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EXTENDED ABSTRACT

A project report to design LPG Column located in Gas Processing Plant
which is processing 3 million cubic meters/day for recovering LPG. All the
calculations are performed based upon particular composition which is given for this

project.

Gas Processing plant has two UNITs, namely Crude Stabilisation Unit and
Gas Processing Unit. The associated natural gas contains sour/rich gas as well
unsaturated crude, the unsaturated crude is treated in CSU to get saturated crude and
the sour/rich gas is processed in gas processing unit to get LPG, Naphtha, C,C; and

Lean gas.

Here our focus is mainly LPG Distillation Column which is part of LPG
plant, The plant operation is as follows, Sweetened gas from GSU flows to knock out
drum, from where liquid present is separated , then the gas is sent through exchangers
and precooled. The precooled gas will be sent to KOD where liquefied hydrocarbon
and water are separated out and the gas flows to the molecular sieve drier where the
moisture is reduced, the dried gas is passed through filters, to retain any foreign or
dust particles. Then the dried gas flows through 1st stage chiller. The process fluid
next enters in 1st stage liquid separator where the Partially condensed hydrocarbon
liquids separated out. Gas vapours from the top of the vesge] flows through 2nd stage
chiller. Then the H/C fluid enters in 2nd stage liquid separator where 2nd stage liquid
is separated. The Second Stage Vapours (SSV) after separation of liquid hydrocarbon
(Condensate) are passed through and delivered as feed stock to C,C; Recovery Unit.

Also SSV can be sent directly to consumers through bypass line if C,Cs Recovery
Unit is under shut down.

COLD BOX which serves to chill the feed gas by exchanging heat with

various cold streams of the plant. Separator liquid from feed gas separator sent to



LEF column to remove the lighter fractions. The bottom liquid goes to LPG column.

If cthane propane plant is under shutdown the LEF gases can be sent to consumer line
after compressing through residue gas compressor. Also these gases can be used for

regeneration of gas dryers.

The bottom liquid of the LEF column is allowed to enter the LPG column.
The top product is Liquefied petroleum gas and bottom product is Natural gas

liquids.

This particular LPG column is design using manually (SPREADSHEETS)
as well as simulator (CHEMCAD 6.0.1). The various Tray columns (sieve — tray
column, value tray column and Bubble cap tray column) and also packed column
sizing are designed by CHEMCAD 6.0.1 Simulator. Costing for these different
columns are prepared in CHEMCAD 6.0.1 Simulator and finally the cost
comparison chart is carried out using SPREADSHEETS.
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1. INTRODUCTION

LPG is a mixture of light hydrocarbons which are gaseous at normal temperatures and
pressures, and which liquefy readily at moderate pressures or reduced temperature. It is odourless
and so, for safety reasons, a pungent compound, ethyl mercaptan, is added to make any leaks easily

detectable.

Motor vehicles run on propane or a mixture of propane and butane. Propane and butane are
gases at atmospheric pressure and temperature but can easily be liquefied for storage by an increase
in pressure. The most common blend by volume is 60 per cent propane to 40 per cent butane.
Industry uses propane or butane and the petrochemical industry may use both as a feedstock.

Households use only propane.
1.1 History

Liquefied petroleum Gas is a mixture of C; — Cs fractions. 1t is recovered from refinery
Gases and Natural gas streams. It is essentially a twentieth century development long before time.
Use has been made of gas compressed containers. Limited amounts of thjs product were sold in
cylinders in England as early as 1810. In 1870, pintsch gas was developed and later used in railway
car lighting. Around 1907. blangas formed by crak?ng oil, was liquefied by compressing it to about
1800 psig. Several containers in the United States, despite attendant difficulties such as high

transportation cost and complexity of equipment needed for jts utilization

1.2 Scope

Crude oil is a combustible liquid consisting of a MiXture of hydrocarbon and compounds such

as O3, S, and N,. Unstabilised crude oil is received through pipeline from offshore platforms (after

two stage separation). A project report to design LPG Column located in Gas Processing Plant,

processing 3 million cubic meters/day for recovering LPG. Important scope of this project is design,

simulation and cost analysis done by using CHAMCAD 6.0.1 simulator which i capable of

simulating any kind of feed composition.




1.3 Limitation

Here design project is for particular composition and feed condition which is mentioned in

table 1, this designed column will not be support unless the feed condition and composition ,the basic

parameters of distillation column like diameter, height, number of stages, wall thickness etc are

vary with feed composition to composition as well as feed conditions. CHEMCAD 6.0.1 simulator is

limited upto only 50 number of stages. More than that is not possible in this version.

1.4 Delimitation

Since project is done using CHEMCAD 6.0.1, any kind of feed condition and composition

can be specified in simulator to sizing the Distillation column as well as analysis on characteristics of

tower, feed stream and product stream. This simulator is capable of designing sieve tray, value tray,

bubble cap tray and also packed column, this CHEMCAD 6.0.1 is special to costing of equipment

and economics of plant.

1.5 Feed Composition of Gas Processing Plant

Table 1: Feed Composition Gas Processing Plant

Components | Molecular weight | Mole % Moles Kes
N, 28 1.42 79.3847 2222.7716
CO; 44 L75 97.83324 4‘304.6256
CH, 16 - 69.24 3870.842 61933.472_’—
C,Hs 30 13.05 729.5564 21886.692
CsHs 44 9.27 518.2366~ 228W
i C4Hyo 58 166 | 928018 3825044 |
n CsHjo 58 2.35 \13?3761 7619.8138
i CsHys 72 0.59 32,9838 2374.8336
nCsH, 72 067 | 37456 2696.8464
Average molecular weight = 23.4728 total W
Water in the Feed = 118.46 Kg/ (106Nm3/day) —
Associated gas = 3 x 118.46 Kg = 355 38 -
I




2. LITERATURE REVIEW

2.1 Growth of Gas Processing Plant 181

Crude oil is a combustible liquid consisting of a mixture hydrocarbon and compound O3, S,
. and N,. Unstabilised crude oil is received through pipeline from offshore platforms (after two stage

separation). Stabilisation of crude oil is being done with three stage separation having intermediate

dehydration unit.Here Table 2 is explain about growth of Gas Processing Plant.

Table 2: Growth of Gas Processing Plant.

. | TECHNOLOGICAL SCHEME PHASES

YEAR INSTALLED

Technological Scheme Phase I

1981 (CSUI & LPG1I)
CSUI - Crude Stabilization Unit I

LPGI - Liquefied Petroleum Gas |

Technological Scheme Phase I

1984 (CSUILLPGII & GT1 & 1)
CSUII - Crude Stabilization Unit |
LPGII - Liquefied Petroleum Gas I

GTI&II - Gag Turbine I & 11

Technological Scheme Phase 111

1990( GSU12 &13 ,EPRU,CFU 1 )
GSU12 &13 — Gas Sweetening Unit 12&13
EPRU - Ethane Propane Recovery Plant

CFU1I- Condensate Fraction Unit [

Minas Plant & CFUII

1994

Gas Turbine 111

2001
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2.2 Overview of Gas Processing Plant !"!

