
### Pressure drop calculation
Equipment name : -  P&ID : -  Item no: -

1

2 1. Introduction
3

4 Gegevens NH3 tank:
5 -      Inhoud 250 ton;
6 -      Materiaal: SPV315
7 -      NH3: gas
8 -      Druk operatie: 15,2 barg
9 -      Ontwerpdruk: 17,6 barg

10 -      Temperatuur: omgevingstemp.
11

12 Transport Ammoniak (NH3)
13 -      Huidige scope: Aanvoer NH3 per spoor vanuit OCI.
14 -      Onderzoek voor MER: Aanvoer NH3 per buisleiding vanuit OCI.
15

16 Schets: NH3 buisleiding van OCI naar MGC

17 Achtergrond:
18 -      Verbruik NH3: 30 ton per dag.
19 -      Aandachtspunten vanuit Havenbedrijf Rotterdam (in lijn met gele cijfers in figuur)
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38 3. Summary
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40 Description of section Flow rate Inlet pressure pressure drop Outlet pres. Outlet velocity
41 kg/s bara bar bara m/s
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Pressure drop calculation
Equipment name : -  P&ID : -  Item no: -

1

2 4.1 Calculating overall resistance coefficient of section
3

4 Section number Piping
5 Conditions at inlet
6 FM/FV Flow rate kg/s m3/h 0,35 2,1 0,35 2,1 0,35 2,1 0,35 2,1 0,00 #DIV/0!

7 r / m Density/Viscosity kg/m3 mPa.s 601,7 0,13 601,7 0,13 601,7 0,13 601,7 0,13 0,0 0,00
8 Properties pipe line
9 Nominal size DN mm Schedule 25 Std 50 Std 100 Std 150 Std 150 Std
10 Out.diam / wall thk mm mm 33,4 3,38 60,3 3,91 114,3 6,02 168,3 7,11 168,3 7,11
11 d internal diameter pipe mm

12 Material and condition -
13 e / L Roughness / Length mm m 0,2000 8000,000 0,2000 8000,000 0,2000 8000,000 0,2000 8000,000 0,4000 0,000
14 Resistance coefficient Reducer at begin of section
15 Nominal size DN mm Schedule 150 Std 150 Std 150 Std 150 Std 150 Std
16 d / LR Int. diam. / L reducer mm mm 154,05 139,70 154,05 139,70 154,05 139,70 154,05 139,70 154,05 139,70

17 K Res. Coef / Number - 0,312 0 0,242 0 0,082 0 0,000 0 Input error: viscosity <= 0 mPa.s0
18 Resistance coefficient Reducer at end of section
19 Nominal size DN mm Schedule 150 Std 150 Std 150 Std 150 Std 150 Std
20 d / LR Int. diam. / L reducer mm mm 154,05 139,70 154,05 139,70 154,05 139,70 154,05 139,70 154,05 139,70

