
NPOAIPETIKEZ AXKHZEIE 
Ba@uós NepßaMovruKh Oepuo6uvauuKn 

AIAAEKOYZA: NapaokEuhNavaywronoúkou 

3 OMAAA AZKHZEQN 

npoBeauia unoßoAhg: 14:00, Néurtn 19 Matou, 2022 

OvouaTErnúVULO: ArTopns ziseos 

Apt6uós untpwou: 2016oSoo3o 

Atavtiote tLS EpUTHoELG XELPóypada oto Xúpo noU oaç 8iõetaL H otnv TÚow TdEUpå tnç Ká0e 
oEAiSaç. YáEte oto BBAio Kal oto eClass[MHPER257] via Scdouéva nOU TuOavóv va Aeirouv anó 
TLS EpwTHoELG. Npo0oxn otuç (owoTéc) Hováöeç. OAEG OL EpwthoELG eival Loo6úvaueç, ue 10 

HOváÑeç via tn dwoth anávtnan, evú un TAhpELG aravthoeuç ea raipvouv aváAoya AuyótEpeç 

HováoE Napakaw «aveßáoete» oKavapLauÉVEç TLÇ anavthoeLç oas ge éva uóvo pdf oto Eclass 
uéXPL tNv úpa nou Ahyel n npo@eouia UnoßoAhç. EKTpóêeoueç UnoßoAÉs 6ev unopoúv va 
yivouv SeKTÉG. H Baßuokoyia twv aokhoewv 6a ouveLodépEL OTOV TEAuKó Ba6uó ToU ua®huaToG 
uóvo BetUKá Le 10%. H rapáuETpOÇ «A1» otLç aokNoELG avtLOtoxEi oto á8poLoua rOU 6ivouv ta 

800 TElEuTaia undia tou apl6uoú untpwou aaç, óTwG KaTaypáperal otnv tpwrn oEAloa, Kal 
TrpénEL va avtuKaTaoradei anó auTóv. N.x. av AM=2013050009 TÓte A1-9, av AM=20130500155
TÓTE A1=10 Kau av AM=20130500098 TóTe A1=17. 

A1 3 

Mav exáoete va ypáyete to óvoua, to EnúvuLo, Tov api@uó unTpúou oaç. AvadépeTe oadús 

óEG Tu napa6oyéç oasç. Npoooxj oTuG owOTÉG Hováseg! 
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/10 Aoxnon 1 

Eva yuyeio Carnot éxel ouvteAEotrh AeLtoupyiaç [10+0.1*A1]. H unxav 

Gepuotnta otn yeltovIKn Aiuvn eepuokpaoiaç 15 °C He pu6uó [800+50 A1] kk/min. Na 

npoobiopiotei (a) n BepuOKpaoia tou uypoßoxeiou (B) n oyúç tn¢ unxavDç oe kw (v) o pu6uóç 

HE TOV OTOo anáyet BepuótNta n unyavD 

anoppirtEl 

Na ouurdnpwsoiv ya to A1=.... oaç: 

Xovteleouhç Actoupyiag 
Puouóç Aróppubnç Üepuórnraç 

[10+0.1*A1]= 10,3 
[800+50 A1] kl/min= 95S0 kJ/uih 

Core CoR ,rev 2 

-1 

(OrRrev 
TL{CR1=CoerT T 

T O 193.283 k -262,51k -1o,s 
1M,3 

»T- CoR 
O +1 

92,23 
CoP reN 13 

94,23kes 1,S4 k 



hetn 

() Coe -Cofe younen 
netn 

whetin Q-QWhetn -Corehet,in Wnetin 
-yetin(+COare 

=Tlh8407 
1,3 in 1+ Coke 

4,4 kw 

hetn R,ov 

=> Q=o, 84,0? 865,92 k 



Aoknon 2 /10 

Eva oLKiaKó ÞuyEio Loxúoç ELoó6ou [50+2*A1] W KaL ouvteAeoth AeLtoupyiaç [2+0.1*A1] rpóKELTaL 
va voket 10 KapnoúZa, BápouG [5+0.2*A1] kg to Ka@éva otouç 4 °C. Edv n apxukn tous 

BepuoKpaoia eivau 25 °C, va UnoAoyiotei nóon uwpa (oe min) anauteital yla va yivel aUtó. Aivetau 

n ELOK 6epuótnta tToU Kaprou}ioÚ íon HE aUtH TOU vEpoù 4.2 kJ/(kgK). 

