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HIGHLIGHTS

A computer-based lung model has been developed which incorporates 

age-dependent changes in lung anatomy. The model is used to estimate 

deposition in any and all generations of the lung, as well as total number 

of disintegrations occurring within each generation. Depth-dose curves 

for alpha-emitters of 4 energies (5-8 MeV) in variously sized cylindrical 

channels are presented to facilitate the computation of doses to basal 

cell nuclei. This information may be combined to determine the effect 

of age on regulatory guidelines governing exposure to radioactive 

atmospheres.

This document describes the assumptions underlying the computer 

model and provides an historical sketch of the rationale. Complete 

flexibility is provided in the specification of anatomical model, aerosol 

characteristics, radionuclide half-life, and breathing characteristics. 

Representative results for the most-widely used anatomical model (Weibel), 

as well as for a wide range of aerosol diameters and radionuclide half- 

lives, are provided. These results should be sufficient for a complete 

assessment of the effect of age on doses delivered to the lung following 

inhalation of an atmosphere containing radioactive elements.

v





A GENERALIZED AGE-DEPENDENT LUNG MODEL

WITH APPLICATIONS TO RADIATION STANDARDS

D. J. Crawford

INTRODUCTION

Regulatory standards designed to limit nonoccupational exposure to 

airborne radionuclides would, in their ideal form, embody an assessment 

of the total risk accumulated throughout the lifetime of an individual. 

Such an assessment requires a detailed knowledge of the metabolic be­

havior of radionuclides in humans of all ages, knowledge which is rarely 

available for newborn infants and young children. As a result, reten­

tion functions derived from data on adults are normally employed for all 

age groups, with age-dependency being accounted for by adjusting intake 

patterns to follow changes in dietary habits or breathing characteristics. 

While this practice certainly introduces a much needed element of reality 

into the theories, it does not account for the very noticeable morpho­

logical, anatomical, and physiological changes which most organs undergo 

during growth. As a first step toward introducing these age-dependent 

physical and biological parameters into the framework of a generalized 

theory of internal dose assessment, a lung model has been developed for 

which a variety of parameters may be varied to reflect changes with age.

In particular, the model allows the user to predict total deposition in 

any specified region of the lung during inhalation and exhalation.

In addition, the model permits computation of average doses to each 

region of the lung, depth dose curves and basal cell doses for each 

region (for alpha irradiation), as well as the linear energy transfer

1



2

(LET) spectrum for alpha particles at assigned depths in the surrounding 

tissue. Deposition data are employed to estimate age-dependent transfer 

into systemic blood and into the gastrointestinal (GI) tract.

GENESIS OF THE MODEL ANATOMY

The lung is typically conceptualized as a series of bifurcating 

cylinders whose diameters decrease as one progresses into the distal, or 

alveolar, region. A number of anatomical models have been proposed, the 

most familiar of which are those of Weibel,1 Findeisen,2 Landhahl,3 

Davies,4 and Horsfield and Gumming.5 These models differ in the number 

and dimensions of the regions of the lung employed, in the degree of 

symmetry assumed in the branching process, and in the direction of 

regional numbering. Adult values for the two most common models (Weibel 

and Findeisen-Landhahl) are displayed in Tables 1 and 2. The age- 

dependent values for these parameters may be derived by noting that 

relative regional volumes should remain invariant during growth,6 so 

that regional volumes at a given age may be defined as a fixed fraction 

of the total lung volume. In addition, the number of airways in a given 

region may be assumed to be constant with age for regions located proxi- 

mally to the respiratory passages, with the number increasing for the 

distal sections as one ages (remaining constant after age 8). The 

latter assumption has been questioned by Horsfield,7 who feels that 

increases in number of channels may be incomplete at age 8. However, 

given a lack of data in this regard, it is impossible at present to 

improve on this assumption.

In this report, the methodology employed to estimate regional 

values for airway diameter, length, and number is identical to that
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Table 1. Anatomical dimensions of the adult Weibel model

Region 
of lung

aa Volume (cc) Number nf airways 
per generation

1 0.143 20.00 1

2 0.500 20.00 1

3 0.075 30.52 1

4 0.128 11.12 2

5 0.218 4.11 4

6 0.368 1.50 8

7 0.177 3.23 16

8 0.164 3.29 32

9 0.156 3.54 64

10 0.151 4.04 128

11 0.145 4.45 256

12 0.143 5.15 512

13 0.141 6.25 1 ,024

14 0.140 7.45 2,048

15 0.144 9.58 4,096

16 0.152 11.67 8,192

17 0.161 16.20 16,384

18 0.165 22.41 32,768

19 0.182 30.56 65,536

20 0.191 42.00 131 ,072

21 0.214 61.00 262,144

22 0.237 93.00 542,288

23 0.271 140.00 1 ,048,576

24 0.307 224.00 2,097,152

25 0.347 350.00 4,194,304

26 0.410 591.00 8,388,608

27 0.500 3150.00 C
O X o C

O

''Ratio: radius per length.
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Table 2. Anatomical dimensions of the adult Findeisen-Landhahl model

Region 
of lung

a Volume (cc) Number of airways 
per generation

Mouth 0.143 20 1

Pharynx 0.500 20 1

Trachea 0.0667 25 1

Main Bronchi 0.0833 10 2

Lobar 0.0667 4 12

Segmental 0.0667 5 100

Subsegmental 0.150 7 770

Terminal 0.0667 50 6 x 104

Respiratory 0.1333 30 1.5 x 105

Alveolar 1 0.300 100 3 x 106

Alveolar 2 0.4167 600 4 x 107

Alveolar 3 0.500 2000 X o O
D
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suggested by Hoffmann, Steinhausler, and Pohl.8 Age-dependent regional 

volumes VR{a) for the space above the respiratory bronchioles are cal­

culated from the relation

vR(a) ~ VRVDSiKa^VDS,A ’

where VjV^ . is the fraction of the total "dead space" in an adult
n Ub 3 A

represented by region R and ^nc(a) is the age-dependent volume of the 

"dead space," taken from Table 119 in ICRP Publication 23.9 Since the 

regional volume is dependent on both the diameter and length of the 

airways in a region, and since no data are available on either of these 

parameters as a function of age, a simplifying assumption is introduced. 

This approximation asserts that the ratio of the airway diameter to 

length remains invariant with age, an assumption which may be derived 

from the belief that growth occurs due to the random division of cells

in a cylindrical wall. If a (a) is the value of this ratio for then

adult and ^n(a) is the number of airways, the regional radii (in the nth 

region) are given by

Rn{a) = [anU)yn(a)/TT/l/n(a)]l/3 . (2)

The length is then

Ln{a) - fln(a)/»nU) . (3)

Values for ^n(a) are constant above age 8 for all regions and are constant 

(at the value for the adult) for all ages in regions above the alveolar. 

Adult values are reported in Tables 1 and 2 for the various regions and 

the age-dependent correction factor may be taken from Fig. 1, which is
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ORNL-DWG 80-13418

AGE (yr)

Fig. 1. Age-dependent change in the number of airways present in 
each generation of the pulmonary region of the lung.
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similar to Fig. 3 in the paper by Hoffmann, Steinhausler, and Pohl.8 

The increase in alveolar volume follows the increase in the number of 

airways, indicating that the volumetric changes of airways in this 

region may be accounted for simply by the effect of increasing number. 

Therefore, it is assumed that linear dimensions in regions distal to the 

terminal bronchioles are invariant up to age 8. The regional volumes in 

distal airways are calculated from Eq. (1) after replacing the values 

for "dead space" by those determined for the total alveolar volume.

DEPOSITION

Several processes contribute to the deposition of atoms, molecules, 

and aerosol particles in a cylindrical tube. The most important mecha­

nisms are impaction, sedimentation, and diffusion (or Brownian motion), 

with possibly significant contributions from deposition of charged 

particles by the image force.10 The latter mechanism is not, at present, 

included formally in the computer model, but can be easily inserted.

The probability of deposition in the nth region by impaction is given by

IM{n) = ISOpd2^-,/^ + ISOpd2^-,) , (4)

where V , is the linear velocity in the n-1 region, R is the radius of 

the airway in the nth region, p is the particle density (g/cm3), and d 

is the particle diameter (cm). For gases, the probability of impaction 

is negligible and IM is set equal to zero. Note that IM yields the 

fraction of the particles which enter the region and are deposited.

This will be true of all deposition fractions discussed unless otherwise

stated.
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The probability of deposition by sedimentation, or gravitational 

settling, may be found from the relation

SD(n) = l-exp(-0.8£/ £ cos <|> /i? ) , (5)is 71 71 7L

where tn is the time during which the air is present within the nth 

region and ^ is the average angle of inclination of the airway with 

respect to the horizontal. Values for tn may be found by computing the 

ratio of the regional volume to the volumetric flow rate. The terminal 

settling velocity, is given by Stoke1s equation

Ut = Cgp^/lSn , (6)

where n is the viscosity of air, g is the gravitational acceleration, 

and C is the Cunningham correction factor which corrects Stoke's Law for 

particles whose diameters are small compared to the average molecular 

distances. Several formulations of C are available, with Millikan11 

giving

C = 1 + (1.8 x 'l0~5)/d , {7a)

and Findeisen2 reporting

C = 1 + (2 x 10"5) (0.864 + 0.29e~6,25 X 1°4d)/cZ . {7b)

Relations for the probability of deposition due to Brownian motion 

have been reported and are reviewed by Martin and Jacobi.12 Included in 

this review is a comparison of normalized results based on the various 

methods. The theory of Gormley and Kennedy13 states that the deposition 

fraction, ffa, in a tube of length L, under flow rate v, and for a
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particle of diameter P, is given by

FFA = 4.07/z2/3 - 2Ah - 0.446/z4/3 + ... , (8a)

if h < 0.0156, and

FFA = 1 - 0.819e-7,314^- 0. 0975e"44-6?z - 0. OSZSe-114?? + ... , (87>)

if h ^ 0.0156, where h = ttLZ)/2v. Landahl14 developed an analagous 

expression for nonlaminar flow. This relation takes the form

(8a)

where V is the tube volume and d the diameter. Both

Davies15 and Ingham16 have recalculated the coefficients in the Gormley-

Kennedy equations and determine that the deposition fraction is given by

-14.63A -0.0976e"89'22A -0.0325e“228A ... , {M)FFA = 1 -0.819e

where A = DL/vR1, R being the tube radius. Their results differ from 

the Gormley-Kennedy relation only at small values of A. An alternative 

approach is to present the deposition fraction as a function of the 

length of time t spent within a region. Landahl3 published the following 

relation:

(Se)

where C is the Cunningham correction factor, previously defined. Equation 

(8e) is employed in computing deposition within the alveolar region at 

all times and within the other regions during breathholding. In the 

computer program reported in this document, the user specifies which of 

the above functions {8a-8d) is to be used in computing deposition fractions.
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In addition, it is a simple matter to insert any other function specified 

by the user, such as might appear in attempting to account for deposition 

due to turbulence or to the image force on charged particles.

As a differential element of air passes through the various regions 

of the lung, aerosols and gases will be deposited on the airway walls.

The deposition probabilities formulated in Eqs. (4) through (8) refer to 

the total deposition from each mechanism following traversal of the 

entire length of the region. It should be clear that these deposition 

probabilities are not additive. In other words, if there are n processes 

by which particles may be deposited in a given region, each yielding a 

probability for deposition, the total deposition is not given by a 

simple summation over all values of An exact approach would be to 

insert deposition rate constants for each of the mechanisms into a 

governing differential equation and generate an exact solution. This 

time-consuming process can be avoided by noting that deposition along a 

given length is roughly uniform for each mechanism, thereby allowing one 

to approximate the final differential equation by

where L is the total length of a region, and N is the number of particles 

which enter the region in the volume of air under study. The total 

deposition fraction from all processes is then

(9)

and it is this deposition fraction which is employed in the present model.
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Again, this value refers to the fraction of particles which enter the region 

and are deposited.

Consider a volume of air which passes through all of the regions 

and into the alveolar sacs. This volume is equal to

m

n=l
V (10)

where vm is the tidal volume, V is the volume of the nth region, and m 

is the total number of regions proximal to the alveolar region. Follow­

ing the standard methodology of Landahl,3 the probability of deposition 

in the ith region, D{i), given as the fraction of total atoms inhaled 

(not which enter the region, as in the F values), is

1

f-1
B{i) = F(i) n 1 - fU)

m
- z (11)

n=l
This volume of air, whose concentration has been decreased by a fraction

equal to n ^=1 F{i), then mixes with the pulmonary air, the behavior of

which will be treated later. The remainder of inhaled air, equal in

volume to 2 m , V or to Vm, whichever is smaller, passes into the "dead n=l n T r
space," remains for a time equal to the length of breathholding, and is 

completely exhaled. The probability of deposition in the ith region 

during inhalation is then

i-1
zD{i) = n

J=1

1 - Fti) F{
(m 1 \
T, 7n-T. Vn) 

n=l . n=l /
+ yzFHwUe - vi

■,-r)

where V. is the volume of air entering the ith region and V. is’2-' j @ "Is

the volume of air passing through that region and into the next. Here,

m
V.

_ ^-l
- e n

n=l 7-1=1 n

(12)

(13)
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and

m
7. = Y" V - T Vn nn-1 n=\

(14)

with

7. e

7. if V . T i: 0e, z3 L

7 , if 7. r 0n 3 z3L >

(15)

Following inhalation, there is a period of breathholding of length x, 

usually set equal to 1/8 of the total breathing cycle. Let ^.(t) be'Is

the probability of deposition in the ith region during breathholding.

To obtain this fraction, Eqs. (5) and (8e) are employed, setting t equal 

t. The deposition probability .^(i) is then

i-1 r
2d{z) = n i - fU)

j-i L
i - i ■ (16>

The volume of air in each region will then pass back through the "dead 

space" during exhalation, traveling in the opposite direction to that 

experienced during inhalation. The deposition probability in the ith 

region is then given by

.D{i)
M £-1 r -ir -i 2 r -i
£ n 1 - F{j) 1 - M2f[k)\ 1 - F At ) j

Z=i+1 ,7 = 1 L JL J L K \

V+1 [> vr), t1

X [l - l/2F(i)] [l - ^(t)] - vA. (1

In that quantity of air which does not pass into the pulmonary airways, 

the total deposition in the ith region is given by
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D{i) = 2D{i) + 3D{i) + 4Z?U) . (18)

Returning to the volume of air which enters the alveolar region, 

note that this air mixes with a volume of "clean" air equal to the 

residual, or normal alveolar, volume Vn. The fraction of the total

number of inhaled atoms which ultimately reach this region is given by

m
1 - £ -|Z?(n) = G .

n=l
If Cq is the concentration of particles in the external atmosphere, 

then the concentration in the alveolar region following inhalation will be

If one allows F{T) to be the fraction of atoms deposited in the alveolar 

region during one breathing cycle, then the concentration in air which 

is exhaled from this region is simply

m
VT -'E Vn 

n=l
where T is the length of one breathing cycle minus the length of one 

incident of breathholding (that experienced following exhalation). This 

exhaled air will deposit particles within the upper passageways, with 

the deposition probabilities being computed from Eqs. (4)-(8) after re­

numbering the regions in reverse order. Clearly, a quantity of this 

exhaled air equal to

m
v - vT in=\
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will emerge from the body and not be reinhaled. The remainder will pass 

into the "dead space," deposit atoms, and be brought back into the 

alveolar region. Therefore, the total fraction of the atoms which leave 

the alveolar region and are not reinhaled is given by

f =
m m r-

\lM(n) + SD{n) + FFA{ni
n=l n=l *- -I

/V,T • (19)

[Remember that IM{n), SD{n), and FFA{n) are computed with the regional 

indices reversed]. This process will continue until all atoms have been 

either deposited or exhaled from the body. The concentration of atoms 

in alveolar air will decrease continuously (with time), with the con­

centration during the jth breathing cycle being

= C.-l
J

[1 - V (1 - f)VJ(Vq V J-l (20)

Deposition within the ith region during the jth breathing cycle is simply

£(i)C\ = Cj [^{i) + 2P(f) + 3£U) + 4DU)] , (21)

with total deposition in that region being given by

Z F{i)C. ,
<7 = 1 3

where K is the maximum number of breathing cycles required to reduce the 

alveolar concentration below some critical value. In the existing 

computer program, K is defined as the number of cycles required to 

reduce this concentration to less than 2% of the inlet concentration, 

but this fraction can be varied easily. If f{t) is the fraction of 

atoms deposited within the alveolar region during one cycle, then total 

deposition will be given by
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KE C.F{T)X ,
J = 1 J

where X is the average volume of the alveolar region during the breath­

ing cycle (equal to VR + 1/27^,). Values for f(t) are computed through 

the use of Eqs. (5) and (8e), with t being set equal to T. The radius 

employed for the alveolar region is the average radius of all airways 

considered to be within this region, correcting for expansion during 

breathing. If the volume of this region expands from 7D to Vm + 

then the average radius (assuming constant length) increases by a factor 

of

[(7y/2 + 7i?)/7i?]l/2.

It is this corrected average radius which is inserted into Eqs. (5) and

(8e).

DISINTEGRATIONS

Computation of the number of disintegrations occurring in each 

region follows directly from the preceeding calculations of regional 

deposition. Particles deposited in ciliated regions will be carried 

upward on the muco-ciliary blanket, ultimately to disintegrate-within 

the lung, to be absorbed into the blood, or to be swallowed and passed 

into the GI tract. It should be clear that atoms deposited in a given 

region may disintegrate within any region located proximally. Removal 

via the mucal blanket from each ciliated region is characterized by the 

transit time, TT{n), for that region, which is simply the length of time 

required for a differential element of mucus to traverse the entire 

length of the nth region. It is impossible at present to state accurately
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the values which should be assigned to most of these transit times. The 

only reliable existing data concern transport within the trachea and 

main bronchi, where measurements by Friedman et al.,17 Yeates et al.,18 

and others19’20 indicate a range of tracheal values from less than 10 

min to greater than 25 min. (The smaller values may be due to the 

invasive techniques employed to insert the tracer into the lung.) 

Estimates of the tracheal velocity are then employed in conjunction with 

a mass balance equation to estimate transit times through more distally 

located regions. Published values are reviewed in Table 3 for both the 

Weibel and Findeisen-Landahl anatomy. Transit times for other lung 

anatomy models may be determined following the mathematical formalism 

published by Altshuler, Nelson, and Kuschner.21 However, these calcu­

lations require some estimate of the average thickness of the mucal 

blanket in each lung region and of the rate of mucus production and 

absorption, information which is not available in any detail.

In the same article, Altshuler, Nelson, and Kuschner21 have re­

viewed the mathematical relations between deposition and the site of 

disintegration (assuming no absorption into blood). According to this 

formalism, the number of disintegrations occurring in the tth region, 

DlE(i), is given by

DIE{i) = EE{i)
[l - /[aTTU)! + EE{i + l)[l -

m
x|l - e~XTT^^^\/\\TT{i)\ +D EE{n) ll

L J n=i+2

-xttM
/ (22)
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Table 3. Adult regional transit times (min)

Region Hague and
Collinson

Altschuler 
et al.

This
study6

3 Trachea 9.6 8 24.0

4 Main Bronchi 3.8 6 13.0

5 Lobar 7.6 11 7.0

6 3.04 3.8

7 Segmental 25.4 37 10.2

8 21.4 13.3

9 18 17.9

10 Subsegmental Long 82 24.9

11 Long 33.9

12 Long 47.3

13 Terminal 1980 68.1

14 96.7

15 142.8

16 201.5

17 309.9

18 480.8

19 721.1

“Utilizes a tracheal velocity of 5 mm/min.
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Here, A is the radiological decay constant for the radionuclide of interest 

and RR{i) is the deposition in the ith region, m being the total number 

of ciliated regions. Equation (22) applies only to the decay of a 

single radionuclide or to a parent nuclide in a decay chain. For the 

equations relating to the decay of the daughter products in a series, 

the reader is referred to the relations reported by Altshuler, Nelson, 

and Kuschner.21 Alternatively, one may simply set the values of DlR{n) 

for the parent equal to the deposition of the first daughter, recompute 

new DiR{n) values for the daughter, etc., until all daughters have been 

accounted for. The latter procedure is employed in this computer model.

