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Design and Control of Industrial Pipe Line Systems
by Eng. Ahmed Mohamed Farag and Eng. RamyMahoud Ragab

Supervised by Dr. Mohsen Sayed Soliman , ACC Manager & Dr. Amro Abdel Raouf, Vice Manager

Mechanical Power Engineering Department

Abstract: This project deals with analysis and design of an industrial pipe-network 3 i
for Water supply distribution system. In 1% part, we define what is a piping system, . @
pipe classifications & the main components of pipelines. These components include: | * & )
Initial Supply/injection or flow inlet station, pump station, Block/isolation valve |
station, Regulator station, and Final delivery/outlet or terminals station. In addition, ;

a Leak detection system may also be included. We used the Loop-node method & a ,
practical pipeline design Software (Pipe Flow Expert) for doing all calculations. The :
Fluid mechanics & Energy equation analysis and principals of pipeline design steps

are done for a typical Water supply Network. The project included also the working

drawings for the used pipeline network. Software License / Registration
o) PiPpefL—ouwu® 2013
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To purchase a license code
Please visit www.pipeflow.com

Product Code Licensze Code
ST7TS5ae309824 -

. 1:{ . o .
FIGURE CLE E Fun Free Tral i [ % License Software ] k




PIPING CLASSIFICATION

It is usual practice to classify pipe in accordance with pressure-temperature rating system used for classifying flanges.
However, it is not essential. TABLE 1.2 Piping Class Ratings Based on ASME B16.5 & Corresponding PN Designators
Notes: Pressure-temperature ratings of different classes vary with the temperature and the material of construction.

*For pressure-temperature ratings, refer to tables in ASME B16.5, or ASME B16.34.
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Figure 1.3 Operating temperature versus allowable working pressure for ASME B16.5 flanges

and flanged fittings— Group 1.1 materials. (From ASME BI6.5, 1996)
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Table 1.8 Pressure-Temperature Rzting of Cast-Iron Pipe Flanges and Flaned Fittings

(ASME BI£.1-1989).

Class 257, Cless 125, ASTM A 126 Class 250," ASTM A 126 Class 800,
ASTM A 126, ASTM A
Class A Class A Class B Class A Class B 126, Class B
NPS NPS NFS NPS NPS NFS§ INPS NFS NPS NPS 5
Temperature, °F 36 4229 | 1-12 1-12 | 1424 | 3048 1-12 =120 M-24 | 30-48 2-12
2010 130 43 25 175 200 150 150 400 500 kil 300 800
200 40 23 165 190 135 115 370 460 250 250
25 33 23 155 180 130 10 35 H“i 210 25
250 30 25 150 175 125 83 340 45 260 200
75 25 23 145 17 120 6% 25 395 250 175
300 140 163 110 S0 310 375 4 150
kia) 130 155 105 295 355 230 125
355 125 150 100 280 335 2 100
i 145 263 318 2l
406} 140 250 290 200
425 130 m
450 125 50

Pressure is in Ibiin” gauge.
NPS is nominal pipe size.
Hvdrostatic tests are not required unless specified by user. The test pressure is equal to 15 times the 100FF

pressure rating.

* Limizations:
(1) Clags 25. When Class 25 east-iron flanges and flengec fitings are used for geseous serviee, 1he mexirum
pressure shall he imited to 25 psig. Tahulated pressure-tem nerature matings ahave 25 psiz for Class 25 cast-iron
llzngzs and fznged fitlings are applcable for nonshock Dydravlic service only
(2) Class 230, When used o liquid service, the tabulated prassure-tzmperature ratings in NPS 14 and [arger are
applicable to Class 250 fanges only and not 1o Cless 230 fittings.
(3) Class 300, The tabulated rating is not a steam rating and apolies to nonshoek hvdraulic pressure only.

T 3533 (max) to refled the ‘emperature of saluraled steam at 123 psig

§ 400°F (max.) to reflect the zmperature of saturatzd steam at 250 psig,
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Water Supply Distribution Network |
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