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It's time to upgrade to the latest technology



sEngineering’ Background of EPCON & EPI

EPC@ONSOFTWARE.

In 1981, EPCON Software began developing process engineering software

« Overthe past 32 years, EPCON Software has accumulated multiple
patents that protect its award-winning technology

« EPCON'’s flagship product Engineer’s Aide SINET is the most widely used
pipe flow analysis software

« EPCON Software also develops the thermophysica
standards forthe American Petroleum Instifute and
Association

S r’ry software

« Since 2000 many EPCON Software clients such as Dow C
Eastman Chemical, Shell Chemicals LP, Phillips 66, Chevro
Petrochemicals and Lyondell have requested that our tea
model, simulate, analyze, and optimize their respective utili
our software technology.

R, Cngo Texos '
fexper’rs .

« Due to high demand of our service, EPFCON Software created
in 2000 and expanded into specialized services specifically fo
IN 2012, EPI Engineering was recognized as the fastest growing
j:omchny in the greater Houston area according to the Housta

ourna

| meerlng
ility systems.
1gineering
Business
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:Engineering Chemical Engineering Disciplines
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Environ- Process
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Design. Analyze. Optimize. Implement



sEngineering Chemical Engineering PE Exam

EPC@ONSOFTWARE.

16% e Fluid Flow

16% e Heat Transfer

15% e Plant Operations, Design, Economics
14% e Mass Transfer

13%  Energy Balances and Thermodynamics
11% * Kinetics/Reactions

10% e Mass Balances

5% e Safety, Health, and Environmental

Design. Analyze. Optimize. Implement’




:Engineering”  Go for the Gold Medal in Your Career!!

EPC@ONSOFTWARE.

 Choose your Event

— What is your passion in Chemical Engineerinﬁga (if you are not sure,
Fluid Flow Analysis has lots of opportunities I'll be sharing this evening)

— Work on this passion even if it's on your own time
— Choose mentors who have experience in your p
— Put together a good team

 Practice Hard
— Focus on the fundamentals
— Choose your mentors

 Have a Vision!
— Develop short and long term visions
— Don't listen to the wrong voices (ear plugs sometimes

« Go for the Gold!

— Usually at least 4 years of hard work
— Sometimes it will take several Olympics to realize Gold
— Stay with it — you are in the race until you step off the trac

Design. Analyze. Optimize. Implement’



:Engineering’ Practical Application of Fluid Flow
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Process Systems — Increased Throughput

Energy Systems — Reduced Fuel, Electrical, Chemical

and Water Costs + Increased Throug
— Steam Networks, Letdown Valves/Turbines
— Condensate and BFW Systems

Water Costs + Increased Throughpuf
— Cooling Water Distribution Systems
— Process Water Distribution Systems

Safety Systems — Personnel and Asset Prot
— Fire Water Distribution Systems
— Flare Header Gathering Systems
— Pressure Relief Valves

fion

Design. Analyze. Optimize. Implement’




< :Engineering Fluid Flow Simulation Opportunities
EPC@NSOFTWARE..
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Steam Systems Cooling Water Flare Headers

Condensate Boiler Feedwater Firewater

Fuel Systems Clarified Water Safety Showers

Design. Analyze. Optimize. Implement’



sEngineering’ Mental Model vs. Simulation Model

EPC@ONSOFTWARE.

J@N
J@N
J@N

[ow H < T R o » s

Flow

X2 Capacity?

X3 Capacity?

Design. Analyze. Optimize. Implement’



-Engineering Case Study -150 # Steam System
EPC@ONSOFTWARE.
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:Engineering” Case Study — 25 # Steam System Study
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33Boiler House

Design. Analyze. Optimize. Implement’
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sEngineering Case Study -15# Steam System
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sEngineering
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Case Study - Cooling Water System

TPC

CW #10 - #17 & #18

04-25-2011

Engineer's Aide SINET XLC
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:Engineering”  Case Study — Cooling Water System
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-Engineering The Extended Bernoulli EQuation
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pvi , Pvz ,
ch P41 ch ,0 2 2
2 =P, F+W
1 ¥ 144 T 124 T 144 " 122 T

For determining pressure drop from pipe inlet

(2)
P=Pressure (Ibf/in?)

v= Kinetic Energy (ft/sec) g
Z=Potential Energy (ft) i g
W= Work done on or by the fluid (Ibf/in?)
p= Fluid Density (Ibf/ft3)

gc.=Acceleration of Gravity (32 ft/sec?)
144 in? =1 ft>

Design. Analyze. Optimize. Implement’