Absorption into the blood stream is computed after apportioning a 

percentage of the total tracheobronchial deposition to a transfer 

compartment which empties into the blood. This fraction, along with 

it's associated biological half-time, is taken directly from the revised 

values for the International Commission on Radiological Protection (ICRP) 

Task Group Lung Model (TGLM).22 The remaining fraction is assumed to 

follow the kinetics of removal derived for transport by the mucal blanket. 

Final estimates of the total number of atoms which follow each of these 

pathways of removal are obtained by summing deposition over all sub- 

regions of the tracheobronchial region and multiplying by the compart- 

mental fractions.

The blood-transfer kinetics in this approach are identical to that 

employed in the INREM II computer code,23 which utilizes a mathematical 

analogue of the TGLM. The kinetics of removal from the pulmonary region 

also follow the methodology in the INREM II code, with the exception 

that atoms displaced into the tracheobronchial region are assumed to
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move upward on the mucal blanket. The INREM II code simply assumes that 

removal from the pulmonary to the tracheobronchial region is followed by 

exponential removal from the tracheobronchial region, yielding a formalism 

which is difficult to correct for any age-dependent effects. For a 

complete review of the logical foundations of the INREM II code TGLM, 

the reader is referred to the original ICRP Task Group Report.22

Age-dependent values for the transit times are not available 

currently and, hence, it is not possible to specify empirically these 

values for non-adults. Since mucal velocities depend on the density of 

cilia, frequency of cilia strokes, density of goblet and serous cells, 

and blood supply,24 as well as other parameters, extrapolation from 

adult data to children cannot be placed on any formalized, theoretical 

foundations. Instead, certain rather arbitrary assumptions must be 

utilized. The reader must decide which of these appear to be more 

acceptable as an a priori basis for extrapolation. The author has 

chosen to start from a belief that tracheal mucal velocities remain 

constant with age, as this greatly simplifies necessary age-dependent 

corrections. The validity of this proposition is founded on the assump­

tion that cilia! action, or force per unit area, and the production rate 

of mucus per unit area remain constant with age. Transit time in a 

given region is then equal to the product of the radius, length, and 

number of channels in a region, divided by the tracheal velocity and 

radius. This approach differs from that employed by Hoffmann, Steinhausler, 

and Pohl,8 since they assumed that clearance rates from the 3 regions of 

the ICRP model remained invariant with age. While their approach seems 

reasonable for the nonciliated regions (and for tracheobronchial removal
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into systemic blood), it is not deemed appropriate by this author for 

clearance by mucus transport. Age-dependent transit times for all 

ciliated regions are displayed in Table 4.

Materials deposited in the alveolar, or pulmonary, region are re­

moved either by transport through the alveolo-capillary walls and into 

the blood stream or lymphatic system or by transfer into the ciliated 

regions followed by transport up the blanket. In the latter case, 

regional disintegrations may be computed by adding these atoms to the 

deposition computed for the distal edge of the last ciliated region.

This material then begins the process of transport via the blanket. 

Displacement half-times for the alveolar region are assumed to remain 

invariant with age. This assumption is supported by the recent work of 

Lundgren, Hahn, and McClellan.25 The ICRP Task Group Lung Model con­

tains data concerning removal from the alveolar region for different 

chemical classes of inhalants. Removal rates are based on the solubility 

of the aerosol particles, with three classes [days (D), weeks (W), and 

years (V)] being specified. These removal rates, and corresponding 

subcompartmental fractions, are reported in ICRP Publication 19.26

DOSE CALCULATIONS

Values for the lung dose accrued from a given exposure may be 

obtained directly from the estimates of regional disintegrations. In 

the case of low-LET radiation (beta and gamma), it is sufficient to 

employ the S-factors presented by Dunning, Pleasant, and Killough.26 

Age-dependent effects on these factors may be derived from the compila­

tion by Cristy.28 Doses to critical cells are then assumed to be identical



Table 4. Age dependent transit times (min) for Weibel model as employed in this study

r\ey \ un 0 2 4 8 12 16 24 32

3 7.3 8.0 11.6 15.2 18.0 20.6 22.3 24.0

4 4.0 6.1 6.3 8.3 9.7 10.9 12.0 13.0

5 2.2 3.2 3.4 4.4 5.2 5.8 6.4 7.0

6 1.3 1.9 1.9 2.5 3.0 3.3 3.6 3.8

7 3.1 4.7 4.9 6.4 7.5 8.4 9.3 10.2

8 4.2 6.3 6.5 8.6 10.1 11.3 12.4 13.3

9 5.4 8.4 8.6 11.3 13.3 15.0 16.5 17.9

10 7.8 11.6 12.1

C
O

LOr
— 18.6 21.0 23.1 24.9

11 10.5 16.0 16.3 21.4 25.2 28.3 31.1 33.9

12 14.7 22.1 22.7 30.0 35.2 39.6 43.5 47.3

13 21.0 32.5 33.3 43.6 51.4 57.8 63.6 68.1

14 30.3 45.7 47.3 62.1 73.1 82.2 90.5 96.7

15 44.3 67.9 69.6 91.3 107.6 120.9 133.0 142.8

16 62.5 95.6 98.2 128.8 157.9 170.7 187.8 201.5

17 95.8 146.3 151.0 198.0 233.5 262.5 285.2 309.9

18 147. 226.9 233.5 305.9 361 0 405.8 446.6 480.8

19 221.8 341.1 350.7 459.7 542.4 609.6 670.8 721.1
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to (or closely approximated by) the average lung dose. No attempt was 

made to include these S-factors in the existing program and, hence, 

output for beta and gamma emitters is left in units of disintegrations. 

Given the short range of most alpha particles, the above approach is 

clearly inappropriate when computing doses from alpha emitters. An 

exception arises within the pulmonary region, where wall thicknesses are 

sufficiently small to allow the traversal of several alveolar sacs by 

each alpha particle. Therefore, in this region, only the average dose 

is computed (by dividing the total energy of decay by the alveolar 

mass). The absorbed fraction for all alpha emitters is assumed to be 

equal to unity following correction for absorption in the blood mass of 

the lung.

In the proximal regions (tracheobronchial and nasopharyngeal), a 

more exact approach is employed in order to account for differential 

irradiation of various cellular subgroups. This method is similar to 

that employed by Hague29 and Desrosiers, Kennedy, and Little.30 Con­

sider a uniformly contaminated internal cylindrical surface and a volume 

(target) element located at some depth within the walls of the cylinder.

If one considers the flux contribution from a differential surface 

element of area dA located at a distance t from the point of interest, 

it is clear that the flux at that point is given by

$ = 5^ dA/AiTT2 , (23)

where SA is the density of emissions on the cylindrical surface. Let ^(t) 

be the stopping power of an alpha that has traversed a distance t 

through the intervening tissue. The total energy delivered by each
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particle to a sphere of diameter d centered about the point of interest 

is then e = sIt)2^3. The factor of 2/3 arises from a consideration of 

the average chord length through a sphere (see ref. 31). Since this 

sphere has a cross-sectional area equal to Tr(<i/2)2 and a mass of pTrd3/6, 

where p is the density of tissue, the dose is equal to

D = $5(t)/p . (24)

The total dose at the point of interest is then the integral over all 

surface elements;

D = /S,S{i)dA/]00p^2 . (25)
A A

For nonuniformly distributed emitters, 5^ may be replaced by the function 

SA{x, $) where X and $ are the cylindrical coordinates of the source 

element.

Lung doses from alpha particles are typically divided into "near" 

and "far" wall contributions. These contributions differ in that the 

"far" wall emissions must traverse the air space of a channel before 

penetrating into the tissue. As a result, a sphere located at some 

depth in the near wall "sees" an area source on the far wall whose 

emission energy spectrum has been degraded. This effect is accounted 

for by computing the total distance travelled in air for all alpha 

particles and converting this distance into an equivalent path length in 

lung tissue. Such a conversion may be accomplished by noting that the 

tissue equivalent path length in 1 cm of air is roughly invariant (within 

±3%) when the alpha energy varies from 1 to 10 MeV. This conversion 

factor is given by Lea32 as l.ly in tissue per 1 mm in air, and it is 

this value which is used in the present calculations.
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In the event the reader should require information on the LET 

spectrum at some depth in the lung walls, the computer program is 

designed to calculate the dose-averaged LET for each point in the depth- 

dose curve. Such information might prove useful in determining an 

average quality factor {QF) for the emissions (see, for example, Sect. 

6.1 of ref. 33). The dose-averaged LET at a point may be found by the 

relation

S' = £ W £ Di
A % % A ^

(26)

where S. and F . are the stopping powers and doses from the ith source 

element. For alpha particles, the stopping power and -dE/dx curves are 

identical due to the very short range (~0.1y) of the delta rays.32

REPRESENTATIVE RESULTS AND DISCUSSION 

The preceding model was employed to calculate regional deposition 

and disintegrations within the various subregions of the Weibel model.

A wide variety of radionuclide half-lives, particle diameters, and human 

ages were utilized to generate the data. In addition, the calculations 

were performed assuming both resting and light activity. Results are 

displayed in Appendix A. For a complete discussion of these results and 

others, as well as a graphical representation of the data, the reader is 

referred to the article by Crawford.34 Age-dependent lung doses may be 

assessed from a knowledge of the total number of disintegrations within 

the lung and of the lung mass as a function of age. Values reported in 

Appendix A refer to the 70-year committment resulting from a single 

breath. The reference atmosphere was assumed to contain 1 atom/cm3. Sub- 

regions 20-27 have been combined into a single alveolar region.
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All values for regional disintegrations were computed for class D 

aerosols. Should the user wish data for a different set of removal 

parameters, these values may be obtained directly from Appendix A. Let 

^l5 X2, and Z3 be the number of atoms deposited in the nasopharyngeal, 

tracheobronchial, and pulmonary regions, respectively; the radio-
n

logical decay constant, A. . the removal constant associated with the
i'} 3

fth pathway in the jth region; fc the fraction of tracheobronchial 

{T-B) depositions apportioned to pathway C, and fi the fraction of atoms 

deposited in compartment d which decay ultimately within the tracheo­

bronchial region. The total number of disintegrations in the lung 

volume is given by

T = W R +/. a .J %;,NP i}NP % 3 J
) hxp/ R + i3P^isP

z 3 *

+ XZ^iXR^ Xi? + ? TBXi, TB
^ 3 3

+ Vrf/ ff + VaM1* + + Vl ' (27>

where fT is the fraction of atoms which decay in traversing the entire 

length of the tracheobronchial region. This fraction is given by the 

relation

fT= (1 - e XrT) , (28)

where t is the total time required to transit the tracheobronchial (Fig. 2). 

Given X-|, X^, and X^, as well as the total number of disintegrations for 

class D particles, T, (obtained from Appendix A), it is a simple matter 

to compute which is invariant with the choice of model parameters
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(at least for a given age, particle size, and radionuclide half-life). 

One may then insert the new lung model removal parameters into Eg. (27) 

and solve for the value of T associated with that parameter set. The 

same technique applies to the data in individual subregions of the lung.

Actual regional densities may be obtained from the data in Appendix 

A after dividing by the appropriate regional surface area. The latter 

information is contained in Table 5, along with age-dependent data on 

radii and lengths in the various subregions above the pulmonary. Basal 

cell doses may be computed by a superposition of a basal-depth frequency 

curve over the depth-dose curves. Such frequency distributions may be 

found in the work by Gastineau, Walsh, and Underwood.35 All stopping 

powers in tissue were obtained from the published results of Walsh36 and 

have been incorporated into the existing model.



Table 5. Age dependent regional surface areas [SA(cm2)] and channel radii [R(cm)]

Region/Age (years) SA/R
0 2 4 8 12 16 24 32

1 4.2/0.31 7.2/0.41 10.8/0.49 18.5/0.65 25.8/0.77 32.4/0.86 39.4/0 95 41.3/0.97
2 2.8/0.47 4.8/0.61 7.1/0.75 12.2/0.98 17 0/1.16 21.4/1.31 26.0/1.44 27 2/1.47

3 6.3/0 27 7.6/0.30 16.0/0.44 27.4/0.57 38.2/0.67 48.2/0.76 58.4/0.83 67.8/0.90

4 3.4/0 19 5.8/0.24 8 6/0.30 14.8/0.39 20.7/0 46 26.1/0.52 31.6/0.57 36.5/0.61
5 1.9/0.13 3.1/0.16 4.6/0.20 7.9/0.26 11.0/0.31 13.9/0.35 16.9/0.38 19.8/0.41
6 1.1/0.09 1.8/0.11 2.6/0.14 4.5/0.18 6.3/0.21 7.9/0.24 9.5/0.26 10.7/0.28

7 2.6/0.068 4.5/0.089 6.7/0.11 11.4/0.14 15.9/0.17 20.1/0.19 24.4/0.21 28.7/0.22

8 3.7/0.055 6.0/0.070 8.9/0.085 15.4/0.11 21.4/0.13 27.0/0.15 32.6/0.16 37.6/0.18
9 4.7/0.043 7.9/0.055 11.9/0.068 20.3/0.089 28.3/0.10 35.7/0.12 43.3/0.13 50.6/0.14

10 6.7/0.036 11.0/0.045 16.5/0.056 28.5/0.073 39.5/0.086 50.0/0.097 60.5/0 11 70.4/0.11

11 9.1/0.029 15.2/0.037 22.3/0.045 38.4/0.059 53.4/0.069 67.5/0.078 81.7/0 086 95.8/0.093
12 12.7/0.024 21.0/0.03 31.2/0.037 53.7/0.049 74.7/0.058 94.3/0.065 114.1/0.07 133.7/0.077
13 18.1/0.020 30.8/0.026 45.6/0.032 78.3/0.041 109.0/0.049 137.7/0.055 166.8/0.060 192.6/0.065
14 26.1/0.017 43.3/0.022 64.8/0.027 111.5/0.035 155.0/0.041 196.0/0.046 237.2/0.051 273.4/0.055
15 38.3/0.015 64.4/0.019 95.4/0.023 163.9/0.030 228.1/0.036 288.2/0.040 348.9/0.044 403.6/0.048
16 54.0/0.013 90.6/0.016 134.6/0.020 231.3/0.026 322.0/0.031 406.7/0.035 492.4/0.034 596.6/0.041
17 82.7/0.011 138.7/0.015 207.0/0.018 355.7/0.024 495.0/0.028 625.4/0.031 755.6/0.034 876.1/0.037

18 127.0/0.010 215.1/0.013 320.1/0.016 549.6/0.021 765.5/0.025 966.7/0.028 1171.1/0.031 1359.3/0.033
19 191.5/0.009 323.3/0.012 480.8/0.015 825.9/0.019 1150.1/0.023 1452.4/0.025 1759.2/0.028 2038.4/0.030

ho'vl
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Appendix A

REGIONAL DEPOSITION AND DISINTEGRATION FOR 

MONODISPERSE AEROSOL PARTICLES 

(PER BREATHING CYCLE)
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7.626603-9 
7. 159625-3 
1.37696E-?

* 1.07 626 2-2
2. 40 5?" f-2
0.y
4.757523-2 
6.625823-2 
9.314013-2 
y. 1 9 i07fi 
G.18 3132 
0.26 o854 
0.36295 
0.601063
0.684268 
12. 9221

0. GO 7
DTST PTEir AT rows 

?. J6 1893-3 
2. 3"4 3« 7-3 
?. 21 5907-?
2,o8 5505-9
1. 625853-3
1. S* 991Z-.’
2. 9y 512E-3 
9. 9568G7-3 
5. 251265-3 
7. 308737-3 
1.J08477-2 
1,42 406e-2
2.0 5 706 7-2
3.01 3903-2 
4.402417-2 
6,424507-2 
9.6o 3263-2 
0.141329 
0. 163149
1 1. 4265

0. 00 07
MSI 3*507 AT IONS 
3.457983-4 2.619707-4 
3.626035-4
2. 352755-4
1. 83 4867-4 
1. 71 3315-4
3. 274472-4 
4.4592 >7-4 
5,91289F-4 
9. 226517-4 
1.134977-3 
1.605377-3 
2.326667-9 
3.442605-3 
5. 121727-3 
7. 794495-3 
1.260587-2 
2.090367-2 
1.944377-2 
5. 4714

y. 0 0 tu 7
DIST^TnF AT 10NS 

9. 5'. 93^-5 
2. 64 7557-5 
4. y’5437-5 
2,7115*7-5
2. 156 5 35-5
2.005875-5
.3. 56 295*-5 
4. 740507-5 
6.194732-5
3. 52 1397-5
1. 16 7u 37-4 
1.64 ■'947-4
2. 372477-4
3. 5J5947-4 
5.219932-4 
7.978797-4
1. 33 4447-3
2. 1 9 43’7-3 
1.98 3845-3 
0.880827

7. Ou OOu 7-7 
r>iSTt:"7or' atxc*’s 

7. 34y493-7 
5. c.-r 9487-7 
1. 697927-5 
1.654067-5 
1.647467-5 
1.64 6657-5 
1.664262-5 
1. 68 686”-5 
1. 7‘'7127-5 
1.7673'7-51. ■336892-5 
1.9’7607-5 
2.0°4687-5 
?. 7~ 4833-5
2. 60’697-6
3. 25 9607-5
4. 27 77*7-5 
4.47 4225-6
3. 62924P-5 
1.71 97Q7-2

CO
on

7. UC0GG5-7 
GISi::- 757 AT ICK'S

3. 50 836r,-7 
*>. 65 1777-7 
3.671267-68. ’S64IF-6
8. 3784*7-6
8.99441F-6
8. 469717-6 
8.576225-6
9. 7- 3767-6 
9. 941817-6 
9.25*293-6 
9.71943E-6 
1.044783-5 
1. 157693-5
1. 32 9’07-5 
1.605827-5 
2.1* 5175-5
2. 20 7753-5 
1.94 1783-5 
9. 44 1605-3

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age * 0 years. Light Activity

Particle Diameter = 0.1 v

DRCRT COflSTftlTT^ 70 0.7 0.07 0. 00 7 0.3007 0.00007 7.00 0005-7
N DEPOSITION DISINTEG8 AT IONS DISINTEGF AT IONS DIS INTEGRA? IONS DISINTEGRATIONS DISINTEGBATICNS DISINTEGR ATICNS DISINTEGBAT IONS
"J 1.6666677-2 1.66552E-2 1. 55 97 IE-2 9. 88695E-3 2. 1212GE-3 2, 39 561 E-4 2.42700E-5 2. 43051E-7
2 1. 49608E-2 1.U9505E-2 1.40007E-2 8. 875Q3E-3 1. 90410E-3 2. 1 5042E-4 2.17860E-5 2.18175E-7
3 1.9210 IE-2 1.91974E-2 1.80G31E-2 1,1192GE-2 2. 36 893E-3 2.67Q61E-4 2.956072-5 5.91 580 E-6
u 1.6529177-2 1. 65 184E-2 1.54638E-2 9, 523465-3 2. 02 240E-3 2. 28125E-4 2. 53 BO95-5 5. 971682-6