Following figures (figure 1 & 2) are explaining the overview idea about Gas

Processing Plant, and also process description have described.

GAS PROCESSING PLANT

ACID GAS
SOUR/RICH =% LPG
GASFROM 7 i
MUT & HUT GAS 3 NAPTHA

PROCESSING

ﬂ (12(‘3
== LEANGAS
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(C'RUDE FROM L 3 STABILIZED
MUT & HUT T (RUDE

WATER

Figure 1: Simple Overview of Gas Processing Plant
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Figure 2: Schematic Plant Layout — Gas Processing Plant
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2.2.1 Slug Catcher

It is based on the reducing of the fluid velocity and subsequent gravity separation. To hold the
slug liquid reaching URAN at the time of pigging of gas pipeline. Provides room for gas - condensate
separation and storage volume of liquid condensate. To continuously send the separated liquid

condensate to condensate fractionation unit I & II for further processing.

To partially stabilize the liquid and inject into crude stabilization unit in case of CFU I & Il or

both in shutdown.

2.2.1 Crude Stabilization Units

Stabilisation of crude oil is required to minimize oil loss through evaporation during storage
and transportation for which volatile components are removed. Solids and Salts present in crude oil is
removed to minimize corrosive and abrasive wear of equipments. Water content of crude oil is
reduced to mihirrﬁze the cost of pumping and ensure BS& W requirement of refinerjes. Crude oil is

stored in tanks and pumped to refineries as per their requirement.
2.2.3 Crude Sweetening Unit

Removal of undesirable materials such as acid gas includes mainly H,S and CO,.Acid gas is
highly toxic. It is highly corrosive in presence of water. Forms hydrates and dry ice in cryogenic

processes causing serious chocking and corrosion.
Commercial sweetening processes:
1. Chemical absorption

2. Physical absorption

3. Hybrid.

The absorption is at lower temperature and higher pressure and regeneration at high temperature and
low pressure. Sulfinol solution is being recycled.

Criteria for process selection is depend on the concentration of impurities in the £a5 and the
degree of removal desired.




GSU plant has two unit GSU 12 and GSUI13.the absorption is at lower temperature and

higher pressure and regeneration at high temperature and low pressure. Sulfinol solution is being

recycled.
2.2.4 Condensate Fraction Unit

Stripping of lighter fraction and separating LPG and LAN with the help of fractionating

column from condensate.

2.2.5 LPG Plant

LPG plant is recovering a maximum of butane — propane mixture from gases. The process
involves cooling of gases under pressure to condense out LPG & natural gas liquid. The

noncondensable gas goes as feed stock of Cz - C; plant propane
2.2.6 Ethane Propane Recovery Plant

C, — C; feed streams are cooled to partially condensed them. the refrigeration is provided by
passing the high pressure feed stream through expander and by a propane refrigeration system. the
condensed feeds are fed in demethaniser to separate methane from top and C,- C; mix from bottom.

C,- C; stored in spheres and pumped to MGCC NAGOTHANE for their petrochemical use



WMIAJOR SECTIONS OF LPG-1 PLANT

Sweet Gas To LPG- LPG Desp.To
From GSU consumer /’“\\
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LPG to

Storage

Qil & Water
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2.DRYING & REGENERATION
Furnace

\ J Dryer SSVTo ‘—1
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FromEPRU  Lam 2= 3. g;wgg_agj\_. iON _ To EPRU
Fuel gas Filter JCHILLNG SYSTEM

Heat
Exchangers

4.LIQUID SEPARATION

To
consumer

Propane
Compressor

LAN DESPATCH

Figure 3: Process Flow Diagram of LPG Plant

2.3.1 Pre cooling & Drying:

Sweetened gas from GSU flows to knock out drum, from where any Jiquid present is

separated , then the gas is sent through exchangers and precooled to 25° oled gas will be

_ C . The preco
sent to KOD where liquefied hydrocarbon and water are separated out and sent to CSU through . The

gas then flows to the molecular sieve drier where the moisture is reduced to less than Sppm Of a due
point of -60" C.

G T

T e e W = TN




2.3.2  Refrigeration:

The dried gas is passed through filters, to retain any foreign or dust particles. Then the dried
gas flows through, and cooled to —22" C in the 1% stage chiller .The process fluid next enters in 1™
stage liquid separator where the partially condensed hydrocarbon liquids separated out. Gas vapours
from the top of the vessel flows through and finally cooled to -37°C in the 2™ stage chiller. Then the
H/C fluid enters in 2™ stage liquid separator where 2nd stage liquid is separated. The Second Stage
Vapours (SSV) after separation of liquid hydrocarbon (Condensate) are passed through and delivered
as feed stock at a temp of 35°C, to C2C;3 Recovery Unit. Also SSV can be sent directly to consumers

through bypass line if C,C3 Recovery Unit is under shut down.

2.3.3 Cold Box:

Chill down section and forms COLD BOX which serves to chill the feed gas by exchanging
heat with various cold streams of the plant. These exchangers have aluminum brazed plates. The box

is filled with insulation material — Pearlite and sealed with Nitrogen,

2.3.4 Light End Fractionator:

Separator liquid from feed gas separator sent to LEF colump a¢ around 20°C to remove the
lighter fractions. The gas coming out from the top goes to LEF reflux dyyp, and liquid is knocked out
by external refrigeration, and the remaining gas is called as LEF top which is sent to ethane propane
column after it gets heat from cold box. The bottom liquid goes to LPG column.

If ethane propane
plant is under shutdown the LEF gases can be sent to consumer Jjpe after compress;

ng through residue
gas compressor. Also these gases can be used for regeneration of gag dryers

2.3.5 LPG Column:

LPG plant to recover propane taking the LPG as a feed to the column,

9




24 Uses and Properties of LP Gases

LP gases are mainly used for cooking purposes and as a fuel. The motor-vehicle sector

continues to be the fastest-growing market for LPG. Motorists account for about 42% of World’s
domestic LPG consumption and automotive use has been growing at a rate of about 17 per cent per
year. This growth has been largely due to the tax-free status of LPG which results in a significant

Pump price differential compared to petrol. LPG vehicle conversion Kits are aiso exempt from sales-

tax. I the production of LPG is abundant in the country, the gases can be used as a petrochemical feed

Stoke.