Na duundnpw$oiv ya to A1=..oag 
loxuç euaóóou 

ZUvTeAeotrjç Aeuroupyiaç 
Máa Kapnouzioú 

[50+2 A1] W= 56 W 

[2+0.1*A1]= 2 
[5+0.2 A1 kg= 

'kepa o S6: S6kg 

CR2,3 
C 4,23 Ng.k) 

CCANTUptvo teg ea thv ÞUin 56 kg kapiosJuv 

Whet, in 

= et,h S6.42»0 28-222)K- 

wwwt,in=49392o0 S 

Whetiwetin t= wnetin LY3No 
56 
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55000 kl/h 
Mia 6epuUKN Hnxavrn Aeltoupyei uEtakó 6úo Sekauevúv oToUs 700°C 

KaL [20+A1]°C. To 1/3 tns LoXús nou napáyel n unxavD auth 
XpnoyuornoLEÍTal ya tn AeuTOUpyia HiaG avtioTpENTHs avtaiaç 

Gepuótntaç nou anáyel Bepuótnta anó tOv Vuxpó efwTEpuKó xúpo 

oTOUs [5-0.1*A1] °C Kal tn jueTadépel oe éva oritl TnOU ôLaTnpeital 

oTou 24 °C. Eáv to OTíti napouoiá~el aTúAElEç Gepuótntaç ue 

pueuó S5000 ki/h va UTTOÀOyioeTE (a) tnv Loxo TOU araUTEiTaL yia tn 

AeLTOupyia tns avtAiaç Ospuótntaç kal (B) tov eAdxuoto pu6uó 

tpodoôortoóuEvnç 6epuótntaç otn Gepuukh unxavrD rou anaUTEiral 

yLa va oLatnpel To orniti oTOUG 24°C. 

700°C 

.M. A.O. 

(20+A1]°c (I5-0.1-A1)9 

Na ouuranpwtoúv yia to A1=.oa: 
H dEpuOKpaoia tns Sefauevis xaunAiç tepuoKpaoiaç tns SepuixDs | [20+A1]°C= 23 °C 

unxavns 
HvEpuOKpagia tOu yuxpoú EgwTEpIKOÚ Xúpou 5-0.1 A1]°C= 4,7C 

netOM IPaorc 
23 C 

eM 

A 24C 

OM 

()CoRano 1T 1 

1 15,38 
y COWre ,065S 

2422 k 
297 k 

netpe COHfrev Co H rev 
Whet MPF 

S SOoo 357%,023&I 

15,38 

Wnethur S596, oPR 1h 1kw 

h 



(6) Whetuut 

3kW hetut etm 
2 16 O,616 -Ene 1- 

net Whett-2 
h ev 

= = 4,31khN 

O,645 
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OEwpouuEe éva vuKtKó KúKko Carnot, o onoloç extelelral oe éva KAeLoTó aúonua otnv nepioxi 
KopEouÉVou uiyuaroç uypoù-atuoù, xpnoyuonoUúvtaç ws EpyalóuEvo uéoo [0.55+0.01*A1] kg 

UKtIKon R-134a. H eAaxiotn anóAutn BepuOKpaola tou KÚkAou elvau 1.4 ¢opés Hkpótepn arnó 

tnv uéyioun anókutn Epuokpaoia kai to ouvoAuKó Épyo ELGÓSOU TOU KÚKAOU Elvai [20+0.2"A1] kl. 

Eav kata tn óiápkea tnç ôLlepyaoiaç anóppuuns epuótntaç to Huktukó HETaßáMeTal anó 

KopEouÉvo atuó oe Kopeouévo uypó, va npoooioploete (a) tn uéyiotn Kal tnv eláyiotn anóAutn 

BEpuOKpaoia tou kÜkKAoU KaL (P) tnv EAáxuotn rleon nOU oNuELÚvETaL otOv KÚKAO. 

