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Industrial exhaust systems & Dust collecting system
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Table 2 Contaminant Transport Velocities
Adaped from Industrial Fenrilagion—A Maonual of Recommended Proctices

FACGTH [988)
Mature Minimuom
of Transport
Contam- Velocity,
Inant Examples fpm
Vapors,  All vapors, pases, smokes Usually
Bases, 1M 1o
smoke 20{K0
Fumes  Welding 2000 1o
2500
Very fine Cotton lint, wood flour, litho powder 2500 1o
light dust 00K
Dry Fine rubber dust, Bekelite molding powder dust, 3000
dusts and jute lint, cotton dust, shavings (light), soap dust, 1o
powders  leather shavings 4000
Average Grinding dust, buffing lint {dry), wool jute dust EETH

industrial {shaker waste), coffee beans, shoe dust, granite o

dust dust, silica flour, generai material handling, brick 4000
cutting, clay dust, foundry (general), limesione
dust, packaging and weighing asbestos dust in
textile industries
Heavy  Sawdust (heavy and wet), metal turnings, found- 4000
dusts ry tumbling barrels and shakeout, sandblast dust, )
wood blocks, hog waste, brass turnings, 4300
cast-iron boring dust, lead dust
Heavy  Lead dust with small chips, moist cement dust, 4500
or moist  asbestos chunks from transite pipe cutting and
dusts machines, buffing lint (sticky), quicklime dust up
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| 1800 4000 9 4074
23 610 each 4500 5 4474
4 1220 4500 7 4565
5 3020 4500 11 4576

The following tabulation summarizes design calculations up through the
junction after Sections | and 4.

Dhesign AP, APy L4 Imbalance,
No. D, {in. waier) (in. water) APy - AP Ly
1 9 13l 2.93 —1.62
2 g5 1.69 .58 =119
3 g 2.38 2E6 - 0,48
4 7.5 3.39 1.75 +1.64
@, = 1800 cfm

@y = 610 cfm; Dy = 5in. dia,
@y = 610 cfm; Dy = 5 in, dia.
@y = 1220 c¢fm; Dy = 7in. dia.
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Table 3 Classification of Fittings for Industrial Exhaust Systems

This table lists some of the fittings in Chapter 32 of the 1989 ASHRAE Handbook—Fundamentals. They are classified here by their applicability 1o
industrial exhaust systems, Note that “Figure 1-1" Refers to the figure in the Fittings Loss Coefficients section of Chapter 32.
Codes are as follows: F = Frequenily used; O = Occasionally used; N/A = Mot applicable; A = Avoid

Figure Code Motes Figure Code Noiles Figure Code Notes Figure Code Noles
-l F 1 3.5 o 921 57 N/A 532 0O 8
12 o 2 16 A 578 58 N/A 533 F &
13 o 2 37 A 9 59 N/A 534 0O 8
14 N 3-8 A 9 500 N/A 535 N/A
15 N/ 3.9 A9 511 NA 536 NJA
16 N/ 310 N/ 512 N/A 61 A GI61T
1-7 F 1 A 4568 513 N 62 A E81EI
I-8 0 2 OA 4568 514 N/A -3 o 1617
¥ F I8 w0 iS5 N/A 64 A BI6I7
A3 UF | I8 4 O 6 N 65 NA
2_3 A. 5 3-‘]5 i'l. II S'IT N.l‘r.h M NJ"A
24 A S &1 o 101 :':: E:i 67  N/A
2.5 A S 4.2 A 8 2 68  N/A
26 A5 43 A 8 3-20 N.A 6-9 O Trytoavoid
% R 44 A B 3-21 - N/A 610 A 7
24 A5 4.5 O B2 3-22  NJ/A &Il A 78
29 A S 46 0 523 N/A 78 A
20 A 3 47 NA 19 ol i o 7 B
T 51 A LIS 526 NA 0 A 3
g iy 52 A T4,5 $37  N/A 71 0 12
31 F  (See Table 4) 5-3 A 46714 A 712 A 712
528 N/A
33 A 46 5.5 o 14 530 N/ 714 A 112
34 o 5.6 A 84 531 NA 7.15 012
Motes:
Hood data if wall is considered as a Mange 12, Keep 6 < 20°
. Expensive to budld 13, Keep# € 20°

Can be used if discharge is vertical

High boss

Reentrainment of contaminanis probable with its use

High wear forsystems carrying particulate

Poor design

. Round duct and fitting preferred

. Elbows with vanes are not recommended due 1o plugging in dust-
handling systems and corrosion in some vapor/mist systems

0 Use & €20

1L Do not wse sudden change (see also notes 3 and 5)

R R R

4. Recommended entry anghe is 30*

15. Ag = A, recommended only for Ay, very much less than 4,

16, Use only for off-on applications

17. Dampers must have no leakage at design pressure

18, If vertical with no wall and votal pressure is used 1o design system, this i
the loss for a stackhend, I static pressure is used, ignore loss coefficient

1%, With & = 180" fitting is sometimes used as exhaust from a plenum
behind multisiotted hood

20, Used when mubiple inlets to & collector are requirsd

11, Avoid rfw < 1.5
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FITTING LOSS COEFFICIENTS
ENTRIES
i1 ?HT‘E“#WMN 1-4 Conical Converging Belimonth without End Wall, Round and

Ceneral. If entry has & screen, use Fitting 6-7 to calculaie screen resistance.

