waves ... No
matter how impossible it
seemed, this planet, de- &
spite its vast expanses,
behaves like a conductor
usually small. The impor-
tance of this amazing

t .

power transmission ap-
peared to me very clearly
in mind. Not only can
serve the transmission of

said long ago, but throughout the world to
propagate the human voice modulations.
Moreover, it can be used to transmit power
(electricity) in unlimited amounts to any ter-
restrial distance and without loss", he noted
in the log.

The famous Romanian inventor Henri

Coanda say about Tesla: "All inventions and
were carried out mentally, he previewed. At
the same, all were improved, were corrected
in @ mental projection so real that it never

Nikola Tesla holding in his hands balls of flame

wires 6 any tictance, s 1 INMNFiGS Nikoia Tesial
wires to any distance, as I

a eliberat Iui Tesla peste 40 de brevete
pentru inventiile realizate conform
principiului  campului magnetic  rotativ
descoperit de el si a elementelor esentiale
ale sistemului electric de curent alternativ.

In 1895 a fost pusa in functiune prima
hidrocentrala de curent electric alternativ din
lume la Cascada Niagara. Emblemele

masivelor generatoare instalate acolo purtau

numele lui Nikola Tesla si
chiar in zilele noastre,
marea majoritate a
| motoarelor electrice
inductive aflate in uz
pretutindeni in lume au la
baza proiectul sdu initial.
Inventiile sale stau la baza
radarului, ciclotronului,
| televizorului, retelelor
mondiale de radio si TV,
robotilor, Internetului,
pagerelor, telefoanelor
d celulare sau programului
spatial “Razboiul Stelelor”
lansat de americani in
' Razboiul Rece. Toate
acestea sunt tributare
schitelor lui Tesla.

In 1899 Tesla gsi-a
stabilit laboratorul in
Colorado Spring, langa
varful Pikes Peak, cu scopul de a-si realiza
visul:  transmisia “wireless” a energiei
electrice prin pamant sau prin atmosfera. De
teama sa nu-i fie distrus laboratorul, asa cum
s-a intamplat la New York, acesta a tinut un
jurnal al cercetarilor. A fost extrem de
satisfacut cand uriasul oscilator a produs un
fulger artificial, de 100 de ori mai mare decat
scanteia pe care o obtinuse anterior in
laboratorul sau din New York.

In timpul unei furtuni violente din
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imagined a device has failed. Everything
worked perfectly, without further corrections,
it was built without preliminary experiments.
Nikola Tesla has developed an unusual ca-
pacity for astral projection into other dimen-
sions. Tesla was introduced to the essential
techniques, techniques which saw a split in
detail, in operation.

Some proposed solutions to overcome
today's energy crisis through which human-
ity now has been envisioned over a century
ago by physicist Nikola Tesla. Here are a
few of his phrases R
related to this: '
"Energy use and car-
bon stored in wood,
or, generally speak- §
ing, fuel, led to the
steam engine. The
next huge step in de-
veloping energy
transportation  was
done by using elec-
tricity, which allowed
the transport of en-
ergy from one place
to another without transporting material.
But the use of energy from the environ-
ment, there was no radical step forward.
“Tesla considered that trigger source life on
earth is the sun. Tesla's solution to rising
energy consumption and control was to use
solar energy. Direct use of solar energy to
constantly concerned about the Tesla' There
is also the possibility - albeit a small one, to
obtain electricity directly from the Sun.
Other sources of energy could be discov-
ered and new methods of using solar en-
ergy, but none of these achievements will
not match the importance of energy trans-
mission to any distance through the envi-
ronment.”

Colorado, Tesla a facut una din cele mai
remarcabile descoperiri: “Observam undele
stationare... Oricat ar pdrea de imposibil,
planeta aceasta, in ciuda vastei sale intinderi,
se comporta ca un conductor obisnuit, de
mici dimensiuni. Importanta uimitoare a
acestui lucru pentru sistemul meu de
transmisie a energiei mi-a aparut foarte clar
in minte. Nu numai cd@ poate servi
transmiterii fara fire a semnalelor telegrafice
la orice distantd, dupa cum am afirmat cu
mult timp in urma, dar si pentru a propaga
8pe intreg globul
modulatiile vocii umane.
&= Mai mult, se poate folosi
£ pentru a transmite
= puterea (electricd) in
" cantitati nelimitate, la
B8 orice distanta terestra si
(WU {33 pierderi”, nota el in
.jurnal. Oricat ar pdrea
¥ de imposibil, planeta
() aceasta, in ciuda vastei
9/ sale intinderi, se
comporta ca un
conductor obisnuit, de
Importanta uimitoare a
acestui lucru pentru sistemul meu de transmisie
a energiei mi-a aparut foarte clar in minte. Nu
numai ca poate servi transmiterii fara fire a
semnalelor telegrafice la orice distantd, dupa
cum am afirmat cu mult timp in urm3, dar si
pentru a propaga pe intreg globul modulatiile
vocii umane. Mai mult, se poate folosi pentru a
transmite puterea (electricd) in cantitati
nelimitate, la orice distanta terestra si fara
pierderi”, nota el in jurnal.

Celebrul inventator roman Henri Coanda
afirma despre Tesla: “Toate inventiile i s-au
derulat mental, le-a previzualizat. De

mici dimensiuni.

asemnea, toate au fost perfectionate, au
fost corectate intr-o proiectie mentald atat



History of
Science and Technology

Technology for
Green Energy

European Pupils Magazine

After having analyzed all the various
sources of energy from the environment -
wind, water and heat from the earth, sun,
lightning energy, the physicist concluded that
these methods have certain limitations. The
future of Tesla envisioned a century ago re-
mains open: "It is possible and even likely to
open up other sources of energy, now we
have no knowledge. It is even possible to
apply magnetism or gravity to move ma-
chines without using other means. "Tesla en-
visioned a flying disc powered by canceling
gravity, an idea that would be studied today
by the world powers. Above them, as he

de reald, incat niciodata un aparat imaginat
de el nu a dat gres. Totul a functionat
perfect, fara corectii ulterioare, totul a fost
construit fara experimente preliminare.
Nikola Tesla si-a dezvoltat o capacitate
neobisnuitd de proiectie astrald in alte
dimensiuni. Tesla a facut cunostinta cu
tehnica in eteric, tehnica pe care a vazut-o
descompusad, in detalii, in functiune. Unele
dintre solutiile propuse azi pentru a invinge
criza energetica prin care trece acum
omenirea au fost intrevazute cu peste un
secol in urma de fizicianul Nikola Tesla.
Iatd numai cateva din frazele lui in legatura
de acest lucru: “Utilizarea energiei stocate
in lemn si carbune, sau, vorbind la modul
general, a combustibililor, a condus Ia
aparitia motorului cu abur. Urmatorul pas
urias in dezvoltare a fost fdacut prin
transportul energiei cu ajutorul
electricitatii, care a permis transportul
energiei dintr-o localitate in alta farda a
transporta materialul. Dar, In ceea ce
priveste utilizarea energiei din mediul
inconjurator, nu s-a facut niciun pas radical
inainte”. Tesla considera ca sursa care
pune in miscare viata pe pamant este
Soarele. Solutia lui Tesla la consumul in
crestere de energie era sa foloseasca si sa
controleze energia solara. Utilizarea directa
a energiei solare |-a preocupat permanent
pe Tesla. “Exista de asemenea posibilitatea
— desi una micda, sa obtinem energie
electrica direct de la Soare. Alte surse de
energie ar putea fi descoperite si alte noi
metode de folosire a energiei solare, dar
niciuna din aceste realizdari nu va egala
importanta transmiterii energiei la orice
distanta prin mediu”.

Dupa ce a analizat pe rand diversele
surse de energie din mediu - vantul,
caldura din apa si din pamant, razele
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himself confessed, Tesla envisioned a heat
engine that uses heat from the environment.

Tesla died at the age
of 86 years, on January
7, 1943 in New York,
poor, alone and forgot-
ten by the world in a
small room in a New
York hotel. Outside, the
city was inspired by the
legacy left behind by
this man, must of elec-
tricity produced from
Tesla's vision material-
ized to live in a world
completely driven by
alternating current.
Tesla was buried almost
in obscurity, a giant crash of the invention,
whose findings remain the foundation for
some of the most prolific scientific perform-
ance achieved by humanity.

Tesla was laters recognized as the
greates electrical engineer in america and
the world.It is now claimed by Serbia,
which was dedicated to a museum in
Belgrade and bill of 100 dinars.
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solare, energia fulgerului, fizicianul a ajuns
la concluzia ca aceste metode au anumite
limitari. Viitorul imaginat de
Tesla in urmd@ cu un secol
ramanea insa deschis: “Este
posibil, si chiar probabil, sa
se deschida alte surse de
energie, de care acum nu
avem cunostinta. Este chiar
posibil sa aplicam
magnetismul sau gravitatia
pentru a pune in miscare
masini fara a folosi alte
mijloace”. Tesla a imaginat
un disc zburator propulsat
prin anularea fortei
gravitationale, idee care avea
sa fie studiatd pana astazi de
marile puteri ale lumii. Mai presus de
acestea, dupa cum marturisea el insusi,
Tesla a imaginat un motor termic care sa
foloseasca caldura din mediul inconjurdtor.

Tesla a murit la varsta de 86 de ani, pe
7 ianuarie 1943, in New York, sarac, singur
si uitat de lume, intr-o camera mica dintr-
un hotel newyorkez. Afara, orasul era
insufletit de mostenirea lasatd in urma de
acest om, mustind de electricitatea
obtinutd din viziunea materializatd a lui
Tesla de a trdi intr-o lume complet
alimentatda de curent alternativ. Tesla a
fost inmormantat aproape in obscuritate;
un gigant prabusit al inventicii, ale carui
descoperiri raman ca fundatie pentru unele
dintre cele mai prolifice performante
stiintifice atinse de umanitate.