-Engineering Energy Balance for Flow in Pipes
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pv;  pvi
n-p=\e 1)+ (T - PV
PRESSURE = KINETIC + POTENTIAL + FRICTIO 2
ENERGY ENERGY ENERGY ENERG

+ Kinetic Energy Change

+ Potential Energy Change
+ Frictional Energy Change
+ Work Energy Change

= Pressure Energy Change (what we are sol

Design. Analyze. Optimize. Implement’



-Engineering Frictional Energy Loss
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To calculate pressure drop from pipe frictio
losses

F=Frictional Energy Loss in Pipes (lbf/in?)
f= Moody or Darcy Friction Factor (dimensionl
L= Pipe Length (ft)
D= Pipe Diameter (ft)
K= K Value for Flow Resistance (dimensionless)
v= Average Velocity (ft/sec)

g.= Acceleration of Gravity (32 ft/sec?)

Design. Analyze. Optimize. Implement’



sEngineering Turbulent vs. Laminar Flow
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Turbulent

Design. Analyze. Optimize. Implement’
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:Engineering” K- Values for Fittings and Hand Valves

EPC@NSOFTWARE.
Fitting, Hand Valve K Value Pipe Dia F,
Short Radius 90 Deg. Elbow (r/d=1) 20F, 0.5 inch 0.027
Long Radius 90 Deg. Elbow (r/d=1.5) 14F, 0.75 inch 0.025
Tee Thru 2o 1 inch 0.023
Tee Branch 60 F, 2 inch 0.019
Pipe Entrance 0.5 3 inch 0.018 [
Pipe Exit 1 4 inch 0.017 Y@l
Gate Valve 8F; 6 inch 0.015
Ball Valve 3 F; 8-10 inch 0.014 | _ :
Butterfly Valve 45 F, 12-16inch  0.013 'I*"""‘ -
Globe Valve 340 F, 18-24 inch  0.012
Swing Check Valve 50 F, 26-48 inch RO

Design. Analyze. Optimize. Implement’




-Engineering Venturi Meter Fundamentals
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[U.S.]

Cy J 29.(p1 — p2)
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-Engineering Orifice Meter Fundamentals
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L
T

AP, =[1- Bz] * APy cryal

f perm=—
:g’—’* Dorifice
HHH where § = ——
E— jEE! IDpipe
Flow direction ___J—H,;::§
| —
—
Vo]

i

\/ | Annular slot |

N7 _
inlet pipe . ] | Carrierring |

Pressure difference Ap

29.(p1 — p2)
p

[U.S.]
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:Engineering Example Flow Simulation Model
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File Edit Help

CRESE ¥R Xen00—=2#TA-BIU RN =F60 206

Draw Pipes
[ 'T‘ | Specifications for this Storage Vessel
€ s > Mode Number |

"4 \If h'] Pressure
1/8 = ||5TD ~

psig

Q
Bevation 3 ft
Q

Add Modes

o |3
= =

Add Equipment

@O
=N

Symbol Types

Design Flow gpm

Mode Description

Maotes

% Simulate & Physical Property Data l

| Analyze CHEMPRO Engineering Suite™ @1981-2013 EPCON International, Inc. @ [T Pipe, Node. and Equipment Data

Design. Analyze. Optimize. Implement’




sEngineering’

EPC@ONSOFTWARE.

File Edit Help
CEEER X EREXon 00— THA -BITURA N =F&20

Converged Flow Model

Fipe Display
© Flowrate Specifications for this Pipe
gal/min ;
- : Pipe Mumber
) Velocity ©
ftifsec . Type Standard + | NomFPipelize & -
. 7.58 psi drop
- Pre.ss Drop Material Commercial Steel
o2
— A & 0
() Internal Dia " Length
in Cv-101 Internal Diameter | 7-781
Lfetngth Fipe Specification | & in Standard
Node Display Roughness 00018
_ - Fouling Factor
@ 2243 psi dro|
@ Prelssure 27.13 psi gain 2.39 psi drop P P .
psig Design Velocity fifs =
) Net Flow ;@ 'r‘@ > - =
= Ciesign Press Droy if 100 ft
gal/min 710 gpm 710 gpm 100gpm 100 g " e =
P-101 FE-101 Commenits
Equip Display
Blocked [0
(@ Press Drop ;
pi Pipe Results
) Flowrate 2246 psi drop Wolumetic Flow Rate || 710.03001157 | gpm =
I/mi =2
gal/min Mass Flow Rats 31892180112  Ibm/sec
Pump Display :% o
Velocity ftisec ——

@ Head Gain
psi

() Flowrate
gal/min

." Design

Fressure Drop
Inlet Pressure
Cutlet Pressure
Reynolds Number

Friction Factor

28232665750 | psif 100 ft

1457048736  psig
42820355341 psig
249887 92857727

001677082

A, Physical Property Data

|

CHEMPRC Engineering Suite™ ®@1%931-2013 EPCON International, Inc.

