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

mg/m’x24.45 BV,

d*(p, -
ppmzr/comam xl()‘S . ppm= P" x106 ppm = . }JZVZ V =g i (pp pa)

l =
" | ” mw. ' nRT,  nRT, » 187
R=LY  togle—ghe  pH=-log ]k, -LLPAL g |BH HOH]
n I - [HA4] [B]
P.,=XP+X,B+.+X,P  vapor/hazard ratio = Sar concentratz?n e = —i+—c—2+...+ C"
' exposure guideline v, 7LV, ng
TLY,, = ! rrp=8.22h pp 20, 168-h, - G -G)4 C,, _=————EAC
LTI L S /'S hoo16 h,” 128 10004, 7, 1000V,
TLV, TLV, =~ TLV, |
J _B
N, N, 06147 - X +X,+.+X / (x—x,) __
Eﬁber density — _FLI&__L d= . X == 2 . SD = Z"—_"_ GM = Y (x] )(xz)...(xn)
- nsina R n—1
> (logx) a0/ e eN0s i _ o
GM =10 7 GSD=84.13A’tzlevalue <P = 50% tile value SAE =1.645CV,, CV=2
50% tile value 15.87% tile value X
: - v . ' 2 _ 2
VBB +aB  =— R s - \/(n] DSD, +(nz2 DSD,
SDPOoied\/_“*‘”"‘ . SR
n m
SAET*C? +T)Cr +..+TC? _ ' -
Lep = Co SAENIICT TG, 2 Cn 95%Conf = T+1.645°2  95%Conf = X +1.96 52
PEL  PEL(T,+T,+..+T) | Jn n
HEAT STRESS

nwb

WBGT =0.7t,,, +021, +0.1tg,,  WBGT =07t +03,  AS=(M-W)*C+R-E  R=15@,-95)

. E .
_ Total Sensible Heat (BTU / hr) HST =272 1100
1.08(AT) E




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.

RADIATION
2 : 06931
L=1|% Rem=(RADYQF) D=4  4=405% 4=3BN  4-4e
d, d T2

4 B 4 o ], -ux

1=Q2'l,  1=QN0°L,  L=— L=—  X=332g|-\|(HVL) I=Ie
2HL 107 2
2 : 1/2
oL g, - pp B pp_37742 g-22 :( F )

T2 Lizraa Tiravio T 2102 + T 12000 4 4rEL

1( 4@ \2 49 pDcosd 1{ 4@ 1z
B, =\/sz +By2+Bz2 Tnrz 2_[__612} Fauz =£(—‘“) Prnz =('—'_ D, =E ﬁ"‘az

g\ mEL by \ 7EL zEL
N V2
ZFS‘2 0.003.J / cm? EL I
spatial ave =| =—— f=— T t=—"2x0.1h O.D.=log=% D, =\Ja* +¢*r?
pa N E, ML T ?

I, = I,x(magnification)’ G =105"°

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 f=28.32L
1f°=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 (Becquere)=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=6.626x10%" erg sec  Avogadro's number=6.024x10*  gas constant, R=8.314 J/mole K

g=981 cm/sec’=32 f'sec® A =385 mm’ for 25 mm filter  density of air=1.29 g/L at 1 atm, 0°C



HCOD 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

V(10X" +A)

FLANGED OPENING

0.2 OR GREATER
AND ROUND

2
0.75V(10X" +A)

TO SUIT WORK

CANOPY

TO SUIT WORK

1.4 PVD
FIG. V5-99-03
PERIMETER
HEIGHT

ABOVE WORK
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PLAIN MULTIPLE
SLOT OPENING
2 OR MORE SLOTS

0.2 OR GREATER

Q = V(10x°+A)

FLANGED MULTIPLE
SLOT OPENING
2 OR MORE SLOTS

0.2 OR GREATER

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




HOOD ENTRY LOSS (F,)
HOQD TYPE DESCRIPTION | COEFFICIENT

PLAIN OPENING

FLANGED OPENING

TAPER OR CONE
HOOD

SEE CHAPTER 10

BELL MOUTH
INLET

ORIFICE SEE CHAPTER 10

(STRAIGHT TAKEOQFF)

TYPICAL GRINDING 0.65
HOOD (TAPERED TAKEOFF)

0.40
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R>.2D
\.__\———__..____
/"‘_‘—/.,—__—“
he= 0.93 VP, he= 0.49 VP, he= 0.04 VP,
PLAIN DUCT END FLANGED DUCT END BELLMOUTH ENTRY

Orifice 45" loper ongle "“"'C j""

——

/—\— -
he‘_' 1.78 vporfﬁcc h = (.4 VP‘ ([Qpered [oke_off) TRAP OR SETTL'NG CHAMBER

“h, =06
SHARP—EDGED h, = 0.65 W, (no toper)
ORIFICE STANDARD GRINDER HOOD

* he = Fp VP See 3.5.1

he= 1.5 WP,

TAPERED HOODS
Flonged or unflonged; round, square or
rectongulor. € is the mojor ongle on
rectonguior hoods.

