ipe module offers three options for the
liquid, gas, or steam pipe sizing calculations:

CALCULATE: -

Flow
Line Size, and

Ergfee: FLOW RATE
LIME SIZE
Client Mame: |FRESS. DROF

Each calculation option lets you select flow
14 type and formula best suited for the piping

design.

SELECT FIFE FLOWRATE CALCULATION FORMULA

Rate,

Pressure Drop.

I —
& Compressible Flow

 Non-Compressible Flow

r Formula

¢ Darcy's Formula (CRANE 3-5)
¢ Hazen and Williams Formula for Water (CRANE 3-10)
C Isothermal Compressible Flow (CRANE 3-7)

¢ Simplified Compressible Flow (CRANE 3-7a)

¢ Bahcock Formula for Steam Flow (CRANE 3-10)

(C/-mAx provides a built-in fluid property
\Jdatabase. It has vapor pressure, viscosity,
density, heat capacity, molecular weight, and other * Computes or defaults the friction factor, or accepts user input.

Pipe Module

T{ C-MAX - PIPE Test Examples
Eile  Pump Ean/Blower Compressor Pipe Properies  Utliies LCCost Window  Help

A 32-bit Systems Analysis Software
for Windows' 95 and Windows NT

D] & ]-2)a == B|E|c|e|s]| | s|u| 2|4 &S] 2 kﬂ\

[ PIPE Test Examples—PIPE SIZING FORM— [_ o] ]
—General Information ~

[CALCULATE | | [obNo |Unicademe\ 20 | Pipe Material: [Sieel fwrought on

Project [omax Test [Line No. [Example 2/Pg.3-1 ~| Boughness:  [o.00018 inches

ClientName:  |Crane TR Mo, 410 Fipe Length: [1o0 feet Service Class: |pCs 2o

Location Fg. 3-10 Unit Prepared By:  [psp
—Propeties ————————| —Pipe Specification ————— ~Calculated Values ————————

Fluid Name lm Dsgn Temp lu— degF Elevation Head ID— feet

Fluicl Type: LUouiD - Dsgn Press. 0 psig Fric. Factor: 0.03

Oper. Temp G0 degF Inlet Press. 100 psig Total Egv. Len: 10000 [

Molec. Weight: |20 Qutlet Press. 90,05 psig Reynolds No 14835

Density: 56.02 s/t Max Press. Drop 0 psi Flow Rate: 45774 Ihsthr

Mean Density: o Ilas 3 Maxelocity: [ feet/sec | |FipelD .07 inches

Abs. Viscosity: |§|4— CPoize Sonic Welocity. lu— feetfsec Line Fric. Loss W psi

Campress.Fac. In— Mean Vel Head lﬂ—leet Welocity: IW feetisec
—MNumber of Vahes/Fitting

Str.Len: [0.00 A5Ell |n 180-El: [o Globe: [o Faat: [o Angle: [o Misc. Val: ln_

Sum L/D: [p.on S0-Ell: o WOOR: o Gate: o Check: g Tees: [ Misc. Fit: [p

Entrances:[g Exits: |o

Fipe From: [Pipe 101 PFipe To: [Pipe 103

Il >> | Calculate | Store | Delete >> | Exit | Cancel |
-

1KY oz

Easy-To-Learn and Use Unique “All-In-One” Pipe Sizing Form

Selected Featues of Pipe Module

« Built-in pipe material and roughness selector.

 Calculates Reynolds number, fluid velocity, and sonic velocity for

gas and steam.

properties for over 60 fluids most commonly used * Accounts for pipe elevation head (or drop) in calculations

in the industry. In addition, you can customize or

of outlet pressure.

create your own custom fluid database by using ¢ Provides the following equation choices:
the following dialog box.

LIQUID DENSITY

Selectatype of Correlation : ¢ Empitical Equation %

—Empirical Equation

Farmula: LigDensity = A*B™-((1-Tr) " 2/7)
Formula: WapDensity = { (CF*R*T)/ P11/ (M)
Constant A: Ig Constant B: Ig
Range: Ig degF  to Ig degF
—Lab Data
1. 2 3 4. 5.
Temprature, deg F ID Imn I2DD |3DD |4DD
Density,  lbs/f3  [4g5z  |4zase  [sas12  [36182 32448
Cancel | QK I

Non-Compressible Flow:

Darcy-Weisbach formula For Non-Compressible Flow Hazen

William’s Formula for Water

Poiseuille’s Formula for Laminar Non-Compressible Flow

Compressible Flow:
Darcy-Weisbach formula For Compressible Flow
Babcock formula for Steam Flow
Isothermal Flow of Gas Formula
Simplified Compressible Flow

» Supports actual and standard volumetric and mass flow rate.
* Provides equivalent length for various fittings and valves.

e Supports U.S. and metric units.