The properties of LP Gases are summarized in the-fellowing tables(Table 1 & Table 2). The

figure for K — Value of several hydrocarbons at various Temperatures and pressures are also presented

(De Priester chart — figure 4). The K - Values taken from these figure are used in the design

Calculations of distillation columns.

2.5 Tnitial Data for LPG Column "

= 60°C =333 K
Top temperature 60
= °C =381 K
Feed temperature 108
=157°C =430 K
Bottom temperature l
Table 3: Material Balance around LPG Column
&_____'//f . . ]
Components T Fesd (LEF Liquid)Kes | Vapor (PORes | LiquidNatural gasoline)Kgs
CaHg 163.571 163.571 ]
\ |
C3H, 15112806 12112.806 -
—
1C4H,, 5025.787 5025.787 ]
\
" Calyg 7343.117 7342501 1756
. / E— e |
1 CsHy, 2348.522 215.98 2132.861
[
" CsHy, 2680.197 74.864 2604.883
R
29674 249345 4739.5
10



Table 4: Physical property of LP gas

(All values at 60 °F and 14.696 psia unless otherwis

¢ cial p

Properties are for commer

1

e stated)

151

-

1

roducts and vary with composition

— — I1SO —
PROPANE | BUTANE BUTANE
PROPERTIES Hkinalinal
4.09 58.12 58.12
Molecular weight 4
o I
. -43.7 +10.9 +31.1
Boiling point °F
? 42.1 -11.7 0.5
| Soiling point °C L
Free: -305.8 -255.0 -216.9
Ieezing point °F |
D\‘ ]
€nsity of liquid 0.508 0.563 0.584
Specific gravity,(air=1) 147.2 119.8 110.6
Degrees, API 423 4.69 4.87
\L_BP}r gallon ]
ensity of vapour (ideal gas) 1.522 2.006 2.006
Specific gravity.(air=1) 116.2 153.1 153.1
—Lb gas per 1000cuft ___—
otal heat value (after vaporization) 2,563 3,269 3.39
Btu per cu ft 21,663 21,258 21.008
Btu per Ib 91,740 99,790 103,830
___Btuper gal of liquid ____—
Ntical constants 617.4 537.0 550.1
PI'CSSure p51a 206.2 272.7 306.0
Te : o
~—2Cmperature, °F
Pecific heat. Btu/Ib °F 0.388 0.387 0.397
Cp, vapour 0.343 0.348 0.361
Cv, vapour 1.13 1.11 1.10
Cp/Cy 0.58 0.56 0.55
Cp, liquid 60 °F it
: i : 3.3 157.5 165.6
s 7.3
apour pres i 37.8 11.5 .
gop e psia 124.3 45.0 313
70°F 188.7 71.8 51.6
100°F 210 70
100°F(ASTM10), psig M2¥ 274.5 109.5 80.8
130°F ’




Table 4: Combustion Data for LP — gases ISl

(All values at 60 °F and 14.696 psia unless otherwise stated)

. 3 .
Properties are for comrnercml pro

12

ducts and vary with composition

\
ISO -
NE
_ PROPERTIES PROPANE | ByUTANE BUTANE
Flash temperature, °F -156 -117 -101
——— ? |
Ignition temperature, °F 932 950 896
M\' ’  ——
aximum Flame temperature in air, °F
Observed 3497 3452 3443
it R - 3583 3583
AMmability limits, % gas in air
Lower 2.37 1.30 1.36
aXimum rate flame propagation in 1 tube
Inches per second > » »
4.6 -4.8 3.6-3.8 3.6 -
Mge gas in air , =
®Quired for complete combustion (ideal gas)
. 23.9 31.1
Air, ¢y fi per cu ft gas !
Ib per 1y s 15.7 15.5 15.5
50 6.5 6.5
Oxygen, cu ft per cu ft gas
b 3.63 3.58 3.58
WMJ gas
uct of combustion (ideal £25)
3.0 4.0 4.0
Carbon dioxide, cu ft per cu ft 82°
2.99 3.03 3.03
Ib per b gas
4.0 5.0 5.0
Water vapour, cu ft per cu ft gas
_ 18.9 24.6 24.6
Nm"gen, cu ft per cu ft gas
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3 PROCESS DESIGN OF DISTILLATION COLUMN - EXCEL - 2007
PROGRAME

To estimate the stage, and the condenser and reboiler temperatures, procedures are required
lumn. Which involves following

fo . :
I calculating dew and bubble points. then design the sieve tray €0

Step 1: Dew Points And Bubble Points

Step 2: Mccabe-Thiele Design Method

Step 3: Sieve Tray Design

3.1 .

Dew Points and Bubble Points B3I

ndenser and reboiler temperatures, procedures are required for
saturated liquid is at its bubble point (any rise in

and a saturated vapour is at its dew point (any

al To estimate the stage, and the €O
a . V.
CUlatlng dew and bubble pOiI’ltS- By deﬁmtlon, a

te
Mperature will cause a bubble of vapour t0 form),
o

uilibrium for the system. In terms of equilibrium

drop in temperature will cause 3 drop of 1id uid to form). Dew points and bubble points can be
ca . i
'eulated from knowledge of the vapour-liquid &4

Constants the Bubblo soint is defin® dby the e quation (1) Dew point is calculating by equation (2).
’ e point 1S

B3]
= B3]

es the temperature that satisfies these equations (3) & (4), at a

d error. For binary systems the equations can be

For multicomponent mi*f"

i iq] an
8ven system pressure, must b€ found by trial 2 . ) )
Solveq ’ . omponent compositions are not independent; fixing one fixes the
ore readily because the ©
Other, Y
13l
Ya =1- Yo (3)

13)

14
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Mode] - Migosoft Excel

LPG cofumn Design Saravanaral [Compatbilty

fm e 0 I agaiun A7
! { g
LA - =0 e Toit General - 3] i it
e TmeshesRom- il © A A = == Pri el : i Eomd 6] & Saté
(e e R R £ - 35 Table S VAL ’
Fay BIJ- A EES#FE I ' - i
.:‘-,\Uﬁ_ j __ CCLCSTBRETOS : - ¢ |
UBBLE POINTJ’E_/ﬁ "Bottom" in Kg "B" in Kg moleshr  X;p : ‘
COB’PDRE gow . hr "Distillate” in Kg "D/"in Kg molestr .
: 0 "Feed" in K¢  Molwt "F'in moles hr ‘
1007004 |
T
mﬁﬁ 3l 0 3 42366667 163,571 e LR i
" Propage 11;1;; 306 4 175, 2910433 12112806 "éﬁ-ézia- D.1733887H ’ : . 1
L s S AT g mLR LIS DUTSE QOSSN i
Wime o '.2 o 7342501 ; e JOSBIS NS BANGN QT !
3 (280111 - s s 2T e s G000 054656220 i
; entype B4 - 1 41336111 21598 | 97T 0002087785 2604883 36.1 89_..6 (.349302203 |
* MPentype - RN 74,864 —— 1 63.83227386 ! i
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32 Mc
cabe-Thiele Design Method

| T,
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Methodology for Simulation of LPG Column
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essure, and vapor fractio

third variable and the va

n. The two variables that specify will

properties: temperature, pr
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ds work together to provide a variety of ways to defi
efine

total
component flow rate of zero,
Strea .
o m defined this way is treated s
et
emperature and pressure are arbit

