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Cung cap cho hoc SV cach thic st dung hysys dé tinh
toan m6 phong thiét bi dudng ong sau:

Mixer: Thiét bi tron dong.

Tee: Thiét bi chia dong.

Valve: Van.

Pipe Segment: Puong ong

SV phéai nam viing kién thiic vé thiy khi déng luc hoc va

phu’dng phap tinh toan ton that ap suat trong qua trinh
van Chuyen moi chat trong dudng ong.



DUONG ONG CONG NGHE - PIPE

SEGMENT

> Pipe Segment su dung cac phuang trinh thuc nghlem
tinh toan ton that ap suat trong dudng ong khi van
chuyén mdi chat dé tinh toan 01 trong 04 thong sb sau:

Pressuure Drop: Ton that ap suét.

Length: Chiéu dai dudng 6ng.

Flow: Luu lugng van chuyén trong dudng 6ng.

Diameter: Budng kinh 6ng.

Tuy thudc vao théng so Input dau vao hysys sé tu dong
tinh toan cac théng so con lai

&

FPipe Segment icon
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DUONG ONG CONG NGHE - PIPE

SEGMENT

> Neu can xac dinh dudng kinh ong thi can cai dat cac
thong s6 sau:

Flow: Luu lugng.

Heat transfer information.

Length

Inlet and Outlet Pressure (hodc 01 &p suat + chénh ap).
One Stream temperature.

Initial Estimate of Length.
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DUONG ONG CONG NGHE - PIPE
SEGMENT

> Neu can xac dinh ton that ap suat trong dudng 6ng thi
can cai dat cac thdng so6 sau:

v Flow
v Pipe length, ciameter, and elevation change
Hegt transter informatior

v At least one stream temperature and one pressure




DUONG ONG CONG NGHE - PIPE

SEGMENT

> Néu can xac dinh chiéu dai dudng ong thi can cai dat cac
thong s6 sau:

v Flow
v Heat transfer information
v Pipe dlameter

Inlet and Outlet Pressure (or one stream Pressure anc
Dressure Drop)

v One stream temperature
Initial estimate of Length




DUONG ONG CONG NGHE - PIPE

SEGMENT

> Neéu can xac dinh luu lugng moi chat van chuyen trong
ducng Ong thi can cai dat cac théng so sau:

v Pipe length and diameter

v Heat transfer information

o Inlet and Qutlet Pressure (or one stream Pressure and
Dressure Drop)

v (ne stream temperature
v [nif

ial estimate of Flow

——



MO PHONG BDUONG ONG CONG NGHE

Truy cap vao mé hinh dudng 6ng Pipe Segment.

Pat tén dudng ong va dong vao/ra.

Tai muc Parameter Tab Design chon phudng trinh tinh
toan hé s6 hiéu chuan déi véi dong 02 pha. Théng
thuong chon Beggs and Brill hoac OLGA 2000.

m Horizontal Flow | Vertical Flow Liquid Holdup | Flow Map

0 o

Aziz, Govier & Mo Yes Yes Yes
Fogarasi

Baxendell & Thomas Use with Care Yes Mo Mo
Beggs & Brill Vs Yes Yes Yes
Duns & Ros Mo Yes Yes Yes
Gregory, Aziz, Yes Mo Yes Yes
Mandhane

Hagedorn & Brown Mo Yes Yes Mo
HTFS Homogeneous Yes Yes Mo Mo
HTFS Liquid Slip Yes Yes Yes Mo
0lgas2000 Yes Yes Yes Yes




MO PHONG DUONG ONG CONG NGHE

\. Tai muc Calculation Tab Design cai dat cac théng tin

Sau:
_alculation Parameters
Pressure Telerance
T ernperature T olerance a1 oo 2
Heat Floww Taleranze 02600 kd Ak
Lernath Trtial Guess SO0, OD000 my
Length Step Size 10002000 m
Flows lnibal Guess 000 kaomoledh
Flows Step Size 25200 kamoledh
Crameter lnnal Guess 406 40 mrn
Crefault lncrerments b
Lhmaws PH Flash |
Check Choked Flowvwe [
Lo Deposzsition Calcs |
Lo Sug T ool Calculanon: [
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MO PHONG BDUONG ONG CONG NGHE
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Tai muc Sizing clia Tab Rating tly thudc vao thong so can tinh
toan => cai dat cac théng s6 sau:

Chia duong ong ra lam nhiéu Segment néu trén du’dng ong co
cac van, khic co, cao do khac nhau ... bang cach nhan chon
Tab Append Segment.