1.6770 2F-2 1.676035-2 1.S6225E-2 9,59169E-3 2. 04 292E-3 2. 30532E-4 2. 54150E-5 5.90565E-6
6 2.Q0352E-2 2.GG285E-2 1.90 676E-2 1, 16244E-2 2. 46 0O6E-3 2. 77 391 E-4 2.99703S-5 5. 96 687E-6
7 3. 14 2 3 RE- 2 3.140505-2 2.96125E-2 1.83 106E-2 3. 87 177E-3 4.364645-4 4. 591 51 5-5 6.0 7 6 64 E-6
8 3. 84643E-2 7. 34 404E-2 3.621025-2 2. 2 554QE-2 4.76 196E-3 5. 36636E-4 5.59123 E-5 6. 1 6 886E-6
9 4. 51533E-2 4.512525-2 4.25307E-2 2.67989E-2 5. 64680E-3 6.35964E-4 6.58 3952-5 6. 26 267E-6
TO 5. 55-T12E-2 5. 54 761 E-2 5. 223685-2 3. 3?792E-2 7.020055-3 7. 90 3342 -4 8. 13 582 E-5 6.41465E-611 6.7613QE-2 6. 757035-2 6.36202E-2 4. 105925-2 8. 70 387E-3 9. 797412-4 1. 00 442E-4 6,601715-6
12 8. 66431E-2 3. 6 5 880E-2 8. 149365-2 5.31 8985-2 1.14288E-2 1.20771E-3 1.315255-4 6.907875-6
1 3 0.113829 0.117756 0. 107025 7.Q3942E-2 1.552205-2 1.75540E-3 1.79 8985-4 7.780015-6
1 4 u. 153 381 0.153283 0.144162 9.50 731E-2 2. 18 1865-2 ?.49143E-3 2.5? 6735-4 8.124695-6
1 5 C.209211 0.209076 0.196575 C,129439 3.106755-2 3.61294E-3 ■>. 6R187E-4 9.271225-6
1 6 0. 282722 0. 282639 G.265616 0. 17 4739 4. 47G33E-2 5. 4 2 1 41E- 3 5. 54 929E-4 1. 1 1 4292-5
1 7 0.795806 0.395629 0.371876 0.244138 6.6 4 u55R-2 8.715165-3 9.01915E-4 1.463105-5
18 0. 562237 u.561872 0. 52 8066 0.346005 9.76405E-2 1. 43792E-2 1.51679E-3 1. 52607"-5
19 0.^76196 C.775687 0. 72 35 0.473742 0. 11295 3 i. 34615E-2 1.37343E-3 1.2 7512E-S
20 10. 03 10. 0299 10. 0163 9. 89392 8.8i706 4.2219 0.67967? 7.285495-3

COo

Age = 0 years. Light Activity

Particle Diameter

O

ll

DEC A 7 CC '1ST ANT= 70 0. 7 G.G7 0.00 7 0.0007 j. 0 0 007 7.00 GGOS-7
N DEPOSTTIOH DISTN^ZGP AT IONS DISINTEGRATIONS OISINTEG?AT IONS PISI'JTEGF A'-IONS DISIN^Er;? A- I6INS TISI'fTEGF ATICNS niSINI EG? A'" TONS1 2. 0 70 3u E- 2 2.369185-2 2. 21 866c,-2 1. 4o 641E-2 ?.Ol 733E-3 3.407725-4 3.452305-5 7, 4 5 7375-7
2 C, 198602 0.1°8466 0.185057 0.117815 2i 577665-2 7. R84(;s7--5 2.892065-4 2.99 624P-6
1 u. 1 1 30 74 j.1^7976 G. 1 0 9477 6. 851645-2 1.4 7 135E-2 *.610172-3 1. 64 6695-4 5.250467-6
4 0, ■,7R49 0.37828 l. 356658 j.219263 4,646442-2 5. 2 7 9462- 3 5. ■>20905-4 8. 9 ^ ° 51 E-6e. 0.577977 0.577643 0. 5UGQ73 0. 3 3 12 ■’ 5 7. 0 4 77*5-2 7.952GUS-3 3. j6 887E-4 1.17C207-5
f 0.3 c P 7 48 C.867977 G.810426 C. 49 596 3 0. 10 516 1. ■»flf022-2 1.202607-? 1.5 6 7 41
7 1. i 2406 1. 17 336 1.0 6 60 7 0.667096 0.1,826 1,55885r-2 1.580125-3 1.0 42335-5

1.21^9 i.a*111 1. 12 74 0, 7u 7567 C.149626 1.686575-2 1. 7G 9 345-7 •>. j71 2^7-5
0 1. 200 2'' 1. 19 944 1. 1 2 67 0. 71_ 7123 0,14932 1.692355-2 7C 4° jE - 7 2.-6 64‘”'-5
‘ 0 1. 1 77 U"7 1.17669 1. 10 457 G.69 3291 0. 14 7596 1. 662542-2 1. 6047* 2-3 2. 04 596E-8

1,0 553 ■» 1.0 8 464 c. ?nL>5r2 0,652663 0. 13 4155 1 •51G84E-2 *.5^0965-3 1,89 *747-9
12 u.99Q 96 8 w.990317 0. 92990 7 V.5 9 804 4 0.127037 1. 44 1775-2 1.460655-3 1, 321 355-5
* "S 0,o‘,'’39-5 0. 97282 j.819739 G.53C35 7 0. 11 5339 *. 3C 2855-2 1» ??C 755-7 ■». 680607-5
1 4 O. 752 38 0.752857 0.7G 715 2 u.469242 G. 1^ 2488 1.16484E-2 1.*51337-3 1,84 * 14r-c
1 5 0, PBC'C 0.637947 0. 5° G. 3 °0C19 9. 9 8 48 8°-2 1,0? 397E-2 1. jSO 30E-7 *,4C 9877-9

0. 5,‘,7'>4 0. 5 ^ 'T37 7 0. 50 48 76 (,. 32 9261 7. 961G9E-2 ^ 44 13?T r>?074T-4 1. 75 ?7*7_5
*7 ; , 4 79 4 47 0.47013 j. 4^0190 -j. 2 9 400 9 7. 5?093E-2 9. 50 16.35-3 9.78: 155-4 1. ?-> P.69''-5
1 8 O. 4 5P-559 C. 45 806 C. 4^0475 o. 23147 7.62895E-? *. j 7 97 75 -? 1.1 1 2875-7 1. 1 '>80 65-5
* Q 0 • 4 4 :9 C.49710? u. 4 6 686 3 0. 30 16 7. 2? 866E-2 3, 6'' 6897-1 8.9 j 20 35-4 3,*717*7-6

70 19. ^-6 2 19,7 159 19. 2 8Q6 19. 0 84M 16. 9902 8. 17iA69 1. 3G 89 4 1. 4v 306E-2

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 2 years. Light Activity

Particle Diameter = 0.01 v

lECA ^ CC S BT A N T = 70 9. 7 0.0 7 0* 00 7 0.0007 0.00 007 7,00000E-7
DEPCSIIthm 6ISINTEGRATIONS TISIN-EGR.ATICNS DISINTEGRATIONS DISINT7GF AT IONS DISINTEGRATIONS DI SINTEG? ATICNS DISIN-EG?ATICNS
0,1 40 201 0. 140 1 w.13125’ 8.320097-7 1.785047-2 2.0 1 5967- 7 2. 0 4 2 38 E-4 2. 0 4 533'?-6

- u. 0. 1» 231 9. 58 1057-2 6.0774l7-2 1. 30 3023-2 1.47159E-7 1. 49 0 8 7'r - 4 1, 49 30 3E-6
0. 114 142 j. 1 1 4066 0. 106997 6.69 2163-2 1.415013-2 1. 59 4677-3 1.6 3 2447-4 6.9^ 574 3-5

U B.U1480F-2 9. 4 ^ 03 1 E-2 P. 81 789^-2 6. U5,8.38?-2 1. 1577^-? 1. 3C^70F-7 1. 3 1742T'-4 6.87328E-5
fi,41B2PP-2 6. 49 377 — 2 6.04 q74,;'-2 3. 7 2 4657-2 7.92^69^-7 P. 943807-4 9.1R7773-6 6. 836373-5

6 5. 10497E-? S.19 ?92”-2 5.^26757-2 3. 08 7097-2 6. 46 8267-? 7, ?fi ?0 3P-4 7. 486433-5 6. 9. H3E-5
'7 C, 112 ? O 6 0. 1 * 229 0.106108 6.652877-2 1.4v y927-2 1.57 792E-3 1.6t 773',-4 6. 38 172E-5

0. 1 SOOIQ v. 15*) 50 4 0. 14676 3. 30 2327-2 1.957997-2 2. 2o 4403-3 7. 24 0883-4 f.826717-5
Q 0. 2 147-' G. 214137 0.2j 1936 129677 2.’’c 27E~2 3,j 7 8 293-? 1 7 4 757-4 7,„G 1 243-5
10 o. iooor 0.299832 0, 2P247? 0. 19 3515 3.90C97E-2 4.3° 0957- 3 4. 45 3263-4 7. 12 0487-51 1 0. 420flfifi G.4206 J.395953 0.259483 5.GO 0997-2 6.313327-3 6. 399 37E-4 7. 3155oE-5
12 u. 0B71 rto G. 59701 4 0.552389 0.364584 8. 10 857^-2 9. 18291E-7 9. 30 9323-4 7.5Q<:>92E-5
* 7 0 . ■’fi C.837638 0.7R7919 C. 519959 0.120157 1. 37 4773-2 1.395017-3 0,054747-5
* U 1. 17400 1.17383 1. 10 374 0. 7?',7’3 G.177337 7.07 574E-2 2. 11 1 69?- 3 8.76938E-5
' r> 1 fiOBao 1.66738 1. 558 1.0 7 396 0. 26 1617 ?. 17767E-2 ?. 74 821?-3 9.9C8427-5
1 F 7. 27013 2. 27 39 2. 1 3736 1.40 7q 1 0. 380799 4. 9 8 79 3 r.-2 5. 1548 IE-3 1. 182047-4* ~f 7. ?CU 1 r. 3. 20 207 3. ju 94,8 1. 97256 0. 56 0918 0. 35 1723-2 8.87571E-? 1. 55 2 59 E-4
1 B 4. 062 0 4.66784 4. 2R 33 2. 30 36 2 0.80 7272 0. 1 4077<i 1. 54 185^-2 1.558228-4

6,24304 6.29946 5. 86 095 3. 8 177i 0. 94 9345 0. H 9729 1.233497-2 1. 1 1 2893-4
20 1j6,6 i 1 106.512 106, 367 erAO3U

l0

93. 6 322 4U.o 342 7.21774 7. 73677E-2

CJ•\l

Age = 2 years. Light Activity 
Particle Diameter = 0,05 -

7ECA Y CCNSTA VT= 70 0. 7 0. 07 0. OG 7 0. 0007 0.00007 7.0C000E-7
'• DEPOSIT ION DTSINTEGEA-IORS DISIN^EGF. ATICNS DISINTEGE AT IONS DlSI’,TE0n ATICNS DISINTEGRATIONS DISINTEGRATIONS DI SI NTgoP ATICNS
1 5,fl3Cf2E-2 5. 0 3 4fl2E-2 5.46 U13E-2 3. 461717-2 7.4’ 122E-3 8. 39 255E-4 8. 502547-5 8.51482E-7
2 4. 7C6 42 7-2 4.70 32GE-2 4. 4& 4417-2 2, 79 1957-2 5. 98 999F-3 6.76 488E-4 6.85354E-5 6.86 3447-7
3 4,07196E-2 4. 963757-2 4.670937-2 2. 97C61p-2 6.1P 745E-3 6. 97112E-4 7.14 G04R-5 3. 18G79E-5
4 5. 28CU7P-2 5. 27 6927-2 4.942027-2 3.06g 387-2 6. 48 717E-3 7. 115T6E-4 7. 47805.7-5 3.17823E-S
5 4.29511E-2 4. 292397-2 4.015467-2 2. 468607-2 5.24713E-3 5.919537-4 6.Q5524P-5 16629E-5
6 4.664737-2 4.66299P-2 4. 466527-2 2.74980S-2 5,7 8 562E-3 6. 5179 3E-4 6. 65250E-5 16 3ROE-5
7 P. 03c*80?-2 8.G3G86E-2 7.57 ’197-2 4. 74 1507-2 9. 99610E-.3 1.12612E-1 1.144997-4 3. 20943E-5
3 0. 100.3 46 0.100203 9.45177^-2 5. 97 8467-2 1. 2595C E-2 1.41R26E-3 1.440247-4 3.23055E-5

0.1 2U'y3 0.126594 C.11°261 7.63656E-2 1,61 169E-2 1.91414P-3 1.9Uu61?-4 3.26417?-5
10 0. 1 63234 u. 16 3131 0.153592 9.949137-2 2.114617-2 2. 38049E-3 2. 41 378^-4 ?. 31 890E-5
1 ' 0.219608 0. 21 3472 U.200903 c.131377 2. 81 36',R-2 3. 19390E-3 3. 277187-4 3. 397747-5
12 0. 2845 37 j.234351 0.267533 0.176278 3.91 4257-2 4. 43219E-7 4. 49 303E-4 3.52028E-5
M T 0.391648 0. 39 1396 0. 36 8092 0.242741 5.60 048E-2 6. 40 599E-? 6. 500037-4 3, 71 6707-5
1 4 0.5 37 4 1 8 0.537071 C. 50 4988 j. 37 2935 8. 100457-2 9.47 846E-3 9. 6 4 2277-4 4. J2995E-5
1 5 0.750562 0.75G076 vj. 70 5096 0. 46 3374 0.11A327 1. 43 694E-2 1. 46 R80S-3 4. 53426E-5
16 1.0?60r' 1.02538 0.963014 0.67 2687 G. 1-7 1775 2. 25043E-2 2. 3? 5797-? 6.39 490E-5
•'7 1 „ 4 4 *» 4 1. 44646 1. 3.5947 0,89113 0.25’74 8 3. 78 295E-2 3, 99833E-3 7.083337-5
1 8 2.0749’ 2. 07 359 1.94869 1. 27561 C. 368053 6.4? 8627-2 7. 055G77-3 7. 13032E-5
’ 9 2.87504 2. 87316 2.69886 1. 7579B 0.436696 0.055133 5.67 9987-3 5. 12466^-5
20 51. 9425 51. 9418 51.8712 51. 2377 45. 6 609 21. 864 3.51982 3.77294E-2

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 2 years. Light Activity

Particle Diameter = 0,1 p

DECfcT CC H S T A R T= 70 0. 7 0.07 0.007 0.0007 0.00007 7. OOOOOE-7
H DEPOSITIOR DISINTEGRATIONS DISINTEGR ATIONS DISINTEGR ATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGR ATIONS DISINTEGRATIONS1 3.9090 3E-2 3. 9G 6352-2 3.65 818E-2 2. 3189 IE-2 4.97512E-3 5. 61 872E-4 5.6 9 236E-5 5. 700585-7
2 U.70812E-2 4. 70489E-2 4, 4 0 599 E-2 2.79 295E-2 5.99215E-3 6.76731E-4 6.85600E-5 6. 86590E-7
3 4. 22277 E-2 4.22038S-2 3. 99 990E-2 2. 53893E-2 5.33 143E-3 6. 00048E-4 6. 1 3037E-5 2. 15 593E-5
4 8. 2452 4E-2 8.23988E-2 7. 73 319E-2 4.79174E-2 1.0 1 468E-2 1.14402E-3 1. 16 341 E-4 2. 2G704E-5
fi 8.29225E-2 8. 28 761E-2 7. 79 168E-2 4. 78085E-2 1.01477E-2 1. 14461E-3 1.16344E-4 2. 2 0 R6GE-5
6 C.117368 0.117311 G. 111434 6.87 232E-2 1.45G00E-2 1.63 414E-3 1.65864E-4 2. 25255E-5
7 0.167038 0.166932 0.157074 9, 81 9Q8E-2 2.07269E-2 2. 33548E-3 2. 36850E-4 2.321945-5
9 0.18433 0.184212 0. 17 3306 0. 109309 2, 30 568E-2 2.59693E-3 2. 63 28IE-4 2. 3 4 272E-5
9 0.204081 0. 20 395 0.191816 0. 122228 2. 58210E-2 2. 90732E-3 2. 94673E-4 2.3698CE-5
10 0.224801 0.224656 0.211241 0.135961 2. 88 8865-2 3. 25293E-3 3. 29 647E-4 2. 40 302E-5
11 0.2 4R34 2 0.248182 0.23 3372 0.151685 3.26404E-2 3.67921E-3 3.72783E-4 2. 44380E-5
12 0.286274 0.286089 0.269007 0.176208 3. 89074E-2 4.40 31 IE-3 4.46 25SE-4 2. 51 521E-5
1 3 0.343703 0.343481 0.32293 0. 212158 4. 85873E-2 5. 550395-3 5. 63 074E-4 2.62912E-5
1 4 0.425784 0.425509 0. 400029 0.26 3107 6. 3 5343E-2 7.41872E-3 7.54497E-4 2.81988E-5
1 5 0.594885 0.554526 0.521236 0. 342215 8.68 183E-2 1,0 5 157E-2 1.014555-3 3. 139735-5
1 6 0.724543 0.724073 0.680575 0. 446568 0. 120664 1.57633E-2 1.62354E-3 3.696245-5
* 7 0.994891 0.994246 0.934441 0.612428 0. 17 3893 2. 5P558E-2 2.73182E-3 4. 910135-5
1 9 1. 4052 1. 40 428 1. 3197 0.863845 0.249021 4.35G28E-2 4. 76 5R1E-3 4. 81 6533-5
19 1.93674 1.93547 1.81 806 1. 18425 0.294175 3. 71 398E-2 3.826265-3 3. 45 217E-5
20 40.4053 40.4047 40. 3498 39. 857 35. 5189 17. 0076 2.73801 2.9 3491E-2

CO
00

Age = 2 years. Light Activity

Particle Diameter = 1.0 p

DECAY CONSTANT= 70 C.7 0. 07 0.007 0. 30 07 0.0CCG7 7.00 OGGE-7
N deposition DISINTEGR ATICNS DISINTEGR ATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATICNS DISINTEGR ATIONS DISINTEGRATIONS
1 4.226375-2 4.22 3URE-2 3.955165-2 2. 507175-2 5. 379025-3 6.07487E-4 6.15449E-5 6. 16 337E-7

1. 14248 1. 1417 1.06 917 0.677745 G. 1 4 5407 1.642173-2 1.66 37GE-3 1. 6 6 61GE-5
0.676256 0.676046 0.657542 0.4^ 2474 0. 9 3 316E-2 1.002255-2 1.D1512S-3 2.7 ? 2153-5
3.26696 3. 26488 3. 06812 1. 90 182 0. 40 247 4.537303-2 4.596393-3 6. 31 5243-5

5 3. 67659 3.67463 3. 46 131 2. 12224 0.450221 5.07796E-2 5. 1 4 4 ig*1- 3 6.865183-5
6 5, 6 6636 5. 66327 5.35740 3. 30 686 0.698692 7.8756-3-2 7. 979683-3 9.69 9047-5
7 7. 23475 7. 23005 6.79353 4. 24 756 G. 89 6284 0. 10 1005 1 * 0 ? 3Q9E-2 1.1053GE-4a 7.3C957 7. 30 481 6.86355 4. 3203 0.91 2086 C. 10 27 48 1.040693-2 1.212463-4
9 7. 29335 7. 28858 6.84597 4. 34 577 0.918745 0. 103471 1.0 4798E-2 i.21940E-4
‘0 6,9706? 6. 96604 6.54 173 4. 10 424 0.8868 0. 100106 1. J1 390E-2 1. 1R51 27-4
11 6. ■>?929 6.32514 5. 94094 3. 82973 0.821524 9. 9.37844^-3 1.10 80^-4
12 5.7711- 5.76733 5. 41676 3. 50 797 0.766041 8. 659613-2 0. 772595-3 1. j 4 ROSE-4
1 3 4.90693 4.98 367 4.68 11 7. 0 4 015 0. 680266 7.73917E-2 7. 84 5953-? 9. 55C10E-5
1 4 4. 1 60 6“T 4.15795 3.9C 595 2. 54207 0. 5093 6. 8G429E-2 6.91G29E-3 9. 61 33C7-5
15 3.u736i 3.47136 3. 26109 2. 12352 G.53 8499 6.01 ?3',5-2 6. 12654^-3 7.820983-5
1 6 3. ■’33 22 2. 73144 2. 56610 1. 67299 0. 4i 8821 5,2137CE-? 5. 35 27up- ■» 7.05751 7-5
1 7 2. 19678 2. 1 ° 535 2.06266 1. 34 57^ u.350878 u. 70 1503-2 4, 99GG45-9 6.70 2777-5

1.77257 1.66553 1.08769 0.?° 480 9 4.648335-2 5.01 H2E-3 5, 0 552'’ 3-5
i. S06 ta 1.59534 1.48917 0.970013 G. 240959 ■'. 042123-2 7, i ■jucox’-t 2.827673-5

70 74,2676 7 4. 2 8 66 74. 1 855 73. 2 795 65.3037 31. 2696 5.j 3401 5. 3 9 6017-2

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = A years. Light Activity

Particle Diameter = 0,01 w

CC NCT A M""- 70 0. 7 0.07 0. 007 G.0CG7 O.yG 007 7. 000005-7
" D^?C5T'" T OISI«CTOP A?TOPS t*! S I *'TFGn ATICNS I1ISI,,r F,G R AT TONS DISINTEGT. ATICNS PISIFCEGBACICNS niSIN'T’FGF ATICNS T’TSIVTSGN at loss