6. Th
e Total flow unit and Comp unit fiel
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The Peng - Robinson method has already been entered

a . . . .
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5. SIMULATION REPORTS FOR LPG COLUMN

5.
| 'Stream Composition
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b Ng
‘\Epan ,47.88 F 17720 psia
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“Wrp potual density o ; 0.049 > 301
Bverage vol @ 1p/£t3 0.093 0.048 5.247
stg verade frsonr 30.25 000958 0.047 -171
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b 67659 s59.18 231303 50,38 (70957 loas  4-5%0 ‘
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W 72185 g1.81 ;418_22 30,38 0,0962 0_043 4.721
1 13357 62.71 142.45 30.48 0,0975 o.044 4.674 |
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} 75013 4,58  2469-70 3053 0.0992 0.044 4.586
. 24883 30- "1015 044 558
Y 15954 45.66 25.33 30.52 0.1030 0.04% .558
1§ 17103 66.79 2569-26 30.51 0,1044 8.044 4.523
I 78421 67.89 5616.02 30,42 o.1056 0 044 2520
17 79805 68.89 ,60.76 30.4 0. 065 045 515
18 8 3 26 0 47 0,1 0. 4.
1127 69.7 57000 30 0.1072 0.045 4.512
ly 82290 70.39 2732.12 30.46 0.1077 0.045 4.509
4 83247 70.90 5757.07 30,46 0 1081 0.045 4.507
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% 85829  72.11 gg;o.lg 30-33 8_1038 0.832 3.333
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A omes ogons 2820050 w0l 00l i,
R 8583 14 282073 30.4 1099 0.04 4.4 8
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§ 85 2 07 30- 0.10 0. 85
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9 2 51 30 10 0.
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6.2 Pseudocomponent Curve - Tower
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6.3 Heat Curve - Tower

CHEMCAD 6.0.1

Job Name: LPG COLUMN

Egqp # 1 uUnit type

Condenser

NP  Temp

F
142.
140.
138.
136.
134.
132.
130.

PN WWS U o ©

P OWOMNAOUS WN

e

Reboiler

NP Temp

F
266.
266.
266.
266.
266.
267.
267.
267.
267.1
267.1
267.2

P OWOIO UL WN -
H OO WWwWow

N

Pres
psia

176.
176.
176.
176.
176.
176.
176.
176.
176.
176.
176.

4

O D B D D

Pres
psia

178.
178.
178.
178.
178.
178.
178.
178.

6
6
6
6
6
6
6
6

178.6

178.
178.

6
6

Date: 04/29/2009 Time: 16:09:09

TOWR Unit name:

Del H

MMBtu/h

19.1
17.2
15.3
13.4
11.5
9.55
7.64
5.73
3.82
1.91
0.000

Del H
MMBtu/h
0.000
0.808
.62
.43
.23
.04
.85
.66
.47
.28

-

DI ONU DD WN

(]
@

Vapor

1b/h
135286
121386
107556
93808
80143
66562
53063
39647
26319
13091
1

Vapor
1b/h

7603
15204
22805
30404
38002
45600
53194
60788
68381
75972

55

Liquid
1b/h
0
13900
27730
41478
55143
68725
82223
95639
108968
122195
135285

Liquid

1b/h
86422
78818
71217
63617
56018
48420
40822
33227
25634
18041
10449

Vap mole
frac.

CoOoO00OR

Vap

.0000
.9029
.8051
.7066
.6075
.5078
.4074
0.
0.
0.
0.

3064
2047
1025
0000

mole

frac.

0.
.0880
.1759
.2639
.3518
.4397
.5276
.6155
.7034
.7912
.8791

[=NoNeNoNoNoleNoNoNe

0000

Page 1

Vap mass
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.5924
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Tower 1 Heat Curve
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6.4 Phase Envclope — Feed Stream

CHEMCAD 6.0.1

Job Name: LPG COLUMN

Phase Envelope

No. Temp
F

1 56.866
2 66.866
3 76.866
4 86.866
5 96.866
6 106.866
7 116.866
8 126.866
9 136.866
10 146.866
11 156.866
12 166.866
13 176.866
14 186.866
15 196.866
16 206.866
17 216.866
18 226.866
19 231.866
20 234.366
21 235.616
22 236.616
23 237.616
24 238.616
25 239.616
26 240.616
27 241.616
28 242.616
29 243.616
30 244.616
31 245.616
32 246.616
33 247.616
34 248.616
35 249.616
36 250.616
37 251.616
38 252.616
39 253.616
40 254.616
2; 255.616
I 256.616
" 257.616
0 259.616
. 260.616
. 261.616
2 262.616
50 263.616
51 264.616

265.616

Date:

£or Stream 1

Press
psia

64.
74.
86.
99.
113.
129.
147.
165.
186.
208.
232.
.458

258

286.
315.
346.
380.
415.
452.
471.
480.
485.
489.
493.
497.
501.
505.

509.
.356

513

517.
521.
525.
529.
533.
537.
541.
545.
549.
553.
557.
561.
565.
569.
573.
581.
585.
588.
592.
596.
600.
603.

339
866
602
622
999
807
116
994
509
721
687

075
570
958
233
354
228
271
930
791
694
610
538
476
426
386

334
320
313
313
317
325
335
347
358
366
369
367
355
330
290
146
031
g8l
685
432
111
702

04/29/2009 Time:

QOO OCOOOCo
OO O OO OO
OO OO OO OO0
OO O OO OO
[eNeNoNeNoloNoloRol
QOO0 OOOOOO
(oo Ne]

vfrac

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
00000
,00000
00000
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OO OO0 O0OO0O
QOO OO0 C
o
[eNeoNeoNoNoNeoNeNoNelololNoNoNlolNoNololoBololollo o]
OO0 O0OO0OOCO OO
O OO

08:17:35

v

.911
.900
.889
.876
.863
.849
.835
.819
.802
.785
.766
.746
.725
.702
.678
.652
.625
.594
.578
.569
.565
.561
.557
.554
.550
.546
.542
.539
.535
.531
.527
.523
.518
.514
.510
.505
.501
.496
.491
.487
.482
.476
.471
.460
.454
.448
.442
.436
.429
.421