Flttlng/Plpe chon Segment 13 Pipe néu la doan ong, chon Valve
néu la van... Néu chon Fitting/Pipe |a du’dng ong thi nhap:

Length: Nhap chiéu dai dudng 6ng/van néeu biét trudc.

Elevation change: nhap cao dd cla dudng ong.

Outer diameter: Nhap dudng kinh ngoai clia dudng 6ng néu biét.
Inner Diameter: Nhap dudng kinh trong clia dudng 6ng néu biét.
Material: Nhap vat liéu ché tao tir danh muc c6 san.

Increments: S0 lan chia nho doan dng dé tinh toan.
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Vi du vé céch chia Segment va céc thong s6 can nhap

Fittings

JT -
Ll e
A |

--l—:{l—p._

Example of Pipe Sections and
Fittings Modelled in the Pipe

Segment Operation

Number ! 2 3 4 ; b 7
Represented by | A F1 B F2 C F3 D
Fitting/Pipe Pipe | Fitting |Pipe | Fitting |Pipe | Fitting | Pipe
Length X] NA |y NA | N/A 2
i .| T
Elevation ( N/A Vi /A ( N/A V2
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\. Tai muc Sizing clia Tab Rating tuy thudc vao théng s6 can tinh
toan => cai dat cac théng s6 sau (tt):

> Nhan View Segment va nhap cac théng so sau:
> Rougness: D nhap (hé s6 ma sat) clia duong ong

Pipe Material Type Absolute Roughness, m

Drawvwn Tube 0. 0000015
Mild Steel O.0000457
Asphalted Iron 0.0001220
Galvanized Iron 0. 0001520
Cast Iron 0.0002590
Smooth Concrete 0.0002050
Rough Concrete 0. 0020500
Smooth Steeael 0. 0009140
Rough Steel 0.0091400
Smooth Wood Stave 0. 0001830
Rough Wood Stave 0.0009140
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\. Tai muc Sizing clia Tab Rating tuy thuéc vao théng so can tinh

MO PHONG DUONG ONG CONG NGHE

toan => cai dat cac théng so sau (it):

> Pipe Wall Conductivity: D6 dan nhiét cla van liéu lam duong ong

(W/m.

¢ Al

K).
steel and coated iron pipes: 45.0

¢ Castron: 48.0
¢ _oncrete: 1.38

¢ Wood: 0.173

s P

asticTubing: 0.17

¢ QubberHose: 0.151
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\. Tai muc Sizing clia Tab Rating tuy thuéc vao théng so can tinh

MO PHONG DUONG ONG CONG NGHE

toan => cai dat cac théng so sau (it):

> Pipe Wall Conductivity: D6 dan nhiét cla van liéu lam duong ong

(W/m.

¢ Al

K).
steel and coated iron pipes: 45.0

¢ Castron: 48.0
¢ _oncrete: 1.38

¢ Wood: 0.173

s P

asticTubing: 0.17

¢ QubberHose: 0.151



PETROVIETNAM MO PHéNG DUGNG 6NG CONG NGHE

GAS

\. Tai muc Heat transfer cﬁla Tab Rating lva chon mo hinh tinh toan
trao doi nhiét cia duong ong theo 01 trong 4 céch sau:

> Specified heat loss: Nhap nhiét trao ddi ra méi trudng

~ PIPE-100

Specify By
(#)Heat Loss () Overal HTC () Segment HTC () Estimate HTC

Overall Heat Transfer

Rahng
Sizing

Heat Transfer

|Heat Loss 1 <emptys |

" Design Rating | Worksheet J Performance J Dynamics J D eposition J

[ Delete ] Unknoven Pipe Diameter [ ] Ignared
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aad MO PHONG DUGNG ONG CONG NGHE

\. Tai muc Heat transfer c&la Tab Rating lva chon mo hinh tinh toan
trao doi nhiét cia duong ong theo 01 trong 4 céch sau:

> Overall Heat Transfer Coefficient (HTC): Nhap théng s6 nhu hinh
ve

“ PIPE-100

Rating Specify By

- (O HeatLass (&) Overal HTC () Segment HTC () Estimate HTC
Sizing

Overall Heat Transfer Coefficient
Heat Transfer _
Ambient Temp ||
Overall HTC [based on 0.0 |

<emply>
« emply

Design Rating

Worksheet | Performance JDynamin:& | D eposition J

I Delete I

Unknowen Pipe Diameter

[ ]lgnored




PETROVIETNAM MO PHéNG DUGNG 6NG CONG NGHE

GAS
\. Tai muc Heat transfer C[’J,a Tab Rating lva chon mo hinh tinh toan
trao doi nhiét cia duong ong theo 01 trong 4 céch sau:
> HTC specified by segment: Cai dat thong sé T, HTC doi vdi tung
segment

~“ PIPE-100

Specify By
{ JHeatLoss ) Owveral HTC (=) Segment HTC () Estimate HTC

Segment Heat Transfer Info

R ating
Sizing

Heat Transfer

S eament Tvoe Amb. Temp. HTC
g ¥pP [C] [kJMh-mi2-C]
1 Fipe < emplys <emphys
2 Pipe < emphy> <emphy>

Deszign Hating | Worksheest J Performance J Dynamics J D eposition

[ Delete ] Uriknowven Pipe Diarmeter [ ]1gnored
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GAS
\. Tai muc Heat transfer C[’J,a Tab Rating lva chon mo hinh tinh toan
trao doi nhiét cia duong ong theo 01 trong 4 céch sau:

> Estimated HTC:
~ PIPE-100

Specify By

R ating - —
C O Heat Loss () Owerall HTC () Segment HTC (%) Estimate HTC

Sizing
Heat Tranzfer Coefficient E stimakion
Heat Transfer Arnbient Temperature:

[ Include Pipe ' all () Global ) By Segment
[ ]Inchude Inner HTC: | Comnelation | Frofes

[ ] Inchude Insulation: Irzulation T yppe rethane Foam
Thermal Conductivity 1.8000e-002 W -
Thickness 1.0000e-002 m

|:| Inchude Duter HTLC; Apnbeent Mediumm [z rowrd
GroundT ppe Dy Peat
Ground Conduchivity 0.17000 W -k
Buned Depth 1.0000 m

_

Dezign Hahing | Wwork sheet I Performance J Diynarmics | Deposition

Delete ] Unknown Pipe Diameter [ 11gnored
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THIET Bl TRON DONG - MIXER

v' Thiét bi trén dong c6 chuc nang tron 02 hodc nhiéu dong
cbng nghé vai nhau thanh 01 dong.

v" Neéu tinh chat cla cac dong cong nghé dau vao biét trudc
thi hysys sé tu dong tinh toan tinh chat cla dong cong
nghé dau ra Mixer — Tinh nhu thé nao???

v' Théng thuong thong s6 nhiét d6 va 4p suat va thanh
phan cla dong sau pha tron la thong sO chua biét trudc.
Tuy nhién hysys van c6 thé su’ dung thuat toan
Backforwards dé xac dinh théng s clia 01 dong dau vao
néu biét thdng so clia dong sau thiét bi pha tron.

v Thong sb gi: T, P, Composition???
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CACH MO PHONG MIXEI P

Mixer icon

Truy cap vao thiet bi Mixer theo mot trong 02 cach da
biét.

