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Po3paxyHkoBo-rpaciuHa pob6ota 1 (PP Ne1). MogenioBaHHA yCTaHOBKM

ctabinisauii rasoBoro koHgeHcaty y ChemCAD [1] (CAMNP TexHONorvHMX niHin
Ta KOMMSEKCIB XiMiMHMX BUPOBHMUTB / [ductaHuinHuim kypc. - Cymun: Cym[Y, 2016.
[EnekTpoHHUn pecypc] — Pexxum goctyny: http://elearning.sumdu.edu.ua/s/bb-89t )

3aBaaHHA:
1. MNMocnigoBHo BMKOHATK 3aBaaHHA Ne2.3, 2.5, 2.7, 2.9, 2.11, 2.13, 2.15, 2.17, 2.19 [2]
(MaTtemaTtunyeckoe MoZeNnMpoBaHme XUMMUKO-TEXHOMNOIMYECKNX CUCTEM c

ncnonb3oBaHnem nporpammbl ChemCad: YuyebHo-meToanyeckoe nocobue / KasaH. roc.
TexHon. yH-T. Coct.: H.H. 3uaramnHos, T.B. JlanteBa, [I.A. PbikoB. — KazaHnb, 2008. — 160
c.).

2. lNpoaHanisyBaTu OTpUMaHi pe3ynbTaTu, CKNacTu 3BIT NPO pes3ynbTaTu MOoAernoBaHb Y
dopmaTi Microsoft Word (*.doc, *.docx), akuinHagicnatn Ha nepesipky. [ns uboro cnig
BUKOHATW 3aBdaHHA Ne3.3, 3.5 [2] (Maremartuyeckoe MOAENUPOBaHME  XUMUKO-
TEXHOMOIMMYECKNX  CUCTEM _ C _ucnonb3oBaHmem  nporpammbl  ChemCad:  YyebHo-
meToandeckoe nocobue / KasaH. roc. texHon. yH-T. Cocrt.: H.H. 3uatamnHos, T.B. JlanTtesa,
[.A. Pbixos. — KasaHnb, 2008. — 160 c.).

2.3 YnpaxHeHue. Co3gaHue HOBOroO 3aaHus.
1. 3arpysnte ChemCad.

@ CHEMCAD63.1 - X

OKHe KomMaHabl BBeCTU ums 3agaHms TUTOR1.

& CHEMCAD 6.3.1- [D:\Documents\CymlY\YuebHeii npouecc\CAMNP T/KNTUTOR1.cch]

Ctrl+N
Ctrl+Q

Ctrl+5

Save As...
E-mail Simulation...

& CHEMCAD6.3.1 )
Browse Simulation

Export ’

2l ] New...
Open... Cirl+0

Print... Ctrl+P
Print Preyiew

Print Setup.

Page Sctup..

Print Job Note...

E-mail Simulation...

Preferences...
Print Setup...
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Exit
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Hwxe npegnaraeTca onucaHve TEXHOMNOIMMYECKOW CXeMbl, MOCTPOEHME U UccrnefoBaHue
koTopon OygeT npoBOAMTLCA B Crefyllmx 3afaHuaxX B COOTBETCTBMM C  dTanamu
MOAENNPOBaHUS.

Ha puc. 2.3 nsobpakeHa TexHonorn4yeckas cxema npouecca crabnnusauymm

rasoBOro KoHgeHcaTta.

HasHayeHne ycTaHOBKM — nomnyveHue cyxoro rasa (NoTok 5) ¢ 3agaHHOM TemnepaTypown
TOYKM poCbl, CTabunNbLHOro rasoBoOro KOHAeHcaTta (MOoToK 9) € 3agaHHOW KOHUEeHTpauuen
nponaHa, Wnpokon dpakumm yrnesogoponos. McxogHoe cbipbe (NOTOK 1) — ronoBHON
HarHeTaTenbHbIA MOTOK U3 YCTAaHOBKW AerngpaTtauuu u geMmepkantaHusaumm — noctynaet B
MEeXTpyOHOe NpOCTPaHCTBO KOXyxoTpybyaTtoro TennoobmeHHuka-pekynepatopa 1, rge
oXxnaXgaeTcs 3a CYET MOTOKa Cyxoro rasa 4, ganee nocrtynaeT B TennoobMeHHUK 2, rae
oxnaxgaeTca OO0 3ajaHHOW TemnepaTypbl U YacTUYHO KoHAeHcupyeTcs. B cenapatope 3
npoucxoguT pasgerneHne Ha rasoBylo (NOTOK 4) n xuakyto (noTok 6) dasbl. XKngkaa dasa
nocne JpoccenupoBaHua B 4 [MOAAeTCAd Ha pasferieHMe Ha BEpPXHI  Tapenky
pekTurkaumoHHon KonoHHbl 5. C Ky6a KOMOHHbI OTOMpaeTcs CTabunbHbIR KOHAeHcaT
(noTok 9), ¢ Bepxa KOMOHHbI — LWIMpOKas hpakuma yrnesogoponos (NoTok 8).

Puc. 2.3. TexHonornyeckas cxema yCTaHOBKW cTabunusaumm rasaoBoro KoHaeHcarta

MoctaHoBka 3agauu: [pu 3agaHHbIX NapameTpax Cbipbs, cneumndukauusx annapaTtos
NPOBECTUN pacyeT MaTtepuanbHO-TennoBoro H6anaHca paccMaTpuBaemMoro npouecca.
[MpoekTHble TpeboBaHUSA:

- HawuBbicLuas Touka pockl Nony4YeHHoro rasa (NoTok 5) gomkHa 6biTk He Gonee -3,9 °C.

- CrtabunmsnpoBaHHbI KOHAEHCAT (MOTOK 9) AOMKEH cogepXaTb nponaH He 6onee 1%
MacCOBOrO.

UcxoaHble gaHHble:

lMapameTpbl NOTOKA CbIpbS:

TemnepaTypa, °C 25.00;
[aeneHne, 6ap 15.00;
[MOKOMMNOHEHTHBIN MAaCCOBbIV PACXOA Cbipbs, Kr/y:

1. AsoT 1500;

2. MeTtaH 33500;
3. OTaH 7500;

4. MponaH 4500;

5. N306yTaH 500;

6. H-6yTaH 500;

7. \3oneHTaH 1000;

8. H-neHTaH 400;

9. H-rekcaH 600.
Cneuudukaums TennoobmMeHHnka 1:

Twun TennoobmeHHMKa KOXyXOTpybuaTbin.
lMepenag paBneHns Mexay BXOAOM U

BbIXOO0M 1151 MEXTPYOHON CTOPOHBI 0.3 6apa.

Mepenag gaBneHns mexay BXoaom v




BbIXO40M A5l TPYOHOW CTOPOHbI 0.3 6apa.
MonbHas gons napa B BbIXOAHOM

NOTOKE MEXTPYOHOI CTOPOHDI 1.0.
Cneuudukaums TennoobMeHHMKa 2:

Tun TennoobmeHHMKa KOXyXOTpybuaTbin.
Mepenag aaBneHus 0.3 bapa.
TemnepaTypa BbIXOQHOIo NOTOKA -20 °C.

Cneundumkauma cenapatopa 3. B paHHOM npumepe cenapaTtop MO  YMOSYaHUIO
ncnonb3yeTca Kak YCTPOWCTBO pasgeneHvs das npu  TemnepaTtype v [aBreHuu
BXOOHOrO NOTOKA.

Cneuudukaums knanaHa 4:

BbixogHoe pnaBneHue 9 Bap.

Cneuundurkaumst KONOHHbI 5:

Yucno tapenok 12;

lMoToK NUTaHNS NO4AETCS Ha BEPXHIOK Tapenky;

Twn Tapenok KnanaHHble;

[laBneHne Bepxa KONOHHbI 9 bap;

lMepenag AaBneHUs B KONOHHE 0.3 Bapa;

Pexxnm paboTbl KMNATUNbHUKA:

MaccoBbIi pacxof KyboBoro ocraTka 1000 Kkr/v;

OueHka TemnepaTypbl BEpXa KOMOHHbI 40 °C;

OueHka TemnepaTypbl HU3a KOSTOHHbI 120 °C.

