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Nepßalovru«j OepuoôuvauuKh BaBuóc 

AIAAEKOYEA: NapaoKEuh NavaywtornoÚhou 

2" OMAAA AZKHEEQN 

Npo@eouia unoßoAýç: 14:00, néurtn 14 Artpliou, 2022 

OvouateTÚVULO: Arropeus 
ApLeuócuntpúou:2O16oSoOTO 

ATavtiote TIÇ EpwTHoeLç XELpóypada oto xupo nou oas 6iôetal i ornv risw rdeupá tnç Káee 
oelioa. Váfte oto BuBAio kau oto e-Class[MHPER257] via öeöouéva rou niBavóv va Aeitouv anó 
TIG EpwrhoeLG. Npoooxá otug (ouoTéc) Hováôeg. OAEç OL EpwTHOELç sivaL LGoðúvaues, uE 10 pováßes 
yla tn duoth anávtnon, evú un rahpELç anavtrhoeLç Ba naipvouv aváhoya Auyórepes HováÑeç. 
napakaAú va «aveßáaeTE» aKavapiouéveç tuç anavrioELç aaç gE Éva uóvo pdf oro Eclass uéxpu 
tn pa tou AjvELn Tpobeouia utoßokig.EkTnpóêEayHEG UTOßoAÉ; 6Ev unopoúv va yivouv [eté 
H Bc6uoAoyia twv aokioewv Ba ouvELodépEL OTOv tEkxó ßa®uó TOU Ha@iuaTos Hóvo 8eruKá uE 
10%. H rapáuetpoç «A1» otuç aoKDoeLç avtLOTOIYEi OTo éßpoLoua nou 6ivouv ta 8úo telEUTaia
wnoia tou apiêuoú untpúou oaç, órwç Karaypápetal otnv npwrn oeliôa, kal npéneL va 
avtUKaTaota6ei anó aUTÓv. N.Xx. av AM=2013050009 TóTE A1=9, av AM=20130500155 tÓTE A1=10 
KaL av AM=20130500098 Tóte A1=17. 

3 Al= 

NA XPHIMonoIHZETE touç nINAKEE OTO ECLASS Kau óXi auToú_ToU BLBAioU. 

Mnv exáoere va ypáþEte To óvoua, to Enúvuuo, Tov ap6uó unTpúou Gaç. AvaoépETE Gadg 

óAeG TLÇ napa6oxés oaç. NpoooxD otuç oworéS Hováôeç! 
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AoKnon 1 

/10 
Mia uáza [12+0.1*A1] kg Kopeouévou atuoú vuKTUKOÚ R-134a rnepLéxETal eVTÓG aç Sl<rakns eußólou-KuAivSpou oe tieon 240 kPa. Zto vuKTuKó uETadépovtaL [300+A1] k Gepuótntaç unó oTaBep nieon, evw taUTóxpova uia rnyh Táons 110 V tpodoôotEi ue peúua ua avtioraon evtóç ToU KUAivôpou yia 6 min. (a) Na uroÀoyioEtE TNv ÉVTaon tou nAeKTpUKOÚ pEÚLaToç TtOu Siappéeltn avrioTaon, avn teluKn BEpuoKpaoia sival 70 °C. (B) Na oyeôiúoeTE tN ôLEpyaoia oe éva Súypauua T-v oE OXÉon He tig KauJTÚAe; KopeouoÚ. 

Na ouurdnpwsoiv yia to A1=.. oaG: 
Huaa tou yurtUKoU 
HuerapEpÓLEVN depuóTnTa [12+0.1 A1] kg= 12,3 kg 

[300+A1] kl= RoRTS 

P-24oke. TTAM2 

opsHvo) 
CaTpss 

90834 
ky 

T-S32 C 

R-134a V- V@ouM M= 

V,-0og34. 12,3 = 1,0288 M 

AH- Vaw 
>hhy)- Q-V I(tM-PCvv)=> 

-> T: h-h)- Qn +P(V,-V a 

V-ta 



T¢A. kaTas t. 

-P-924 Ma(1TAMP 
T-Rot 

Isate7oZM620AR>B. 