21 K Res. Coef / Number - 0,941 0 0,694 0 0,148 0 0,000 0 Input error: viscosity <= 0 mPa.s0
22 Resistance coefficient Pipe entrance
23 d Angle of pipe entrance °
24  Entrance type -
25 K Res. Coef / Number - 0,500 0 0,500 0 0,500 0 0,500 0 Input error: viscosity <= 0 mPa.s0
26 Resistance coefficient Pipe exit
27  Exit type -
28 K Res. Coef / Number - 1,000 0 1,000 0 1,000 0 1,000 0 Input error: viscosity <= 0 mPa.s0
29 Resistance coefficient Pipe exit with diffusor
30 dO Diameter outlet diffusor mm 300,0 OK 300,0 OK 300,0 OK 300,0 OK 300,0 OK
31 b Angle of diffusor °
32 K Res. Coef / Number - 0,176 0 0,181 0 0,204 0 0,266 0 Input error: viscosity <= 0 mPa.s0
33 Resistance coefficient Ball or Gate valve, completely open
34 dB Bore diameter mm 26,6 OK 52,5 OK 102,3 OK 154,1 OK 154,1 OK
35 LC/LE L contract / enlargem. mm mm 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00 40,00
36  Valve type
37 K Res. Coef / Number - 0,276 0 0,224 0 0,070 0 0,063 0 Input error: viscosity <= 0 mPa.s0
38 Resistance coefficient Globe valve, completely open
39 dB Bore diameter mm 26,6 OK 52,5 OK 102,3 OK 154,1 OK 154,1 OK
40  Valve type
41 K Res. Coef / Number - 1,895 0 9,521 0 3,491 0 1,152 0 Input error: viscosity <= 0 mPa.s0
42 Resistance coefficient Butterfly valve, completely open
43 K Res. Coef / Number - Input error: size pipe < 50 mm (DN)0 1,260 0 1,047 0 0,942 0 Input error: viscosity <= 0 mPa.s0
44 Resistance coefficient Plug valve, completely open
45 dB Bore diameter mm 26,6 OK 52,5 OK 102,3 OK 154,1 OK 154,1 OK
46  Valve type
47 K Res. Coef / Number - 3,102 0 0,504 0 0,698 0 1,885 0 Input error: viscosity <= 0 mPa.s0
48 Resistance coefficient Foot valve with strainer, full disc lift
49  Valve type
50 K Res. Coef / Number - 2,585 0 11,762 0 9,776 0 8,795 0 Input error: viscosity <= 0 mPa.s0
51 v Min. Velocity full lift / Actual m/s 1,83 1, = too low 0,82 ,3 = too low 0,82 ,1 = too low 0,82 , = too low Input error: density <= 0 kg/m3Input error: density <= 0 kg/m3
52 Resistance coefficient Check valve, full disc lift
53 dB Bore diameter mm 26,6 OK 52,5 OK 102,3 OK 154,1 OK 154,1 OK
54  Valve type
55 K Res. Coef / Number - 6,893 0 1,540 0 6,983 0 1,047 0 Input error: viscosity <= 0 mPa.s0
56 v Min. Velocity full lift / Actual m/s 3,87 1, = too low 6,93 ,3 = too low 3,06 ,1 = too low 3,06 , = too low Input error: density <= 0 kg/m3Input error: density <= 0 kg/m3
57 Resistance coefficient Tilting disc Check valve, full disc lift
58 a Angle °
59 K Res. Coef / Number - Input error: size pipe < 50 mm (DN)0 3,360 0 2,793 0 2,513 0 Input error: viscosity <= 0 mPa.s0
60 v Min. Velocity full lift / Actual m/s 1,63 1, = too low 1,63 ,3 = too low 1,63 ,1 = too low 1,63 , = too low Input error: density <= 0 kg/m3Input error: density <= 0 kg/m3
61 Resistance coefficient Filter or strainer
62  Filter/strainer type -
63 K Res. Coef / Number - 8,616 0 7,001 0 5,819 0 5,235 0 Input error: viscosity <= 0 mPa.s0
64 Resistance coefficient Bend
65 R / j R = r/d  / Angle bend - ° 1,5 90 1,5 90 1,5 90 1,5 90 1,5 90
66 K Res. Coef / Number - 0,547 20 0,599 20 0,652 20 0,657 20 Input error: viscosity <= 0 mPa.s0
67 R / j R = r/d  / Angle bend - ° 1,5 45 1,5 45 1,5 45 1,5 45 1,5 45
68 K Res. Coef / Number - 0,353 0 0,390 0 0,426 0 0,429 0 Input error: viscosity <= 0 mPa.s0
69 Resistance coefficient Mitre Bend
70 j Angle °
71 K Res. Coef / Number - 1,264 0 1,253 0 1,249 0 1,250 0 Input error: viscosity <= 0 mPa.s0
72 Resistance coefficient Mitre 90° Bend
73 R R = r/d / Number of sections - 1,5 3 1,5 3 1,5 3 1,5 3 1,5 3
74 K Res. Coef / Number - 0,414 0 0,401 0 0,396 0 0,397 0 Input error: viscosity <= 0 mPa.s0
75 Resistance coefficient Tee
76 K for Branch or Header / Flow split or mix Branch Split Branch Split Branch Split Branch Mix Branch Mix
77 - / j Ratio FB /FT / Angle - ° 1,00 90 1,00 90 1,00 90 1,00 90 1,00 90
78 d Diameter header or branch mm 26,6 OK 52,5 OK 102,3 OK 154,1 OK 154,1 OK
79 K Res. Coef / Number - 1,270 0 1,270 0 1,270 0 1,120 0 Input error: viscosity <= 0 mPa.s0
80 K for Branch or Header / Flow split or mix Header Split Header Split Header Split Header Mix Header Mix
81 - / j Ratio FB /FT / Angle - ° 0,00 90 1,00 90 1,00 90 1,00 90 1,00 90
82 d Diameter header or branch mm 26,6 OK 52,5 OK 102,3 OK 154,1 OK 154,1 OK
83 K Res. Coef / Number - 0,030 0 0,000 0 0,000 0 0,000 0 Input error: viscosity <= 0 mPa.s0
84 Resistance coefficient "Hosenrohr" Tee (Based on main pipe)
85 j Angle
86 K Res. Coef / Number - 0,100 0 0,100 0 0,100 0 0,100 0 0,100 0
87 Resistance coefficient Coil
88 dW Diameter of coil mm 3000 OK 3000 OK 3000 OK 3000 OK 3000 OK
89 Number of windings -
90 K Res. Coef / Number - 66,834 0 30,126 0 15,234 0 10,609 0 Input error: viscosity <= 0 mPa.s0
91 Resistance coefficient Others
92 K Res. Coef / Number - 0,000 0 0,000 0 0,000 0 0,000 0 0,000 0
93 Total Resistance coefficient
94 KVF K Valves & Fittings / % of total 10,945 0,1 11,981 0,3 13,050 0,6 13,142 0,9 0,000 #DIV/0!