0.24^65^ 0.24 7483 0.2^’jn 0, 14 4541 3.1^106^-2 3.5C 222E-3 7.84 012R-4 3. 557255-6
2 o. nu Ci. 18156 0.170026 G.1C 7779 2. 3* 2’5E-2 2.61 148R-.3 2. 64 57-2-4 ?.64n535-61 0,2&T92fi 0.267745 j.25U3?1 &.1c 7182 3. 325R1S-2 3. 740O9C-3 ’. 7 1 908F-4 1.162055-4
4 u. ificunu G.16 0 374 0,149938 9. 29 93017-2 1.97C1‘,--2 2. 22 172R-3 2. 26994'5*-4 1. 14453R-U

c, unc C. 107943 0.100543 6. 19 312T-2 1.31 7858-2 1. 40 697R-.3 1.522965-4 1, 1.3 9 8 7 ^ - 4fi 8. -I V3A^-? 3. 4 1QQ.7F-2 8. 1 7 2531!-2 5. w 2 5005-2 1.0 5 2585-2 1. 1P512R-3 1. 21 4622-4 1. 177195-47 'J , 182^2 0. 18 250 7 u. 17 2438 C. 1G 8217 2.278545-2 2. 5663GR-7 7. 61 160R-4 1.144705-4Q u. ? c'r 4 8 ri 0.252311 0.238115 G.151096 3.130542-2 3.58 06 5R-3 3. 63713R-4 1.IS’RIR-UO C, '»47?2f' C. 3471“'3 0. 127309 0.210492 4.44 220E-2 4,99918R-3 8. u7 314E-4 1. 16 521^-4
1 0 U* 4 87 ''O 0.438884 0.458610 u.298027 6. 34041R-2 7, 1 ’ 7 ’ 1 C - 3 7.2? 644E-4 1.1B559R-4

C,P^5fi7 C. 677V3S u. 6’7451 C.418059 5. ^ 1824R-? 1. j 1 8965-2 1.jl?49r-3 1.214485-4
1 2 C. '3 4 8f.Ti 0.943089 u.89212? •j. 538855 G. 131263 1.497272-2 1.5G 765F-3 1.26^805-4
i ■> 1.^8124 1. 35030 1. 27005 Li, 0 3 8 38 0.194565 2.2? 9112-2 2.262045-? 1. 3’5.305-4
1 4 14QC107 1.89984 1.78 634 1. 17’39 0.287894 3. 37694E-2 3. 4 7 6.315-3 1.457045-4
‘,e; 2 , f, 7 r n r» 2. 67425 2. 5i ’SI 1. 6 5 20 4 0.423769 5. 1 6633F-2 5. 28 ’535-3 1.6’6615-4
■) 6 ?. fi.777*: ’.67434 ?,45415 2. 26 721 0.618017 ■3. 1 5 546P-2 3.438Q9R-3 1. 95’575-4
1 7 8, 1927 5. 1 P933 a. P7 718 ?. 19 645 u.910976 0. 1 ’ 7<j 67 1. 4«5 1365-2 2.567165-4
1 3 7.70838 7. 3° 054 6.94535 4. 54589 1. 31016. 0.2 71473 2. 54 3525-2 2.57 i54’-4
■' 0 1C. 14.16 10. 1369 5221 6. 20 703 1. 54473 G . 1 9 59 69 2.j ? C73R-? 1.8-971r-4

192.7? 197.718 19 2. 456 15w. 105 169.414 91.7 21 13. 0 595 G.1 ’9936

CJo

Age = A years. Light Activity
Particle Diameter = 0.05 y

D5CA v CONSIA NI = 70 0.7 0.07 0.007 0. OOU? 0.00007 7.OOOOOE-7
N DEPOSITION '■‘TSIVT^GR ATICNS DISINTEGR ATICNS DISINTEGRATIONS DISINTFGNATIONS DISTNTESP ATICNS DISINTEGRATICNS PISINTEGSATICNS
1 9.9 J754F-2 9. 930735-2 9. 29 984 5-2 5.99S15E-2 1. 26 478E-? 1.42 °39E-3 1.44711E-4 1. 44 920E-6
2 8.09742E-2 8. OR 583E-2 7. 57 219F-2 4.8GGQGE-2 1.u 2987?-2 1. 16 30 4E-3 1.178235-4 1. 1 7 9983-6
3 u. 111u 7 7 u. 1 1 u9 49 0. 10 40 64 6. S3V/99E-2 1.38 1155-2 1.55fi3lE-3 1. 58 665E-4 5. 26583E-5
4 R. 1CCC 2E-2 0. G94615-2 7.535885-2 4.7L 118E-2 9,96 060E-3 1. 12 3115-3 1. 14 647E-4 5. 21 2645-5
5 fi. 04531p-2 6. 94 G895-2 6. 49 3575-2 3. 99 32QE-2 8.4R662E-3 9. 57 3935-4 9.774195-5 5.2JR53E-9
P, 7.4C7C9F-2 7. 47 4305-2 7.12 717 E-2 4. 38910E-2 °. jiiosi--? 1. 0 ?98°t-3 1.059773-4 5. 19 593 E-5
7 O.129*28 u. 12,’048 C.121686 7.62517R-2 1,6G737E-2 1.910713-7 1.8’960E-4 5.26 727E-5
fl G. * 61G8 1 0.160931 0.151711 9. 6C 583E-2 2.0 2 ?RG 5-2 2.27881E-3 2. 31 2855-4 5. 30 488E-5
9 O.2O7j10 0. 2n 2891 0.19 1127 0.122544 2. 58 751F-2 2. 91 2473-3 2. 9 53R3E-4 5.36 008E-5
10 0.261788 G. 26 1672 0.246295 0.159604 3. .3°485E-2 3. 82 194E-3 7. 07 440S-4 5. 446415-5
11 0. 34061 9 0.340402 0.320359 G. 20 966 4.52892E-2 5. 1C 5805-3 5. 17 3303-4 5. 56723S-5
- 2 G, 4 558C 9 0.455517 0.428555 0. 282793 6.284225-2 7.119&5E-? 7. 21 672E-4 5. 76607E-5
1 7 0.6:5867 0.625464 0. 588219 0.39797 8.98 832E-2 1.02947E-2 1.044645-3 6.08478E-5
1 4 0.861851 0.R6 1295 0. 30 9R2 G.533578 0.1’0295 1. 52778E-2 1. 55458R-3 6. 59 153E-5
15 1. 1 9«65 1.19RR8 1. 12697 G.74u548 0.189848 2,31 ’91E-2 2. 366393-3 7. 40261 E-5
ifi 1,64-96 1.6409 1.54236 1.01277 0.276007 3. 64 260E-2 3.768895-3 8.81 179E-5
1 7 ?.3207’ 2. 31 923 2. 17973 1.42R66 G. 40 7616 6. 14001E-2 6.5C264F-3 1. 157275-4
1 8 .3,3 2821 3. 32305 3. 12 23t> 2.04414 0.5901° 0. 10 4567 1. 1 4 951 E-2 1. 16223E-4
1 9 4. 60959 4.60658 4. 32717 2. 01 837 0. 70 1999 8.9G553E-2 9.182895-3 8. 26939E-5
20 92.8893 92. 8801 92.7617 91. 6288 81.6553 39.0995 6.29453 6. 7 4 718E-2

Table 5, Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 4 years. Light Activity

Particle Diameter = 0.1 y

OBCHY COWSTAWT* 70 0.7 0.07 0.007 0. 0007 0.00007 7. 00 OOOP-7
li DEPOSITION DISINTEGBRTIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATTONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGR ATIONS
1 6.6 1985E-2 6.61532E-2 6.195G5E-2 3.927Q3E-2 8. 42527E-3 9.51519R-4 9.63989S-5 9.65381E-7
2 7. B4399E-2 7.83862E-2 7. 34 063E-2 4. 65321Z-2 9.98326E-3 1.12747E-3 1.142253-4 1. 14390E-6
3 8.57784E-2 8.57239E-2 8.067O6S-2 5.099982-2 1.07628E-2 1. 21 214E-3 1. 23 459E-4 3.55148E-5
4 0.1068^8 0. 10 681 1 0. 10 04^7 6.23675E-2 1.31879S-2 1. 48657S-3 1. 51 169E-4 3. 57 312E-5
5 0.131373 0.13 1304 0. 12 3465 7. 57 83 72-2 1.6G825E-2 1.81399E-3 1.84262E-4 3.61487E-5
6 0. 185306 0.185217 0. 176025 0. 10 8625 2. 29 100 5-2 2. 58W0S-3 2.61945E-4 3.678673-5
7 0.267162 0.266992 0.251219 0.15716 3.317103-2 7. 7 3 750E -3 3. 78939E-4 3.791292-5
P 0. 2943'55 0.29 420 7 0.27677 0,17 4717 3* 68552E-2 4.15093E-3 4. 20 742E-4 3.826593-5
9 0.324795 0.324586 0. 30 5258 0. 19 4721 4. 1 1 519E-2 4.63 343E-3 4. 69 549E-4 3. 86 Q 43E-5
10 0.356721 0.356491 0, 335193 0. 21 5862 4.589533-2 5. 168123-3 5. 23667E-4 3. 9 1 969E-5
11 0.393617 0. 39 3364 0. 369903 0.240642 5. 18 559E-2 5. 846G42-3 5.92176E-4 3.982168-5
'2 0.457723 G. 457428 0. 4301 0. 28 1746 6.23266E-2 7.G5626E-3 7. 1 5 129S-4 4.10 1392-5
13 0. stilus 0.546937 0. 514211 0. 3 37886 7. 76725E-2 8.883643-3 9.0 1 273T-4 4.28 462E-5^ 4 0.679982 0. 679542 0. 63 8835 C. 420068 G.101762 1.19060E-2 1. 21 116E-3 4. 59 233E-5
15 0.883235 0.882663 0. 82967 0.54 468 0. 138725 1.696373-2 1.72401E-3 5. 10 468E-5
16 i. 1*;556 1. 15481 1. 08543 0. 71 2158 0. 19 3212 2. 543323-2 2.62948E-3 6.014623-51 7 1.58947 1.58844 1. 49 288 0.978331 0.278343 4, 18 1283-2 4. 42659E-3 7. 92 992B-5
i R 2,24387 2. 24 24 1 2. 10734 1. 37935 0.397891 7.039643-2 7,7 3 7Q5E-3 7.82246E-5
19 3. 09402 3.092 2. 90 446 1.8 9 207 0.471192 5.97752E-? 6.16369S-3 5.55053E-5
20 73.2234 73. 2224 73. 1 228 72. 2 298 64.3682 30.8216 4.96 19 5.31871E-2

-t-
o

DECAY CC NS7 ANT= 70 0. 7

Age = A years. Light Activity

Particle Diameter = 1,0 u

0.07 0.JG7 0.0007 0. JO GO? 7. JG00GE-7
DEPCSITION DIS IN'; EG 3 AT IONS DISINmEG3 AT TONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGR ATIONS DISINTEGRATICNS DISINTEGR AT IONS
7,81P72E-2 7.81336E-2 7.3169BE-2 4. G3R22E-2 9.96109E-3 1. 1? 38 47,-3 1.11857E-4 1.1402*7-6

2 1.97356 1.32231 1. 7C 654 1. J? 177 0.23209 2.821 14E-2 ?.655492-3 2. 66932E-5
•i 0,949719 G.949271 0. 90 8586 C. 595675 0.124431 1. 397707-2 1.Ui59GE-3 4, 4 4 387-5
’\ 3. 7270 1 3. 72403 3,5172? 2. 18551 G.46 1314 6.19863E-2 5. 26 6152-3 8.2° 1773-55.83725 5. 83413 5. 49 749 3. 37178 0. 715108 9, y 6 52?E-2 8. 170367-3 1. T20787-46 9.06949 9. jft|62 8.58167 5. 2995 1.1192 0.126149 1, 2? 78 id-2 1.58 o96E-4
7 11,819 1 11.8115 11.0 99 2 6. 93658 1.4652 G.16511 1.6724V7-2 1. 975727-4
P H. 9965 1 1. 9707 11. 2553 7. j 9078 1. 49 698 0.16863 1.70799E-2 2.yi075E-4
° 1 1.06 41 11. 9563 11. "MOI 7. 13*66 1.5U906 0.169951 1, 72 129P-2 2.w 2 355^-4
1 0 1 1. 4073 1 1. 4003 10. 7064 6.8*323 1. 45648 0. 16 4047 1. 6615GE-2 1.96 333E-4

10,4121 iQ.4053 9. 77407 6.30 728 1. 35466 C.1*2716 1. 54 63 RE-2 1.347973-4
i 2 9.65566 9.64977 9.06275 5. 87004 1, 28 ?56 0. 14514 1.470387-2 1. 77 1277-4
1 8.2 9361 9.23810 7.78506 5. j5 714 1. 11453 L, 129179 1.3G970E-? 1.61GT5E-4
1 4 6. 97717 6.91764 6. 49 841 4. 2295 G.93P801 G. 1 1 36 34 1.154297-2 1. us 437E-4
* c 5,75297 5.74921 5.4^ 104 3. 5177? 0.345439 G, 10 02?1 1.J21977-? 1.32201E-4
1 6 4,57i67 4.S7069 4. 2942 2. 79973 C. 70 3159 9.79782E-2 9. 7 9937-3 1.2G 448E-4- 7 ^,6817^ 3. 67937 3. 45699 2, 25575 G.59UOO P, 11 1747-2 9.479947-3 1. 1 49962-4
1 8 ?.99305 2.99*1 ?. 0152 1.3 3 866 0. 5 7.99*047-2 R.647937-3 8.727563-51 <1 2.72908 2. 7273 2.56187 1. 66889 G.415614 S. 272467-2 5. 4 '’6685- ? 4.89 584F-6
^0 14?. 90'* 142. 399 142.704 14 j. 961 125. 619 60. 1*06 9. 68^49 0.1C 3798

Table 5. Regional deposition and DISINTEGRATION FOR MONODISPERSE AEROSOL PARTICLES (PER BREATHING CYCLE)



Age = 8 years. Light Activity

Particle Diameter = 0.01 u

DFCA Y CC KST ANT= 70 0. 7 G»0 7 0. ju 7 0.00 07 0. 00007 7. JO 000?-7
Y I>F?<*SI"Tr'K DI SI V i EOH 10 IO*JS 7ISIF7EGE A'T'TCNS 0ISIN7FG3 ATICNS ?tSIN7ECS ATICNS DISIKr.ECU ATICNS DISIVTSfiF ATICNS DISIK"SG8 AT IONS
1 C. 4 7nr» 0.47fl2G9 0. 44 792e! 0. 28 3878 6. J 9 0 47F-2 6.37835E-3 6. 96 8503-4 6.978563-6

-5 0. ’665(19 0.343’ 0. 2,'76i7 4. 66888F-2 5. 272867-3 5,341973-4 5.349603-6
1 c 0.534452 u. 5C 1172 0.S"5801 6.68r'04F-2 7.53213E-3 7. 6 ’1693-4 2.541393-4
U u»1 O.30 ’77 7 0. 284448 0.176951 3, 74757F-2 4.22«957-3 4. 282423-4 ?. 50 ’947-4
r, o , 1 7f-4 ?R 0.196302 0.i* 3339 C . 1 i 311 4 2. 40 ?95"-2 2.71062?-’ 2. 74 8177-4 2. 488427-4
f- O. 1 * 4 0. 149365 0.144287 9.01 251T1-2 1.8P 266E-2 2. 11 9343-3 2. 147233-4 2.480807-4
7 o. ?2nrn 0.327172 0.33 4054 C.197859 4.05 °34F-2 4. 570067-3 4.6 ’0013-4 2. 49653S-4
9 U»444 OR4 0. 4 4 3809 0.418368 0> 2( 8254 5. 65 871 F-2 6.’68847-3 6. 45 1263-4 2. 508073-4
n 0,607274 OtSofeg14 0.57 181 1 0.371333 7.88 926F-2 9.87989?-’ 9.994007-4 2. 5?672?-4
10 0* RRJPf 7 0.850328 0.30048 u.57403 C. 1^292 1. 27259*'-? 1. 280963-3 2.562343-411 1, 1GC1r 1. 1794i 1.1u °78 (j. 7*>G992 j. 16 1355 1. 824927-2 1.84 8853-3 2.6144’*-4
12 1.6494'1 1.64837 1. 550 53 1. 3 2 426 . 2353 2. 696563-2 2, 724483-7 ?. 697723-4
• i 2 . 7 4 4 r. -» 2, 34 116 2. ’29 1. 4528 C. 34976 4, Of 9093-2 4. 1 ’572E-’ 2. 836563-4
la i. 27717 27 504 C9 771 ?.0.3814 0. 51.9599 6.26 456E-? 6, 39 2193-3 J6G217-U
1 •i 4. P’Yn-* 4. 6345 4. 35615 2. 8c-889 0. 76 0Q9 3 9. 7i 6007-2 1. 000233-2 3.42C667-4
1 /■, 6» 7667* 6.’6 765 5. 9801 3.92093 1. 10043 0.15640 1. 6 ’9573-2 4. (.6 4477-4
* 7 *,<3P‘,07 8, 98126 P.44059 5. 52 78.3 1. 59816 C.267560 2.39 8617-2 8. 34098E-4
1 0 1 2. 7"P 12. 7 796 12. C 095 7. 85724 2. 2688? 0. 4 5 554 0 5. 19 5047-2 5. 276097-4
^ 0 ii, r, 2 9 7 17. 5179 ’6. 4 566 10. 7 143 7^447 0. 366408 3. 370213-2 3. 366913-4
20 767.94 ’62. RIS 362. 44i ’58. 015 319.048 152. 771 24. 5942 0.262620

Age = 8 years. Light Activity 
Particle Diameter = 0.05 v

DFCA T CONSTANT^ 7G 0.7 0.07 Q. jO 7 0. jOG7 0. uw 007 7. 0CG002-7
DEPOSITION DISIHTESa AT IONS PISIN^EGF ATICNS DISH"* EG? A*“IONS DISINTEGR ATICNS DISINTEGR A? IONS DISI*1 TEGF AT ICNS DISINTEGRATIONS1 0. 192C19 0. 19 2557 C. 180324 C. 1 1 43C7 2. 45241*'-2 2,76966E-3 2. 0J 5963-4 2. 910012-6

7 0, 156 404 j.156297 G.146368 9.2702’?-2 1.99C6GE-2 2.248113-’ 2.2775R2-4 2.2R 0875-6
’ 0.216127 0.215983 0. 2w 2601 G.127076 2.706502-2 ?. j4 9293-3 li ’ 973,?-4 1. 14 1823-4
4 0.141769 0.14’67 4 0. 1 32821 8. 27 2433-2 1.750683-2 1.97 3433-3 2.^00203-4 1.129153-4
s 0.111366 0. ’11293 0.10 4271 6. 4 3G 693-2 1. 364523-2 1.538993-3 1.563023-4 1. 12 4675-4
6 0.1106 1 0. 11058’ 0. 10 5918 6.6u 8993-2 1. 385483-2 1.559743-3 1.580553-4 1.124153-4
7 0. 199329 0. 199205 0.1R7777 0. 11 8875 2.50 '4143-2 2.01965E-’ 2.956442-4 ’.1? 28’3-4
9 0.252996 0.253837 C. 229102 0. 1 52971 3. 22 Q30S-2 3.6? 394E-3 3. 680863-4 1. 1 ’8053-4
9 0.325051 0.324846 0.30588? C. 198107 4.208593-2 4. 737573-3 4.7° 842T,-4 1. 1 46175-4
10 0.42749 0.427218 G. 40 2047 0.262615 G.056546 6.’72723-3 6. 454623-4 1. 16 1235-4
1 " 0.5644 °7 0. 5841 36 0.5’G749 G.349073 7.695913-2 8. 70 3163-3 9. 817143-4 1. 18 3103-4
12 0.761777 0.76 3287 0.7’7919 0.473739 0.1C 8629 1.239913-2 1. 257383-2 1. 218733-4
1 7 1.05802 1.05734 0.924195 G.655243 0. 157506 1.831723-2 1.06 1643-3 1. 27812E-4
14 1.46661 1. 46 566 1.37787 0. 906425 G. 23040 3 2. 700G3E-2 2.838823-3 1. ’749.’3-4
15 2 .04867 2.04734 1.92437 1. 26292 j.326103 4. 290833-2 4.417222-3 1. 532503-4
16 2. 309 4 3 2. 30 76 2. 6388 1. 7’G22 0.485829 6.911153-2 7. 241752-3 1.01 692E-4
■' 7 3.97578 3. 9732 3.7’40 3 2. 44559 0. 70797° G.118736 1.286602-2 2. 38 7153-4
1 8 5. 69799 5.69428 5. 35114 3. 5012 1.01 269 0. 20 4087 2. 328763-2 2. 365252-4
1 q 7.39988 7. 89 472 7. 41644 4. 8286 1.23234 0. 165120 1.72 1673-2 1. 51 7363-4
20 178.144 178. 141 177. 099 175. 726 156. 6 74.9 854 12. G 717 if. 129398

