USEFUL EQUATIONS FOR THE ABIH EXAMINATIONS
This list of equations is offered as assistance in taking the ABIH examinations. No assurance is given that this list is

complete or that the use of this list will assure the successful completion of any examination. The variables used are
the same as found in the reference source for the equation. No attempt has been made to standardize variables.
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GENERAL SCIENCES, STATISTICS, STANDARDS
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CONSTANTS AND CONVERSIONS

°F=9/5(°C)+32 °R=°F+460 K=°C+273.15 molar volume at 25°C, 1 atm=24.45L 1 ft>=28.32L

1ft>=7.481U.S. gal 1L=1.0566qt 1inch=2.54cm 11b=453.6gm 1 gram=15.43 grains

1 atm=14.7 psi=760 mm Hg=29.92 in Hg=33.93 ft water=1013.25 mbar=101,325 pascals

1 Currie=3.7x10" disint/sec (Becquerel)=2.2x10" dpm 1 Gray=100 Rad 1 Sievert=100 Rem

1 Tesla=10,000 Gauss 1 BTU=1054.8 joules=0.293 watt hr 1 cal=4.184 joules
speed of sound in air at 20°C=1130 ft/sec  speed of light=3x10° m/sec
Planck's constant=6.626x107" erg sec  Avogadro's number=6.024x10*  gas constant, R=8.314 J/mole K

g=981 cm/sec’ =32 ft/sec>* A_=385 mm’ for 25 mm filter  density of air=1.29 g/L at 1 atm, 0°C



HOOD TYPE

DESCRIPTION

ASPECT RATIOW/L

AR FLOW

0.2 OR LESS

FLANGED SLOT

0.2 OR LESS

PLAIN OPENING

0.2 OR GREATER
AND ROUND

Q = V(10X +A)

FLANGED OPENING

0.2 OR GREATER
AND ROUND

2
Q = 0.75V(10X +A)

TO SUIT WORK

CANOPY

TO ST WORK

" PERIMETER
HEIGHT
ABOVE WORK

Q =
SEE FIG. V5-99-03
P =
D -

PLAIN MULTIPLE
SLOT OPENING
2 OR MORE SLOTS

0.2 OR GREATER

a = V(10x° +A)

FLANGED MULTIPLE
SLOT OPENING
2 OR MORE SLOTS

0.2 OR GREATER

Q = 0.75V(10X +4)
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HOOD TYPES




HOOD ENTRY LOSS (F )
HOOD TYPE DESCRIPTION COEFFICIENT

PLAIN OPENING

FLANGED OPENING

TAPER OR CONE
HOOD

SEE CHAPTER 10

BELL MOUTH
INLET

ORIFICE SEE CHAPTER 10

(STRAIGHT TAKEOFF)

TYPICAL GRINDING 0.65
HOOD (TAPERED TAKEOFF)

0.40

AMERICAN CONFERENCE
OF GOVERNMENTAL
INDUSTRIAL HYGIENISTS

HOOD LOSS COEFFICIENTS

From American Conference of Governmental Industrial Hygienists: Industrial Ventilation: A Manual of
Recommended Practice, 24™ Edition; Copyright 2001, Cincinnati, Ohio. Reprinted with permission.




R>.20
\\_———-___
f
he= 0.93 VP, he= 0.49 VP he= 0.04 VP,
PLAIN DUCT END FLANGED DUCT END BELLMOUTH ENTRY

Orifice 45’ toper ongle "'E

—

/\ —
he= 1.78 VPysice h, = 0.4 VP, (lopered Loke-off) TRAP OR SETTLING CHAMBER

= 3 VP
SHARP—-EDGED h, = 0.65 VP, (no toper}
ORIFICE STANDARD GR]NDER HOOD

* he = f VP See 3.5

he= 1.5 VP4

TAPERED HOODS
Flonged or unflonged: round, squore or
rectanguior. © is the mojor angle on
rectongulor hoods.

ENTRY LOSS (hy)
ROUND RECTANGULAR

GisvP 0.25vP
0.0BVP  0.16 VP
0.06V" Q.15 VP
0.08VP Q.17 VP
0I5VP  0.25 VP
0.26VP 0.35 VP
0.40v" Q48 VP
180 | 0.50vP  0.50 VP

Rectangular &
Tronsition

L
v

N\

VP = Ducl VP = WPy
Note: 180" volues represent
round ducts butted inlo
bock of boolh or hood ]
withoul o rectangulor to
Foce oreo (A‘) at least 2 times the duct oreo.  round tronsition.

L~

Fg ENTRY LOSS COEFFICIENT

=
[

|Cor}icol

1 )
Ref. 5-14)
0 20 40 60 80 100120140160 180

©, INCLUDED ANGLE IN DEGREES

COMPOUND HOODS MISCELLANEOUS VALUES
A compound hocd, such as the HOOD ENTRY LOSS
slot /plenum shown to the right, ) COEFFICIENT F,
would have 2 losses, one through Abrasive blast chomber
the slot and the other {hrough Abrgsive blost elevotor

the transition inlo the duct. Abrosive separotor
Etevotors (enciosures)

The slot entry loss coefficient, F,, flonged pipe plus close elbow
would hove o value lypicdlly in the Pigin pipe plus close elbow
range of 1.00 to 1.78 (see Chaplers
3 ond 10).

