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ABSTRACT

viscosity Reduction furnace which aims to reduce the viscosity of the core materials, vacuum and atmospheric
residue from the tower to blend with fuel oil produced at some refineries in Iran such as Tehran, Arak and Abadan
is installed and working. In the furnace, the heat of the combustion gases from the burner to heat the feed
displacement and the reaction temperature leads to thermal decomposition reaction of pure radiation with high
viscosity paraffinic chains are long, and it makes the product lighter. In this unit, the severity of cracking is not
high, because the high intensity can cause unstable ingredients in the products. The purpose of this operation is to
reduce viscosity the fuel, without significant change in the stability of the fuel. This resulted in the most severe
thermal cracking to lower feeds resulting in the production of gasoline and lighter materials are reduced to less
than 10%. Due to the growing interest in simulating chemical processes, chemical engineers, and construction of
the project feed the furnaces and furnace simulation is examined. In these simulation profiles of temperature,
pressure, products, raw material and other operating parameters of the pipeline are obtained. The results with the
selection of an optimal kinetic models by Castellanos et al, based on a set of sub-components of feed divided by the
number of carbon atoms modal and the numerical solution of the mass balance and energy than conventional
numerical methods (RK) on the elements of a given length in a tube furnace of the displacement of the beam as an
ideal reactor, respectively. The simulated data were compared with experimental data for the refinery furnaces
decrease viscosity and consistency of results is acceptable.

Keywords: reduce viscosity, furnace simulation, synthetadeling, and pseudo-elements.

Statement of problem:

To start safe and normal operations of each umitgss of understanding the systems and devicesrihsit be
placed in service is vital. Basically, the procéssonsidered for the furnace for several functiassfollows:
generates heat media, drying, vaporization, crackimd reforming. The division of the parent olgfimducers to
downstream units and other consuming units sudiEeS, EDC, HSD (High Speed Diesel) (12) and....areial.
The feed is fundamentally changing the nature tdinah materials and petroleum base materials (omggloccurs
in these units. In other words, most of the carbarbon materials are broken. Considering the neednvert these
materials, and the failure of some links in thedfeequirement of a link failure, the consumptioreagrgy and this
energy is used to power the furnace. Sometimesrdar to reduce the energy consumption of catabstaused to
break ties. On the other hand, heat is an intgmel of industry requirements for example Heat $fanBetween
Impinging Circular Air Jet and Finned Flat Plat8)1This heat must be produced. Direct heat geeérat the
furnace in the chemical industry and can then fesirike energy to the water and produce steamdatirting currents
to be used. Due to the accurate recognition ofaftes can be a great guide for setting up safe @mtspractices.
Based on the title, the furnace is generally caiegd as a giving will be discussed later. 1) Fomat its operations
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divided into four categories based on the purpokéhaating furnaces, drying ovens, furnaces and aften
vaporization process. 2) Morphologically classiffadnace: furnace by furnace room and furnace dyiéal shape
into two main categories are divided as follows @) Classification according to the arrangemenbuwers and
furnaces are divided into three categories in teofthe burners. Ovens Top Fire, furnaces Side, Finmaces
Bottom Fire.

Furnace to reduce viscosity

Viscosity Reduction furnace consists of two therowls, one as a heater coil and a saturated stedisplacement.
Saturated steam coil for supplying steam injectiduces viscosity in the stripper tower is builtatitials used for
furnace tubes, usually with 9 percent chromium 486l molybdenum steel which can be used for beam and
displacement. This material because it is the prodfisulfur in the exhaust temperature is too kieam heated
coils are often ordinary carbon steel (2) to obtimiform heat pipe into a horizontal tube furnased. Horizontal
furnace method allows the flow pattern is symmatrion each pass. In the coil, the furnace by twtren
independent of the flame design. In the first cllbd is heated to reaction temperature (abouf ®)Gand a second
cell, the cell's response, which must be fed arrggpiate residence time taken to respond (2). Reackll size
determines the price of furnace.

The process of reducing the viscosity

Reduce the viscosity is a relatively mild pyrolypi®cess that is used to reduce the viscosity anat point of
vacuum residues used to produce a given shearlerdffias part of this process comes from the gatal
decomposition of food. The oil remains high paraffichains attached to aromatic rings are the roairse of high
viscosity and pour point (3). The reaction mustcheied out in the absence of the separation dfettudbains and
their subsequent decomposition is possible. Irptioeess of analyzing the intensity is not highgah cause severe
unstable ingredients in the products. The purpdsthie operation is to reduce viscosity the fuelthaut any
significant change in the stability of the fuel.iFhas resulted in the most severely decomposedshegluced to
less than 10 percent of the gasoline and lightderiads. The decrease in viscosity and pour poaptetids on the
type of feed. In the wax feeds significant reducti® between 15 and 35 degrees F and the finabsitscis 25 to
75% of the feedstock.

