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Ek 1: Poster 6rnegi

COMPARISON OF THE RESULTS OF "CRANE" AND "ChemCAD" BASED ON PHYSICAL PROPERTIES CALCULATIONS

/ e Kemal Serhel Al - Y. Dog.Dr. Yavue Hegelik .\
RANE Eqe Unfversltesi, Mihendsilk Fallitesi, Kimya Mihendisligl Bolimil Bomova-lamie = L8, 5
Physical properties like bubkle paint, dew paint, enthalpy and etz are very i [ ine the pracess itigns and the features of the end praducts in the

different industrial applications. Making these cakulations manually takes long time. It is convenient to use a computer program when doing these calculations.

In this work a [CRANE] I and the results about the physical properties [Bubble Point, Dew Polnt, Density and Vapour pressure)
of mixtures were kested by matching CHAMCADR 5.1 and experimental results given in literature.

eanese The basic components of “=ane

Database of crane contains huge amount of Inerganic and
organic  compounds,  Whergas  organic  matters  are  all
compounds whose carbon number from 1 to 20 and these 20

Physical Propartias Calculations

al e The phj’ﬂﬁ“ mpef“e’ calculation involves ten modules.
A s & ln'l:nz:duﬁ é each of the modules Invehves the procedures to calculate one
groups are slso divided o subgroups by hydrogen and e Imf"""‘ = Gl B oprtiaE. physical property of the muedure. Addmionally this part
additional stoms. Delabase involves Ihe Tollowing constants : R Frapet involves the procedures of the numerical methods using in
belong hess 623 componants calculations of the physical propedies. The modules in
physical properies calculations are;

A database Ural invol:

B molccutar weight

Data screan and data assignments Bubble point calculalion

Wormal freezing point

B ormot treezing poin Dala screen provides a user Iriendly intexface to Inpul dala
such as Ihe selection of the compenents I mixture, the

B hormal vaiing point mixlure temperature and pressure, and the frachons of

compounds in mikture. The same sceacn also gives

infannalion aboul the physicdl properies consdants of

Dew point calculation

B Densily calculation
Critical temparaturs

B critical pres=ure cormpounds in nonnal condilions. Diftushvity calculation
AL ANAPITAM Viscasity calculation
B cruicsi vouume Bt iy

Enthalpy calculalion

!{ Critical comprassiMIity factor,
Heat capacily calculation
B® riter's Accentric factor

Vapour prassure cakculation
B Dipole moment

Surface tension calculation
! Constants of isebaric heal capacity

Theermal conductivily calculation
I standard enituipy of Famtion for the ideal gases

Heat of vapanzation calculation

B standurd Gibbs energy of fermution for Lhe el gases

BB constants of vapour prassure

Bubble Point Drew Mudot

Pressure | Experimental | CHEMEAD | CRANE z e | Fresare | Exarimontal  CHEMEAD | cRAME

Components | A0 K T 0 Eeraay (har} ) (3] 16
Diethylomine | 9.533 311.15 3105 | 5105 Floursbanzann | 0.267 320.35 3e.EE | 3968
Monane 1.013 423.95 47574 | 42400 Banzana 0.133 259,25 2952 | zsmm
Taluzne 10.18 488,95 400.5¢ | 49040 Methylbomide | 10,13 357.15 35408 | 35463
Mathylchloridn | 2026 3m0.48 w8 |3 oL Ethylocetate | 20.26 482.65 48163 | 4BLES

Diathyloming. 40,53 42295 422.16 | 421.73 PROBLEMS —~
e - DATA AZSIGNMENTE - DATA F“UM- Diluthylater ap.53 422,55 422,16 421.73
marcaptan G0 795 458.15 454.82 | 457.54 DATARASE Mnthyluming ). 7% 41775 417.71 41373
FROM USER
NEW INTERFACE
Vapor Pressure BLEM Bubdhle Poiol (Fer Mixlure)
DATA ERROR Pressure | Enperimental | CHEMEAD

o T | B | SEED| e Py Compananta o I W | RANE

Miethanal- Water 0.2625 233,15 536,23 | 336.98

Ethylbermene 547200 0.133 0430 | 0183 Ethanel -Benzena- o2 23518 [

Acrilonitrile 299,150 0.7 0.087 | 0.112 o Fropanal Water 1.1 Akt 85 S40.60 | AT0.44

Prapans-[Butana-
fsopopanal  48a.aoa 16,180 1800 | 18820 PYEICA R R RIS R N Butane- 2éethylbutone- | B.274 = m5.07 | 3R
Pertuna.
Acetone 350,900 2.018 2o01a | 2018 - Metharal-1 2
et 2] 0.5066 383,15 336,48 | 336.10
Watar 548,700 0,000 0020 | 5394 Ethana-Propane-
B iz - g2
Crlorobarmens 404,900 1013 asms | 1013 - . DISPLAY RESULTS “a - = = i
o . : . . -
THE RESLLTS THE Pt Tt Ethone-Prapane-Butone | 18 - PTRET | 2733

Densily Dvew podnt (for Mixturey
e [ [ By | Co | o — e
Auatene 3252 1 77.60 7718 | 7 EthonECHgR1eR, & S 2,1 aaa.22
-Butunn aws | w7s | wew | wem | Bt e Bl W - L | ImETe
Trifkronthons | 300 13068 | mm sBEs | 2238 e z B 42563 | 44170
Methylchkelde | 333.15 | 1376 | 1a85.60 | 1&75.92 | 167290 P || = w0 | a0
Ji 33615 | 7382 | 102121 | 1047.72 | 1010.82 Ethane-Prapone-Butane | 12 - 310.16 | 51148
Methans 32315 | 19259 | iesz0 | 1370 | 1zpes Ethonol-Water = - ;10 | 36380

In this study, a compuler program of GRANE which can calculate the physical propertias of mixtures in given conditions was madified and tasted. GRANE has a maduler structure, This is an impartant advantage, bacauss it can
be analysed and new calculation modules can be added easily. So in this work new cabculation procedures have added io increase robustness of GRANE. The modules of Bubble Point, Dew Poink, Density and Vapor Pressure
calculufion procedures were modilied. Then, the physical properties calculations’ resulls wers tested by the resulls of Chemcad 5.1 s enperimental values in liferalure. The resulls were observed {Tabulsbed above) Unst e
density and vapor pressure calculations’ resulls agree with the Chemcad §.1 and experimental values. The percenlage ervors were |2ss than % 3 for the vapor pressure and density calculations, and bess than % 10 for the bubble
and dew point calculations.

Thé @mors can ba dacraasad by adoing rigorous estimation thacniuas which sare mors axact rasults in mixlures mavy acty mathods can ba usad). The adorion of ngoraus
i to calculate mers it far tester icx and test of ather physical prapertics invokved in Grane are recommended as a new project.
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