Na ouuranpwdoúv ya to Al=..0.oaç: 

Hjua
a TOu ýUKtIKou 
XUvoAIKó épyo ELoó6oU Tou KÚkdou 

[0.55+0.01*A1] kg= C8kg 
[20+0.2 A1] kJ= 20,6 k 

T 1,4T 

2,S COoe 
2 

2 

A,4-1 

= CofeWe 
Waetín 

Q- S1,s kS 

whejn +Q29,6+ S1,5]= 2,1 kT 
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Mia 6iúTagn eußóAou-KUAivspou TEpLÉYEL apxuxá [5+0.1*A1] kg vEpoú oE Katáotaon KopEsuÉvou 
uyuatos uypoú-artuod ue TOLÓTNta [50+0.05"A1] % oe BepuoKpaaia 100 °C. To vepó otn auvéyeia 
udiotata tiç aKóAoueeç õlEpyaoieç: 
AuEpyaoia 1-2: Oepuótnta HEtadépETaL OTOV aruó He avtuorpEnTó Tpóno unó ora@epi 
BepuoKpaoia uÉxPL TO uiVua va uETarparel oe Kopeouévo aruó. 

AuEpvaoia 2-3: 0 atuóç uolotara uia aoiaßaturi kau avrioTpEnti aiEpyaoia uéxpun rieon tou va 
yivel ion ue 15 kPa. 
(a) Na oxedúdete Tuç Trapanávw ôlepyaoieç wç npoç tuç vpauués KopEoLoú oe öidypauua T-s 

Na urtoAoyioete tn BepuótNta (oe ki) tou uETadépETau oTo vepó KaTá tn öiEPyaoia 1-2 

(v) Na unokoyioete to épyo (oe ki) rou napáyetas anó TOV aTuó Kará tn öiEpyaoia 2-3 

Na Guunpwðoúv ya to A1=.. ga: 
Hu
a TOU VEpou 
H noóTNTa TOU uiyuatoS 

[5+0.1*A1] kg= S3 kg_ 
[50+0.05*A1] %= So 13 -

T 

(c 
Koy35 k 

2 

15 k 

(6) K Skoot 1,3o67 k3/(kg k) 
= 7,3Su -/1- 

TTA 

T-oo 

S x 
S Penot fc@1ast 

1,3o6f+ O,S1S 6 48= 4,34 EI/(ks k) 



T 2 
Kopto(A. CTEb A4 

S SgqC 

TA- 33( 3Su-4,34)= 

a S .5Tky= S%0, 16 k7 

Ano TAS 

S-S TS47 k7 SsgeiskA FENSLe 
R-1SLP 

kgk 
) o,45u9 

'TSp 

SSe 
7,354-G2549 

8,o08S-9K47 

SLR 

= LGoeq+O1 (1-001n) 

Anb TTA 
e = 1,6129 L'l/Ag 

V= 712 k/E 

w AV= (1o135-15)L (7,12-1,6324] 

- 3- 3408 2kS 
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Eva tEuaxto adouuIviou 40 kg apxkKns Gepuokpaoiaç [140+A1] °C ÉpyETal oe eJtaph ue éva 

TELAXLO olônpou apx1Khs BepuOKpadiaç 60 °C, juÉoa oe éva LovwuÉvo nEpißANLa. Av n tEAUKN 

BepuOKpaoia loopponiaç Eivau [85+A1] °C va uToÀoyioETE tN uåta tou olõhpou KaL tnv oAUKH 

HETaßoAn tnç EVtpotiaç yia tn öLEpyaoia auth. 

Na auurAnpwdoúv yia to A1=.. Oaç: 

Apxixj OepuoKpaoia aÀouuviou 
OEpuoKpaoia loopporiaç 

[140+A1]°C= 43 C 
| [85+A1]°C= 8 U 
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AaKnon 7 

Eva avtioTpentó t6avikó vuyeio anáyEL BEpjuóTnta ató tTOUS -10°C. H unxavn auth ueTadépEL 

BEpuóTnta npoç éva 6epuo6oxeio otouç [25+A1] °Cc. (a) Nóon 6epuótNta tpÉnEL va HEtadeper 
anó to vuxóuEvo uépoç, woten Evtponia tou wuxpo6oxelou va uElw6ei katá [10+A1]ki/K? (B) 

noio Eivau o ouvteAeothç AetoupylaG TOu? (v) Noa elvau n uetaßoAN tnç Evtportiaç tou 

6Epuo6oxeioU Kau noua tnç huKTUKrÝG uNXavns; Mpodoxh ota npóonua! 