Description of process

Tower residues of atmospheric or vacuum 800 to ®#frees Fahrenheit temperature inside the tubadarwas
heated to a gentle break then suddenly cools (Qumgicto stop the thermal decomposition and thea iitash
tower, separated from the material. In additiometducing viscosity fuel oil in this process is thain objective of
this process and the most striking feature of phixess is considered, other physical charactesistiquired for this
product as low pour point, well considered and iovpd. Depending on the nature of the feed may m®dighter
products of the process (usually not isolated)ss ased, which must be processed before usingribauct with
similar products from other units are mixed.

Feed thereduced viscosity

Residual of atmospheric or vacuum distillation,dgocess and a series of molecules that are nigrinahe range
of aromatic hydrocarbons semi-polar and non-pagpdlar Asphalt are located. These residues 1Mtpescent,
depending on operating conditions and type of fgas] petrol and diesel (4) Residue divided into mpoments in a
mixture of saturated, aromatic, resin and asphalterd other division’s mixture know as paraffingphthenes and
aromatics (PNA) (5). Paraffin wax was used in thmaining ingredients in a separate chain or the slthins
attached to naphthenes and aromatic groups arenprelide-chain paraffins are usually those whohenéng 9
carbon atoms. Aromatic refers to a set of one orenawomatic rings, and the remaining componenth Wigh
boiling (heavier) there. Ring aromatics, two-ringdathree-ring aromatic compound commonly found he t
residuals. Refers to cyclic naphthenes and alkaits one to six rings and is most common in the wsthe
components in the residue is saturated.
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Table 1.1 summarizesthe processfor reducing the viscosity

Fee( From Uni Proces Product to Unit (for) |
Residuals| Atmospheric and vacuum towers  Thermalmigosition | Gasoline and distillate are Hydrotreating
Steam Hydrotreating
Residues with low viscosity Denuded
Gases LPG Unit
Reactions

The main reactions that occur during the operatioreduce viscosity are:
- Separation of paraffinic and aromatic side chdine Rings Silke

- Gums become lighter hydrocarbons

- And at temperatures above 900 ° C, decompositidhe oil rings (6)

Operating parameters

The most important factors in the process of retlyithe viscosity of operations, including tempemtypressure
and residence time were noted. Generally goingagh ef these three factors, is namely increasimyesion. To
achieve a good conversion, these three factorbeamanged. For example, we can raise the outpydeiature the
grill lighter to increase our distribution. Howeydrigher conversion, i.e. breaking down food became lighter

compounds such as gas and diesel. Below, eaclesd frarameters is:

A) Pressure
Pressure in the unit, if the reaction is condudtette liquid phase, is about 20 to 40 percent&d Psig and if the
steam output set between 100 Psig to 300 Psig.

B) Retention time
At the same time, depending on the cores applaty between 1 and 8 minutes.

C) Theoutlet temperature
Depending on the furnace outlet temperature itedabietween 800 and 930 degrees Fahrenheit (7).

Products
The main products of this process, the shear vitscpsur point and low. However, some diesel ansogjae in the
process gained a little quality should be simitathiose produced in other units (7).

Components of the reduced viscosity

Although different processes in order to reducevikeosity the residuals, which are designed arill, momposed
the various operational units, but all of thesecpeses certainly has the following two parts:

A) Furnace

B) Isolation

Processesto reduce the viscosity

This paper briefly summarizes the three types deesdr

A) Conventional process for reducing viscosity

B) The decrease in viscosity with an evaporatorenvdcuum
C) The viscosity decreases with a decay heat

A) Conventional process for reducing viscosity

In this process, the main objective is to reduseasity of the feed and to achieve a high qualibdpct with low

viscosity and can reduce distillate products. Adjhe temperature of the reaction conditions teiovided. At the

same time, to prevent coke formation in steam pgresfix the time, at a minimum acceptable injectéfier the

heater is partially cooled product into the coluseparator material will be removed. In the courseonling after

heater enters the separator separate liquid therzam gases and products become available. Prgdaet at the
top of the tower tank maintenance and cleaninglditeon to the clean, they are cool. By the condéna of steam,
go into the tank. Under a controlled pressure afegalLPG units are entered. Amount The liquid cosde is

returned as reflux to the tower and the rest ametsea stabilizer (Figure 1-1 and Figure 1-2).
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B) The sudden decrease in viscosity with an evdaportander vacuum