Tesla a fost recunoscut mai tarziu ca cel
mai mare inginer electrician al Americii si al
lumii. El este astazi revendicat de Serbia,
unde i-a fost dedicat un muzeu la Belgrad
si bancnota de 100 de dinari.
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in Sibiu, Hermann Oberth has
been, besides the Russian Konstantin
Tiolkovski and the American Robert
Goddard, one of the three founder fathers
of the Rocket Science and Austronautics.

Ever since he was 11, Hermann has
discovered his passion for Jules Verne’s
books, especially for the novel
“From Earth to the Moon” and
"Travel Around the World”,
confessing that he had read
the first one for multiple times,
until he got to know it by
heart.

This great
adolescence and vyouth
represent a very important
time in his life, as his further
achievements rely on the small
experiments from those times.
At the age of 14, he designed
the sketch of a rocket,
suggesting the use of liquid fuel for this
type of interplanetary vehicle.

Hermann Oberth has realised that,
although the rocket fuel is consumed, by
this, the weight being reduced, there still
remains a tank which contained the
consumed fuel, this no longer being useful
from the functional point of view, thus
Oberth getting to invent, without knowing
the step by step fuel burning concept.

In 1922, his master degree on the
Rocket Science was rejected, being
considered utopian. Oberth was a critic of
the educational sytem of that time,
comparing it with a car with headlights
turned backwards, lacking a future vision.

Born

man'’'s

Nascut la Sibiu, Hermann Oberth a fost,
pe langa savantul rus Konstantin Tiolkovski
si americanul Robert Goddard, unul dintre
parintii fondatori ai stiintei rachetelor si
astronauticii.

Inca de la varsta de 11 ani, Hermann si-a
descoperit pasiunea pentru cartile lui Jules
Verne in special "De la pamant la
Lund” si “Caldtorie in jurul lumii”
pe prima marturisind ca a citit-o
de nenumadrate ori, pand a ajuns
aproape sa o stie pe de rost.
Adolescenta si tineretea marelui
om de stiinta prezinta o
importanta deosebita deoarece
realizarile lui ulterioare au la
baza micile experimente din
acele vremuri. La varsta de 14
ani, el a elaborat schita unei

rachete, preconizand folosirea
combustibililor lichizi pentru
acest tip de vehicul

interplanetar.
Hermann Oberth a
combustibilul rachetei se consuma, prin
aceasta reducandu-se masa rachetei,
continua totusi sa existe un rezervor care

realizat ca desi

continea combustibilul consumat, acesta
nemaifiind util din  punct de vedere
functional, el ajungand, fara a sti, sa

inventeze conceptul de ardere in etape a
combustibilului.

In 1922, lucrarea sa de doctorat despre
stiinta rachetelor a fost respinsd, fiind
considerata utopica. Oberth a fost un critic
al sistemului de finvdtdmant al vremii,
comparandu-| cu o masina cu farurile atintite
inapoi, lipsita de viziune de viitor.
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In 1923, Hermann Oberth published the
book "The Rocket in the Interplanetary
Space”, and, in 1929, "Ways of Travelling
through Space”. In the years 1928-1929,
Hermann worked in Berlin, as a scientific
consultant, at the first action film from
history, which was taking place in space:
"The Women from the Moon” and which
had an enormous succes in the
popularization of the new rocket science.

In the autumn of 1929, Hermann Oberth
launched his first rocket with liquid fuel,
named Kegeldiise. Hermann was assisted by
the students from the Technical University
from Berlin, Wernher von Braun was also
among them in these experiments. For
building the first biggest rocket in the world,
named A4, but, nowadays, known better,
under the name V2, there were used 95 of
Hermann Oberth’s inventions and
recommendations.

In 1938, the Oberth family moved away
from Sibiu. Firstly they moved into Austria,
where Hermann worked at the Technical
College from Vienna, then they moved into
Germany, where Hermann worked at the
Technical College from Dresden, finally
getting to Peenemiinde (hired under the
false name of Fritz Hann), where Wernher
von Braun had already built the V2 rocket.

At the end of the world war, Hermann
Oberth was working at WASAG complex,
near Wittenberg, at rockets with solid fuel,
for aerial defense. After the end of the First
World War he moved with his family to
Feucht, near Niirnberg.

When he was around 35, Hermann
Oberth got married to Tilli Oberth (born as
Hummel), with whom he had four children,
from whom a boy died on the battlefield in
the World War II and a girl who died soon
after that, in August 1944 in a work accident.

m

in 1923, Hermann Oberth a publicat cartea
“Racheta in spatiul interplanetar”, iar in 1929,
“Moduri de a cdlatori in spatiu”. In anii 1928-
1929, Hermann a lucrat la Berlin in calitate de
consultant stiintific la primul film din istorie cu
actiune care se desfdsura in spatiu: “Femeile
de pe Lund”, care a avut un succes enorm in
popularizarea noii stiinte a rachetelor.

In toamna Ilui 1929, Hermann Oberth a
lansat prima sa racheta cu combustibil lichid,
numita Kegeldiise. In aceste experimente a
fost asistat de studenti de la Universitatea
Tehnica din Berlin, printre care se afla si
Wernher von Braun. La construirea primei
rachete de mari dimensiuni din lume, numita
A4, dar cunoscuta astazi mai degraba sub
numele V2", s-au folosit 95 dintre inventiile
si recomandarile lui Hermann Oberth.

In 1938, familia Oberth s-a mutat din
Sibiu Tn Austria, unde a lucrat la Colegiul
Tehnic din Viena, apoi in Germania, unde a
lucrat la Colegiul Tehnic din Dresda,
ajungand in final la Peenemiinde (angajat
sub numele fals Fritz Hann), unde Wernher
von Braun construise deja racheta V2.

La sfarsitul razboiului, Hermann Oberth
lucra la complexul WASAG, de langa
Wittenberg, la rachete cu combustibil solid,
pentru apdrare aeriand. Dupa terminarea
razboiului si-a mutat familia la Feucht, langa
Nurnberg.

Hermann Oberth s-a casdtorit in jurul
varstei de 35 de ani cu T7illi Oberth (ndscuta
Hummel), cu care a avut patru copii, dintre
care un bdiat a murit pe front in al Doilea
Razboi Mondial, iar o fatd a murit curand
dupa aceea, in august 1944, intr-un accident
de munca.

In anul 1948, lucra in calitate de
consultant independent si scriitor in Elvetia.
In 1950, a incheiat in Italia munca pe care o
incepuse la WASAG.
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In 1948, he
worked as an
independent
consultant and
writer in Swit-
zerland. In
1950, he finis- §
hed, in Italy, §
the work that
he had started %
at WASAG. Ing=
1953, Oberth ¥
returned to
Feucht, Ger- &
many, in order Fa s
to have his 5.
book entitled
"Men in
Space” publis-
hed, a book in
which he described his ideas related to
space-based reflecting telescopes, space
stations, electrically-powered spaceships,
and spacesuits.

Meanwhile Wernher von Braun had
founded an institute dedicated to space
exploration in the USA, at Huntsville, Ala-
bama which Hermann Oberth also joined.
Among other things, Hermann Oberth was
involved in a study called “The Space
Technological Development in the Follo-
wing Next 10 Years".

At the end of 1958, Hermann Oberth,
again in Feucht, found the necessary time
for him to write down and to publish his
thoughts related to the technological pos-
sibilities of a lunar exploration vehicle, a
lunar catapult, a helicopter, a silent airpla-
ne and others.

In 1960, Oberth worked at Convair, as
a technical consultant on the Atlas Rocket
programme in the United States.

In 1953, s-a intors la Feucht pentru a
spr|]|n| publicarea cartii sale Omu/ in spatiu
in care descria ideile sale legate de un
reflector spatial, o statie spatiala, o nava
spatiala electricd si costume de cosmonaut.

Intre timp Wernher von Braun fondase
un institut pentru explorare spatiald in
Statele Unite ale Americii, la Huntsville,
Alabama, unde i s-a alaturat si Hermann
Oberth. Aici Hermann Oberth a fost implicat
intr-un studiu numit Dezvoltarea tehnologiei
spatiale in urmatorii zece ani.

La sfarsitul anului 1958, Hermann
Oberth, din nou in Feucht, a gasit timpul
necesar sa isi pund pe hartie si sa publice

gandurile sale legate de posibilitdtile
tehnologice ale wunui vehicul lunar, o
catapulta lunara, un elicopter, un avion

silentios si altele.
In anul 1960, a lucrat la Convair, in
calitate de
consultant
tehnic de-a
l ungul
dezvoltarii
rachetelor
Atlas, in
Statele Unite.
Hermann
Oberth s-a
retras in 1962,
la varsta de 68
de ani. Criza
petrolului  din
1977 l-a facut
s a s e
concentreze
asupra surselor
alternative de
energie, aceasta

ducand la
planului unei centrale eoliene. Principalele

conceptia

sale activitati, dupa ce s-a retras, au fost
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Hermann Oberth retired in 1962, at the
age of 68. The '
petrol crisis,
from 1977, made
Oberth focus on
the alternative
energy sources,
this leading to a
plan of concei-
ving a wind po-
wer station that
could utilize the
jet stream. Ho-
wever, his pri-
mary interest
during his retire-
ment years was
to turn to more
abstract  philo-
sophical questi-
ons and he also
had written some books related to this
subject.

Hermann Oberth died on December 28,
1989, at the age of 95, at Feucht.

After his death, Hermann Oberth is me-
morialized by the Hermann Oberth Space
Travel Museum in Feucht, Germany, and
by the Hermann Oberth Society. The mu-
seum brings together scientists, research-
ers, engineers, and astronauts from the
East and the West to carry on his work in
rocketry and space exploration.

