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Translated by Monica Cotfas E d i t O ri al

monicacotfas@gmail.com

EPMagazine Welcomes New Partners from Turkey!

The international collaborative project EPMagazine - History of Science and
Technology continued with the same dynamics in 2025, through a series of activities
aimed at ensuring the editing and publishing of the History of Science and
Technology magazine, addressed to pupils, students and teachers. The activities
carried out included regular workshops, conferences and meetings, organized by
members of the editorial teams and the international partners of the project.

One of the most important achievements of EPMagazine is due to the activity of the
main coordinator Prof. Angelo Rapisarda who continued to promote the objectives of
EPMagazine in various parts of the world, in order to strengthen the international
character of the project. Through sustained efforts and working visits to schools in
Turkey, the EPMagazine team was joined by several schools in Turkey under the
coordination of Prof. Dr. Senol Karabaltaoglu.

EPMagazine welcomes new Turkish Editorial Group in this great educational and
scientific European project for students!

By expanding the consortium, the EPMagazine Editorial Groups will continue to have
as their main objectives the popular ization of the History of Science and
Technology, by writing articles and editing the EPMagazine - History of Science
and Technology magazine, as well as the acquisition of skills for technical editing
and editing the magazine in English and the native language. An essential aspect
remains the strengthening of the collaboration between the partners.

In the future, this collaboration will be materialized through work meetings of the
Editorial Boards facilitated by the partners both online and face-to-face.

The experience so far was extremely useful for all the students involved, as Miruna
Manole, one of the members of the Editorial Team in Brasov, confess: Through this
project, we had the chance to meet new people and participate in an exchange of
experience during the celebration of the 20" anniversary of, an event that took place
in Catania, Italy. This opportunity was special, being a perfect combination of
learning, collaboration and cultural exploration.

Underlining the multi-faceted aspect of the EPM experience Prof. Angelo Rapisarda,
main coordinator of the project, declared, in a letter to the Turkish team: In the 24
years of dynamic life of EPMagazine, nhumerous constructive results have been
achieved, developing valuable skills for countless students from various countries,
while also providing opportunities to open their minds and broaden their perspective
on the real world. Boys and girls work at EPMagazine for the long term and we see
them transforming from children into adults, ready to face any kind of scientific and
social challenge.
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- - Monica Cotfas, Elena Helerea
EdltO rl al Dr. loan Mesota National College,
Transilvania University of Brasov
monicacotfas@gmail.com, helerea@unitbv.ro

EPMagazine ureaza bun-venit noilor parteneri din
Turcia!

Proiectul international colaborativ EPMagazine - Istoria Stiintei si Tehnologiei a
continuatcuaceleasidinamiciin2025, printr-oseriedeactivitatiavandcascopasigurarea
editariisipublicariirevisteide/storia Stiinteisi Tehnologiei,adresataelevilor,studentilor
si profesorilor. Activitatile desfasurate includ ateliere, conferinte si intalniri regulate,
organizate de memobrii echipelor editoriale si de partenerii internationali ai acestui
proiect.

Una dintre cele mai semnificative realizari ale EPMagazine se datoreaza activitatii
profesorului coordonator principal Angelo Rapisarda, care a continuat sa promoveze
obiectivele EPMagazine in diverse regiuni ale lumii, pentru a consolida caracterul
international al acestui proiect. Prin eforturi sustinute si vizite de lucru in scolile din
Turcia, echipei EPMagazine i s-au alaturat mai multe scoli din Turcia sub coordonarea
Prof. Dr. Senol Karabaltaoglu.

EPMagazineureazabun-venitnoiiechipe editorialedin Turciainacestproiecteuropean
educational si stiintific dedicat elevilor si studentilor!

Prin extinderea consortiului, grupurile editoriale EPMagazine vor continua sa aiba ca
obiective principale promovarea istoriei stiintelor si tehnologiei, prin redactarea
articolelor si editarea revistei EPMagazine - Istoria Stiintei si Tehnologiei, precum
si dobandirea de competente pentru editarea tehnica si publicarea revistei in limba
engleza, dar si in limba materna. Un aspect esential ramane consolidarea colaborarii
dintre parteneri.

Tn viitor, aceasta colaborare va fi materializata prin intalniri de lucru ale comitetelor
editoriale, facilitate de parteneri atat online, cat si fata in fata.

Aceasta experienta s-a dovedit extrem de valoroasa pana in prezent pentru toti elevii
implicati, precum Miruna Manole, membra a echipei editoriale din Brasov, care
marturiseste: ,Prin acest proiect, am avut oportunitatea de a cunoaste persoane noi
sideaparticipalaunschimbdeexperienteintimpulcelebrériia20deanideEPMagazine,
un eveniment desfasurat in Catania, Italia. Aceasta oportunitate a fost deosebita,
reprezentand combinatia ideala intre invétare, colaborare si explorare culturala”.

Subliniind dimensiunile multifatetate ale experientei EPM, Prof. Angelo Rapisarda,
coordonatorul principal al proiectului, a declarat intr-o scrisoare adresata echipei din
Turcia: ,In cei 24 de ani ai evolutiei dinamice a EPMagazine, numeroase rezultate
constructive au fost obtinute, dezvoltand abilitati valoroase pentru nenumérati elevi
din diverse téri, oferindu-le totodata oportunitati de a-si deschide orizonturile si de a-si
extinde perspectivele asupra vietii reale. Baieli si fete lucreaza la EPMagazine pe
termen lung, iar noi ii vedem transforméndu-se din copii in adulti pregétiti sé faca fata
oricarui tip de provocare gtiintificd sau sociala”.
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Translated by Tzvetan Kostov °® o 1
tkostov@yahoo.com E dlto rla

CnucaHue EPM: MNMpunBeTcTBaMme HOBU NapTHboOpU oT Typuus!

MexayHapooHusaT cbBMecTeH npoekT EPMagazine - Vicmopusi Ha Haykama u
mexHosioeuume NpoAbIKN CbC cbllaTta AvHamuka npes 2025 r. upes cepus OT
AENHOCTUN, HAaCOYEeHN KbM OCUrypsiBaHe Ha pedakTMpaHeTo M nyonukyBaHETO Ha
CMNCaHMETO 3a UCTOPUSA Ha HaykaTa U TeXHOnormmTe, agpecupaHo A0 YYeHULM,
CTyOoeHTM u yuyutenu. lNpoBeaeHnTe OEWHOCTU BKOYBaxa pefoBHU CEMUHapMU,
KOHpepeHUMn 1 cpeLLm, OpraHn3npaHu OT YSIeHOBE Ha pPedakUMOHHUTE eKUnu U
MeXayHapoaHUTe NapTHLOPU Ha NpoekTa.

EQHO OT Han-BaKHUTE NOCTMXKEHMS Ha cnucaHue EPM ce obmkun Ha enHocTTa Ha
rmaBHMa KoopauHatop npod. AHmxeno Panucapga, KOWTO nNpoabimkM Aa
HacbpyaBa UenuTe Ha cnucaHue EPM B pasnuyHu 4yacTu Ha CBeTa, C Len ga ce
3aCUNN  MEXOYHaAPOAHUAT XapakTep Ha npoekta. Ype3 MNOCTOSHHW ycunus u
paboTHM nocelleHns B yuunuwa B Typuus, KbM ekuna Ha cnucaHue EPM ce
npucbeanHMxa HAKOMKO yuunuwa B Typuus nog koopavHaumsitaHa  a-p LeHon
KapabanTtaorny.

CnucaHue EPM npmuBeTcTBa HOBa TypcKka pedakuMOHHA rpyna B TO3W CTPaxoTeH
obpasoBaTeneH 1 Hay4yeH eBpONenCcKM NPOEKT 3a CTYAEHTU N ydeHnLn!

Upes paswmpsiBaHe Ha KOHCOpLUMyMa, pedakunoHHUTe rpynn Ha crnucaHue EPM
e npoabinkaT Aa MmaT 3a OCHOBHM Lenu nonynsapusnpaHeTo Ha UCTopusta Ha
Haykata M TexHosiorumte, Kato nuwart ctaTtum n pegaktupar crucaHue EPM -
Ucmopusi Ha Haykama u mexHoJsio2uume, Kakto U npuaobmeaHe Ha ymeHus 3a
npeaneyaTHa NOAroToBKa M pedakTUpaHe Ha CNMCAHUETO Ha aHrIMACKU U poaHUS
e3nk. CblLUeCTBEH acneKkT ocCTaBa YKPENBAHETO Ha CbTPYAHWYECTBOTO Mexay
napTHbOPUTE.

B Obaellle ToBa CbTPYAHUYECTBO LE ce MaTepuanunampa Ypes paboTHM cpeLn Ha
pefakUMOHHUTE CbBETU, BOAEHW OT MapTHbOPUTE, KAaKTO OHMaWH, Taka v nuue B
nuue.

HoceralwHuaT onuT 6eLle N3KNIYMTENHO NOMe3eH 3a BCUYKN Y4acTBaLLM CTYOEHTH,
KakTo npusHa MupyHa MaHone, eauH OT 4YneHoBeTe Ha pedakUMOHHUS ekun B
Bpawos: ,4Ype3 mo3u npoekm umaxme 8b3MOXXHOCMMmMa 0a ce 3aro3Haem ¢ Hoeu
xopa u O0a yyacmeame 8 0bmeH Ha ornum ro epeme Ha YyecmeaHemo Ha 20-
2o0uwHUHama Ha cnucaHue EPM, cbbumue, koemo ce nposede 8 KamaHus,
Wmanus. Ta3u eb3moxHocm bewe crieyuanHa, mbl Kamo rnpedcmasrsigsauie
nepgekmHa KombuHauusi om y4yeHe, CbmpyoOHUYEeCmeo U Ky/imypHO Oro3HaeaHe."

[MogyepTaBankm MHOrOCTpaHHUA acnekT Ha onuta Ha EPM, npod. Anpxeno
Panucapga, rmaBeH koopaMHaTOpP Ha MPOEKTa, 3asBU B MUCMO OO TYPCKUS EKMUM:
J[lpes 24-me 2o0duHu duHamu4yeH xueom Ha crnucaHue EPM ca nocmuesHamu
MHOXEeCme0 KOHCMPYKMUBHU pe3ysimamu, passusawju UeHHU yMmeHus 3a 6e36pol
cmyOeHmu U y4YeHUUyu om pasfuUYHU CcmpaHu, Kamo CbUWEe8pPeMeHHO
rnpedocmassm 8b3MOXHOCMU 3a OmeapsiHe Ha Cb3HaHUemo UM U pa3wupsisaHe
Ha riepcriekmueama um 3a pearsnHus cesam. Momyema u momudyema pabomsim &
cnucaHue EPM 8 0b/120CPOYEH rnaH U HUE 2u suxdaMe KaK ce rpespbuiam om
deya 8b8 8b3pacmHuU, 20mosu 0a ce usrnpassam rpeod 8csKkak8u Hay4YHU U coyuarnHu
npedussukamericmea."
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E d ito ri a_]_ Translated by Nikolaos Georgolios

ngeorgol@otenet.gr

To EPMagazine kaAwoopilel véoug ouvepydTteg atrd Tnv Toupkial

To 01Bvég ouvepyaTiké épyo EPMagazine - lotopia tng ETOTAUNG Kal Tng
Texvoloyiog ouvexiotnke pe Tnv idla duvauikl 10 2025, péow pIAg O€IpAg
OpacTNPIOTATWY TTOU OTOXEuav OTn dIGCPANION TNG ETTIUEAEING Kal €KOOONG TOU
mePIOdIKOU loTopiag TNG EmMOTAPNG Kail TNG TexvoAoyiag, TTou atTeuBuveTal o€
MaBNTEG, OITNTEG Kal EKTTAIBEUTIKOUG. O1 dpacTnpIOTNTEG TTOU TTPAYUATOTTOINBNKAV
TepIAGUBavay TOKTIKA EQYQOTHPIA, CUVEDPIQ KAl CUVAVTAOEIG, TTOU dlopyavwenkav
a1TOé MEAN TWV CUVTOKTIKWY OUAdWY Kal Toug DIEBVEIG ETAipOUG ToU £pyou.

‘Eva ammd T1a onuavtikétepa  emtevuyuata tou EPMagazine o@eileTal ot
dpacTtnpidéTnTa TOou KUpIiou cuvtovioTi Kabnynti Angelo Rapisarda, o otroiog
ouvEXIoe va TTpowBei Toug oTdxoug Tou EPMagazine o€ did@opa uépn Tou KOGUOU,
TIPOKEIJEVOU va evioxUoel Tov dIeBvr) xapakThpa Tou épyou. MEow auveXwv
TIPOOTIABEIV KOl ETTIOKEWPEWV €pyaciag o€ oxoAeia otnv Toupkia, n oudda Tou
EPMagazine p6e o€ eTa@r e TTOAG oxoAgia oTnv Toupkia UE TOV CUVTOVIOUO TOU
KaBnyntA Ap. Senol Karabaltaoglu.

To EPMagazine kaAwoopilel Tn véa TOUpKIKr] ZUVTGKTIKI’] Oudada oe autd 10
oTToUdqi0 EKTTAIOEUTIKG KOl ETTIOTANOVIKO EUPWTTAIKO £pYO yia padbnTég!

Me Tnv €TTéKTAON TNG KOIvOTTpagiag, o ZuvTtakTikég Ouadeg Tou EPMagazine 6a
OUVEXIOOUV va €XOUV WG KUpPIoug OTOXOUG Toug Tn d1ddoon Tng lotopiag Tng
EmoTtAung kai NG TexvoAoyiag, yEow TNG CUyYPaYnS dpBpwyv Kal TNG ETTIPEAEIAG
Tou TrepIodikou EPMagazine -lotopia tng EmioTtAung kai tng TexvoAoyiag,
KaBwg Kal TNV atrokTnon SECIOTATWY yIa TNV TEXVIKN ETTIUEAEIA TOU TTEPIOBIKOU OTA
ayyAik& kal Tn unTpIk yYAwooa. ‘Evag ouoiaoTikdg OTOX0G TTAPAPEVE! TTAVTIOTE N
Evioxuon TNG ouvePyaoiag HETAEU TwWV ETAIPWV.

210 PENOV, auTri n ouvepyaoia Ba uhoTroinBei PEow CUVAVTACEWV £PYATiag Twv
ZUVTAKTIKWV EmTtpotwyv, o otroieg Ba opyavwBouv atmd Toug €Taipoug, TOOO
O1adIKTUOKA OCO0 Kal UE PUOIKI TTAPOUTia.

H péxpr oTIyung eutrelpia ATav €EAIPETIKA XPAOIKN YIA OAOUG TOUG EUTTAEKOUEVOUG
@oITNTEG, OTTWG opoAdynoe n Miruna Manole, éva amd ta péAn TNG ZUVTOKTIKAG
Ouadag oto MtrpaocoB: «Méow autoU Tou €pyou, EiXQME TNV €UKaIpia va
YVWpPIiooupe VEOUG avBpWTTOUG KAl VO CUPPETAOXOUME O avTOAAQYH EPTTEIPIWV
Katd Tov €optacpd NG 20Q¢g emeteiou Tou EPMagazine, piag ekdnAwong tou
Tpaypartotroiidnke otnv Kartdvia tng ITaAiag. Autr) n eukaipia Atav EexwploTh,
KaBwg artroteAei évav TéAEIO ouvOUAOPO PABNONG, ouvepyaaoiag Kal TTONTIOTIKAG
eEepelivnong».

YTmroypaupidovrag tnv TTOAUTTAEUpn TITUXA TNG euTrelpiag Tou EPM, o kaBnyntig
Angelo Rapisarda, KUpIOog OUuVTOVIOTHG ToU £pyou, ONAWOE OE ETTIOTOA TOU TTPOG
TNV TOUPKIKA opada: «Zta 24 xpovia duvapikng (wng tou EPMagazine, €éxouv
EMTEUXOEI TTOANG €TTOIKOOOUNTIKG ATTOTEAEOUATA, QVATITUOOOVTOG TTOAUTIMEG
0e€IOTNTEG YVIa auETPNTOUG HABNTEG aTTO DIAPOPES XWPEG, TTAPEXOVTAS TTAPAAANAQ
EUKQIPIEG VA aVOIEOUV TO PUAAG TOUG Kal va SIEUpUVOUV TNV OTITIKI] TOUG OTOV
TTpaypaTikd KOoHo. Ayopia Kal Kopitala epyadovtal oto EPMagazine pe TTpooTTTIKA
Kal Ta BAETTOUPE va PETAPOp@WVOvVTal attd TTaildid o€ eVAMNKEG, £TOIMOI va
QVTIUETWTTIOOUV KABE €idOUG ETTIOTAMOVIKI KOI KOIVWVIKI TTPOKANCN».
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Translated by Angelo Rapisarda E dito ri a_l

epmagazine@libero.it

EPMagazine accoglie i Nuovi Partner Turchi!

Il progetto in partenariato internazionale EPMagazine - History of Science and Technology
continua la sua attivita, con lo stesso passo del 2025, grazie alla sua di vitalita, per la
continuazione della pubblicazione della rivista di Storia delle Scienze e della Tecnologia
rivolta a giovani, studenti ed insegnanti. Le attivita seguite sono workshop, conferenze e
convegni organizzati dai membri del Gruppo Editoriale Europeo e dai partner del progetto.

Una recente affermazione di EPMagazine si deve a uno dei coordinatori, Prof. Angelo
Rapisarda, che promuove continuamente gli obiettivi scientifici, didattici e formativi di
EPMagazine in varie parti del Mondo per rinforzare il carattere internazionale del progetto.
Attraverso attivita sostenute, e recenti diverse visite in Turchia, EPMagazine ha incontrato
parecchie scuole che hanno dato disponibilita a supportare i nostri obiettivi sotto la
coordinazione del Prof. Dr. Senol Karabaltaoglu.

EPMagazine da il benvenuto al nuovo Gruppo Editoriale Turco in questo grande progetto
scientifico e educativo per gli studenti.

Allargando I'organizzazione, il Gruppo Editoriale Europeo di EPMagazine continua a
perseguire la popolarizzazione della Storia delle Scienze e della Tecnologia, come uno dei
suoi principali obiettivi, stimolando la produzione di contributi scientifici e pubblicandoli su
EPMagazine - Storia delle Scienze e della Tecnologia. Cosi facendo, viene anche rinforzata
I'acquisizione di competenze tecniche per la pubblicazione di una rivista multilingue, in
Inglese e nella lingua madre dell'autore. Un aspetto essenziale di tutto cio € il rafforzamento
della collaborazione tra partner.

Nel futuro, questa stretta collaborazione sara mantenuta e incrementata attraverso convegni
dei vari Gruppi Editoriali, organizzati sia on-line, sia in presenza.

L'esperienza € estremamente utile per tutti gli studenti coinvolti, come Miruna Manole, una
dei membri del Gruppo Editoriale di Brasov (Romania), che dichiara: Grazie al progetto,
abbiamo avuto la possibilita di fare nuove conoscenze e partecipare a uno scambio di esperienze
durante la celebrazione del 20° Anniversario di EPMagazine che si é tenuto a Catania. Questa
opportunita é stata speciale, in quanto perfetta combinazione di apprendimento, collaborazione e
esplorazione culturale.

Evidenziamo un aspetto delle molteplici esperienze del prof. Angelo Rapisarda - un
Coordinatore del nostro Progetto - condivise con il Gruppo Editoriale Turco: Nei 24 anni di vita
dinamica di EPMagazine, sono stati registrati numerosi risultati concreti, sviluppando utilissime
capacita e competenze per numerosissimi studenti di svariate Nazioni, contribuendo a potenziare
'apertura delle loro menti ed espandere le loro prospettive di affermazione nel mondo reale. Negli
studenti attivi per un tempo adeguato in EPMagazine, si puo percepire la loro trasformazione da
ragazzi ad adulti, pronti ad affrontare ogni sorta di sfida formativa e scientifica.