The Pipe module is designed usrgne Technical Paper

No. 410, “Flow of Fluids Through Valves, Fittings, and Pipe.”

Printed in the U.S.A.
Nov. 20, ‘96

Unicade Inc.

(206) 747-0353
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C-MAX Pipe Module

The Systems Analysis Software for All Fl

M ROJECT - CMAX Test
ou can create these Industry- e e o e Rromamon =
e fLo FLow |wrs| mier | Tene. | vsc. |oens | veL |ress|couw | mee |tom| veser |ew | cooe | test | pre |meut
t d d d _t - t f o Rae | vap. | press OROP | LENG. | size | & | PRESS [Ten? |vewp| PRess [tewe | PRess | srec |ste|  From 0 s
standard, ready-to-use reports from o0 O Y P O PPl Bl e b
. I S ris1]  reoies e | o [ o0 | @ | o4 [seez| a1 | o3 [1o0m0] 207 | o2 o 1o o Foetor e
C-MAX Pipe module'! compearsia] tawor o | o | w0 | e | s [seer ] sar | sa [vasoo | swse | son T et T oo
Srample 2Py320 | Nattorcas cano [ 100 | 730 | e | oo | 103 | 353 | os7 | 00 | 7e81 | oo o 1o Er) Notnet NoLnes
Srample Py 316 Seam 2902 [ 100 | a0 | o0 | ooas [osse[1r7ar| 75 | 000 | awz | 7e5 o o 3 soter Conavare
100 | o0 | 50 | o027 | aeza [1752] 70 [san | 7o [svear 70 |70 s
20 [0 | 10 [ 100 | 22 [oers| 3se | 2w [sew| 5 [omns o o s FustoTank | _pump sucton
PIPE SYSTEM FORM o0 | o | 100 | 100 | 10 | eote | st | rrot [orene| 50w sz o 1o s SeToroTan | Userto
o [ 100 | o | 11 | easr | 1007 | see [11608] o | east o 1o s
GENERAL INFORMATICGN o0 | o [es7aa [ e | 11 [e297 | B4 | 118 [11925] 5047 | 1411 o o 52120
- w0 | o0 | 20 | 1o o995 [earzes] 430 | tos |75z s0v0 | same 2 |0 s [r=yEn T
PIPE SYSTEM Job No UnicadelRel 2.0 Fipe Material ron o0 Tr0 ] o5 T 10 [ 005 fsmranl sorr | 538 [ 7500 [ oo | 2530 200 im0 s Arcompressor | Recover 200
Praject CMAX Test Line Mo Example 2P0.3-10 Roughness 0.00015 inches e s Pume | CndeTank
ClientName : Crane TP Ne. 410 Pige Lengin. 100 st cenice Class:  POS20 = | wen | soer [ veoen [wewooret] Tees |weorrtngs | Emane | Gioo | G | root | creok | anate | wesvanes | ot
Lacation Pg. 310 Unit Prepared By PSP Header | Pub Digester
oren inos
T [ o [ o f s f e [ o [ s [ oo [ p p
FROPERTIES LINE INFCr CALCULATED WALUES B o o B o o o o o o o o " B
Fluid Name Fuel 0il #3 Design Temperaure . 0 degF | Elevation Head 0 feet s [ oo o s o o o[ ol ol ofle o o
o [ o | o o . o o [ o[ o [ ool o o
Fluid Type auib Design Pressure o psig Friction Factor 0.03 0 3 0 0 0 0 0 1 1 0 0 0 0 0
Operating Temperature: 60 degF | InletPressure 100 psig Total Eqv.Length: 10000 fest 2 2 2 2 L 2 o o 18 1o 10 jo L 2
o [ o o o o o [ o [+ [ o[ o | . o
Molecular veight : 0 Outiet Pressurs 2008 psig Reynalds No 14835 o ] o o o o o [ o [ o [ o oo o [
o i o o o o o [ o[ o [ o oo o o
Density 56.02 losii3 | Max Pressure Drop: 0 psi Flaw Rats 45774 Insthr P e A . S s P e e e R 5 .
. C I 0 0 0 o [ o [ o [ o [ o [ 0 0
Mean Density 0 losi3 | Max elocity 0 feetisec | Pipe I 207 inches NE DESIGNATION TABLE
s [ o | o s v o o o [ o [ oo [ o v 5
Abslute Viscosity 94 CPoise | Sonic Velocity 0 feetsec | Pressure Drop 9.82 psi o o o o o o o o o o o o o o
Campressihility Factor : 0 Mean Velociy Head 0 feet valocity 871 festizac DRAVING NO. REV.
[ i o [ v o o [+ [ o [ o[ ol o o
NUMBER OF VALVES / FITTINGS v [ o [ o v 0 ) 0 [0 [0 [0 [ o 1
o [ o [ o [ . o o [+ [ o [ o oo o i
Straight Length 0.00 45BNl 0 80BN 0 Globe Valve: 0 -
T
Sum LD 000 80BNl 0 WO 0 Gate Valre i
Foot vialve 0 Angle Valves ] Mise. Valve 0 Entrances ]
Checkvalves o Tees o Mise. Fitting ) Exits o
5
NO| DATE REVISIONS BY CH'K | APP'D | APP'D hd PIPE MECHANICAL REPORT
s
P
: om0
o Unicaoere1 20
PRy
CUENT. _crane TP o410 LocTion_ry. 310 FuwT /o Jno| ore revsions Enor |Enor