Iconography
1. Boris Rauschenbach: Hermann Oberth
1894-1989. Uber die Erde hinaus.
. www.meaus.com/articles/OBERTH.html
. www.produsin.ro/personalitati/herman-
oberth/
4. http://atlasobscura.com/place/hermann-
oberth-museum

W N

insd legate de filosofie, domeniu in care a

scris cateva carti.
Hermann Oberth s-
a stins din viata la
28 decembrie
1 1989, la varsta de
95 de ani, Ila

~ Feucht.

Dupa moartea
sa, la Feucht, in
Germania s-a
deschis  Muzeul
Spatial  Hermann
Oberth, unde
cercetdrile sale si
rezultatele acestora
sunt  prezentate
publicului.
Societatea
Hermann  Oberth
aduce laolalta
oameni de stiinta,
cercetatori  si
astronauti din toata
lumea pentru a-i continua opera.
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Although we have lived in its light ever

since we came into the world as a species,

although we have studied it for thousands of

years and, in the last dec-
ades, we have invented and
put to work some state-of-art
devices to research it, we are
still far from knowing every-
thing about it.

1. Introduction

Sun and Earth are inti-
mately connected. Every-
thing that happens to man-
kind’s main source of heat
and light is in close connec-
tion to the Earth, signifi-
cantly modifying Terra’s en-
vironment. In this respect,
various terrestrial processes
exist in relation with the so-
lar ones, then with the trans-
mission of the solar radia-
tions through the interplane-
tary space and, not in the
least, with the manner in
which solar radiations are
absorbed by the atmos-
phere. The paper herein pre-
sents the special importance
that Sun holds,

Terra, and for the inhabi- Terra si pentru locuitorii ei.

tants of this planet.

2. Background knowledge upon the

connection Sun — Earth

In Prehistory, Sun was deemed to be a
god: “Ra” for the ancient Egyptians (Fig. 1),
“Shamash” in Mesopotamia, "“Helios” in
Greece.

Desi traim sub lumina lui de cdnd am

aparut pe lume ca specie, desi il studiem de
mii de anj, iar in ultimele decenii am inventat

S/ pus la treaba cateva unelte
foarte performante pentru a-
\ / cerceta, suntem incd foarte
Wil ceparte de a sti totul despre
I
1. Introducere
8 Soarele si Pamantul sunt
¥ intr-o intima conexiune. Tot
dl ccea ce se intampla cu
Soarele, ca sursa principala
de cdldura si lumina a
omenirii, se afld in stransa
legdtura cu Pamantul.
Procesele care au loc in
Soare, modul de transmitere
a radiatiilor solare prin
spatiul interplanetar si, nu in
ultimul rédnd, modul in care
radiatiile solare sunt
absorbite de atmosfera
terestra determina modificari
semnificative ale mediul de
pe Terra. In acest articol se
prezinta evolutia cunostintlor
despre soare, cu sublinirerea
importantei deosebita pe
care Soarele o are pentru

2. Istoricul
Soare — Pamant

In antichitate Soarele era considerat o
fiinta diving, care trebuia respectata si careia
i se aduceau ofrane. Soarele era zeul Ra la
vechii egipteni (Fig. 1), Shamash Iin
Mesopotania, Helios in Grecia.

cunoasterii legaturii
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Sun worship was celebrated in many civi-
lizations throughout the world, such as the
Inca civilization in South
America and the Aztec civiliza-
tion in Central and North
America (Fig. 2). :

In the Roman empire, the |&
feast So/ Invincitus (Invincible
Sun) was celebrated immedi-
ately after the winter solstice. |

In the Geto-Dacian culture,
Sun is the guarantee of justice
and the source of wisdom
(Fig. 3).

However, the inquisitive human being has
been searching to find more about the Sun;
and nowadays the Sun is known to be not a
god, but only a celestial
body, precisely a star,
which represents the main
source of warmth and light
for the planet Earth.

3. How has the
knowledge upon the re-

lation Sun - Earth
evolved?
The astronomers and

philosophers of Ancient
Greece admitted that Sun,
much as the Earth and
Moon, were spherical bod-
ies that moved throughout
the Universe. Aristotle (384
- 322 i.H.) posited that Sun
was a sphere at great distance, but that
Earth was at the Universe’s core (Fig. 4).

Aristarchus (270 b.Ch.), was the first to
submit a heliocentric system: “Earth, not the
Skies, daily rotates and moves round the
Sun”, (Fig. 5)

The heliocentric theory was also devel-
oped in the V-th century by the Indian as-

Cultul soarelui era celebrat in multe
civilizatii, de pe intreg globul pamantesc,

R cum sunt civilizatia incasa din
America de Sud si civilizatia
bl aztecd dn America Centrald si
de Nord (Fig. 2).

In Imperiul Roman,
| sarbatoarea So/ Invincitus
(Soarele de neinvins) era
celebrata imediat dupa solstitiul
de iarna.

In cultura geto-dacilor, soarele
este garantul justitiei si sursa de
intelepciune (Fig. 3).

Dar omul, iscoditor, a cautat sa afle cat
mai multe despre soare, si azi se stie ca
Soarele nu este nicidecum un zeu, ci este
doar un corp ceresc, mai
exact o stea, ce reprezinta
sursa principalda de caldura
si lumind pentru planeta
Pamant.

3. Cum au evoluat
cunostintele privind
M relatia Soare - Pamant?

Astronomii  si filozofii
Greciei Antice recunosteau
ca Soarele, ca si PAmantul si
Luna sunt corpuri sferice
care se misca in Univers.
Aristotel (384- 322 1.H.)
spunea despre Soare ca este
o sfera la distanta mare, dar
ca Pamantul este in centrul
Universului (Fig. 4).

Aristarchus (270 i.e.n.), este cel care
propune un sistem heliocentric: "Pamaéntul,
nu Cerurile, se roteste zilnic si se misca in
Jurul Soarelur”.

Teoria heliocentrica este dezvoltata in
secolul al V-lea si de astronomul indian
Aryabhatta (476-550 d.H.), care considera
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tronomer Aryabhatta (476-550 d.H.), who
deemed Earth to be a spherical body that
moves round the Sun.
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Another

Indian astronomer, Brahma-
gupta, during the 7" century, deduced
Earth’s circumference to 5000 yojanas (1 yo-
jana=7,2 km), thereby resulting a circumfer-
ence of 36.000 kilometres, close to the one
known today (40.000 km).

Sanskrit verses of those times would
show that the stars visible at night were
much like the Sun visible during daytime, be-
ing therefore admitted that Sun was in fact a
star, which appears to be bigger
due to its closeness to the Earth. (&
Brahmagupta stated with refer-

ence to the gravitation: “Bodies @ik

as it is natural for water tof
flow”.

The heliocentric theory could g
only be proved 1000 years later,
in default of the necessary tools.

Using the telescope, Galileo
Galilei (1564 - 1642) studied the
movement of the stars, of the sunspots, esti-
mated the distance between Sun and Earth
and supported the heliocentric theory. How-

Pamantul ca fiind un corp sferic care se
misca n jurul Soarelui.

Un alt astronom indian, Brahmagupta
(598-668 d.H), in secolul al VII-lea deduce
circumferinta Pamantului la 5000 de yojanas
(1 yojana = 7.2 km), rezultdnd astfel o
circumferinta de 36.000 km, apropiata celei
cunoscute astazi, de 40.000 km.

Versetele sanscrite din acea perioada
aratau ca stelele vizibile noaptea sunt
asemeni Soarelui vizibil ziua, astfel fiind
recunoscut faptul ca Soarele este o stea,
care apare ca fiind mai mare, datorita
apropierii sale fata de Pamant. Brahmagupta
spunea despre gravitatie: "Corpurile cad spre
Pamant deoarece aceasta este natura
Pamaéntului — de a atrage corpurile, asa cum
este natural ca apa sa curga”.

Teoria heliocentircda nu a putut fi
demonstrata decat 1000 de ani mai tarziu,
datorita lipsei intrumentelor de masurare.

Utilizand telescopul, Galileo Galilei (1564 -
1642) studiaza miscarea stelelor, petele de
pe Soare, estimeazd distanta intre Soare si
Pamant si sustine teoria heliocentricd. Dar
cel care fundamenteaza matematic conceptul
de sistem planetar care are in
centru Soarele este Nicolaus
Copernicus (1473-1543)(Fig. 6).
In secolele XVII-XVIII, astronomii
au recunoscut ca Soarele este cea
mai apropiatd stea de Pamant si
au calculat volumul, masa, viteza
de rotatie si directia de miscare
prin spatiu a acestuia. Alte detalii
despre masa si densitatea
Soarelui au fost date de Newton
(1645-1727).

Inainte de secolul al XVII-lea,
savantii au descris petele solare. Vizualizarea
petelor solare intre anii 1600-1700 s-a facut
cu camera obscura. (Fig. 7).
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ever, the one who mathematically substanti-
ated the concept of planetary system having
the Sun at its core was Nicolaus Copernicus
(1473-1543)(Fig. 6).
During the XVII-th —
XVIII-th centuries, the
astronomers recognized
that Sun was the closest
star to the Earth and
they calculated its vol-
ume, mass, its rotation
speed and direction of /
movement through
space. Other details on

Sun’s mass and density
were given by Newton_activitétii
(1645-1727). geomagnetismului

Before the XVII-th century, the scientists
described the sunspots. The visualization of
the sunspots between the years 1600-1700
was made with the camera obscura. (Fig. 7).

However, detailed information were only
obtained after the invention of the telescope.
The astronomer William Herschell (1738-
1822) used a huge telescope for investigat-
ing the planets.

In the XIX-th century, availing themselves
of better instrumentation, scientists de-
scribed Sun’s eclipses and characteristics
(chromosphere, photosphere, observation of
the sunspot dynamics).

