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OewpnTiKé Mépog

Oépa 1°

A. 210 dUO GpoIa dOXEID TOU OXNUATOG UTTAPYXOUV i0EG TTOOOTNTEG VEPOU WE TNV idIa apXIKN
Bepuokpaacia By=40 °C. Av oT1o apioTepO doxeio N Bepuokpacia Tou vepolU QTAVEl OF
Xpovo t atoug 6:=58 °C, ot Trola Bepuokpacia Ba @Tacel aTov B0 XPOVO TO VEPO OTO
0¢eti doxeio;

Aivetal R1=40 Q, R»=10 Q ka1 011 n BepudTNTa TTOU EKAUETAI QTTO TIG PUBICUEVEG

avTioTAoE€IG Beppaivel udvo TO veEPO.
R2 RZ

B. 'Eva agpotrAdvo TTETA Pe KateuBbuvaon TTpog TNV avatoArn atmd tn Bépeia AuepIkn TTPOg
TNV Eupwtn. To dpopoAdyio autd yivetal o€ PEYAAO Yewypa®ikd TTAGTOG OTTOU TO
payvnTikd medio TN 'ng éxel kareUBuvon Tou axnuaTiel ywvia 70° w¢ TTPog Tov
opifovTa Kal PYETPO 1,710* T OTTWG @aiveTal oTo OXNPa. H Taxutnta Tou agPOTTAGvoU
givar 270 m/s.

Mayvnriké 1Tedio 'ng Boppag

VoV LR

R

Ta @1epd TOU agpoTTAAVOU gival HETAAANIKOI aywyoi Kal €Xouv Prkog 60 m.

1. E&nyeiote TNV gu@avion kai tnv TTOAIKOTNTA TNG O10POopds SUVAUIKOU PETAEU TwV
dKngv TWV QTEPWV Kal UTTOAoyioTE Tnv. AiveTal TO QOpPTIO TOU NAEKTpoviou e= -1,6
10"°C.

2. H popeny Tou payvnTikou Trediou TG 'ng cival idla pe ekeivn evog paBdopoppou
MayvATn oTo KEVTpOo TG I'ng, o otroiog €xel TrepiTrou TNV KatelBuvon Ttou AGgova
TTEPIOTPOPNAG TNG. Bpeite TNV dlagopd duvapikoUu HPETAEU TWV AKPWY TWV QTEPUWIV
otav 10 agpoTTAdvo TTETA atd T duon TNV avaToAn oTo ETTiTTedO Tou lonuepivou.
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Ofpa 2°

A. 'Eva mol 1davikou agpiou BpiokeTal og doxeio ue oTaBePd Kal dIABEPUIKA TOIXWHATA KAl
N XPOVIKA aTiyun t=0 éxel Bepuokpaaia 177 °C. Z1a £€1 TpWTA AETITA TO aéplo WUXETal
KAl TN XPOVIKN oTiyuA =6 min TiBeTal o€ AcIToupyia yia avTAia n oTroia atToppoPa aEpio
a1Tod TO EOWTEPIKO TOU DOXEIOU eV N Beppokpadia ammd Ta 6 min Kal YETA TTAPANEVEI
otaBepn. H TTieon mmou emKpaTei HEoa OTO DOXEIO PEIWVETAI YPOAUMIKA O OX€ON ME TO
XPOvo 1600 KaTd Tn dIdpKEIa TNG Wugng 600 Kal 4
Kard@ T1n OIApKEIa TNG atmmoppo®nong, n oTroia
oTauaTd TN Xpovikh oTiyul 15 min, OTTWwg
@aiveTal oTo ypA@nUA, KAl €VW N TTECN TTOU
EMKpaTei oto doxeio €xel méoel ot0 1/3 NG
apxIknG. Na Bpeite TNV TTOOGTNTA TOU QEPIOU TTOU
atmmoppoPnoe n avTAia.