History of Science and Technology




E d ].t O r]. al Translated by $enol Karabaltaoglu

karabaltaoglu@yahoo.com

EPMagazine Turkiye’den Yeni Ortaklar1 Selamliyor!

Uluslararasi is birligine dayali EPMagazine — Bilim ve Teknoloji Tarihi projesi, 2025
yilinda da ayni dinamizmle devam etti. Proje kapsaminda, 6grenci ve 6gretmenlere
yonelik hazirlanan bilim ve teknoloji tarihi dergisinin hazirlanmasi ve
yayimlanmasini saglamak amaciyla c¢esitli faaliyetler gergeklestirildi. Bu faaliyetler
arasinda editor ekipleri ve uluslararasi proje ortaklari tarafindan duzenlenen
dizenli atélye ¢alismalari, konferanslar ve toplantilar yer aldi.

EPMagazine’in en onemli basarilarindan biri, projenin ana koordinatord Prof.
Angelo Rapisarda’nin yuruttigu calismalar sayesinde elde edilmistir. Rapisarda,
projenin uluslararasi niteligini guglendirmek amaciyla dinyanin farkli bélgelerinde
EPMagazine’in hedeflerini tanitmaya ve yayginlagtirmaya devam etmistir.
Tarkiye’'deki okullara gerceklestirilen galisma ziyaretleri ve surdurilen yogun
cabalar sonucunda, Prof. Dr. $enol Karabaltaoglu'nun koordinasyonunda
Turkiye'den birgok okul EPMagazine ekibine katilmistir.

EPMagazine, ogrenciler igin yurUtilen bu buyuk egitim ve bilim projesinde
Tarkiye’den yeni Editér Grubunu memnuniyetle karsilamaktadir.

Ortakligin genislemesiyle birlikte EPMagazine Editér Gruplari, bilim ve teknoloji
tarihinin yayginlastirimasini temel hedef olarak strdirmeye devam edecektir. Bu
kapsamda oOgrenciler, bilim ve teknoloji tarihi Uzerine makaleler yazacak,
EPMagazine — History of Science and Technology dergisinin hazirlanmasi ve
editorligu sureclerinde aktif rol alacak ve ayni zamanda derginin Ingilizce ve ana
dilde hazirlanmasi konusunda teknik editorlik becerileri kazanacaklardir. Bununla
birlikte proje ortaklari arasindaki is birliginin glgclendiriimesi de 6énemli bir hedef
olmaya devam edecektir.

Gelecekte bu is birligi, ortaklar tarafindan hem c¢evrim i¢ci hem de yuz yuze
gerceklestirilecek Editor Kurulu ¢calisma toplantilar aracihgiyla surdirilecektir.
Bugune kadar elde edilen deneyim, projeye katilan tUm 6grenciler igin son derece
degerli olmustur. Brasov’daki Editor Ekibi Uyelerinden Miruna Manole bu deneyimi
su soOzlerle ifade etmistir:

“Bu proje sayesinde yeni insanlarla tanisma ve italya’nin Catania sehrinde
dizenlenen EPMagazine’in 20. yil kutlamalari sirasinda deneyim paylasimina
katilma firsati bulduk. Bu etkinlik, 6grenme, is birligi ve kuiltirel kesfin mikemmel
bir birlesimi oldugu igin bizim igin ¢cok 6zel bir deneyimdi.”

EPMagazine deneyiminin ¢ok yonlu yapisina dikkat geken proje ana koordinatoru
Prof. Angelo Rapisarda ise Turk ekibine gonderdigi bir mektupta su ifadeleri
kullanmistir:

‘EPMagazine’in 24 yillik dinamik yasami boyunca ¢ok sayida yapicl sonug elde
edilmigtir. Bu surecte farkli Ulkelerden sayisiz 6grenci degerli beceriler kazanmis,
aynl zamanda gercek dinyaya dair bakis agilarini genisletme firsati bulmustur.
EPMagazine’de uzun sure c¢alisan 6grencilerin ¢ocukluktan yetiskinlige dogru
gelisimlerine taniklik ediyor ve onlarin bilimsel ve toplumsal her turlt zorlukla basa
cikabilecek bireyler haline geldiklerini goriayoruz.”

EPM - European Pupils Magazine




Leonid Octavian Suceveanu

Mircea Cristea Technical College, Brasov, Romania

petardaknr@gmail.com

Titration: Principles, Types and
Applications

Introduction

Titration is an analytical method used
to determine the concentration of an
unknown solution by reacting it with a
solution of known concentration, called
a titrant. This technique is essential in
analytical chemistry and has wide
applicability in fields such as chemistry,
biology, medicine and the food industry.

Principles of Titration

Titration is based on well-defined chemical
reactions, usually between an acid and
a base, an oxidizing agent and a reducing
agent, or a precipitation reaction. There
are several main steps in the titration
process (Fig. 1):

Preparation of solutions: the unknown

solution and titrant of known

concentration are

prepared.

Addition of titrant: the
titrant is slowly added
to the unknown
solution until the
equivalence point is
reached.

|dentification of the
equivalence point: this
point is determined
either visually by a
colored indicator or
by an instrumental
method such as
potentiometry.

tock 96
o

Acid
pH <7

Adobe St

Types of Titrations

P henolphthaleln pH indicator

=

End point

pH 8

Titrarea: Principii, Tipuri si
Aplicatii

Introducere

Titrarea este o metoda analitica utilizata
pentru a determina concentratia unei
solutii necunoscute, prin reactia acesteia
cu o solutie de concentratie cunoscuta,
numita titrant. Aceasta tehnica este
esentiala in chimia analitica si are
aplicabilitate larga in domenii precum
chimia, biologia, medicina si industria
alimentara.

Principii ale titrarii

Titrarea se bazeaza pe reactii chimice
bine definite, de obicei intre un acid si o
baza, un agent oxidant si unul reducator
sau o reactie de preC|p|tare Exista cativa
pasi principali in procesul de titrare (Fig.

* Pregatirea solutiilor: Se pregatesc
solutia necunoscuta si titran-tul de

concen-tratie cunoscuta.
« Adaugarea
titrantului: Titrantul
este adaugat lent in
solutia necunoscuta
pana la atingerea
punctului de

echivalenta.
*+ ldentificarea
punctului de
echivalenta: Acest
punct se determina
fie vizual printr-un
indicator colorat, fie
printr-o metoda
instrumentala, cum
ar fi metoda
potentiometrica.

Over shot

pH>8 Tipuri de titrare

Acid-base titration:
involves the reaction
between an acid and a
base. pH indicators are often used to
determine the equivalence point

Fig. 1. Establishing the
equivalence point of titration

Titrarea acid-baza:
implica reactia dintre un
acid si o baza. Indicatorii
de pH sunt adesea utilizati pentru a
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(Fig. 2).

Redox titration: involves an oxidation-
reduction reaction between titrant and
analyte. Common examples include
permanganometry and iodometry.

Precipitation titration: it is based on the
formation of a precipitate during the
reaction. An example is silver nitrate
titration for the determination of halides.

Complexometric titration: uses complex-
forming reactions, for example, the use
of EDTA (Ethylenediaminetetraacetic
acid) for the determination of metal ions.

Applicability of Titration

Titration technique is applied in various
fields due to its accuracy and simplicity.

Some notable
applications include:
Pharmaceutical
industry:
Determination of purity
of active substances.
Quality control:
Checking the content
of chemicals in food
and beverages.
Biological research:
Analysis of the
composition of
biological samples.
Environmental
monitoring:

Fig. 2. Stages in the acid-base
titration technique

determina punctul de echivalenta (Fig.
2).

Titrarea redox: implica o reactie de
oxidare-reducere intre titrant si analit.
Exemple comune includ
permanganometria si iodometria.
Titrarea de precipitare: se bazeaza pe
formarea unui precipitat in timpul reactiei.
Un exemplu este titrarea cu azotat de
argint pentru determinarea halogenurilor.
Titrarea complexometrica: utilizeaza
reactii de formare a complexelor, de
exemplu, utilizarea EDTA (Acid
etilendiaminotetraacetic) pentru
determinarea ionilor metalici.

Aplicabilitatea titrarii

Tehnica titrarii este aplicata in diverse
domenii datorita
preciziei si simplitatii

TITRATION . o
_ Cateva aplicatii notabile

includ:
Industria
farmaceutica:
determinarea puritatii
substantelor active.
Controlul calitatii:
verificarea continutului
de substante chimice
in produse alimentare
si bauturi.
Cercetarea biologica:
analiza compozitiei
probelor biologice.

Determination of
pollutants in surface
and ground water.

Fig. 3 describes a sequence of the
water quality monitoring procedure.

Equipment Used in Titration

The main equipment used in titrations
includes burettes, Erlenmeyer flasks,
pipettes, and various apparatus for precise
measurements, such as pH meters and
electrodes for potentiometric titrations.

Advantages and Limitations of Titration

Benefits of titration:

» High precision and accuracy.

+ Relatively low costs.

» Wide applicability in various fields.

Monitorizarea mediului:
determinarea poluantilor in apa de
suprafata si cea subterana.

In Fig. 3 este descrisa o secventa din
procedura de monitorizare a calitatii apei.

Echipamente Utilizate in Titrare

Echipamentele principale utilizate in
titrare include: biurete, pahare Erlenmayer,
pipete, si diverse aparate pentru masuratori
precise, cum ar fi pH-metrele si electrozii
pentru titrari potentiometrice.

Avantajele si Limitarile Titrarii
Avantajele titrarii:
» Precizie si acuratete ridicata.

« Costuri relativ scazute.
» Aplicabilitate larga in diverse domenii.
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There are also limitations Exista si limitari legate

related to: de:

* The need to know * Necesitatea
the exact reaction ‘ ¢ cunoasterii reactiei
between titrant and I exacte intre titrant si
analyte, by ® analit;

The possibility of Ve Yg:! j e Posibilitatea
interference  from e interferentelor  din
other substances | T . » partea altor substante
present in the & A S0 O : S | prezente in proba;

sample, - " . * Necesitatea unui
The need for > echipament specializat
specialized pentru anumite tipuri

equipment for certain . . . itrari.
t;]peg of titrations. Fig. 3. Water quality monitoring de titrari

Conclusion Concluzie

Titration remains a fundamental analytical Titrarea raméne o tehnica analitica
technique in various scientific and indus- fundamentala in diverse domenii stiintifice
trial fields. Understanding its principles, si industriale. Intelegerea principiilor,
types, and applications is essential to tipurilor si aplicabilitatilor ei este esentiala
performing accurate and correct chemical pentru efectuarea unor analize chimice
analyses. precise si corecte.

Webography
https://chemguide.co.uk/physical/acideqgiamenu.html

https://www.khanacademy.org/science/ap-chemistry-beta/x2eef969c74e0d802:
chemical-reactions/x2eef969c74e0d802:introduction-to-titration/v/titration-calcu-
lation-example

https://www.britannica.com/scienceltitration

Iconography

Fig.1: https://stock.adobe.com/ro/images/acid-base-titration-and-phenolphthalein-
indicator/343825396

Fig.2: https://ziarullumina.ro/societate/actualitate-sociala/laboratoare-pentru-
monitorizarea-calitatii-apei-167105.html

Fig.3: https://www.istockphoto.com/ro/vector/ilustratie-vectoriala-de-titrare-schema-
de-proces-de-chimie-educationala-etichetata-gm1198506294-342560320
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The Evolution of BMW
Automotive Group

Few automotive brands have such
instant recognition and respect
as Bayerische Motoren Werke AG,
better known worldwide as BMW.

The early foundation of the BMW
Group goes back to 1916.Few people
know that the company was first
created by the collaboration of two
pioneer aviation

companies Rapp
Motorenwerke,

founded by Karl Rapp

and Flugmaschinen-

fabrik an aviation

factory owned by

Gustav Otto. At the

early beginnings, the

company only focused

on producing aircraft

engines for the

German Military with

their first significant

product being the BMW

[lla engine, in 1917(Fig.

1).

The engineer behind
this success was Max
Friz, who built an engine
that was more superior
at high altitudes giving
the German aircrafts
more advantage when
flying during the World
War | (Fig. 2)

Fig. 2. First aircrafts using
BMW engines

Since Germany’s defeat
in World War |, BMW
had to stop producing aircraft engines
and had to change significantly to

ansiop23@peiramk.gr

H E§éAiIEn Tou BMW Automotive
Group

NIYEG QUTOKIVNTORIONNXAVIEG £XOUV APEDN
avayvwpeIoIuoTNTa Kal oefacud 600 n
Bayerische Motoren Werke AG, yvwoTi
o€ OAo ToV KOOUO WG BMW.

H tpwtn Bdon T0OoU opidou BMW
TotroOeTEITAI XpPOVIKA oTo 1916. Aiyol
yvwpilouv 0TI n eTaipeia dnuioupyndnke
apxlkd amdé Tn ouvepyacia  dUO
TIPWTOTTOPWYV QAEPOTTOPIKWY ETAIPEIWV:
me Rapp
Motorenwerke,  TTOU
1OpUBNKe aTTd TOV Karl
Rapp, Kal ™G
Flugmaschinenfabrik,
EVOg EpyooTaciou
AEPOOKAPUWV TTOoU
avike oTtov Gustav
Otto. Zta mpwTta TNG
BRuata, n eTaipeia
eoTiale QTTOKAEIOTIKG
oTnv TTapaywyn
K1vnTnpwyv
AEPOOKAPWYV YIO TOV
YEPUAVIKO OTPaTO, PE TO
TTPWTO CNUAVTIKO TTPOIOV
™ BMW llla va €ivai o
KivnTipag 10 1917 (EIK 1).
O unxavikog Tiocw ato
QUTH TNV €TMITUXIO ATAV O
Max Friz, o oToiog
KaTaokeUOoE évav
KIvNTApa  TTou  ATav
QVWTEPOG OE  MEYAAQ
uyoueTpa, divoviag oTa
YEPHAVIKA  AEPOCKAPN
ONUAVTIKO  TTAEOVEKTNMA
KaTd TN SIApKEIQ TITACEWYV
otov A' MNaykéopio MéAeuo
(Eik 2).
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survive the postwar era. BMW's
breakthrough came in 1932 with the
R32 Motorcycle (Fig. 3).

Fig. 3. R32 Motorcycle

The R32 bike was immediately
recognized for its quality, reliability
and great engineering, making BMW
a serious motorcycle
manufacturer. The car production first
started in 1928 when BMW
purchased a car making company
called Fahrzeugfabrik Eisenach,
already producing Austin Sevens
under license as Dixi cars. The first
car sold as a BMW was the 3/15 (Fig.
4).

During the 1930s, BMW expanded its
automotive range with increasingly
sophisticated models, including BMW
303, the BMW 328 sports car, and
larger luxury models like the 326 and
327. The 328 was highly successful in
motorsports, establishing BMW's
reputation for building sporty,
performance-oriented vehicles (Fig.
5).

After World War Il and during the
1950s BMW was about to close. This

was mainly because one the one
hand Germany was recovering from

Metd Tnv Atta Tng Mepuaviag otov A'
Maykdopio MéAeuo, n BMW avaykdoTnke
va  OTOPATACEl TNV TTapaywyn
QEPOTTOPIKWVY KIVNTAPWYV Kal va AAAGEE
ONMaVTIKA Yyl  va  €mPBIwoel  0Tn
MeTaTTOAEMIK  emTox). H  peydAn
eTavdoTaon yia Tnv etaipeia npbe 1o
1932 pe mn potooikAéta R32 (Eik 3).

H potooikAéta R32 avayvwpioTnke
QUEOWG yIa TNV TTOIOTNTA, TNV O&IOTTIOTIO
Kol Tnv €CQIPETIKA pNnxavoAoyia Tng,
kaBiotwvtag Tnv. BMW uia ocofapn
KATOOKEUAOTPIO JOTOOIKAETWV.

H Trapaywyr autokiviTwy ekivnoe yia
TpwTn Qopd 10 1928, 6Tav n BMW
ayopaoe HIO  ETAIPEIO  KATOOKEUNG
QUTOKIVATWV TTOU ovopadéTtav
Fahrzeugfabrik Eisenach, n otmoia
TTapriyaye Adn utré Tnv adeia Tng Austin
Sevens pe Tnv emmwvuyia Dixi. To TpwTo
QUTOKIVNTO TToU TTWARBNKE wg BMW rtav
10 3/15 (EIk 4).

Fig. 4. BMW 3/15 (1929)

21n didpkela TnG dekaeTtiag Tou 1930, n
BMW digUupuve Tn YKAPA QUTOKIVATWY TNG
ME OANOEva Kal TTIO €EEAIyUEVA POVTEAQ,
oTTwg 10 BMW 303, TO0 0TTO0p QuToKivnTOo
BMW 328, kal peyaAutepa TTOAUTEAR
MoVTEAQ OTTWG N oeipd 326 kai 327.

To povTélo 328 onueiwoe PpeydAn emmTuyia
OTOV aBANTIKO KOOUO TWV AYWVIOTIKWY,
KaBiepwvovTag N eriun tng BMW yia tnv
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Fig. 5. BMW 328 (1936)

another defeat and buyers wanted
smaller cars.

Trying to reach broader markets,
BMW began producing the Isetta
microcar under the license from Iso in
1955 (Fig. 6). This small car with front
door entry was successful to some
extent but not entirely. In 1959 it was
nearly bought by Daimler-
Benz (Mercedes). Gradually the
company grew and developed with its
markets expanding globally,
establishing the first production site in
South Africa in 1972. The same year,
BMW established BMW Motorsport
GmbH, later known as BMW M GmbH
to add to its racing activities. More
specifically the M Series would later
produce high-performance road cars
like the M1
supercar (1978), M5 (1984),
and M3 (1986) (Fig. 7).

The 1990s were both successful and
full of challenges for the company.
BMW purchased the British Rover
Group in 1994, but it was not a great
financial decision, so it was sold off in
a few years. From the Rover Group
BMW kept only the MINI brand, which

KATAOKEUN QUVANIKWY OXNMATWY UPnAwv
emdooewv (EIK 5).

MeTtd Tov B' Naykdopio MéAeuo kai katd
TN dekaetia Tou 1950, n BMW Bpébnke
oTO0 X€iAhog Tng TITwxeuong. O KUpIog
Aoyog yia autd Arav 61l n lepuavia
QVEKQUTITE ATTO PIa akOuNn ATTA, EVW Ol
AYOpaOTEG EWaxvav yia HIKPOTEPA KOl
OIKOVOUIKOTEPA QUTOKIVNTA.

MpooTrabwvTag va TTPOOCEYYIOEl
eupuTEPES ayopég, N BMW Eekivnoe tnv
TTapAywyr) ToU PIKPOAUTOKIVITOU Isetta
pE adela atro Tnv ITaAikn Iso 1o 1955 (Eik
6). AuTO TO PIKPO auToKivnTo, UE €I0000
ammé TNV UTTPOCTIVH TTOPTA, YVWPIOE
KATTola  €TmTuXia, aAAd& Ox1 TTARpn. To
1959, n BMW koévTewe va ayopaoTei atro
Tnv Daimler-Benz (Mercedes).

2T1adIaKd, N eTalpEia avaTTTuXOnKeE Kai Ol
QyopEG TNG ETTEKTABNKAV TTAYKOOHIWG,
1I®pUoVTaG TO TTPWTO TNG EPYOOTACIO
mapaywyng atn Noétmia Agpikr) 1o 1972.

Fig. 6. BMW Isetta

Tnv idia xpovid, n BMW idpuce Tnv BMW
Motorsport GmbH, n otroia apydTtepa €yive
yvwot) wg BMW M GmbH, yia va
evioxuoel TIG dpacTnpPIdTNTEG TNG OTOV
aBAnTioud. Mo ouykekpipyéva, n osipd M
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was not until the year 2000 it
launched a new MINI line. Later in
1998 Rolls-Royce brand name was

apyoTEPQ TTAPAYAYE UPNAWY ETTIOOCEWV
auTokivnTa dPOHOoU, OTTWG TO COUTTEP KApP
M1 (1978), To M5 (1984) kai To M3 (1986)

Fig. 7. BMW M Series Evolution

obtained, creating like that a separate
ultra luxury line. In the mid-1990s the
iconic Z3 roadster was launched,
appearing in the James Bond film
Golden Eye! (Fig. 8). In early 2000

Fig. 8. Z3 Roadster

BMW created its first SUV, a car that
combined both elegant and sporting
experience at the same time.