ENTRY LOSS (hy)
6 |RoUND RECTANGULAR

15 [0a5vP
30 |0.08vP
45 |0.06 VP
60 {0.08VP
90 [0a5 VP
120 10.26 WP
150 | 0.40VP
1801 0.50vP

o

Rectanqular & Squore
Transition to Round -

A

L
9%

L]

(-]

]

o

WP = Duct VP = VP,
Note: 180" volues represent L~ N
cound ducts butled into N1 LA  Conieel
back of booth or hood S~ Ref. 5-14)

withoul o reclongular to 00
Face areo (Al) at leost 2 times the duct areo. round tronsition. 0 20 40 60 80 100120 140160180
€, INCLUDED ANGLE IN DEGREES

3\

Fg ENTRY LOSS COEFFICIENT

COMPOUND HOODS MISCELLANEOUS VALUES
A compound hood, such os the HOOD ENTRY LOSS
slot /plenum shown to Lhe right, COEFFICIENT F
would have 2 losses, one through Abrosive blest chamber 1.0
the siol and the other through Abrasive blost elevotor 2.3

the transition into the duct. Abrasive seporolor 2.3
Elevolors (enclosures) 0.69

The siot entry loss coefficient, F, Flanged pipe plus close etbow 0.8
would hove o value typicolly in the Ploin pipe plus close elbow 1.60
ronge of 1.00 to 1.78 (see Chaplers
3 ond 10).

The duct eniry loss coefficient is given
by the cbove doto for topered hoods. he
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P& &P F

Stomped 5-piece 4—piece 3~piece Mitered
(Smooth) '

R/D
0.5 0.75 1.00 1.50
Stomped 0.71 0.33 0.22 0.15
5-piece — 0.46 |- 0.33 0.24
4—piece - 0.50 0.37 0.27
3-piece 0.90 0.54 0.42 0.34

* extrapoloted from published doto

OTHER ELBOW LOSS COCLFFICIENTS
Mitered, no vanes 1.2
Mitered, turning vones 0.6

0.0

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

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

ROUND ELBOW LOSS COLFFICIENTS
(Ref. 5.13)

Aspect Ratio, W/D
R/D

0.5 1.0 2.0
0.0(Mitred) 1.32 | 115 | 1.04
0.5 1.21 1.05 0.95
i.0 0.28 0.21 0.2t
1.5 0.18 013 0.13
2.0 0.15 011 on
3.0 0.15 on o.n

SQUARE & RECTANGULAR ELBOW LOSS COEFFICIENTS
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Angle 6 Loss Froction of VP
Degrees in Branch

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

A0 0.25
Note: Bronch entry loss ossumed to occur 45 0.28
in branch and is so colculoted. 50 0'32

Do not include an enlargement regain : 60 0.44
colculation for bronch entry enlorgements. 90 1.00

BRANCH ENTRY LOSSES

H, No. of
Diameters
1.0 D 0.10
0.75 D 0.18
0.70 D 0.22
Petticoat 065D 0.30
060D 0.41
055 0D 0.56
0.50 D 0.73
Sleeve 0.45 D 1.0

Loss Fraction of VP

Roof

See Fig. 5-30
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STATIC PRESSURE REGAINS FOR EXPANSIONS
_/j__j 4 0 min L
1
: i i
Within duct At end of duct
Regoin (R}, froction of VP difference Regain (R}, froction of inlet VP
Toper angle Diometer ratios D/, aper length Diometer ratios D2/,
degrees (1 95:1) 1.5:1[1.75:1) 221 [ 2.5:1] [ 'V P 1.20] 139 1401 ] 1.5:0]1.6:1 | 1,71
31/2 1092]088| 0.84]0.81 [0.75 1.0:1 0.37] 0.39} 0.38] 0.35] 0.31 [ 0.27
0.881 0.84] 0.8010.76 | 0.68 1.5:1 0.39| 0.46| 0.47] 0.46 | 0.44] 0.41
10 0.85| 0.76 | 0.70]/0.63 | 0.53 2.0:1 0.42) 0.49) 0.52]1 0.52] 0.51]0.49
15 0.831 0.70{ 0.62]0.55 | 0.43 3.0:1 | 0441 0.52] 0.57] 0.59] 0.60] 0.59
20 0.81 | 0.67] 0.57{0.48 | 0.43 401 10.45] 055! 0.60{ 0.63] 0.63] 0.64
25 0.801 0.65]| 0.53;10.44 1 0.28 5.0 0.47| 0.56] 0.62)| 0.65| 0.66] 0.68
30 0.791 0.63] 0.51]10.41 |1 0.25 7.5:1 [ 0.48] 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(VR, )"
Where: SP, = SR + R{VWP, -VR, ) When SP, =0 (otmosphere) SP, will be (=)
The regain (R) will only be 70% of value shown above when exponsion follows a disturbance or
elbow (including o fon) by fess than S duct diameters.

STATIC PRESSURE LOSSES FOR CONTRACTIONS

— 4 ®- -~ — : ~-—®—-8 —~

Tapered controction J Abrupt contraction
SPy =SPy ~ (VP; =VP, )=L(VP, = VP, ) SPy = SPy ~(VP; —VPy }-K(VP, )

Toper ongle
degrees Lloss)

5 0.05 Ratio A/,

10 0.06 0.1

15 0.08 ' 0.2

20 0.10 0.3

25 0N 0.4

30 0.13 0.4

45 0.20 0.6

60 0.30 0.7
over 60 Abrupt controction A= duct oreg, ft2

Note:
In colculoting SP for expansion or contraction use olgebraic ‘signs: VP is (+), ond usually
SP is (+) in discharge duct from fan, ond SP is (~) in inlet duct to fon.
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