[[% Pipe, Node, and Equipment Data

Design. Analyze. Optimize. Implement’



sEngineering’

Analyzed Flow Model
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File Edit Help

ChEEHSR XEEXna | 0O—=2#H#HTA-BIUAN=F6 26

Pipe Design

@ % Velocity
Max 120

Min gg

() 3% Press Drop
Iax

Min

Pump Design
9% Flowrate
Max 120

Min ag

Misc. Design
@) % Flowrate
Max  q2p

Min gg

() % Press Drop
Max

Min

Valve Design

% Press Drop
Max 120

Min gg

Meter Design

% Press Drop
Max 120

Min ap

f Design

% Simulate

%

Specifications for this Pipe
Fipe Mumber 1
Type Standard » | Nom Pipe Size & =

Material Commercial Steel

cv-101

Length 20

Intesnal Diameter | 7-781

Pipe Specification | & In Standard
Roughness 00018
Fouling Factor

Design Velocity | © fifs .

Design Press Drop | © psi/ 100 f

Commerits T
Blocked [0

Pipe Results

Volumetric Flow Rate | 71003001157 | gpm

Mass Flow Rate 31892180112 | Ibmifsec

Welocity ftfsec
Pressurs Drop 282328465750 | psif100 ft
Inlet Pressure 14.57048785 psig
Outlet Pressure 4280355351 psig
Reynolds Number 249887 92457727

Friction Factor 0.01679082

&, Physical Property Data l

CHEMPRO Engineering Suite™ @1981-2013 EPCON Intemnational. Inc.

Pipe. Node, and Equipment Data

Design. Analyze. Optimize. Implement’



sEngineering

Flow Models Can Replace PFD’s
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Pumps/Blowers
‘l

Default Symbol:
Pump

Other Symbols:
Cent. Pump (R)
Cent. Pump (L)
Gear Pump
Diaphragm Pump
Screw Pump (R)
Screw Pump (L)
Recip. Pump(R)
Recip. Pump (L)
Blower (R)
Blower (L)

< v
O8O
a kb
QQ

Misc. Equipment Valves

&

Default Symbol:
Exchanger
Other Symbols:
Heater

Cooler

Burner Tubes
Fin Fan Tubes
Filter

Drier

In-line Mixer
Miscellaneous

4-

i =

=2

Default Symbol:
Control Valve
Other Symbols:
Globe Control
Globe Manual
Ball Control

Ball Manual
Butterfly Control
Butterfly Manual
Let-Down

Gate Manual
Backpressure
Post Indicating

2 b
5 bl
% bk

Flow Meters

®

Default Symbol:
Flow Meter
Other Symbols:
Orifice

Venturi

Flow Nozzle
Pitot Tube
Magnetic
Ultrasonic
Turbine

Vortex

26

SElelie)
HOHFOFOL®

Storage Vessels

[

Default Symbol:
Tank

Other Symbols:
Press Vessel (V)
Press Vessel (H)
Cross Flow CWT
Counter-Cur CW
Sphere

Tanker Truck
Railcar

Ship

Inlets

=

Default Symbol:
Inlet Arrow
Other Symbols:

Outlets

=

Default Symbol:
Outlet Arrow
Other Symbols:
Exchanger
Furnace
Compressor

». Turbine

et-DowhiValve
Reactor
Column Feed
Spray Nozzle
Monitor/Hydrant

Design. Analyze. Optimize. Implement’



sEngineering’

Quick Learning Curve

EPC@ONSOFTWARE.