The BMW headquarters are located in
a tower block in the north of Munich
(Fig. 9). Its unusual shape soon led to
it to be known as the "four-cylinder
building", and it soon became a
notable landmark in the city's
architecture. The BMW Museum was
installed next to it in a bowl-shaped

H Oekaetia Tou 1990 Atav Ox1 pOvo
EMTUXNMEVN AAAG KAl YEUATN TTPOKANCEIG
yla Tnv etaipgia. H BMW ayépaoce Tov
Bpetavikd 6uiho Rover 10 1994, woTtdoo
autl n amogaon Oev  atmodeixOnke
OIKOVOUIKA KEPOOPOPA, PE ATTOTEAECUA
Va TNV TTOUAROEI HETA aTTO Aiya Xpovia.
AT1é Tov 6uiIho Rover, n BMW kpdrtnoe
povo Tnv papka MINI, n otroia gekivnoe
Mia véa oglpd oxnuaTwy T0 €106 2000.

Apyotepa, TO 1998, aTmékTnoe T
dikaiwuata oT1o 6voupa Rolls-Royce,
ONUIOUPYWVTAG £TOI HIO EEXWPIOTNR OEIpd
UTTEPTTOAUTEAWYV OXNUATWYV. ZTa HECA TNG
oekaeTiag Tou 1990, KukKAOQYOPNOE TO
eMPBANuaTiké  roadster Z3, TOU
EMPAVIOTNKE KAl OTNV Tavia Tou TEEIUG
MrtrovT, «GoldenEye»! (Eik 8).

2TIG apxES TnG dekaetiag Tou 2000, n BMW
onuioupynoe 10 TTPpWTo TG SUV, éva
Oxnua Tou ouvduadle KoPWoTnTa Kal
aBANTIKG duvauIouO.

H £dpa Tng BMW Bpioketal o€ évav KTiplo
oT0 Bopeio TuRua Tou Movayou (Eik 9).
To acuviBbioto oxApa Tou, TO £KAVE
YVWOTOG WG «KTAPIO TwV TECOAPWYV
KUAiVOpwvy», Kal ouvioua €yive éva
agloonueiwTo opoonuo ™G
apxitektovikng. To Mouogio BMW
EYKaTaOTAONKE OITTAQ O€ €va 101QITEPO

History of Science and Technology




building that is still one of a kind to this
day. The new building complex was
officially opened on 18 May 1973.

Till today BMW has
its headquarters in
Munich and
produces motor
vehicles not only in
Germany, but also
the United
Kingdom, the
United States,
Brazil, Mexico,
South Africa, India,
China, and previously also in the
Netherlands (ceased in 2023). It has
maintained the same more or less
logo (Fig. 10) brand thoughtout the
years showing to the public its
strength and sustainability over the
years. BMW kept the original Rapp's
black ring inscribed with the company
name, but the interior of the ring is
quartered blue and white. The colors
of the inside of the ring represent the
colors of the white and blue flag of the
district of Bavaria (Fig. 11).

The history of BMW
shows how a company
can change with the
times and use new
technology without losing
what makes it special.
Whether it was a famous
motorcycle in the 1920s,
a popular sedan in the
1960s, or its new electric cars today
(Fig. 12), BMW has always used
innovation to solve its problems.

Now, as BMW looks to the future, it
faces new challenges like electric
cars, self-driving technology, and
changes in how people get around.
But based on its past, this strong

Fig. 9. Headquarters of
BMW Group m

Fig. 10. From Rapp Motors
to BMW

KUKAIKO KTiOJUQ TTOU TTAPANEVEI HOVADIKO

MEXPI onuepa. To VvEO APXITEKTOVIKO

OUYKPOTNUA EYKAIVIAOTNKE ETTIONUA OTIG
18 Maiou 1973.

Méxpl  onuepa, n
BMW diatnpei Tnv
¢dpa TnG oto Mévayo
Kal TTapdyel oxnuaTa
(o) HMOvo oTn
epuavia, aAAG Kai
oTO Hvwuévo
BaaiAclo, TIG

Hvwpuéveg TMoAiTeieg,
BpadiAia, TO
Megikd, T NoTIO
Appikr}, Tnv Ivdia, TNV Kiva, «Kai
TTponyoupévwg ettiong otnv OAAavdia
(SrakéTTNKE TO 2023).AlaTAPNOCE TO idIO,
Aiyo-1ToAU, Aoyotutro (Ei. 10) kal Tnv
TAQUTOTNTA TNG MAPKAG OAa autd Ta
Xpovia, deixvovtag oTo KoIvo Tn duvapn
Kal TN Biwoipdtnta 1ng. H BMW kpdrtnoe
Tov apxikd paupo dakTUAIoO TNG Rapp
EVYEYPOAUMEVO UE TO OVOMQ TNG ETAIPEIAG,
oAad T0 eowTepikd TOUu  OaKTUAioU
XWPICETAI O€ TEOOEPA TETAPTNHOPIA UTTAE
Kal AeUKO. Ta XpWHOTA OTO ECWTEPIKO TOU
O a K TUANIioOwu
QAVTITTPOCWTTEUOUV TO
XPWHOTA TNG AEUKAG Kal
MTTAE onuaiag TNG TTONITEIag

NG Bavapiag (Eik 11).

H 1oTopia Tng BMW deiyvel
TTWG MIA ETAIPEIQ UTTOPET Va
OAAGEEI e TOUuG XpOVOUG Kal
va  a&loTToInoEl VEEG
TEXVOAOYIEG, XWPIG va XAOEI QUTO TTOU TV
Kavel EexwploTn. Eite ATav pia didonun
MOTOOIKAETO O0TN dekaeTia Tou 1920, éva
ONUOYIAEG oevTdv 0T dekaeTia Tou 1960,
€iTe TO V€A TNG NAEKTPIKA auTokivnTa
onuepa (Exk 12), n BMW Trdvra
XPNOIYOTIOINCE TNV KAIVOTOMIa yia va
AUoel Ta TTPoBAANATA TNG.
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company will likely find a way to keep
making cars that are both innovative
and fun to drive.

Fig. 11. BMW Logo
1997-present

Their logo, inspired by Bavaria's
colors and an airplane propeller,
symbolizes a company that is always
moving forward, always building
better machines, and always aiming
for perfection.

Personally, | find BMW's journey
incredibly inspiring. It’'s amazing to
think that a company born from
building warplane engines is now a
leader in the car manufacturing. To
me, the most fascinating part is how
they’ve constantly turned near-failure
into success by being
strong on innovation, like
with the R32 motorcycle or
the i-Series electric cars.
Their story makes me
believe that a strong
identity is your greatest
asset. As a car enthusiast
(Fig. 13), it makes me
hopeful that the future of
driving, even an electric,
tech-heavy ones, is in the
hands of companies that are still
motivated by the great pleasure of
being behind the wheel

Fig. 13. Inside BMW 116
(2020)

Eival rpaypaTiké evTuTTwolakd va OKEPTET
KAVEIG auTr) TNV TTopEia. ATTO KIVNTAPES
QEPOTTAAVWYV  0€  TTPWTOTTOPOUG  TNG
auTokivnong — n 1oTopia Tng BMW eivai
éva atTOAUTO PABNUa TTWGS N KAIVOTOMIa
Kai n diatrpnon TG TauTOTNTAG JTTOPOUV
va METATPEWOUV OKOPO Kal TIG TTIO
KPIOIMEG OIKOVOMIKA OTIYMEG OE EUKAIPIEG.

To yeyovog ot diatripnoav 1n @iIAocogia
NG « atréAauong TG 0driynong » akoua
KAl OTNV NAEKTPIKA ETTOXI, ME MOVTEAQ
OTTWG T0 i4 1} 1O iX, d¢eixvel 611 oTn BMW
Karavoouv TO PBacikd TIveUPa  TOU
onuatog Toug. Aegv  TTOUAAve  aTTAd
METOQOPIKA JEOA, TTOUAAVE pIa EUTTEIRIQ.

Fig. 12. BMW iX-Electric
Car Series

Katd Tn yvwpun pou, autd divel eATTIdQ
O T O U G
KATAVAAWTEG
(EIk.13). Ze évav
KOOUO TTOoU YEMICEl
ME autovouda
oxAMaTa Kal
Yyneorakeg
TEXVOAOYiEg, €ival
KaBnouxaoTiko
TTOU IO €TaIpEia
MTTOPEI aképa va
Badcel oTO
TIPOOKNAVIO v
avBpwTrivn €TTaQ Kal Tn Xapd Tou
odnyou.
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Webology

https://bimmerlife.com/2025/03/19/the-bmw-kidney-grille-through-time-1933-2025/
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https://www.bmwgroup-classic.com/en/classic-on-air/journey-trough-time/popup/BMW-R32.html
https://www.bmw-m.com/en/topics/magazine-article-pool/bmw-m3-e30-portraet.html
https://www.conceptcarz.com/z24920/bmw-z3.aspx

https://fen.wikipedia.org/wiki/BMW

https://www.goclassic.eu/en/blog/cars/the-bmw-logo-meaning-and-history-55

Iconography

Fig. 1: https://en.wikipedia.org/wiki/BMW_llla

Fig. 2: https://www.pbs.org/newshour/world/heres-what-bmw-did-before-it-made-luxury-cars
Fig. 3: https://www.bmwgroup-classic.com/en/classic-on-air/journey-trough-time/popup/
BMW-R32.html

Fig. 4: https://en.wikipedia.org/wiki/BMW_3/15#/media/File:Dixi_3-15_DA_(1929).jpg

Fig. 5: https://en.wikipedia.org/wiki/BMW_328

Fig. 6: https://el.wikipedia.org/wiki/%CE%91%CF %81%CF %87 %CE%B5%CE%AF %CE%
BF:BMW_Isetta_300_(1961)_at_Astley_Park_Classic_Car_Show_2017.jpg

Fig. 7: https://www.bmw-m.com/en/topics/magazine-article-pool/bmw-m3-e30-portraet.html
https://bimmerlife.com/2025/03/19/the-bmw-kidney-grille-through-time-1933-2025/

Fig. 8: https://www.google.com/search?q=z3+roadster+bmw+19958&sca_esv=b874bfd7680df073
&rliz=1C1GCEA

Fig. 9: https://www.bmwgroup.com/en/company/brands-products.html

Fig. 10: https://www.goclassic.eu/en/blog/cars/the-bmw-logo-meaning-and-history-55

Fig. 11: https://logos.fandom.com/wiki/BMW

Fig. 12: https://www.bmwhk.com/en/all-models/bmw-i.html
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The Evolution of the Subway:
From London to the World

Metro systems have played a pivotal role
in the development of modern urban
transport. What began as a simple
underground railway in London has
transformed into complex networks that
connectmillionsofpeopleworldwide. This
articleexploresthehistoryand expansion
of metro systems, highlighting key
developments and trends.

EarlyBeginnings: TheBirthoftheUnderground
(Late 19th Century)

The story of metro systems begins in the
mid-19th century with a groundbreaking
eventinLondon.OnJanuary
10, 1863, the world’s first
underground metro
system—the London
Underground(alsoknown
as the Tube)—opened its
doorstothepublic. Initially
powered by steam, the
systemranfromPaddington
toFarringdon.Thesuccess
of this early metro system
inspired other cities to
pursuesimilarunderground
solutions to manage their
growing populations and
traffic congestion (Fig. 1).

As the century progressed, cities around
the world began to develop their own
underground systems. In 1890, Berlin
introduced its electric-powered U-Bahn,
marking a significant technological leap
forward. The use of electricity madetrains
faster,cleaner,andmoreefficient.By1893,
Boston, USA, joinedtherankswithitsown
undergroundline,the TremontStreetSubway,
alleviating street-level traffic in the city.

Expansion in the Early 20th Century: A
Global Movement

Fig. 1. Portland Road
Underground Station 1862

OUOTAMATOG WONoe AGAANEC TTOAEIC va
dnuioupyrioouv Ta dIKA Toug UTTOyEla
diktua (Fig. 1).

H EgEAIEn Tou MeTpb: ATro 1o
Aovdivo otov Kéouo

To peETPO €ival éva ouoTnua uttdyEiou
O10NPOdPOUOUTIOUEXEITTAIEEIKABOPIOTIKO
POAO OTNV AVATITUEN TWV CUYXPOVWV
QOTIKWVOUYKOIVWVIWV.AUTOTTOUEKIVNOE
w¢ €va atrAd uttéyelo o1dnpodpopIKo
dikTUO OTO Aovdivo €xel ¢elixBei o€
TTEPITTAOKABIKTUATTOUCUVOEOUVEKATOUUUPIA
avOPWTTOUG TTAYKOOHIWG.

To &pBpo auTtd €EeTAlel TNV I0TOPIa Kal
TNV €EATTAWON TWV CUCTNUATWY PETPO,
emonuaivovragraBacikaonueiaegENgNg
KalI TIG OUYXPOVEG TAOEIG.

ApxikeEg Apxég: H Mévvnon Tou YTtroyeiou
(TéEAn 190u Alwva)

HioTtopiaTou pueTpd Eekivad
oTa péoa Tou 190U alwva
WGEVAETTAVAOTOTIKOYEYOVOG
oT1o Aovdivo. 21mig 10
lavouapiou1863,ToTTpWTO
UTTOYEIO O10NPOBPONIKS
ouoTNUA OTOV KOOWO — TO
NovOpEQKOMETPO(YVWOTO
Kal wg "Tube") — avoige
TIG TTUAEG TOU OTO KOIVO.
APXIKAPETPEVOTTOUKIVOUVTAV
ME ATPO ekTEAOUOAV TN
dladpourarréroPaddington
¢wgroFarringdon.HemTuyia
TOU  TIPWTOU  AuToU

Kabwg o 190¢ aiwvag mTpoxwpouoe,
TTOAEIG o€ OAO TOV KOOUO dpxloav va
QvVATTTUCOOUVTOBIKATOUGUTTOYEIOCUCTUOTA.
To 1890, ToBepoAivo eykaIviaoe TOTTPWTO
TOU NAEKTPIKIVOUNEVO PETPO, TO U-Bahn,
ONMEIWVOVTAGEVAONHAVTIKOTEXVOAOYIKO
Bripa uTpooTd. H xprion TNG NAEKTPIKAG
EVEPYEIOG €KAVE Ta TpEva TaxuTeEPQA,
KaBapdTePa Kal TTIo atrodoTIKA. To 1893,
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The early 20th century saw an explosion
ofmetrosystemsacrosstheglobe.In1900,
Parisinaugurated the Métro, whichwould

Fig. 2. Tremont Street
Subway

go on to become one of the most efficient
andwell-knownmetrosystemsintheworld.
Its first line ran from Porte de Vincennes
to Porte Maillot, and Paris quickly
established itself as a leader in metro
transportation.

New York City followed in 1904, with a
subway system that initially ran from City
Hallto 137th Street. Overtime,NewYork’s
subway systemexpandedtobecomeone
ofthelargestinthe world, serving millions
of people daily.

By 1913, Vienna joined the ranks with its
own U-Bahn system, and in the 1920s
and 1930s, other cities such as Madrid
(1922) and Moscow (1935) started their
underground metro systems, helping
manage the growing urban populations
and traffic.

Mid-20th Century Growth: Globalization
of Metro Networks

The 1930s through the 1960s marked a
periodofgrowthformetrosystemsworldwide.
Citieslike Tokyo,LosAngeles,andChicago
developedundergroundtransportsolutions
to address street congestion. The 1950s
saw Hong Kong and Buenos Aires begin
construction of their own metro systems,

n Bootévn oTig HIMA dvoige Tn dIKr TG
uTTOYEIO YPauMn, TNV Tremont Street
Subway, eAa@pUvovTag TNV KUKAo@opia
OTOUG OPOPOUG TNG TTOANG.

EmékTaon ota TpwTa Xpovia tou 200
Alwva:

2TigapxEgtou20ouaiwva, TTapatnpnonke
MiaékpnénoTNVavaTTUENTWVOUCTANATWY
METPO o€ TTaykOouio etTitredo. To 1900,
10 MNapiol eykaiviace 10 MeTpd (Métro),
TOOTTOI00AYIVOTAVEVAATTOTATTIOATTODOTIKA
Kal d1donua cUoTAPATA Tou KOGouou. H
TPWTN YPAUPA OUVEDEE TIG TTEPIOXEG
Porte de Vincennes kai Porte Maillot.Z¢
Aiya xpovia 1o lNapiol atrékTnoe Ki AANEG
YPOUMEG eV ofjuepa BIOBETEI CUVOAIKG
16 ypappéc MeTpd.

H Néa Yopkn akoAouBbnoe 1o TTapddelyua
10 1904, pe T0 HETPO TNG TTOANG va EEKIVA
atrd 10 City Hall éwg 10 137n O86. Me
TO TTéPACHa Tou Xpovou, To0 MeTpd TNG
NEag YOpKNG eTTEKTABNKE Kal £yIve Eva
OTTOTOEYOAUTEPOTOUKOOOU,ECUTTNPEETUOVTOG
KaOnuePIVA EKATOPHUPIO AVOPWTTOUG.

Fig. 3. Paris inauguration of
the Métro

To 1913, n Biévvn eykaiviaoe 1o d1kd TNG
MeTpo, To U-Bahn, kai oTig dekaeTieg TOU
1920 kai Tou 1930, AAAeG TTOAEIG, OTTWG
n Madpitn (1922) kai n Méoxa (1935),
¢EKIVNOavVTadIKATOUGUTTOYEIAOUCTHUATA,
BonBwvTagoTndIoXEIPIoNTWVAUEAVOUEVWV
QOTIKWVTTANBUC PUWVKAITNGKUKAOPOPIAGC.
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whileothercitiesbeganplanningtheirsystems
toaccommodatetheincreasingpopulation.

The1960sand1970swereespeciallynotable
for the expansion of metro networks in
Europe and North America. In the 1960s,
the London Underground continued to
expand,andnewsystemsweredeveloped
incitiesacrosstheglobe.Duringthe1970s,
citiessuchasTorontoandSeoulintroduced
metro systems, and by the 1980s, cities
in Latin America, including Mexico City,
Sao Paulo, and Rio de Janeiro, followed,
seeking solutions to their growing
transportation challenges.

Fig. 6. This is a map of the Beijing
Urban Rail Transit system

Post-War Growth:
Advancements
(1960s—-1980s)
Duringthe second halfofthe 20th century,
technological innovations transformed

Technological

AvatrTuén ota yéoa Tou 200U Alwva:
Maykoouiotroinon Twv AIKTUWV MeTpd

H mrepiodog ammd 1n dekaetia Tou 1930
€wg TN dekaeTia Tou 1960 atroTéAEoE PIa
TEPI0dO avaTTuéng yia Ta cUCTAUATA
METPO 0€ OAO TOV KOOUO. MMOAEIC OTTWG
TO ToKIO, TO AOG AVTZEAEG KAl TO ZIKAYO
QVETTTUEAVUTTOYEIOCUCTHOTOCOUYKOIVWVILV
YIQ VO QVTIMETWTTIOOUV TN oUP@OPNON
oToUG OpououUG. 21N dekaeTia Tou 1950,
TO0 XovyK Kovyk kal To Mtrouévog Aipeg
&ekivnoav Tn dnuioupyia Twv SIKWV TOUG
MeTpd, evy GAAeG TTOAEIC Gpxloav va
oxedlalouv Ta dIK& Toug dikTUA YIa va
KOAUWOUV TIG QUEAVOUEVESG AVAYKEG TNG
QOTIKNAG QVATITUENG.