The duct entry loss coefficient is given
by the obove doto for topered hoods. he = FL VR + F WP,
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P& FEP

Stamped 5-piece 4—piece 3—piece Mitered
{Smooth) ‘

R/D
0.5 0.75 1.00 1.50
Starmped 0.71 0.33 0.22 0.15
S-piece — 0.46 { 0.33 0.24
4—piece - 0.50 0.37 0.27
J-—piece 0.90 0.54 0.42 0.34

* extropoloted from published doto

OTHER ELBOW LOSS COEFFICIENTS

Mitered, no vones 1.2
Mitered, turning vones 0.6
0.0

Flatbock (R/D = 2.5) S (see Figure 5-23)

NOTE: toss foctors ore ossumed to be for elbows of "zero length.” Friction losses should be
included to the intersection of centerlines.

ROUND ELBOW LOSS COEFFICIENTS
(Ref. 5.13)

Aspecl Ratio, W/D
R/D

0.5 1.0 2.0
0.0(Mitred) 1.32 } 115 | 104
0.5 1.2 | 105 | 0.95
1.0 0.28 0.21 0.21
1.5 018 | 013 | 013
2.0 015 | 011 | O.M
3.0 0.15 011 |- 0.1

SQUARE & RECTANGULAR ELBOW LOSS COEFFICIENTS

AMERICAN CONFERENCE DUCT DESIGN DATA

OF GOVERNMENTAL ELBOW LOSSES
INDUSTRIAL HYGIENISTS

From American Conference of Governmental Industrial Hygienists: Industrial Ventilation: A Manual of
Recommended Practice , 24" Edition; Copyright 2001, Cincinnati, Ohio. Reprinted with permission.




Angle © Loss Fraction of VP
Degrees in Branch

10 0.06
15 0.09
20 0.12
25 0.15
30 0.18
35 0.21

40 0.25
Note: Bronch entry loss assumed to occur 45 0.78
in branch ond is so calculated. = 0:32

Do not include on enlargement regain ‘ 60 0.44
colculation for bronch entry enlorgements. 90 1.00

BRANCH ENTRY LOSSES

H, No. of
Diometers
r 1.0 D 0.10
075D 0.18
0.70 D 0.22
Petticoot\/ 0.65 D 0.30
Roof 060D 0.41

N 0550 0.56

0.50 D 0.73
0.45 D 1.0

Loss Froction of VP

WEATHER CAP LOSSES

See fig. 5-30
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L - 4 D min
T —_—]
s (1 R —Df- —= D

Within duct At end of duct

Reqain (R), fraction of VP difference Regoin (R}, froction of inlet VP

Taper length

to inlet dig
170 "

Taper angle Diometer ratios  Uz/D, Diometer ratios D2/,

degrees 12501 19011759 2:1 | 2.5:1 1.2200 L3 141 1.5:1]1.6:1 | 1.7:1
31/2 1092]088| 084|081 [0.75 1.0:1 0.371 0391 0.38] 0.35] 0.31{0.27
5 (.88 | 0.84| 0.80!0.76 [ 0.68 1.5:1 0.39] 0.46] 0.47] 0.46 | 0.4410.41
10 0.85] 0.76) 0.70]10.63 | 0.53 2.0:1 0.421 0.49]| 0.52[ 0.52] 0.51]0.49
15 0.83] 0.70] 0.62]0.55 | 0.43 3.0.1 ] 0.44] 0.52] 0.57} 0.59 ] 0.60| 0.59
20 0.81]1067] 0.57/0.48 | 0.43 4.0:1 0.451 0.55]| 0.60] 0.63| 0.63] 0.64
25 0.80] 0.65] 0.53]10.44 |1 0.28 5.0:1 0.47| 0.56| 0.62]| 0.65| 0.66{ 0.68
30 0.78{ 0.631 0.5110.41 10.25 751 1048 0.58| 0.64{ 0.681 0.70] 0.72

Abrupt 90| 0.77 | 0.62] 0.50! 0.40 | 0.25 Where: SP, = SP, - R(VP,)

Where: 5P = SP, + R(VP, —VP, ) When SP, =0 (otmosphere) SP, will be {-)

The regain {R) will only be 70% of volue shown obove when exponsion follows a disturbance or

elbow (including o fen) by less thon 5 duct diometers.

STATIC PRESSURE LOSSES FOR CONTRACTIONS

e O T ~{-@- -—-—@—-& —

Tapered conlroction‘_r Abrupt contraction
sz =SP1 - (VP: —VP; )—L(VPZ ‘_VP' ) SPZ = SP1 -(sz _VP‘ )—K(sz)

Toper ongle
degrees L(loss)

5 0.05 Ratio  Az/A, K

10 0.06 0.1 0.48
15 0.08 ' 0.2 0.46
20 0.10 0.3 0.42
25 0.1 0.4 0.37
30 013 0.4 0.32
45 0.20 0.6 0.26
60 0.30 0.7 0.20

over 60  {Abrupt controction A= duct oreo, ft2

Note:
In colculating SP for expansion or contraction use olgebroic signs: VP is {+), ond usually
SP is (+) in discharge duct from fan, and SP is {-) in inlet duct to fon.
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