Ap Cx 

- Ant TIA1 

313,4 k/ks eV=0,1M3o 2 m/k 

Opo ca TA2: 

heo 244 244,09 kJ/k9 

, M3o7 123 k 1,3104 m 

-T ,3 (?13,41-244093a3L3+240kf 31o4 4026 

1Mo.366 V.s 

T 12,3.64-o3+240.03649) k 
31600 

V.S 

J-, 161 Mo0o 161 A 
3S 

T A 
343 

267 

v O0834 
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OEwpoúuE wç ovotnua éva iôavIKó aépto nou nEpLÉxETal oe uia karakópuon 6i&rakn eußóAou- 

KuAivopou. To aépio elXe apxukà rleon [150+5A1] kPa kau óyko [0.20+0.10*A1] m3. To aépo 

uploraTa KUKÀUKH SLEpyaola 1-2-3-1 rou daivetal oto oxiua. Ká6e 

Enuépous 6epyaola eivau avtiotpenth: H 1-2 eiva toó9Epun 

EKTÓVwoN, n 23 Loóxwpn wúEn Kal n 3-1 aôiaßatuxh ouunieon. 

KaTd tn Sudpkela evóç KÚKAou to aéplo avtaMáooel ue TO NEpIßáNnov 

P 

Q-150kJ. Na unoloyioroúv (a) To noaó Bepuótntaç rou avtáMake To 
V V (m) 

aépo ue To nEpußáAAov Katd tnv ioóêepun Slepyaoia 12, (B) to Épyo 

KaTá tnv a6iaßatuxn ôiepyaoia 3-1 kau (v) n uetaßoAN tng eawtEpKHs evépyELaS TOU aepiou kat 
tnv ioóxupn BLEpyadia 2-3. 

Na ouurdnpwsoiv ya ro A1 .. oaç: 

HapyLKH TiEaN TOU aEpiou 
O apyKóS óyKoç TOU aEpioU 
OuéyiOToç ÓVKOS TOU aEpiou 

Pa=[150+5A1] kPa= GSK 
V=[0.20+0.10*A1] m3= O,S 
V2= Vs= [0.80+0.10*A1] m= 11 

TEr 
a) AUC, OT = A0=Cy O= O 

-Wa2 

P.dv N 
1 Cur0 

eVR1, Pu-PN,= 
VkR. 



V 

n 6So48kJ 

net Qet -Whet 

Phetnet 

et = Wt3+Wz»1>Get = tW 

Wz 
G..t-w=150-65,048) lk=> 

Wg B4,952 k3 

het -Q+92a*% 

-2= Guet -Q (150-65,04@]- 

84,9s2 t3 

= - 84,9ak 
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Mia 6idrakn eußólou-KuAivôpou nepLéxeL aépLo HAo (He), apxuká oe rieon [100+A1] kPa, eepuoxpaoia 10 °C Kau óyko 0.2 m. Tüpa to He auuué~era juÉOw uuaç rokurportuxrhç SLEpyadiaç(PV=otae.) oe nieon 700 kPa kau BEpuokpaoia [290+A1] °C. Na uTokoyioete (a) tn uáza Kau Tov tekuxó óyxo tou He xau (B) tnv anúleLa tnv anoAaßh Oepuórntaç kará tn QiúpxEia tnç 6LEpyaoiaç. 
Na ovundnpwtovv yia to A1=.. oaç: 

HapxKH TiEon 
H TEAIK SepuoKpaaia [100+A1] kPa= 4o3 lka 

[290+A1] °C= 293C 
a 

P,vPV 

up ou ToHe zny apxlky katicrtaTn 
OUuNCPLPLPCTa UStdavurd ateo. 
P m RT- m R-2,0?21 283 /k 

PV 
2 

o?.02 kT 

-m 28,$? kg 
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Ma öiátagn eußóAo-KUAiv6pou apxxoú óykou 5 L repuéxet 0.5 kg vepoú 
oTOUS 105°C. To éußoko eußa6oú 0.01 m? ua�i ue to Bápoç éxEL uáza 
30+A1] kg kau Loopponei návw oe avaoyEthpEç órtws Haivetal oto SuTdavó 
oxhua. H aTuoodaupuxn nieon elival 100 kPa kal n eruTáXuvon tns 
Bapútnraç 10 m/s2. HAEKTpuKó peúua 8 A anó uia nnn [20+A1] V Slappéel 
nAEKTpUKN avtiotaon evróç tou KUAÍvQpou rou BePuaiveL TO vEepó. 
(a) Nóon úpa npÉNEL va Aeltoupyei n avtíotaon yla va apxioel va 

H,0(g) 

H,of) 

HETaKIvEitau npoç ta návw to éußOAo; 
(B) T tooootó óykou TOU VEPoú eival aTuÓç, TN otiyuh nou apxizEL va HETaKLVEÍTaL Ttpoç Ta Enávw 
to éyßoAo 

(v) Na axEdlaotEi n SlEpyaoia oe T-v &iáypauua wç TpoS tLS Kaunúkeç Kopeduoú. 