Fig. 5. Mayakovskaya station of
the Moscow Metro

H dekaetia Tou 1960 kai Tou 1970 ATav
IOIATELA ONUAVTIKI YIATAV ETTEKTAOT TWV
OUOTNUATWY HETPO 0TNV EUpWwTTN KO OTN
Bopeia Apepikr). Z1n dekasTia Tou 1960,
TOAOVOPEQKOMETPOOUVEXIOETNVETTEKTAOT)
TOU, €VW Kal AAAEG TTOAEIC o€ OAO TOV
K6ouo dpxloav va dnuioupyouv f va
ETTEKTEIVOUV TA DIKA TOUG OCUCTAUATA. 2TN
dekaeTiatou1970, mOAeIcOTTWGTOTOPOVTO
KAl N Z€0UA dnuioupynoav 10 dIKO TOUG
MeTp0, kai Tn dekaeTia Tou 1980, TTOAEIG
otn Aativikr) AEpIKR, 6TTwg T0 Me&IKO,
T0 240 lNaoAo kal To Pio vre Tlavélpo,
atréKTNOAV 70 OIKO TOUg OiKTUO YIa va
QVTILETWTTICOUVTICOUEAVOUEVEGTTANOUCIOKEG
TMETEIG KAI TN KUKAOPOPIKI) cup@opnon.
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metrosystems, makingthemfaster, safer,
andmorereliable. Theintroductionofelectric
trains, improved infrastructure, and
automatedticketingsystemsallcontributed
to the efficiency of metro lines.

In the 1980s, Latin American cities like
MexicoCity, SdoPaulo,andRiodeJaneiro
completed their metro networks, catering
to rapidly expanding urban populations.
Meanwhile,the1990ssawfurtherdevelopments
inAsia, as citieslike Shanghaiand Beijing
expanded their metro systems to meet
thedemandsoftheirboomingpopulations.

Late 20th Century to Early 21st Century:
ModemizationandNewFrontiers(1990s—2020s)
The turn of the century witnessed awave
of modernization and new metro projects
across the globe. In the 1990s, cities in
AsiasuchasShanghaiandBeijingexpanded
their metro networks,

helping to keep pace with
urbanizationandincreasing

transportation demands.

In the 2000s, cities like
Dubaiopenedstate-of-the-art

metro systems, with the

Dubai Metro launching in
2009.Thesenewsystems
weredesignedwithmodern
technologiestobeefficient,

comfortable, and eco-

friendly.

like Mumbai (India) and

Riyadh (Saudi Arabia) began their metro
projects to address growing populations
andalleviatetrafficcongestion. Theexpansion
of metro networks in South America and
Africa also took off, with cities like Cairo
and Lagos starting their own systems to
reduce pollution and improve mobility.

Key Developments: The Future of Metro
Systems

Today, metro systems are evolving with
new technologies and environmental
considerations. Oneofthemostsignificant

MeTatroAepikr) AvaTrTugn: TexvoAoyikég
E&eAiceic (1960s—1980s)

Katd 1o deUTepo piod Tou 200U alwva,
OITEXVOAOYIKEGKQIVOTOUIEGUETANOPPWO AV
TO OUCTHMOTA HETPO, KABIOTWVTAG TA TTIO
ypriyopa,ac@aiikaiagidtmoTa.Heloaywyn
NAEKTPIKWVTPEVWV,NPBEATIWONTNGUTTOSOUNG
KAl N aQuTOPATOTTIOINCN TOU CUCTIAUATOG
€l01TNPiwvouvERaAavoTRVATTOdOTIKOTNTA
TWV YPOAUPWY UETPO.

TéAN 200u Aiwva kait Apxég 21ou Aiwva:
ExouyxpoviopogkaiNéaZ Uvopa(1990s—2020s)

Me Tnv aAAayr Tou alwva, TTapaTneionke
Mia véa €TTOXT EKOUYXPOVIOHUOU Kal VEWV
EPYWVHETPOOEONOTOVKOOHO. TNOEKAETIO
ToU1990,TTOAEICOTNVACIQ, OTTWEN ZAYKAN
Kal 1o [eKivo, ETTEKTEIVAV TA BIKTUA HETPO
TOUG yia va cupBadioouv pe Tnv Taxeia
QOTIKOTTOINONKAITIGAUEAVOUEVEGAVAYKES
MeTakivnong. 2tn dekaetia Tou 2000 Ki
GAANeG TTOAEIG Avoigav
OUYXPOVACUCTIUATONETPO,
OTTwG 170 NTOUNTTAI TOU
OTTOIOU TO PETPO EEKIVA TO
2009.AutdravéacuoTripaTa
oXedIAoTNKAV WE TIG TTIO
OUYXPOVEG TEXVOAOYIEG
yla va gival ammodoTIKd,
AveTa Kal QIAIKA TTPOG TO
TEPIBAAAOV.

Tn dekaetia Tou 2010,

. ——— : W TOAeIg O6TTwg N MoupTrdi
Fig. 7. interior of a modern Dubai (IVSia)KamoPIGVT(ZaouBIKr
Metro train carriage f " ‘
During the 2010s, cities . ApaBia) gexivnoav £pya

METPOYIOVOQVTIUETWTTIOOUV
TIG au&avopeveg TTANBUCUIOKEG TTIECEIG
KAIVOUEIWOOUVTNOUP@OPNoN.HeTTékTaoN
TWV OUOTNUATWY PETPO oTNV AATIVIKN
ApepIKN Kal TNV AQPIKI OUVEXIOTNKE, UE
TTOAEIG OTTWG TO Kdipo kal To Adykog va
EEKIVOUVTABIKATOUGOIKTUQYIAVANEILTOUV
TNV pUTTavon Kai va BEATILWOOUV TNV
KIVNTIKOTNTA.

Kupieg E€eAiceic: To MéAov Tou MeTpd
2AMEPQ, TACUOTANOTANETPOEEEAICOOVTAI
ME VEEG TEXVOAOYIES Kal TTEPIBAANOVTIKES
avnouyies. Mia atrd TIg 1o oNUAVTIKEG
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developments is the advent of driverless
metrosystems.CitiessuchasDubai,Vancouver,
Copenhagen and Thessaloniki have
successfully implemented automated
systemswheretrainsoperatewithouthuman
operators,relyingonsophisticatedtechnology
to ensure safety and efficiency.

Another trend is the shift toward green
systems. Many modern metro lines focus
onsustainability,incorporatingenergy-efficient
trains, solar-powered stations, and eco-
friendly designs. These advancements
help reduce the environmental impact of
urbantransportationandcontributetocleaner,
more livable cities.

CurrentTrends:ExpandingNetworksand
Innovations

Today, some of the largest and busiest
metro systems in the world can be found
in cities like New York, Tokyo, Shanghai,
and Beijing. These cities carry millions
of passengers every day, making metro
systems an essential part of urban life.
As more cities face the
challenges of urban
congestion and
environmental

e€eAiCelg eival n eilcaywyr ouoTPATWY
Xwpig odnyo. MNMoAeig dTTwg n Kotreyxayn
KaIroBavkoURepEXOUVEQAPUOTEIETTITUXWG
QUTONATOTTOINUEVA CUCTHUATA ,OTTOU TA
Tpéva AgIToupyouv Xwpig odnyoug,
XPNOIMOTIOIWVTAGTTPONYHEVNTEXVOAOYIO
yla va e€ao@aAiocouv Tnv ac@AAcia Kal
TNV aTrodoTIKOTNTA.

Mia dAAn tdon €ival n oTpopn TTPOG
mpdoiva cuoThparta. NMoAAG cuyxpova
OUCTAPATA PETPO ETTIKEVTPWVOVTAI TN
BIWOIPOTNTA,EVOWNATWVOVTAGEVEPYEIOKA
aTTOdOTIKATPEVA, NAIOKATPOPODOTOUNEVOUG
OTAOPOUG Kal OIKOAOYIKA oXEDIA. AUTEG
ol €&eAigeig BonBouv oTn peiwon Tou
TTEPIBAAAOVTIKOU QTTOTUTTWHATOG TWV
QOTIKWYV OUYKOIVWVIWYV KOl GUMBAAAouV
oTNONUIoUPYIaTTIOKABaPWVKAIBIWCINWY
TTOAEWV.

Tpéxouoeg Taoeig: EmékTaon AIKTUwvV
Kal KalvoTopieg

2AMEPA, TOPEYAAUTEPAKAITTOAUTTANBEOTEPO
OUOCTAMNATA JETPO OTOV KOO O BpioKovTal
o€ TOAeIg OTTwG N Néa Yopkn, 1o Tokio,
n 2aykan kai 1o lNekivo.
AUTEGOITTOAEIGUETOPEPOUV
EKATOUMUPIAETTIBATEGKAOE
Mépa, KaBloTwvVTAG Ta

ouoTApata HETPO Eva

sustainability, metro

systems remain a key

solutiontotheseproblems.

Manygrowingcities,including
Lagos (Nigeria), Lahore
(Pakistan), and Cairo
(Egypt), are now
developingmetronetworks
to address their
transportation challenges. These new
projects not only promise to ease traffic
butalsohelpcombatpollutionandimprove
the quality of life for millions of urban
residents.

Conclusion: A Legacy of Innovation and
Growth

From its humble beginnings in London,
themetrosystemhasevolvedintoaglobal
network of underground and automated

Fig. 8. This is a map for the
Shanghai Metro network

avaTTéOTIO0TO HEPOG TNG
aoTIKAGwNG. KaBwg oo
Kal TTEPIOCOOTEPES TTOAEIG
QVTIMETWTTICOUV TIG
TIPOKAACEIG TNG ACTIKAG
oupgopnong Kar NG
TEPIBAAAOVTIKAG
BiwoiudtTOg, TAcUoTAKATA
METPOTTAPAPEVOUVNBACIKT)
Auon o€ autd Ta TTPoBAAuaTa.

2upTtrépaopa:MiaKAnpovouiaKaivoTtopiag
Kal AVATTITuéng

Ta teAeuTaia xpovia o€ TTOAEG TTOAEIG TO
METPO €xel e€eAIXBei o€ Eva TTAYKOOUIO
QIKTUO UTTOYEIWV KAl AUTOUATOTTOINUEVWV
ouyKoVwvILV.KaBwgorréAeicavarruooovTal
KAl QvTINETWTTICOUV VEEC TTPOKAACEIG, TO
METPO ouVEXICEl va TTAPEXEI ATTAPAITNTES
AUoeIgylaTn dlaxeipion TNGKUKAOQOpPIag,
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transportsystems.Ascitiesgrowandface
new challenges, metro systems continue
to provide essential solutions for traffic
management,environmentalsustainability,
and urban mobility. Today, these systems
represent not just a means of transport,
but a testament to human ingenuity and
the ability to adapt to the ever-changing
demands of urban life. As technology
continues to advance, the future of metro
systems looks bright, with more cities
embracinginnovationsthatpromisetomake
public transportation even more efficient,
sustainable, and accessible.

Iconography
Fig.1:

N BIWOINOTATA TOU TTEPIBAAAOVTOG Kal
TNMETAKIVNONTWV TTOANITWV. ZAUEPT, AUTA
TQ CUOTAMOTA OEV AVTITTIPOOWTTEUOUV
aTTAWG évav TPOTTO PETAKIVNONG, aAAG
atroteAoUV atrddEIEn TNG avOpwWTTIVNG
EUQUIOG Kal IKAVOTNTAG TTPOCAPHOYNG
OTIG OUVEXWG METABAANOPEVES AVAYKES
TNG aOTIKAG (wng. KaBwg n texvoAoyia
ouvexweegeAiooeTal, ToEANOVTOU PETPO
dla@aiveTal AOUTTPO, PE TTEPIOCOTEPEG
TTOAEIC va UIOBETOUV KAIVOTOMIEG TTOU
uttdoxovTal va KAvVouv TIG dnNUOOIEG
OUYKOIVWVIEG aKOUA TTIO ATTODOTIKEG,
Biwaoiueg kai TTpooBaciueg yia GAoug.

https://en.wikipedia.org/wiki/File:Portland_Road_Underground_Station_1862.jpg

Fig.2:

https://urbanismosnewsletter.substack.com/p/the-first-subway-in-the-us-tremont

Fig.3:

https://ar.pinterest.com/pin/663155113922486660/

Fig.4:

https://viewing.nyc/vintage-photographs-of-the-new-york-city-subway/

Fig.5:
Moscow metro station
Fig.6:

https://hu.wikipedia.org/wiki/Peking_k%C3%B6zleked%C3%A9se

Fig.7:

https://wdubaju.blogspot.com/2015/03/dubaj-metro.html

Fig.8:

https://global.yometro.com/network-shanghai-metro
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1. Squaring the circle: What are A,B,C and D for the following
statements to be true?

—
e e N ]
54

IEEE
PuZzlaRs

10

IEEE
PuZ;laRs

Cybele Ghanem
daster Puzzler —7.16.23

1EEE
PuZ;l8Rs

HOEE EEEEDEEE

g 1 The correct answer is the depicted phrase of this rebus with
Rahul Pasunuri - Novice Puzzler - 7.15.23 space. 0 IE EE
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4. Missing number: What is the missing number?

Missing
Number

Arko Mustafi IEEE
72223 PuZzlaRs

5. Code it: What will be the output of the following script?

Code it
IEEE
PuZ;leRs
int main() {
int num = 1;
int sum = 8;
while (num <= 12) {
sum += num;
num++;
std::cout << sum << std::endl;
return @;
}
B s s v puzze 72422 g [vostis tscueuts $IEEE

EPM - European Pupils Magazine



1. Squaring the circle:
Ais 3

Bis 18

Cis 10

DisO

2. Mok clock:
The missing number is 16

3. Rebus ruse:
The answer is Neil Armstrong, first human to land on the moon as
commander of the Apollo 11 mission.

4. Missing number:
The missing number is 31

5. Code it:
The missing number is 78
= 0+1

Since num=12 final answer is 78
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Hybrid Synergy Drive in
Automotives

1. Introduction

The system first used by Toyota; stands
out with its efficiency, environmentalism
anddurability.(HSD)hasemissionvalues
and fuel consumption similar to
turbocharged engines but (HSD) has
more durability than turbocharged cars.

The system, which
debuted on the
market as Toyota
Hybrid Drive Ill (THD
[ll), later took its
current name so that
other brands could
use it. The system
was previously
developed as Toyota
Hybrid Drive (THD),
after 2003 and is
currently being developed as Hybrid
Synergy Drive (HSD).
ItisusedinLexusbrandvehiclesaslLexus
Hybrid Drive. It was
first used in the
second-generation
Prius in 2003. Later,
various brands used
this system in their
own manufactured
vehicles.

The reason why |
focus on hybrid
vehicles in this text is
their low emission
values, fuel
consumption and the fact that they do
not shorten the life of the internal
combustionengine(ICE). Thereasonwhy
| chose the hybrid system (HSD) is that
it has been on the market for a long time
and is a proven system. The article

Fig. 1. Logo for Hybrid Synergy Drive

Fig. 1.1. Logo for Lexus Hybrid Drive

halitberattutuk@gmail.com

Otomotivde Hibrit
Sinerji Surlsu

1. Girig

iik kez Toyota’min kullandigi sistem;
verimliligi, cevreciligi ve dayanikliligi ile
one c¢ikmaktadir. (HSD) yeni nesil
turbosarjli motoru bulunan araglarla
benzer emisyon degerlerine ve yakit
tuketimine sahiptir fakat (HSD) sistemini
kullanan  araclarin
motoru  turbosarjli
araglardan ¢cok daha
uzun omaurluddr.
Toyota Hibrit Surtsi
(Il (THD 1) olarak
piyasaya ¢ikis yapan
sistem daha
sonradan baska
markalarin
kullanabilmesi icin

bugunku ismini
almistir. Sistem daha 6nceden Toyota
Hibrit Sdrusu (THD) olarak

geligtiriimekteydi, 2003 sonrasi ve su an
Hibrit Sinerji Sdrtsi (HSD) olarak
geligtirimeye devam
ediliyor. Lexus marka
araclarda da Lexus
Hibrit Surlsu olarak
kullaniliyor. ilk olarak
2003 yilinda Gguncl
jenerasyon Prius’da
kullaniimigtir.

Dahasonradangesitli
markalar bu sistemi
kendi araglarinda
kullanmistir. Bu metinde hibrit araclari
konu almamin nedeni disuk emisyon
degerleri, yakit tiketimi ve icten yanmali
motorun (ICE) 6mrini kisaltmamasi.
Hibritsistemlerden(HSD)’ Ginlisegmemin
nedeni ise uzun slredir piyasada
bulunmasi, kendini kanitlamis bir sistem
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consists of information about the parts
of (HSD), the reactions of the parts,
inventions that indirectly enable the
production of (HSD), what would happen
if 1 built my own vehicle, and a closing
section.

2.ShortDescriptionofHybrid Synergy
Drive

For understanding this system, it is first
necessary to recognize the components.
Some abbreviations are used:

Hybrid Synergy Drive (HSD),
Electronic continuously
transmission (E--CVT),

Motor/Generator 1 and Motor/Generator
(MG1 and MG2),

Internal Combustion Engine (ICE) which
uses petrol, or diesel,

Power inverter (PI),

High Voltage
Battery (HVB).

variable

olmasi. Makale (HSD)nin pargalari
hakkinda bilgiler, pargalarin verecegi
tepkiler, dolayli yoldan (HSD)nin
uretilmesini saglayan icatlar, kendi
aracimi yapsam soyle olurdu ve kapanis
bélimunden olusmaktadir.

2. Hibrit Sinerji Tahrik Sisteminin Kisa
Tanimi

Bu sistemi anlamak igin &ncelikle
bilegenlerini tanimak gerekir. Bazi
kisaltmalar kullaniimaktadir:

HSD (HibritSinerjiTahrik Sistemi); E-CVT
(elektronik kontrolli surekli degisken
sanziman), MG1 ve MG2 (Motor/
Jeneratér 1 ve Motor/Jeneratér 2)
(elektrikli), icten yanmali motor (ICE)
(benzinli, dizel), gu¢ donusturucu (Power
inverter), (HVB) Yuksek Voltajli Batarya
digeradi HibritAra¢Bataryasivebunlarin

en verimli sekilde

yoneten

In Fig. 3, the Bloc System configuration
diagram for
Hybrid Synergy
Drive is shown.

Internal

Generator}

Engine

bilgisayardan
olusur. Bu sistemi
{ anlayabilmek igin
At Inverter ilkolarakparcalari

Hehrid battery

: Motor tanimak gerekir.

f {output improved

combustion Power split dewice R i P Icten yanmall
. : Reduction] | : .
engine (ICE): ‘gear : o motor (ICE):
Toyota, Hybrid * e | Toyota, hibrit
mostlyuses petl’0| Hybridtransmissﬁf'""""""""": — {‘?::;h,-anl;fﬂn binek araglarlnda
engines in cogunlukla
benzinli motor

passenger cars;
while it prefers
diesel engines in
trucks. Works
effectively at high speeds. It can work
together with MG2 at low speeds, only
MG2worksin EV (Electric vehicle) mode.
For working MG2, (ICE) working in most
efficiently rpm and rotate MG1, MG1
generate electric (Work like generator.)

MG1 (Motor/Generator1): Oneofitstasks
is to ensure that the (ICE) is started
(starter). Another task is to generate
electrized energy for MG2 via the (ICE),
acting as an alternator

Fig. 2. Bloc diagram for Hybrid Synergy Drive

kullanmaktadir;
kamyonlarinda
ise dizel motor
tercih eder. Yuksek hizlarda etkili sekilde
caligir. DUsuk hizlarda MG2’yle beraber
calisabilir, EV (Elektrikli Arag) modunda
sadece MG2 cahsir. MG2'nin
calisabilmesiigin (ICE) en verimli oldugu
devirde MG1’i dondurerek enerji Uretir
(Jeneratdr iglevi gorur.).