MeTopg pacdyeTa TEpMOANHAMUNYECKNX CBOWCTB:

PacueT koHCTaHT ha30BOro paBHOBECHS no metoay lNeHra-PobuHcoHa.
PacyeT sHTanbnumn no metoay lNeHra-PobuHcoHa.
MapameTpbl CXOANMOCTH:

Pac4yeT cxogumocTn peunknos no metoay BercrtenHa.
YacToTa yckopeHus 3.

Pexum pacyeTta nocnegoBaTefNbHbIN.

3. [na Tekylwiero sagaHusa ncnonb3yeTtca cuctema eauHul nameperHna Alt SI. C nomolybio
komaHabl Format/Engineering Units (®Popmat/ EAnHULbLI M3MEepeHUs) YyCTaHOBUTbL B OKHE
Engineering Unit Selection (Bbibop eguHnL nsmepenus) cuctemy eguHuy usmepeHus Alt
S| (MogudmumposaHHasa cuctema CU).

T

- Engineering Unit Selection - X |
& CHEMCAD 63.1 - [D:\Documents\CymMY\Yuebrbiii npoyecc\ CAMP TAK\TUTOR1.cc67]
T ; o : Units selection Options and references |
@ File Edit View Format| Thermophysical Specifications Run Report Plot Sizing
(R T T |
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 CHEMCAD Explarsr 5 Starting IDs Time h Lig. Density / Conc. | kg y i
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- QP Compane WY oo Back Tenperaiuel B B e m | sohbiiyFer  |ymerns
- 7 Themmod; § UnitOp box ’ Pressure bar v|  Diameter m ~  DipoleMoment  |Cm v ﬂ
_ 'r \ Fowshod EI\IP::Iern : Erthalpy M ~ Length o . CakeResistance | mdkg v |
75” g -2 ; ¢ Work Ml v Velociy e « | PackingDP mm water/m ~ !
Sensitivty | Armowheads
] i Liquidvolme | m3 v mea e «| Curency §
i . Color 4 |
- [] | DatsMar W gy Liquid ol Rate  m3/h ~ Heat Capaciy klikgK | Curency factor i
o] savedct | Aign » Crude Flow Rate  m3‘h v Speciic Heat kg v i
: Import Bitmap... Wapor Yolume m3 ~ Heat Trans. Cosff. |W/m2-K w | [ALT SI Save Profils ‘
Groups
j ( ) | VepuValRae  mdh ¥ | Them Conduet, | W/mk s Load Profile
e S Layes
i (2 Template J English | Al S| sl | Metic LoadDefaul | SaveDefaut Cancel ‘ oK ‘
|
=

T
2.5. YnpaxHeHue. Bbibop KOMNOHEHTOB
1. 3arpysutb 3agaHune TUTORA1.

@ CHEMCAD 6.3.1
*|File| License Component Database View Help

E-mail Simulation...
Preferences..
Print Setup...

Ctrl+N H H
Cul+0 |
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2. BobinonHute komaHay ThermoPhisical/Component List (Tepmodwmauka / Cnmcok
KOMMNOHEHTOB) W O3HaAKOMUTbCA C onuuaMmnm okHa Component Selection (Bbibop
KOMMOHEHTOB).

7 Select Components X
@ CHEMCAD 6.3.1 - [D:\Documents\CymY\Yuebheii npouecc\CAMP TAK\TUTORT cc6]
6 e Edt. View Formet Tnemaphysicl] Specications Run Report. Plot. Siing. Tooks Window Help Avallable Companents Selected Components:
T E——— i D Name CAS  Fomuls LastModfi. Sowce ~ | Top || Mame CAS  Last Modif
H omponent Database H H :
Chmlom i R | Component D L Ol i i 1 Hycrogen 1333 H2 023708 System .
§/CHEMCAD Explorer, s | 1|43 Select Components... I 2 Methane 74828 CHe  02/27/08.. System P
~ Electrolytes [ 3 Ethane 74840 C2HE  O2/270B.. System
2 ;ﬁ Components PP Qe 4 Propans 74936 C3HE 022708 System
| y . e " 5 lsobutane 75285 C4HI0  02/27/08.. System
& i 5 |Butane 75285 CAH10  D02/27/08.. Spstem
™ Fowsheet Thermodynamics Wizard... 5 2Methylpropa.. 75285 CAH10  02/27/08 .. Spstem
¥ J Thermodynamic Settings... £  NBulane 1065, C4HI0  O02/27/08.. System
—— Edit BIPs 7 IPentane 78784 C5HIZ  02/27/08.. System
Regress BlPs.. 7 lsopentans 78784 CEH12  02/22/08.. System
#- (5] Data Maps = 7 2Methybutane 78784 CSH12  02/27/08.. System Dowin
- Impait CAPE GPEN... B MPentane W96, [SH12 (2/27/08.. Sustem ¥ (o
[ seved crans g B ettom
. () Groups Search Delete Clear
: I [ [ Hewt Copy From Ancther Simulation
| Layer
o~ Oplions Advanced Cancel oK
o (= Templates

3. Bectn cnepywowme komnoHeHThl: Nitrogen (A3oTt), Methan (MetaH), Ethan (3TaH).
[1ns BBO4A KOMMOHEHTOB UCMNONb30BaTb PasfnyHble CNOCOObI.

4. [Job6aBnTb B CNMCOK KOMMOHeHTbI: Propane (Mponan), I-Butane (U306ytaH), N-Butane
(H-6yTtaH), N-Pentane (H-neHTaH), N-Hexane (H-rekcaH). BctaBuTb nepes KOMMNOHEHTOM
N-Pentane (H-neHTaH) komnoHeHT |-Pentane (M3oneHTaH). [Ins coxpaHeHMs CO34aHHOro
CM1cKa KOMMOHEHTOB HaxaTtb KHomnky OK.

7 Select Compenents X
Awailable Components Selected Components:
D Mame C45  Fomula  LastModfi. Sowee » | Top | | Name 045 Last Modifi
5 IButane 75265 C4HI0D  02/27/03.. System Ninagen P2, IRA27A08
5 Methylpropa. 75285 C4HID  02/27/08.. System o hthane 4828 02/27/08
£ MBulane ES,.,  C4H10  02/27/08.. System Ethane D 0242708,
7 IPentare 7a784  CSH1Z  02/27/08.. System Propane 4936 02/27/08
7 lsopentane 7a784  CSH1Z  02/27/08.. System |Butane 75205 02/27/08
7 2Methylbutane  7ETE4  CHH12  02/27/08.. System N-Butane 106978 02/27/08.
8 MFeniane 096, CHHIZ  02/27/08.. System 4 .
9 Mepertane  4B38. CSH12  02/27/08.. System N-Pentane 109660 02/27/08
3 22Dimethylpr. 4638. CSH12  02/27/08.. System NHeane 110543 02/27/08
10 MHewane 105, CBH14  02/27/08.. System
1 MHeptane 1426, CPHIE  02/27/08.. System Down
12 NOctare 1116 C8HIB  02/27/08.. System Y
< > Bottom
Search Delete Clear
‘ Nest Copy From Another Simulation
Options Advanced Cancel

2.7. YnpaxHeHue. Bbibop mopenen pacuyeta TepmMoaMHAMUYECKUX CBOMCTB CMecHU
1. B 3apaHum TUTOR1 BbibpaTb MeTOAbl pacyeTa KOHCTAHT (pa3oBOro paBHOBECUSA U
SHTanNbNUN.

