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7° Epyaotiplo ZXESLOGHOU XNUIKWV Blopnxaviwyv Ko ALEpyactwv

J€ OUTO TO gpyactniplo Ba MPOCOUOLWOOUNE éva cuotnua PUENg Me TNV XPNon YPAUULKOU
OUMTLEDTH. AUTOG €lval évag TUTIOG CUCTHLOTOG OTOV Omoio N povada Puéng udiotatal SLapkwg
oAAayEG GAONG KoL XPNOLUOTIOLELTAL EUPEWG OE CUOTAMATA KALLATIOMOU. To cuotnua Yuéng Ba
TIPOCOUOLWOEL PeE TNV XPNon €VOG YPOUMLKOU CUMTILECTH (compressor), VoG CUMTUKVWTH
(condenser), pla cuokeung SlaotoAng (expansion device) kat evog e¢atulotn (evaporator). O
YPOUULKOG CUMTILECTHG, O OMOLOG UMOpPel va €ival €vag YPAUULIKOG CUUTILEOTNG €AeUBgpou
eUBOMou (free-piston), o cupmukvwtng, n BaABida SLacTOANG Kal 0 EEATHLOTAC KETUKOLWVWVOUV»
HEOoW LYPNGS PAONC VW 0 e€ATULOTAG BploKeTAL O€ BEPULKN KETILKOWVWVIA» e ToV TtepBailovTa
XWPO. MOAAEG XNMULKEG Blopnxavieg, oupmepAapBavopévwy Twv SAlotnplwv metpelaiov, Twy
TIETPOXN LKWV EPYOO0TACIWY, TWV Hovadwv enefepyaaoiag duolkou kal Bloagpiou XpnoLULOTOLOUV
oUTO 1o £ld0¢ pnxaviopoL Pueng os peyain KALpaka.

To KUPLA TTAEOVEKTAATA TNG XPHONG YPAUULKWY CUUTILECTWV £ival Ta e€AC:

1. Aev meptéxouv AadL. O pnxaviopog otnpEng Tou KUALVEPLKOU TOLXWHOTOG KAl Tou gUBOAoU
ETUTPEMEL TNV TAAAVTWON TOU gUPOAOU Xwpic emadn.

2. Tooo to MAATOG 600 Kal N TAAAVTWon Tou eUBOAOU pmopolv va eAeyxBouv eTITpEnovTag 0To
cuotnua va dtatnpet pa vPnAn andédoon.

210 ovotnua Puéng mou Ba MPOooUOLWOOUE Ba XPNOLULOTIOLICOUE TO TIPOTIAVLO WG PUKTLKO
uypoO. Méow Tou KUKAWHATOG YPUENG TO UYpPO ELOEPXETAL OTOV adLOPBATIKO CUUTLEOTH WG
KOPEOUEVOC OTUOC (yvwoth Beppoduvapiki katdaotaon). EMelta o CUUMLESTAC AUEAVEL TNV Tiieon
Kall TNV BepoKpaoiol TOU OTHOU KAl TO TIPOTIAVLO EEEPYETOL OO TOV CUUTILECTH) OE KATAOTAON
unepBéppavong. O aTUOC ELOEPYETOL OTOV CULTMTUKVWTH OTIOU UETOTPETETAL OE KOPEOHEVO UYPO
Ue TNV (6la ieon. Emeldn to kopeopévo uypo Bploketal o oAU unAn ieon xpnollomnoLeitat
po BaABida kal Emelta £va PeElypa aTHOU-UYPOU OE aTUOOdALPLKY) TIECN OMOCTEAAETAL OTOV
€€ATULOTH) O OTOLOC UETATPETEL TO PEIYUO OE KOPEOUEVO ATUO Kol To pevua €€66ou amod Tov
€EATULOTH AVAKUKAWVETAL KaL ATOOTEAAETAL WG £(0060¢ 0TOV ASLABATIKO CUUTILEDTH.