This process is used when you want to eat moréeoptoducts become lighter. Reduce the viscosittheffluid
column separator in the process, sent to a vacluistifiation tower. Vacuum distillation tower to thmttom of a
heavy material that is injected steam, shed. Afteshing vapor condenses liquid partially is balanio®k. In the
process, we have two types of gasoline, a columpara¢or vacuum distillation unit in order to redwigcosity, and
them is called light and heavy gasoil. These aem tmixed together to form a high quality produawer vapor
vacuum to a vacuum system sent a three-stage lapddvapor is collected in a tank. Figure (2-2§ tscosity
decreases with an abrupt evaporator under vacuitm to

C) The viscosity decreases with a decay heat

This process is similar to the second processydlsaum tower gas oil and gasoline is sent to desipgrser heat to
reduce viscosity is decomposed into a tower. Thxgss is used when you want have minimum poirg tos
maximum lighter products. The products of this psxcare heavy oil, light oil, with a wide rangedadtillation.
Reduce the pour point at least in cases whereeabé €ontains a large wax is acceptable, becausevirall
conversions vacuum furnace oil to reduce viscosigégtroyed all the wax feed and provide a fuel \&ittminimum
loss point.

Figure 1.1 The process of reducing the viscosity (8)

Viscosity reduction process furnace, heart of \d#gareduction furnace, simulation of viscosity uetion furnace,
involves simulating the thermal decomposition ractvas carried out in a tube Furnace similar CirRlysis of
slot jet impingement cooling on curved surface (449 obtain the products of the reaction are &iis Furnace.
Because the objective of the project furnace (d@#gaeduction furnace of oil refineries) or heateil type it is
important that the manufacturer of this type ofnges used to simulate the furnace is examined w@mp
simulations demonstrate the importance of undedstgnthe dynamics. These techniques include: 1)rthesion
volume factor (SVF) 2) Kinetic Model 3) castellasomodel due to the flexibility of the castellano®dal of
computation, citizenship constant reaction tempeeatmolecular weight and a proven ability of thedal to
predict the behavior of the thermal decompositiesction inside the tube furnace, the model seleciedomputer
simulation to reduce viscosity furnace was used (9)

Simulation procedures of viscosity reduction furnace

A) Split the feed to the sub-components: a compsiteulation before anything should feed divided eyonment.
For the split feed conversion TBP curve based dame percent distillation unblock the number of pmments is
given, and calculate the properties of the sub-anmepts. With this work (the way it should be) the/gical and
thermodynamic properties of a given feed and wellavailable for use in the kinetic model. Splitdésto the sub-
components, the TBP curve is plotted in terms tHl teolume percent distillation trash and the alpon described
in section (4.3), the curve is divided into a certraumber of pseudo-components based on the nuofilzarbons.
B) Determine the properties of pseudo-elementer afieudo-element feed was supposed to be divideghysical
and thermodynamic properties, it must be calculaté@d sufficient accuracy. The thermo-physical pdjes of
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simulation to calculate the imaginary part of thmp@ical relationship is Ahmed and this is mainlyedto the
relationship between the properties of each pseodmponent with sufficient accuracy as a functiorthef number
of carbon atoms suggests and we are in a simujabased on the number of carbon atoms split up imaag
components.

C) Selection of Thermodynamic Methods: After thétdped component properties like temperaturesguee and
number of sub-components, the input displacemertheffirst tube is clear. As mentioned kinetic medare

selected and specified. Select a method for theulzlon of thermodynamic equilibrium and deterntio of

thermo-physical parameters involved in the calemtest, such as enthalpy, fugacity and equilibriumstant is also
required. The method selected thermodynamic equetid state that used the equation of state, thg-Rabinson
equation.

D) Divide the pipe into smaller parts (select elatsg As mentioned, the purpose of simulation, lbam the
concentration profiles of components, temperature @ressure in the pipes and the ability to chaamge of the
inputs to estimate the parameters of furnace istergd. The goal is not possible unless the voleordrol, the
reactor has chosen to write about the mass andyebatances.