Na ouuunpwsovv yia to A1=.. oaç: 

H uala Eu6óAou Ka1 Bápouç 
H Táon tnç Tunyris 

30+A1] kg = 33 \ceg 
| [20+A1] V= 23V

uet tu 41ookP 
A 

Qo1 ha *hok 

P 33fMackf 1e1?3kP 

To P 
auzeans P 



V.T.t=4V,= 

t= EV O46S kS 

t66S 66S kT 36 Sec 

VI 23 9 

184 
S 

TSC tA4 >Ve 9o1u4a<u, <Vseus1,4194 
V201 

X= N 19,o01a2 0,63 % 
1,4194-0,0otot48 

P3kP 

v(k) 
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e uia 6udragn euBókou-xuAivQpou nepéxovtat 0.6 m a�orou oe BepuOKpadia 700 °C KaL nieon 
500+A1] kPa. To d�wto udiorarat ua iaóßepun 6epyaoia kará tnv otoia n rieon toU ueLÚVETaL 
ota [250-A1} kPa. ~tn auvéxEia to éußoko aKiuntomouelrau xwpis va uTopei va uETaKwnße 
nepautépu evá AauBávet xúpa ua blepyaola ueradopås Bepuórntas, wÉXDL n BEpuokgaoia tou 

aqwrou va ¢eáoel touç 50 °C. 
(a) Na npoo6opioete to auvoAkó rogó tng HETapepóHuEvnç Bepuórnraç kau tnv KareúeuvarD tng 

ya tus ouvôuaouéves oLepyaoieç. 
(B) Na oxesáoete to 8iáypauua P-V twv ouvsuaouÉvwv 6LepyaouÓv. 

Na Bewpioete óti tO á�wto auurepudépEtat oav tÑavuKó aépLo ue Otaßepéç elóuKÉç Bepuótnteç.

Na oupdnpwdoùvya to A1=.oaç: 
H apxxri nieon tou a�wroU 

H rEAUKn riEon TOU azúrou 
500+A1] kPa= So3 kP 

[250-A1] kPa= 242 kR 

a)S0et net - Wnet > 

253 btPtaria ziua oxupy onire hz*O 

= 0,-enhet a> 

Ar TM kpetpf®S y ler kar Dwal: 

Te122 k < T=993K 

P-3,37 Afa>P=So? 1M 



Or To to uty t fiEpm) Hlaezi 

1 

U-hR T hRT 

T1Ala =(92163 kgk923k = 4,045 kg 
2 

So? O6 kP 

24 P 

-V,= 1,22 

V= mRT->PV=c » P- 
2 2 

= 5o7 9 /12)-21418 LT 

T-70K C114S 

T-N3 K ( 
T-1 C11Ga k/(ky k) 

TAL6 -(l 



2 t 

C 

,14S 1467 e43 @ak 
1161 k Cs 

23 oo 
kk 

-Du,= 1461 (323-123) 

= 
U,-1?288, 60 kJS 

= ed -A0,at }88,60 +21y 12) E J=> 

et=443k 

ces nesrito dhosc 

OT To UUTua ao 6aAts 

6) P 

sO3 

CApo 

242 

,22
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PeUua uKTUKOÚ R134-a elJÉpyeral oe évav 8Layútn ue oTaGEportounuÉvn poD wç Kopeouévoç aruóçs 
HE TtiEon 600 kPa kal raxútnta [160+A1] m/s Kal eképxetal aTtó aUTóv ue tiEon 700 kPa Kau 
6EpuoKpaaia 40 °C. To yUKTIKÓ anoppodá BepuórNTa uE puêuó [2+0.01-A1] k/s kadúç öuépyeTaL 

ôLauéoou tou ôLayútn. Av n &larouj ekó6ou elvaL KaTá 80% LEyaAÚtepn aró tnv õLatou eloó6ou, 
va uTtooyioete (a) tnv rayútnta ekó6ou Kau (B) tnv napoyD uá�aç tou puKrUKOÚ. 