In the XX-th century, physicists and as-
tronomers disseminated detailed information
worldwide, as regards Sun’s influence upon
Geomagnetism and radio waves. The identifi-
cation thereby occurred of the thermonuclear
radiations, of the hydrogen in the Sun, of
Sun’s internal temperature and of the energy
generation through nuclear reactions. In the
geophysical year 1957-1958, several scien-
tists made observations on solar and terres-
trial phenomena in more than 2000 loca-

Totusi, informatii detaliate s-au obtinut
abia dupa inventia telescopului. Astronomul
William Herschell (1738-1822) utilizeazd un
telescop uriag pentru a investiga planetele
(Fig. 9).

In secolul al XIX-lea, beneficiind
de o instrumentatie mai bung,
savantii au descris eclipsele si
caracteristicile Soarelui
(cromosfera,
fotosfera,observarea dinamicii
petelor solare).

In secolul al XX-lea, fizicienii
si astronomii au stabilit noi

detalii privind influenta

solare si a

asupra

undelor radio. S-au identificat radiatiile
termonucleare, prezenta hidrogenului in

Soare, temperatura interna a soarelui si
generarea de energie prin reactii nucleare.

In anul geofizic 1957-1958, mai multi
oameni de stiinta au facut observatii privind

fenomenele
solare Si
terestre in
peste 2000 de

locatii. In
acelasi an, in
|URSS, se
lanseaza
satelitul
Sputnik,
urmat de
satelitii

Explorer 1, 3
si 4, Vanguard
si Pionier, lansati de USA. In 1958 se
infiinteaza In USA, National Aeronautics an
Space Administration (NASA).

In perioada urmatoare, au fost lansati
mai mult sateliti, pentru observarea radiatiei
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tions. In the same year, in USSR, Sputnik
satellite was launched, followed by Explorer
1, 3 and 4; Vanguard and Pioneer satellites.
During 1958, in USA, USA, National Aeronau-
tics and Space Administration (NASA) was
set up.

During the next period, several satellites
were launched, in order to observe solar
electromagnetic radiation and to obtain ter-
restrial information.

The varied effects of the solar radiations
upon the climate were studied, many conclu-
sions being contradictory. At the intensifica-
tion of the solar wind, the gravitational
waves deform, which brings about an ag-
glomeration / dissipation of clouds, causing
changes in the weather.

The relation Sun — climate is very complex
and is also influenced by other factors: green-
house-effect gas, strong winds, volcanoes.

Conclusions

The relation Sun — Earth is intrinsic. The
Earth’s movement on the solar orbit deter-
mines the night and day, and settles the life
cycle on Terra. Sun fields warmth and light.
It heats the atmosphere, it vaporizes the
ocean water, it directs the resulting clouds
through air currents, also called winds, to-
wards the continents, where they prove
their usefulness, by causing rains and by
maintaining the river flows.

Webology
1.http://www.referatele.com
2.http://www.descopera.ro/dnews/3966068
-cel-mai-puternic-val-de-radiatii-gamma-
detectat-vreodata
3.http://www.astronomy.info.com.ro/
page/51/
4.http://www.creationism.info.ro/blog137/
Sfin%C5%A3i-p%C4%83rin%C5%A3i-
heliocentri%C5%9Fti
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electromagnetice solare si pentru obtinerea
obtinerea de informatii terestre.

Efectele radiatiilor solare asupra climatului
au fost intens studiate, multe concluzii fiind
contradictorii: la intensificarea vantului solar,
undele gravitationale se deformeazad, ceea ce
determina o aglomerare/disipare de nori,
care determina modificarea vremii.

Relatia Soare - climat pe Terra este foarte
complexa si este influentata si de alte
procese: gaze cu efect de sera, vanturi

puternice, scaderea stratului de ozon
stratosferic, activitatea vulcanilor.
Concluzii

Relatia Soare — Pamant este intrinseca.
Miscarea pe orbita solara a Pamantului
determind ziua si noaptea si stabileste ciclul
vietii pe Terra. Soarele furnizeaza caldura si
lumind. El incdlzeste atmosfera Pamantului,
vaporizeaza apa din oceane, directioneaza
norii rezultati prin curentii de aer, denumite
si vanturi, spre continente, acolo unde
determina ploile si mentin debitele raurilor.

Bibliography

1. Feynman, P.R. Fizica modernd. Bucu-
resti, Editura Tehnica, 1969.

2. Galilei Galileo, Sidereus Nuncius. trad.
Pietro A. Giustini, a cura di Flavia Mar-
cacci, Pontificia Universita Lateranense,
Roma 2009.

3. Baican Roman. Energii Regenerabile,
Editura Grinda, 2010.

4.  Yaskell W.W.H, Maunder S.H. Minima and
variables of Sun — Earth Connection.
World Scientific Printers, Singapore, 2003.

5. Kane R.P. Geomagnetic field variations.
Space Sci. Rev. 18, 1976.

6. Kane R.P. Sun-Weather/Climate Rela-
tionship: An Update Scientific Note.
ISRO-SN-11-99. Indian Space Research
Organization, Bangalore, India, 1999.




Scoala cu clasele I-VIII

GE

Schitu, Romania
scoalaschitu@yahoo.com

Prof. Lucian Constantin Vladescu

Wind Parks in Romania

Energy from clean sources is necessary in
our industrialized world. One such source is
wind energy which can move huge electrical
power generators known as wind turbines.
More wind turbines grouped form a wind
farm.

According to the Romanian Ministry of
Environment and Sustainable Development

Parcuri eoliene in Romé&nia

Energia provenita din surse nepoluante
este tot mai necesarg, in lumea noastra atat
de industrializata. O astfel de sursa este
energia vantului care pot antrena imense
generatoare electrice denumite instalatii
eoliene. Mai multe instalatii eoliene grupate
formeaza un parc eolian.

Potrivit Ministerului Mediului si Dezvoltarii

(Fig. 1), best places
to install the wind|==
turbines are located
in the Carpathian
Mountains,  Dobro-
gea and Moldavia
regions, also pro-|°
vided a wind map of
Romania.

The first wind
power plant in Ro-
mania was build at 8| .
kilometers from Ploi-| "%

1Durabile, care a si
~||intocmit o harta
eoliana a Romaniei,
locurile cele mai
bune pentru
instalarea turbinelor
.|| eoliene se afla in
“*|Muntii  Carpati,
% |IDobrogea Si
Moldova.

Prima centrala
|| eoliana din Romania
a fost construita la
opt km de Ploiesti.

esti. It provides elec- |

tricity for the compa-
nies located on the
Industrial Park Ploiesti. According to the
same source, high capacity wind turbines are
not economically viable to be installed in the
rest of the country. In Constanta county we
have Cogealac, Fantanele wind parks. Here
are also, some wind farms in Tulcea county:
Casimcea, Baia, Topolog, Macin and Valea
Nucarilor.

Cogealac and Fantanele wind parks have
an installed capacity of 600 MW. In a first
stage, which ended in mid 2009, these wind
parks had an installed capacity of 347.5 MW,
generated by 139 wind turbines. The second
stage, which completed the project, was fi-

[50

Fig. 1 Wind Map of Romania

Aceasta  asigurd
energie  electrica
pentru firmele din cadrul Parcului Industrial
Ploiesti. Potrivit aceleiasi surse, in restul
teritoriului  Romaniei, nu se pot monta
centrale eoliene de mare putere. In judetul
Constanta se gasesc parcurile eoliene
Cogealac si Fantanele. Iatd cateva parcuri
eoliene din judetul Tulcea: Casimcea, Baia,
Topolog, Macin si Valea Nucarilor.

Fermele de la Fantanele si Cogealac au o
capacitate de 600 de MW. Intr-o prima
etapa, care s-a finalizat la sfarsitul anului
2009, centralele eoliene aveau o putere
instalata de 347,5 MW, generatda de 139 de
turbine eoliene.
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nalized in 2010. The CEZ group aIso stated

that it intends to invest an

additional 1.1 billion euros,

and renewable energy pro-

duction will cover a third

of the Romanian market,

currently in the modest

threshold of 7 MW.

o Baia Wind Farm con-
sists of three turbines.

» Topolog wind park con-
sists of a single turbine.

03.02.2008

o Macin wind park is also
composed of a single | Fig. 2 Tulcea County Wind Map
turbine.

Nucarilor Valley Park currently has three
wind turbines in operation and seems to be
working on installing an additional five tur-
bines. In Cluj County, in Tureni city is an-
other wind farm.

Caras-Severin county is expected to built
some wind farms on Mun-
tele Mic and Semenic
Mountains, in Bistra Valley
and in the Clisura Dunarii.
The Spanish company
Iberdrola Renovables SA
has signed a contract with
Eolica Dobrogea which 8
gives it the right to the ac-
quisition of approximately
50 wind farms in Eastern
Romania, for a sum rang-
ing between 200 and 300
million euros, depending on the final number
of acquired parks. Wind farms with a total
capacity of 1,600 MW are owned by the joint
company Eolica Dobrogea controlled by Do-
brogea AG, a branch of Swiss company NEK,
and Rokura company from Romania. Accord-
ing to the strategic energy program of of Ro-
mania, by 2015 Romania will have to provide Romania.

ol

Fig. 3 Baia Wind Park

controlata de

A doua etapa, care a completat proiectul, s

-a finalizat in 2010. Grupul
CEZ a mai anuntat ca
investita va fi de 1,1
miliarde de euro, iar
productia va acoperi ©
treime din piata romaneasca
a energiei regenerabile,
aflata in prezent la modestul
prag de 7 MW.

Parcul eolian Baia este
format din 3 instalatii.
Parcul eolian Topolog este
format dintr-o  singura
turbina. Parcul eolian Macin

este deasemena format dintr-o singura
turbina. Parcul eolian Valea Nucarilor are
momentan 3 generatoare in functiune si se
pare ca se lucreaza la instalarea a inca 5
generatoare de energie eoliana.

In judetul Cluj, in localitatea Tureni exista

un alt parc eolian.

