
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.  
 
VENTILATION 
 

Q VA=        1 1 2 2V A V A=        TP VP SP= +        1 1 2 2 LSP VP SP VP h+ = + +        4005V VP=        SP VP h= +h e  

 
2

2

1 e
e

e

C
h VP

C
−

=      e h dh F xVP=      e
h

VP
C

SP
=      

2

1 2 ... n
ave

VP VP VP
VP

n

⎛ ⎞+ + +
= ⎜ ⎟⎜ ⎟
⎝ ⎠

     1 2
r 1 2

3 3

Q Q
VP VP VP

Q Q
⎛ ⎞ ⎛ ⎞

= +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

 

1096
VP

V
ρ

=     4005 e hQ C A SP=     h

h

4005
(1 )
SP

Q A
df F

=
+

    h

h

1096
(1 )
SP

Q A
Fρ

=
+

    gov
cor design

duct

SP
Q Q

SP
=  

 

'
Q

Q
K

=               r 2
2 1

1

ln
'

V C
t t

Q C
⎛ ⎞

− = − ⎜ ⎟
⎝ ⎠

               2 2 1

1

( ' ) '( )
ln

( ' ) room

G Q C Q t t
G Q C V
− −

= −
−

             610
' supply

G
C x C

Q
⎛ ⎞

= +⎜ ⎟
⎝ ⎠

 

 
60

changes
room

Q
N

V
=     ( )/ 60 61 10

'
NtG

C e x
Q

−= −     
-tN

0
changesC C e=     

6(403)( . .)( )( )(10 )
( . .)( )

s g ER K
Q

m w C
=   

624.45 10gx x
C

MWxV
=  

 
3

2 2
2 1

1 1

Size RPM
Q Q

Size RPM
⎛ ⎞ ⎛ ⎞

= ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

          
2 2

2 2
2 1

1 1

Size RPM
P P

Size RPM
⎛ ⎞ ⎛ ⎞

= ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

          
5 3

2 2
2 1

1 1

Size RPM
PWR PWR

Size RPM
⎛ ⎞ ⎛ ⎞

= ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

 
out in inFSP SP SP VP= − −           out inFTP TP TP= −  

 
NOISE 
 

0

20 log
P

SPL
P

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
           

0

10 log
I

SPL
I

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
           1

2 1
2

20 log
d

SPL SPL
d

⎛ ⎞
= + ⎜ ⎟

⎝ ⎠
  

 

1010 log 10
SPL

fSPL = ∑           10 log( )SPL SPL n= +f i  
 

-2 1
10

1 10 log 10 1
L L

L L
⎛ ⎞

= + +⎜ ⎟⎜ ⎟
⎝ ⎠

Total      10

1

1
10 log 10

LN

eq i
i

L t
T =

⎛ ⎞⎛ ⎞
= ⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠

∑
i

     10

1

10 log 10
LN Pi

PT
i

L
=

⎛ ⎞
= ⎜ ⎟⎜ ⎟

⎝ ⎠
∑      10 log

E
TL

E
⎛ ⎞

= ⎜ ⎟
⎝ ⎠

i

t

 

 

1020 log 0.5L L r DI T= − − + +p w           1010 logDI Q=           1 2

1 2

% 100 ...
CC C

D
T T T

⎛ ⎞
= + + +⎜ ⎟

⎝ ⎠
i

i

 

 
( 85) /38 / 2 levelT −=      

%
10 log 85

100eq
D

TWA dBA⎛ ⎞= +⎜ ⎟
⎝ ⎠

     
%

16.61 log 90
100

D
TWA dBA⎛ ⎞= +⎜ ⎟

⎝ ⎠
     

( )( )
60

N RPM
f =  

 
c

f
λ

=           2 12f f=           1 2cf f f=           2 12f f=           3
2 12f f=  



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.  
 
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°      31 ft =28.32L  
 

31 ft =7.481 U.S. gal      1L=1.0566 qt      1 inch=2.54 cm      1 lb=453.6 gm      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  
 

10 121 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°      8speed of light=3x10  m/sec  
 

-27Planck's constant=6.626x10  erg sec      23Avogadro's number=6.024x10      gas constant, R=8.314 J/mole K  
 

2 2g=981 cm/sec =32 ft/sec      2
cA =385 mm  for 25 mm filter      density of air=1.29 g/L at 1 atm, 0 C°  
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HOOD TYPE 

AMERICAN CONFERENCE 
OF GOVERNMENTAL 

INDUSTRIAL HYGIENISTS 

X H A = WL (Ft2) 

HOOD TYPES' 

DAm d- 96 1 FIGURE 

m W 

ww X 

DESCRIP TlON 
- 

SLOT 

FLANGED SLOT 

PLAIN OPENING 

FLANGED OPENING 

BOOTH 

CANOPY 

PLAIN MULTIPLE 
SLOT OPENING 

2 OR MORE SLOTS 

FLANGED MULTIPLE 
SLOT OPENING 

2 OR MORE SLOTS 

0.2 OR LESS 

0.2 OR LESS 

0.2 OR GREATER 
AND ROUND 

0.2 OR GREATER 
AND ROUND 

TO SUIT WORK 

TO SUIT WORK 

0.2 OR GREATER 

0.2 OR GREATER 

AIR FLOW 

0 = 3.7 Lvx 

0 = 2.6 LVX 

2 
0 = V(1OX +A) 

Q = 0.75V(10XZ+A) 

Q = V A = V W H  

0 = 1.4 PVD 
SEE FIG. VS-99-03 
P = PERIMETER 
D = HEIGHT 

ABOVE WORK 

0 = V(lOXz+A) 