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 8 years. Light Activity

Particle Diameter = 0,1 v

BECHT COBSTA 70 0.7 0.07 0.007 0.0007 0.00007 7.000005-7
H DEPOSITION DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATICNS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS
1 0.728333 0. 128245 0. 120098 7. 61 298E-2 1.63 333E-2 1.84462E-3 1.868805-4 1.871505-6
2 U.134695 0.134603 0.126052 7.99039E-2 1.71430E-2 1,93 607E-3 1. 961 445-4 1.964275-6
3 0.158269 0.158166 0. 148628 9.44051E-2 1.997Q6E-2 2.249175-3 2. 278805-4 7.66863E-5
4 0.160235 0.160182 0. 150614 9.40757E-2 1.98733E-2 2.23951E-3 2.269215-4 7.655885-5
S 0. 18012.3 0. 10001 5 0. 169452 0. 1C 4447 2.21239E-2 2. 49469E-3 2. 5277IE-4 7.681305-5
6 0.247877 0. 24 1752 0.229738 0. 143195 0.030121 3. 39 2635-3 3. 436755-4 7.767485-5
7 0.356823 0. 356596 0. 335559 0.21 1842 4. 46772E-2 5. 03 1805-3 5.096785-4 7. 90 615E-5
8 0.401839 0. 40 1631 0. 377801 0. 240751 5.084885-2 5.725225-3 5. 79 8785-4 7.95623E-5
9 0.451611 0. 45 1321 0. 424455 0.273322 5. 805395-2 6. 536645-3 6.620445-4 8.017965-5
10 0.517091 0. 510762 0. 480253 0.311791 6. 699215-2 7.550245-3 7. 647135-4 8.110575-5
1 1 0.531876 0. 581501 0. 54 679 3 0. 35 780 4 7.855065-2 8.879935-3 9.995825-4 8.233655-5
1 2 0.699549 0.698093 0. 656361 0. 431226 0.098131 1.118725-2 1.134335-3 8.455465-5
1 3 0.86477 0.864211 0.812447 0. 53 4129 0.127327 1. 47771E-2 1.501515-3 8.815675-5
14 1. 10597 1. 10522 1.03893 0. 68 261^ G. 172223 2.072355-2 2. 115495-3 9.42356E-5
15 1. 46558 1. 46 463 1.37661 0.90 2956 0.238994 3.042045-2 3. 130495-3 1.04 3675-4
16 1. 94386 1.9426 1.82577 1.19685 0. 334838 4.749065-2 4.974295-3 1.229375-4
1 7 2.69786 2. 6961 2. 53 38 ■'.65937 0.479487 8, G 2 20 75-2 8. 68959E-3 1.6G 6125-4
1 8 3. 82761 3.82512 3. 59 461 2. 35188 0.679967 0.136902 1.56191F-2 1. 586355-4
1 9 5.29118 5. 20772 4.96738 3. 2341 0.B28393 0. H0599 1.153145-2 1.0 1 6295-4
20 143. 699 143. 697 143. 50 2 141. 749 126. 321 60. 4 868 9, 73761 G. 104378

Age = 8 years. Light Activity 
Particle Diameter = 1,0 u

DECAY COHSTAN?= 7G 0.7 0.07 0 • J 0 7 0,9007 0.30007 7. 000005-7
" DEPOSIT!OT [ll SI ffTEGR ATIONS DIS TVTEGD AT IONS PISIN'“EG 3 ATIONS DISIS’TEGR ATICNS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS1 G.1 PI 408 G. 18 1294 0.169767 0. 10 7615 2. 30 0833-2 2.607515-3 2.64 1685-4 2. 64 5495,-6
2 2. 42073 2. 41857 2. 26492 1.43573 0. 30 8029 3. 478775-2 3.524365-3 3.5? 945E-5
1 1, '* 1492 31 423 1. 29 1 38 0.83215 0. 175.150 1.970225-2 1. 99 4025-3 8.794535-5
4 4. 97724 4.9743 4. 60064 2. 83426 0. 60 7091 6.047535-2 6,935495-1 1. 37 313E-4
6 7, 62679 7.62211 7. 19552 4. 43362 0.91P129 0.1C 5769 1,0 7 1385-2 ■*. 751465-4
f 11.9793 1 1. 0721 11.2393 7. OC ■'TU 1.47525 0.16 6?u1 1.603395-2 2.161092-4
7 15. 6M 2 19, 6511 14.7115 9. 27082 1.95669 C. 220406 2. 2?2355-2 2.9H11 5-4
8 16. 15u 4 16. 1 399 15. 1 666 9. 67«553 2.03642 0.22933 2, 32265E-2 2. 98 960E-4
n 16.2497 16. 2391 15. 2554 9. 77138 2.0751 C. 23 3699 2. 366905-2 3.3421113-4
10 15. 6607 15. 6504 1 4, 7 9. 4 7 207 2. 02981 0.228776 2. 31 7065-2 2.95 1405-4i 1 14.744M 14. 3 348 13. 4 665 8. 73 i? 1.90 274 0.2'' 496 2.177475-2 2.980735-4
12 17. 3P ’ 3 13.1726 12. 5612 9. 1 6 097 1.82C55 G.20 6870 2.096905-2 ?.76 596 E-4
i 3 11.8726 11. 565 1G. P 641 7.0 6989 1. fi?7C9 C. ‘*97156 1.89 °01E-2 2.571025-4
1 4 9.73997 9.77357 9. 1 4436 5.95911 1. 4262 0.16 910 7 1,712805-2 2. 39 1475-4
1 5 8. 1767? 0. 17139 7, 6 7 7o4 5. 00 4 86 1. 2409° 0.152144 1.589265-2 2. 228955-4
16 6. 6 3 p 5 5 6.63122 6. 23 043 4. Qf 516 1.0529? 0.17Q552 1. 44 0225-2 2.120585-4
1 7 9,567^8 5. 5^993 5. 22 4H 3. 41 10 8 G.916517 G.138181 1.473445-2 2.150495-4
1 9 4. 96 56 7 4. 86246 4, 569 2.90529 0.076931 0.150590 1.68P975-2 1.712105-4• Q 4. 8374r 4. 3 30 3 4. 5 3 767 2. 95433 0.751992 0.1u 1032 1.083295-2 9. 201795-5
20 273.09? ?98.*83 29 7, 682 294.046 26?.042 125. 475 20. -*999 0.2,6524

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 12 years. Light Activity

Particle Diameter = 0.01 p

D^CB. Y CC VST A - 70 0.7 v.i>7 0.*C7 0.0007 O.GC007 7.J90G0F-7
V D^?OST^IO« Disr’iTsnr aticns DIS I IT'TEG R BT ICNS DTSI’!T5GK ATIONS DlSI'nSGSATICVS DISIV?2GBATICNS DISINTEGR ATIONS DISIMTEG5ATICNS
T j,711r J. 77 3037 0.686524 o. 4 i.sne 9.33 6722-2 7. y5446.R-2 9. GG828T-3 1. Or.98??-s
? 0. r'i37-)2 C.5733c9 G.516934 G.340361 7. 3C 2902-2 8.246952-3 9. 3e 5092 -4 8.367G95-6
3 G* 0.823611 0.778C61 0.49 213 0.10 4283 1. 1 7495E-2 1.18973E-3 4.J52065-4
u 0,4^3214 G.4S3926 o.424101 0.264702 5.6y 4.169-7 6. 317162-.3 6. 39927?-4 3.99 11G5-4
c j4 2328'ia G.282634 0.264262 o. 16 3324 1.466192-2 3.90 9 76E-3 3. 9 60 57T-4 I.954185-4
fi 0, :u 6 42 0. 210S64 u. 2u2911 0.12812 2. 67 28l)3-2 3.006175-3 1. 04 4655-4 3. 94 1542-4
7 <J. 4*>4 ^37 0. 4S461 7 0.428757 0.27 1686 5. 76 5662-2 6.4P977E-3 6. 57 2832-4 3. 961735-4
a U. 6 2 3 4 r 0.62 1071 u.5C7058 0. 17 8674 8.j1 1472-2 9.016683-? ?. 131662-4 3.981512-4
e j. 3SG243 B« Q7C3 0.800212 0.572147 u. 1’1653 1.257315-7 1. 27 338B-7 4. ju 8145—4
1 0 1 . 13r 71 1. 18597 1.11613 0.7.12999 0.159637 1.80 1582-2 1.82492E-1 4. G 5 9795-4
11 1 * r 4 11 4 1. 6 4 209 1.54482 1.013° G. 22849 2. 59 7672-2 2. 6*‘7482-3 4. 1272GB-4
12 2.2347*’ 2. 29 33 7. 16681 1. 42 «22 G.’74145 3.842558-2 3. 9G0l7f:-7 4.247665-4
13 3. iS3*‘6 1. 25726 3. 06249 2.jl725 G. 4°7164 5.3616GE-2 5.967465-3 4.449365-4
’4 4, 477 4.47404 4. 29 979 2. 82628 G. 776367 9.1GG728-2 9.323405-1 4. 78 1262-4
1 5 6. 4 7c>73 6. 41155 6, 0 4 497 3. 96 459 1. 57 69 G. 1 42583 1. 476255-2 5. 324625-4
■' fi R.87064 8. 8249 8. 29401 5, 4 3 519 1.54614 G.232351 2. 45998E-2 6.316122-4
1 7 12.46jS 12. 4525 11. 7025 7. 66 14 2. 22 442 0. 4009°1 4.423795-2 8.313702-4
1 a 11,776 7 17. 7 147 16. 6469 10.889i 3. 1 9893 G.684069 1. j28805-2 8. 18 3245-4
1 9 74. ?R1 2 24. 7651 22. 7961 14.849° 3. 83726 0.5 95421 5. 634725-2 4.897765-4
■‘G s n. .1 p 3 515. 376 614. 675 508.389 453. G56 216. 938 34. 9 241 0.374358

CO

Age = 12 years. Light Activity

Particle Diameter = 0,05 ^

D5CA Y CC NSTA*JT = 70 G. 7 0.07 0.007 0«.9c 07 0.00007 7.JG000E-7
M D5?0SImTC*' DISINTEGRA? ICNS I3ISIMTEG? ATTn!TS DISINTEGBATIONS DISINTEGRATIONS DISINTEGPATICNS DISIIIT-EGRA-ICNS DISINTEGB ATICNS
1 u.292292 0.297091 C. 27 3535 0.17 339 3 3. 72GGRE-2 4.20 132E-3 4. 25 638E-4 4.262S3S-6
2 0.238405 0.230241 0.271106 C.141427 1.0'»424E-2 3. 42676E-3 3. 47167E-4 3. 476698-6
i 0.329935 0.729766 0.30 9359 0. 19 5924 4.152098-2 4.67767E-1 4. 73 655E-4 1.81714E-4
4 0.20191R G. 20 1807 0.139211 C.11823 2.50 103S-2 2.81880E-3 2. 355412-4 1.790658-4
5 G. 14926? 0. 149164 0.139017 R.643015-2 1.93 231E-2 2.06627E-3 2.09 3262-4 1. 777418-4
6 0,1413P8 0. 141325 0.115266 8.51781E-2 1.78 282E-2 2.00 621E-3 2.y3 192E-4 1.77524^-4
7 u. 260943 0.260705 0.245742 G.156559 3. 30G03E-2 3. 71 4992-3 9. 762562-4 1.7R578E-4( 0. 1.1576 0. 3.’ 6149 0. 11 560 9 0. 20 3166 4.29 9035-2 4.83895E-? 4. 900698-4 1. 794552-4
n u. 4333J7 0. 43 1032 0.407648 0.265383 5. 6 7 251 E-2 6. 38M3E-3 6. 469872-4 1. RG603E-4
’C 0.574616 0.574249 0.540317 G.354215 7. 70662E-2 8.696883-3 3. 3G954E-4 1.825162-4
11 0.765?j8 0. 76 471 7 0.719343 0.47 991 3 0. 10 6134 1. 20 411 E-2 1.220262-3 1. 386022-4
12 1.04144 1.04077 0. 97878 C. 64 5822 0. 15 1249 1.7387GE-2 1.764718-3 1.907408-4
1 3 1 .44956 1. 44863 1. 36190 0. 896865 0.22075 2.60 167E-2 2. 648542-3 1.9°
i 4 2.01429 2. 0 1 298 1. 89228 1. 24 369 u. 32 380 1 4.00 0622-2 4. j9 836E-3 2. 1 36838-4
15 2. 31955 2. 81772 2. 64R36 1.73694 0. 49 1843 6.24 778 E-2 6. 468542-3 2. 373562-4
1 6 3.8706 3. 86 809 1. 6 3 54 2. 38 242 0.678177 G.101981 1. 079808-2 ?. 809917-4
1 7 5. 4 9091 5.47717 5.14753 3, 37015 0.979846 0.177077 1. 95.3548-2 3. 698662-4
'8 7.3592 7.85409 7. 38068 1. 39 402 0. 3C51G1 3.SP152E-2 3. 65275E-4
1 9 10.895 10. 8 879 10.2286 6. 6f 716 1. 72 178 0.24C245 2. 52830E-2 2. 19763E-4
20 252.135 252. 131 251. 788 248.713 221. 643 1C 6. 13 17. 0856 0.183142

Table 5. Regional DEPOSITION AND DISINTEGRATION FOR MONODISPERSE AEROSOL PARTICLES (PER BREATHING CYCLE)



Age = 12 years. Light Activity

Particle Diameter = 0,1 p

OF CUT COB51IIBT* 70 0.7 0.07 0.007 0.0007 0.00007 7.OGOOOE-7
N DEPOSITION DISINTEGF &TI01S DISINTEGBATIONS DISINTEGPATIQNS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGF ATIONS
1 0.194702 0.194569 0.182208 0. 11 5501 2. 47803E-2 2.79 8602-3 2. 83528E-4 2. 83937E-6
2 0.192747 3.192615 0. 1 80373 0. 114341 2. 45314E-2 2.77049E-3 2. 80 6805-4 2.81085E-6
3 0.235223 0. 235069 0.220772 0. 140553 2. 979405-2 3.35583E-3 3.39797E-4 1. 21 5575-4
4 0.207428 0.207294 0.194813 0. 122151 2.58005E-2 2.907005-3 2.94456E-4 1. 2G926E-4
5 0.217278 0.217146 0.204426 0.126415 2. 67496E-2 3.01573E-3 3. 0 5488E-4 1.20661E-4
6 0.282356 3. 282206 0.268089 0.168311 3.53575E-2 3. 98 104E-3 4,0 3208E-4 1,215155-4
7 0.424019 0.423749 0.398719 0.253165 5.341535-2 6.01463E-3 6. 09 167E-4 1. 21 1 435-4
8 0. 4 82403 0. 48 2094 0. 451474 0. 290654 6.152525-2 6. 92678E-3 7. 01 527E-4 1. 238925-4
9 0. 550119 0. 549786 0. 517052 0. 314681 7. 1 4639E-2 8. 04914E-3 8.15217S-4 1.24747E-4
10 0.634287 0. 633878 0.596021 0.388552 8. 42684E-2 9.508265-3 9.61132E-4 1.259405-4
11 0.738918 0.738462 0.69436 0. 455461 0. 10 1474 1.15052E-2 1.165885-1 1. 27 762E-4
12 0.904198 0.903615 0.849558 0.558612 0.129757 1.48924E-2 1.51 126E-3 1.310115-4
13 1. 14202 1. 14 128 1.07287 C. 70 5189 0.17217 2.02427E-2 2. 060195-3 1. 36 3485-4
1 4 1.48319 1. 48221 1. 39 327 0. 91 49 ^ 9 0.236602 2.9 1 463B-2 2.984782-3 1.454825-4
1 5 1.98795 1.98666 1. 86721 1. 22416 0.330998 4.369595-2 4. 52224E- 3 1. 6G831E-4
16 2.65597 2. 65424 2. 49 454 1. 61452 0. 463936 6. 956805-2 7.363245-3 1.994762-4
1 7 3. 70 16 3. 7012 3. 4783 2.27717 G.661199 0. 11920 2 0.01 1151 2. 48 3565-4
18 5.2^058 5. 26715 4. 94 967 3.23782 0.914657 0. 20 4444 2. 40 103E-2 2.447395-4
1 9 7. 79464 7.28983 6. 8485 4. 46126 1. 15281 0.160854 1. 6928UE-2 1.471405-4
20 204.148 204. 145 203. 867 201. 378 179.459 85. 9312 13. 8 138 G. 148286

Age = 12 years. Light Activity

Particle Diameter = 1,0 V

DECAY CONSTANT^ 70 0.7 Q. 07 0.007 0. ju 07 0. 3 0007 7. 00G00E-7
N DEPOSITION DISINTEGF ATICNS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGF AT IONS DISINTEGF AT IONS DISINTEGF ATICNS
1 U.3G90H 0. 1078 0. 280245 0. 1 82719 3. 92G14P-2 4. 4? ■'267-1 4. 48 523 7-4 4. 40 1767-6
7 2.84082 2. 83888 2.6*893 1. 68523 0. 36155*7 4, 0 8 232E-2 4.17694E-3 4. 1428*3-5■> 1.60868 1.6078 1. 52643 1. j?002 0. 216717 2. 41632E-2 2.466255-1 1.360773-4
4 5.6C053 5. 59712 5. 28042 3. 12982 0.701571 7.9G085E-2 8. 30 2057-1 1.91 3407-4
8 8. 74279 8. 71778 8. 25121 5. 10 51 1.07871 0.1215R« 1. 23159E-2 2. 34 1 877-4
6 T.7. 7197 13. 7119 12. ^754 0. f 7 339 1. 71 187 0. tc 280 1 1. 95 776 2-7 3. 362067-4
7 18. 1707 18. 1 5 88 17. 0 695 10. 0 116 2. 28 274 0. 25709 3 2. 60 377E-2 7.71 l.717-4
8 18.7773 18. 7651 1 7. 6 74 11. 2 604 2. 30434 0.268492 7. 71 9 75E-2 1. 87 4687-4
9 18. 972-> 18.9603 17. 8 127 11. 4587 2. 444 0. 275319 2. 788463-2 1. 89 1 133-4
10 18.35C 7 18. 1383 17. 2261 11. 1 377 2. 40 412 G. 27120 6 2. 74 71 IE-2 3. 847IQ1*-4
11 16. 9133 16.9023 15. 8791 10. 1195 2. 27 151 0.257423 2. 6L; 824r7-2 3. 7Li66lE-4
*•2 IS.704 15. 7 837 14. 0269 9. 64452 2. 18 272 0.249209 ?. 52752E-2 3. 67 3873-4
1 3 13. 6.984 13. 6794 12. 8 51 8. 169 15 1. 95962 0. 22 "7479 2. I- 1801-2 7. 4l. 671E-4
•* a 11. 5926 11.585" 10.0842 7, j 9 57 4 1. 77143 G. 20 7 60 4 2.11995B-2 3. 21 4197-4
15 9. 8 4 r' 4 7 9.93905 9. 24 413 6.02941 1. 52 382 0.157017 1.975193-2 ?. J6 96',7-4
16 8,1128 8. 1272 7.63622 4. 98473 1. 11447 0. 18 240 2 1. 9u 9503-2 3. GO 6997-4
1 7 7.05954 7.05 494 6. 6290 1 4. 72992 1. 18058 lj. 10 0964 7.37122E-2 3. 178143-4- 8 f> 527 1 2 6.52287 6. 12928 4. GO 546 1.11909 G.22 1G69 2.576587-2 2.621 417-4
1 9 6. 876^5 f. «7156 6.4555 4. 20 526 1. 38665 0.151624 1.595663-2 1.716977-4
20 449.659 448. 651 448. 041 442. 571 394. 401 188.852 70. 4G29 0. 32 5991