[nsa Bbibopa Hauny4ywero meToga pacyeTa KOHCTaHT pa3oBOro paBHOBECUS UCMONb30BaTh
Wizard cuctemy. BeinonHuts komaHgy ThermoPhisical / K Value Wizard (Tepmocdusuka /
KoHcTaHTa paBHoBecusi), B OkHe Thermodynamic Suggestions (TepmogmHamudeckue
pekomMeHgaLumm) BBECTU AaHHbIE:

- B nona Temperature Min (MuHumanbHaa Temnepatypa), Temperature Max
(MakcumanbHasa TemnepaTtypa) BBOAUM 3Ha4eHnsa -22 n 120 cCOOTBETCTBEHHO, MOCKOSbKY
HaMMeHbLUEN TemnepaTypol npouecca ABNAeTcA Temnepatypa BbIXOQHOMO MOTOKa M3
TennoobmeHHnka 2 co 3HadeHuem - 20°C (-10%), a mMakcMmanbHOW TemnepaTypoWn
npouecca SBMSeTcA oueHka TemnepaTtypbl B KUNATUMbHUKE KOMOHHbI S CO 3HayeHuem
132°C (+10%);

- B nona Pressure Min (MuHumanbHoe pasneHue), Pressure Max (MakcumanbHoe
JaBneHve) BBOAWM 3Ha4yeHUs 8 u 16.5 COOTBETCTBEHHO, T.K. HAUMEHbLLUMM AaBNEHUEM
B npouecce SBNAETCHA BbIXOAHOE [AaBfieHue B knanaHe 4 co 3HaveHunem 9 Bap (-10%), a
HanbonblMM — aaBneHne B Notoke nutaHnsa 1 — 3HadveHne 15 Gap (+10%). CoxpaHutb
AaHHble, HaxaB kHonky OK. Wizard cuctema pekomengyeT mogens SRK (Coase-Peanux-
KBoHr). MpnHATbL pekomeHaauum cuctemsl Wwenykom no kHonke OK.




T
‘[ - Thermodynamics Wizard - Pl

The sslection of thermadynamic models is based on the
companent class. data avaibilty as well as the T/F operation
range of the process. Llse the suggestions of the expert system
5 2 quide only

Select companents to ignore (e.g., non process utiities)

<Mone> ~ || <Morer ~
<Mone> ~ || <Morer ~
<Mone> ~ | eMonex ~

Pleass enter the temperature/pressure range of the process

Temperature Min 22 C

Temperature Max 120 €

Pressure Min s bar

Pressurs Max 165 bar CHEMCAD 63.1 x
i 05

EpE TR L Selected K = SRK, H = SRK

Help Cancel oK

- Mbl xoTum wncnonb3oBaTb Mogenb Peng-Robinson ([eHra-PobuHcoHa), noaTomy B
nosismsluemcs okHe K Value Options Hy)XHO BbIOpaTk Ty Moferb.

U3 - Thermodynamic Settings - % |

Kvalue Models Enthalpy Models ‘ Transport Propertes |
Blobal K Value Madel ol Phase Optor:
i3 = @ Yapor/Liquid/Solid
Frapsan Streed ~ S
CEM Modiiad wison € apor Liguid Linuid/5 o
Henty's Law
Ideal Yapor Pressure (Raoult's Law) Wi ater/Hydrocarbon Solubilty:
Kb  Miscible
Margules & Immiscible
Maurer
Modified UNIFAC ‘wikson modsl salt <Mone> hd
HRTL

FRA No. of BIP sets _
E?éﬁ Diefault BIP set

Peng Robinson
Polynomial K [~ SetHerry companents
Reqular Solution (S catchardHidebrand)
SAFT

I~ Setlocal thermodynamics
SRK I Clear alllocal themodvnamics
%EE’ B’Sﬁ:’dra‘mn [ Reflash input stieams for local H madsls.

T wdilzon

TSRK

UNIFAC
UNIFACLLE
UNIFAL Palymers
UNIQUAC

| UNIQUAL / UNIFAC

USAK (User K File]
HelpVan Laat Ere rot applicable for this k walus option Cancel oK
o Twisen b %

T

2. [Ona pacyeta SHTanbnuu BbINONHWUTL  kKomavdy ThermoPhisical / Enthalpy
(Tepmodpuamka / QHTanbLNNL). YOeauTbCca, 4YTO nporpamma aBTOMaTUYECKU yCTaHOBWUNA
AN pacyeTa SHTanNbMMU TOT Xe MeTod, KOTopbl Obin BbibpaH AN pacyeTa KOHCTaHT
¢asosoro pasHoBecud. CoxpaHuTb Bbibop, Haxas kHomnky OK. |

Thermodynamic settings - x|

Kuvalue Models | Enthalpy Models Transport Praperties ‘

Glabal Enthalpy Madel

Peng-abinsan v

Ideal gas heat capacity:

DIPPR ~
[ Use heat of solution file
S Steam table
e clectraie enthl
v " Quick fi v
T Heat of Miing by Gamma I Compressed water pressure conection for steam tablz

Nate: The Bips from YLE data may nat be suitable for
heat of mixing by gamma. Use this option careiull

Help Cancel oK

2.9. YnpaxHeHue. Pa3amelleHne nMKTorpaMmM TeXHOSTIOFMYECKOU CXeMbl

1. BbINONHUTBL NOCTPOEHME TEXHOMNOMMYECKON CXeMbl B COOTBETCTBUM C pUc. 2.3.

[ns atoro nepentn B pexxum Mode: FlowSheet: (Pexxum: TexHonornyeckass cxema:). [Ans
yoobctBa  pasmelleHus NUKTOrpamMm BbIMOMHUTL komaHay View/Grid Visible
(Bng/OTobpasuTb ceTky).
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H Refresh drawing (F3) r ) H H H H [— 8
H | 9 d % b b T ARCAIER. § ficry=-hé
ettt W 700m Options » F&&. & . ..—-L: T ' ,‘&
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Status Bar
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Snap to Grid
(3] | D W Change Grid Size

| Show Page Bounds
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Flowsheet Settings ~ * |
B () G | Refresh Dats Boxes

J L Layers v

o (= Templates ‘-‘

MepBbIi annapaT — 3TO NWUKTOrpamMMa WUCTOYHMKA NuUTaHus — Feed #1 -
lMocne ero pasmelyeHus, ncnonesys Sub Palletes (JononHuTenbHyio nanutpy), Bbibpatb

nuktorpammy — Heat Exchanger #5 ([ByxCTOpOHHEro TennoobMeHHMKa) {H‘ n
pasMecTuTb Ha cxeme nocne nuktorpammbl Feed. TennoobmeHHuk nonyyun ID, paBHbIN
1.

Bbibpate nuktorpammy Heat Exchanger #3 & N MOMECTUTb €€ COrfnacHo PUCYHKY.

3aTtem pasmecTuTb Ha cxeme nuktorpammy 7 Flash (Mcnaputens).

Mpn  pasmeweHmn  nuktorpammbl Control Valve (PerynupoBo4yHoro knanana) %
BbINOMHUTL €€ MoAUMUKaLUI0 B COOTBETCTBUM C NPeACcTaBNeHNEM Ha TEXHONOrnYecKom
cxeme (puc. 2.3)

[ns pasBopoTa nuKTOrpamMmmbl UCMONb30BaTh KOMaHAy KOHTEKCTHoro meHto 90 Clock Wise
(MoBopoT no yacosown ctpenke Ha 90 rpagycos).

Hanee, ncnonb3ys Sub Palletes (JononHuTenbHy nanuTpy), BblIbpaTb MNUKTOrpamMmmy

Tower #4 &- 1 pasaMmecTUTb NOCMe perynMpoBOYHOro KrnanaHa.
3aBepwmnTb  pasMmelleHMe  MUKTorpamMm  annapaTtoB Ha  CXeMe  BbiCTaBfEHUEM

nukTorpammbl Product (MpoaykT) =,

@& CHEMCAD 6.3.1 - [D:\Documents\CymM\YueBrbiit npouecc\CATP TIK\TUTORT.cc67] = X
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2. lNepekntounTbea B pexkum Mode: Simulation n coxpaHuTb 3agaHue.