SHEET 1

C/-mAx Pipe module lets you compute fittings and valves equivalent length. You
\_J can select the amount and diameter of valvef/fitting, and choose either L/D
method or resistance coefficient (K) method to calculate the equivalent length. The
designed pipes can be selectively connected toG#aX modules such as pumps, /
fans, and compressors.

C-MAX Modules \
Centrifugal Pump
Fans & Blowers
Compressors
Centrifugal

Recip. & Rotary Screw

t TOTAL EQUIVALENT LENGTH - VALVES - [ 7] x]
Amount  Diameter. /D) Diameter /D!
r—Conventional Gate Val rButterFly / Check Val
ButterFly:

448

Eully Open

t TOTAL EQUIVALENT LENGTH -FITTINGS- Three Quaters Open

Amount._Diamel
—Welded 30 Degres Elbows IR T

-

Corwventional Swing Check:

T
o
&
s

5
R
@
2
@l @

ShortRadius (R/D=100pt: [ [ezées Half Open 22625 160 Cleanway Check: 22625 ( >C
StonRads (U0 10g: [ s [ e [ | pwena Flow of Fluids (Piping)

100% Flow Through Fun

— Conventional Globe
Standard Radi R/D =1.5) Opt: .
SRR 10et: o 2262 eith No Obstruction:

SO R SR ] 22.626 ‘ith YWing or Pin Guided Disc:
—Flanged 90 Degree Elbo = AT GEEe

Standard Radius (R/D = 1.0y 0 22,676 \With 1 Degra Starm:
Long Faius (/D =15) E 2828 ‘with 45 Degree Stem

Screwed 90 Degree Ellboy

=

ECM Compare

Economic Evaluation
Non-Energy Benefits
Performance Charts

100% Out of Side:

100% Entering Side:

Conventional Angle
With Na Obstruction:

“With Wing/Pin Guided Disc: 22 626

=

NI EEIEEN N

T T

A

T

43308388

. —Faotval T
SRS DR | 22 626 W::ﬁtramer and Lift Disc: 578 (OTSFVBI‘LES T ‘ Uti I Ity Rates
SHRERe (AR EEE: | R | || v St e i B [ Properties Da‘tabase

5
R
@
2

& L/D-Yalues C KValues

rielded Of

- ¥ Update ‘Valve Diameters
C=1.67D:

- E 2828 T o ToETTTTTET 74) T |

C=2370: 0 22626 [io

[ Entrances/Exits (Based onf=0017)

22626 [0 ‘
Entrances 0 72626 [30
& L{Dalues £ K¥values
Exits: 0 72626 [60
' Update Fiting Diameters

i
0

US/SI Units /

alli

Other Fitting
[omer Fittings i
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