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Abbùact *.Models have been dèvelopeh to enable prediction to be made of the dose incurred indoors frorir gamma iiidí¿Tion
and from iòhalation of radon decay products-.

The gamma model takes account of atteriuâtion and build-up of the photon fluence and involves a three-dimensitlitdl

INTRODUCTION the distance from source to target, ¡r*(E¡) is the linear

All rocks, soiis and mineralq cont
lesser extent the radionuclides p
those ln the uranium-238 an'd tti
Since building materials are extract
they too contain these rad
contfibute to the,populatioû's r
assess the radiological significan
materials and building practices, models are requirêd
which relate measurable parâlrteters'to dqse. Such
models would also be necessarv should radlolotical
protection standards bë introdLced to limit inãoor If the source is spread uniformly through the
exposure. material volunie, V, then the effective dose

rùy'e present here mòdelis for estimating the equivalent raté at the target position will be:
effecrive -dose nìajo1 Ér = )f6¡f ö (e,) áV ., (a)
exposure routes: gamma .ii' ".'v ,. "
raysandirradiati ñdecay wheie f(E¡) is a conversion fâctor from fluence to
póducts. ' effective dose eouivalent.

.AMMARADTATT.N ;Iffi:r.,1* 
ra'ctör reflects th'e contribùtion or

Tlre fluence rã rc, b, at a target ih a vacuulh from an :ÎTty -*:!j."
:::::"n point sùrircá of ene"rgy E¡ in a inedium is lå'åi.iÍ,i,åiÏ'grven Dy:-"'-^ ";,",, 

=#eiþ(-¡.,.(E)d) (1) rr"t*.i*:¡
construeted usi

where d is the distance travelled in the medium, L is This ássúrnes th
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i d/toland the

i .,,'''uöb¡ìmrNclxDooRnXposuRE '';, t.¡. j

(Ke/lp)% thediffusiont"ngth,";1tiiäp, "' rm will be u ìrru*irnu- value, however, as rhe
the room,volume to the pore volume , p = , predicted decay product concentrations will be
flux oî radbn into the room is given byi reduced by plateout, i.e. the attachment of decay

i:3 is 21aBi
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equivalent rate of 0.04 ¡r,Sv.h-t using a conversion
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Table 1. Pararneters used ûo te¡t the ¡nodels

Parameter Brick Block Plasterboard Concrete Ground

Speciñc activity zzoRa, Bq. kf t

Specific activity azTh.Bq.kgr
Specific activity 4K, Bq.kg-'
Density, kg.m-3
222Rn emanatingfraction, %
Effective diffusion coeffi cient, m2.s-t
Thickness, m

L4
30

546
r600

5

1.5 x 1û{
0.1

39
30

336
1200

4
3xlûs

0.1

2.5
2.5

52
960

20
2x1û{

0.01

40
30

400
2000

5

5xlùe
0.1

25
25

370
1500

20
5xlù7

0.1

factor of g./(ta). fþs effective dose equivalent rate
predicted by GRIND for the same position is 0.05

¡rSv.h-1.
Radon decay product concentrations and

ventilation rates were measured in the house over a
perìod of several days. The mean concertration was 5
mWL with a mean ventilation rate of 0.2 air changes
per houÉ:). With this value for the ventilation rate
the decay product concentration predicted by
REXIN is 3 mWL.

CONCLUSION

Both models'are in encouraging agreement with
the measured values when . the exþerimental
uncertainties are taken into account. The rather low
value predicted for the radon decay product
concentration probably reftects the omission from
the model of radon ingress throu$h crãcks in the
floor. Our future work will include the development
and experimental validation of :models to covér this
pathway. :.
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