Na ouurÀnpwtoúv yia to A1. oaç: 
Oepuoxpaaia Oepuo6oxeiou 
Meiwon Evtponiaç vuxpo6oxeiou 

(25+A1]°C= 28 °C 
| [10+A1]kJ/K= 13 kJ/k_ 

TAS TAS= 263.13 L K = 
Gev 

iurev rev 419 LS = G 

6) Tocue tuio COR, rev COR,re -1 
1 COa 2 

o1 1 
263 

6,1 CORhe6, 

1 Coe (1+ (1+ CoP.) 
()Co 

1Cr) ,14 411 
ColgreN 6,4 



AS oM k 

T dxTuci kxaw O Tivar' 

wneis -Wnet tS2IM, 65-41= 

het,(h42, 6s ES 

L92,65 - 18? 
263 k 



Aoknon 8 /10 
Mia 6irafn EHBóAou KUAivopou TtepuéxeL aépa oe epuoKpaaia [20+A1] C KaL nieon 90 kPa. 0 
aépas auurué}erau avtuotpenrá xat unó oraßepD epuoKpaoia u¿ypt nieong [400+A1] kPa. Na 
uToAoyloete (a) tn HeraßoA tns etôuxriç evrponiaç tou aépa kau (B) To épyo (oe ki/kg) nou 
HETaDépETal Katá tn 6LápkeLa tnç öLepyadiaç. Na BewpDoete ota@epéç ELõKÉç BEpuóTNTEG YLa tov 
aépa. 

Na ouurunpwoei yia ro A1 .. oag: 
Hapxwý depuOKpaoia rou aépa 
HrEAIKD niean tou a�pa 

(20+A1]C 23 C 
[400+A1] kPa= L{oR kal 

tx otadrprs Tiduukrs Etrelbyrej, cPa tKUt 

TfoTKLrTEy VaAuTy 

S-S P.aug /R.(e= 
T 

-287 
ATi TA26á 

-S4 -0,402 k 
kgK 



/10 Aaknon 9 

Nepó ELGEpXera oe abiaßaruKó orpóßiAo HE rapoxí uátaç [3+0.1*A1] kg/s órov EKTOVÚVETaL anó 
Trison 8 MPa Kau Bepuokpaoia 500 °C oE rieon 30 kPa. Av n oEVTpOTUKÝ aróQoan tou orpoßiAou 
Eivat 90-0.5 A1] % va unokoyloete (a) tn eepuokpaaia otny ééoÑo rOU OTpoßiüoU Kau (B) tny Lox 
rOU TapáyEL o oTpóßuog. Na BEwpioete ÓtL n HETaßokj tnç Kvnruxhç evépyeiaç eiva aueAntéa. 

Na ouudnpwtei yia to A1=..S oaç: 
Hnapoxi uá{aç rOU VEpOU 

HioEvrponuký anó6oon roU otpo6lloou 
[3+0.1 A1] kg/s= 33 kals_ 
[90-0.5 A1] %= 885%. 

3,3 tisedo 
8uf Tb88, S 
oo'C 

An 11AS B 
Sat@ 8 

TSoo 
Y. Atpós 

Ae C AG 

Si-Sat Sesese 6,#24 
kG K 

T378,3 

4Sole TAS 
Ste Toug < Saut<Sae3okh 21686 kIG 

So6n4 

Syeloke6, 8242 3/kg:K 

S 8244 

XecA,S- O,e49 



heaou 
-(28,23 + O, 89 2336, 07) > 

-226, 88/ks 

68,5 
- ht 

hht,a= 885 (hhoS 
au,s) G88S(h 

- 234,87 

fe3oLR out a aeoL 

at@3o 69,o9 

d h-ht,a) = , lg (3378,3-2392, 32) L 

-301kW A,a 



Aoknon 10 /10 

Aépaç ouuniéleTal uÉow evós aðlaßatuKoÚ GULTUeoth astó 95 kPa kau 27°C oe 600 kPa Kal 
(277+2"A1]"c. Ynoßétovtaç uETaßAntÉs eLôUKÉc BepuÓtnTES Kau ayvoúvtas HETaßoléç Kvnturis 
Kat ouvaukrhç Evépy¬Lac, va npooôiopiotoúv (a) n LoEvrportukÝ aróõoon tou GuurLEoTH kau (B) n 
BepuOKpaaia onv éfoso av o cuureoth¢ AELTOUpyoúoe avtuoTperNtá. 

Na auurdnpwioiv ya to A1=... oaç: 

NpayuaTuký Oepuoxpaaia efósou | (277+2*A1J'C= 28 C 

Ans A19 XG T Atea Dc 

T22+293 +293 Soo k 

h3o,14 

S,a02s3 
k LcA -283+223 S% K 
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