B.AUo owpdmnia pe paleg Mi=3m, M=m «xai
NAEKTPIKA  @opTia Qq1=+3q, Q.=-q PpiokovTal
MEOQ O€ OPOYEVEG NAEKTPIKO TTEDIO éviaong E kai
KpatouvTal akivnta o€ amoéoTacn r, OTTwg QaiveTal Q
o1o oxAMa. Av a@eBouv eAelBepa TOTE N HETOEU TOUG M1, Q My, Q,
améoTaon r Tapauével otabepri. Na Bpeite TV ’ ’
aTTOOTOON r WG ouvapTnon Twv Kk, q, E, 6tToU k n
NAEKTPIKI OTABEPA.

Oéua 3°

2T0 OXNMa QaiveTal aépag Pe udpaTuoug va diEpxeTal atTo éva Bouvd TNG opooelpds TNG
Mivdou pe ouvexn TpoTTo. H trieon 1Tou KataypdeTal ota TTapatnpntipia Mo, kai 3 €ivai
Kal ota dUo 100 kPa. H Bepuokpaacia ato My gival 20 °C. O1 mETEIC TTOU KaTaypapovTal aTd
TTaparnentipia Iy kar I
eival 84,5 kPa ka1 70 kPa
avtioTtoixa. O uypdg aépag
aveBaivel amdé 10 [y Kal
apxicel va oxnuaricel éva
ouvveQo oTo .

Meta a1rd 1500 s, 0 uypog
agpag @ravel oto M. Kara
TN dIdpPKEIa TG avodou, Ol
udPATHUOI CUMTTUKVWVOVTAI
Kal TTEQTOUV OTO £DAPOG.
YmoBéoTte o1 n pala Tou
uypou aépa eivar 2000 kg
ava TETPaywVvIKO PETPO Kal 2,45 g vepou TTepIEXovVTal o€ KABE 1 kg uypou aépa.

H adiky BeppudtnTa Tou aépa uTd oTaBeph Tieon eival ¢,=1005 J- kg"K™. 10 My n
TTUKVOTATO TOu aépa egivar pp=1,18 kg/m3. 270 ouvvepo, n AavBdvouoca BepudTnTa
uypoTroinong Twv udpatuwy (dnAadn n BepudtnTa avé yovada palag Tou atrodideTal éTav
METATPETTETAI TO QEPIO VEPO 0€ LypO) cival L,=2500 kJ'kg'1. Etriong n otaBepd Poisson Tou
aépa ival y=1,4 kai n emTayuvon Adyw g Baputntac g=9,81 m/s?.

Otwpnote 1a €¢AGc: O aépag cival 1I0avikd agplo. O1 udpathoi €xouv aueAnTéa eTTidpaon
otnv €8Ik BeppdTNTa Tou aépa. H petaBoAn Tng AavBdvoucag BepudTnTAG UYPOTTOINONG
ME TN BepuoKkpaacia gival apeAnTéa.
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A.
B.

."

n

Bpeite Tnv Beppokpaacia T4 010 KATW PEPOG TOu ouvvepou (IM4).

Bpeite TNV uyopeTpikr diagopd peTagU Tou Iy (KATW PEPOG TOU OUVVEPOU) Kal Tou [y,
av N TTUKVOTATA TOU AP PEIWVETAl YPAMMIKA PE TO UWog. Aivetal 0TI n METABOAR TNG
ATHOOQAIPIKAG TTiEONG O€ OXEon ME TN METABOAR Tou Uyoug cival: AP=-pgAh 610U p n
MEON TTUKVOTNTA TOU aépal.

Bpeite Tn Beppokpaaia T, o1o ).

Bpeite TNV TT00dTNTA TS USATOTITWONG Ot kg/m? of 3 Wpeg, UTTOBETOVTAS OTI €ival
opolopop®n petagu My kai Mo.