. Draw Pipes N caac Pipe Fittings . pe . m 5 h
Draw Pipes K 1 2 Pipe Fittings on [ | Specifications | . e'_a: —T—
. . . SCIMcanons 1or s FIpe
Creates a pipe with e m S Enter the quantity o Enter the pipe, Pipemmbﬂr & o
the selected nodeor , |, of the fittings ow [ || nodeor ° ¥
. . . Nom FipeSize & « Type Sanda
equipmentinthe sz Type depicted by the - equipment it M el s
. . . 178 v STD « . tO calculate . . Material Commercial Steel
desired direction icon & [ specifications by
Add e their k-value clicking on that e . ’
Add Nodes o I:I resistance = I:l | g Internal Diameter 5025 in
Junction, Vessel, = | | € emir_]t OL ) Fips Specification | &in Standard
Hand Val
Inlet, and Outlet = E' Hand Valves T:{] :W seartI:O Ing by Its Roughness 0.0018 in
Add Equipment Enter the qua ntlty L] | | number Fouling Factor 1
Add EqUipment @ of the hand valves 4 I:I Results Design Velocity 7 s
Pump/BlowerS, to calculate their k- > | | Results are Design Prass Drep 2 psif 100 ft
Miscellaneous, == @ value resistances NI displayed by Commants
Valves, and Symiol Types ’ . ; |
' Red./Enlargers S — selecting the peesl
Flowmeters @ é h i = | | Simulate button Pioe Results
Er]ter the SpeCl led == l:l . . Wolumetric Flow Rate || 579,8194 apm
Symbol Types tﬁ f-lj diameter to Global Items an cllgkmg on the Mass Flow Rate 2RBEE0 8 b/hr
: : _ esired item or :
Different options @ @ calculate k-values S A verocty . I l
" ]
are shown based Global Items N | | ) s Y Frassurs Drop 0923721 osif100 fi
on the selected Totalk [478 | pipe, node or :
E Enter or Calculate mart equipment Inlet Pressurs 15.45040 psig
Node or misc. flttlngs and Fittings O Outlet Pressure 15 45544 psig
Equpment class A p’ hand valve k- Ec?;l:;—g | 10 | Reynolds Number 3297404
selected above values and oot Friction Factor 1.67E-02
. ions
Design, automate entry of ViZw hysical
Simulate, pipe fittings, hand o eF;t ydata or | ttes
Analyze valves, and < Design pi 5 noyde Ny
3 major program reducers/enlargers | % Simulate quui’pment Jata | & Physical Property Data |
modes . Analyze with Smart Flttlngs - Analyze % Pipe, Node, and Equipment Data l

Design. Analyze. Optimize. Implement’




sEngineering Avoiding 2-Phase Flow
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\JE File Edit HERMAFLASH %]

SREsERERO

Feed | Temperature-Pressure Vl ) ’ 4166 mOI %
Vapor
Temperature 100 E - P Temperature 100.00 F
Pressure 300.00 psia
Pressure 100 Mole Flow 93.74 Ib-mol/hr
Mass Flow 244700  Ib/hr
Mole w [Flow 225 lb-mal/hr -+ Molecular Weight ~ 26.10 Ib/lb-mal
. Enthalpy 15424 Btu/lb
|:| Copy Feed Conditions to Flash Enthalpy Flow 47530379 Bufhr
Entropy 181 Btu/lb-F
Vapor/Feed 0.689
P T Heat Capacity 052 Btu/Ib-F
Cp/cv 1.29
F
Feed > 100 ¥ | Temperature Comprassibility Factor 0.90
300 psia v | Pressure Density las Ib/fts >
Viscosity 0.01 [ s
-436690. |Btu/hr Flash Duty Thermal Conductivity 0.02 Btu/(hr-ft-F) . =L

[ kij View Binary Parameters ] p——
[ nﬁ» Run Flash Calculations ] / —
Liquid

[ é View Stream Properties ] Property Slate: AP = l ._ 58.34 mol %

Name Feed Wapor Liquid 1 Liquid 2 K1 K2
&  METHANE 033 0.6864 0.0812 0.0000 84519 0.0000
@  PROPANE 033 0.2664 0.3811 0.0000 06591 0.0000
&  n-PENTANE 033 0.0472 0.5377 0.0000 0.0878 0.0000
o
W Add Pure Component  &* Add Pseudocomponents | Generate Pseudocomponents Copyright 2013 ERCON Intemational, Inc.

Design. Analyze. Optimize. Imp




:Engineering”  Succeed in Chemical Engineering

EPC@ONSOFTWARE.

Pick a passionate area that has been neglected

— Fluid Flow is an excellent choice

— If you are not sure, attend the PE Exam Review.Course to learn
from those passionate in thermodynamics, mac |
balances, kinetics/reactions, separations, plan

— No harm in pursuing multiple eventsl!
Pick the right coach and team
Stick with it!

Training camp begins in January, 2014 -
Exam Review course.

Go for the Gold Medal in your Chemical
Engineering Careerl!

Design. Analyze. Optimize. Implement’