2.11. YnpaxHeHue. CoeaAMHEeHUe NUKTOrpaMM TeXHOSIOrM4eCKOU CXeMbl

1. BeInonHuTb coeanHeHne annapaToB TEXHONOMMYECKOW CXEMbl MOTOKaMM B COOTBETCTBUN
C puc. 2.3.

Ons atoro nepentn B pexum Mode: FlowSheet, B Main Pallete (OcHoBHOM nanutpe)
BolbpaTb cumBon  Stream ([1oTok) M NoOABECTU KypCOPp K WUCTOYHMKY  MUTaHUSA
(nuktorpamma Feed). NMpn oTobpaxeHnn BbIXO4A B BUAE KPACHOM TOYKM, LLUENKHYTb
NeBOM KHOMKOW MbILKW, HapucoBaTb MNOTOK, MNOABEAA Mbllb, COrNacHo pwuc. 2.3, K
TennoodbmeHHnky 1 (nuktorpamma Heat Exchanger). Korga otobpasutcs BxoAa
TENMOOOMEHHNKA KaK CUHAS TOYKa, LUENMYKOM MbIWW noacoefuHuTb noTok. lMporpamma
n3obpasnt NOTOK, MAYWMA NPAMO B 3Ty TOYKy, U npuceouT emy ID Homep. Tak Kak
nporpamma npucsausaet |ID HoMmepa nocnegoBaTenbHO, TO HOMEpP 3TOro noTtoka Gyget 1.
[na n3obpaxeHnss BTOpPOro noToka Hago Kypcop NOABECTU K BbIxogy TennoobmMeHHuka 1 un
cosgatb NOTOK, MAYWMA K neBoMy Bxody B TennoobmeHHuk 2 (nuktorpamma Heat
Exchanger). 1306pa3untb Ha cxeme Bce ocTasibHble NOTOKN.

— 1| | Raletie
" Search for UnitOp[s)

All UnitQps
CHEMCAD 5 Symbols

1E3 >

& TuToRrt E
2. [Ina BBOAa HagnNuCKU «peuunkn» K NOTOKY 4, cornacHo puc. 2.3, UICNONb30BaTb 3fieMeHT
Text (TekcT) Main Palette (OcHoBHOWM nanuTpbl). Nocne 4ero, yCTaHOBUB KYpCOp B HY>KHOM
MecTe, BBECTU TEKCT.
3. Mepekniountbcas B pexum Mode: Simulation u coxpaHuTb 3agaHue. ObpatuTte
BHMMaHWe, 4to Te noToku, kKoTtopble ChemCad Bbibpan B kKayecTBe paspbiBaemblX,
oTOOpaxalTCs Ha CXeMe KpacHbIM LIBETOM.
2.13. YnpaxHeHue. 3agaHue napaMeTpoB NOTOKOB NUTaHUSA
1. B 3agaHun TUTOR1 BBecTu napameTpbl noToka NuTaHus. [na 3TOro BbINOSHUTL
komaHgy Specifications/Select streams (Cneundumkaumn/Beibop notokos). B okHe Edit
Streams (PepaktupoBaHne  MNOTOKOB) B COOTBETCTBYKOLME MONS BBECTU 3HaAYEHUS
napameTpoB MOTOKA NUTAHUA: MOKOMMOHEHTHbIE MACCOBble pacxoAbl, TemnepaTtypy Wu
AasneHue (cMm. 3agaHue 2.3).

& CHEMCAD 6.3.1 - [D:\Documents\ CymY\Yuebrsiii npouecc\ CAMP T/K\TUTORT. cct]
i@ File Edit View Format Thermophysical Specifications| Run Report Blot Siging Took Window Help

i ~ i B |  Select Streams "L:* - & wa ‘0
- CHEMCAD Explorer = . 9| Eeed Streams .
(B CFUUR A 5 e =T, LS
= Cut Streams 5 Edit Streams X
1] Flowsheet Copy S
{ py Stream Data...
B Copy Stream Data From... | Flash Cancel
= ...
i Copy UnitOp Data... —— ] =il
Temp C 25
Edit UnitOps » o e
Select Cut Streams @ Vapor Fraction 0

Reset Cut Streams

] Enthalpy MJ/h |0

Total flow 50000
Total flowunit | kg/h
Comp unit kg/h
Nitrogen 1500
Methane 33500

Ethane 7500
Propane 4500
|-Butane 500
N-Butane 500
I-Pentane 1000
N-Pentane 400

< & |N-Hexane 600

® TutoR1

- |

2. [Ana coxpaHeHus AaHHbIX HaxaTb kHonky OK.




2.15. YnpaxHeHue. BBoa cneuncpukaumm annapatoB TEXHONOMM4Ye€CKOU CXeMbl
1. B sagaHun TUTOR1 BbINONHMTL BBOA NapaMeTpOB annapaTtoB TEXHONOIMYECKON CXeMbI

ctabunmnsayum rasoBoro KOHAEeHcaTa.

[na BbiBOgA Ha 9KpaH OKHa BBoAA NapaMeTpoB annapaTta WCMNonb30oBaTb pasHble

cnocobbl:  komaHay Specifications/Select

Unit Ops

(TexHnyeckmne ycnosusi/Beibop

obopyaoBaHus), ABOMHOM LLUENYOK NIEBOW KMaBULIM MbIUXM HA MNUKTOrpamMme annapaTa,
KomaHay KoHTekcTHoro meHto Edit Unit Op Data (PegaktnpoBaHne napameTpoB eAnHULbI

obopynoBaHus).

& CHEMCAD 6.2.1 - [D:\Decuments\CymM¥\YueBrtii npeuecc CAMP TAKITUTOR .cc6] - >
@ Fle Edit View Format Thermophysical |Specifications| Run Report Plot Sizing Tools Window Help -8
i paiaes 1 i el 1o
- e =) Feed Streams o : s o
; CHEMCAD Explorer. g = x —J](gigakte E
- = Cut Streams
A o ) e “ Search for UnitOp(s]
| Flowshest Copy Stream Data...
1 Copy Stream Data From... | V| Go!
..
- Copy UnitOp Data.. Al UnitOps
UritOp | ——— CHEMCAD 5 Symbols
Untop | o e U (S seefUrnops I 5 (2] ) — \ i) | +l
|| Select Cut Streams Add UnitOp Sequence Group... b
UnitOp .. { | Reset Cut Streams View/Edit Sequence Group r =
UritOp1 Remove Sequence Group 3 y JRun This UnitOp g :@: .!: -F -—D—-
_Edit UnitOp Data...
Unitp 1. Copy UnitOp From...

Edit UnitOp Streams..
View Stream Composition

View Stream Properties

L Stream | o cut CtrleX
- Copy Ctrl+C
L Stream |
"L S Delete Del
- Swap unit
L Stream 1.
- |« Flip Horizontal Curl+H
- L Stream | ‘ Flip Vertical Ctrl+)
& ) Tutort  E Rotate Clockwise
L Stream |
" fl Rotate CounterCW
L Stream | | Edit UnitOp ID...
- Edit Name...
- L Stream |
Show ID
Senstivity Stu... v Plot Column Profile
i = 2 | Plot Heat Curve
R;{ & S - 2 Vi Erors and Wamings | Run Trace | Netes View Column Profile

Edit selected UnitOps

Column Diagnosis

Drawing Symbols
Heat Exchangers
Miscelaneous

Piping and flow

Reactors

Separators

Solids handing
Zoom:100.% (84726065

H:PR NUM

Ona TennoobmeHHnka 1: BbibpaTb Bknagky SpeC|f|cat|ons (TexHnyeckne ycnosus), B
nons Pressure Drops: (lMepenaa gaBneHuns:) BBECTU 3HAYEHMA Nepenaga gaBNeHUs mexay
BXOLOM M BbIXOAOM Ansi 06emx CTopoH TennoodbmeHHuka: ana Stream 1 (MNotoka 1) — 0.3

Oapa, gns Stream 4 ([NoTtoka 4) — 0.3 6apa.

B Vapor fraction stream 2 (Jonsa napa notoka 2) 3agatb TO4Ky pocbkl pasHon 1.0.

- Heat Exchanger (HTXR) -

*

Speciications | Misc. Settings \

Simulation mode: 0 Enter specifications [CHEMCAD simulatior]

Utilty option: 0 Utility Diptian Off

Enter one specification only

Temperature stream 2

Temperature stream 5

Wapor raction stieam 2 1
Yapor fraction shieam 5

Subcooling stieam 2

Subcooing stieam 5

Superheat stisam 2

Superheat stieam §

\sh

Heat duty (specified)

Cost Estimations |

Pressure Drops: (defaults=0]
Stream 1

Stieam 4

Delts temperature specifications:
Minimum delta temperature
Hot outlet - cold irlet

Hat inlet- cold outlet
Stream 2 - sheam 5

Stream 2 - stream 1

oo o0 0o

Stream 5 - stream 4

Heat transfer coefficient and area specification:

Spesifing both Ul and & counts s a single theimal specification

Heat tansfer cosfficient (L) [ | wi/m2k
e [per shell  m

Help

CoxpaHnTb AaHHble, HaxxaB kHonky OK.

