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Radon measurement units
Curie 1 Ci 3.7*10%
Picocurie 1 pCi 2.2 radioactive decay/minute
Becquerel J_Sx 1 Bqg 1  radioactive decay/second
Picocurie per liter 1 pCi/L 37 Bg/m?
EPA criterion 4 pCi/L 150 Bg/m?®
Working level 1 WL 200 pCi/L=7400 Bg/m? of
radon
Working level 1 WLM 1 working level of exposure for
Month 173 hours
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An indoor air Quality model
RN 9310 328 55 Gileand adiienal) Jua gall ga ) quaeda 85 O JSG

Rate of increase in the box = ( Rate of pollution entering the box ) -
(Rate of pollution leaving the box) - (Rate of decay in the box)
ALin = Le — Lout — L down

Lin=Ca*Q , Q=V/t, ALin=V (5)
Le =S+ C*Q , Le =S+ C (I*V)
Lout=C*Q , Lout= C(IV)

L down=C*Q , Lout= C(KV)

v (dC/dt) = (S+ Ca | V) = CIV - KCV

Where ;

v= volume of conditional apace in building (m®/air change)
I= air exchange rate (air change per hour ,ach)

S=source emission rate (mg/h)

C= indoor concentration (mg/m?)

Ca= ambient concentration (mg/m?d)
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K=pollutant decay rate of reactivity (1/hr)
For steady state solution dC/dt=0
C(0)=[(S/V)]/(1+K)

For general solution:
C(t) :[((S/V)+Ca|)/( I + K)] [1_e('(1+K)t]+C(0)e(_(1+K)t

For gases conservative(don't decay with time, like (CO, NO) , K=0
Where C(0) =the initial concentration in the building

If Ca =0 for no ambient concentration of pollutant

C(®)=[(S1V)/ [1-e 1

EX: An unvented portable radiant heater, fueled with kerosene, is tested
under controlled laboratory conditions. After running the heater for two
hours in a test chamber with a 46.0 m® volume and an infiltration rate of
0.25 air-changes per hour (ach), the concentration of carbon monoxide
(CO) reaches (20) mg/m?. Initial CO in the lab is zero, and the ambient CO
level is negligible throughout the run. Treating CO as a conservative
pollutant, find the rate at which the heater emits CO, if the heater were to
be used in a small home to heat 120 m? of space having 0.4 ach predict the
steady-state concentration.
Solution :
__ e
1—exp(—It)
=(0.25*46*20)/1-exp (925" =585 mg/hr
C(0) =S/IV
=585/(0.4*120)=12.2 mg/m?
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Solution
2)+cr

C(m)r(v—

I+K

250 )
(I*BGOO*ESDQ.& +0

0.94+7.6+%10-3

C(e0)= =1.5%10° pcim’=1.5 pciL

S mall 05 %200 S e g 0.5 & sl Jane Lo iy 580 £ 3 I
HSE g L B )80 0.6 Jaas & Al e ik o9 ) e IS 13875 500 L]
7.6%¥107 Jlaill b ) 5 steady state 45l Allal) el 81 e 2l o )1 e
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Solution
Given K=7.6*10" .1=0.5ach . V=500, $=0.6pcim’s

(u.ﬁ*zuu)
C(DO)_ 500
(0.5/3600)+(7.6510-3)/3600

= 1700 peimr’=1.7 peill



daal Gual) A3 desa /g Indoor Air quality/ («alddl Juadl)

Gl 09025 100 dada yf Aalisay (piills (g e 3 A JU) ) IS 13 ;4 (i
$Os )l e 3 5 0 sSa la JSIl aaall ity g
Solution

(0.6*100)
500

C [‘DO)_(G.SJB 600)+(7.6+10—3)/3600

= 850 pei/mr’=0.85 peill
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T(C-Co)=K
T=time in hours to produce a certain effect on a certain species
C= concentration of a specific gas in ppm
Co= threshold concentration of the gas ppm to cause injury
K= experimentally determined constant
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materials Air pollutants Effects
Metals SO, acid gases | Corrosion, spoilage of surface, loss
of metal tarnishing
Building S0O,, acid gases, Discolorations, leaching
materials particulates
Paints SO,,H.S, Discolorations,
particulates
Textiles SO,, acid gases Deterioration, reduced tensile
strength, and fading
Textiles dyes NO2, Ozone Deterioration, reduced tensile
strength, and fading
Rubber Oxidants, ozone Cracking , weakening
leather SO,, acid gases Disintegration, powdered surface
paper SO,, acid gases embrittlement
ceramics acid gases Change in surface appearance