O OCOOOCOCCOCO
QO OO0 OOOo
cNoNeoNoNoNoNoNoNoNoNoNoRelNoNoNololNoNolloRoloia o)
O COOOOOO0
o O o

z1

.019
.022
.025
.029
.033
.038
.043
.049
.055
.062
.070
.078
.088
.099
.111
.124
.140
.158
.168
.173
.176
.178
.181
.183
.186
.188
.191
.193
.196
.199
.202
.204
.207
.210
.213
.217
.220
.223
.227
.231
.234
.238
.242
.251
.256
.260
.266
.271
.277
.283
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CHEMCAD 6.4,

Job Name: LPG COLUMH

52
53
54
55
56
57

7N

266.
267.
268.
269.
270.
.616
.617

271
98

121.
139.
.685

154

167.
179.
189.
198.
.560

207

215.
222.
229.
236.
242.
248.
253.
258.
263.
265.
266.
267.
267.
268.
.598

268

269.
269.
269.
270.
270.
270.
271.
.555

271

271.
272.
272.
272.
272.
272.

271.116 F

616
616
616
616
616

585
635

685
179
513
919

557
999
956
479
609
373
770
859
564
762
817
329
760
182

006
405
795
174
542
896
235

852
119
348
526
729
116

Date:

607

610.
613.
616.
618.
614.

62.
.019

91

119.
147.
175.
.007

204

232.
.502

260

288.
316.
345.
373.
401.
429.
458.
486.
514.
542.
557.
564.
567.
570.
573.
576.
579.
582.
585.
588.
591.
594.
597.
600.
603.
606.
609.
612.
615.
618.

616.538 psia

0.344

.183

524
666
524
916
160
771

266
513
760

254

749
996
243
490
737
985
232
479
726
973
097
159
689
689
689
689
689
689
689
689
689
689
689
689
689
689
689
689
689
689

04/29/2009 Time:

HFRPPRPPRPRFRPEPPRPRPPPRPPRPERRPRPRRPRRRPREPRRRPRHRRREPERRPRRRRPRHRPRRPRROOOOCOO

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
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OO OO OO OO OO0 O0OO0OO0OO0OODODIOOCODODODODODOCLDODODODODODODODODODOOOOOD

414

.405
.397
.386
.378
.382
.912
.884
.858
.833
.809
.786
.764
.742
.720
.698
.676
.654
.632
.608
.584
.559
.532
.503
.486
.478
.473
.469
.465
.461
.457
.452
.448
.443
.438
.433
.428
.422
.416
.409
.401
.393
.384
.359

eNeoNoNeoNoNoNoNoNeoNoNoNelNollelolNolNoellelNeNoellolaelolNolNeoNolNolNe oo oo NelolNoeNe oo lNo oo oo ol

.290
.297
.305
.315
.326
.366
.020
.028
.037
.045
.054
.063
.073
.082
.092
.103
.114
.126
.138
.151
.166
.182
.200
.220
.232
.239
.242
.245
.248
.252
.255
.258
.262
.266
.270
.274
.278
.283
.288
.293
.299
.306
.320
.318
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Figure 16: Phase Envelope — Feeq Stream
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6.5 Liquid Viscosity Vs Temperature — Feed Stream

CHE("ZCF*.IT 6.0 .1
Page
J o o J
%b Name: LPG COLUMN Date: 04/29/2009 Time « 1': 23
S 5 .
tream Pressure - 176.355 psia
Ligquid Viscosity
Temperature F cP
121.000 1.03931e-001
128.842 9.91624e-002
136.684 9.45123e-002
144 526 8.99762e-002
152.368 8.55469e-002
160.210 8§.12150e-002
168.053 7.69820e-002
175.895 7.28721e-002
183.737 6.88536e-002
191.579 6.49237e-002
199.421 6.11194e-002
207.263 5.77802e-002
215..105 5.64272e-002
222.947 5.50461e-002
230 18Y 5.36338e-002
238.632 5.21867e-002
246.474 5.07012e-002
254.316 4,91739e-002
262.158 4.76057e-002
| 270.000 4.599626 002 F s —
Mo, T S— ICIEEEE s SECOTNR oy s
Liguid Viscosiy
| - Job; saravana
: ! ' Co Date:
A —1 04/29/2009
: b L Time: 07:43:20
009 e
o 003 T Tal | | BRE
g | r O
007+ - =T | L L
L] LAGE N O AR RO O R
fob _.i‘wrf*—ff— e [ M A B
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Figure 17: quuld viscosity VS Temperature — Feed Stream
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66 Vapor Viscosity Vs Temperature — Feed Stream

CHEMCAD 6.0.1 Bage
Job Name: LPG COLUMN Date: 04,/29/2009 Time: 16:18:23
StrEam 1 Pressure = 176.355 psia

Vapor Viscosity

Temperature F cP
121.000 9.31369e-003
128.842 9.39012=-003
136.684 9.46959e-003
144,526 9.55145e-003
152.368 9.63523e-003
160.210 9.72057e-003
168.053 9.80718e-003
1.75...895 9.89484e-003
183 . 737 9.98336e-003
191.57%9 1.00726e-002
199.421 1.01624e-002
207.263 1.02527e-002
215105 1.03434e-002
222 .94 1.04344e-002
230.789 1.05256e-002
238.632 1.06171=-002
246.474 1.07087=-002
254,316 .080032-002
262.158 .08921e-002

‘b—xu—l_.

.0983%e-002

e e e i /

Vapor Viscosiy

1
|
|
|
i
t

cP

I [T 1
210 220 230 240 20 260 2

Temperature F

*  LEFBotomp

%Mﬂumu sl ¢ a3 4 Gt e O B3] 5 o ] o, ” :
Figu'r.e 18: Vapor Viscosity Vs Temperature — Feed Stream
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6.7 Vapor Pressure Vs Temperature - Feed Stream |
\
CHEMCAD ¢ . ) Padies %‘.I
b Name: LpG coLuMN  Date: 0 2009 Time: 08 : |
Stre&m Pressure 6 v DS |
1 apor Pressure |
SMperature F psia |
121.000 6.79130e+005
128.842 5.88018e+007
136.684 5.09130e+009 .
144,526 4.40825e+011 *
152 .368 1.50150e+005
160.210 1.30006e+007
168.053 1.12564e+009
175.895 9.74629e+010
183.737 8.43873e+012
Warning: K wvalues = 1.
191.579 1.00000e+005 l
Warning: K wvalues = 1. :
199.421 1.00000e+005 1
Warning: K values = 1. |
207.263 1.00000e+005 |
215.105 8.65841e+006
Warning: K values = 1. ;
222.947 1.00000e+005 ,I
Warning: K values =1 ;
230.789 1.00000e+005 If
Warning: K values = 1.
238.632 1.00000e+005 1
Warning: K values = 1. |
246.474 1.00000e+005 !
2543156 8.65841e+006 |
262.158 7.49680e+008
N\.270.000 1.00100e+005 i
; - P
T gy RS |
Vapor Pressure ‘
. i H 2 A | A T 2 o
gt - [ bl ST o i
T . o A N 2 9P |
9812 — + + | I + L N P (N
o2 : ] |
5 5.5e12 — S sl i | + l
4 Se12— Pt | i — et . |
45612 — R S S Pt ' S s [
4612 —| et T B i i
IBe12—| . HE { : Eoig . =
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Figure 19: Vapor Pressure Vs Temperature — Feed Stream
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S e e S