Q = D.75V(10X2+A) 

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

0’0’ 
62’ 

Q ’ i ’  
@’ 

D- 

DESCRIPTION 

PLAIN OPENING 

FLANGED OPENING 

TAPER OR CONE 
HOOD 

BELL MOUTH 
INLET 

ORIFICE 

TYPICAL GRINDING 
HOOD 

HOOD ENTRY LOSS (F,,) 
COEFFICIENT 

0.93 

0.49 

SEE CHAPTER 10 

0.04 

SEE CHAPTER 10 

(STRAIGHT TAKEOFF) 

0.65 

(TAPERED TAKEOFF) 

0.40 

‘ONFERENCE HOOD LOSS COEFFICIENTS 
OF GOVERNMENTAL I 

FIGURE 3-16 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. 
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he= 0.93 VPd 

PLAIN DUCT END 

'INDUSTRIAL HYGIENISTS 

, r Orifice 

1-95 FIGURE 5-15 DATE 

he= 1.78 Wwke 

SHARP-EDGE0 
ORIFICE 

he= 0.49 VPd he= 0.04 VPd 

FLANGED DUCT END BELLMOUTH ENTRY 

toper ongle 

- -9- 
he= 1.5 VP, 

TAPERED HOOOS 
Flonged or unflonged; round. square or 

rectongulor. 8 is the mojor ongle on 
rectongulor hoods. 

t 

Foce ore0 (A,) 01 leost 2 times the duct oreo. 

i'P = Duct = W,j 
Note: 180 volues represent 
round ducts butted into 
bock of booth or hood 
without o rectongulor to 
round tronsition. 

c z w 
0 
k 
W 
0 
V 
v, 
v, 

9 
E 
>- 

z W 

IF 

e. INCLUDED ANGLE IN DEGREES 

~~ 

COMPOUND HOODS 
A compound hood, such 0s the 
slot/plenum shown to the right. 
would hove 2 losses, one through 

.the slot ond the other through 
the tronsition into the duct. 

The slot entry loss coefficient. F, , 

ronge of 1.00 to 1.78 (see Chopters 
3 and 10). 

The duct entry loss coefficient is given 
by the obove doto for topered hoods. 

would hove o volue typicolly in the 5 

he = Fs ws + FhVPd 

MISCELLANEOUS VALUES 
ENTRY LOSS 

COEFFICIENT Fh 
Abrosive blost chomber 1.0 
Abrosive blost elevator 2.3 
Abrosive seporotor 2.3 
Elevotors (enclosures) 0.69 
Flmged pipe plus close elbow 0.8 
Plain pipe plus dose elbow 1.60 

AMERICAN CONFERENCE HOOD ENTRY I OF GOVERNMENTAL T- LOSS COEEFICIENTS 

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

5-piece 4-piece 3-piece Mitered 

* extropoloted from published doto 

OTHER ELBOW LOSS COEFFICIENTS 
Mitered, no vanes 1.2 
Mitered. turning vanes 0.6 
Fiotbock (R/D = 2.5) 0.05 (see Figure 5- 23) 

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

ROUND ELBOW LOSS COEFFICIENTS 
(Ref. 5.13) 

4 D L  

SC ARE _ _  RECT-NGULAR ELBOW LOSS COEFFICIENTS 

AMERICAN CONFERENCE 
O F  GOVERNMENTAL 

DUCT DESIGN DATA 
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. 
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15Omax. 

- 

35 
40 

Note: Branch entry loss assumed to occur 
in branch and is so calculated. 

~ ~. 

0.21 
0.25 

Do not include an enlargement regain 
calculation for branch en try enlargemen ts. 

45 
50 

Angle 0 
Degrees in Branch 

Loss Fraction of VP 

0.28 
0.32 

20 0.12 
25 0.15 

0.75 D 
0.70 D 
0.65 D 

I 

30 I 0.18 I 

0.18 
0.22 
0.30 

0.60 D 
0.55 D 
0.50 D 
0.45 D 

0.41 
0.56 
0.73 
1 .o 

t 60 I 0.44 I I 

AMERICAN CONFERENCE 
OF GOVERNMENTAL 

INDUSTRIAL HYGIENISTS 

I I 1.00 90 I 

DUCT DESIGN DATA 

5-1 7 FIGURE 1-95 ‘DATE 

BRANCH ENTRY LOSSES 

See Fig. 5-30 

I I - 1  

H, No. of 
Diamet ers Loss Fraction of VP 

I 1.0 D I 0.10 I 

CAP LOSSES 

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

STATIC PRESSURE REGAINS FOR EXPANSIONS 

Ratio &/A, K 
0.1 0.48 
0.2 0.46 
0.3 0.42 
0.4 0.37 
0.4 0.32 
0.6 0.26 

L 0.7 0.20 

4 1  t-4 D min 

AMERICAN CONFERENCE 
OF GOVERNMENTAL 

INDUSTRIAL HYGIENISTS 

~ ~~ 

Regoin (R). fraction of VP difference 

Toper onglel Diameter rotios D2/D, 

DUCT DESIGN DATA 

5-18 'DATE 1-95 FIGURE 

Reqoin (R). froction of inlet VP I 

. . I  I 
When SP2 =O (atmosphere) SP, will be (-) 

The regain (R) will only be 70% of value shown above when expansion follows a disturbance or 
elbow (including a fan) by less than 5 duct diameters. 

STATIC PRESSURE LOSSES FOR CONTRACTIONS 
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