Na auudANpwdoÜv yia to Al=.Oaç: 
H rayÚTNTa otNv eioodo rou ôLaYútn 
O puouóç aroppópnanç depuótnraç 

[160+A1] m/s= 63 hls 
1240.01] k/s= 2,03 I/c 

a) mnia 2 

e As e A> 
A2-18A 

e 1,8AM e1,8 

7tTA 6MP 

kap, GcHos 
=2519 

A = 29 T26 k9 O,o?4n V 



=26, 22 < 
T = 4oT 

TTA13 

e- 1,676 k 

h eo., 4* 

2426 163 
1244,8 

- 47E0,1s9 = 83,832 

52, o168 
O 

-icA-2)) A (hhy 2 

2,03 S 

hht+ -
(2,13-25y1i)kI -

2 
2 

203 
16,24 483 $7a-141) 

- O,29 kg 
9. m S 
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NEpó ELOépxetau oe uia aóiaßarucri avtAia ue 300 kPa kau [10+5 A1]°C He rapoxi óykou 
[1.5+0.1'A1]m>/min kau etépyerau anó autrv Le nieon 500 kPa. H uoyxúç roU npooAauBávet TO VEp 
Kard tn 6iápkELa ouunieons elvau [20.0+A1] kvw. Na unoAoyloToúv 

(a) n napoxD uázaç tou vepoú oE kg/s Kau 
(B) n EtôUKh eveaAria tou vEpoú otnv égoðo. 
(v) HeepuOKpaoia tou vepoú aukávetau, uelóvETaL napauével OTaBeph Katá tn lEpyaoia; 

Na auunanpwdoiv ya ro A1.. 

H apyuxr depuoxpaoia rou vepoù 
HoyKouerpikN napoxj ToU vEpOÚ OTNV eiooÑo 

HLoxÚÇ TNS aVTAiaç 

oa: 

(10+5 A1]C= 25 °C 
[1.5+0.1*A1]m3/min =A8 hiin 

(20.0+A1] kW = 23kw 

in 6o Sec 

c) Anis TAS 
3oofa-93MP(. takeo7M=133, S2 °CDh 

2S 

NA 
kS 

=)h 24,% kg/s 

)-FBe(h,-h,)-» h,= ah 

Arid TIAS 
S61,34k 



23 S 

S61,24 = 
29,6 

= h S62,24 L 

TP-5Soolk AS o1o273h 
hS62,2 l 

2uATITdEvo 

CA&u2a 
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Aépaç péEL HE oTabepi rapoxý õiauéoou Evóç abiaßatukoú otpoßilou. ~tn eioo8o TOU oTpoßlou, 
n riEon eivau [1+A1] MPa, n BepuoKpaaia eiva 480 °C KaL n taxúrnta 105 m/s, evdw otnv éfoôo rou 
oTpoBilou, n rieon eivau 140 kPa, n eepuOKpadia eivau [150+A1] °C Kau n taxótnta 210 m/s. Av n 
oLatoun ornv eioo6o toU OTpoßiAou eival 92 cm2, va urtoAoyioete: 
(a) Tnv napoxD á�aç tOu aépa 
(B) Tnv oxÚ TOU Napáyeral artó TO OTpóBdo 
Na BeupioETE órL o aépaç ouurepidépetau oav tóavukó aépio ue oTabEpéç eldKé; Bepuótntes. 

Na ouurAnpwdoiv yia to A1=... oaç: 

H riEon otnv eioo6o toU otpo6ilou 
HOEpLOKpadia otNv ézodo toU otpo6iou 

[1+A1] MPa= MP 
[150+A1] °C= S? C 

a) TA19 
T(E) 
150 
153 

S3,63 

x-$263-S5,su- x 

460 aS3-3So 
60 25 

10x= 546?+7 55,S43 

Ans JAM 

28,1 

2 OMAAA AEKHZEQON 
EA. 9 



V Vy-Vev52,oo30,03o42 

=>V-1,a34

e.V= VaA 10S N 16 0, s6 k 
1,734 V S 

6) D.-E(h-h) 

Ah- (T-1) 

h-m-(G-T1) 

h-h = C{T-T) ® 

(T-T (T-T) 