Volume control is part of the furnace tube whiclexensive. View the volume control (here the vatucontrol) is

generally limited by the numerical solution methdu.this project, the reactor cores where the tulbeboth

directions (pass) the upper part of the movemaertest, then move over the length of furnace, artester the

beam. The pipes, the furnace will receive a ceréeirount of heat. Because furnace heat flux is asdum be
constant throughout the motion and radiation (algtoin each sector, varies heat flux) the lengtla diorizontal
tube furnace at wide stretches selected as an etdprevided that this limitation on the numerica¢thod does not
used)

E) Mass and energy balances on each elementilaftetement, the element is writing the mass balanc energy.
Here is an element of a section of the reactorpthss balance and energy writing it is assumedethett element of
a reactor is an ideal form of crime, the bulk o ttnass moves and no heat due to viscosity foraemot be
exchanged between the elements and the environmkatsteady state of mass and energy balances, andss
energy of the input and output of the system, idiclg changes in the system and the environmergx@iered. The
resulting mass and energy balances on the indivichraponents and the entire system into a systediffefential
equations you need to choose a method of numesabation to solve it.

F) The method of numerical solution of differengégjuations: ordinary differential equations in gahdivided into
two categories, initial value problems (IVP) andibdary condition problems (BVP).

Methods for solving the system of equations the titlect or indirec used. Direct methods for solviifferential
equations based on the use of guessing and emmvhile indirect methods for each variable in theput of the
initial guess, and the guess are intended to beected at a later stage. The equations, the methadpredict
indirect methods - Milne and Adams-Moulten and HangnThe direct methods include the method of Runge
Kutta, Euler is the application of numerical methddr solving differential equations of the select¢ P, Ranjan
technique - Kota along with other issues that ited in the following sections in this chapterlvaié discussed in
detail.

G) calculation of pressure drop: As will be disser later, the solution of differential equatiofisnass and energy
balance depending on the length of a given elentieatonly pseudo-element concentration and temyrerain the

output element will be achieved also requires thatpressure at the outlet of the element. What istake here,
which is calculated as the product of the presanick pressure drop across the element as a paramegtéred by

the simulator is to solve the system of differdrnigquations in the elements. In this project Wyliethod was used
for calculation of single-phase and two-phase piresdrop (10).

METHODS

viscosity reduction furnace of Refinery designed &nilt by Foster Wheeler, a horizontal furnacehis tubes in
both mobility and beam in two passes (Pass) arespictad throughout the furnace.
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The fuel furnace for good quality and favorablecuisity the distillation residue (atmospheric or wam) and
embedded style products manufactured the procéssesially not isolated. Given the preceding desiom and
data sheet information finery furnace to reduceosgty, reduced viscosity to simulate refinery fara and charted
on the drawing, the results obtained with the satioh of Petro Sim software has been examinedIyirtale
comparison of the results is discussed. The displaot for heating the feedstock to the reactiorptature and
embedded in this case occur without reaction. Teres of the tubes with fins (extended) withousfiiBare) are
composed of the same size. Bare tubes are moredsuhumber of transmissions. Tube (expanded)apheft the
furnace, the temperature is relatively little wdreis started near the radiation heat flux is inémgaswitching
places with the Bare tubes.

Specifications required by the simulation:

Table 1-2 details the replacement of pipes

Quantity (How to) Unit
Pass 2
Tube Horizontal
QOuter diameter 5 in
Internal diamete 4,28 in
Thicknes 0.37¢ in
Number of finned 18
Without Blades 38
Tube length per pass 61.5 ft
Effective length 1772 ft / pass in the thermal aktions
Finned tube heat transfer surface 3540 fl"
No fin tube heat transfer surface 3060 fl‘:

=

The total area available 6600 ft-

The beam reaction actually occurs in this area. faws (pass) and the heat flux tube is the tubbkowit fins (Bare)

was used (5 times the displacement).

Table 1-3 tubes of the beam profile

Quantity (How to) Unit
Pass 2
Tube Horizontal
Quter diameter 4.5 in
Internal diamete 3.7¢ in
Thickness 0.375 in
Number 72
Tube length per pass 61.5 ft
Effective length 2214 ft/pass
The tota lengtt 226¢ ft/pas:
Heat flux 12000 Bru/hr/ft-
The total area available 5200 fl‘:

Data input and output, viscosity reduction furnateefinery

Flowchart Program

Overview and assumptions

The algorithm is divided into two parts. In orderachieve steady temperature in 800° F feed cortiposincreases
temperature and decreases pressure. In the seadnavpich was fed to the reaction temperature] fmemposition
is changed and slowly decomposing lighter companehhe higher temperature and pressure decreas#yrap
changed and the amount of light produced pseudgooents will be enhanced. The output of this getgrogram
consists of lightweight materials, manufacturiregnperature, pressure and steam quality has beed tskimulate
this process. The first flowchart in this sectiequired data such as P, T, and the rate of feedBRdlike elements
define the thermo-physical properties are calcdlaiden select the element balance calculationthemnput data
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to the first element. After determining the phatstes the enthalpy of mixing calculated by solvihg energy
balance enthalpy output gain. Guess-and-error rdethith the enthalpy, temperature, pressure, quaditg
composition of the phases of the elements is aedieVhis process is continued until the reactionperature is
700° C and then the second part is to calculatethbemal subsystem vested. The thermo-physical guti@s
necessary for the calculation of the pressure drapthe computed latent heat of vaporization atéhgperature,
pressure and composition of medium components bas Hone. Flowchart Part Two: The 20th step offlihwe
temperature range ° F800 is the first part of t&ction begins. Here's a change in the compositiathe sub-
fractions have not yet been temperature and pressubefore the output element calculations, sst¢heapresumed
recipient already done. The reaction constantsfasction of temperature and molecular weight itedmined for
each sub-component, after calculating the coefftsief the RK equations are solved and the coragotr of
components in the output element is calculatede litethe output element if the carbon number of maments n n
n-2 like a pseudo-olefin saturation and reductibime rest of the calculation is the same as thé flilsis process
continues until the end of the last pipe secti@pldicements and outputs obtained. The resultseafdmputational
model are based on the following input feed.

Table 1-4 Data of viscosity reduction furnace of refineries

Inlet temperature 608 K°
Outlet temperature 760.8 °K
Inlet pressure 3272.2 kpa
Outlet temperature 687.25 kpa
Design temperature 925 °F
Desigr temperatur 65C psic
Feed Dubai 27787%  Ib/hr(liquid
Liquid outlet 254275 Ib/hr
Steam output 23600 Ib/hr
Steam quality at the outlgt 8.5 percent
API grade feed 10 -

Table 1-5 details the results of a computational model based on feed

Oil Fractions & Composition,  To Furnace (wt %) Oufream (from Furnace, wt %)
H2S 0 0.2458
Cc2 0 0.796
C3 0 0.5507
C4 0 0.5696
Heavy Naphtha 0 5.824
Kerosene 0 9.5639
Gas Oil 25 7.7409
Residue (530 85.59 63.4892

Table 1-6- temperature and pressure inside the tube fur nace

Tube nc Pressure (bar_ | Temperature®C)
86 9.54 456.32
85 9.57 456.91
84 9.60 453.80
83 9.92 452.87
82 10.23 451.91
81 10.53 450.85
80 10.82 449.85
79 11.10 448.83
78 11.38 447.79
77 11.65 446.72
76 11.91 445.77
75 12.16 444.63
74 12.41 443.44
73 12.65 441.89
72 12.90 440.67
71 13.14 432.29
70 13.38 430.76
69 13.61 429.23
68 13.85 427.69
67 14.08 426.16
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66 14.31 424.62
65 14.53 423.08
64 14.76 421.54
63 14.9¢ 420.0(

62 15.20 418.46
61 15.42 416.91
60 15.64 415.37
59 15.85 413.82
58 16.07 412.27
57 16.2¢ 410.7:

56 16.49 409.16
55 16.70 407.60
54 16.91 406.04
53 17.12 404.48
52 17.33 402.92
51 17.53 401.35
50 17.73 399.79
49 17.94 398.22
48 18.14 396.65
47 18.34 395.07
46 18.54 393.50
45 18.73 391.92
44 18.93 390.34
43 19.13 388.76
42 19.32 387.18
41 19.51 385.59
40 19.70 384.01
39 19.89 382.42
38 20.08 384.83
37 20.20 379.24
36 20.39 381.65
35 20.51 380.06
34 20.63 378.47
33 20.74 376.88
32 20.86 375.28
31 20.99 373.43
30 21.12 371.57
29 21.2¢ 369.7:

28 21.38 367.86
27 21.51 365.99
26 21.65 364.13
25 21.78 362.26
24 21.91 360.38
23 22.0¢ 358.5:

22 22.17 356.63
21 22.30 354.74
20 22.43 352.86
19 22.56 350.97
18 22.69 349.08
17 22.8: 347.1¢

16 22.9t 345.2¢

15 23.08 343.37
14 23.21 341.47
13 23.34 339.56
12 23.4% 337.6¢

11 23.6( 335.7%

10 23.73 333.80
9 23.86 331.88
8 23.99 329.95
7 24.12 328.01
6 24.25 326.08
5 24.3¢ 324.1¢