Bpeite Tn Beppokpacia T3 oTo M3, Zuykpivete TNV KATdoTaon Tou aépa oTo M3, he eKeivn
oTo [o.

gipapaTiké Mépog

Y1rdpyxouv dUO €idn KATAYPAPEWY PAYVNTIKOU TTEQIOU: O KATAYPAPEAS EQATITONEVNG KAl O
agovIKOG Kataypagpéas. O1 KaTaypa@eic auToi £X0UV TTAPOUOIa ECWTEPIKN ENQAVION OTTWG
QaiveTal oTa TOPAKATW oOxAuarta. KdaBe kataypagéag €xel €éva owAnva (afovag Tou
KATAYpO@EéQ) KOVTA OTnv AKpPn TOU OTToiou uttdpxel €vag aiobntrpag Hall o otmoiog otnv
TTEPITITWON TOU KATAYPAPED EQATITOPEVNG METPA TNV £VTAON TOU PayvnTikou TTediou B TTou
gival K&BeTn oTov AZovd Tou, eV OTNV TTEPITITWON TOU QgOVIKOU KaTtaypa@éa UETPA Tnv
évtaon TOu payvnTikou Trediou TTou eival TTapdAAnNAn otov @fovd tou. To KEVIPO TOU
ailoBnthpa Hall améxel amd 10 dKpo Tou CWANvVa Tou Kataypagéa d=1mm. Mia opdda
MaONTWV €KTEAECE TA TTAPAKATW TTEIPAUATAL:

1. Métpnon Tou payvnTiKoU TTEdiou TOUu gUBUYPAMHOU PEUMATOPOPOU aywyoUu wg

ouvapTNON TOU PEUMATOS KAl WG ouvAPTNON TNG ATTéOTAONSG ATTO TOV A{ova TOU
aywyou.

Me pIKPOUETPO o1 paBNnTéG péTpnoav Tn OIAPETPO TNG OIATOUNAG Tou €uBUypaupoU
aywyou 6= 4 mm.

TommoBétnoav 10 GKPO TOU CWARVA TOU KATAYPA®EA WOTE APXIKA VO OKOUMUTIA OTOV
€UOUYPAPUO PEUPATOPOPO aywyod, OTTWG @aivetal oTo oxNua. O kataypagEag eival
ouvoedepuévog e Teohauetpo 1 H/Y kal o euBUypapuog pEUNOTOPOPOS aywyos HE
TPOPODOTIKO OTO OTTOI0 avaypa@eTal Kal N €vOeIgn Tou PEUPATOG.

. KOTOYPOPED
PEUPATOPOPOC ! AlobnTpag B
aywyo6g \ | Hall

L |

N —
A N I A

: Sy Kataypagéa
aywyou s dL_ veae

A
\

Apxioav va augdvouv To pelpa oTov aywyod avd 2 A Eekivwvtag atrd 0 €wg Ta 20 A kai
KATEYPAPAV TIG AVTIOTOIXEG TIMEG TOU PAyvVNTIKOU TTEQIOU OTTWG PAiVETAI OTOV TTIVOKA.

B
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1 (A)

B (mT)

0,00

0,13

0,27

0,40

0,51

0,64

0,76

0,91

1,025

1,15

20

1,28

21N ouvéxela he otabepd peupa / =20 A, Gpxioav va PJETOKIVOUV TOV KATAypa@Eéa TTPog Ta
Oe€IA KAl KATEYpOPaAV TIG ATTOOTACEIG S TOU AKPOU TOU KATAYpaPEa atrd Tnv €M@AVEIA TOU
Aywyou Kal TIG AVTIOTOIXES TIMEG TOU PJAyVNTIKOU TTEdIOU OTTWG PAivETAI OTOV TTiVAKA.

s (mm)

B (mT)

1,28

0,97

0,77

0,64

0,55

0,48

0,43

0,395

0,35

0,33

0,31

0,21

0,17

0,14
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0,11

40

0,085

2. Métpnon TOU pAYVNTIKOU Trediou TOU KUKAIKOU PEUPATOPOPOU aywyou, wg
ouvdapTNoNn TNG AKTiVAG KAl WG OUVAPTNON TG ATTOOTACNG ATTd TOV aywyo.

Me S1a0TNUOPETPO O1 HaBNTEG HETPNoav T SIAUETPO TOU KUKAIKOU aywyou 6= 40 mm.