Tai muc Connection cla Tab Design khai bao: Tén thiet
bi, tén cac dong vao va dong ra Mixer.

Tai muc Parameter cua Tab Design lua chon phuong

thdc tinh &p suat (Pressure assignment) theo mét trong
02 cach:

Equalize All: Chi can cai dat 4p suat clia 01 trong so céc
dong vao hodc ap suat cua dong dau ra thiét bi.

Set Outlet to Lower Inlet: Hysys Iua chon gia tri ap suat
nho nhat trong sO cac dong vao/ra la gi4 tri cho cac dong
c6 ap suat chua biét.
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THIET Bl CHIA DONG - -
TER 1=

Tee icon
Thiét bi chia dong cé chiic nang chia 01 dong Material
Stream thanh 02 hoac >02 dong c6 cung tinh chat ???
M& phdng thiét bi dong tuong doi don gid do chi can xac
dinh ty 1é chia dong/luu lugng cda moi dong => Hysys sé
tinh toén luu lugng cua cac dong con lai.
Cach mo phong:
Truy cap vao md hinh thiét bi TEE.
Pat tén thiét bi, tén dong vao va cac dong ra tuong Ung.
Cai dat théng so ty 1& chia dong hodc Iuu lugng clia n-1
dong trong so cac dong dau ra.

Cai dat ty |é dong: vao muc Parameter nhap ty 1€ dong
vao Flow Ratio.

Cai dat luu lugng cla dong dau ra nhu thé nao???
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MO PHONG VAN

Van la mét bo phan trong hé thong thiét bi dudng ong c6
chuic nang diéu tiet luu luong dong chay.

Khi tinh toan mé phdéng can cai dat 03 trong 05 thong so6
sau:

Inlet Temperature.

QOutlet Temperature 'M—
Inlet Pressure.

Outlet Pressure Valve 1icon
Valve Pressure Drop.

Can luu y trong s6 cac théng s6 can cai dat t6i thiéu phai
c6 01 thdng s6 nhiét do va ap suat.



BAI TAP MO PHONG THIET Bl DUCNG
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> Dau nhe (white cond.) 60 m3/ngay | COmposition | Gas | White
va khi tach ra tir qua trinh khai thac| _ (Yomol) Cond.
dau thé dudc dua vao duong ong tu Nito 0.39 | 0.00
mo BH vé Dinh Co véi chiéu dai 117 CO?2 0.11 | 0.00

Km. Dong nay sau do dugc chia lam Methane 84.28 | 12.00

02 dong: Dong dua qua nha may Ethane 13.51 | 18.00

ché bién 5.0 trm3/ngay, dong con
lai khoadng 1 trm3/ngay dua truc | Propane 1.54 | 10.00

tram phan phéi khong qua xi ly| S0 Butane | 0.08 | 5.00

dudc giam ap dén 40 barg va cung| n Butane 0.07 | 5.00

cap cho céc hé tiéu thu. iso Pentane | 0.01 | 15.00
» Thanh phan khi va dau nhe nhu| n Pentane | 0.01 | 15.00
hinh bén. C6 + 0.00 | 20.00

» Pudng 6ng 16 in, dudc lam bang vat
liéu Steel, khong boc bao on va di
ngam dudi bién.



BAI TAP MO PHONG THIET Bl DUONG

PETROVIETNAM
ONG

> Ap suat Khi va Cond. tai dau giann nén la 100 va 102 barg, Nhiét
do khi tai dau gian nén la 45 oC, Nhiét db tai dau Dinh Co bang
nhiét d6 moi trudng (27 oC),

1. M6 phdng cac thiet bi Mixer, dudng ong, thiét bi chia dong va van
giam 4p cua hé thong néu trén.

2. Dé tang luu lugng van chuyén clia dudng 6ng 1én 07 trm3/ngay =>
Tinh ducong kinh ong.

3. Khdo sat su thay doi ap suat tai dau Dinh C6 khi luu lugng dong
dau nhe tang tu 60 1én 100 m3/h => Nhan xét???
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