In judetul Caras-Severin se
preconizeaza cateva parcuri
eoliene pe Muntele Mic,
Muntele Semenic, Valea Bi-
strei si in clisura Dunarii.
Compania spaniola Iberdrola
Renovables SA a semnat la

g inceputul anului un contract

cu Eolica Dobrogea care ii
da dreptul la preluarea a
aproximativ 50 de proiecte
de parcuri eoliene in estul

Romaniei, pentru o suma cuprinsa intre 200 si
300 milioane euro, in functie de numarul final
de parcuri achizitionate. Parcurile eoliene, cu o
capacitate totala de 1.600 de MW, sunt
detinute de societatea mixta Eolica Dobrogea,

Dobrogea AG, divizie a

companiei elvetiene NEK, si firma Rokura din
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from renewable sources 35% of the gross
domestic consumption and the share will
reach 38% in 2020.

Wind parks are generally comprised of
one or more wind turbines connected to the
electric grid. They are comprised of wind tur-
bines, power rectifiers, transformers and
power factor correction equipment. Wind
parks can be built on ground, or more re-
cently on the sea bed, in the form of off-
shore wind farms, where wind has a more
stable presence thus reducing the noise and
improving the aesthetics.

Wind energy is a form of clean, renew-
able energy, which during operation pro-
duces no carbon dioxide. While some of
these emissions will occur in the design,
manufacture, transport and installation of
wind turbines, enough electricity is gener-
ated from a wind park within a few months
to fully offset the emissions of production.
When wind farms are dismantled (usually
after 20-25 years of operation) they leave
no legacy of pollution for future genera-
tions.

Given the scale needed to reduce car-
bon dioxide, I believe that wind power is
the most developed renewable energy
technology and is built the fastest.
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Conform Programului privind strategia
energetica a Romaniei, in 2015 Romania va
trebui sa asigure din surse regenerabile 35
% din consumul intern brut, cota urmand sa
ajunga in 2020 la 38%.

Parcurile eoliene reprezinta mai multe
turbine eoliene conectate impreund la
reteaua de distributie a curentului. In
componenta acestora nu intra doar
turbinele eoliene, ci si redresoarele de
curent, transformatoarele si corectoare ale
factorului de putere. Instaldrile se pot face
pe sol, sau, din ce in ce mai mult, in largul
marilor, sub forma unor ferme eoliene
offshore, in cazul cdrora prezenta vantului
este mai regulatda (reduce dezavantajul
sonor si amelioreaza estetica).

Energia eoliana este o forma curata,
regenerabila de energie, care in timpul
operatiunii nu produce dioxid de carbon. In
timp ce unele dintre aceste emisii de gaze
vor avea loc in proiectarea, fabricarea,
transportul si montajul de turbine eoliene,
electricitatea suficienta este generata de o
ferma eoliana in termen de cateva luni
pentru a compensa in totalitate aceste
emisii de fabricatie. Cand parcurile eoliene
sunt dezmembrate (de obicei, dupa 20-25
de ani de functionare) ele nu lasa nici o
mostenire de poluare pentru generatiile din
viitor.

Avand in vedere amploarea necesara
reducerii de CO,, cred ca energia eoliana
este cea mai dezvoltata tehnologie de
energie regenerabila si care se construieste
cel mai rapid.
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Nuclear Timeline and Nuclear Power Plants
Cronologie nucleara si centrale nucleare

1. Introduction

The ancient Greeks discovered that eve-
rything was made of simple particles which
they called atoms, but until the 20th century
scientists didn't realise that it could be split.
The world’s scientists realised the techno-
logical significance of the fission of uranium-
235, where the neutrons were put in evi-
dence.

Unfortunately, the history of
the early nuclear reactors was
closely related to military technol-
ogy. Though we cannot say that
this is something special, the
world'’s first reactor and computer
were developed in order to pro-
duce the first atomic bomb.
Nowadays atomic energy has
peaceful uses like low-cost elec-
tricity generation and it assists in

1. Introducere

Grecii antici au descoperit ca totul este
compus din particule simple, pe care le-au
denumit atomi, dar pana in secolul 20
oamenii de stiintd nu si-au dat seama ca
poate fi descompus. Din pdcate istoria
primelor reactoare a fost strans legatd de
tehnologia militara. Nu am putea spune ca
acest lucru e ceva special deoarece primul
reactor si primul computer au
fost realizate pentru a produce
prima bomba atomica. Oamenii
de stiinta si-au dat seama de
importanta militara a
fenomenului de fisiune a uraniu-
235, prin care sunt eliberati 2-3
neutroni. In zilele noastre
energia atomica este folosita in
scopuri pacifiste, precum
i producerea energiei electrice

the development of health care
techniques.

The paper deals with a short nuclear
timeline and the history of two nuclear
power plants from East European countries.

2. Early researches

At the beginning, researches on nuclear
processes were performed in order to de-
velop new applications.

1905 — All of us heard about the German
physicist Albert Einstein (1879-1955) and his
relativity theory. The most important result is
the formula E=mc® where energy is equal to
mass multiplied with the square of speed of
light. This also demonstrates that mass can
be converted into energy.

A
qieftine si pentru a imbunatatii
tehnicile de ingrijire medicala.

2. Primele cercetari
Din pacate la inceput scopul cercetarilor
era crearea unei bombe nucleare atomice.

1905 — Toate lumea a auzit de fizicianul
german Albert Einstein si teoria relativitatii. Cel
mai important rezultat este formula E=mc?,
unde energia este egald cu masa ori patratul
vitezei luminii. Acest lucru demonstreaza ca
masa poate fi transformata in energie.

1932 - Fizicienii britanici John Cockcroft si
Ernest Walton lucreaza la descompunerea
atomului cu protoni accelerasi la viteza foarte
mare. In 1951 castiga premiul Nobel.
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1932 — John Cockcroft (1897-1967) and
Ernest Walton (1903-1995), British physi-
cists, work on splitting the atom with highly
accelerated protons. Later on, in 1951, they
win Nobel Prize.

1939 — Uranium atom is split with process
named fission. Einstein’s theory is proven
because some of the atoms mass convert
into energy.

1939-1944 - Manhattan Project, the U.S.
Army’s secret atomic energy program: with
the direction of Robert Oppenheimer (1904-
1967), scientists develop the first transport-
able atomic bomb in Los Alamos, and other
teams produce the plutonium and uranium
235 which is necessary for nuclear fission.

1942 - Enrico Fermi (1901-1954)
achieves the first self-sustaining nuclear
chain reaction. Thereby the release of nu-
clear energy can be controlled.

3. After war researches

1946 — The U.S. Army's Oak Ridge facility
in Tennessee ships the first nuclear-reactor-
produced radioisotopes for peacetime civil-
ian use to Brainerd Cancer Hospital in St.
Louis.

1948 — Announcing the plans of using nu-
clear energy to produce electricity for con-
sumer use.

1951 — At the Idaho National Engineering
and Environmental Laboratory (INEEL) the
world’s first usable amount of electricity from
nuclear energy is produced by an Experimen-
tal Breeder Reactor. Now the reactor is not
operating and it is open for the public to
visit.

m

1939 — Atomul de uraniu este descompus
prin fisiune. Teoria este demonstrata
deoarece o parte din masa atomilor este
transformata in energie.

1939-1944 Proiectul Manhattan dezvoltat
in secret de cdtre armata americand. Sub
directia lui Robert Oppenheimer, oamenii de
stinta realizeaza in Los Alamos prima bomba
atomica transportabila, iar alte echipe produc

plutoniu si  uraniu-235 necesar pentru
fisiunea nucleara.
1942 - Enrico Fermi (1901- 1954)

realizeazd prima reactie nucleara in lant
autonoma. Astfel energia nucleara poate fi
controlata.

3. Cercetari dupa razboi

1946 — Fabrica armatei americane din
Oak Ridge, Tennessee livreaza primii
radioizotopi produsi de un reactor nuclear,
pentru a fi folosite la spitalul de oncologie
Brainerd din St. Louis.

1948 — Sunt anuntate planurile de a folosi
energia nucleara pentru a produce energie
electrica consumatorilor.

1951 - La Laboratorul National de
Inginerie si Mediu din Idaho (INEEL) prima
cantitate utilizabila de energie electrica din
energia nucleara este produsa de un reactor
Breed experimental. Acum reactorul este
oprit si deschis pentru visitatori.

1953 — Primul reactor de tip BWR numit
BORAX-I, este construit la INEEL. Este creat
pentru a testa teoria conform careia
formarea de bule de aburi in nucleul
reactorului nu cauzeaza probleme de
instabilitate. Este dovedit de fapt ca
formarea de aburi este un mecanism rapid si
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1953 - The first experimental Boiling Re-
actor BORAX-I is built at INEEL. It is de-
signed to test the theory that the formation
of steam bubbles in the reactor core does

eficient de a limita puterea. Astfel protejeaza
un reactor bine construit Tmpotriva
evenimentelor necontrolate.

not cause an

instability
problem. It
proves that
the formation
of steam is, | =
in fact, af
rapid,  reli- £

able, and ef- ==

for  limiting &
power. Thus
it protects a
well designed
reactor against any uncontrolled event.

1954 — Atomic Energy Commission de-
cides to give private companies the right to
build nuclear power plants and to deal with
nuclear materials.

1955 — BORAX-III supplies the town of
Arco, Idaho (population 1,200) for more than
an hour. It becomes the first nuclear power
plant in the world to provide an entire town
with all of its electricity.

1957 — Initially, the International Atomic
Energy Agency consists of 18 member coun-
tries, now it has 130. Its goal is to promote
peaceful uses of nuclear energy. Also, in this
year, the first U.S. large-scale nuclear power
plant begins operation in Shippingport, Penn-
sylvania.

In 2011, there are 432 nuclear power
plant units in 30 countries of the Terra, oper-

1954 -
Comisia de
Energia
' Atomica decide
ealllsa le dea
companiilor
I private dreptul
= de a construii
centrale
| nucleare si de
Ha  manipula
Mmateriale
nucleare.