MG1 (Motor/Jenerator 1): Gorevlerinden
biri (ICE)’un ¢alistirilmasini saglamaktir
(Mars verir.). Bir baska gorevi ise (ICE)
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MG2 (Motor/Generator 2): Effective at
take-off and low speeds, gradually
deactivated at higher speeds. Charges
(HVB) during regenerative braking

Power inverter: Its purpose is to convert
Alternative  Current
(AC) to Direct Current
(DC) and from (DC) to
(AC). In this way, the
electricitygeneratedby
MG1 or MG2 is
converted by the
inverter and routed to |
the (HVB), socharging =
thevehicle. Theenergy

of the MG2, which can

operate effectively at

low speeds, comes —

from the battery, is
converted through the
inverter and supplied
tothe MG2. The power
inverter is therefore of vital importance

High Voltage Battery, Hybrid Vehicle
Battery (HVB): The unit that stores the
energy required for MG1, MG2 and the
electronic components
ofthevehicle. The state
of this battery, which
cannot reach as long-
range values as the
battery of fully electric
vehicles, is charged by
MG1 and MG2

E-CVT (electronic
continuously variable
transmission): With the
help of the computer
system (ICE), it is
responsible for
managing MG1 and
MG2inthe most efficientway. E-CVT can
utilizeall3enginesatthesametimethanks
to its planetary gearset, also known as
epicyclic gearing. Planetary gearset
consists of 1 sun gear, 1 ring gear, more

Fig. 3. The planetary gearset image

Fig. 4. The animated planetary
gearset movement

aracihgiyla MG2'ye elektrik enerjisi
uretmektir, alternator gorevi gordar.

MG2 (Motor/Jeneratdr 2): Kalkislarda ve
dusukhizlardaetkilicaligsmaktadir,yUksek
hizlara cikildikga kademeli olarak devre
disi brrakilir.
Rejeneratif frenleme
sirasinda (HVB)'y1 sarj
\Planet gear eder_
.

Gulg donusturtcu:
Gesrearrier.. AMact Alternatif Akimi
% | (AC) Dogrudan Akima

oy (DC) ve (DC)ydan
(AC)a dogru
cevirmektir. Bu sayede
MG1’in veya MG2'nin
urettigi  elektrik Gug
donusturucd
sayesinde
donustaralar ve
(HVB)'ya yonlendirilir,
bu sekilde arag sarj edilir. Duguk hizlarda
etkilisekilde ¢alisabilen MG2'nin enerjisi;
bataryadan gelir, inverter araciligiyla
cevrilirve MG2’yeverilir. Gigdonusturicu
bu sebeple hayati 6neme sahiptir.

, 5~/ Sun gear

; \I'ntcrnal ring gear

YuksekVoltajliBatarya,
Hibrit Ara¢c Bataryasi
(HVB): MG1, MG2 ve

aracin elektronik
aksamlarinalazimolan
enerjiyi depolayan
birim. Tamamen
elektrikli araclarin
bataryasi kadar uzun
menzil degerlerine
ulasamayanbubatarya
MG1veMG2tarafindan
sarj edilir.

E-CVT (elektronik

kontrolli surekli degisken sanziman):
Bilgisayar sistemiyardimiyla (ICE), MG1
ve MG2’yi en verimli sekilde yonetmekle
sorumludur. E-CVT, planet digli seti
sayesinde 3 motordan da ayni anda
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than 1 planetary gearandacarrierto hold
them. This transmission was produced
by Toyota in partnership with Aisin, Aisin
producedthistransmissionin partnership
with also Ford with minor modifications.
The planetary gearset image and its
animated movement are shown in Fig.
3 and Fig. 4.

Computer system: It manages all the
systems
described above
in the most
efficientway and
operates the
system in the
safest way.

The assembly of
the system s
shown in Fig. 5.

3. System
Maneuvers

I will now
describe  how
parts of the
system react in
certain
situations/maneuvers

Engine start: (ICE) start by MG1. If car's
needs to (ICE), this is maked: (HVB)
running low on charge, MG2 requiring
electricity, fast acceleration and the
vehicle travelling at high speeds

Battery Charge: The kinetic energy
producedbythe (ICE)atthe mostefficient
speed is converted into electric energy
by MG1 without any power to the wheels.
Ithappens(HVB)'shasnotenoughcharge
or (ICE)'s heating in situation
Regenerative Braking: If this feature is
switched on,the MG2 convertsthekinetic
energy in the tires into electrical energy
when the accelerator is not pressed, so
thatbrakingis performed withoutwearing
out the pads and the (HVB) is charged

Fig. 5. Assemble of system: ICE (left); MG1
and MG2 connected in E-CVT (right)

faydalanabilir. Planet digli seti; 1 glnes
dislisi, 1yuzukdiglisi, 1’denfazlagezegen
dislisi ve bunlar tutacak bir tagiyicidan
olusur. ToyotabusanzimaniAisinile ortak
olarakuretilmistir, Aisinbusanzimaniufak
degisikliklerle Ford ile ortak olarak da
uretmigtir.

Bilgisayar sistemi: Ustte anlatilan tim
sistemleri en verimli sekilde yonetir,

sistemi en
guvenli sekilde
cahistirir.

3. Sistem
Manevralari
Simdi belirli

durumlarda/
manevralarda
sistemin
parcalarinin

nasil tepki
verdigini
anlatacagim.

Motorcalistirma:
MG1, (ICE)u
baglatir.  Arag
(ICE)u galstirmaya ihtiyac duyulursa
yapilir:  (HVB)'nin sarjinin azalmasi,
MG2’nin elektrige ihtiya¢c duymasi, hizli
ivmelenme ve aracin yuksek hizlara
cikmasi bu durumlardandir.

Sarj: (ICE) tarafindan en verimli hizda
uretilen kinetik enerji, tekerleklere
herhangi bir gu¢ veriimeden MGH1
tarafindan elektrik enerjisine
donasturular.(HVB)' ningarjininazalmasi
ya da (ICE)'un isitiimasi gibi durumlarda
gerceklesir.

Rejeneratif frenleme: Eger bu 0zellik
aciksa aragta gaza basiimadigi zaman
MG2 tekerlerdeki kinetik enerjiyi elektrik
enerjisine c¢evirir, bu sayede balatalar
eskitiimeden frenleme yapilmis olur ve
(HVB) sarj edilir.
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Neutral Gear (N): The purpose of (N) in
automatic transmission vehicles is to
disconnectthe enginefromtransmission.
(HSD) is close to the electric motors for
enter (N). In this state, there is no
regenerative braking; MG1 cannot
generate electricity. For this reason, the
result of keeping the vehicle at (N) for
too long periods will be the discharge of
(HVB)

Reverse Gear (R): Unlike conventional
gearboxes, there is no reverse gear in
thisvehicle;itisreversedviaMG2.If(HVB)
has enough charge, only MG2 works,
otherwise MG1 generates electricity via
(ICE) and supplies this electricity to MG2

Drive Gear (D): The vehicle generates
electricity MG1 via

(ICE) when using MG2
at slow speeds
(depending on the
vehicle), slow
accelerations;athigher
speeds or

accelerations (ICE), it
starts to apply powerto
the wheels

Brake Gear (B): When
travelling downhill, in
additiontoregenerative
braking, it prevents the
vehicle from
accelerating uncontrollably on slopes by
using the engine brake (ICE) prevents
acceleration by increasing high speeds
and charges the MG1 engine (Fig. 6).

Electric Vehicle (EV) Mode: Only MG2
is powered, (ICE) and MG1 is not used.
Vehicles go like fully electrized car; other
name is silent mode. Depending on the
vehicle, it usually has a range of 1-2 km,
the maximum speed varies according to
the vehicle. Activated at low speeds, in
(R) gear and if the driver has activated
the (EV) feature

Bos (Notr) vites (N): Otomatik vites
araclarda(N)'inamacisanzimanilemotor

arasindaki baglantiyi kesmektir.
(HSD)Unde elektrik motorlarinin
kapatilmasiyla bu duruma girilir. Bu
durumdayken rejeneratif  frenleme

yapillmaz, MG1 elektrik Uretemez. Bu
sebeple araci ¢cok uzun surelerde (N)'de
bekletmeninsonucu(HVB)' ninbogalmasi
olacaktir.

Geri vites (R): Geleneksel vites
kutularindan farkli olarak bu aracta geri
vites yoktur, MG2 araciligiyla geri gidilir.
(HVB) yeterli sarja sahipse sadece MG2
calisir aksi durumda MG1, (ICE)
araciligiyla elektrik Uretir ve bu elektrigi
MGZ2’ye verir.

Surus vitesi (D): Arag
yavas hizlarda (Araca
gore degismektedir.),
yavas ivmelenmelerde
MG2yi kullanirken
MG1 (ICE) araciligiyla
elektrik Uretir; daha
yuksek hizlarda veya
ivmelenmelerde (ICE)
tekerlere gug
uygulamaya baslar.

Fig. 6. Corolla Hatchback Excel
(2019-2022) gear stick

Fren vitesi (B): Yokusg
asag! giderken
rejeneratif  frenleme
yaninda, motor freni kullanarak (ICE)
yuksek devirlere c¢ikarak hizlanmayi
engeller ve MG1 motorunu sarj eder.
Aracin yokuslarda kontrolsuzce
hizlanmasini engeller.

ElektrikliArag(EV)Modu:SadeceMG2’ye
gugverilir,(ICE)veMG1kullaniimaz. Arag
tamamen elektrikli gibiilerler, sessizmod
olarak da taninir. Araca gore degismekle
berabergenellikle 1-2kmmenzilesahiptir,
hizi araca gore degismektedir. Dusuk
hizlarda, (R) viteste ve surtcunun (EV)
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SlowAcceleration: Whentravelling atlow
speeds (depending on the vehicle) with
little pressure on the accelerator or when
taking off, MG1 generates electricity
through the (ICE) while MG2 works
effectively.Ifthevehicletriestoaccelerate
to high speeds, MG2 and (ICE) together
give power to the wheels, MG2 loses its
activity as the vehicle accelerates

Fast Acceleration: At low speeds when
highpressureisappliedtothe accelerator
(It varies according to the vehicle.) MG2;
When working together with (ICE), as the
vehicle accelerates, the effect of MG2
decreases and the effect of (ICE)
increases.

4. Automobile Industry Developments
and HSD

You have understood how (HSD) works
and how it reacts in certain situations.
Now you will see which developments in
the automobile industry affect (HSD).

Two-strokeengineandfirst(ICE)car(First
(ICE) for car.): Karl Benz chose a two-
stroke engine design for the engine he
began developingin 1878, as four-stroke
engines were both too heavy and
protected by the DRP 532 patent owned
by Gasmotoren-Fabrik Deutz. On New
Year's Eve 1879, the two-stroke engine
worked quite successfully. Karl looked
for investors for a long time to use this
engineinavehicle. Thevehiclewasready
for tests in 1885. On 29 January 1886,
the ‘vehicle with gas engine drive’ was
patented under patent number DRP 37
435. The two prototypes, the Model 1 and
2, failed to attract sufficient interest, but
the later prototype Model 3 was tested
and proven by Karl's sons on a 100
kilometer journey from Mannheim to
Pforzheim. (The Model 3, produced
between 1886 and 1894, was the first
horselesscarriage producedin Germany,
with an engine power of only 3 HP and
a cylinder displacement of 1990cc. Karl

Ozelliginiaktifetmesidurumundadevreye
girer.

Yavas ivmelenme: Gaza az baski
uygulandiginda dastk hizlarda (Araca
goredegismektedir.)ilerlerkenveyakalkis
yapilirken MG2 etkili sekilde galigirken
MG1,(ICE)araciligiylaelektrikUretir. Arag
yuksek hizlara ¢ikmaya calisirsa MG2
ve (ICE) birlikte tekerlere gug verir, arag
hizlandikga MG2 aktifligini yitirir.

Hizli ivmelenme: Gaza yuksek baski
uygulandiginda MG2; (ICE)la birlikte
calisirkenaracghizlandikgaMG2'ninetkisi
azalir, (ICE) etkisini arttirir.

4. Otomotiv Endustrisi Geligmeleri ve
Yiiksek Verimlilik Geligtirme

(HSD)YUnun nasil  calistigini,  belirli
durumlardanasiltepkiverdiginianladiniz.
Simdi  otomobil sektorinde hangi
gelisimlerin (HSD)'nu etkiledigini
goreceksiniz.

Cift zamanl motor ve ilk (ICE)lu araba
(Araclar icin ilk (ICE)): Karl Benz 1878
yilinda gelistirmeye basladigi motor icin
iki zamanh motor tasarimini secti, o
zamanlar dort zamanli motorlar hem ¢ok
agirdihem de Gasmotoren-Fabrik Deutz
sirketininsahipolduguDRP532patentiyle
korunuyordu. 1879 yilinin  yilbasi
arifesinde iki zamanli motor oldukca
basarili sekilde calisti. Karl bu motoru
bir aracta kullanabilmek icin uzun sure
yatirmci aradi. Ara¢g 1885te testlere
girebilecek duruma geldi. 29 Ocak
1886'da "gaz motoru tahrikli arag", DRP
37 435 patent numarasiyla patentlendi.
Model1veZ2olarakgikanikiprototipyeterli
ilgi géremedi fakat daha sonradan ¢ikan
prototipModel3Karl'inogullaritarafindan
Mannheim’dan Pforzheim’a olan 100
kilometrelik bir yolculukta test edildi ve
kendinikanitladi.(1886-1894)yillariarasi
uretilen Model 3 Almanya’da uretilen ilk
atsiz arabaydi; motor glcu sadece 3
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went on to build other vehicles. It was
realized that it could be used in vehicles
(ICE).

First electrified car: The Flocken
Electrowagen, the first electric car
prototype in real terms, was developed
by Andreas Flocken in 1888 (Fig. 7).

This vehicle had a 1 HP engine and a
rechargeable lead-acid battery; the
maximumspeedofthevehiclewas9mph,
well 14  km/h.
Unfortunately, this
car remained as a
prototype. Thefirst
mass-produced
electriccarwasthe
Detroit Electric in
1907. At that time,
the cheapness of
petrol, the lack of
environmental
concerns in
people, and the
ability of (ICE)
vehicles to offer
longer range and
more speed at a
much cheaper
price kept electric
vehicles out of
sight for a long
time. It was seen
that electric motors could be used in
vehicles.

First hybrid car: A Viennese engineer
named Jacob Lohner wanted to silence
and reduce the emissions of (ICE)
vehicles. For this reason, he met with the
Austrian engineer Ferdinand Porsche.
Ferdinand had invented the wheel-hub
engine atthe age of 21. That's why Jacob
put Ferdinand in charge of the vehicles.
Ferdinand had used engines of his own
invention on the 2 front wheels of the

Fig. 7. Flocken Electrowagen

beygir idi, silindir hacmi ise 1990cc idi.
Karl sonradan baska araclar uretmeye
devam etti.  Araclarda (ICE)
kullanabilecegi goruldu.

ik elektrikli otomobil: Gergek anlamada
ilk elektrikli araba prototipi olan Flocken
Electrowagen 1888 yilina Andreas
Flockentarafindangeligtirilmistir. Buarag
1beygirmotoravesarjolabilenkurgun-asit
akuye sahipti; aracin maksimum hizi 9
mp/h yani 14 km/h
idi. Maalesef bu
araba prototip
olarakkalmistir.ilk
seri Uretime giren

elektrikli  araba
1907 yihinda
Detroit  Elektrik
olmustur. o)

zamanlarda
petrolinucuziugu,
insanlarda c¢evre
kaygisinin
olmamasi,
(ICE)'lu araglarin
cok daha ucuza
daha uzun menzil
ve fazla hiz
sunabilmesi
elektrikli araglan
uzun bir sdre
gozlerden
uzaklastirdi. Araglarda elektrik motoru
kullanilabilecegi goruldu.

ik hibritarag: Jacob LohnerisimliViyanali
muhendis (ICE)'lu araclari
sessizlestirmekve emisyonunuazaltmak
istedi. Bu sebeple Avusturyali muhendis
Ferdinand Porsche ile bir araya geldi.
Ferdinand 21 yasinda tekerlek gobegi
motorunu icat etmigti. Bu sebeple Jacob
araclari icin Ferdinand’i goérevlendirdi.
Ferdinand aracin 2 6n tekerlegine kendi
icadl olan motorlardan kullanmigti. Arag
7 beygir gl uretebiliyordu. ilk basta
elektriklive2WDolarak1900yilindagikan
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vehicle. The vehicle was capable of
producing 7 HP.

Initially electric and 2WD in 1900, it later
became 4WD and Ferdinand added an
(ICE). (ICE) acts only as a generator and
is not connected to the wheels. Lohner-
Porsche vehicles
have participated in

ara¢c sonradan 4WD olmustur ayrica
Ferdinand tarafindan araca (ICE)
eklenmigtir. (ICE)sadecejeneratdrgorevi
gormektedir, tekerlerle baglantisi yoktur.
Lohner-Porsche araclari birgok yarisa
katiimis ve yuksek mevkide olan ¢ok
saylda insan
tarafindan

many races and have 4 kullaniimistir.  Jacob
been used by many % | =Y ~ ve  Porsche’nin
people of high status. 75 B B % S|.stem|, daha cok
Jacob and Porsche's | DR - )\ v¢  Nissan'in _E_-P(?wer
systemismoresimilar /QL sy, ¢ teknolojisine
to Nissan's E-Power : = —_jfr. /gl benzerdir. 1905
technology (Fig. 8). > yilinda (HSD)
sistemine benzer bir
In 1905. German/ sistem geli_§tiren
Be|gian engineer Fig. 8. Race car manufactured by Lohner-Porsche A lm an / Bel ¢l kal I
Henri Pieper who the car driving by Ferdinand Porsche muhendis Henri
developed a system iFJ)I?peert ebrli\ esgtznr‘:
similar to the (HSD) Slmistir onun
system, died before he could produce C Sir.
projesini  Woods  Motor Araclari

this system. His project was continued
by Woods Motor Vehicle. The 1915 Dual
Power had a 4-cylinder
(ICE), electric motor/
generator and battery
pack. Above 24 km/h
(15mp/h) the (ICE)was
engaged. The
maximum speed of the
vehiclewas56km/h (35
mp/h).Hybridcarshave
also remained in the
shadow of petrol
vehicles, but hybrid
technology has found
the opportunity to be
used in many areas
from locomotives to
tanks. Toyota has been
the brand that actually popularized the
use of this technology in automobiles.
You have already learnt it at

Fig. 9. Henri Pieper’s hybrid car

surdurmustur. 1915yilindagikanCiftGlg;
4 silindirli bir (ICE)a, elektrikli motor/
jeneratore ve batarya
paketine sahipti. 24

km/R’in (15mpf/h)
ustunde (ICE) devreye
giriyordu. Aracin

maksimum hizi 56
km/h’ti (35 mp/h). Hibrit
otomobiller de benzinli
araclarin  golgesinde
kalmigtir fakat hibrit
teknolojisi
lokomotiflerden tutun
tanklara kadar oldukga
fazla alanda kullaniima
imkani bulabilmigtir. Bu
teknolojinin
otomobillerde kullanimi asil|
yayginlagtiran marka Toyota olmustur.
Sizler zaten onu ustte 6grendiniz.
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5. Some Conclusions

How would it be different from (HSD) if |
built my own hybrid vehicle (Strange
episode.)?

| would use the systems used by (HSD)
asdrivetrains, lwould enlarge the battery
of the vehicle (The battery should have
a range of at least 20 km, | do not care
about the shrinkage of the trunk and
interior volume.), | would use a 1. 0, 1.2
turbo (1.8 alternative but smaller) engine
(I wouldn't care about engine life since
peopleselltheirvehiclesearlynowadays),
| would have solar panels added to the
vehicle in countries where the climate
does not cause rapid pollution of vehicles
(Not in Turkey.). In this way, when | enter
a crowded place, the vehicle can drive
in EV mode for along time atlow speeds,
theemissionvaluesandfuelconsumption
values are grounded thanks to the low-
volume but high-power turbo engine
(HSD), and thanks to the solar panel, the
vehicle can charge while travelling and
stopping. If | install LPG, emissions will
be even lower, but not every user may
want to see LPG in their vehicle.