Cancel 0K

[na TennoobmeHHuka 2. BeibpaTtb Bknagky Specifications (Cneuundmkaumn):
B none Pressure Drop BBecTu 3HayeHue nepenaga pasneHus, pasHoe 0.3 6apa, B none
Temperature of stream 3 (Temnepatypa notoka 3) BBectu 3Ha4yeHume -20 °C.




- Simple Heat Exchanger (HTXR) - X

Specifications ‘ Uty Fiating Cost Estimations
o2
Pressure diop bar
For design mode, enter only ONE of the following:
Temperature of stieam 3 20 C
Vapor fraction of stream 3
Subsaoling for stream 3 c
’“ Supstheat for stream 3 C
Heat Duty bhich
Delta Tstieam 3 - stieam 2 C
Backealc Made [far Autacalck
0 Mo back calculation v
Calculated Heat Duty Mdih
LMTD (End points) C
LMTD Corr Factor
Uity Flowrate (see Fiating Cave) kath
|
Help Cancel oK

Ona cenapatopa 3. B pgaHHOM npumepe cenapaTop paccyuTbiBaeT napameTpbl
BbIXOAHbIX XUOKOTO M MapoOBOro MOTOKOB MPW W3BECTHbIX MapameTpax BXOQHOro NOTOKa
N B Apyrnx cneumdumkaumax He HyxagaeTcs.

Ona BeHTMNs 4. [laBneHne Ha BbIxoge W3 BeHTUNA cooTBeTcTByeT 9 Oap. B okHe
BBoAa napameTpoB B none Outlet pressure (aBneHue Ha BbIxoae) BBECTU 3HaYeHue 9
Oap.

9 - Valve (VALV) - be
D: 4
[~ Close valve completely {tum valve off
Enter one of the options:
Outlet pressure ] bar
Pressure drop bar
Dew point temp C
Bubble paint temp C
Help Cancel oK

Ona crtabununsatopa 5. Buibpate Bknagky General (OOwas koHdwurypaums) m BBECTU
3Ha4yeHus cnegyowmx napameTpos:

B cnucke Condenser type (Tun koHaeHcaTopa) yCTaHOBUTL TUN KoHAeHcaTopa — 0 Total or
no condenser (0 NONHLIA KOHAEHCATOP WMAW HET KoHAeHcaTopa).

B none Top pressure ([JaBneHne BBepxy) BBECTU 3Ha4YeHue 9 bap.

B none Colm press drop ([lepenan AaBneHus B KOMOHHE) BBECTWM 3HaYeHWe nepenaga
AasneHns B kKonoHHe 0.3 6apa.

B none No. of stages (Uucno Tapenok) sagatb 4ncno Tapenok pasHoe 12.

Pagom ¢ nonem Feed tray for stream (Tapenka nutaHma gna notok BeiBogutcs ID Homep
NoOTOKa NUTaHUA (HA cCxeme 3TO MNOTOK 7), a HenocpeacTBEHHO B none Hago 3ajaTb
pacrnonoXeHne Tapenku nuTaHua — 3To Tapenka Homep 1.

- TOWR Distillation Column - %

General ‘ Specilications | Convergence | Cost Estimaion 1 ‘ Cost Estimation 2

General Model Parameters ID: &

Condenser type 0 Total or no condenser ~ Amhbient heat transfer

Subcooled temp € Hesat transfer area/stage mz
Heat transfer coeff. (U] WM K

Ambient temperaturs C

Top pressuis 3 bar

Cond press dhap bar

Colm press drop 03 bar

Fleflux pump pout bar

Bottom pump pout bar

Mo. of stages 12

Feed stages:

e A |

Help Cancel oK

Mocne 3aBeplueHMs BBOAA napameTpoB Ha Bknagke General nepeitTM Ha BKNaaKy
Specifications (Cneuudukaummn). B cnucke Select reboiler mode: (Bbibop pexuma kyba:)




yKasaTb pacxopf KyboBoro notoka konoHHbl: 11 Bottom mass flowrate (4 Maccosbiin pacxoz

Ky6. octaTtka). B none Specification (3HaueHune)

TOWR Distillation Column -

BBECTU 3HaudeHue pacxoga 1000 kr/u.
x|

Gereral ‘ Specifications

Condensar/Reboiler Specifications
Condenser mode:

0 Mo condenser ~

Select reboiler mode:

11 Battomn mass flowrate

Convergence

Heat and Material Balance Specifications

Speciication

| Cost Estimatior 1 ‘ Cinst Estinnstion 2 |

ID: &

Help

Cancel aK

|

Buibpate pasgen Convergence (CxogumocTtb), B none T top (T HaBepxy) BBecCTU
3HayeHne oueHkn TemnepaTypbl, paBHoe 40 °C, a B none T bottom (T BHW3Y) — 3Ha4YeHne

120 °C.

TOWR Distillation Column -

x|

General Specifications Convergence Cast Estimation 1 Cost Estimation 2
Estimates and Corvergence Parsmsters D 5
Estimates Convergence Parameters :
Initisizstion |0 Use siniple sstinstions )
Iterations
Side product estimations
Dist. rate Kmolh  Stage  Esimated flomrate Tolerarics
Fisflus rate kol . Damping factor
Ttap [40 B - kmalth Pressure profile | Specity pressure drop ~
T 2 fovhd) € ] kmolsh ¥ Run aptimization for infeasible design specs.
T bottom 120 C /] kmolh
Stage efficiency:
Tray efficiency profle | 0No efficiency profile
Caloulsted rssails
Candenser duty Mish Last stage
Fehiiler o Mih
Y Thermosyphon reboilst
Fisfus rncle kmoléh )
Yapon fraction
- -
Refius ralio [ wiater Quench

Help

2. CoxpaHuTb 3agaHue.

Cancel o
r

2.17. YnpaxHeHue. 3agaHue napaMmeTpoB CXOAUMOCTHU
1. B sagaHnm TUTOR1 3agaTtb napameTpbl CXOAUMOCTU. [ANA 3TOro BbINOMHUTL KOMaHAOY

Run/Convergence (Pac4et/ CxoanmocTb).

@ CHEMCAD 6.3.1 - [DA\Documents\CymMY\YueBHeni npouec\CATP TIK\TUTOR1.ce6]
i@ Ele Edit View Fomat Thermophysicel Specifications Bun| Report Plot Siing Tools Window Help

i - Convergence Parameters - %

[ Take a snap shot before runring Howsheet

~ st ) iR R | Kbt -lb H Recycle Convergence Methods
m—— - aSmterp———
JCHEMCAD Bxplocsep e | | Run » Convergence method For ‘Wegstein method only
s ot ,. Recyeles " Ditect substitution wegstein lower bound [
D_ﬂs eet Sensitivity Study vl @ egstein Wegstein upper bound
it Optimization ’ 7" Dorinant Eigenvalue (DEM) Mar flowshest itsrations |40
- Data Reconciliation ~ * [~ Plot stream history Speed up frequency 3
UnitOp ...
Cut stream method | Smart cut v
UnitOp |
. Recyols Tolerances Flash Calculations
UnitOp ... @ Flow rate .00t Flash algaiithm Nomal ~
. Temperatwie 0001 Flsh damping factor
. Fressure 0.001 Flash tolerance 12005
G UnitOp ... : Vapor fraction  [0.001
- Enthalpy g0
I L Stre Calculation sequence: Sequentisl madular v
= Steady State/Dynamics Steady state ~
L Stream |... -
FlowPressuie Conversion | Noy conversian v

L Stream |
L Stream ...

I™ Display trace window

I Generate run history
[~ Run one time step for dynamic simulation
[ Disable user interaction duing simulation ) -
I~ Allow dynamic editing anytime,

Iv Refresh data bowes after each run.