T Gp(K/kgrx) 
421,26 

426 

C(LI/ ks#¥) 
,o13 

T(E 
426 

1,020 

2tC 



Aak.8 6 Tedra 

x1o13 9o -x 
426-4oo So 426 

= 24x-241101326 102a -26x 
= 241o13+26.102o1,01664 -C 

g.k

» 9s6g401LGk (753-La<) k 

= t 186,16 EW - - -

AzOtzws X\NTZ V TppthratA o TSo 

W:h-hat u- 
200a 

TA14 oTBaJv ze 
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Eva peúua yuKtukoó R134a unó niean 600 kPa Kau Bepuokpadia 90°C 
Ka oykouEtpuKns napoxis [60+2*A1] L/s eloépXETaL OE aEpóuuKto 
auuruKvwtrh Kal eképeral unó rleon 600 kPa kau 12°C. O aépas, 
ELOEpXetau otov ouunUKvwrh unó nleon 105 kPa kat eepuOKpadia 
25°C Kau Ektpxerau unó tleon 105 kPa kat BepuoKpaoia [62+A1]°C. Na 
unoAoyuoroúv: (a) o pu6uóç HETadop&s Oepuórnraç anó to uKTuKó 
otov aépa, (B) n napoxí udizaç tou aépa kau (y) n oykouETpuKr) rapoxí 
TOU wUKtKoú øe L/s otnv ékoôo. Na eewphoete ótu o aépaç 
auurepidéperal ws t6avukó aépio He otadepéç Elóikéç depuótnteç 

AGpaG 
P. 1,.V, 

A 134a 

Pa.T 

R 134a 

P, T, 

Cp=1.005 kJ/{kgK), cy=0.718kJ/(kgK). 

Na auurAnpwdovv ya ro A1=.. aa: 
HoyKouETpIKÝ napoxh R134a otnv eloo6o 
HOEpuoKpaoia tou aépa otnv éfoso 

(6042 A1] L/s= 66 L/Ss 
[62+A1]°C= 6S°C 

A42 Qx. kazr tEom ao TTA2 

-0,6Ma T>Ttpo.4. mpB. cau 

TA3L 

6 M 
,U0,0u631 lkg 

h 328 R LI/ks 

66 142s kg/s 
46,34 

Me134 

2 OMAAA AZKHEEON XEA. 10 



TTAM 
P-P0,GA2 
T12 

>Pu@n- 2q4niAi 

-hee ereTL-Hsenc 

= 66,18+ 900o9724 ( G6-0 u42)= 

h 66,18 1/k 

D-A Mu2s (2s,3- 66,18) - 344,2kw 

(h-) 
T 

1,00s rra9 
ks k 

Ah-(T-T)-1,0osS (Lo)> 

>Ah to,a 



2uN�XA A.) 

-

Qa -uo
= 

9,31 kg/s 324,42 
o,2 

--- 

Ao TAM ---- 

9?121 L 

EV 142S. Pa4,1u Ls 
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e évav Báaauo aváuueng, avauiyvoovtal éva peúua H20 (PEúua 1) 
HE TrÚEon 400 kPa Kau BepuoKpaoia 20°C ue peúua vepoú (Peúua 2) 
TtiEonç 400 kPa áyvwotnç katáotaong. ~tnv Éfoðo éxouuE peúua 

vepoú (Penua 3) rieonç 400 kPa Kau roLÓtntaç [20+A1]%. H rnapoxD 

Peuua1 

PEUua3 
Odkauoç Avueng 

400 kPa uázaç tou peúuatoç 1 elval 4 kg/s Kaun napoxi uátaç tou peúuatos 
3 (peuua ekó6ou) eivat [10.0+0.1'A1] kg/s. to Gákauo aváugns 
Trpootißeral Oepuótnta ue pufuó [500+2*A1] ki/s. Na urtoAoyiotoúv: 

Peua2 

(a) H mapoxi uázaç tou peúuatoç 2. 

(B) H etoKrN EveaAtia tou peÚuatoç 2. 

(v) H BepuoKpaoia tou penLaToç 2. 

(6) To tooootó tNç Házaç tou vEpoÚ TtOU pEnLaTOç 2 rtou eival oe KaTáoTaon uypoú. 

Na auurdANpwdouv yia to A1=..oaç:
HroiÓtyTa tou uíyuaroç rou PEnuaTOG$3

HrapoxÍ juá{aç TOu PEnuaToç 3 
OpuduÓS TPOonrjKNç dEpuórnraç_ 

[20+A11% = 23% 
[10.0+0.1A1] kg/s = A0,3 kg/ 
(500+2 A1] k/s = Sok DS 

a) IoJqg uajas 
t zz- ma -

=ao,3-4h- 6,3 kj S 

6) Tra u tviprao 



L 

440okt,TTA TALRte2st 
T-2 

O,0o1o2 |l9 

-eeartU{R-f«keau"c)= 
83,6+ 0,ouloo (4oo - 2,337)=5 

h84,35k 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