95 f Friction factor pipe -
96 KPL K Pipe / % of total - ######## 99,9 ######## 99,7 ######## 99,4 ######## 99,1 0,000 #DIV/0!
97 KTC Total Res. Coef. of section -

98 Overdesign due to
99 uncertainties in design %
100 KT Total Res. Coef. of section -
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Pressure drop calculation
Equipment name : -  P&ID : -  Item no: -

1

2 4.2 Calculating pressure drop of section
3

4 Description of section
5

6

7

8

9

10

11 Section number
12 Properties pipe line
13 e Absolute roughness pipe mm
14 dP Diameter pipe mm
15 K Resistance coefficient -
16 Properties fluid
17 Medium (Gas or Liquid)
18 m viscosity mPa.s
19 k isentropic exponent Cp/Cv -
20 TC Critical temperature °C
21 PC Critical pressure bara
22 w Acentric factor -
23 M Molweight gr/mol
24 r Density kg/m3

25 Conditions at inlet
26 T Temperature °C
27 P Pressure bara
28 FM Flow rate kg/s
29 Maximum flow rate kg/s
30 FV m3/h
31 z Compressibility -
32 r Density kg/m3

33 Dynamic pressure drop
34 PIN Pressure at inlet bara
35 zIN Compressibility -
36 rIN Density kg/m3

37 vIN Velocity m/s
38 NRE Reynolds -
39 fIN Darcy friction factor -
40 MAIN Mach number -
41 MACH Mach choked -
42 POUT Pressure at outlet bara
43 zOUT Compressibility -
44 rOUT Density kg/m3

45 vOUT Velocity m/s
46 NRE Reynolds -
47 fOUT Darcy friction factor -
48 MAOUTMach number -
49 MACH Mach choked -

50 dPDYN Dynamic pressure drop bar
51 Static pressure drop
52 rIN Density kg/m3

53 H Dif. in height: outlet - inlet m
54 dPST Static Pres.drop bar
55 Summary
56 PIN Inlet pressure bara
57 dPDYN Dynamic pressure drop bar
58 dPST Static Pres.drop bar
59 dPTOT Total pressure drop bar
60 POUT Outlet pressure bara
61

62 Remarks
63

64 kookpunt ammonia @ atm: -33,43 °C

65 dampdruk ammonia @ 25°C: 10,01 bara

66 druk in ontvangsttank: 15,20 barg

67

68

69

70

71

72

73

74

75

76

77

Client Mitsubishi Rev. Date

Client's Project No - 0 12/05/20

Project Mitsubishi Gas Chemical MXDA plant
Plant Location Rozenburg

Office: Schiedam Tebodin order: T52892.01 Document number : 3132001 Sheet 3 of 4

Pressure drop calculation Sheet A1 Revision 4.1 Copyright © 2018 Bilfinger Tebodin Netherlands B.V.

Section 2

LiquidLiquid Liquid
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Pressure drop calculation
Equipment name : -  P&ID : -  Item no: -

1

2 4.3 Other pressure drop calculations
3

4 n.a.
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