4 24,51 322.19
3 24.64 320.24
2 24.77 318.29

1 (Soaker Drum) 24.90 316.33
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Figure 1.2 Changesin pressurein thetubes of the tube Figure 1.3 Temperaturevariation in terms of the number of tubes, pipes

Petro-Sim simulation unit

In this section, the simulation of breaking concatin (visbreaker) and then it will be reactorilwation. Open the
application and Press Ctrl + N to create a new SRMpted. Import and press the key components ofergf
default.cml option to select components and opettimd@eng-Robinson thermodynamic model look likittk
error in the determination of the thermodynamicperties of hydrocarbon mixtures. Enthalpy of thedkesler
equation of state rather than is calculated. dsahe Refinery Assay in there. (In addition tatfzé tabs in Aspen
Hy sys) To define the petroleum cuts. (Informatnovided when defining cutting oil is like TBP .gravity,
viscosity, curves the Assay say) To do this in Wind SBM tab Oil Manager to select and press Entér O
Environment Checkbox (from the basic into the Qiik). Page Oil Characterization opens. Refineryadsisnport
tab key to select and open ourselves and our Rgfidefault.cml (This will Assay Matrix technologysed in this
paper) PR model for component-list 1 was chosemuist be defined for Refinery -defult. So after mipg Fluid-
PKg key to our View, then Page Set up the compofishiselection options choose Refinery-default. \dm
cleanse the component-list-1. The Refinery Assayrce Synthesize button calls back. Synthesize suetk
message that indicates the completion of the caoatiput for defining Ok we feed it back to the Oil
Characterization. After this step, SBM returnedth@ Enter Simulation Environment button to call tige
environment to be simulated. F11 key to call updhgect that represents the feed is created. TreeAssay Data
compiled for the Load. (These data are stored Ir) Do this page to a worksheet Composition, ctickthe Load a
Refinery Assay into Stream. Load Refinery Assay Hamndow opens and the part we choose VB Feed alettS
cuts are to be transmitted to the flow of inforraati With this combination of real and imaginary eral (hypo)
are defined in the worksheet Page Conditions, teatpe, pressure and flow rate into the match. Faigulations
are done and seen in the Stream Type Fuel Oil wbedsepresent the input data is correct.

Describe the process of reducing the viscosityhef @il refinery study as is clear from Figure PF2ds into a
number of pressure relief valve, exchangers, segaraand furnaces and heat flow out of the botwminthe
distillation tower heat exchange units and preeand the pressure also changes. To summarizpatiisf the
simulation, regardless of the operating systemflovds of food, water injection, steam injection avBucre after
passing through the valve, the two-phase separdtomrmces and converters Network created. Thef&idd (stream
1), water for injection into the feed (stream 2)dasteam for injection into the furnace outlet amiét streams
Soaker (the Steam) to create. View Streams of faader and steam (temperature, pressure and flmy oa the
Worksheet tab page to enter our Condition. Sinceemaapor is mixed with the feed, its propertiegdéo be
defined based Assay matrix. In fact Worksheet Ragmposition on Load a refinery Assay into Streaiokcand
select VB Feed in the Assay Name pick and choogialine Assay Properties Only check box to onlpparties
Assay for the flow to be transferred and the usahbie blend of materials that flow.
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CONCLUSION

Operational data collected in this study decreasiegviscosity of the refinery unit, the unit wasmslated and then
the furnace outlet temperature effect on the prtdnoof gasoline and fuel oil production was stadi€urves
obtained from the sensitivity analysis performedtf@ products show the furnace outlet temperahmeases the
amount of gasoline produced and reduces the anafdoel oil that due to limitations such as prodgatlity and

temperature of the furnace can be used for optiinizaConsidering that the simulation is based lba tnit

operating data of high accuracy, the results ofdp@mization of operating conditions, it will beraliable and
practical. The results are compared with the ouguhe unit, modeling, simulation and calibratieerification is

acceptable.

Suggestions

Due to variation of temperature on the quality godntity of the products can be said increase teeperature,
amount of light products such as gasoline, incieasel decreases heavy products such as fuel oith®other
hand, the temperature increase will further redfueg oil viscosity. Due to the limitations of quaiive and
quantitative the purpose of a small amount of pebdoil furnace) temperature should be reduced ashnas
possible and if the goal is high quality producpassible to keep the temperature high.
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