(HSD) is used by most Toyota vehicles
today. From the past until today (HSD)
has been divided into generations with
various updates; with the updates, its
efficiency has increased even more and
existing problems have been solved.
Toyota is very hopeful about this system
and wants to develop it further. In my
opinion, this system (and other hybrids)
will be very popular due to its low fuel
consumption and high durability inplaces
where the infrastructure for electric
vehicles is not sufficiently developed. In
placeswheretheinfrastructureissuitable
enough for electric vehicles, | don't think
people will be very keen on this system.

5. Bazi Sonuglar

Kendi hibrit aracimi yapsam (HSD)’den
nefarkiolurdu(Garipbirbélim.)?Aktarma
organlari olarak (HSD)'nun kullandigi
sistemlerikullanirdim, aracin bataryasini
buyutirdim(Bataryaenaz20kmmenzile
sahip olmali, Bagaj ve i¢ hacmin
daralmasini onemsemiyorum.),
Toyota’nin Corolla’da kullandigi 1.8
atmosferik (ICE)’'un aksine (ICE) olarak
1.0, 1.2 turbo (1.8 alternatifi olan fakat
daha kuglk) bir motor kullanirdim (Artik
insanlararaclarinierkendensattiklariicin
motor dmrinid dnemsemezdim.), iklimi
araclarin  hizh  kirlenmesine neden
olmayan ulkelerde araca gunes paneli
ekletebilirdim (Turkiye'de olamaz.). Bu
sekilde kalabalik bir yere girdigimde ara¢
dusuk hizlarda uzun sure EV modunda
gidebilir,dugukhacimlifakatyuksekgugli
turbo motorun (HSD) ile bulugmasi
sayesinde emisyon degerleri ve yakit
tuketimi degerleri zemine cakilir, gines
paneli sayesinde ara¢ giderken de
durarken de sarj olabilir. LPG takarsam
emisyonlar daha da duser ama her
kullanici  aracinda LPG  gormek
istemeyebilir.

(HSD) bugun Toyota’nin ¢odu araci
tarafindan kullaniimaktadir. Gegmisten

buglne kadar (HSD) cesitli
guncellemelerle jenerasyonlara
ayrilmistir;  guncellemelerle  birlikte

verimliligidahadaartmig,varolansorunlar
¢ozUlmustlr. Toyota bu sistemden
oldukga umutludur, sistemi daha da
gelistirmek istemektedir. Bana gore bu
sistem (ve diger hibritler) elektrikli araclar
icin altyapisi yeterince gelismemis olan
yerlerde disuk yakit tuketimi ve yUksek
dayaniklihgi sebebiyle oldukga
sevilecektir.Altyapisielektrikliaraglarigin
yeterince uygun olan vyerlerde ise
insanlarin  bu sisteme ¢ok ragbet
gOsterecedini sanmiyorum.
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John Forbes Nash

1. Introduction

The question “Who is John Nash?” has
many answers. A loving man to his wife,
an example to people and a remarkable
mathematician. His ideasimpressed and
made great change, being an important
additioninGame Theoryevennowadays.

This article presents a summarized
description of his personal life, as well
as his mathematical theories applied in
the economicfield andin social sciences.

2. Personal life

He is born on June 13
1928, in Bluefield, West
Virginia. In High school
he is interested in
reading and chess, the
book ,Men of
Mathematics”writtenby
E.T Bell being the one
that starts his passion.
Nash was a creative
child, as he used to pull
pranksandbuildbombs
along with his friends,
which unfortunately led
to the death of one of
them. Initially desiring
to follow his father’s
career, he joins the

University  Carnegie
Mellon in Pittsburgh.
(Fig. 2)

Aftergettinghismastersdegree,hearrives
to Princeton in 1948, where he writes his
doctorate thesis. He is then employed to
work as aninstructor at M.I.T., the reason
being that he had the ability to approach
mathproblemswhichnoonethoughtcould
be solvable.

His love life becomes tumultuous when
he encounters hisfirstlove, Eleanor Stier,
a nurse with whom he has a sonin 1953.
However, they eventually break up, and

Fig.1. John Forbes Nash (1928-2015)

sashavacaadele@gmail.com

John Forbes Nash
1. Introducere

Intrebarea ,,Cine este John Nash?” are
multeraspunsuri. Unbarbatiubitorpentru
sotia sa, un exemplu pentru oameni si
un matematician remarcabil. Ideile lui au
impresionat si au produs o puternica
schimbare, fiind o aditie importanta in
Teoria Jocului chiar si in zilele noastre.

Articolul prezinta o descriere a vietii Si
operei sale
matematice

referitoare la teoriile
aplicate in  domeniul
economic si in stiintele
sociale.

2. Viata personala

John Nash se naste pe
13 lunie 1928, in
Bluefield, Virginia de
Vest. In liceu este
interesatde literatura si
sah, cartea,,Oameni ai
matematicii” scrisa de
E.T Bell fiind cea care
da startul pasiunii sale
pentru citit. Nasheraun
copil creativ, obignuia
sa faca farse si sa
construiasca bombe
impreuna cu prietenii
lui, Initial a dorit sa
urmeze cariera tatalui
sau, astfel ca se inscrie
la Universitatea
Carnegie Mellon din Pittsburgh (Fig. 2).

Dupa ce finalizeaza studiile de masterat,
urmeaza in 1948 studiile doctorale la
Universitatea  Princeton unde i
finalizeazateza sa de doctorat. Este apoi
angajat ca instructor la M.I.T., avand
abilitatea deosebita de a rezolva
problemematematicedemaredificultate.

In 1958 viata lui Nash ia o turnura
neasteptata, deoarece incepe sa dea
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he marries Alicia Larde, an M.1.T. student
specializedinphysics,admirerofhiswork.

In 1958 his life takes an unexpected turn,
since he starts to show the signs of a
disease that will change everything for
him, schizophrenia. It's known that he

semnele unei boli care va schimba totul
pentru el, schizofrenia. Se cunoaste ca
acesta se comporta paranoic, disparea
cu zilele fara a da nicio explicatie, totul
panacandafostinternatlaspitalulMclLean
(Fig. 3), locul unde ii este stabilit
diagnosticul.

Fig. 2. View of Universty
Carnegie Mellon, US

acted paranoid and would disappear for
days without giving any explanation, all
until checking in at hospital McLean
(Fig.3), the place where he is given his
diagnosis.

At start, he was under treatments such
insulin and electric shocks, but also
pshychoanalysis, which did not work. He
thengotprescribedchloropromazine, that
helped him at first. Even though his
condition improved temporarily and he
was discharged, his battle would last
longer than he had expected. Nash was
often delusional and interrogated his
halucinations, heard voices and thought
of the bible as being corelated to his own
life. Also, he was convinced that in
Mozart's operas there were messages
he was meant to decode.

But John Nash never gave up. He
accepted and controlled the disease, and
his study in mathematics is the passion
that saved him. Once he gets older, John
Nash’sschizophrenia, treatsitself’,which
happens in some cases with elder
pacients.

La inceput, a fost supus la diferite
tratamente precum socuri de insulina si
socuri electrice, de psihoanaliza, ; dar
fara rezultate. l-a fost apoi prescrisa
clorpromazina, care |-a ajutat la inceput.
Desi starea lui s-a imbunatatit temporar
si el a fost externat, lupta cu boala avea
sa dureze mai mult decat se astepta.

Nash era adesea deziluzionat si avea
halucinatii, auzea voci si se gandea la
biblie ca fiind corelata cu propria viata.
De asemenea, era convins ca in operele
lui Mozart erau mesaje pe care el era
menit sa le decodeze.

Dar John Nash nu a renuntat niciodata
de a lupta pentru viata. A acceptat si a
controlat boala, iar pasiunea sa pentru
matematica I-a salvat. Odata ce
Tmbatranea, schizofrenia lui John Nash
se ,,trata singura”, ceea ce se intampla
in anumite cazuri cu pacientii varstnici.

In 1994 este primeste premiul Nobelut
pentru Stiinte Economice.La23mai2015
are loc un accident de masina care
cauzeaza decesul sau si al sotiei sale.

3.EchilibrulluiNashinTeoriadocurilor
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In 1994 he is rewarded with the Nobel
for Economic Sciences, and on the 23
of may 2015 takes place a car accident
causing his and his wife’s decease.

3. Nash equilibrium in Game Theory

Nashequilibriumisaconceptwhichrefers
to the attainment of an optimal result in
a non-cooperative game by maintaining
the initial strategy of each player without
deviating as a consequence of others’
decisions. Assuming all players maintain
their strategy, if
one of them
changes his
decision based

on external
factors, the
person  won't
obtain any

benefit.
Therefore, what
he desires can
be obtained only
by the constant
of his own
strategy.

For example,
let's say there
are two
companies: X
and Y. Eachone
wants to see if it
shouldlaunchan
advertisementforitsownproducts. Ifboth
companies launch the advertisement,
they get 100 new buyers each. If only
one of them makes this decision, then it
gets 200 new buyers, while the other one
none. If neither launches the
advertisement, then none will have new
clients. The best decision is that both opt
for the same strategy, of launching the
advertisement, no matter what the other
one does, and so it's created a Nash
equilibrium.

4. Conclusions

John Nash was a man who still lives in
spirit through his genius mathematical
theories, although what makes him truly
unique is the inspiration he gives to all

Fig. 3. Hospital McLean where
Nash was diagnosed with schizofrenia

Echilibrul lui Nash este un concept care
face referire la obtinerea unui rezultat
optim intr-un joc non-cooperant prin
pastrarea strategiei initiale a fiecarui
jucator fara a devia din cauza deciziilor
celorlalti. Presupunandu-se ca tofi
jucatorii isi mentin strategia, daca unul
dintre ei isi schimba decizia in functie de
factorii externi, nu va obtine niciun
beneficiu. Deci, ceea ce el doreste poate
fi dobandit doar prin constanta propriei
strategqii.

Spre exemplu,
sa zicem ca
exista doua
companii: Xsi.
Fiecare vrea sa
vada daca ar
trebui sa
lanseze o)
reclama pentru
produsele ei.
Daca ambele
companii
lanseaza
reclama, fiecare
atrage100denoi
cumparatori.
Daca doar una
ia aceasta
decizie, aceasta
atrage200denoi
cumparatori, in
timp ce cealalta
niciunul. Daca niciuna nu lanseaza
reclama, atunciniciuna nu va avea clienti
noi. Cea mai buna decizie e ca ambele
sa opteze pentru aceeasi strategie, de
a lansa reclama, indiferent ce face
cealalta, si asa se creeaza un echilibru
Nash.

4. Concluzii

John Nash a fost un matematician care
inca traieste in spirit prin teoriile sale
matematice geniale. Ceea ce il face sa
fiecuadevaratunicesteinspiratiapecare
o transmite tuturor indivizilor care isi
urmeaza pasiunea, sau care sufera de
probleme medicale. John Nash a facut
maimultdecatsarevolutioneze domeniul
matematicii,apatrunsininimileoamenilor
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individuals who follow their passion, or si le-a schimbat mentalitatea, si inca o
suffer from mental illness. He in fact did face.

much more than revolutionize domains,

he entered people’s hearts and changed

their mentality, and he still does.
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Telephone’s Evolution and
Phone Addiction

1. Introduction

Except for the dictionary definition,
definition of telephone depends person
by person. Some might define it as the
best invention ever; some might think it
isoneofthereasonsofourbiggestissues
about society and family structure, one
of the most effective communication
devices or kind of an addiction.

This article’s goal is letting people know
more about the devices they carry
everywhere and preventing their getting
addicted by teaching about telephones’
addictive side. For the rest, there will be
mentioned historical and addictive views
of telephone and how it works.

2. Results

Most people think that the first telephone
invented was by Alexander Graham Bell.
ItisnotallwrongbutthetruthisAlexander
Graham Bell only has the first patent not
the first telephone, there had been other
works andresultsintended fortelephone
since the seventh century.

In fact, all attempts, whether successful
or unsuccessful, to create a telephone
date back to the 7th century. Moreover,
while people doubted whether the first
telephone belonged to him, there was a
more important question that puzzled
them: "Was the telephone he invented
truly his invention?" This dilemma arose
because Elisha Gray and Alexander
Graham Bell began their work on the
telephone in the same year, and there
were only 2 hours between their patent
applications.

Gray filed alawsuitagainst Graham Bell,
claiming that Bell had reviewed his
application and made changes to it by

copying it.

The fact that the first application was
Graham Bell's worked in his favor, and

bengudilayk@gmail.com
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1. Giris

Sozluktanimi haricinde telefonuntanimi
kisiden kisiye degisir. Bazilari gelmis
ge¢cmiseniyiihtiyacoldugunusavunurken
kimisi de gunumuz toplumunun ve aile
yapisininbozulmasininenbutyuknedeni,
en etkili iletisim araci veya bir cesit
bagimlilik oldugunu iddia edebilir. Bu
makalenin yaziminda okuyucunun her
yereyanindatasidigialetidahayakindan
tanimasi ve telefonlarinbagimlilikyapici
yonleri hakkinda bilinglendirilip olasi
bagimhiliklarina bir 6nlem olmasi
amaglanmistir. llerleyen bodlumlerde
telefonun tarihi ve bagimliik yapici
yonlerine ve c¢alisma sistemine
deginilecektir.

2. Sonuglar

Insanlarin  gogu en bagindan beri
Alexander Graham Bell'in ilk telefonun
mucidioldugunudisunur.Butamanlamiyla
inkaredilememeklebirliktegergceksudur:
Alexander Graham Bell her ne kadar
telefonun ilk patentine sahip olsa da
kendisi icat edilen ilk telefonun mucidi
degildir. Oyle ki telefonun gercekten bir
telefon Uretme amacli sonuglanabilmis
veyasonuglanamamigherturlticaligmasi
7. Ylzyila dayanir. Ustelik ilk telefonun
onaaitolupolmadigibileinsanlariniginde
supheuyandirirkenbiryandaninsanlarin
kafasini kurcalayan daha 6nemlibir soru
vardi, “onun icat ettigi telefon gercekten
onunicatettigibirtelefonmu?”buikilemin
ortaya atilmasina sebep olan durum ise
Elisha Gray ve Alexander Graham Bell’in
telefon adina ydrutmeye bagladigi
calismalarin ortay koyulmalari ayni yil
gerceklesmesi ve patent bagvurulari
arasinda 2 saat olmasidir.

Gray, Graham Bell'e karg! dava agarak,
Bell'inbagvurusunuinceleyipkopyalayarak
degisiklikler yaptigini iddia etti.

ilk bagvurunun Graham Bell'e ait olmasi
onun lehine igledi ve Gray patenti almak
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although Gray fought tooth and nail to
obtain the patent, it was all in vain;
ultimately, the patent went to Alexander
Graham Bell.

2.1. In history

Elisha Gray was not the only one sued
Alexander Graham Bell. Antonio Meucci
invented a device
similartothetelephone,
available for spoken

icin canla basla micadele etse de, tim
cabalari bosunaydi; sonugta patent
Alexander Graham Bell'e gitti.

2.1. Tarihte telefon

GrahamBell'eagilantekdavaElishaGray
tarafindan olmamigsti. Antoni Meucci de
telefona c¢ok benzer, sesli iletisime
amaglanmis bir cihaz
icat etmigti. Hemen
hemen on sene sonra

communications. After ;’@»ﬁi’«'ﬂi&“y’:”@b ) hastalanmasi ve tedavi
almost 10 years, he got QN s gy, Ucretleri sebebiyle
sick and could not pay “@ oy e patentin licretini
for the patent because STy ST karsilayamamasinin
of the expenses of e sohas e e ol e Alexander  Graham

treatment,
unfortunately this date
was pretty closewiththe
date Alexander
Graham Bell found the
sketches of Meucci’s
telephone and get it's
patent, at least this is
what Meucci claimed
and sued for. However
the judge accepted that
Meucci is right, it was
ten years after the sue
and he was about to die
and could not get his
patent.

Johann Philipp Reis

who credited as the first

inventor of the telephone by Thomas
Edison is the one coined the term
“telephone”.

The telephone he constructed before
Graham Bell in 1861 has named “Reis
telephone”.

The first samples we can talk about its
contributes for the invention of the
telephone are the string telephones.
String telephones are the devices that
people might see in the magazines or
in the kids channels as an experiement,
these also can be seen in cartoons.
Sounds make vibrations, this is what this
toolssystembasedon. Thethingis, there
are two cups tied with a string, while one
person put this closer to their mouth, the

Fig. 1. Alexander Graham Bell's patent

Bell'in eline Meucci’nin
telefonun gizimlerinin
gecmesi aynli yiladenk
gelmesiise Meucci’'nin
telefonun patentini
Alexander  Graham
Bell'in almasina sebep
oldu, en azindan
Meucci’nin
davasindaki iddiasi bu
yondeydi. Nihayetinde
davaninonuncuyilinda
mahkeme  Meucci'yi
hakli buldu fakat ne var
ki bu tarihnte Meucci
Olmek Uzereydi ve
patentini geri alamadi.

“Telefon” teriminin ilk kullanimi ise
Thomas Edison tarafindan telefonun ilk
mucidiolarakadlandirilanJohannPhilipp
Reis tarafindan olmustur. Graham
Bell’den 6nce 1861’de yapmis oldugu
telefon “Reis telefonu” olarak
adlandiriimaktadir.

GuUnumuzdeki telefonun olusumuna
katkida bulunmus olabilecek en eski
tarihli 6rnek olusturabilen telefon ipli
(bardaktan) telefonlardir.  Bardak
telefonlar dergilerde veya c¢ocuk
kanallarinda bir deney olarak veya gizgi
filmlerde gorebileceginiz basitliktedir.
Sesler dalgalar halinde yayilir, buicadin
temel noktasi da buna dayanir. Bir ipe
bagli iki bardak vardir bir kigi telefonu
bardaklardanbiriniagzinatutarkendigeri
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other one put their cup closer to their

ear and can hear what the
other one saying easier.

2.2. How do telephones
work

The most essential term for
the systems of any
technological devices are
sound-waves. Sound-
waves are often used in
ultrasounds, radios,
televisions and especcialyin
telephones’ system. When a
sound-wave comes, first
phonessenseitanddigitalize
them to store. If there is a
phone call, the process goes
like this. The sound-waves
which had been already
digitalized be sent to the

kulagina tutar ve digerinin ne sdyledigini

rahatlikla duyabilir.

2.2. Telefonlar nasil galhigir

Herhangi bir teknolojik
aletinin galisma sistemiyle
ilgili konuguyorsak
deginmemiz gereken en
onemli husus ses
dalgalaridir. Ses dalgalari
genellikle ultrason
cihazlarinda, radyolarda,
televizyonlarda ve 6zellikle
telefonlarin  sistemlerinde
kullanilir. Bir ses dalgasi
yaylldiginda ilk olarak
telefonlar bunu algilar ve
depolamak igin dijitallestirir.
Bir telefon aramasinda ise
sure¢ soyledir: Halihazirda

farestbase station.Afterthe wavesarrive dijitallestiriimigolansesdalgalarienuzak

Fig. 3. Corded telephone

to the base station, all the waves start baz istasyonuna gonderilir. Dalgalar
to leave the station and go their istasyona ulastiginda tum dalgalar
destination by the phones’ choosing and istasyonuterkediptelefolarinkendilerine
finding the signals that are sent to them. gonderilen  sinyalleri ayirt  edip
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At last the signals arrived to second
phones get placed to the speaker of the
phone and finally
theotherspeaker
can be able to
hear the first
one’s speach.

Sincethephones

%)

are including
cameras  they
also need to

sense the light-
waves. Besides
that the thing lets
us to see
something by the
screen of our
telephones is
every single
pixel’s gathering and creating something
visual by using the light-waves.

Also, there is one another wave type
whichhasaplacefortelephone’sworking
system. Radio waves, they often used
by wi-fi to reach to the local area
networks.