@I F== I K=

bt |
Rectangular: [} = JHH/(H + W) r—ah—L
C,
L/D R
/D 0 0002 001 005 02 05 310 L L i Lo
=0 050 057 068 08 092 1.0 1.0 L2
002 050 051 052 055 06 072 072 g, degrees

2005 030 050 050 050 0.50 0.50 0.50

LD o 10 20 30 45 &0 % 120 150 180

0,025 1.0 096 093 090 085 080 0.72 0.64 0.57 0.5
0.05 1.0 093 0.8 0.80 0.73 0.67 060 0.56 0.52 0.50
1.2 Smooth Co 010 1.0 080 067 0.55 046 0.41 041 0.43 046 0.50
e g o Bolmanth wilhont End N (IeleARAME: 500 10/:0.68 045 0,30 .00 010, 02L 038 038 G/
060 1.0 046 027 018 0.14 0.13 019 027 0.37 0.50
1.0 1.0 032 0.20 ¢.14 0.11 0.10 0.16 0.24 0.35 0.50
Vo 1-5 Conical Converging Bellmouth with End Wall, Round and
_'_""'% Rectangular (Idelchik 1936, Disgram 3-7)
P
%
L
r/D 0 001 002 003 004 005 7
C 1.0 0.87 0.74 0.61 0.51 0.40
r/D 0.06 008  0.10 0.12 0.16 >0.20 | \‘{’ v
C, 0.32 0.20 0.15 0.10 0.06 0.03 H ad —
— — e — A By
/ .
1-3 Smooth Converging Bellmouth with End Wall (Idelchik 1986, Jﬂ'w"l b —
Diagram 3-4) I,
N
Py
o
|
Ve |
&5 . T Rectangular: ) = XHW/(H + W)
i m—— I c'
8, degrees
d L/D 0 10 20 30 45 60 50 120 150 180
0.025 0.50 0.47 0.45 0.43 0.41 0.40 042 0.44 046 0.50
‘D 0 0.01 0.02 . 0.04 0. 0.05 0.50 0.45 0.41 0.36 032 030 0.34 0.39 044 0.50
P 050 044 037 f;j'f 0.26 UE 0.075 0.50 0.42 035 030 025 023 0.28 0.35 0.43 0.50
L 0.10 0.50 0.39 0.32 0.25 021 018 025 0.33 041 0.50
D 0.06 0.08 0.10 0.12 0.16 =020 0.15 0.50 0.37 0.27 020 0.16 0.15 0.23 0.31 0.40 0.50

C! 0.20 0.15 0.12 0.09 0.06 0.03 0.60 0.50 0.27 018 0.3 011 0.12 0.20 0.30 0.40 0.50
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I-6 Intake Hood (Idelchik 1986, Diagram 3-18)

J [a]
CI.ED
I —
| L
| t
|& o
| I
|
D
Ao | Yo
c{l
B L/D
&, deg 0.1 0.2 0.3 0.4 0.5 0.6 0.5 1.0 4.0
0 263 1.8B3 1.5 039 131 109 1.08 1.6 1.0

15 132 077 060 048 041 030 028 025 0.25

1-7 Hood, Tapered, Flanged or Unflanged (Brandt 1946)

n-ﬁ:z-ﬂm.

_Bis major angle for rectangular hoods

Hood Shape: Round

f,deg. © 20 40 el B0 100 120 140 el 18O

_.E-' 1.0 011 006 009 004 0.18 0.27 032 043 0.50
Hood Shape: Square or Rectangular

B.deg. O 20 40 60 B0 100 120 140 16D 1BD

e 1.0 0,19 013 016 021 027 0.23 043 0.53 0.62

1-§ Orifice, Sharp-Edged, Inlet Duct (Idelchik 1986; Diagrams 3-12,
3-14, and 4-19)

t/D,, % 0.015
Re = DV, /v

A - orifice area

Co
A, lA,
Rex10~' 0.2 03 04 05 0.6 07 08 09
4 4 18 79 39 23 13 085 05
10 49 0 92 44 27 15 09 059
20 0 21 93 49 29 1.6 L1 085
100 $5 23 110 56 33 19 12 075

EXITS

If exit hasa screen, use Fitting 6-7 1o calculate screen resistance,

General.

2-1 Exit, Abrupt, Round and Rectangular (Idelchik 1986, Diagram
11-1)

Uniform Velocity Distriburion

c,= 1.0
Exponential, Sinusoidal, Asymmetrical, and Parabolic Velocity
Lhistribution

C, varies from 1.0 10 3.67. For details, consult Idelchik (1986),
Diagram 11-1.

2-2 Exil, Abrupt, Round and Rectangular, with End Wall (Idelchik
1986, Diagrams 5-1 and 5-4)

CRLREL

C, = 0.88

2-3  Exit, Duct Flush with Wall, Flow along Wall (Idelchik 1986,
Dviagram 11-2)

il 0 —2

SECTION A=-&
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