L Stream |
L Stream |

-"} Stream |... r

<

[ Refresh data bowes after each iteration

[~ Run Data Map at each dynamic time step Help

Cancel | oK |

B okHe Convergence Parameters (I'IapaMéprl
Convergence Method (MeTog cxoguMMOCTW pPELMKIIOB)
(BerctenHa). B none Speed up frequency (Yactota yckopeHus)

cxogumoctn) B obnactn Recycle
Boibpatb MmeTog \Wegstein
3agaTb  4acToTy

yckopeHusi paBHyto 3. B cnucke Calculation sequence: (lNocnegoBaTenbHOCTb pacyeTa:)




BblbpaTb Sequential ([NocnegosatensHbI) MeTog pacyeTa. [Ana coxpaHeHUst BBEAEHHbIX
napameTpoB HaxaTb knasuwy OK.

2.19. YnpaxHeHue. MoaenumpoBaHue TEXHONONMYE€CKOU CXeMbl

1. WUcnonb3ays komangy Run/Run/Run All (Pacyet/Pac4yeT/l[TonHbIin pacyeT), BbIMOMHUTL
MOAEenupoBaHMe  BCEW  TEXHOMONMYecKom  Ccxembl  cTabunmsaumm  KoHOeHcaTa.
lMpoaHannsnpoBaTb NOMyYEHHbIE pe3ynbTaThbl.

@ CHEMCAD 6.3.1 - [DA\Documents\Cymly\YusBhsii npouecc\CATTP TAKITUTORT cc6%] - x
i@ File Edit View Formet Thermophysical Specifications |Run| Report Plot Sizing Tools Window Help -8 x
] P (% B S [T e lCunvergEncEm TF e
H ik e - PN
e e ML B Runan IF == P
T = Recycles k Run Selected UnitOps || searehfor Unitons]
o Sensitivity Study Add UnitOp Sequence Group ! | -] Gl
Unit.. Optimization *| | View/Edit UnitOp Sequence Group | — |'
- f itOps
g Data Reconciliation Remove UnitOp Sequence Group ¥ | =
UritOp | : : CHEMCAD 5 Symbols |
. ~
|, usop. me N\ O [ 7
i
UnitOp |
g = ]
|, Unop ... ! gﬁ: Q "F 4
UnitOp | :
W . O
L Stre...
L Stream | ! é — - 1 -__ﬁ—- '@
L Siream ...
L Siream |
L Stream ...
L Siream | v
- 1< >
L Stream |
- \@- TUTOR?*  EH
L Stream ... ) u
- j 02/09/16 13:31:16  Run staried s —E
L Stream | |02/09/16 13:31:19  Run finished [Duration: 0:00:00:01] T
L Stream ... Miscellaneaus
Piping snd flow
Sensitivity Stu R —
< > 4
z i Separators
Red g sm - ‘V's“ﬁ‘ Erors and Warminge | Fun Trace | Notes ‘ e hondki
Run entire flowsheet Steady State KPR H:PR Zoom:100 % (2275,5860) HUM

2. N3smeHnTb paHHble ana crtabunusatopa 5, BBeaa Ansa KyboBoro npogykra AonMto
nponaHa 1%.

Ona atoro nobbiM 13 M3BECTHbIX crnocoboB BbIOpaTb cTabunusatop 5. B okHe BBoAa
napameTpoB nepentn Ha Bknagky Specifications (Cneuudmkaumm) n B cnucke Select
reboiler mode: (Bbibop pexuma kyba:) BbibpaTe pexum 6 Bottom component mole
fraction (6 MonbHasa pona komnoHeHTa B kyboBom ocTtatke). B none Specification
(8HaueHue) BeecTu 3HayeHue 0.01. Nocne Bbibopa pexuma Kyba Ha akpaHe oTobpasuTcs
cnmucok Component (KOMNOHEHT), B KOTOPOM HaAo BbibpaTb NponaH.

TOWR Distillation Column - be
General | Speciications Convergence ‘ Cost Estimation 1 ‘ Cost Estimation 2 |
Heat and Material Balance $pecifications ID: &5
Condenser/Reboiler Specifications
Condenser mode:
0No condenser ~
Select reboiler mode: Specification Companent
& Bottom component mole fraction ~| [om 4Propsne v
I~ Select component range
Help Cancel oK

[na ucnonb3oBaHMA KOHEYHbIX pe3ynbTaToB MOcnegHero MoOenupoBaHUS B KayecTBe
HayanbHoro npubnmxkeHusa Ha Bknagke Convergence (CxogmmocTtb) B none Initialization
(MHnumnanusauusa) eeibpate 1 Reload column profile (lMepesarpyska npodunsa KOMOHHBLI).




TOWR Distillation Column - x

General Specilications Convergence Cost Estimation 1 Cost Estimation 2
Estimates and Convergence Parameters ID: 5
Estimatss Convergence Parameters -
Initisization |1 Reload column profile ~ - —
Dist. rate [[123122 | kmolth 3{2;;"“'”;‘;;‘;’?5;‘“,}’;}5,3 Tolerance
Fefwrate [ | kmolh Kmalh Damping factor
Twp [EG4888 | C kmolth Pressure profile | Specify pressure drop ~
T 2 avhd) C kmolth ¥ Run optimization for infeasible desian specs
T bottom [131.517 € kmol/h
Stage efficiency:
Tray efficiency profile | 1 Mo efficiency profile v
Calculsted results S
Cindernser duty 'i Mizh Lost staae
Reboiler duty 581777 | Mish
T et Thermasyphen reboiler
Fieflus ratio I™ Water Quench

Help Cancel oK

CoxpaHntb BBeOEHHblE NapameTpbl. BbINONMHWTL  CHOBa MOLENUPOBAHUE  CXEMbI.
lMpoaHanusnpoBaTtb NOMy4YeHHbIE pe3ynbTaThbl.

3.3. YnpaxHeHue. [lpocMOTp pe3ynbTaToB pacyeTta

1. Ons 3apgaHma TUTOR1, wucnonb3ys komaHabl MeHo Results/Stream Properties
(Pesynbtatbl/CBOMCTBA MOTOKA), BbLINOMHUTL MPOCMOTP CBOMCTB. MacCOBbIi pPacXof
NOTOKa, MAacCCOBbIA pacxod NapoBOM U XUAKOW has, MONEKYNSAPHbIA BEC, 3HTANbLNNIO,
MacCoBbl€ LOMN KOMMNOHEHTOB 419 NOTOKOB 3, 4, 6 Npy TeKyLMX YCroBuAX npouecca.

[ns BbINONHeHMs 3agaHua BbINONHUTL KoMaHZy Results/Stream Properties/ Select
Properties. B okHe koMaHabl OTMETUTbL CBOMCTBA:

- B ctonbue Overall: Mass Flow Rate, Molecular wt., Enthalpy;

- B ctonbue Vapor: Mass Flow Rate;

- B cTtonbue Liquid: Mass Flow Rate;

- B cnncke Composition Option BbibpaTb mass fractions.
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i@ File Edit View Format Thermophysical Specifications Run |Report| Plot Sizing Tools Window Help

Agr] F— S AR Set Flow Units..
| oo - — - Format Reports...
= aaaae———— Stream Compositions vl
- @ Commorens | Sucam Properties __ select Properties ]|
y Themedim Particle Size Distribution Select Streams i
hemedynamics
: Preudocomponent Curves A St Gioup
| 1| Fowsheet UnitOps v View/Edit Stream Group » |
) » »
- Spec Sheet Remove Stream Group |
3 Distillation *| o A strearms
o ] | D Mers ( Topology Feed Streams
"] Saved Chts Thermedynamics Product Streams
=l User Component Data Unit Streams
3 () Groups = . || Mass and Energy Balances | ety . T
VL Loy Batch Results
J Dynamics o
S Temiidtes Format Consolidated Report...
Consolidated Report...
New..
Impert...
Global/Pos| Reports v
Simulation Reports v
NES
] - View Property Options - b e
Page 1 Page 2 |
Tvesl Twetsl Vapor Linuid
[ Maeflowrale [ Total act, wol I Mle flaw rate [ Male flow rate
[ Massflowrate [ Totalstd liq [ Mhass flow rats [ Misss flaw rats
[ Tenpersturs [ Totsl st vap [~ ap erth I Lin snth
I Pressure [ Heating value [ ap. entrapy [ Lia. entiopy
[~ Mole vap frac [ RYP fest) [ Moleculsr wt ™ Molecular wt
[ Mssswsphss [ Vapor pressune [ apor denstity [ Linui derisity
¥ Enthalpy [ Gilbbs free neray [ apar valume [ Linuid volume
I Enrapy I Wap. td. lig I Lia. st i
[ Cricsl Te Campasiion Option [~ ap std vap [ Lin std vap
I Criical Po s el i [~ Vap.Cp I Liquid Cp
[ Sq wirbase I Cpstw [ Lia Z factor 1
[~ Sq sihase [~ CpsCv ldesl [ Lin viscasiy
[ 4P oravity [~ WapZ tactor [ Lin.them cond
¥ Malecular wi [ ap viscasiy [ Lia. su tens
[ Tatal act. dens [ Wap thim, cond [ Latent heat
[ Relative humidity [ PH valis

Cancel ak




Mocne BbIObopa cBoWCTB BbI3BaTb KoMaHAay Results/Stream Properties/Select Streams,
ONA KOTOPOW B OKHe BblOoOpa MOTOKOB LUEMNKHYTb HA TEXHONOMMYECKON CXeMe Mo NoToKam
C Homepamu 3, 4, 6.

