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APPENDIX : Table and Figures 

 Table  2-1. SECL Design Criteria 

1.  Liquid 

 Velocity Pressure drop 

 (m/s) (kg/cm2/100m) 

A. Pumped Fluids   

  1. Suction lines   

    a. Equilibrium fluid or suction pressure less than 
0.7 kg/cm2,g 

 0.023 ~ 0.115 

    b. Vacuum tower bottoms  0.023 

    c. Side draw-offs and sub-cooled liquid  Max. 0.46 

    d. From storage tanks  Max. 0.12 

(Note: Suction line velocity, in general, may not be important, but in the case of slurry 
lines to be checked if velocity is less than 1.2m/s) 

  2. Discharge lines   

    a. Lines with 150# rating   

       - C.S material 2.0 ~ 2.1  

- S.S material 2.2 ~ 2.3  

       - Alloy material 2.7 ~ 3.0  

    b. Lines with 300# rating   

       - C.S material 1.9 ~ 2.2  

- S.S material 2.3 ~ 2.4  

       - Alloy material 3.0 ~ 3.2  

    c. Lines with 600# rating   

       - C.S material 2.1 ~ 2.6  

   



 
 

Appendix 
SPD0032KRC 

Rev.:   4 
Page: 2 of 17

 

 

B. Cooling and Tempered Water   

  1. For headers  0.07 ~ 0.16 

2. For leads  0.12 ~ 0.35 

   

C. Caustic and Concentrated H2SO4 1.2  

   

D. General Process Liquid 1.2 ~ 3.0 0.23 ~ 0.46 

   

E. Boiler Feed Water 1.5 ~ 3.7 0.12 ~ 0.23 

   

F. Phenolic Water (1% or more) 0.91  

   

G. MEA, DEA 3.0  

   

H. Reboiler Downcomer   

  1. Horizontal Reboilers   

    a. Lines  0.91 ~ 2.1  

    b. Lead Max. 0.91  

  2. Vertical Reboilers   

    a. Lines  0.91 ~ 2.1  

    b. Lead 0.91 ~ 2.1  

   

I. Fuel Oil 0.23 ~ 0.46  

J. Slurry 1.2 ~ 2.4  
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2. Vapor 

 Velocity Pressure drop 

 (m/s) (kg/cm2/100m) 

A. Steam   

  1. Supply   

    a. To drivers, HEX, heating coil   

      - Steam mains under 35 kg/cm2.g  0.12 ~ 0.35 

      - Steam mains above 35 kg/cm2.g  0.23 ~ 0.46 

      - Steam leads under 35 kg/cm2.g  0.23 ~ 0.46 

      - Steam leads above 35 kg/cm2.g  0.23 ~ 0.69 

- Velocities limitations for steam   

          0 ~ 1.0 kg/cm2.g (saturated) Max. 18.3  

          1.0 ~ 14.0 kg/cm2.g (saturated) Max. 39.6  

          1.0 ~ 14.0 kg/cm2.g (superheated) Max. 61.0  

(Note: 14.0 kg/cm2.g (superheated) velocity less than or equal 0.3 MACH  

number with pressure drop as primary criteria) 

    b. Steam lines for stripping, aeration, leads to towers, drums, etc. shall be 
sized for available pressure drop. However, piping shall not be sized for 
velocities producing excessive noise. 

(Downstream MACH number shall be < 0.3 or less than approximately 
106.7 m/s). Vessel analytical must be advised of high velocities. 

(Note: Overall criteria for steam headers must be that pressure from one end of 
the plant to the other should not vary by more than 0.35 kg/cm2 for headers less 
than or equal to 17.6 kg/cm2.g or 0.7 kg/cm2 for headers less than or equal to 
42.2 kg/cm2.g 

  2. Exhaust   

    a. Exhaust steam lines shall be sized for a unit pressure drop of approximately 
0.046 to 0.12 kg/cm2/100m, as a guide, unless the turbine is condensing 



 
 

Appendix 
SPD0032KRC 

Rev.:   4 
Page: 4 of 17

 

 

   b. In vacuum exhaust steam for condensing turbines use approximately 1 /2 
inHg or 0.0176 kg/cm2/100m total loss in line. 

   

  3. Inlet to steam turbine   

Designer cannot allow the inlet pressure to go below that given by Machinery 
on the turbine datasheet. 

   

B. Compressors   

  1. Suction lines 22.9 ~ 60  

    a. less than 1000 HP  0.023 ~ 0.23 

    b. more than 1000 HP  0.018 ~ 0.09 

   

  2. Discharge lines 30.5 ~ 76.2 0.046 ~ 0.23 

     (Note: The total drop must be based on available pressure drop) 

   

  3. kickback lines 1 / 3 sonic  

   

C. Tower Overheads 7.62 ~ 30.5 0.023 ~ 0.12 

   

D. Vacuum Service  0.005 ~ 0.07 

   

E. Nitrogen, Air Headers   

   2” min for flows less than 510 Nm3/h   

   4” min for flows equal to 1700 Nm3/h   
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F. Inlet to Gas Turbine 45.7 ~ 106.7  

   

G. Fuel Gas  0.023 ~ 0.23 

H. General Process   

The following criteria is velocity limit (m/s) 

NPS 
Saturated Superheated 

Low Pressure Medium Pressure High Pressure 

3/4” ~ 2” 13.7 ~ 30.5 12.2 ~ 24.4 9.1 ~ 18.3 

3” ~ 4” 15.2 ~ 33.5 13.7 ~ 27.4 10.7 ~ 21.3 

6” 18.3 ~ 36.6 15.2 ~ 36.6 13.7 ~ 27.4 

8” ~ 10” 19.8 ~ 38.1 24.4 ~ 48.8 19.8 ~ 38.1 

12” ~ 14” 21.3 ~ 39.6 30.5 ~ 57.9 24.4 ~ 44.2 

16” ~ 18” 22.9 ~ 41.1 33.5 ~ 64.0 27.4 ~ 48.8 

20” 24.4 ~ 42.7 36.6 ~ 67.1 30.5 ~ 51.8 
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3.  Two Phase Flow 

A. In general 

   As available for pressure drop with no slug flow in general with velocity > 
4.6 m/s (10.7 ~ 22.9 m/s) with 30.5 m/s max. 