m
lemperatul,e F

1b/ft3

121,
128.
136.
144,
152.
160.
168.
175.
183.
191.
199,
207
215
222
2:30 .
238.
Z4€.
254.
262
270.

*

000
842
684
526
368
210
053
895
737
579
421
263
105

.947

789
632
474
316
158
000

Liquid Density
lb/ft3
.12027e+001
.07572e+001
.02916e+001
.98021e+001
.92837e+001
.87293e+001
.81285e+001
.74641e+001
.67057e+001
.57880e+001
.45099e+001
.01451e+001
.0007%e+001
.98598e+001
.96983e+001
.95198e+001
.931862+001
.50845e+001
.37956e+001
.83774e+001
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Figure 20; Liquid Density Vs Temperature - Feed Strean] g
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6.9 Vapor Density Vs Temy

CiEMCaD . -

Job Name -

erature - Feed Stream

LPG COLUMN Date: vu
Stf°a’nl Pressure
U Vapor Censity
l"emp‘il’c";turf:' F lb/ft3
121.000 2.02028e+000
128.842 1.955 2%92+000
136.684 1.89665e+000
144 53¢ l.B.’/jm‘J(‘(}
152 . 368 1.79424=2+000
160.210 1.74898&+—0(J0
168.053 1.706952+000
175.895 1.66774e+000
L8373 1.63].02es~000
191.579 1.59649e+000
199.421 1.56394e+000
207.263 1.53316e+000
215.105 1.50398@—:—000
222 .947 1.47625@4000
230.789 1.44985¢+4000
238.632 1.42467e+000
246.474 1.40060e+00q
254.31¢ 1.37757e+00g
262.158 1.35549e+00g
270.000 1.33430e+00(
s N
Vapor Density
I G 1 1T = B i s k‘_¥*¥7—ﬁi —
| | 1 Job saravana
| i ‘ | Date -
r | I | 047292
T T Tmemsios
[
N 2k
! ‘ .
3 \_____.__,,__L-’—--Au..v.
4
B -
o
*
SR
i i
| L
3 f*
| | Wi oe
| ‘f'i
13- ! | E
i l‘l‘lfl“l"
QU P00 s 7 e im0 ao 20 am | o 240 250 &0 20 28
Temperature F
EFBUﬂom
M G‘m : T -v-;i;_A-._._, — _— . ——
\?Q&%W&mmwl %mﬂx%mnk%ma‘mamvE”“?E%«A«%gu
FﬁgurLZI \Y, "% am“uhmﬁihcw_éfk%‘
apor Density Vg Tempcr'llure - F ‘
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by

ame .

' P LPG ~ooLuMl

3ootnuEn Bates 0472802009 Time: 19:51:51
the vapor fgrom the tray pelow.

{4 loag So ity
definad as the liquid on the tray-
0 * 1
C
. Orrelatiocn: Fair
T Equip. 1 Tray NO- 1
y . .
Loadings yapor Liquid
104119.000 1b/h 4?16-3;-;23
S 186.832 e 3/hr .
Tongy ¥ ot 30.295
Oy 702 1p/ft3 .
Urgy (o Nte . 6.000
N ¥ S rnal diamete o et )
0. op ocin orer, fE et .000
’bownof traygi QLametEt 1
Comey dimlqu}d passes wiééﬁ.ét Length ft Area fr2
v ensaon 083 4.616 3.476
gy poix Side 1.082 e 4.616
Bs hej SR 0.167
‘Plowpatl-glht' ft _.”,,...--':::: 3.833
T;m Path length ft ..........: ..... 2 562
“Tra are lengen  fe 28.274
g 21.322
hee c5 868
el .
2 e 0.015
A 0.646
et 102956.078
reéweeping) vapor jou P bt e 0.230
ey oane oot T i 0.048
esoss, fo ol 0.146
e 2 SO e
e S, £ o SNNEEE 0.516
Qw C()mer baCkup e 0l L 3.982
wncomer residenc time 560 ..... é' ..... 15.428
Noop .. 2Ppare te . yence cime ¢ . 0.130
nt resl .. Lo 5 432
v ne residel™ Tl .
dilOCIty fr/sec ..o et 164.570
hol dup fe3 et TEE 176.355
Pressy 10 SORITEEIRROOerE 0.850
ficsure psia et 13700.000
Trogy S croncy SUTEEERRISREEE 0.003
Osiqy StEeSS PSIT SIREEeS 0.047
) S 0.049

.
.
.
. *

Ly, ton

ttmn th-allOWance ft

Om h}cknesS £t
leneSS ft
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12 Costing Sieve Tray

CHEMCAD 6.0.1

Job
Name: LPG COLUIMN

Date:

0

Prel 3
imi s
minary Distillation Tower

Dist;
tillation Tower Cost

Coly
8 mn material = Carbon steel
reVe tray

a .

Y material = Carbon steel

B
Ciii cost index =
ent cost index < 610.4

Calculated cost:

ghell cost
fay cost

347.5

ziitform & ladders

Colﬁmn cost (purc

Condmn cost (installed)
enser cost (purchase)

Co
ndenser cost (ins

hase)

talled)

Reboiler cost (PurChase)

vRebOiler cost (in
(purchase)

gotal cost
Otal cost

(insta

stalled)

1led)

I\

1

oo nn o nn

[V

non

4/28/2009 Time:

s Cost Estimation

for Equip- 1

118284
45320
24500

330414

991241

330414
991241

66
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13 Column Sizing — Value Tray

CHEMCAD 6.0,
Page 1

Job N
a M \9] P
me: LPG COLIMN Date: 04/28/2009 Time: 19:55:01

7

om the tray below.

Yapo

r .