Table 5, Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 16 years. Light Activity

Particle Diameter = 0.01 y

DECAY CON STANT = 70 0.7 0. 07 0.007 0-0007 0.00007
N DEPOSITION DISINTEGRATION S DISINTEGRATION S DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS
1 1 .00912 1.00843 0.944366 0.598632 0. 128434 1. 45048E-2 1. 46949E-3
2 0.802297 0.301747 0. 750813 0. 475939 0. 10211 1 1. 153208-2 1. 16331 E-3
3 1. 15163 1. 15091 1. 07955 0.684539 0. 146233 1.63626E- 2 1.6571 3E-3
4 0.60908 0.608668 0. 570355 0. 356785 7. 64967E-2 6. 508938-3 8. 61 8 6 7 E- 4
5 0.370929 0. 370675 0. 346795 0. 21467 4. 55276E- 2 5- 1 34 25 E- 3 5.2009 3E-4
6 0.270909 C.2708 0.26046 0. 165769 3. 4569 IE-2 3. 38694E-3 3.93620E-4
7 0.584931 0. 584468 0.550972 C. 3 53 231 1. 45093B-2 0. 38599E-3 0. 49286E~4
8 0.797642 0. 79714 1 0.750823 0.496186 0. 103173 1. 16130E-2 1. 17609E-3
9 1.08435 1. 08366 1.02028 0.667773 0. 1 43 657 1. 61866 E-2 1. 63895E- 3
10 1.51194 1.51038 1.42164 0.936182 0. 205553 2*323198-2 2. 35347E-3
1 1 2.03849 2.08714 1.96324 1. 29534 0. 294172 3. 3 4 8 5 3 E- 2 3. 39466E-3
1 2 2.9 1 16 2. 90972 2-7363 1.8059 0. 430549 4. 9841 IE-2 5. 06259E-3
13 4.13428 4. 13161 3. 8 8431 2. 55665 0.641011 7. 64866 B- 2 7. 7937 1E- 3
14 5.80 197 5.79822 5. 45031 3. 5802 C. 940089 0. 1 19531 1. 22B68E-2
15 8. 15391 f. 14862 7.65862 5.02079 1. 381 55 0. 138506 1.961 42E-2
16 11.183 11. 1758 10.5032 6- 88071 1.97221 0. 3096 87 3. 30817E-2
17 15.7845 15. 7743 14. 8241 9.70293 2- 92033 0. 53740 1 6. 01969E-2
18 22. 4552 22.4406 21.0878 13. 7923 3. 96849 C. 91 7 2 2 6 C. 110228
1 9 3 0. 7709 30.7607 28.8895 18.8255 4. 90352 0.706336 7. 49329E-2
20 675.793 675.781 674.587 663-91 9 573.268 242. 356 35. 786

7. 00000E-7 
DISINTEGRATIONS 

1. 47162E-S 
1. 17000E-5 
5.65784E-4 
5. 563545-4 
5. 51924E-4 
5. 491 49E- 4 
5. 51866E-4 
5. 5.3652E- 4 
5. 57312E-4 
5*6 3080E-4
5. 723 64 E-4 
5.89010E-4
6. 145 8 4 E- 4
6. 58890E-4
7. 32076S-4 
8.680 39E-4 
1. 14454E-3 
1. 12683E-3 
€- 44-»73E-4 
0. 377659

Age = 16 years. Light Activity 
Particle Diameter = 0.05 y

DECAT CONSTANT* 70 0.7 0.07 0. 007 0. 0007 0.00007 7.00000E-7
N DEPOSITION DISINTEGRATION S DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATION $ DISINTEGRATIONS DISINTEGRATIONS disintegration:
1 0.396048 0. 396576 0. 371 382 0. 23541 8 5. 050792-2 5.704 18E-3 5.7789 4 E-4 5. 78720E-6
2 0.326961 0. 326637 ' 0. 305896 0.1939 4. 16004E-2 4. 698 20E-3 4. 75978E-4 4. 76665E-6

: 0.450649 0.450349 0-422519 0. 268235 5.69198E-2 6. 4 1264E-3 6. 494 41 E~ 4 2.S1357E-4
4 0.264597 0. 264 42 0.247456 0. 155328 3. 2852 1 E-2 3.7021 9E-3 3. 7499 4 E-4 2. 47955E-4
5 0. 10955 0. 189425 0. 1776 14 0. 1 100 1 2. 330 64 E- 2 2. 6279 IE-3 2. 6619 9 E-4 2. 46U16E-4
6 0.175034 0. 174953 0. 167274 0. 106066 2.21874E-2 2. 49603E-3 2. 52778E-4 2.45610E-4
7 0.32575 0.325546 0. 306676 0. 196223 4. 14075E-2 4. 66097 E- 3 4.72043E-4 2-46982E-4
3 0.410845 0.41858 0. 394 037 0-254684 5. 40454E-2 6.08379E-3 6. 16134F-4 2.47762E-4
9 0. 54 1991 0.541646 0. 5093 0. 3329 35 7. 15763E-2 8.06504E-3 0. 166 1 4E-4 2. 49335E-4
10 0.720434 0.720023 0. 677378 0.444879 9. 766 5 4 E- 2 1. 10373E-2 1. 11810E-3 2. 51736E- 4
11 0.96029 0.959674 0.902625 0. 594969 0. 134921 1. 5354 7 E- 2 1. 55659E- 3 2.55617E-4
12 1.30772 1. 30688 1. 22893 C. 81054 1 0. 192083 2. 23191 E-2 2. 2669 SE-3 2. 62260E- 4
13 1.82278 1. 8216 1.71253 1. 12692 0.282187 3. 3656 BE- 2 3. 43154E-3 2. 73553E-4
14 2.53413 2. 53249 2- 38052 1. 56361 0. 413801 5. 21755E-2 5.36078E-3 2. 925S7E- 4
15 3.54776 3.54546 3- 33226 2.18457 0.601219 8- 20429E-2 0. 536 78E- 3 3. 24302E-4
16 4.07024 4.86707 4. 5741 8 2. 99667 C. 85952 0. 135068 1. 4429 9R-2 3. 83794 E- 4
17 6.89933 6. 89485 6. 47954 4.2413 1. 23444 0.235782 2. 64207E- 2 5. 06065E-4
18 9.8936 9. 00716 9. 29113 6. 07704 1.75113 0. 406566 4.88 985 E-2 4. 9992 1E- 4
19 13.719 13.7101 12.8802 8.39327 2. 18621 0. 314917 3-34085B-2 2. 87469E-4
20 326.363 326.357 325.78 320.629 276.85 117.042 17. 2923 0. 102384

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 16 years. Light Activity

Particle Diameter = 0,1 y

MC1T coasT&rr- 70 0.7 0.07
9 D EPOSITIOH DISIHTBGB&TIOHS DISIBTBGRiTIOBS DISINTEGRATION:
1 0.263969 0. 263788 0- 24703 0. 156592
2 0.257223 0.257047 C.240717 0. 15259
3 0.317458 0.317249 0. 297908 0. 190035
4 0.261706 0- 261536 0- 245743 0. 154538
5 0.264809 0. 264646 0.249 144 0. 154481
6 0.337714 0.337532 0.320473 0. 202317
7 0.511429 0. 511102 C. 480858 0- 306541
0 0.583486 0. 5831 1 1 0. 548452 0.352858
9 0.660666 0. 668236 0.62841 0. 408039
10 0.775172 0. 774672 0.728367 0.475818
1 1 0.907966 0.90738 0. 853142 0. 560125
12 1.11747 1. 11675 1.04989 0.690334
13 1.42023 1.41931 1. 3341 8 0. 876566
14 1.85207 1.85087 1.73972 1. 14187
15 2.48942 2. 48781 2. 3381 6 1. 53238
16 3.3319 3. 329 74 3. 12933 2. 04985
17 4.6534 4.65038 4. 37026 2. 86051
18 6.62719 6-6228 8 6- 22363 4.07066
19 9.17814 9.17215 e. 617 5.61518
20 264.052 264.047 259.412

0. 007
DISIBTEGRATIOM S 
3.35960E-2
3. 27375E-2
4. 03559E-2 
3. 26425E-2
3. 26648E-2
4. 247S9E-2
6. 47358E-2
7. 4876 2 E- 2 
8.75680E-2
0. 104031
0. 126263
0. 162824
0.217664
0. 3001 81
0. 419858
0. 586393
0. 83161 1
1. 172 8
1. 4626
223.992

0. 0007
DISISTEGRATIONS

3. 794 2 IB-3 
3.69725E-3
4. 54590E-3
3. 67747E-3 
3.68208E-3
4. 781 46E-3
7. 28859E-3
8. 43034E-3
9. 86756 E-3
1. 17530E- 2
1. 4 3571 E- 2
1. 88033E-2
2- 58083E-2
3- 77245E- 2
0.057107
9. 1877 4 E-2
0. 158512
0.272163
0.210682 
94.6955

0. 000 07
DISIHTEGRATIOlS 

3. 84394E-4
3. 74571E- 4
4. 60 3 7 8 E- 4 
3.72476E-4 
3.72968E-4 
4. 84253E-4
7. 38172E-4
8. 53797E-4 
9.99134 E-4
1. 19053E-3
1. 45532E- 3
1. 9094 4 E—3
2. 63864E-3
3. 87444E-3 
5.9396 IE-3
9. 81166E-3
1. 77565E-2 
3. 27308E-2
2. 23506E-2 
13. 9826

7. OOOOOE-7
DISI1TEGRATIOBS

3. 8494 9E-6 
3. 751 12E-6
1. 68419E-4 
1.67102 E-4
1. 66806E-4
1. 67471 E-4
1. 69463E-4
1. 7 01 7 8 E- 4
1. 713 43 E- 4 
1. 72846E-4 
1. 75157E-4 
1. 7938 9E-4
1. 86445E-4 
1.986 31E-4
2. 1 92 53E-4
2. 58349E-4
3. 39375E-4
3. 34626E-4 
1. 92319E-4
0. 147562

O'

Age = 16 years. Light Activity 
Particle Diameter = 1.0 m

>ECA T COWSTA NT= 70 0. 7 0. 07 0. 007 0. 000 7 0- 0 00 07 7. 0000OB-7
N DEPOSITION DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATION S DISINTEGRATIONS DISINTEGRATIONS disintegfat:
1 0.444ft35 0.444131 0. 415916 0. 263648 5. 6 564 5 E- 2 6. 38 9 1 9 E~ 3 6.4719 IE-4 6. 48126E-6
2 3.44441 3. 44205 3. 22338 2.04329 0. 438379 4.95090E-2 5. 01578E-3 5. 02302E-5
3 2.00002 1. 99889 1. 8947 1.26962 0. 271633 3. 055 56 E-2 3- 09389E-3 1. 91689E-4
4 6-70442 6.7003 6.31886 4.00172 0- 843274 9. 49514K-2 9. 61656E-3 2. 56577E-4
5 10.4285 10.4224 9. 84469 6. 10965 1. 28982 0. 145359 1. 47233E-2 3.07423E-4
6 16.3559 16.3465 15.4626 9. 73849 2. 04867 0. 230686 2. 33639E-2 3. 935O0E-4
7 21.7552 21.741 1 20.4352 12.9918 2.74516 0.309131 3. 13086E-2 ft.72526E-4
0 22. 5026 22.4879 21. 1326 13.541 1 2. 87334 0. 323568 3. 27705E-2 4. 8673 1 E-4
9 22- 7964 22.7815 21.40 3 1 13.8066 2.9570 1 0. 333233 3. 374 17E-2 4. 96269E-4
10 22. 0493 22. 03 4 9 20.6992 13- 4097 2. 91297 0. 328932 3. 3 319 3 E- 2 4. 91573E-4
1 1 20.3098 20. 2966 19.0684 12.4072 2. 7586 8 0. 313056 3. 17 2 7 0 E- 2 4.75316E-4
1 2 19.0161 19.0037 17.9523 11.6205 2.65971 0. 30503 3.09520E-2 4. 67273E-4
13 16. 5243 16.5135 15.5138 10.1077 2. 397 0. 200568 2. 85437E-2 4. 42969E-4
1 ft 1 4.01 97 14. 0105 13.1632 6. 584 1 4 2. 12308 0. 258458 2. 64400E-2 4. 21825E-4
1 5 1 1.9722 11.9644 11.2412 7-33392 1.87716 0. 242032 2. 49935E-2 4. 074 15E-4
16 9.98469 9. 9781 9 9.37551 6. 1212 9 1. 631 33 0. 234725 2. 4757 7E-2 4. 0 55 6 8 E - 4
1 7 8.81212 8.80638 8. 27478 5. 40549 1. 48423 0.252686 2.779 17E-2 4. 37462E-4
18 8.34509 6. 33966 7. 83647 5. 12137 1.43508 0. 3041 12 3. 59575E-2 3. 669 12E-4
19 9.0042 8.99832 8. 4 536 9 5. 50876 1.43488 0.206689 0.021927 1.8 867 4 E-4
20 607. 81 607.799 608.725 597.13 1 515.599 217.976 32. 186 0.339667

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 32 year. Light Activity

Particle Diameter = 0,01 p

Y cn n y't 111"= 7C 0. 7 0.07 0. j. 7 C . 0 0 C 7 5. J-.y07 7. OC GCC/7-7
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’ 1 , f 1. 3 ? *37 ? 1, 74 "S-I C.706997 u. 16 9345 1.9068C7-? 1, 4 7 1377-7 1.9 3 4 667-5
? 1. jf1' 1.J 7 i,:r 4?u 0. 6 56933 C . * ?6576 1.542447-2 1. 56 7662-3 1. S'" 491^-5

1.72 173 1. M B 2 3 1. 0 2753 ..710515 ?.4P2i9_:-3 2.4B 7717-1 7.9C ?877-4
u . n 'l '4 ■» 71 j. fi a ‘flu 7 C.79094S y. 4 9 66,.. 4 C. 10 BO78 i.i^uuBr-? 1. 199377-3 7. 76r6.?5-4
r- 0, ^ ?r. r,r 'i 0,4° 0. 4f, 3SU, L.29759 6| . w p 4 79T:-7 6.877257-9 6.96 ■,21H-4 7,60 6377-4
f, c. Jtr.iui C.3 • o40^ C. 37S12S j. 2-, °643 4. ?7y137“2 4.9i 1212-? 4. 9 7 3997-4 7.*49977-4
'' Jj7r,'‘' T 1 C. 7c,CSB2 0.7 7y 2 2 0.45564? 5.6 4 J85C-7 1,CB510F-2 1,jB on?7-i 7,675683-4
" 1. L- 7 1.0.04 L.94 1939 C . f 1 '>26 0, 1 30945 1. 47446^-? 1. 49 3287-3 7. f 1 0 1 57-4

i, ' r. ■' r, ■’ 3r,C8 1. ? ^ o 7 4 l.04094? v. 10 299 ^ 2. j 6 7457-2 jocoos-? 7. 72 4297-4
1 0 1. ' . B 0 *‘6 77-C2 1. 16 704 2.9?6j6,7-? 2.995717-3 7. 79iso^-a1 * 2,Tn^f T 7. SB 793 ?. 44 7? ■'. 61 -ai j. 17 1933 4. 2P7753-? 4.14 581 E-3 7. 9- 2097-4
12 . f . 12 * 7. S.j7flS 3. 2.2759? 0.545455 6. ?B0C'o7-2 6. 5C 0 77 3-3 8. 1 1 1 4',7-4
• T 3,12 S. JR283 4, 77 ° 1 9 ■», 1 4 '■ 6S 0.9:. 619 1 9.81633T-2 1. jy 3637-2 0.452333-4
1 U 7. 1 1 c7 7.^ i 107 f.60404 U, TO 717 1.19717 ... 1 5 4915 599957-2 9.-'0017-4
’ s c»c nr 3 3.3° "SO 6. 15 361 i. 7 ■’ 9 9 5 C. 2 4 633'’ 2. 50 5917-? 1. jL?493-7
1 fi ^ 3. r 12. (' 77 4 i:.rs4 B. 41727 2. 4 7 0 39 y. 4 _• 0456 4. 47976, 1.1P 0597-?
' ^ 1 n t c r 19,794 19, 1 J?-* 1 1. £50 7 9.44469 0.7* 337 3.177447-3 l!57509
1 3 27, H7* r 77. 4 139 2S, 7609 16. 0453 4.32885 1. ?07 v.151467 1.5r
* 3 .37, a? 17 77, 4 472 ^S.iP17 22. 9 ?54 f.j' 544 0,514064 5. °7 760r-2 8.344133-4
2 0 3.,?. r.H7 909. 073 OCR.142 7C5.363 68G. 765 2S0. ?33 42. 871 0.452423
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D 7 r P Y CG’tfT Af’? = 75 G. 7

Age = 32 year. Light Activity

Particle Diameter = 0,05 u

0.0'’ C.OLT y.0o07 G. 00007 7, yO GOC-E-7
N DF‘,751"’TC>" 9ISI‘>TFGr ATICNS 6J s rt: ^ E9R A? IO*!S TISI’-'^FGF ANIONS DTSI'!' ^GP A" ICS’S BISI8"361; AXIOMS MSI’"1 368 AC TOVS MSI VTE6E AT
1 u.B179j4 j. 5 1 255 3 5.479991 u. 7C 426 5 6. 527887-2 7.37234F-7 7.46 89CP-4 7. 47 975P-6

U.4?7439 0.427146 J.4y dO" 0.257565 5. 4 4 0133-2 6. 14 7893-? fr. Z^UUIE-H 6. 2.3 339^-6
s y.6 r^6-»6 j.659199 0.618496 y. 39 3766 9.37613E-2 9.55 88?F-4 B.4° 680 7-4
n 0,? 4p 1 C 1 0.347868 0.776235 0.20 50 99 4.3’8573-2 4. 808543-3 4, 9r' 1 432-4 3,442853-4
5 •j. 2?3i ’ 2978 0.7 7 84‘,‘1 j.1~ 5647 2.97715E-2 3. 27 8077-3 3. 27994P-4 1,41707E-4
r> C , 1^7 ■* ‘•4 0.19 72 21 y.188583 0. 1 21032 2. 5/954P-? 2.84 41*7—7 ?. 38004E-4 3. 4C 5497-4
7 j. 7 96 154 J. 3P 691 y.363348 0.27378? 4.9466*7-7 5.55fl053-2 s.ei’BOos-a 3. 41 R24P-4
n C.4958r5 0.490543 y.46 1759 0.300186 6.UyP15S-2 7. 21 6023-7 7. 3C814E-4 3. 422957-4
1 0.6 '4 r,u 41 y.64 4679 G. 60 6575 0.797623 8. 639657-2 9.747767-3 9, 87 3137-4 i. 43 014P-4
10 5,76 C O'-5 C.860253 C.pd9191 0.57 26'>7 0.1^ 8844 1.3 4 73C 3-2 1.355767-3 b. 46 8237-4
11 1.150y9 1. 1 5 734 1.08837 y.717552 0.166229 1.90 U12E-2 1. 93 165E-7 7.51570E-4
1 2 1 .5 92? 3 1. 58 12'' 1. 4 0 671 0.979556 j. 2386■*4 2.794603-2 2. 947677-3 3. 599712-4
1 3 2. 201C 4 2. 2 j 16?' 2* 0 6 964 1. 36064 0.340903 4.24737E-2 4. 3421 17-7 3. 74 ’99^-4
* 4 ■*.0 6f 96 3.06497 7.88091 1. 8BC89 y. 51 1559 6.6745CE-2 6.39327E-3 3. 99470E-4
15 4. 3^43 4 4. 3 y 154 4.04274 ?. 649 0.7408C8 0.106171 1. 11 4407-2 4.41973E-4
* 6 6, 9 G b 5 6 5. 90 573 5. 55019 3. 63461 1. j5y44 0.176763 1. 91 735E-2 5. 23 175E-4
17 0.7756? 8. 37010 7.86587 5. 14735 1.49744 0. 3M121 3. 577Rfi*’-2 6, 9 3 246E-4
" 8 12,j222 12. 0 144 11.30 7. 38319 2. 1i?54 0. 53 504 6. 69 3127-2 6. 877383-4
19 16.65u5 16. 6 396 15. 6329 10.1911 2. 68 183 y. 406162 4. 36954S-2 3.7C769E-4
70 705.C6B 385.058 384. ?7R 778. 3 ?26.647 138.094 20. ?q08 0.215189