2.3. Phone addiction

Cell phones have a enormous place in
our lives. They are essential for most of
the situations. Itisimpossible to say they
are unnecessary in ourdeveloping world
when there are a
lot of
technological
works  running.
But the more
phones getting
essential, the
more we get
addicted. It starts
with just needing
cell phones for
exact reasons
and then this
feeling that they
need to check or
use your phone
getting bigger and bigger. Their
frequency to watch, play something or
scrolling in their social media accounts
via their phone gets increase and as a

Al

Fig. 4. Wireless telephone

/@

Fig. 5. Phone Addiction

se¢mesiyle hedefeilerler. Son olarak ise
sinyaller ikinci telefona ulasip telefonun
hoparldrune
yerlesir ve diger
konusmacinin
i I k
konusmacinin
konusmasini
duymasini
saglar.

Telefonlara
kamera da
eklenmesiyle
birlikte IS1k
dalgalari da
telefonlarin
calisma
sistemine dahil
oldu. Bunun
disinda telefon ekraninda gorduklerimiz
ise her bir pikselin bir araya gelip 1s1k
dalgalarini kullanarak anlamli bir gorsel
olusturmasiyla gercgeklesiyor.

Ayrica telefonlarin galisma sistemlerine
kendine yer edinen bir dalga tipi daha
vardir. Radyo dalgalari siklikla wi-fi
tarafindan bolgesel aglara ulasmasini
saglar.

2.3. Telefon bagimhilhigi

g

s
S’

f@//\

Cep telefonlarn hayatimizda blyuk bir
onem tasir. Oyle ki sayisiz durumda
bulundurulmasi artik bir gerekliliktir.
Gelisen
dinyamizda
onlarca
teknolojik
calisma
yuruatulirken
telefonlara
onemsiz demek
imkansizdir.
Fakat ne yazik ki
telefonlarin

(“\

onemi arttikca
onlara olan
bagimhlikta da
artis yasanir. ilk
basta belirli

nedenlerden otlrl telefonlara ihtiyag
duyulurkenzamanlabutelefonlarikontrol
etme veya kullanma istegi daha da artar.
Bir seyler izleme, oynama veya sosyal
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consequence of this, they escape from
their  responsibilities, they may
experience attention deficit disorders,
their succes may fall down and they may
fail more.

2.4. Are you addicted to your phone?

Before breaking a phone addiction, first
thing to do is checking if there is an
addiction. Effects of phone addiction can
be seen in 6 different situations.

Lack of consantration

Thisissue canbeseeninanyacademical
enviroment or a work place, especcialy
in the situations that requires full focus.
As a result there may be some lack of
succes or a tend to fail.Fear of missing
out

If a person afraids of missing something
at social media, their messages etc. and
because of this fear people check their
phones, notifications oftenand when this
behavior turns into a very often habit,
this is what called addiction.

Mental deficiency

Sense of reality disorder

Especcially affected by the social media.
Because most of the users of these kind
of platforms are tend to demonstrate the
things are look amazing in an unrealistic
way and exposuring these all the time
might harmful for our senses.

Anxiety

Sleeping issues

This issue occure by the whole much
light our eyes had to see during the day.

2.5. How to break a phone addiction

Since we detect whether we have an
addiction to phone or not, now it’s time
to break it. Accourding to the searches,
there are 6 most effective ways to break
this addiction.

Flight mode

During the day, when you need to focus
on something, turn on the flight mode
on your phone so you are not going to
be warned by any notification or when
you try to use your phone you are not
going to able to reach anything that will
waste your time

medyadakaydirmasikhgiartarve bunun
sonucu olarak da sorumluluklardan
kacma, dikkateksikligibozuklugu, basari
duisusl ve daha fazla basarisizliga
ugrama durumlari gozlenebilir.

2.4, Telefon bagimlisi misin?

Telefonbagimlihgindankurtulmadanonce
yapilmasi gereken ilk sey ortada bir
bagimhlik s6z konusu mu diye
sorgulamaktir. Telefon bagimlihginin
etkileri 6 farkli durumda incelenebilir:

Dikkat eksikligi

Bu sorun herhangi birakademik ortam,
calismaalani gibiodaklanma gerektiren
yerlerde gorulebilir. Sonucunda ise
genellikle basarida duslus veya
basarisizliga egilim goruilebilir.

Bir seyleri kagirma, bir seylerden geri
kalma korkusu

Kisi sosyal medyada olup bitenden
geri kalmaktan, gelen mesajlari
kacirmaktan korkup bu korku sebebiyle
sik sik telefonlarini bildirimlerini kontrol
ediyorsavebubiraligkanligadonustiyse
buna bagimlilik denebilir.
Zeka geriligi
Gergeklik algisinda bozukluk

Ozellikle sosyal medyanin bir etkisidir
cunku bu tur platformlarin kullanicilari
genelliklegercekdisisekildemukemmel
gorunen seyleri sergilemeye egilimlidir
ve surekli bu igeriklere maruz kalmak
algilara zararh olabilir
Kaygi
Uyku sorunlari
Bu sorunun temel sebebi gdzlerimizin
gunboyuncaekrandakitumisiga maruz
kalmasidir.

2.5. Telefon bagimliligi nasil ¢ézultir

Telefon bagimhgimiz olup olmadigini
tespit ettikten sonra siradaki adim
bagimlihgicozmektir. Arastirmalaragore
bubagimlihgigcozmeninGenetkiliydntemi
soyledir:

Ucak modu

Gunicerisindeodaklanmanizgerektiginde
telefonunuzun ugak modunu acgin Ki
herhangi  bir  bildirim tarafindan
uyariimanizivetelefonunuzukullanmaniz
gerektiginde zamanininizi
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Black&White filter on the screen

When you turn this mode on, the colorful
world of whole entertaining thingsin your
phone is going to lose their joy and they
will not be attractive for your imprinting
emotions anymore

Using a hair tie

If you tie your phone a hair tie, everytime
you take your phone in your hands, you
are going to notice the hair tie and
rememberyouneedgetbacktothework,
study, etc.

Time limitation

Turning on a time limitation for the
applications you frequently use, you are
going to be warned for using your phone/
application too much and you will
remember to turn off your phone.

Don’t place your phone in your bedroom
Be careful about where you are placing
your phone during the sleeptime, if it is
always in your room you are going to
keep using it until you fall asleep at night
and when you wake up it will be the first
thingyoucheckbecauseyouaresoclose
to reach your phone. That's why
replacement your phone away is
important.

Let yourself a day without phone usage.

3. Conclusion

About all of the things mentioned above,
| hope if someone reading this found out
they have an addiction is going to break
their addiction and live a healthier life
both physically and mentally.

Even if cell phones have a complicated
system, the basic things to let them work
are some kind of waves that have
interesting system. Andto mention about
the first phone, | do not think that there
is anyone who never thought Graham
Bell was the first one invented the phone
at least once. But besides he was not
thefirstinventer, actuallyhewasnoteven
the first one had a patent.

There are still a lot of questions about
the historical side of telephones.

harcayabilecek seylere erisiminizi
engellesin.

Ekranda siyah beyaz filtre

Bu ozelligi aktiflestirdiginizde

telefonunuzdaki o eglenceli rengarenk
dinya nesesini kaybedecek ve bdyle
kullandiginizda duygulariniz daha fazla
tatmin olamayacak.

Sac tokasi kullanmak
Egertelefonunuzabirsagtokasidolarsaniz
telefonunuzuherelinizealisinizdatokayi
fark edip ne amacgla taktiginizi
hatirlayacaksiniz ve yapmaniz gereken
ise geri doneceksiniz.

Zaman kisitlamasi
Sikkullandi§inizuygulmalarabirkisitlam
getirirsenizbelirlediginizsureninsonunda
uyarilacaksiniz ve telefonu kapatmaniz
gerektigini hatirlayacaksiniz.

Telefonu yatak odasina sokmamak
Uyku vaktinizde telefonu nereye
biraktiginiza dikkat etmelisiniz zira hep
odanizdaysa uykuya dalan kadar
kullanmayadevamedeceksinizvesabah
uyandiginizda ilk is telefonunuza
bakacaksiniz ¢linku en yakininizda o
olacak. Bu vyuzden telefonunuzu
biraktiginiz yerin dnemi buyuktar.
Kendinize telefonsuz bir gun ayirin.

3. Sonug

Tum yukarida yazilanlarin ardindan
umarim bunlart  okuyup bagimlihgi
oldugunutespitedenherkesbagimlihgini
¢cozebilir ve hem fiziksel hem de mental
acgidan daha saglikli bir yagam surer.
Her ne kadar telefonlarin karmasik bir
sistemi olsa da calismalarini saglayan
sey ilgi cekici sistemleri olan bazi basit
dalgalardir. Ve eger ilk telefondan
bahsedecek olursak, muhtemelen
aranizda bir kere olsun telefonun ilk
mucidinin Alexander Graham Bell
oldugunu digtnmeyen yoktur.

Ustelik ilk mucidi olmamasinin yaninda
ilk patenti alan bile o degdildir ama hala
telefonun tarihgesi hakkinda
cevaplanamayan sorular vardir.
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History of Nuclear Power Plants

1.Introduction

The history of nuclear power plants is a
complexjourneyfromthefirstdiscoveries
related to nuclear energy to the
development of safe and efficient power
generation facilities. Starting with the
discovery of nuclear fission in the 1930s
and continuing with the world’s first
operational nuclear power plant,
developed in the 1950s, nuclear
technology has made remarkable
progress. Nuclear power plants have
become an important source of energy
for many countries, contributing to the
reduction of greenhouse gas emissions
and providing a stable alternative to
traditionalenergysources.However,their
history is also marked by significant
challenges, from the risks of accidents
to the issue of radioactive waste
management, which have influenced
public perception and global energy
policies [1].

2. About nuclear power plants

Anuclear power plantis acomplex facility
designed to generate electricity from
thermal energy. This thermal energy is
produced through a controlled process
of nuclear fission, carried out inside a
nuclear reactor.

Once you understand what a nuclear
power plant is, it is worth learning how it
produces electricity. The principle is
simple: the plant heats water to generate
steam. The steam drives the blades of
a turbine, which in turn produces
electricity. More precisely, the thermal
energy generated during the fission
process is used to heat the water.

In nuclear fission, atoms are split into
smaller fragments, and this process

Istoria centralelor nucleare

1. Introducere

Istoria centralelor nucleare reprezinta o
calatorie complexa de Ila primele
descoperiri legate de energia nucleara
pana la dezvoltarea unor instalatii de
productie a energiei electrice sigure si
eficiente. Incepand cu descoperirea
fisiunii nucleare in anii ‘30 si continuand
cu prima centrala nucleara operationala
dinlume, dezvoltatainanii’50,tehnologia
nucleara a cunoscut  progrese
remarcabile.

Centralele nucleare au devenit o sursa
importanta de energie pentrunumeroase
tari, contribuind la reducerea emisiilor de
gaze cu efect de sera si oferind o
alternativa stabila la sursele de energie
traditionale.

Totusi, istoria lor este marcata si de
provocari semnificative, de la riscurile
legate de accidente panalaproblematica
gestionarii deseurilor radioactive, ceea
ce a influentat perceptia publicului si
politicile energetice globale [1].

2. Despre centralele nucleare

Centralanuclearaesteunsistemcomplex,
destinatgenerariide energie electricadin
energietermica, produsaprintr-unproces
controlat de fisiune nucleara, desfasurat
in interiorul unui reactor nuclear.

Dupa ce intelegi ce este o centrala
nucleara, merita sa afli cum se produce
aceasta energie electrica.

Principiulestesimplu:centralaincalzeste
apa pentru a genera aburi. Aburii
antreneaza elicele unei turbine, care la
randul sau produce electricitate. Mai
exact, energia termica generata in timpul
procesului de fisiune este folosita pentru
a incalzi apa.

Caldura generata in timpul fisiunii
incalzesteapa, producéndaburicare pun
in miscare turbinele conectate la
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releasesalargeamountofenergy.Fission
takesplaceinthecoreofanuclearreactor,
where fuel, usually based on uranium,
is used to generate heat.

The uranium is processed into small
ceramic pellets, each of which has the
capacity to produce the same amount of
energy as 567 liters of oil. These pellets
are placed in thin metal rods,
approximately 3.5 meters long, which
togetherformafuelassembly. Thereactor
core is composed of several such
assemblies.

generatoare de electricitate. Dupa
utilizare, aburii sunt raciti si condensati
intr-un turn special de racire sau,
alternativ, prin utilizarea apei din surse
naturale precumrauri, lacurisau oceane.
Apa astfel obtinuta este reciclata pentru
a produce noi aburi [2].

In cadrul fisiunii nucleare, atomii sunt
divizati in fragmente mai mici, iar acest
proces elibereaza o cantitate mare de
energie. Fisiunea are loc Tn miezul
reactorului nuclear, unde combustibilul,
de obicei bazat pe uraniu, este utilizat
pentru a genera caldura.

Fuel element

Fuel
Channel

element

Pressure tube

Fig. 1.CANDU Type reactor

generated during fission heats water,
producing steam that drives turbines
connected to electricity generators. After
use, the steam is cooled and condensed
inaspecial coolingtower or, alternatively,
by using water from natural sources such
asrivers, lakes oroceans. The waterthus
obtainedisrecycledtoproducenewsteam

2]

A CANDU-type reactor, also used in
Romania, has an active core located in
a horizontal cylindrical tank called a

Uraniuleste prelucratsubformade pelete
ceramice mici, fiecare avand capacitatea
deaproduceaceeasicantitatedeenergie
echivalent cu cca 567 de litri de petrol.
Acesti pelete sunt asezati in tije metalice
subt|r| IungldeaprOX|mat|v3 5metri,care,
impreuna, formeaza un ansamblu de
combustibil. Miezul reactorului este
compus din mai multe astfel de
ansambluri.

Un reactor de tip CANDU, utilizat si in
Romania,areunmiezactivamplasatintr-un
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Calandria, protected at the ends by steel
plates. CANDU reactors have the
following main characteristics (Fig.1.):
1. The project is Canadian.

2. They use heavy water as a moderator.
3. They use natural uranium as fuel.

The spent wuranium pellets are
continuously replaced with fresh pellets,
even while the reactor is operating, by
specializedmachines. Theentireprocess
is automated and managed by a main
computer, with a second computer ready
to take over in case of failure.

3. Types of nuclear power plants

Nuclear power plants are an essential
source of energy for many countries
aroundtheworld,due
totheirhighefficiency
and low carbon
emissions.
Depending on the

rezervorcilindricorizontalnumitCalandria,
protejat la capete de placi din otel.
Reactoarele CANDU au urmatoarele
caracteristici principale (Fig. 1):

1. Proiectul este canadian.

2. Folosesc apa grea ca moderator.

3. Utilizeazauraniunaturaldreptcombustibil.

Peleteledeuraniuconsumatesuntinlocuite
continuu cu pelete proaspete, chiar siin
timpul functionarii reactorului, prin
intermediul unor masini specializate.
Intregul proces este automatizat si
gestionatdeuncalculatorprincipal,avand
un al doilea calculator pregatit sa preia
controlul in caz de defectiune.

3. Tipuri de centrale nucleare

Centralele nucleare reprezinta o sursa
esentiala de energie pentru multe tari din
lume, datorita
eficientei lor ridicate
siemisiilorredusede
carbon. In functie de
tehnologia utilizata,
aceste centrale se

technology  used,
these plants are
divided into several
categories,eachwith

specific advantages
and disadvantages.
In this essay, we will
explore the most
important types of
nuclearpowerplants,
analyzing their
operation and role in
the global energy mix.

3.1. Pressurized Water Reactor (PWR)

The pressurized water reactoris the most
widely used type of nuclear reactor
globally. It works by heating pressurized
water in a primary circuit, without turning
it into steam. The heat is transferred to
a secondary circuit, where the water is
turned into steam to drive turbines. This
separation of the circuits ensures
increased safety, preventing radioactive
contamination in the event of a failure.

Fig. 2. Pressurized Water Reactor (PWR)

impart in mai multe
categorii, fiecare
avand avantaje si
dezavantaje
specifice. In acest
eseu, vom explora
cele mai importante
tipuri de centrale
nucleare, analizand
functionarea si rolul
lor in mixul energetic
global.

3.1. Reactor cu Apa Sub Presiune
(PWR)

Reactorul cu apa sub presiune este cel
mai utilizat tip de reactor nuclear la nivel
global. Functioneaza prinincalzirea apei
sub presiune intr-un circuit primar, fara
a o transforma in abur (Fig. 2). Caldura
este transferata intr-un circuit secundar,
undeapaestetransformatainaburpentru
a actiona turbinele. Aceasta separare a
circuitelor asigura o siguranta sporita,
prevenind contaminarea radioactiva in
cazul unei defectiuni. Reactoarele PWR
sunt cunoscute pentru proiectarea lor
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PWR reactors are
known for their §
robustdesignand § "=
ability to operate [ ="
under extremely [ e
safe  operating | e
conditions [ s
(Fig.2.). Fues

3.2. Hot Water

£

robusta si pentru
capacitatea de a
functiona in
conditii de
operare extrem

Hot gas duct

EEE——
Steam

de sigure.

3.2. Reactor cu
Apa Fierbinte
(BWR)

Reactorul cuapa

Reactor (BWR)

The hot water
reactordiffersfrom
the PWR in that
the water in the
primary circuit is
converted directly into steam to drive the
turbines. This design simplifies the plant
structure,butcomplicatesthemanagement
of radioactive water, since it comes into
direct contact with the turbines (Fig.3.).
However, BWR reactors are efficientand
are widely used, especially in the United
States and Japan.

3.3. Graphite Reactor (Magnox and
AGR)

Graphite reactors, such as Magnox and
AGR (Advanced
Gas-cooled
Reactor), use
graphite as a
moderator and
carbon dioxide or
helium as a coolant
(Fig.4.). These
reactorsarespecific
to UK power plants
and are notable for
their high thermal
efficiency. Although
they are less
widespread than
other types, they
have demonstrated
good reliability and
high  operational
safety.

Fig.4. Graphite Reactor

fierbintediferade

PWR prin faptul

ca apa din

circuitul primar

e S t e

transformata
direct in abur pentru a actiona turbinele
(Fig. 3). Acest design simplifica structura
centralei, insa complica gestionareaapei
radioactive, deoarece aceasta intra in
contact direct cu turbinele. Cu toate
acestea, reactoarele BWR sunt eficiente
si sunt utilizate pe scara larga, in special
in Statele Unite si Japonia.

3.3.Reactor cu Grafit (Magnox siAGR)

Reactorii cu grafit, cum ar fi Magnox si
AGR (Advanced Gas-cooled Reactor),
folosesc grafitul ca
moderator Si
dioxidul de carbon
sau heliul ca agent
de racire (Fig. 4).
Acesti reactori sunt
specifici centralelor
din Marea Britanie
Si se remarca prin
eficienta lor termica
ridicata. Desi sunt
mai putin raspanditi
decat alte tipuri, ei
au demonstrat o
fiabilitate buna si o
siguran t a
operationala inalta.

Credit: rootstocks

3.4. Reactor cu
Neutroni Rapizi
(FBR)

Reactoriicu neutronirapizisuntproiectati
pentru a utiliza neutroni de mare energie
in sustinerea reactiei nucleare. O
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3.4. Fast Breeder Reactor (FBR)
Fast reactors are designed to use high-

energy neutrons to
support a nuclear
reaction.Adistinctive
feature of these
reactors is their
ability to generate
more fuel than they
consume, using
plutoniumoruranium
(Fig.5.).  Although
efficient in resource
use and reducing
radioactive waste,
these reactors are
more complex and
pose greater
operational risks.

3.5.MoltenSaltReactor
(MSR)

Molten salt reactors are
an emerging technology
with the potential to
transform the nuclear
industry. In these
reactors, the fuel is
dissolved in a liquid salt,
which also acts as a
coolant (Fig.6.). Due to
thelack of pressureinthe
reactor, the risks of an
accident are significantly
reduced. In addition,

these reactors can reduce the amount
of radioactive waste generated .