. load is Jefined as the vapor fr
e tray-

1quid L
load ‘s +efinsd as the liquid on th

sicti°n: .
00 4
d correlation: Glistch
Equip. 1 Tray NO- 2
Tra . )
Y Loadin v Liquid
gs apor
105157141 1b/h 50185.875 1b/h
60794 498 f£3/hr 1644.608 ft3/hr
Density 730 1p/ft3 30.515 1b/ft3
ity e 1.000
XaiVe type or o e
a : -
alZZ material : S-S- ..ottt 12.000
Deck thickness gaude ceett T e 14.000
Towe Fthkness Sge e 5000
ra r internal diameterr FE e 2.000
N°-yozpacinq' fr R 1
Doy, tray liquid passes cett t Length ft Area ft2
NComer dimension wideh £ 3.611 1.922
Ay Side ¢.77} 3.611
e?' weir length  f€ e 0.167
ppeir leegth Rl 3.458
ophelgne, fEo T 4.566
Flo longtn  EE eIl
Y pa ongth f8 e 19.635
r holength e e
GyRath widtn  £E e 15.792
.F3Y actiy PR 70.723
s 1100d o area FE2 ettt 3.000
g T T
wed el 235
Aprox 2 fro el 0.386
Tr 2 fe2 o el
Prox § of valves Tl 0.082
Tray EreSS valves el 0.225
or pr]e:eSS loss, St BERTERE AR 0.146
Jmncomss aossr BT el 0.041
Ounagne” Clearancs fr e 0.713
D°WncOmer head lo0sS Ft et 3.000
Downc mer backup £t I 8.413
Doy, omer residence gime 2 7pime sec . 0.238
DOw:comer apparent rosidenc® el 3.907
Li?ugomer velocity £r/sec ,.........~-:::: 119.217
LiQuid or velocity FUT il 176.409
Desy d holdup 1b SOPREEEASSRPPeE 0.850
............... 13700.000
o 0.003

1
Jo.zn pressure psia
ebfiniency L g .
st 0.039
..... 0.052

.
.
o *
.

0
Co rz:?le stress psi2d
Copo8ion attowance ¥ L R
BQtton thickness ft T oo
M thickness
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14 Costing - Value Tray
. CHER & i
’ MCAD ©.0.1 ese
20:01:55

J
ob Name: LPG COLUMN ~ Dateé: 04/28/2009 Time:

P . . . ‘
reliminary Distillation Towers Cost Estimation

;2;§tlllation Tower Cost for Equip- 1
, Valumn material = Carbon steel

' Valve tray '

:g:ay material = Carbon steel

'Cuse cost index = 347-9

‘ rrent cost index = 610.4

. Calculated cost:

. Shell cost =2 10507
Tray cost =0 13921
Platform & ladders =2 1T
ColUmn cost (purchaSE) = $ 312082
Column cost (installed) = $ 936245
Condenser cost (purchase) : 0
Condenser cost (installed) $ 8
Reboiler cost (PUfChase) - : 0
Reboiler cost (installed) = ? 312082
Total cost (purchase) - 2 936243

Total cost (inStalled)
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16 Costi
osting - Bubble Cap Tray

CHEMCAD 6.0,
Joh N
Namm.
e: LPG OO0
Pilg ':I.”."[T
e Date: 04/28/2009 = 8
St 5 1/28/2009 Time: 19:59
-~ l—Jru. - ' | :33
¥ Cistilla o o
gistil]at |lation ToweIrs Cost Estimation
Ell;gmn mat:? T'fw‘fl cost for Equi
Trayle C(«G._t;(i' -AiIbC)n Steel p- '
m =
ase Cat@rlal — Cark
urrenost i ndes '.J—:u?n steel
C © soaf ipdes - iéio 4
. = = .
1 ed cost:
ray Cost
olume 2 b Lol ; 77716
0s
nUmn COSE (purchase) = $ 3?3322
ongenSer Co(lﬂbtallcd) 5 1104104
eboens‘“r Cost (purchase) $ 0
i s
. Olier ot (ilnstalled) $ 0
- fim urchase) = 9 0
Totg) —— (pu£1lwstaLL\:d) S ¢
cost (in&Chés’e) =2 368057
stalled) = 3 1104104
70




e

Page 1
:06:06
ime: 00:
Time:
1 04/29/2009
CHEMCAD 6.0 Date:
1N
OLUM!
: LPG C ,
Job Name : ion
lat
; orre
Billet-schultes C ;
0 m
ters 0000 TUOV
Packing ParaTe 50'0()000 i am . ft
dn ~ 105'9600O D1 t 1.536
= 0. ad £ 3
A _ r 1 LigLo ec) 4.772 1.59
VoidFrac . for Towe 2d b/‘ftzo 4.791 1.628
Packed Tower Design (fezesee 1 0270 4.792 1673
' facked Toy ft . 87 1.
iRy 1631 0.777 783 0.747
: PDrop 1. .77 570 .7
Stg psi 75.00008 1.624 g 772 2.2;4 80744
2 0.011 75,0000 1.623 1.906 682 0.746
011 00 62 888 2. 4 .748
3 0. 75. 000 1. 6 1. 2.71 0
011 00 .34 875 "134 0.746
q 0. 75. 000 1 5 1. 2.73 1
11 00 35 867 6 0.76
5 0.0 75. 00 1. 61 1. 2.74 0
11 000 .3 862 51 0.77
6 0.0 75. 00 1 65 1. 9 2.7 76
12 000 1.3 85 753 0.7
7 0.0 75000 67 st 2. 779
12 000 1.3 .86 755 0.
8 0.0 75 000 368 1 ez 2.122 0.782
0.012 75.00 0 1. 2 1.8 2.75 . 83
13 0.012 75.08830 1'214 1'22? 2-323 8'385
0.01 5.09° o 1. 1. 2. 786
i; 0.012 ;5.00080 1.332 1,82% 2.757 0.387
13 0.012 75.00000 1.376 1’864 2.1757 0.788
0.012 5.000% -3 185 2.75 0'789
15 . 12 7 '0000 1.37 1.86 758 0. 0
16 0.0 5 5. 0000 3717 1.864 Z- o8 0.791
17 0.01 75-00000 1378 1.864 2 58 0.757
18 ©0.012 75-00000 12378 1.864 2‘759 0-731
19 0.012 75-00000 378 1.865 2159 0-792
20 0-012 2270 000 11378 1.865 5,759 0.75¢
21 0.012 75-00000 1279 1.865 3'759 0.392
22 0.012 75'0000O 1'379 1.865 2.759 0. 92
2 0.012 75_00000 1.379 1.865 2'759 0.392
25 0.012 75-00 00 ] .380 1.866 2.760 0 792
26 0012 7500000 1.380 1.867 2.760 0 792
27 0.012 7590000 1.380 1.867 2.760 0,792
23 0.012 75.00000 1.381 1.869 2.760 3.791
30 0.012 "2, 000 383 1.871 2.762 790
31 0.012 75.007 00 1 384 1.87 2.765 0750
37 0.012 75-00000 1'386 1-87Z 2.770 8.790
3 0.012 7500000 i'asg 1.881 2.772 0.792
0 "39 8 7 )
34 0.012 75. 000 .3 1. 1 2. 5
35 0.012 75-90 00 1739 1.8 2.81
36 0.012 75'0800O 1,404 1'838
3 0.012 7500000 ;413 1.8
38 0.012 75-0000O 1.42
49 0.012 75-00000
4 0.012 75-80000
1 0.012 75.
43 0.0
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CHEMCAL <.0.:

Job
Name: LPG COLUMN Date: 04/29/2009

Overall
Height
HETP it
Pressure drop Psi
Xapor Load at Loading

apor load at Flooding
L}quid Load at Loading 1b/ (ft2*sec)
Liquid Load at Flooding 1b/ (ft2*sec)

D}amEter at Loading £ e
Diameter at Flooding ft e
Design pressure psia ottt
Joint efficiency

Allowable stress psia
Corrosion allowance N
oo okness ft T

Bottom thickness ft

.........

il 3}

t

.........

.........

1b/ (ft2*sec)
1b/ (ft2*sec)

.........

7.8 Costing Packed Tower

CHEMCAD 6.0.1
Job Name: LPG COLUMN pate: 04/29/2009

jstillation To

t for Equip. 1
teel

Preliminary D

tion Tower CoS

Distilla
= Carbon s

Column material
Packed tower

Base cost index = 347.5
Current cost index = 610.4

Calculated cost:
Shell cost i 2 12705;
Packing cost = 72
platform & ladders =3 192
Column cost (purchase) =9 257034
Column cost (installed) =9 771103
condenser cost (purchase) =9 0
condenser cost (installed) =3 0
Reboiler cost (purchase) =9 0
Reboiler cost (installed) = $ 0
(purchase) =9 257034
= 3 771103

Total cost
Total cost (installed)

wers Cost Estimat

Time: 00:06:07

.......
.......
.......
.......

......

.......
.......
.......

.......

.......

.......

Time: 00:08:35

ion
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8. DISCUSSION ON RESULTS

From calculati I

ation which are done by manually as well as simulator seams the
packing tower Is a best 1 ing, 1 i

g in cases of purchasing, installation, place occupation and also

efficiency. Following Figures 23 & 24 are screen shots of Excel 2007, here cost

comparison is worked out by using Excel 2007.

2 | Purchase Cost Comparison

PRA S e L M

7 ' cosfl M:crosoft Excel .r"l"&‘

e B S

..u;-:

r 37
~ Home insert Paoe tayout Data _Rewéw View Acrobat =) =
=y J i e . v 6 - = x
ﬁj ) Times Meaw R¢ 12’ ) lGevneral - }}4 Se3 Insert ~ - A 5
i B J U-A A o i et J Detete - 3]~ J’J J_lﬁ
. 7 Y R A - e.0 *oo SHIES | ven o ' Sort ——
o 7 == s 00 .0 - _‘,jF»rmat 2 Flltero: S;Te-—t-
LURROSTE = Font tl-umrr:‘:r' Le= Zelis Editing
c4 - s s e .
: : i : B =
g O E c B =
G =
. Cost Comparison
» Calculated purchase Cost From CHEMCAD 6.0.1
3 3 Rs
4 SjeveTray Cohmnn 330414 [ 16100286 |
= Yalue Tray C olumn 312082 15292018
5 Bubble- cap Tray Column 368033 18033713
7 Packed Column 257034 12594666 i
8 B )
a | BE
ol Purchase Cost (Rs) B
3 I ) =
11 | 20000000 7 . :
12 | 18000000 L
13 1 16000000 -+ I =
14 1 14000000 -
45 | 12000000 -
15 i 10000000 - S e
17 i 8000000 - S5 m Purchase Cost (Rs)
| 5000000 - .
13 ]
4000000
13 2000000 1
20 | o |- .
21 SieveTra‘,,'Cc)lmrn walue Tray Column gubble-c3P Tray packed Colurrn
22 column
23 | I .
24 - P st IS RN .,.k.,-?-r_‘(""r‘"'?f D
14« » v Sheetl. Sheetz . Sheetd . G sn=is Py U L

1: Purchasé Cost Comparison

Figure 2

.2 Installed Cost Comparison
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. v £ il
_.:§ _ B ,-,,..E-.{» . costl - MicrosoftExcel © o ) Sl
Home Insert Page Layout Farmulas Data D"\l:é; View - “crobat - .
= . b W =003
- g‘", == -n W
;i TimesMNewR(~ 12 - = = = = General v A = insert - - A & :
- B At AT EEE i - 7 } i
. ] z ‘H A A === 23 ooy I Deletz 14" A 3‘—
S - - - | .0 .00 Styles w, . Sort& Find &
i — A 0 o - Format~ 2~ Filter - gé?:cta:
Font Humber E _ells Editing
- . s e e LTI T =1 vz
T = ¥
et S = e = T TR e [
c D E F G =
-

Cost Comparison

Calculated Installed Cost From CHEMCAD 6.0.1

2
3 3 Rs

4 SieveTrav Column 991241 [ iss7os00 |

5 Vahe Tray Column 936243 43876005

5 Bubble- cap Tray Column 1104104 34101096

7 Packed Column 771103 37784047

8 - - -_— S e i i _ B o

190 Installed Cost

11 520020099 - e B o
12 4

;3 59009092

14 45000000

15 N

1 | 20000000

17 ' 29000030

18

19 | 10000000

20 | i =

| value Tray column gubble-cap Tray packed Column

Column

il

1 [nstalled Cost

Ready
=

Figure 23: Installed Cost Comparison
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9. CONCLUSIONS

The project has been successfully focused on Design & Simulation of Gas

Processing plant LPG column. LPG column is designed by manually
(SPREADSHEATS) as well as simulator (CHEMCAD 6.0.1). The various Tray
ue tray column and Bubble cap tray column) and

d by CHEMCAD 6.0.1 Simulator.

columns (sieve tray column, val

also packed column sizing are designe

Before sizing the tower all the stream composition and property are specified then

s on characteristics of feed and product streams and also tower are worked

analysi
osting for these different columns are prepared in

out 1n CHEMCAD 6.0.1. C

CHEMCAD 6.0.1 Sjmulator an
PREADSHEET.

d finally the cost comparison chart is carried out

using S
The project work has €n
Processing & Handling System Design ” as well as

hanced MY fundamental knowledge based on “ Gas
« gimulation & Modeling ” of

M.Tech Gas Engineering:
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