Table 5, Regional deposition and DISINTEGRATION FOR MONODISPERSE AEROSOL PARTICLES (PER BREATHING CYCLE)



DBC11 COfSTHT-
R DEPOSITION
1 0. 34039
2 0.327115
3 0.955091
4 0.310579
5 0.284452
6 0.33987
7 0. 54072
8 0.6G8376
9 ? 0. 719795
10 0.846877
11 1.01995
12 1.27971
13 1. 6573
14 2.19599
15 2. 98489
16 4.01874
1 7 5. 63709
1 8 8.C5621
19 11. Ifo7
20 310.389

70
DISIMTEGBATIONS
0. 3H01S6
0.326891
0.45479
0.310375
0. 28 4273
0.339686
0.540373
0.607986
0.718332
0. 84633 
1.01929
1. 27088
I. 65623
2. 19456 
2.98 294
4. 01613 
5.63343
8. 0 50 97
II. 1531 
313. 384

Age * 32 year. Light Activity

Particle Diameter = 0,1 p

0.7
DISIFIBGR ATIONS
0.318546
0.30 6124
0.426917
0.291489
0.267029
0. 322661 
0. 508231 
0.571881 
C. 675487 
0.795746
0. 958315
1. 20 227.
1.55683
2.0 6 27
2. 00 343 
3.77432
5. 294 
7. 56554
10. 4783 
309. 835

0,07
DISINTEGRATIOWS 
0. 201926 
0. 194051 
0.272678 
0. 18 3967 
0.166419 
0, 20 5694 
0. 3 2560 5 
0. 370182 
0. 440446 
0.521455 
0. 62986$
0. 79046. 
1.02243
1. 35319 
1.83657
2. 47 147
3. 46427 
4.94757 
6.83095 
304. 936

0.007
DISINTEGRATIONS

4. 33223S-2 
4.16 329E-2
5. 80 678 E “2 
.3. 88R423-2
3. 51705E-2
4. 31 492E-2 
6.89273E-2 
7.997062-2 
9.543102-2 
0.115764 
0.144974 
0.190997 
0. 260297 
u. 36 4055 
0.51 1824
0. 71 2951 
1.3C 714
1. 42037 
1.79756 
263. 3

0. 0007
DISINTEGRATIONS

4. 892668-3 
4.70 ’aeE-a 
6.54281E-3 
4.380233-3
3. 96 396E-3
4. B54B0E-3 
7. 760345-3 
B.893722-3
1. y 76592-2 
1.311632-2 
1.65869E-2 
2.231767-2
3. 150433-2
4. T0 4402-2 
7, 3i 291E-2 
0.11°672 
0.208944 
0.358582 
0.27224
111. 31 3

0. 00007
DISINTEGRATIONS 
4.956792-4 
4.76 3 4 BE -4 
6.6265CE-4
4. 4'5 646E-4 
4. 0 1 5G9E-4 
4.91657E-4 
7.85942E-4
9.u0740E-4
1. G9044E-3 
1.329142-7
1. 66 246E-3
2. 26. 9582- 3 
3.22904E-3 
4.887573-3 
7. 67264E-3 
1.297632-2
2. 40 228E-2 
4.4 p 5792-2
2. 9 2870E-2 
16. 4 364

7. QC000E-7 
DISINTEGRATIONS 

4. 96394E-6 
4.77C36E-6
2. 34 60 IE-4
2. 3TR84E-4
2. 30 856E-4
2. 3 1 251 e-4 
2, 33 201 E-4 
2. 33546E-4 
2. 34 742E-4 
2. 36612E-4 
2. 395375-4 
2. 44927F-4
2. 54 1 43S-4
2. 704392-4
2. gEJS’E-U
3. 51 924E-4
4. 6 507‘’E-4 
4. 6C 9292-4
2. 4P 51
0.173457

-tv
00

Age = 32 year. Light Activity 
Particle Diameter = 1.0 l

»tc« r
N

4

r
7
8

10 
i 1 
12 
1 7 
1 4 
" 5 
if. 
1 7 
■* R

20

DEPOSITION 
0.620599 
4.JL,P5 
2.40329

1C. 1377 
15. ° 9 
21.9472 
21.7881 
22. 5*68 
2*.
19.9K 75 
1 0. 5^8 8 
*6. '•RP6 
1 4. 2437

1j.6* V1 
9 . R5°95 
H. l, 134 
1 1a 4 7p 4 
77u. :<-.9

70
DISINTEGFATICNS 

G.62C174 
3.99911 
2. 4G ‘,84 
6.59728 
1C. 1 262
15. 9 007 
21. 8 33
21. 7739
22. 5021 
21. 5447 
19. ^ 4C 5 
IP. 5 867
16. 7779 
14. 2 339 
12, 3844 
10.6v6R 
9.35253 
10. L 1 19 
1 1, 4709 
774. 256

0.7
DISINTEG? at ions 
0.58^774 
3. 74505 
2. 26 926 
6. 21807 
9.56234 
15. 1175 
20.5149
20. 4637
21. i 40'’
20.2399 
10. 7343 
17.4616 
15.3872 
13. 3735 
1 1. k 361 
°.36 644 
9. 25 796 
9. 40 791 
10.777 
772, 897

0.07
OISINCEGPAT IONS
0. 368152
2. 37 399
1. 51145
3. 96 242
5. 36 36 
9.59701 
13,0 952 
13. 1826 
13. 6 BO4 
13. 1455 
12. 2038 
11. ■’771 
10.0129 
P. 72 5 3'1 
7, 59462
6. 50 949
6. u 4 947 
6.14 905
7. 0 2 564 
760.666

0. jG 7
DrsI^TEGPATIONS 

7. 89P57B-2 
0, 51-9327 
0. 32*375
0. 83.5845
1. 2 r- 77 4
2. , *788 
2.77 29r»
2. a^uon 
2, 95 21 
2. 8 B 972 
2. 7 5 543 
2.6C 1 6 
2. 42 783 
2. 2C 134 
?. *7 0117

1.76358 
1. r.^-io 
1.73212
1. 34 979 
656, 805

G, GG-G7
T'Isi”:egt a*“ ions
8.92031"-3 
5.757155-2 

67642E-2 
9. 4.j083E-2 
0. 14*7 09 
j. 2 ? 7 T5 7 
4.312259 
0.3*6517 
C.3 3 79 8 6 
0. 37 691 1 
0.314117 
j. ^*7-5 
u.798542 
0. 275u 39 
0. 26 56*1 
C.27^334 
0. 313129 

4-. SEI7 
C.279998 
277. 672

j» 0G OO7

9.d.3 7',''T-4 
5. 82754E-3 
5. 77.72UE-7 
9. 5299 5"-3 
1.41517"-'* 
2. 3wG34*:,-2 
7. 7 6 252E-2 
3.2v 569F-2 
3.172652-2 
?.3* 21RE-2 
?. IP 521"-2
1. 1 * 572E-2
2. 94 16 0^-2
2. 87 4857-2 
7. 16 24* 3-7
2.3°127E-2 
* m514993-2 
C.^49975
3, J 1 275R-7
4 1. : 0 07

7.00 000 ^ - 7 
DISir:EG?A"IONS 
9.v 5027E-6 
5. 8 7 59r- 7-5
2. 7 1 74RT-4 
1. 27 '»t;7’-4
3. 7 7 0 3 6 E - 4
4. 6 * 1 355-4
5. 4P 450 E-4 
5, 5 1 °4r)F -4 
5. 67974E-4 
5.6140oE-4 
5. 4PG8(r-4 
c:. U . 6545-4 
5. 27 8907-4 
c-. * 1 gU-’5-4 
r. 0 4 42 7 E-4
1. 1 0 f ? -j E - 4 
5. '3 p 777 ' - 4 
e . 1 ? ^ 4 0 5 - 4
2. 5 5 5997-4 
u. ‘437691

Table 5, Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 0 years. Resting 
Particle Diameter = 0,01 u

IlFCA Y COHSTAHT= 70 0.7 0.07 0. 00 7 0.0GG7 u. 00 007 7.C0GQCE-7
V r>E?o?i"'iou risirTE';? a-iows Disr »:TEG3 ATICNS rUSIV’T’EG RATIONS 0ISIVT5SP A*" ICNS 018177 EGR A^IOVS r'ISI‘."T,EGR f-TICVS DI?IN^ EGR AT IONS: 1. 92f'47E-2 3. 92377P-2 3. 674505-2 ?•3? 9265-2 u.99732E-3 5. 64 3797-4 5. 71 7763-5 5. 726015-7
2 2. 401 SfiE-S 2. 47n86F;-2 2. 32 2115-2 1.47211E-2 3. 158347-3 3. 56 6925-4 3. e1 3675-5 3, S'* 098E-7
T 3,9C6rOE-2 3.90401H-2 3. 651035-2 2. 268365-2 4. 8w 6842-7 5. 41 9867-4 *.87826E-5 9.283275-6„ 2. 94S34P-2 S4 656TJ -2 2. 374645-2 1.463845-2 3. 112645-3 3. 51 1628-4 3.9j80^3-5 9.y8 2545-6
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1. S?2tl'»T!:-2 1.522975-2 1.47 3615-2 3.912705-3 1.878732-3 2.11741E-4 2.434375-5 9.0 uq51E-6
7 7,2?-03e-2 3. 220092-2 7.y4 7595-2 1.88 4145-2 ?. 978105-3 4. 48 37 1 5 -4 u. 805305-5 9.171282-6
0 4. 4.52S225-2 4.27522^-2 2.666095-2 5.620535-3 6.. 33 2402-4 6. 654845-5 9. 344202-6
9 6.12r9lE-2 6. 122325-2 5. 70 42°5-2 3. 655155-2 7.689852-3 8.658185-4 8. 98983S-5 9.569445-6
10 fl. 6 ^ 3 fi 4 n; - 7 8.620325-2 8. 136727-2 5. 2G314E-2 1. 096517-2 1. 2.7 417E-3 1.270255-4 9. 9?5945-6
17 0. 11P718 C. 1 0644 0.111786 7. 235695-2 1. 57 3728-2 1.726175-3 1.767C0E-4 ■'.042715-512 u. ifilT-’S 0. 163612 0.154044 0.10 0711' 2. 167305-2 ?,441895-3 2. 490125-4 1. 11 4355-5
« 7 0, 2271 j? 0. 22695R 0.211553 0.140621 3. 10 3598-2 3. 51C 165-3 3.572475-4 1.222392-5
14 0.31’621 0.31 342 0.29477 0. 194383 4. 4 6 G43 8-2 5.0931PE-3 5. 11*0705-4 1.3° 28 3E-5
1 5 0,4 2709S G.42678 0.401230 0.263992 6.31P84E-2 7.343345-3 7.478117-4 1,61289E-5
1 f> y.962097 0. 56 1723 0.528035 0. 34697 3 8.812107-2 1. y6 5748-2 1.J4013E-3 1.956075-5
1 7 0.74P97 0.748434 W.7y 9437 0.461232 0.123679 1. 609437-2 1. 66 3325-3 2. 53 25'*7-5
10 y. 900671 0. 979984 0,920947 0.602739 0. 1 66536 2.403475-7 2.520325-3 2.543012-5
i q 1, 20C99 1. 2001 1.1271 0.7 3 29 4 8 0.174755 2. 087695-2 2. 12 497E-3 1.972805-5
70 6.59397 6.59 104 6. 58487 6.50 444 5. 79 649 2. 77*56 0.44683 4. 78 9fii e-3
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Age = 0 years. Resting
Particle Diameter = 0.05 u

DFCA Y CO RSIA Mia 70 0.7 G. 07 0.007 0.0007 0. 00007 7.OOOOOE-7
K DEPOSITION DISI’JTEGRATTCNS DISINTEGRAT IONS DISINTEGF AT ICNS OISIN^EGR AT IONS DISINTEGF ATICNS DISINTEGRATICNS DISINTEGRATIONS1 1. 5 8700 E- 2 0. y1586 5 1. 40 5995-2 9. 4 1 970 E-3 2.02C95E-3 2. 28239E-4 2. 3 1 230E-5 2. 31 564E-7
2 1,C4817r-2 1. 0 4 7465-2 9.0y911E-3 6.217982-3 1.33404E-3 1. 50 662E-4 1. 57636R-5 1. 52 656s-73 1. 586675-2 1.58450E-2 1. 48 .3165-2 °.208105-3 1.951205-3 2.200025-4 2. 437995-5 4.9’5555-6
4 1.G4703E-? 1.046305-2 Q. 759422-.3 6.015745-3 1.279045-.3 1. 442975-4 1.651415-5 4. 85489S-6
5 7.889 21E-3 7. 88 3675-3 7. ?G 7005-3 4. 50 117B-3 9. 59 824E-4 1.08 325E-4 1.269U6Z-5 4.84 4725-fi
6 6,C514 ?E-3 6. 65110E-.3 6.42954E-3 3. 09061 5-3 8. 20.3105-4 9,245515-5 1.092775-5 4. 839215-6

.7 1.38475^-2 1 . 38 3907-2 1. 309795-2 8.097685-3 1.70 977E-3 1.927g4E-4 2. 09 421 E-5 4. 89 8605-6
8 1.943055-2 1.942705-2 1.P3544E-2 1. 1 4 46?5-2 2. 4i 300E-3 2.71865E-4 2. 08 360E-5 4.97 114E-6
9 2.63449E-2 2. 6 ? 292E-2 2.487625-2 1.577015-2 3. 307195-3 3. 72 36.3E-4 3.B9045E-5 5.06 7295-6
16 3.71096E-2 3. 71 667S-2 3. 50516E-2 2.24 1825-2 4.724215-3 5. 31 722E-4 5. 49U79E-5 5. 225G9E-6
1 1 5. 141 365-2 5. 130155-2 4.84153E-2 3. 1? 486E-2 6. 644765-3 7.478455-4 7.675405-5 5.44008E-6
' 2 7. * 4f 96E-2 7. 14244E-2 6.72527E-2 4. 40 2605-2 9. 46 824E-3 1. w6 678E-3 1.099665-4 5. 7583BE-6
1 3 0.100 211 0.100148 9. 42 3945-2 6.2y 976 E-2 1. 37 132E-2 1.5510 3E-3 1. 580195-4 6. 24774E-6
1 4 G. 1 40 4 4 4 0. 140 354 0. 13 2011 8.712155-2 2.j 0 19 25-2 2. 29643E-3 2. 32720S-4 6.99242E-6
1 5 y.19496? 0. 19 48 37 G.18 3187 0.120621 2.89484E-2 3. 3P643E-3 3. 42969S-4 8.y9 6 36E-6
^ 6 0.263251 0.263081 0.247316 0.162636 4.15G40E-2 5. 0 2883E-3 5.146Q0E-4 9.816795-6
1 7 0.362566 0.367331 G.34G564 y. 22 3458 6.0 4006S-2 7.89762E-3 8.16772E-4 1.2R553E-5
« 8 0.097156 0.496833 0.466922 0. 305767 8.539395-2 1.24526E-2 1. 31 181E-3 1.31964E-5
19- 0.647971 0.647546 0.608155 0. 395482 9.42937E-2 1.123775-2 1. 14 6595-3 1. 06440B-5
20 5. 1 8522 5. 18515 5. 1781 5. 11486 4. 55815 2. 18259 0.35137 3. 76637E-3

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 0 YEARS; Resting 
Particle Diameter = 0,1 u

OECAY CORStAWT* 70 0.7 0.07 0.007 0.0007 0. 00007 7. OOOOOE-7
R DEPOSITTOR DISINTEGRATICNS DISINTEGRATIONS DISINTEGR ATICNS DISINTEGRATIONS DISINTEGRAT IONS DISINTEGRATIONS DISINTEGRATIONS
1 1.12499E-2 1.12421E-2 1. 0 5 279E-2 6.67364E-3 1.43180E-3 1.61702E-4 1.6 3821E-5 1.64058E-7
2 7.83083E-3 7.82546E-3 7. 32832E-3 4. 64541E-3 9.966S1E-4 1.12558E-4 1.14033E-5 1.14 198E-7
3 1. 1433 4 E-2 1.14256E-2 1.06967E-2 6.64 2Q9E-3 1. 40726E-3 1.58669E-4 1.75 847E-5 3. 56316E-6
t| 7.82140E-3 7. 01 602E-3 7.29 489 E-3 4. 49592E-3 9.55 71IE-4 1.07817?,- 4 1.22913E-5 3. 50 879E-6
5 6,2 3588E-3 6. 23 166E-3 5. 78328E-3 3* 55984E-3 7. 58 894B-4 8.56455E-5 9.91863E-6 3. 50 529E-6
6 5. 7S219E-3 5. 7 5 1 41 E-3 5. 53 455E-3 3. 35646E-3 7. 0 8 4753-4 7.98611E-5 9.21760E-6 3.50708E-6
7 1. 10904E-2 1. 1 0 841 E-2 1.04805E-2 6.47973E-3 1. 36864E-3 1.54264E-4 1.66529E-5 3.55206E-6
8 1.50761E-2 1. 50 67QE-2 1.42258E-2 8.86919E-3 1. 87036E-3 2.10738E-4 2.22834E-5 3. 60 369E-6
9 1.98277E-2 1.98 158E-2 1.87 134E-2 1. 18 191 E-2 2.48724E-3 2. 80059E-4 2. 92 248E-5 3.66982E-6
10 2.72945E-2 2.72777E-2 2.57184 E-2 1. 64379E-2 3. 464592-3 3.89965E-4 4. 02 865E-5 3. 77 853E-6
11 3. 6966 9E-2 3.6 9 438E-2 3.48071E-2 2.25266E-2 4.77487E-3 5. 37 408E-4 5. 51 596E-5 3. 92503E-6
12 5.07962E-2 5. 0 7 641 E-2 4.77 963E-2 3,12776S-2 6.72569E-3 7. 57779E-4 7. 74 143E-5 4. 14481E-6
1 3 7.06444E-2 7.05994E-2 6.64331E-2 4. 37 670E-2 9.663682-3 1,09300 E-3 1.11370E-4 4. 483502-6
1 4 9.86170E-2 9.05537E-2 9.26 953E-2 6.11736E-2 1. 40562E-2 1.605382-3 1.63418E-4 5. 30 225E-6
15 0. 13683 0. 136742 0.128567 8. 466HE-2 2.03229S-2 2. 36349E-3 2. 40809E-4 5. 77717E-6
1 6 0.185155 0. 185035 0.173949 0.114404 2.92 186E-2 3.54124E-3 3.62 402E-4 6.99599E-6
1 7 0.256352 0.256185 0.240797 0.158018 4.2776CE-2 5.59813S-3 5.79G34E-4 9.17435E-6
18 0.354502 0.354272 0.332946 0. 218059 6. 10 331E-2 8.91R89E-3 9.39823E-4 9.45464E-6
19 0.467817 0. 46751 0.43907 0.285527 6. 80 773E-2 8.11332E-3 8. 27803E-4 7. 68524S-6
20 4.45846 4. 4584 4.45233 4. 39796 3. 9 1 928 1.87668 0. 30 2122 3. 23 848E-3

