NFPA 68 Standard on Explosion Protection by Deflagration Venting - 2013 Edition
1. Service: Dust Handling - Collection Project No:  BR-549 Date:  3/12/2014
2. Client: Confidential Equipment:  Building 45 Baghouse
Equipment / System Specifics
3. Dust: Paper Dust
Metric Unit Imperial Unit Reference

4. Pregd: 3.522 bar-g 51.06 psig Maximum pressure developed during a vented deflagration

5. Pstat: 0.250 bar-g 3.63 psig Pressure that activates a vent closure

6. Prmax 8.000 bar-g 116.00 psig Maximum pressure developed in a contained deflagration

7. V: 25.00 m3 882.77 cu ft Volume of equipment being analyzed

8. L/D Ratio: 4.00 Ratio of height -to- diameter

9. Kst: 200 bar-m/sec Deflagration index of a dust cloud

8.2.2 - Venting by Means of Low-Inertia Vent Enclosures ..... for Enclosures L/D <2.0

10. Ao = 03133 m2 3.37 sq feet AV0=1.10'4.(1+1_54.pw4/3).}< VA [(pmax/p@)_l]o-S
8.2.3 - Elongated Enclosure Area, L/D>2 & L/D < 6, ... if L/D £2.0 Eq. 8.2.2 result is shown

11. Asi = 03133 m2 3.37 sqfeet A= Ay [1+0.6-(L/D-2)" "> exp(-0.95-Prei)

8.2.5 - High Turbulnce Correction, if velocity is > 20-m/sec

12. Qair = 0.118 m3/sec 14,998 SCFH Air flow rate through the equipment

13. Lequip = 3.64 meter 11.94 feet Equipment overall length in direction of air product flow

14, Vin max = 0.00 m/sec 0.00 feet/sec Maximum tangential air velocity in the equipment

15. Vian = 0 m/sec 0.00 feet/sec  Circumferential (tangential) air velocity in the equipment

16. V axial = 0.01717608 m/sec 0.06 feet/sec  Vgyial = (Qair - L)/ V

17. Ap = 0.3133 m2 3.37 sq feet Avo=[(1+max(Vayial: Vian)-20)/36]-0.7]-A,1

L 2

8.2.6 - Effects of Panel Inertia, if panel mass < 40-kg/m

18. Fsh = 1.1 1.0 for translating panels or 1.1 for hinged panels

18. n = 1 no. vents M = 12.20 kg/m2 2.50 Ib/sq ft

19. Mr=  93.7778 kg/m” 19.20 b/ MEL6.67-(Prea’ D) (0" (VK1
20. Ag= 03133 m2 3.37 sq feet Av3=Fsh'[1+(0~0075)'Mo'e'Ksto's/(no'g-V-Prgdo'z)]-sz
8.3.1 - Effects of Partial Volume Correction, ..... if X, can be determined
21. I = 0.440196768 Pred/Pmax X, = 1.000 fill fraction > T1
22. A= 03133 m2 3.3726 sqfeet  Au=ApX V(X -11/1-)°°

8.4.1 - Effects of Initially Elevated Pressure
23. Pinitial = 0 bar-g 0.00 psig Peffective = 0 bar-g
24, pEmaX = 8.00 bar-g Teffective = 0.440196768 bar-g
- 2 4/3
25. Avep = 10.17369092 m 109.51 sq feet AvepzAvl'[1+1-54'(Pstat'PinitiaI/1+Peffective) )'(Uneﬂective‘
D**/[1+1.54-P ") - (P /P 1)

8.5.1 - Effects of Vent Ducts
26. Lauct = 12.00 meter 39.37 feet e = 0.26 effective roughness, mm
27. Dy = 15 meter 4.92 feet fp= 0.0133 fD=[1/(1,14_2|oglo(g/Dh)]2
28. Kintet 15 Kexit 0.75 E, = 0.85 Ey=( Avt - Lauet WV
29 Kells + addi k: 24 K= 4.757 Er = 637  E,=(10* Ap/(1+1.54 Pey ) Kgp VI
30. fp-L/Dp = 0.107 assum Ayent = 1.77 meter? 19.05 sq feet Yerror = 0.00%
3L Ag = 1.7700 m? 19.0523 sqfeet A=Ay (1+1.18-E;"BE,"Y. (kK
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NFPA 68 Standard on Explosion Protection by Deflagration Venting - 2013 Edition

1. Service: Dust Handling - Collection Project No:  BR-549 Date:  3/12/2014
2. Client: Confidential Equipment:  Building 45 Baghouse
6.3.5.2 - Enclosure Support Criteria Fr = a -DLF- Ay P
3 Dust: Paper Dust

Metric Unit Imperial Unit Reference
4. a 100 1.00 Units Conversion
5 DLF 1.2 X /Xs Maximum dynamic deflection/static deflection
6 A, = 1.00 sq meter 1550.00 sq in Vent Area
7 Pred 3.522 bar-g 51.06 psig Maximum pressure developed during a vented deflagration
8 Fy. 422.59 kN 95002.93 Ibf Maximum reaction force resulting from combustion venting

. . 0.5

6.3.5.5 - Reaction Force Duration tt = b (Pmax/Pred) - (V/A)

Metric Unit Imperial Unit Reference
9 b: 0.0043 0.0013 Units Conversion
10 Pmax 8.00 bar-g 116.00 psig Maximum pressure developed in an unvented explosion
11 Pred 1.00 bar-g 14.50 psig Maximum pressure developed during venting
12. \% 24.00 cubic meter 348.00 cubic ft  Enclosure volume
13 A, = 3.00 sq meter 32.29 sq ft Vent Area
14. t;: 0.097 seconds Duration of Pressure Pulse After Vent Opening
6.3.5.6 - Enclosure Support Criteria /=052 -F -t

Metric Unit Imperial Unit Reference
15. Fr. 423.0 kN 95095.69 Ibf Maximum reaction force resulting from combustion venting
16. t;: 0.100 seconds Duration of Pressure Pulse After Vent Opening
17. /: 22.00 kN-s 4944.98 Ibf-s Total impulse experienced by supporting structure
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