1955 -
BORAX-III alimenteaza orasul Arco, Idaho
(populatie 1200) pentru mai bine de o ora.
Devine primul reactor nuclear din lume care
aprovizioneaza un intreg oras cu energie
electrica.

1957 — Initial Agentia Internationala de
Energie Atomica este formatda din 18 tari
membre, acum are 130. Scopul ei este de a
promova metode pashice de a folosi energia
nucleara. In acelasi an prima centrald
nucleara la scara larga din SUA devine
operationald in Shippingport, Pennsylvania.

In 2011 sunt 432 de centrale nucleare in
30 de tari cu o capacitate instalata de 366
GW. Alte 65 de centrale din 16 tari se afla in
constructie cu o putere instalata de 65 GW.

4. Centrala nucleara de la Paks,
Ungaria

Problema construirii  unei centrale
nucleare in Ungaria s-a ridicat in anii 1960.
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ating with an installed electric capacity of
366 GW. Other 65 plants in 16 countries are
under construction with an installed capacity
of 65 GW.

4. Nuclear Power Plant from Paks,
Hungary

The idea of constructing a nuclear power
plant in Hungary was born in the 1960’s. To
choose the perfect location for the power
plant, technical and security issues were
taken into account: the need of large
amounts of water and the possibility of fur-
ther development. Therefore, Hungarian
state decided to build it near the Danube,
Europe’s second longest river (Fig. 1).

It took a long time to finish this project:

- 1966 — The decision to build an atomic
power plant.

- 1968 — Beginning of the works.

- 1975 — The final decision provides the
construction with four reactors, each of
440MW.

- 1983 — 1987 — Starting of the four reac-
tors.

- 1997 - Finishing the radioactive waste
deposit.

- 1998 — Increasing the power of the re-
actor blocs to 470MW, by changing the con-
densers.

- 1999 - 2002 — Replacing the security sys-
tem of the reactor with a modern digital one.

- 2005 - 2009 - Increasing the power of
the blocs to 500MW

Technical characteristics:

- Four pressurized water reactors, initially
of 440 MW, now of 500MW.

- The total power of the power plant is
2000MW.

- The thermal power of each reactor is
1485MW; hence the efficiency is ~34%.

- The fuel used is uranium dioxide - UO,

[56

Pentru stabilirea amplasarii centralei, s-a
tinut cont de cerintele tehnice si de
securitate: cantitati mari de apaq,
posibilitatea extinderii ulterioare si
functionarea in sigurantd. Statul decide sa
construiasca centrala in apropierea
Dunarii, fluviul al doilea ca marime din
Europa (Fig. 1)

Perioada de contructie a centralei:

- 1966 — Decizia construirii unei centrale
atomice.

- 1968 — Inceperea lucrarilor.

- 1975 - Decizia definitliva prevede
construirea a patru reactoare a cate 440
MW.

- 1983 — 1987 - Pornirea celor patru
reactoare.

- 1997 — Terminarea depozitului pentru
deseuri radioactive.

- 1998 — Marirea puterii blocurilor la 470
MW, prin schimbarea condensatoarelor.

- 1999 - 2002 - Inlocuirea sistemului de
siguranta a reactorului cu unul modern, digital.

- 2005 - 2009 - Marirea puterii blocurilor
la 500 MW

Caracteristici tehnice:

- Patru reactoare de tip PWR (reactor cu
apa presurizata).

- Puterea totald a centralei este de 2000
MW.

- Puterea termica a fiecarui reactor este
1485 MW=> randamentul este ~34%.

Combustibilul folosit este dioxidul de
uraniu (UO,).

Implicatii:

- Energia nucleara acopera ~40% din
energia electrica necesara.

- Pretul energiei: 0.05 €/kWh

- Record pe an: 15 427 GWh

- Resursa de combustibil: din Rusia
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The components are (Fig.2):
. Nuclear reactor

. Steam generator

. Circulation pumps

. Nuclear fuel

. Control rods

. Volume compensator

. Hydraulic accumulator
. Hermetically sealed shield
. Steam turbine

10. Water separator

11. Condensers

12. Condense pump

13. Pre-heating system
14. Supply pump

15. Supply tank

16. Cooling water pump
17. Filter

18. Cooling water outlet
19. Generators

20. Electric transformers
21. Electric network.

OCoONOTUT P, WN

Implications

Componentele sunt (Fig. 2):
. Reactor nuclear

. Generator de aburi

. Pompe de circulatie

. Combustibil nuclear

. Bare regulatoare

. Compensator de volum

. Acumulator hidraulic

. Ingradire ermetica

. Turbina cu aburi

10. Separator de apa

11. Condensatoare

12. Pompa de condens

13. Sistem de preincalzire
14. Pompa de alimentare
15. Rezervor de alimentare
16. Pompa apa de racire
17. Filtru

18. Eliminarea apei de racire
19. Generatoare

20. Transformatoare electrice
21. Retea electrica.

OCoONOOTUTP,A,WNH

In viitor

- Nuclear energy covers ~40% from the - Marirea duratei de viata (cu 20 de ani) si a
sigurantei de functionare pentru toate reactoarele
- Plan de realizare a reactorul V.

electric energy necessity of Hungary.
- Price of energy: 0.05 €/kWh.
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- Annual record: 15 427GWh.
- Fuel resource: Russia

Future plans

- Increasing the lifetime of each reactor
with 20 years, and further security measures.

- Plan to realize the fifth reactor

5. Nuclear Power Plant from Cer-

navoda, Romania

In the 1970 s, in Romania, the government
decided to build a nuclear power plant. They
decided to construct a power plant of CANDU
type, in order to use the existent nuclear fuel,
and the water from the Danube (Fig. 3).

It was a long procedure to finalize the nu-
clear power plant:

- 1979 - Signing the contract between
ROMENERGO and

5. Centrala nuclearo-electrica de

la Cernavoda

In Romania, problema construirii unei
centrale nucleare s-a pus in anii 1970. S-a
optat pentru o centrala de tip CANDU, care
sa valorifice tipul de combustibil nuclear
existent si rezerva d eapa din fluviul
Dunarea (Fig. 3).

Perioada de contructie a centralei a fost
indelungata:

- 1979 - Incheierea contractului
intre agentia ROMENERGO si Atomic
Energy of Canada Ltd pentru
proiectarea Si procurarea
echipamentelor specifice partii
nucleare a primei Unitatii 1.

- 1982 - Inceperea lucrarilor Ia
reactorul 1, in 1983 la reactorul 2, in 1984

Atomic Energy of
Canada Ltd to design

and produce the fgug T B

necessary equipment
for constructing the
first unit of the nu-
clear power plant.

- 1982 — Begin-
ning the works on
the first reactor,
1983 on the second,
1984 on the third
and in 1985 on the fourth

- In 1996, the first unit was connected to
the National Energetic System

- In 1999, the Full Scope Simulator was
put in function for the first unit

- 2006 was the tenth anniversary of the
exploitation of the first reactor

- 2007 the second unit was connected to
the National Energetic System and the first
unit is working continuously 300 days with-
out any defects.

[58

Fig. 3 General view of the
Cernavoda nuclear power plant, Romania

la reactorul 3 si in 85 la reactorul 4

- 1996 - Prima conectare la Sistemul
Energetic National a Unitatii 1

- 1999 - Finalizarea punerii in functiune
a Simulatorului Full-Scope al Unitatii 1

- 2006 - 10 ani de exploatare
comerciald a Unitatii 1

- 2007 - 300 zile de functionare
continua, fara defecte, a Unitatii 1, Prima
conectare la Sistemul Energetic National a
Unitatii 2.
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Main parameters of the CANDU type
PHWR NPP from Cernavoda:

- Horizontal reactor with 380 pressure
tubes

- It works with UO2 fuel cells grouped in
37 elements

- The fuel quantity is 93t of UO,

- Primary circuit:

- Input/output temperature in the reactor
is 266 °C /310 °C

- Input/output pressure of the reactor is
11,13 MPa/9.89 MPa

With an installed power of 706 MW/
reactor, the next two units are estimated to
be finalised until 2015. The heavy water,
used as moderator is produced by ROMAG
from Drobeta-Turnu Severin, Romania. The
fuel is produced at the Nuclear Fuel Factory
from Pitesti, Romania. A comparison can be
made between the impacts on the nature of
a nuclear power plant and a thermo-electric

Principalii parametrii ai CNE CANDU
PHWR de la Cernavoda:

- Reactor orizontal cu 380 tuburi de
presiune

- Combustibil: pastile de U02 grupate in
fascicule de cate 37 de elemente

- Cantitate combustibil: 93t U0,

- Circuitul primar:

- temperatura intrare/iesire reactor: 266
°C /310 °C

- presiunea intrare/iesire reactor: 11,13
Mpa/9.89 Mpa.

Cu o putere instalata de 706 MW/unitate,
urmatoarele doua unitati se estimeaza sa fie
construite pand in 2015. Apa grea, folosita
drept moderator, este produsa la ROMAG
Drobeta-Turnu Severin. Combustibilul este
produs de Fabrica de Combustibil Nuclear de
la Pitesti Romania. Se poate face o
comparatie intre impactul asupra mediului a
centralei nucleare si cel al unei centrale

power plant (Table 1).

Nuclear power plant

Thermo-electric power plant

To reduce environ-
mental impact, at the
Cernavoda nuclear power
plant, several barriers are

designed to protect and kg of UO;.

To produce an average of
5300 MWh annually, the first
unit from Cernavoda uses 990

To produce the same amount
of energy, a thermal plant con-
sumes approximately 6 million
tons of indigenous lignite.

ensure operation in

safety (Fig. 4).

In 2010, the first and
second unit covers ap-
proximately 18% of the
electric energy consump-
tion of Romania.

6. Conclusion
The advantages of

The nuclear fission emits ra-
diation and nuclear waste,
which remains radioactive for
longer than the life expectancy
of governments and social insti-
tutions.