1. Anuwoupyoupe pia véa mpooopoiwon: File -> New Steady-state simulation.
Ao tnv kaptéla «Compounds» mpocBEtoupe ta €n¢ oTolxela-avidpaotrpla:

= Propane

3. Ano tnv kaptéla «Property Packages» eniAéyoupe tnv e€lowon eniluong «Raoult’s Law».
Ao tnv kaptéla «System of Units» emiAéyoupe tnv povada pétpnong «Si» omnou:

= Temperature =K
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= Mass flow rate = kg/s

= Pressure =Pa

= Moral flow rate = mol/s

= Volumetric flow rate = m3/s

5. Ewodyoupe éva «Material Stream» kat B€toupe ta €€ig «Stream Conditions»:

=  Object=H1inlet

= Pressure = 101325 Pa

= Temperature =230.945 K
= Mass Flow =1 kg/s

ue ta €€nc «Compound Amounts»:

Propane=1
6. AmnO tnv kaptéla «Exchangers» elodyoupe évav «Heater» e MOPAPETPOUC:

= Object=H1

= Inlet stream = H1 inlet

= Qutlet stream = compressor inlet

= Energy Stream =E1

= Calculation type = Heat Added/Removed
= Pressure Drop =0 Pa

= Efficiency = 100%

= Heating/Cooling = 1000 kW

7. Ano tnv kaptéha «Pressure Changers» elodyoupe évav «Compressor» e TOPAPETPOUG:

= Object = compressor

= |nlet stream = compressor inlet

= Qutlet stream = condenser inlet

= Energy Stream = compressor energy

= Calculation type = Pressure Increase/Decrease
=  Pressure Increase/Drop = 800000 Pa

= Adiabatic Efficiency = 100%
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Ao v kaptéla «Pressure Changers» elodyoupe évav «Cooler» pe mapapéTpoud:

Object = condenser

Inlet stream = condenser inlet

Outlet stream = valve inlet

Energy Stream = condenser energy
Calculation type = Outlet Vapor Mole Fraction
Pressure Drop =0 Pa

Efficiency = 100%

Outlet Vapor Fraction =1

Ao tnv kaptéAa «Pressure Changers» slocdyoupe pa «Valve» pe mapapéTpoud:

Object = valve

Inlet stream = valve inlet

Outlet stream = evaporation inlet
Calculation type = Outlet Pressure
Outlet Pressure = 101325 Pa

. Ao tnv kaptéla «Exchangers» slodyoupe évav «Heater» pe MopapETPouC:

Object = evaporator

Inlet stream = evaporation inlet

Outlet stream = evaporation outlet

Energy Stream = evaporator energy
Calculation type = Outlet Vapor Mole Fraction
Pressure Drop =0 Pa

Efficiency = 100%

Outlet Vapor Fraction =0

. Ao tnv kaptéla «Logical Ops» elodyou e éva «Recycle Block» pe mapapétpoug:

Inlet Stream = evaporation outlet
Outlet Stream = H1 inlet
Maximum iterations = 2000
Mass flow = 0.01 kg/s
Temperature =0.1 K



12.

Pressure = 0.1 Pa
Elodyoupe «Master Property Table» e T poég peUpatog:

Valve inlet
Evaporator outlet
Evaporator inlet
Condenser inlet
Compressor inlet
H1 inlet

KOl LE TIG €€NC TTOPAUETPOUC:

=  Temperature

=  Pressure

= Mass Flow

= Molar Flow

= Volumetric Flow

=  Mixture Molar Weight

=  Mixture Specific Enthalpy

=  Mixture Specific Entropy

= Mixture Molar Enthalpy

= Mixture Molar Entropy

TLnapatnpeits;
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[H1 inlet - H1 compresssor inlet oy Comeesor condenser inlet - condenser valve infet valve mpommmxc‘;\ evaporator  cvaporator olitiet
- compressor energy condenser energy

evaporator energy

®

Master Property Table recycle
Object valveinlet| evaporator outlet| evaporator inlet]  condenser inlet| compresssor inlet H1 inlet

Temperature 205684 230945 205,684 592,168 514,903 230945 | K

Pressure 901325 101325 101325 901325 101325 101325 | Pa

Mass Flow 1 1 1 7 ] 1| ka/s

Molar Flow 22678 22678 22678 2678 22678 22678 | mol/s
Volumetric Flow 0061853 000171436 0.550207 0125128 0958128 000171436 | m3/s
Mixture Molar Weight 44.0956 440956 440956 420956 440956 240956 | kg/kmol
Mixture Specific Enthalpy. 217304 52979 417308 639427 47021 529.79 | Wi/kg
Mixture Specific Entropy 0426125 223748 00140547 16272 116272 -2.23748 | W/(kg K]
Mixture Molar Enthalpy 184013 233614 184014 30841.7 207342 233614 | K7kmol
Mixture Molar Entropy 18.7903 92,663 0619751 512707 512707 -98.663 | kJ/[kmolK]

IxAuna 1. To Stdypappa pong thg 7S epyactneLaKng Aoknong.



AvadopEg

[1] https://www.ohio.edu/mechanical/thermo/Intro/Chapt.1 6/refrigerator/refrig_problems.html
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