CHEMCAD 6.3.1 Page 1

Simulation: TUTORL Date: 02/09/2016 Time: 14:16:59
STREAM PROPERTIES

Stream 3 properties:

Overall Vapor Liquid Solid
Enthalpy MJ/h -2.004E+005 -1.965E+005 -3.952E+003 0.000E+000
Mass flow kg/h 50000.004 48507.239 1492.763 0.000
Avg. mol. wt. 19.710 19.313 59.471 0.000

Component mass fractions

Nitrogen 0.0300 0.0309 0.0003 0.0000
Methane 0.6700 0.6898 0.0254 0.0000
Ethane 0.1500 0.1531 0.0508 0.0000
Propane 0.0900 0.0889 0.1268 0.0000
I-Butane 0.0100 0.0091 0.0406 0.0000
N-Butane 0.0100 0.0085 0.0586 0.0000
I-Pentane 0.0200 0.0127 0.2581 0.0000
N-Pentane 0.0080 0.0045 0.1211 0.0000
N-Hexane 0.0120 0.0026 0.3183 0.0000
CHEMCAD 6.3.1 Page 2
Simulation: TUTOR1 Date: 02/09/2016 Time: 14:16:59
STREAM PROPERTIES
Stream 4 properties:
Overall Vapor Liquid Solid
Enthalpy MJ/h -1.965E+005 -1.965E+005 0.000E+000 0.000E+000
Mass flow kg/h 48507.239 48507.239 0.000 0.000
Avg. mol. wt. 19.313 19.313 0.000 0.000
Component mass fractions
Nitrogen 0.0309 0.0309 0.0000 0.0000
Methane 0.6898 0.6898 0.0000 0.0000
Ethane 0.1531 0.1531 0.0000 0.0000
Propane 0.0889 0.0889 0.0000 0.0000
I-Butane 0.0091 0.0091 0.0000 0.0000
N-Butane 0.0085 0.0085 0.0000 0.0000
I-Pentane 0.0127 0.0127 0.0000 0.0000
N-Pentane 0.0045 0.0045 0.0000 0.0000
N-Hexane 0.0026 0.0026 0.0000 0.0000
CHEMCAD 6.3.1 Page 3
Simulation: TUTOR1 Date: 02/09/2016 Time: 14:16:59
STREAM PROPERTIES
Stream 6 properties:
Overall Vapor Liquid Solid
Enthalpy MJ/h -3.952E+003 0.000E+000 -3.952E+003 0.000E+000
Mass flow kg/h 1492.763 0.000 1492.763 0.000
Avg. mol. wt. 59.471 0.000 59.471 0.000
Component mass fractions
Nitrogen 0.0003 0.0000 0.0003 0.0000
Methane 0.0254 0.0000 0.0254 0.0000

Ethane 0.0508 0.0000 0.0508 0.0000




Propane 0.1268
I-Butane 0.0406
N-Butane 0.0586

I-Pentane 0.2581
N-Pentane 0.1211
N-Hexane 0.3183

0.0000 0.1268
0.0000 0.0406
0.0000 0.0586
0.0000 0.2581
0.0000 0.1211
0.0000 0.3183

.0000
.0000
.0000
.0000
.0000
0.0000

OO O OO

2. Wcnonb3ya komaHgbl MeHto Results/Stream Composition (MNpocmoTp/CoctaB noTtoka),
BbINOSIHUTb MPOCMOTP COCTaBOB NMOTOKOB MUTAHMSA U NPOAYKTOBbLIX MOTOKOB.

[ns BbinONHEHWA 3agaHua BbINONHUTL KoMaHngy Results/ Stream Composition/ Select
Streams, gns KOTOpo B OKHE BblGOpa MOTOKOB LUEMKHYTb HA TEXHOSIOMMYECKOWN CXeme
No NoTokam NMUTaHWUs N NPOAYKTOBbLIM MOTOKaM.
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CHEMCAD 6.3.1 Page 1
Simulation: TUTORI1 Date: 02/09/2016 Time: 14:19:28
FLOW SUMMARIES:
Stream No. 1 5 38 9
Stream Name
Temp C 25.0000* 8.2607 27.4563 116.7958
Pres bar 15.0000%* 14.1000 9.0000 9.3000
Enth MJ/h -1.9519E+005 =-1.9355E+005 -946.35 -2474.0
Vapor mole frac. 1.0000 1.0000 1.0000 0.00000
Total kmol/h 2536.7226 2511.6214 9.8758 15.2249
Total kg/h 50000.0043 48507.2389 352.3602 1140.4032
Total std L m3/h 148.3185 145.7269 0.7911 1.8005
Total std V m3/h 56857.21 56294.60 221.35 341.25
Flowrates in kg/h
Nitrogen 1500.0000 1499.6024 0.3976 0.0000
Methane 33500.0007 33462.0726 37.9238 0.0000
Ethane 7500.0001 7424.1386 75.8609 0.0001
Propane 4500.0000 4310.6819 182.6034 6.7154
I-Butane 500.0000 439.3458 11.5375 49.1168
N-Butane 500.0000 412.5733 11.3053 76.1218
I-Pentane 1000.0000 614.7553 19.4651 365.7812
N-Pentane 400.0000 219.2578 7.5830 173.1598
N-Hexane 600.0000 124.8102 5.6836 469.5081

3. MocTtpoutb TemnepaTypHbin Npocdunb Ans crabunusaTopa KOHAEHcaTa.
[Ons aTtoro BbiNnoNHUTL komaHay Plot/Tower Profiles (Hauyeptuts/ MNpodunn konoHHbl). B
okHe Profile Options (Onuun npocdunsa) otmetnte Plot Temperature profile (Havyeptutb

TeMnepaTypHblit

npocuns). B rpynne

Plot Controls (Ynpasnenue

HavyepTaHUeM)

BolOpaTb B nonsax: Scale (Wkana) — nuHenHyto wkany, Axes (Ocu) — ocu, Stage No
(Homepa Tapenok) — Hymepauuio Tapenok OT MakCUManbHOro Homepa 40 MUHUMAINbHOrO,
Type (Tun) — rpadux XY.
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4. Wcnonbsys komaHay Plot/Envelopes (paduk/®PasoBas anarpamma), NoCTPOUTb AN
noToka Homep 5 cpasoByto anarpammy. [ocTpouTb NMHUK AnNa goneun napa, paBHbix 0.5 u
0.75. [ina atoro B okHe Phase Envelope B nepBoe norne,
BBecTM 3HayeHne 0.5, a BO BTOpoe Takoe none — 3HaveHue 0.75.

fraction (dons napa),

MonyuunTb rpaduku, Haxxas kHonky OK.

obos3HayeHHOe Kak Vapor
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5. Wcnonb3ys nesyl knasuwly MbIlK, onpedenuTbs Ha ¢as3oBoW Auarpamme, paBHa
nnu Hmxke -10°C HamBbIcLaa ToYKa pocbl noToka 5. [Mocne npocmoTpa YacTu Auarpammbl
BEPHYTb €e nepBOHavyanbHble pasMepbl, UCNOMb3ya Af1F 3TOro NpaByl KHOMKY MbILLN.
Ecnn Touka pocbl NOTOKa He COOTBETCTBYET YKasaHHOW Temnepartype, To nogobpatb
Takylo Temnepatypy notoka 3, 4YTobbl 3TN YCrOBUSA BbINOJTHANMUC.