By burning the lignite, about
1.5 million tons of ash get into
the environment, of which
20.000 tonnes of fly ash,
4 million tons of CO, and signifi-
cant amounts of SO, and NOx.

Table 1 Impact on the environment of the nuclear power
plant, comparatively with thermo-electric power plant

nuclear energy are given by the fact that the
fuel is not as expensive as in the case of fos-
sil fuels like coal and gases. Nevertheless it is
cheaper to deal with nuclear fuel with ap-
proximately 10%.

0

termoelectrice (Tabelul 1.).

Pentru a reduce impactul asupra
mediului, la centrala nucleara de Ia
Cernavoda sunt concepute mai multe bariere
de protectie (Fig. 4).
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The technical
solutions  must
be developed in
order to prevent Securty nd o
any possible nu- system o
Cloar  catastro-| TEEESte
phe. In all nu-
clear power
plants, solid and

Third barrier:

Fission Products

o ._;,-;n;-;-,l:-.-“a"
First barrier:
Fuel cell

Second barrier:
Fuel sheath

In 2010, unitatile I si II
au acoperit impreuna
circa 18% din
consumul de energie
electrica al Romaniei.

6. Concluzii
Avantajele energeticii
nucleare este data de

liquid radioactive e barler ormed by SPIC faptul ca sursa de
waste is pro- sl gl energie este mai ieftina
duced necessar- = decat cea bazatda pe
ily during their Bkt o sl combustibili  fosili
operation. The The fourth barrer Tre (carbune, gaze

minimization,
management,
processing, and
final disposal of
this waste are

Fourth level: accident management and complementary measures 27

Fifth level: outside emergency response 7

naturale, etc.), la fel si
cheltuielile pe care le
presupune manipularea
combustibilului nuclear
(aprox. 10%).

among the most Fig. 4 Environment protection barriers at the
nuclear power plant from Cernavoda

important tasks
of the atomic energy industry of the
world.
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Journey in the History of the Black Oil in Romania
Incursiune in istoria petrolului romanesc

INTRODUCTION

Henry Berenger, the ambassador of
France in the United States of America (1926
— 1927), wrote in a diplomatic note regard-
ing the Western Europe and Asia Minor in
the future: domination of the seas by oil,
domination of air by gas... the nation which
owns that invaluable fuel will get billions.

Appreciated by the economists who es-
tablish the power depending on the number
of transactions with oil products, criticized by
sociologists, in the name of physical and
moral protection of environment, the oil, this
“black gold” of Terra, dominates the econ-
omy and the civilization nhowadays.

Formed under the earth’s crust or on the
bottom of the seas, it has mobilized so many
energies for centuries and revolutionized the
techniques of processing and transport, con-
stituting a remarkable wealth of many states
and finally winning the competition with coal.

Oil is called “the black gold” for its quali-
ties, its usage being important along history,
appearing everywhere, multiple and univer-
sal, eternal and mysterious. Oil is an interna-
tional political factor, indispensable for the
modern economic life.

CHEMICAL COMPOSITION

Oil is a complex mixture, formed from
gaseous, liquid and solid hydrocarbons, or-
ganic compounds with oxygen (phenols,
fatty acids), with sulphur, (mercaptans,_thio-
phene), with nitrogen (quinoline). In hydro-
carbons, saturated acyclic hydrocarbons
(alkanes or paraffin), saturated cyclic hydro-
carbons (cycloparaffins or naphthenes) and
aromatic hydrocarbons can be found.

INTRODUCERE

Intr-o nota diplomatica, Henry Berenger,
ambasador al Frantei in Statele Unite ale
Americii in perioada 1926 — 1927, scria ca
natiunea care va fi proprietara resurselor
naturale de petrol si gaze naturale va castiga
mifioane".

Apreciat de economistii care stabilesc
puterea dupa numarul tranzactiilor cu
produse petroliere, criticat de sociologi, in
numele protectiei fizice si morale a mediului,
»aurul negru” domina cu autoritate economia
si civilizatia zilelor noastre.

Format sub scoarta terestra sau pe fundul
marilor, petrolul a constituit o bogatie de
seama a multor state, a mobilizat de-a lungul
timpului energii si a revolutionat tehnicile de
prelucrare si de transport, invingand in cele
din urma in competitia cu carbunele.

COMPOZITIE CHIMICA

Petrolul este un amestec complex format
din hidrocarburi gazoase, solide si lichide,
compusi organici cu oxigen (fenoli, acizi naf-
tenici), cu sulf (mercaptani, tiofen), cu azot
(chinolina) etc. In hidrocarburi se gasesc hi-
drocarburi aciclice saturate (alcani sau parafi-
ne), hidrocarburi ciclice saturate
(cicloparafine sau naftene) si hidrocarburi
aromatice.

Este un lichid vascos, miros caracteristic,
culoare de la brun la negru sau verde, densi-
tatea mai mica decat a apei sarate, inflama-
bil, insolubil in apa.

ORIGINEA PETROLULUI
Exista doua teorii in ceea ce priveste ori-
ginea petrolului: teoria anorganica si teoria
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It is a viscous liquid, having a specific
odour, varied colour from brown to black or
green, lower density than salted water, it is
inflammable, insoluble in water.

THE ORIGIN OF
CRUDE OIL

There are two theo-
ries regarding the ori-
gins of oil: the inor-|. .
ganic theory and the| &=
organic theory. e L

The inorganic the-| . ajéfk
ory, formulated by M. [%~&&
Berthelot (1827- 19070 ;

organica.

Teoria anorganica, formulata de M. Ber-
thelot si sustinuta de D.I. Mendeeler, afirma
ca titeiul s-a format in straturile adanci ale

scoartei. Conform acestei teo-
rii carburile metalice in
contact cu apa se descompun
si rezulta acetilena, metanul si
alte hidrocarburi. Sub actiu-
.| nea presiunii §i a temperaturii

I| hidrocarburile formeaza fti-
teiul de astdzi. Deasemenea
chimistul Dimitri Mendeleev,
utorul tabelului periodic sus-

Mendeleev (1834—
1907), declared that
oil was formed in the
depth of the earth’s crust. According to this
theory, the metallic carbides disintegrate in
contact with water, there resulting acetylene,
methane and other hydrocarbons. The pres-
sure and the temperature inside the earth
take action and, in the presence of the natu-
ral catalysts, hydrocarbons form the oil. The
famous chemist Mendeleev, who is the au-
thor of the periodic table, asserts that oil is a
primordial substance, being found within the
planet, and it erupts as a volcano’s magma.
His theory is supported by the

Russian academician A. Dmitrievski who
says that in the oil-bearing areas, where it
was considered that the deposits had been
used up, oil was discovered again after a
longer period.

Renat Muslimov, the economic counsel-
lor of the president in Tatarstan, declared:
“We found two oil-bearing basins on the
border between Georgia and Azerbaidjan.
They had been productive for more than a
century, and then the exploitation was sus-

[62

Fig. 1 Oil Eruption

tine ca petrolul e un material,
primordial aflat in interiorul
planetei ce erupe precum
magmavulcanilor. Teoria acestuia este susti-
nuta si de catre academicianul rus Anatoli
Dmitrievski care spune ca in bazinele petroli-
fere unde se credea ca zacamantul s-a epui-
zat in ani acesta s-a refacut.

Renat Muslimov consilier economic al
presedintelui Tataestanului afirma: “Am gasit
doua astfel de campuri la granita dintre
Georgia si Azerbaidjan. Au produs petrol mai
bine de un secol, apoi exploatarea a fost
oprita, pe motiv de epuizare a zacamintelor.
Sondaje recente au demonstrate insa ca
acestea s-au refacut. Similar stau lucrurile in
privinta unor campuri petroliere din regiunea
Carpatilor, dar si America de Sud”.

Teoria organica a fost propusa de savan-
tul rus Mihail Lomonosov si se fundamen-
teaza pe mai multe ipostaze si anume:

«Petrolul este de origine vegetala, prin
descompunerea plantelor rezultdind me-
tan, dioxid de carbon si acizi grasi

Petrolul este de origine animala, prin
descompunerea animalelor marine la tem-
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pended, a because the deposits were used
up. Recently, the oil derricks have detected
oil again. The things are the same with re-
gard to other oil-bearing fields situated in
Carpathian area, but also in the South
America’.

peraturi si presiuni mari in scoarta terestra

«Petrolul este de origine mixtd prin
descompunerea unor plante si animale
marine microscopic sub actiunea unor
bacterii anaerobe.

The organic
theory was pro-
posed by the Rus-
sian scientist M.
Lomonosov (1711-
1765) and it is
based on several
hypotheses, as:

«Oil has a
vegetal origin,
the decomposi-
tion of plants
producing®S=
methane, car-
bon dioxide and
fatty acids;

«Qil has an animal origin, being pro-
duced by the decomposition of micro-
scopic sea animals at high pressure and
temperature, in the earth’s crust;

«Qil has mixed origin, being produced
by the decomposition of sea plants and
microscopic animals under the action of
anaerobic bacteria.

HISTORY OF OIL EXPLOITATION

IN ROMANIA

In Romania, the exploitation of oil has a
long history. The first attestation dates from
the second century and it is mentioned in the
archaeological discoveries in Sucidava,
Tomis, Histria and Targsorul Vechi, continu-
ing during the following centuries. The evi-
dence is the pottery dating from the 2-nd
century until the 16-th century, which has
many signs of oil on it.

o

Fig. 2 First refinery, in Ploiesti

EXPLOATAREA
PETROLULUI IN
ROMANIA

In Romania
exploatarea
® petrolului are o
AW istorie lungd. Prima
atestare dateaza

™ LH. sl este mentlo-
nata in descoperirile
arheologice de la
4 Sucidava, Tomis,

Histria si Targsorul
Vechi continuand in
secolele urmatoare, dovada fiind ceramica cu
numeroase semene de titei pe ele datate din
secolul II-XVI. Intrebuintarea petrolului este
restrasda pana in a doua jumatate a secolului
XIX-lea: pentru unsul rotilor carutelor, pentru
tratarea empirica a bolilor la animale si uneo-
ri la oameni sau pentru iluminat prin torte.
Dovezi in acest sens sunt scrieri ale cartura-
rului Dimitrie Cantemir si ale domnitorului
Alexandru Sutu.