3.6. Nuclear Fusion
Reactor

Although still in the
research stage,
nuclear fusion
reactors promise to
be a revolutionary
source of energy. By
replicating the
processes that occur
in the sun, these
reactors use the
fusion of hydrogen

trasatura distinctiva a acestora este
capacitatea de a genera mai mult

combustibil decat
consuma, prin
utilizareaplutoniului
sau uraniului (Fig.
5). Desi eficienti in
utilizarearesurselor
si in reducerea
deseurilor
radioactive, acesti
reactori sunt mai
complecsi Si
prezinta riscuri
operationale  mai
mari.

3.5. Reactor pe Baza de Sare Topita

(MSR)

Reactoarele pe baza de
sare topita sunt o
tehnologie emergenta,
cu potentialul de a
transforma _  industria
nucleara. In aceste
reactoare, combustibilul
este dizolvat intr-o sare
lichida, care
functioneaza si ca agent
deracire(Fig.6). Datorita
lipsei presiunii in reactor,
riscurile de accident sunt
reduse semnificativ. In
plus, aceste reactoare
pot reduce cantitatea de

deseuri radioactive generate.

3.6. Reactor de Fuziune Nucleara

Fig. 7. Nuclear Fusion Reactor
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Desiinca in stadiu de
cercetare,
reactoarele de
fuziune nucleara
promit sa fie o sursa
revolutionara de
energie. Prin
replicareaproceselor
care au loc in soare,
aceste reactoare
utilizeaza fuziunea
nucleelordehidrogen
pentru a genera




nucleito generate energy. Ifthey become
viable,theycouldprovideaninexhaustible
source of energy, with zero emissions
and minimal radioactive waste (Fig.7.).

4.Advantages of nuclear power plants

Advantages of Nuclear Power Plants
Nuclear power plays a significant role in
the global energy system, providing a
reliable and efficient source of electricity.
Nuclear power plants are recognized for
their essential contributions to reducing
greenhouse gas emissions and for their
ability to provide continuous power. In
this essay, we will explore the main
advantages of nuclear power plants and
their impact on the environment and the
economy.

» High energy production One of the
greatest advantages of nuclear power
plants is their ability to produce large
amounts of electricity. Compared to other
sources, suchascoal-firedornaturalgas-
fired power plants, nuclear power plants

generate 2-3 times more energy per unit
of fuel used. This makes them ideal for
meeting energy demand in densely
populated areas and energy-intensive
industries.

* Reducing carbon emissions Nuclear
power is an important solution in the fight
against climate change. Unlike fossil fuel
power plants, nuclear power plants do
not emit carbon dioxide (CO,) during
operation. Thus, they contribute
significantly to reducing air pollution and
meeting global climate goals. According
to the International Energy Agency,
nuclear power plants have prevented the
release of billions of tons of CO, into the
atmosphere in recent decades.

* Reliability and continuous production
Nuclearpowerplantsoperatealmostnon-
stop, ensuring constant energy
production. Unlike renewable sources
such as solar and wind power, which
depend on weather conditions, nuclear
power plants provide a stable and

energie. Daca vor deveni viabile, ele ar
putea oferi o sursa inepuizabila de
energie, cu emisii zero si deseuri
radioactive minime (Fig. 7)

4. Avantajele centralelor nucleare

* Energia nucleara joaca un rol
semnificativ in sistemul energetic global,
oferind o sursa fiabila si eficienta de
electricitate. Centralele nucleare sunt
recunoscute pentru contributile lor
esentiale la reducerea emisiilor de gaze
cu efect de sera si pentru capacitatea lor
de afurniza energie continuu. In aceasta
lucrare,vomexploraprincipaleleavantaje
ale centralelor nucleare si impactul lor
asupra mediului si economiei.

* Productie ridicata de energie: Unul
dintre cele mai mari avantaje ale
centralelor nucleare este capacitatea lor
de a produce cantitati mari de energie
electrica. Comparativ cu alte surse, cum
ar fi centralele pe baza de carbune sau
gaze naturale, centralele nucleare
genereaza de 2-3 ori mai multa energie
pe unitatea de combustibil utilizata.
Aceastalefaceidealepentrusatisfacerea
cereriienergeticeinzoneledenspopulate
si in industriile mari consumatoare de
energie.

* Reducerea emisiilor de carbon:
Energianuclearaesteosolutieimportanta
in lupta impotriva schimbarilor climatice.
Spre deosebire de centralele pe
combustibili fosili, centralele nucleare nu
emit dioxid de carbon (CO;) in timpul
functionarii. Astfel, ele contribuie
semnificativ la reducerea poluarii
atmosferice silaindeplinirea obiectivelor
climatice globale. Potrivit Agentiei
Internationale pentru Energie, centralele
nucleareaupreveniteliberareaamiliarde
de tone de CO, in atmosfera in ultimele
decenii.Fiabilitate si productie continua.

+ Centrale nucleare functioneaza
aproape non-stop, asigurand o productie
constanta de energie. Spre deosebire de
sursele regenerabile, cum ar fi energia
solarasieoliana, caredepind de conditiile
meteorologice, centralele nucleare ofera
o sursa de electricitate stabila si
previzibila. Aceasta le face esentiale

EPM - European Pupils Magazine




predictable source of electricity. This
makes them essential for maintaining
balance in electrical grids and preventing
voltage fluctuations.

* Long-term  economic efficiency
Although building a nuclear power plant
involves high initial costs, operating and
maintenance costs are relatively low in
the long term. Nuclear fuel, such as
uranium, has an extremely high energy
density, whichmeansthatasmallamount
offuel can produce energy foralongtime.
This reduces dependence on external
energy sources and price fluctuations in
the fuel market.

* Reduced consumption of natural
resources Due to their high efficiency,
nuclear power plants require smaller
amounts of natural resources to produce
energy compared to other energy
technologies. For example, the uranium
used as fuel in reactors can be recycled
in some cases, which reduces waste and
maximizes resource use.

» Reduced space for operation Nuclear
power plants require a smaller physical
space to operate compared to other
energy sources. Forexample, toproduce
thesameamountofenergy,nuclearpower
plants require much less land than solar
farms or wind farms. This advantage is
important in regions with limited land or
high property costs.

* Contributions to innovation and
research Nuclear energy stimulates
innovation in areas such as safety
technologies, the use of alternative fuels
and the reduction of radioactive waste.
Recent projects such as small modular
reactors (SMRs)and molten saltreactors
promise to make nuclear energy even
safer, more efficientand more affordable.

* Reducing energy dependence In a
worldwhereaccesstoenergyisbecoming
increasingly important, nuclear power
plants can help reduce dependence on
fossil fuel imports. They provide a stable

pentru mentinerea echilibrului in retelele
electrice si pentru prevenirea fluctuatiilor
de tensiune.

+ Eficienta economica pe termen lung.
Desi construirea unei centrale nucleare
implica costuri initiale ridicate, costurile
de operare si intretinere sunt relativ
scazute pe termen lung. Combustibilul
nuclear, precum uraniul, are o densitate
energetica extrem de mare, ceea ce
inseamna ca o cantitate mica de
combustibilpoateproduceenergiepentru
0 perioada indelungata. Acest lucru
reduce dependenta de sursele externe
deenergiesifluctuatiile preturilor pe piata
combustibililor.

* Reducerea consumului de resurse
naturale. Datorita eficientei lor ridicate,
centralele nucleare necesita cantitatimai
micideresurse naturale pentruaproduce
energie, comparativ cu alte tehnologii
energetice. Spre exemplu, uraniul folosit
cacombustibilinreactoarepoatefireciclat
inunele cazuri, ceea ce reduce deseurile
Si maximizeaza utilizarea resurselor.

 Spatiuredus pentruoperare. Centrale
nucleare necesita un spatiu fizic mai mic
pentru operare comparativ cu alte surse
deenergie.Deexemplu,pentruaproduce
aceeasi cantitate de energie, centralele
nucleare necesitd mult mai putin teren
decatfermelesolaresauparcurileeoliene.
Acest avantaj este important in regiunile
cuterenurilimitate sau costurimaripentru
proprietati.

» Contributii la inovatie si cercetare.
Energia nucleara stimuleaza inovatia in
domeniiprecumtehnologiiledesiguranta,
utilizarea combustibililor alternativi si
reducerea  deseurilor  radioactive.
Proiectele recente, cum ar fi reactoarele
modulare mici (SMR) si reactoarele pe
bazadesaretopita, promitsafacaenergia
nucleara si mai sigura, mai eficienta si
mai accesibila.

* Reducerea dependentei energetice.

intr-o lume in care accesul la energie
devine din ce in ce mai important,
centralele nucleare pot contribui la
reducerea dependenteide importurile de
combustibilifosili. Eleoferaosursastabila

si interna de energie, ceea ce sporeste
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and domestic source of energy, which
increasestheenergysecurityof countries
that adopt them.

5. Disadvantages of Nuclear Power
Plants

Although nuclear power plants are an
important source of clean and efficient
energy, they are not without challenges
and controversies. Nuclear technology
involves significant risks, high costs, and
concerns about safety, the environment,
and radioactive waste management. In
this essay, we will analyze the main
disadvantages of nuclear power plants.

* High construction costs

Building a nuclear power plant requires
major financial investments. These costs
include complex design, obtaining
licenses, the actual construction, and
implementing safety measures. Also, the
deadlines for completion are often
extended, which leads to an increase in
the final costs. For this reason, many
countries are hesitant to adopt nuclear
energy, preferring more affordable
sources,suchasnaturalgasorrenewable
energy.

* Risk of nuclear accidents

Oneofthemostdiscusseddisadvantages
of nuclear power plants is the risk of
accidents. Events such as Chernobyl
(1986) and Fukushima (2011) have
demonstrated the potentially devastating
consequences of nuclear accidents,
including loss of life, environmental
destruction, and population
displacement. Even with modern safety
measures, the risk of an accident cannot
be completely eliminated.

» Radioactive waste issue

Radioactivewastemanagementisamajor
challenge for the nuclear industry. Spent
fuel and other contaminated materials
remainhazardoustotheenvironmentand
human health for thousands of years.
Although modern technologies allow for
thestorageofthiswasteindeepgeological

securitatea energetica a tarilor care le
adopta.

5. Dezavantajele centralelor nucleare

Desi centralele nucleare sunt o sursa
importanta de energie curata si eficienta,
ele nu sunt lipsite de provocari si
controverse. Tehnologianuclearaimplica
riscuri semnificative, costuri ridicate si
preocupari legate de siguranta, mediu si
gestionarea deseurilor radioactive. In
acest eseu, vom analiza principalele
dezavantaje ale centralelor nucleare.

+ Costuri ridicate de constructie

Construirea unei centrale nucleare
necesita investitii financiare majore.
Aceste costuri includ proiectarea
complexa, obtinerea licentelor,
constructiapropriu-zisasiimplementarea
masurilor de siguranta. De asemenea,
termenele de realizare sunt adesea
extinse, ceea ce duce la cresterea
costurilor finale. Din acest motiv, multe
tari ezitd sa adopte energia nucleara,
preferand surse mai accesibile financiar,
precum gazul natural sau energia
regenerabila.

* Risc de accidente nucleare

Unuldintrecelemaidiscutatedezavantaje
ale centralelor nucleare este riscul de
accidente. Evenimente precum cele de
la Cernobil (1986) si Fukushima (2011)
au demonstrat potentialele consecinte
devastatoare ale unor avarii nucleare,
inclusiv pierderi de vieti omenesti,
distrugerea mediului si stramutarea
populatiilor. Chiar si cu masuri de
siguranta moderne, riscul unui accident
nu poate fi complet eliminat.

* Problema deseurilor radioactive

Gestionarea  deseurilor  radioactive
reprezintd o provocare majora pentru
industria nucleara. Combustibilul uzat si
alte materiale contaminate raman
periculoase pentru mediu si sanatatea
umanatimpdemiideani. Desﬂehnologule
moderne permitstocareaacestordeseuri
in depozite geologice adanci, costurile
si complexitatea acestui proces sunt
ridicate. in plus, existarisculcadepozitele
sa devina instabile in timp.
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repositories, the costs and complexity of
this process are high. In addition, there
is a risk that the repositories will become
unstable over time.

* Vulnerability to attack and sabotage

Nuclearpowerplantscanbecometargets
for terrorist attacks or sabotage, due to
their potential to cause catastrophic
damage. The radioactive materials used
can be used to make nuclear weapons
or “dirty bombs.” This vulnerability
requires additional security measures,
which increase the cost and complexity
of operating the plants.

* Environmental impact

Althoughthe carbonemissions of nuclear
power plants are low, their environmental
impactis notnon-existent. The extraction
and processing of uranium can cause
water and soil pollution, and nuclear
accidents can contaminate ecosystems
inthelongterm.Inaddition, nuclearpower
plants require large amounts of water for
cooling,whichcanaffecttheregion'swater
resources.

* Dependence on limited resources

Nuclear energy depends on fuels such
as uranium, which is a limited resource.
Although current reserves are sufficient
for several decades, increasing demand
may lead to their depletion more quickly.
Thisraises questionsaboutthelong-term
sustainability of nuclear energy.

* High decommissioning costs

At the end of a nuclear power plant's life,
decommissioning it is an expensive and
complex process. This process includes
dismantlingtheequipment,managingthe
remaining radioactive waste, and
restoring the land. Decommissioning
costs are often underestimated when
planning a plant, which can put additional
financial strain on governments or
companies involved.

* Public acceptance and political
controversy

* Vulnerabilitate la atacuri si sabotaj

Centrale nucleare pot devenitinte pentru
atacuri teroriste sau sabotaj, din cauza
potentialului lor de a cauza daune
catastrofale. Materialele radioactive
utilizate pot fi folosite pentru fabricarea
armelor nucleare sau ,bombelor
murdare.”  Aceasta vulnerabilitate
necesita masuri suplimentare de
securitate, care sporesc costurile si
complexitatea operarii centralelor.

* Impactul asupra mediului

Desi emisiile de carbon ale centralelor
nucleare suntreduse,impactullorasupra
mediului nu este inexistent. Extractia si
prelucrarea uraniului pot cauza poluarea
apei si a solului, iar accidentele nucleare
pot contamina pe termen lung
ecosistemele.Inplus,centralelenucleare
necesita cantitati mari de apa pentru
racire, ceea ce poate afecta resursele
de apa ale regiunii.

» Dependenta de resurse limitate

Energianuclearadepindedecombustibili
precum uraniul, care este o resursa
limitatd. Desi rezervele actuale sunt
suficiente pentru cateva decenii,
cresterea cererii poate duce la epuizarea
lor mai rapida. Acest aspect ridica
intrebari legate de sustenabilitatea pe
termen lung a energiei nucleare.

» Costuri ridicate de dezafectare

Lasfarsituldurateide viataauneicentrale
nucleare, dezafectarea acesteia este un
procescostisitorsicomplex.Acestproces
include demontarea echipamentelor,
gestionarea  deseurilor  radioactive
ramasesirestaurareaterenului. Costurile
de dezafectare suntadesea subestimate
in momentul planificarii centralei, ceea
ce poate pune o presiune financiara
suplimentara asupra guvernelor sau
companiilor implicate.

» Acceptareapubliculuisicontroversele
politice

Energia nucleara este adesea
intdmpinatacuscepticismdecatrepublic,
in principal din cauza temerilor legate de
siguranta si mediu. Protestele si opozitia
politica pot intérzia sau chiar impiedica
dezvoltarea centralelor nucleare. In plus,
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Nuclearpowerisoftenmetwithskepticism
by the public, mainly due to safety and
environmental concerns. Protests and
political opposition can delay or even
preventthedevelopmentofnuclearpower
plants.Inaddition,thelackofinternational
consensus on the use and regulation of
nuclear power can complicate the
implementation of global solutions to the
associated problems.

6. Nuclear energy in the context of the
future

Artificial intelligence (Al) is defined as a
system capable of perceiving the
environment and acting to achieve its
goals.Almethods, especiallythosebased
on deep learning, have evolved
significantly in recent decades and have
beensuccessfullyappliedinvariousfields,
such as image processing, robot control,
climate forecasting and others. Anotable
example is the convolutional neural
network (CNN), which has surpassed
human performance in certain image
classification tasks. The application of Al
in the field of nuclear power plants (NPP)
is increasingly being explored, for
purposes such as nuclear fuel
management, monitoring power
distribution in the reactor and detecting
equipment failures. In the field of
management, intelligent cyber-physical
systems are implemented that optimize
the operation of nuclear power plants.
Also, for the diagnosis and forecasting
of reactor behavior, artificial neural
networks and fuzzy models are used. Al
is essential for the development of next-
generation nuclear power plants,
especially due to its potential to improve
safety and operational efficiency.
However,mostexistingapplicationsfocus
on specific scenarios, and a systemic
approach and high-level design for
integrating Al into nuclear power plant
design is still needed. The high-level
design of future nuclear power plants
proposes the integration of a “Nuclear
Power Plant Human-Cyber-Physical

lipsa unuiconsens international cu privire
la utilizarea si reglementarea energiei
nucleare poate complica implementarea
unor solutii globale pentru problemele
asociate.

6. Energia nucleara si inteligenta
artificiala

Inteligenta artificiala (I1A) este definita ca
un sistem capabil sa perceapa mediul si
sa actioneze pentru a-si atinge
obiectivele. Metodele de IA, in special
cele bazate pe invatarea profunda (deep
learning), au evoluat semnificativ in
ultimele decenii si au fost aplicate cu
succes in diverse domenii, cum ar fi
procesarea imaginii, controlul robotilor,
prognoza climatica si altele. Un exemplu
notabil este reteaua neuronala
convolutionald (CNN), care a depasit
performantele umane in anumite sarcini
de clasificare a imaginilor.

Aplicarea IA in domeniul centralelor
nucleare (NPP) este tot mai mult
explorata, in scopuri multiple, precum:
managementul combustibilului nuclear,
monitorizarea distributiei de putere in
reactor, detectarea defectiunilor
echipamentelor.

In  domeniul managementului, sunt
implementate  sisteme  cyber-fizice
inteligente care optimizeaza operarea
centralelor nucleare. Pentru
diagnosticarea Si prognoza
comportamentuluireactorilor,sefolosesc
retele neurale artificiale si modele fuzzy.
IA este esentiala pentru dezvoltarea
centralelornuclearedegeneratieviitoare,
in special datorita potentialului sau de a
imbunatati siguranta si  eficienta
operationala.

Totusi, majoritatea aplicatiilor existente
se concentreaza pe scenarii specifice,
iar o abordare sistemica si un design la
nivel finalt pentru integrarea IA in
proiectarea centralelor nucleare este in
continuare necesar.

Proiectarea la nivel Tnalt a centralelor
nuclearedeviitorpropuneintegrareaunui
sistem ,CentralaNucleara Sistem Uman-
Cyber-Fizic’ (NPPHCPS), bazat pe
concepte de sisteme cyber-fizice si
tehnologiiprecum ,Healthy Operator4.0”
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System” (NPPHCPS), based on cyber-
physical systems concepts and
technologies such as “Healthy Operator
4.0 (HO4.0). It combines people,
technology and physics to create an
intelligent  and safe  operating
environment, using Al to process big data
and continuously monitor operators. By
integrating real-time data and using
advanced technologies, NPPHCPS
promises to improve operator safety,
efficiency and health [3].

7. Conclusions

Nuclear energy is a key element in the
global transition to cleaner and more
efficient energy sources. Nuclear power
plants offer high output, stability and low
carbonemissions, makingthemessential
in combating climate change. However,
they come with significant challenges,
such as radioactive waste management,
accident risks and high construction and
maintenance costs. For nuclear energy
to play a central role in the future,
continuedinvestmentininnovation, safety
technologies and waste solutions is
needed. Public engagement and
international cooperation can also help
increase trust and acceptance of this
technology.Nuclearenergyisnotaperfect
solution, but it can be a vital complement
to renewable sources in ensuring a
sustainable energy future.
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