TotroBEéTnoav 10 AKPO TOU CWANVA TOU KATAYPA@EA WOTE APXIKA 0 CWAAVOG va gival
KABeTOog O0TO £TTTTEdO TOU KUKAIKOU aywyoU Kal o aiodntipag Hall va Bpioketar oTo
KEVTPO TOU KUKAIKOU PEUPATOPOPOU aywyou OTTwG @aivetal 0To oxfiua. O kataypa@eag
gival ouvdedepévog pe TeoAduetpo A H/Y Kal 0 KUKAIKOG peUNOTOPOPOSG aywyos HE
TPOPODOTIKO OTO OTTOI0 avaypda@eTal Kal n £vOeEIEn Tou PEUUATOG.

KukAIkdg
PEUHOTOPOPOC
aywyog |
[ ]
< . > — I
- X 0 + X
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Me o1aBepd pevpa [ =20 A, GpxIoav va PETOKIVOUV TOV KATAypa@Ea TTPog Ta OegId Kal
KATEYypPA®AV TIG OTTOPNOKPUVOEIG X TOU AKPOU TOU KaTaypagéa oT1rd TO KEVIPO TOU
KUKAIKOU aywyou Kal TIG QVTIOTOIXEG TIMEG TOU payvnTikoU Trediou. MeTd avTikatéoTnoav
TOV KUKAIKO aywyo pe dAAov diauétpou 80 mm kai TEAOG pe GAAov dlapéTpou 120 mm
Kal pyeTpouoav 1o payvnmiko 1edio o€ oxéon pe Tnv ammoudkpuvon X. OAeg auTtég ol
METPAOEIG PaivovTal OTOV TTOPAKATW TTiVAKA.

x (mm) | B (mT) x (mm) | B (mT) x(mm) | B(mT)
0=40 mm 0=80 mm 0=120 mm
-10 0,005 -10 0,015
7,5 0,0,15 -9 0,02
-5 0,035 -8 0,03
-4 0,06 -7 0,04 -9 0,04
-3 0,11 -6 0,05 7,5 0,06
2.5 0,14 -5 0,08 -6 0,08
-2 0,21 -4 0,11 4,5 0,11
1,5 0,33 -3 0,16 -3 0,15
-1 0,45 -2 0,23 -1,5 0,19
-0,5 0,58 -1 0,29 0 0,21
0 0,64 0 0,32 1,5 0,19
0,5 0,58 1 0,3 3 0,15
1 0,46 2 0,24 4,5 0,11
1,5 0,32 3 0,17 6 0,07
2 0,22 4 0,11 75 0,05
2,5 0,15 5 0,08 9 0,03
3 0,1 6 0,05
4 0,05 7 0,04
5 0,035 8 0,025
7,5 0,01 9 0,02
10 0,005 10 0,015
EpwTthosig:

1. Tloiog TUTTOC KaTaypa@Ea XpNOIKMOTTOINBNKE OTO TTEipaua 1 Kal TToI0G OTO TTEipapa 2;

2. Na kavete Ta KOTAANAa ypagriuata amd Ta otroia va emaAnBeveTal n oxéon g

EVTOONG TOU payvnTikou TTediou B=/2JL OTTOU r N amréoTacn Tou aiodBnTApa Hall amd
mr

TOV AgOVa TOU EUBUYPOUHPOU PEUPATOPOPOU aywyou.

3. Na Tmapactiioere ypa@ikd oT1o idI0 didypapua To PayvnTikO TTedio Twv TPIWV
KUKAIKWV PEUPOTOPOPWY QYWYWYV O€ OXEON ME TV ATTONAKPUVON X ATTO TO KEVTPO
TOUG.

KoAn EmiTuyia
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Av BEAETE, UTTOPEITE VO KAVETE KATTOIO YPAPNUA G’ auTh TN 0€Aida Kal va TNV ETTICUVAYETE
Méoa oTo TETPAdIO 0aG.

EmAEETE TOUG GEoveg, TITAODOTAOTE KAl CUMTTEPIAGRBETE TIG KATAAANAEG POVAdEG O€ KAOE
agova.
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