Dezvoltarea productiei se desfasoara intr-
un ritm lent pana in 1857 cand Romania apa-
re cu 3 premiere mondiale de petrol:

Prima tara cu productie petroliera oficial
inregistratda 1in statisticile internationale
(275 t).

Prima rafindrie din lume de la Lucacesti-
Bacau 1840 echipata cu metode rudimentare
fiind utilizat un sistem similar cu cel al
obtinerii "tuicii” intr-un cazan.

Primul oras din lume iluminat cu petrol
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Until the second half of the 19-th century,
the use of oil was restricted to lubricate the
wheels of the wagons, to the empirical treat-
ment of the animal diseases and sometimes
even for human illness. The writings of the
scholar Dimitrie Cantemir and of the prince
Alexandru Sutu give proof of that.

The development of the product pro-
gresses slowly until 1857, when there are
three world premieres, in Romania, in the oil
industry:

The first country with oil production, offi-
cially registered in the international statistics

lampant, Bucuresti. In anul 1856, fratii
Theodor si Marin Mehedinteanu, la indemnul
chimistului Mihai Alexe si cu ajutorul
farmacistului Hege, au distilat titei obtinand
petrolul lampant. Urmarea acestui fapt a fost
ca fratii au participat la licitatia pentru
iluminatul strazilor din Bucuresti, oferta
fiindu-le acceptata. Astfel din 01 aprilie 1857,
orasul Bucuresti a fost iluminat de lampi de
petrol lampant, fiind primul oras din lume
iluminat public cu un astfel de produs.

Tot in 1857 s-a pus in functiune rafindria
din Ploiesti, iar in 1858 la Brasov, important

(275 t);

The first refinery in the
world, situated in Lucacesti —
Bacau (1840), having rudi-

that used for obtaining plum f
brandy in a boiler. Lo
The first city in the world [§
lighted up with lamp oil — Bu- &=

charest. In 1856, the brothers
Theodor and Marin Mehedin-
teanu, advised by the chemist Mihai Alexe
and helped by the druggist Hege, distilled
crude oil and obtained lamp oil. As a conse-
quence of their discovery, they took part in
the auction for the street illumination in Bu-
charest, their offer being accepted. There-
fore, since the 1%tof April 1857, Bucharest
was lighted up with lamp oil, becoming the
first city in the world using such a product
for public illumination.

In 1857, the refinery in Ploiesti was put
into service and in 1858, a distillery of fuel
oil was constructed in Brasov, an important
economic, political and cultural centre.

The period between 1858 - 1895 was
characterized by a moderate progress of the
Romanian industry, and people’s life changed
considerably, due to the development of the

m

L PRI TR

Fig. 3 Refinery in Ploiesti

centru economic politic si
cultural, a luat nastere o
distilarie de pacura.

Perioada 1858-1895 s-a

5 - caracterizat printr-un avant

@ moderat al industriei
I ¥ romanesti iar viata
& oamenilor s-a  schimbat
considerabil deoarece se
dezvolta industria
motoarelor (apar primele
automobile, avioane, locomotive si vapoare
ce consuma tot mai multd benzind si
motorina).

La inceputul secolului XX productia de
petrol a Romaniei inregistreaza cresteri
spectaculoase fata de memorabilul an 1857,
astfel ca in anul 1900 volumul titeiului extras
a fost de 250.000 t si reprezinta 1,22% din
productia mondiala. In 1913 industria
romaneasca incepe dotarea cu utilaje si
echipamente performante unde se situeaza
pe locul 5 in lume in productia de petrol
reprezentand 3.53% din productia mondiala.
Perioada este caracterizata printr-o afluenta
a capitalelor strdine prin investitii masive in
industria petrolului. Istorici cunoscuti ca Jean
Jacques Berreby, Rene Sedillot, Francis
Delasi Pierre L'Espagnol de la Tramerye,
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engine industry. Now, the first motorcars,
airplanes, locomotives and steamships ap-
pear, consuming more and more gasoline
and Diesel oil.

At the beginning of the 20-th century, Ro-
mania’s oil production registered a spectacu-
lar rise comparing to the memorable year
1857; hence in the year 1900, the volume of
the extracted crude oil was 250000t, repre-
senting 1,22 % of the world production.

In 1913, the Romanian industry has be-
gun to be endowed with high performance
equipments, being situated on the fifth place
in the world’s oil production and representing
3.53 % of the whole world’s production. The
period is characterized by an affluence of
foreign capitals invested massively in the oil
industry.

Well — known historians as Jean Jacques
Berreby, Rene Sedillot, Francis Delasi, Pierre
L Espagnol de la Tramerye, Cessare Ali-
menti, Anton Zischa, Edward Word, Edgar
Faure, Daniel Durant etc. refer to the oil in
Romania in their works, as a rule emphasiz-
ing the importance of this wealth and the
struggle of the great powers to monopolize
it. The advantages of Romanian space, as oil
producer, were its geographical position,
nearer to the West, comparatively with the
other great producers, the high quality of oil
(with a content of 15-25 % petrol, 20-30 %
lamp oil, 2-8 % oils, 44-56 % residues of
fuel oil), and also the facilities of transport
means (by sea and on the Danube).

At the beginning of the First World War,
the production and the export of oil and oil
products decreased severely, recovering only
after 1924. The causes were provoked by the
country’s general state after the war.

If during the period 1911 — 1920, Roma-
nia occupied the second place in Europe
(after Russia) and the fifth in the world (after

0

Cessare Alimenti, Anton Zischa, Edward
Word, Edgar Faure, Daniel Durant fac referiri
in lucrarile lor la petrolul din Romania,
subliniind de regulda importanta acestei
bogatii si lupta marilor puteri pentru
acapararea acestuia.

Avantajele pentru tarda au fost pozitia
geograficd, respectiv apropierea de Occident
comparativ cu ceilalti mari producatori,
calitatea superioara a petrolului cu un continut
de 15-25% benzina, 20-30% lampant, 2-8%
uleiuri, 44-56% reziduuri-pacura, precum Si
transportul pe mare si Dunare.

O data cu izbucnirea Primului Razboi
Mondial, productia si exportul petrolului si a
produselor petroliere au scazut dramatic fiind
reluat dupa 1924. Cauzele s-au datorat starii
generale a tarii dupa razboi.

Daca in perioada 1911-1920 Romania
ocupa locul 2 in Europa cu o productie de
13,152 milioane tone (dupa Rusia), si locul 5
in lume (dupa SUA, Rusia, Mexic, Indiile
Olandeze, in anul 1935 inregistreazda o
productie anuald de 8,385 milioane tone, cu
aproximativ. 2 mil tone mai mult decat
productia din anul 2002, isi pastreaza locul 2

in Europa si ocupa locul 4 in lume (dupa
SUA, Rusia si Venezuela). Productia de titei a
crescut continuu, chiar si in anii celui de-al 11
-lea Razboi Mondial, ajungand la 12,8
milioane tone in 1965 si atingdnd un
maximum din toate timpurile de 15 milioane
tone in 1977. i

Dupa 1977 incepe declinul. In prezent
Romania se afla pe ultimile locuri din Europa
in ceea ce priveste productia produselor
petrochimice.

EXPLOATARI MARINE

Explorarea platformei continentale
romanesti a demarat in 1969. Prima
descoperire de hidrocarburi a avut loc in
1980, iar productia a inceput in 1987. In
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USA, Russia, Mexico, Dutch Indies) with a
production of 13152 million tones of oil, in
1935 it registered an yearly production of
8385 million tones, approximately 2 million
tones more than the production in 2002,
maintaining the second place in Europe and
raising on the fourth place in the world (after
USA, Russia and Venezuela). The production
of petroleum increased continuously, even
during the Second World War, attaining 12
million tones in 1965 and reaching the all
times® maximum - 15 million tones - in
1977. After 1977, the decline begins. Nowa-
days, Romania occupies one of the last
places in Europe concerning the production
of petrochemical products.

MARINE MINING

We can assert that the geological re-
searches on the presented perimeters have
begun, being meant for confirming or infirm-
ing their capacity of being exploited. The ex-
ploration of the Romanian continental plat-
form started in 1969. The first hydrocarbons
were discovered in 1980, and the production
started in 1987.

Nowadays, Petrom exploits two sea pe-
rimeters, which ensure 18 % of that com-
pany’s oil and gas production in Romania.

Also, the Canadian company Sterling Re-
sources explores two perimeters, stipulating
the first gas production in 2011 — 2012.

CONCLUSIONS

Along time, petroleum has earned its im-
portance, becoming the raw material strictly
related to the technical progress in the con-
temporary world. Today, the oil consumption
is superior to extraction. The problem caused
by the drain of world’s oil reserves is often
discussed. The scientists are searching for a
substitute of oil, but it seems that coal could
be the only alternative, although it is not as
useful as petroleum.

[66

prezent Petrom opereaza 2 perimetre
maritime care sigura 18% din productia de
petrol si gaze din Romania a companiei.
Deasemenea, compania canadiana Sterling
Resources exploreaza 2 perimetre estimand
prima productie de gaze in anii 2011-2012.

CONCLUZII

De-a lungul timpului petrolul si-a castigat
importanta devenind materia prima strans
legata de progresul tehnic al lumii
contemporane. Astazi consumul de petrol
este superior extractiei. Se pune tot mai des
problema epuizarii rezervelor de petrol ale
lumii. Oamenii de stiinta cauta inlocuitor al
petrolului care se pare ca este carbunele desi
nu este la fel de folositor ca si titeiul.
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