3.5. YnpaxHeHue. PopMmupoBaHue oTyeTa

1. 3arpysutb 3agaHune TUTORA1.

2. [nsa notokoB 1, 5, 8 1 9 pacnevaTaTb cOCTaBbl MOTOKOB, BbIPaXEHHbIE B MaCCOBbIX
pacxogax W MOJSbHbIX [0NAX, a Takke BCe CBOWCTBA MOTOKOB, YCTAHOBMEHHbIE MO
ymonyaHuto. ns Bbibopa noTokoB BbINONHUTE komaHnay Output/Report/Select Streams
(BeiBog/OTueT/Boibop notokoB). B okHe Select Streams BbibpaTb onuuio  Select
streams from flowsheet (BeibpaTb noTokn Ha cxeme) n Haxatb kHonky OK. BbibpaHHbie Ha
cxeme ID Homepa noTokoB aBTOMaTU4eckn ByayT 3aHeceHbl B nonsa Enter the stream ID’s
okHa Select Streams.
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CHEMCAD 6.3.1 Page 1
Simulation: TUTOR1 Date: 02/09/2016 Time: 13:47:52
STREAM PROPERTIES
Stream No. 1 5 3 9

Name
- - Overall - -
Molar flow kmol/h 2536.7226 2511.6214 9.8758 15.2249
Mass flow kg/h 50000.0043 48507.2389 352.3602 1140.4032
Temp C 25.0000 8.2607 27.4563 116.7958
Pres bar 15.0000 14.1000 9.0000 9.3000
Vapor mole fraction 1.000 1.000 1.000 0.0000
Enth MJ/h -1.9519E+005 -1.9355E+005 -946.35 -2474.0
Tc C -43.5195 -48.5781 68.4350 202.6753
Pc bar 67.9474 64.2715 66.6804 34.8882
Std. sp gr. wtr =1 0.337 0.333 0.445 0.633
Std. sp gr. air =1 0.681 0.667 1.232 2.586
Degree API 288.2408 293.5980 186.1924 91.9037
Average mol wt 19.7105 19.3131 35.6792 74.9037
Actual dens kg/m3 12.5298 12.2818 14.2872 510.8356
Actual vol m3/h 3990.5007 3949.5324 24.6626 2.2324
Std 1ig m3/h 148.3185 145.7269 0.7911 1.8005
Std vap 0 C m3/h 56857.2051 56294.5954 221.3522 341.2460
- - Vapor only - -
Molar flow kmol/h 2536.7226 2511.6214 9.8758
Mass flow kg/h 50000.0043 48507.2389 352.3602
Average mol wt 19.7105 19.3131 35.6792
Actual dens kg/m3 12.5298 12.2818 14.2872
Actual vol m3/h 3990.5007 3949.5324 24.6626
Std 1ig m3/h 148.3185 145.7269 0.7911
Std vap 0 C m3/h 56857.2051 56294.5954 221.3522
Cp kJ/kg-K 2.1464 2.1178 1.8874
7 factor 0.9520 0.9478 0.8994
Visc N-s/m2 1.103e-005 1.056e-005 9.296e-006
Th cond W/m-K 0.0316 0.0296 0.0222
- - Liquid only - -
Molar flow kmol/h 15.2249
Mass flow kg/h 1140.4032
Average mol wt 74.9037
Actual dens kg/m3 510.8356
Actual vol m3/h 2.2324
Std 1lig m3/h 1.8005
Std vap 0 C m3/h 341.2460
Cp kJ/kg-K 2.9217
7 factor 0.0414
Visc N-s/m2 0.0001200
Th cond W/m-K 0.0804
Surf. tens. N/m 0.0054

[ale




3. [Onsa Bbibopa eguvHMU pacxofa COCTaBOB MOTOKOB  BbIMOSIHUTbL  KOMaHAy
Output/Report/Stream Flowrate/Compositions (BbiBog/OT4yet/Pacxogbl/CoctaB noToka),
yctaHoBuTb onumto Mass flow rate (MaccoBbii pacxof) n HaxaTtb KHomnky OK.

4. BbiBectn Ha PFD gmnarpammy matepuanbHO-TennoBon GanaHC paccmaTpuBaemoro
npouecca. [ononHutb Auarpammy 6nokamn cneundpmkauuin TennoodbmeHHnka 1 wu
ctabvnusatopa 5. BbiBecTn wuHguBuayanbHble 6nokum gna notokos 5, 7, 8, 9. B
nHanBmnayanbHbIX 6nokax BbIBOAUTb CBEAEHMA O TemnepaTtype, AaBneHUM U MacCOBOM
pacxoge noToka.

[Ons atoro BbizBaTb komaHgy Output/Main PFD. 3atem B okHe komaHngbl Format/Add
Stream Box otmetutb onumto All streams. B okHe Dialog Property Options oTmetutb
ceonctBa Mass Flow Rate, Temperature, Pressure, Mole Vapor Fraction, Enthalpy. B
cnucke Composition Option BbibpaTe Mass Flowrate, otmeTuTs onuuto Include all
components.

B okHe Databox Setting Boi6paTb Font — Regular, Size 6.

[MomecTuTb 6NOK C JAHHBIMU HUXKE TEXHOSTOMMYECKOWN CXEMBI.

CHEMCAD 6.3.1 Page 1
Simulation: TUTORI Date: 02/09/2016 Time: 14:38:57
Calculation mode : Sequential

Flash algorithm : Normal

Equipment Calculation Sequence
1 2 3 4 5

Equipment Recycle Sequence
1 2 3

Recycle Cut Streams
4

Recycle Convergence Method: Wegstein

Wegstein lower bound -5.00 Wegstein upper bound 0.00
Acceleration frequency 3
Max. loop iterations 40

Recycle Convergence Tolerance

Flow rate 1.000E-003
Temperature 1.000E-003
Pressure 1.000E-003
Enthalpy 1.000E-003
Vapor frac. 1.000E-003

Recycle calculation has converged.

CHEMCAD 6.3.1 Page 2
Simulation: TUTOR1 Date: 02/09/2016 Time: 14:38:57
Overall Mass Balance kmol/h kg/h

Input Output Input Output
Nitrogen 53.545 53.545 1500.000 1500.000
Methane 2088.138 2088.138 33500.000 33500.000
Ethane 249.418 249.418 7500.000 7500.000
Propane 102.050 102.050 4500.000 4500.001
I-Butane 8.602 8.602 500.000 500.000
N-Butane 8.602 8.602 500.000 500.000

I-Pentane 13.860 13.860 1000.000 1000.001




N-Pentane 5.544
N-Hexane 6.962
Total 2536.723
Overall Energy Balance MJ/h
Input
Feed Streams -195192
Product Streams
Total Heating 531.804
Total Cooling -2312.67
Power Added 0
Power Generated 0
Total -196973

5.544
6.962

2536.722

400.000 400.001
600.000 600.002
50000.004 50000.001
Output
-196973
-196973

3artem BbI3BaTb KomaHgy Format/Add UnitOp Box n BBectu Homepa moaynen 1 m 5. B
okHe Databox Setting BbibpaTb Font — Regular, Size 6.
Momectute 6nokm co cneundpukaunamu annapaTtoB psgoM C  COOTBETCTBYHOLMMMU
NUKTOrpaMMammn Ha TEXHONOMMYECKOM CXeMme.
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Add TP Box..
Add Excel Range...

HOY Format/Add TP Box, oTtmeTuTtb B OKHe onuuto Select streams
n BblibpaTb B cnuckax obnactu Display Tpebyemble napameTpsbl:
Mocne wenyka no kHonke OK B okHe BbiOOpa

NOTOKOB YKasaTb HOMepa NoTokoB 5, 7, 8, 9. PasmecTuTb Apnbl4kM Tak, 4YTOObl OHU He

3aKkpbiBasin MUKTOrpamMm annapaTtos.

5.
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