B. Reboiler Riser (L/V) 

   1. Vertical Reboilers 

      a. Vmin (ft/s) =3.33 (Liquid density / Vapor density) ^ 0.5 

b. Pressure 

(kg/cm2.g) 

VV / VL Ratio 

Usual / Minimum 

Riser velocity 

(m/s) 

    21.1 5 : 1 4.6 or 1.5 x Vmin 

14.1 ~ 21.1 5 : 1 ~ 10 : 1 4.6 ~ 6.1 (note) 

7.0 ~ 14.1 10 : 1 4.6 ~ 6.1 (note) 

2.8 ~ 7.0 10 : 1 6.1 (note) 

1.1 ~ 2.8 10 : 1 9.1 

0.7 10 : 1 12.2 

          (Note: Generally higher velocities at lower pressures) 

      c. Outlet connections are generally sized such that 0.02 kg/xm2 is the 
maximum loss. (using the homogeneous density) 

          Dmin = Wconn
1/2 / ρh

1/4 / 29.1 

    2. Horizontal Reboilers 

a. Outlet connections are generally sized such that 0.018 kg/cm2 is the 
maximum loss (using the homogeneous density) 

          Dmin = Wconn
1/2 / ρh

1/4 / 27.8 
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 <Liquid>                                                <Vapor> 
 

SECL criteria in HYTOS; 
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Table  3-1.  Hazen and Williams-Friction Factor C* 

  Values of C 

TYPE OF PIPE 

Range -
 High = best sm
ooth, well laid -
 Low = poor or 
corroded 

Average value for 
clean, new pipe 

Commonly use
d value for desi
gn purpose 

Cement-Asbestos 160-140 150 140 

Fibre - 150 140 

Bitumastic-enamel-
lined iron or steel centrifugally app
lied 160-130 148 140 

Cement-
lined iron or steel centrifugally app
lied 

        -             150 140 

Copper,brass,lead,tin or glass pip
e and tubing 

150-120 140 130 

Wood-stave 145-110 120 110 

Welded and seamless steel 150-80 130 100 

Interior riveted steel(no projecting 
rivets) 

        -         139 100 

Wrought-iron, Cast-iron 150-80 130 100 

Tar-coated cast-iron 145-50 130 100 

Girth-
riveted steel(projecting rivets in gir

       -        130 100 



 
 

Appendix 
SPD0032KRC 

Rev.:   4 
Page: 9 of 17

 

 

th seams only) 

Concrete 152-85 120 100 

Full-
riveted steel(projecting rivets in gir
th and horizontal seams)     -    115 100 

Vitrified, Spiral-
riveted steel(flow with lap) 

- 110 100 

Spiral-
riveted steel(flow against lap) 

- 100 90 

Corrugated steel - 60 60 

Values of C 
......... 

150 140 130 120 110 100 90 80 70 60 

*Multiplier(B
asis C=100) 

.47 .54 .62 .71 .84 1.00 1.22 1.50 1.93 2.57 

  

    *Mutiplier to correct friction loss tables(in previous editions-14th Edition and earlier); 
cannot be used with tables in this book which are based on the Darcy-Weisbach-
Colebrook formula 

    **Note : the Hazen Williams friction factor "C" must not be confused with the Darcy-
Weisbach-Colebrook friction factor "f"; these two friction factors are not in any way 
related to each other 

  

CAMERON HYDRAULIC DATA 16th Edition, 1979 

 Table 4-2 Representative Equivalent Length in Pipe Diameters (L/D) of Various Valves 
and Fittings 
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      Exact Equivalent length is equal to the length between flange faces or welding ends. 

       Minimum calculated pressure drop(psi) across valve to provide sufficient flow to lift disc fully. 

       For limitations and effect of end concentrations. 

                                                                       Crane Co. Engineering Data 
(1960) 
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Fig.2-1. Condensate line Typical Flow  

 

 

Fig.2-2 Gravity Flow Line 1 
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Fig. 2-3 Gravity Flow Line 2 
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        Fig. 3-1.   Moody Chart 
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Fig. 3-2.   Relative Roughness 
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    Fig.  3-3.   Resistance Coefficients for Valves and Fitting 1 
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  Fig. 3-4.   Resistance Coefficients for Valves and Fitting 2 
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Fig. 3-5. Resistance Due to Pipe Entrance and Exit      

  K Service 

 
 

0.78 Inward Projecting Pipe Entrance 

 

 
0.5 Sharp Edges Entrance 

 

 

0.23 Slightly Rounded Entrance 

 

 

0.04 Rounded Entrance 

 
 

1 Projecting Pipe Exit 

 

 
1 Sharp Edged Exit 

 

 

1 Rounded Exit 

  

  

  

  

  

  

 
 




