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ASA(American Standards Association); B31.1, B9,
Bie

1SO(International Standards Organization)

ASTM(American Standards Testing Materials):
Materials

CS(Department of Commerce Commercial Standards):
All types of new product

Fed. Spec. (Federal Specifications by General Service
Administration): All types

AWWA(American Water Works Association); Cast-
iron pipe and fittings

AGA(American Gas Association): Cost-iron pipe
and fiftings

ISA(Instrument Society of America); Control valves
and other instrument data associated with piping

MSS(Manufacturers Standardifiation Society of the
Valve and Fiting Industry): valve and fiftings
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PFI(Pipe Fabrication Institute);
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Thickness

Pipe & Tube 9] B|ES —ifiyoz ©L Table <]
#8ted 478ke] A} Minimum Thickness & 3 &}
HZE= pipe standard o 43} HUfES pipe & TEF}
T 34E AU

»}#] %+ Minimum Thickness 5182 324 ASAB
31. 39 #FERse] 9+ Metal Piping ] Thickness
Calculation & 25 &3 Zth

1f=M( 1;? -+ C)

=Wall thickness of pipe in inches, including 12.5%
manufacturing tolerance.

p=Internal design service pressure, psig.

D=O0utside diameter of pipe in inches.

S=Maximum allowable stress, psi, based on maxi-

mum anticipated cperation temperature.

M=Manufacturer’s tolerance, 1.125 for steel pipe

=Corrosion allowance in inches, plus thread or
groove depth in inches.

o] 714 Corrosion allowance = ASAB31.3 o} 8;R7}
Lot ehE Code o ZobE 4 glov, Pipeo] M
< ¢33t welding %h25-8 # &4 thickness ] BEE
58 o} e,

Pressure Drop
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Hz gk

Fe fL
D 2g
=fraction Icss( ﬂllnlff )

f=friction factor
L==length of pipe(f#)

7 ft— lbm)

g.==unit conversion factor(32 1 15, (sec)?

D=inside diameter(f%)
v=fluid velocity(f#/sec)
o] R& ol FEHIGA odeistx HREE vk
A R et
A &3 2ol Bigel H F e
Ap=0.000217fLQ/d°
Ap: pst
Q: gpm
d: diameter in inches

PAEEY friction factor & 3Zkelw] ole oz /A9

AR ol who] FRule] glovt Fio] wet 4f =&

FHRBE =lo] 9on i {EHE EGT, ol friction
factor = #EE&{H o4 oAl A 2.2 Laminar flow(Re
<2100)) A1 3= Reynolds Number =}¢] function o] 1}
Turbulent flow(Re>30, 000)oll 4] &= pipe wall &] #&i4:
of &St} welwvhr A2 B4ne] HEelo. €,
Laminar flow o] A & f— b—_/‘i Ap=0. 000668—7112
7} & o} (Poiseuille’s Law)_

¥ 1. Standard Fluid Velocity (unit:m/sec)
Liguid:

Piston pump suction 0.5~1
discharge 1 ~2
centrifugal pump suction 2 ~2.5
discharge 2.5~3.5

low pressure centrifugal pump discharge 2.5~3
high pressure centrifugal pump discharge 3 ~3.5

high pressure water (50~100atm) 0.5~1
city water pipe main 0.6

sub 1.5~2.5
plant feed water 1 ~3
boiler feed water 1.5~2

Gas:

compressed air(2~3atm)
compressed air(5~7atm)

16~32
7~-14(plant)
6~30(under ground)
compressor suction line 10~20
low pressure discharge 20~30
high pressure discharge 10~15

flower suction line 10~15

discharge line 15~~20
low pressure gas 10~20
high pressure gas 20~25
vent gas 2~ 3
saturated steam 20~-30

superheated steam 15~20(small size)

” ” 23~27(Jarge size)

" ” 30~50(75~250¢)

” ” 65~80Chigh quality steel)
waste steam 15~25
steam(heating) main 7~13

sub 2.5~5
Viscous Liquid:

viscosity 50cp 0.5~0.9 (25¢)
0.7~1.0 (50¢)

1. 0~1. 6(100¢)

100¢p 0.3~0.6 (25¢)
0. 5~0.7 (50¢)
0. 7~1. 0(100¢)
1. 2~1. 6(200¢)

1000cp 0.1~2 (25¢)

0. 16~0. 25 (50¢)
0. 25~0. 35(100¢)
0. 35~0. 55(200¢)
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