Oi
o

DECAY CONSTANT^ 70 0.7

Age = 0 years. 
Particle Diameter

G. 07

Resting 
= 1,0 p

0. 00 7 G.0G07 0. 00007 7. 00 00CE-7N DEPOSIT ION DISINTEGRATIONS DISINTEGRATICNS DISINTEGRATICNS DISINTEGRATICNS DISINTEGR AT IONS DISINTEGRATIONS DISINTEGFAT IONS2. 0 28 2‘,E-2 2. 0 26822-2 1.39 806E-2 1. 2G317E-2 2.581367-3 2. 9-. 529E-4 2. 95 350E-5 2.967767-7
(. 3.94733E-2 3.8U470E-2 3. 6GG44E-2 2. 28232E-2 4.8966GE-3 5.530Q5E-4 5.60 252E-5 5. 61 0617-73. 1 809*72-2 3.179142-2 3. JU775E-2 1. 881107-2 3. 96197E-3 4.462807-4 4.6SU09E-5 3.466537-64 5. 671uOE-2 5. 66 76 9?-2 5.31259E-2 3.280002-2 6.953972-3 7.842382-4 8.065397-5 ^ 8\i 695E-67. 804 2°E-2 7.8G036E-2 7.3G053E-2 4. 47162E-2 9.515987-3 1.37372E-3 1.09 871E-4 4.1175C7-66 0.113139 0. 113137 0.1G 70? 3 6.545032-2 1.387287-2 1. 56 455E-3 1.594827-4 4.622117-67 0.153507 0. 15341 1 0.1443C2 8. 9 2 3747-2 1.988742-2 2.12 945E-3 2.166107-4 5. 1 68097-68 0.169658 0.169548 0.159297 9. 97 146E-2 2.09 548E-2 2.36192S-? 2.4GG72F-4 5. 398827-6
0 0.172364 0.172252 0.161885 G.10166 2. 1 4602E-? 2.4 ^ 773E-3 2.456477-4 5.451617-61 0 U.175385 0.17627 0.164597 0. 10 4166 2. 20 1127-2 2.479197-3 2.818007-4 5.51 1437-611 0.164917 0.16401 0.154862 9.90 9007-2 2.10 106E-2 2.365997-3 2.402767-4 5. 39 386F-61 2 0.164685 0. 16 4578 G.184627 9.976797-2 2. 7 36417-2 2. 4U 750?-3 2. 44->0?7-4 5.4’2757-61 3 0.1610G6 0. 16090 ? 0. 151196 9. 3?114E-2 2.14 712E-2 2.42622E-3 2. 46 334E-4 5.45 Q897-61 4 0.162407 0.162301 0. 15253 9.969882-2 2. 251527-2 2. 564187-3 2.60 5047-4 5. 5°0607-61 5 C. 1726 32 0.17257 0.162184 0. 10 6197 2.50 003E-2 2.893197-3 2.944197-4 5. 93CG57-6
\ ® u»191139

0.23836
0. 313004

0. 19 1015 G.179541 0. 11 7805 0,G2964i 3.57231E-? 3.65?68^-4 6.6 4 G59E-6

1 8
1 9

0. 23 820 6 u.223805 C.146804 3.938487-2 5. 12662S-3 5.2° 839E-4 8.2 9 6887-6
0. 31 280 1 0.29 3972 0.1° 2539 5.392227-2 7.834137-3 8.300657-4 8. 36045?-6

Q»41442', 0. 41 4149 0. 388956 0.252937 6.j 30 712-2 7.1P 728 E-3 ' 7. 33 7197-4 6.308067-620 6.76335 6.7*326 6. 74 407 6.66 171 5. 93664 2. 34266 0.457633 4.9o 541E-3

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 2 years. Resting 
Particle Diameter = 0.01 p

rzcf. y rc NSTayT= 70 0. 7 G.07 0. Cu 7 G.0C07 0.00007 7. GC 0007-7
” L^pcsi' rn*’ ijJSIF Y ECF .IT IONS riSI”?7GF. ATTrM7 DIS!.*'" EG!Mr IOWS DISIft’ TEG HATTONS DISI"EEOaSOICNS DISTNTEGEATIOJJS M71Vr SGRSTIONS
’ 9, 4721 ne>-2 9.488702-2 3, 8f 435 7-2 5. f>i 91G7~2 1. 20 5557-2 1. IFIS-E-.l 1.379157-4 1. 38 1347-62 6.2J9C4F-2 8. 7 j Ull*,-2 5.904187-2 3. 7tt 765E-2 8.029697-1 9, u 6 344 7-4 9.137297-5 9. 2C 0555-7
■* 7,74CrT2F-2 7.778377-2 7. 258937-2 4.5? 982E-2 9.5° 92GF-3 1. OR 1677-3 1. 10 6727-4 4.469477-5
n M434E-2 *.5^9807-: 8.090427-2 1.770407-2 7.99624E-3 Q.01752E-4 2 2 990 E-5 4.442705-5

4, fr'>2Qr-2 4.67 999 2-2 4. 159507-2 2.66453E-2 6.71290E-3 6.445917-4 6.612165-5 4. 41 9727-5
r» ?> 781 74F-2 7.7R 1005-2 3.6f9107-2 2. 263437-2 4.718797-3 5.1110 RE-4 5.452207-5 4. 39 675E-5
‘T n, 2f-C 12F-2 8.285247-2 7.801317-2 4.811637-2 1.03 OOOE-i 1.16013E-? 1. IP 1177-4 4.466577-5

1140 0. 11473 0.10828 6.86 337E-2 1.44 U62E-2 1.626427-3 1.652577-4 4, 4 01 8 9E- 5
° 0. 0.188093 w. 149083 9.573367-2 2. 0 1 9 32E-2 2.272567-3 2. 3.-613E-4 4.54B20E-5
1 o 0. 7 21 V»5 0.221177 0.2C«?f8 0.1’5354 2.37 7217-2 1.238617-3 1.283907-4 4.64 2455-50.3C9f4 C.309444 0.291301 0.19G865 4. 1 1 9577-2 4,641497-1 4. 706277-4 4.77981 7-5
^2 0. 4 3J304 0. 43 G1C 9 G.404723 0.267056 5.9’797^-2 6.72459C-1 6. R1 670S-4 4.99 6647-5■» T u,f1074 G. 61C348 U. 97fjy 31 G. 37974 1 74690P-2 1.G0G67r-2 t.01535*-? 6.3144?7-6
- 4 u.fl4°04f 0. 8 4 84°9 C. 7 9 7817 0.525045 0. ■'2 7989 1.497687-2 1.52 3507-1 6. 32 1367-5
* o 1,18609 1. 18881 1.11468 0.7'»2379 0.136736 2. 266107-2 2. 3i 6 36E-1 6.614127-5
If- 1. 6C5or- 1. fiO401 1. SG76fi 0.989365 0.2676'4 1. 49 8105-2 3.614437-3 7. 91 8047-5
* 7 2, 2^7 v> 2. 21889 2. 03257 1. 3 6 462 \j, 33*972 6.71 804 E-2 6.07 84GE-3 1.0 3 6527-41 3 3» 0 f- 8 0 4 ?. jf P08 2.88131 1.3P546 0.519193 9.?G140E-2 1.0173?p-2 1.0 2 794E-4
i *) 4.030 22 4. 0 2759 3. 78 126 2. 46474 0.612189 7. 728547-2 7.962107-3 7.183747-5
20 40. 40. ? 101 40.2 752 39, 7833 35. 4 533 16. 9762 2. 7i 296 2. 92 9487-2

Age = 2 years. Resting

Particle Diameter = 0,05 p

DEEP T CCRSHHT^ 70 0. 7 0.07 0. 00 7 0.0007 G. GoGO 7 7. 000005-7
V D7 P031 "In*! DISIREEGRAT IONS DISINTEGFATICNS DISINTEGRATIONS DISINTEGFATICNS DISINTEGRAG IONS DISINTEGRATIONS DISINTEGRATIONS1 4.01 716F-2 4,Q t 440 5-2 7. 75937E-2 2.38306S-2 5. 11 275E-? 5. 774155-4 5. 349825-5 5. 85 9275-7
2 2. 816 487-2 2.81455E-2 2. 67 5755-2 1.67 079E-2 3.584615-3 4.043335-4 4. 101395-5 4.1w 7315-7
"* 3.26?8nP-2 3.26171E-2 3. J6 105E-2 1.915875-2 4.049645-1 4. 561545-4 4. 675875-5 2.146955-5
4 2. 867?27-2 2.865277-2 2.681195-2 1.659955-2 3.52CG55-? i, 96c,575-4 4.067035-5 2. 136035-5
5 2.11455E-2 ?.113115-2 1.970165-2 1.212795-2 7. 580275-3 2.91 125E-4 2, 988815-5 2. 1 2759E-56 1. 8 303IE-2 1.829875-2 1.769755-2 1.u87445-2 2.28G48E-3 2.56 8045-4 2.6352-5-5 2. 118397-57 3.79161E-2 7.709355-2 3.57967E-2 2.243967-2 4.725993-3 5. 32 1255-4 5. 421215-5 2, 14 4602-5
3 5. 1 76 705- 2 5.173545-2 4. 881732-2 3. 09 3395-2 6. 5i 1805-3 7. 33 1573-4 7.4* -115-5 2. 159225-5
9 7.047f7P-2 7.043315-2 6.641075-2 4. 2 6 299 E -2 8.992625-3 1. 012G6E-3 1.027215-4 2. 1 8310E-5
1 0 9. 7596 37-2 9.753515-2 9.188095-2 5. 966977-2 1.268375-2 1. 427717-3 1.447885-4 2.23 3425-511 0.135709 0.135623 Q.12767 8.36447E-2 1.BG531E-2 2.074915-3 2. G6253E-4 2.282547-51 2 0. 188 321 0. 1 982Q1 0.177096 0.116859 2.598455-2 2.942692-3 2.983145-4 2. 372555-5^ 1 C, 267453 O'. 26 7282 0.281302 0.16*893 3. 372695-2 4. 38498E-3 4. 44 9475-4 2.51631E-51 4 G.373683 0.37*422 0.381122 y.231434 5,639355-2 6. 600425-3 6.7i4643-4 2. 742205-5
1 5 G.526284 0.525944 0.4944Q5 0.324921 8. 298647-2 1.007845-2 1.010195-3 3.100793-5
1 6 0. 720 31fl 0.719851 0.676623 0.444127 0.120472 1.577475-2 1.630185-3 3.703435-51 7 1, C 11C 2 1.01037 0.949593 0.622375 0.176802 2.63 GGOE-2 2.77891E-3 4,863035-5
1 8 1. 43156 1.43063 1. 34445 G. 879955 0. 252984 4.40 1288-2 4.818745-3 4. 86 960E-5* 9 1.9419 1.94063 1.8229 1.1874 0. 294959 3.723875-2 3.836453-3 3.46137E-520 27. 18 27. 1 796 27.1427 26. 8112 23. 893 11 . 4 408 1.84 182 1. 974275-2

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age - 2 years. Resting 
Particle Diameter = 0.1 jj

DECAT CONSTANT*' 70 0.7 0.07 0. 007
N DEPOSITION DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRAT IONS1 2.79893E-2 2.79 7G2E-2 2. 61 932E-2 1.66 038 E-2 3.56228E-3
2 2. 1410 IE-2 2. 1 3954E-2 2.00 362E-2 1.27009E-2 2.72492E-33 2.34566E-2 2.34414E-2 2. 20318E-2 1.3 8190E-2 2. 91803E-34 2. 43895E-2 2. 43 731 E-2 2.28250E-2 1. 41 343E-2 2.99617E-3
5 1.97130E-2 1.97004E-2 1. 84213E-2 1. 13269E-2 2. 4Q788E-3
6 2, 08385E-2 2.08311E-2 1.99769E-2 1. 22961E-2 2.58602E-37 3.67804E-2 3.67579E-2 3.46713E-2 2.17 110 E-2 4. 57652E-38 4, 65096E- 2 4.64809E-2 4.3S155E-2 2. 77214E-2 5. 83953 E-39 5.93629E-2 5. 93258E-2 5. 58 96 82-2 3.58053E-2 7. 55615E-3
10 7. 73576E-2 7. 73 088E-2 7.27944E-2 4. 71721S-2 1.00262E-211 0. 102198 0. 102133 9.61230B-2 6. 2B756E-2 1.35623E-21 2 0.136976 0.136889 0.128794 8.4 0 8Q8E-2 1.88516E-21 3 G,189406 0.189285 0.178015 0. 1 174 2. 7GR89E-214 0.260243 0. 260075 D,244538 0. 16117 3.92221E-21 5 0.363205 0. 36297 0.341201 0.224213 5. 72260E-216 0.494775 0.49 4454 0.464761 0. 305061 8.27 4Q8E-2i 7 0.694G36 0.693585 0.651867 G.427253 0. 1214291 8 0.985128 0.984488 0. 925185 0. 60 5563 0. 17 425719 1.34364 1. 34276 1. 26131 0.82159 0. 20 408920 23. 1897 23. 189 23.1575 22. 8746 20.385

Age = 2 years. Resting

Particle Diameter = 1.0 M

DECAT CO NSTA NT= 70 0. 7 0,07 0. 007
►j DEPOSITION DISINTEGRATIONS DISINTEGR ATICNS DISINTEGR AT IONS DISINTEGRATIONS1 4, 395010-2 4. 3 9279 E-2 4.11372E-2 2. 60768E-2 5.59466E-3
2 0.168794 0.168679 0.157967 0. 100137 2. 14 029E-23 0. 11065* 0. 11G6C8 0.106607 6.92599E-2 1.4 3879E-2
4 0.42177 0.421501 0.396011 0. 245453 5.19502S-25 C.466109 0.465863 0.438973 0.269097 5. 70831E-26 0. 726 4 92 0.726111 0.687895 0.424471 8. 9640RE-77 G.964829 0.964207 0. 90 6445 0. 566276 0.1 * 9597
8 1.0 G6 7 2 1. 00 607 Q.940654 0.595603 0.1 2 5709
9 1.037*1 1.03647 0. 97 3763 0.618635 0.130767
1 0 1.02348 1.^2781 0.960693 0.615087 0.170656
11 0.959906 0,959279 0.9C1152 G.59157S 0.124809
1 2 U.907037 0. 9064^4 Q.85 1485 0. 552337 0.120809■' 3 0.82741 0.83687 0.776792 0.5C 5474 0.I* 3557
14 G.746692 0. 746205 0.70 11*3 0. 457487 0. 10 714 8
* 5 0. 7QQ?6 6 0. 70 8804 0.665994 0.434845 0.10616?1 6 0. 6782",3 0. 677831 C.616966 C. 416585 0.1083741 7 C.735183 0.734705 0. 6 9 0435 0.45170 0.124531 8 0.0789 ^ 5 0.878344 0.82541 0.540027 0.1536851 9 1.*2037 1.1196 1.05168 0.685044 0.1701720 35. 7823 75. 7P18 35. 7 332 35. 2967 31.455

Table 5. Regional deposition and disintegration for monodisperse aerosol

0.0007
DISINTEGRATIONS 
4.023115-4
3. 07743E-4
3. 28770E-4
3. 37860E-4 
2.71648E-4
2. 91319E-4
5. 15 561 E-4 
6.57545E-4 
8. 50508S-4 
1.12867E-3 
1.52872E-3
2. 13 465E-3
3.0 9 855E-3
4. 58 933E-3 
6.94 799 E-3 
1.0B334E-2 
1.807Q9E-2
3.0 3593B-2 
2.57 663 E-2 
9.761

0. 00007
DISINTEGRATIONS 
*. 0 75845-5 
3.11776E-5
3. 36704E-5 
3.45421E-5 
2.7792BE-5 
2.97435E-5
5. 24237E-*?
6.67746E-5 
8. 62912E-5 
1.14443E-4 
1.54941E-4
2. 163925-4
3. 14404E-4
4. 66860E-4 
7.10187E-4
1. 1 1 953 E-3 
1.90953E-3 
3.32458E-3 
2.6S452E-3 
1.5714

7. OCOOOE-7 
DISINTEGR ATICNS 
4.08172 E-7 
3.12226E-7 
1.48684E-5 
1.48493E-5 
1.47925E-5 
1.47729E-5 
1.49883E-5
1. 50925E-5 
1.52577E-5 
1.5*5272E-5 
1.59158E-5
1. 65162E-5 
1.74763E-5 
1.89965E-5
2. 1 4 287E-5
2. 55407E-5 
3.35150 E-5
3. 359815-5
2. 39 500 E-5 
1.6844QS-2

Ln
K>

0. 0CO7
DISINTEGRATIONS
6. 31 84'E-4
2. 42 62UE-3 
1.61 600S-3 
5.95f775-3 
6.438235-3
1. J1036E-2 
1.3U772E-2 
1.41 60 C E-2 
1.472655-2 
1.47 1535-2
1. 4C 68f.E-2
1. 36 58DS-2 
1.292R3E-2 
1.240745-2 
1.2658,'5-2
1. 3C33UE-2 
1.79*1335-2 
2.631585-2 
2.14 84C5-2 
15. 0617

0. jG C07
DISINTEGR ATICNS 
6.4u1225-5 
2.4580CS-4
1. 63933E-4 
s,93 515E-4 
6.524095-4
1.02 361e-3
1.36524E-3 
1.43 4T95-3 
1.49 163E-3 
1 . 490485-1 
1.42 4885-3
1. 38990 E-3
1. 3‘,u33E-3 
1.26 0545-3 
1.29 098E-3 

42 4885-3
1. 89 '>675-3 
2.914335-3
2. 21 335E-3
2. 42475

7.OOOOOE-7 
DISINTEGRATIONS

6. U** 0465-7 
2.46155^-6 
1.378715-6
1. P* 966E-5 
1.863545-5 
2.232002-5 
2.573145-5
7. 6 390 3E-5 
2.697805-5
2. 5° 1605-5 
2.62 U77E-5
2. 5023q5-5
2. 50 154^-5 
2.456755-5 
2.486985-5
2. 62220E-5 
3.097045-5
2. °0 ’OUE-S 
1.99 6955-5
2. 599115-2

PARTICLES (PER BREATHING CYCLE)



Age = A years., Resting

Particle Diameter = 0,01 w

DEC A Y (T NSTAMT* 70 G.7 0.07 0.0C7 0. 00 07 G.90007
" nr.?osT-’Tcv DISITTEGE AT T ON’S OISTt.'TEGR A'” IONS DISINTEGr. ATICVS DISIFTEGPANIONS DISIN^pcPATICNS DISINTEGRATIONS1 u. 162^79 y.161963 0.151670 9.61403E-2 2.56282^-2 2. 32 967E-3 2.360207-4

0- 110 4“’ 0.110395 0. lu 3301 6. 55 332E-2 1.4j590E-2 1.507072-1 1.69 8602-4
"* 0. 1 72-1 y.177071 0. If 1243 u.1u 106 2.130022-2 2.40° 342-3 2. 45 5097-44 0 , 1C 9 1 2 3 C.1C ftG43 y. 10 7026 6. 319HE-2 1. 3? 097^-2 1.511062-3 1.54120E-4r 7. 67162^-2 7, 66 6232-2 7. 142202-2 4.390R9E-2 9.? 6010 1.556092-3 1.00 G61E-4f. 6 , C 6 9 9 i S- 2 6,Of866*-2 5. 006252-2 3.6 1 990 E-2 7.579195-3 fi.53334E-4 P. 7i 513E-57 u. 1 7 '*5 87 y.132483 0.12519 7, 8 57152-2 1.664262-2 1.06 ’ns-? 1.995077-40.104w’7 0.18 7924 0. 1 7 3565 U 11G139 2. ’I 8372-2 2.610022-3 2.65Q30E-4

0.257432 0. 257275 0.238823 0.153585 3. 24 125Z-2 3.647647-3 3.7G010E-4
’ 3 C,7 55390 0.355105 u.334401 0.2'’ 7336 4.62 3712-2 5. 20 4852-1 5. 276470-411 0. 4 9/996 0. 49 2673 0.463707 0. 30 411 1 6.574342-2 7.41 17Q7-3 7, 50 9687-41 2 0,697775 0.607336 0.64F748 0,426795 9.51i61"-2 1.07760E-2 1.y9 240E-3
^ 1 U. 974 8 56 0.97 423 5.916257 0.6u 466 7 0. 140246 1.60 6617-2 1.630292-3^ 4 1,36172 1, 36C84 1.27052 0.843107 0. 2u 5978 2.41477E-2 2. 45710E-3
1 5 1, 899 ^ 3 1.39 795 1.7841 1. 17 214 0. 3G01C2 3.6C ^90 E-2 3. 73 8432-3
1 n ?. 57661 2, 57494 2.42026 1,50817 0.471577 5.68433E-2 5.879907-1
1 7 3. 5 76?'' 7. 5 77 94 3.3589 2. 20u01 0.624144 Q.’4 6752-2 9.890927-3*P 4,96335 4.96013 4.66126 .3.0 5018 0.873631 0.15282 1.6767UE-21 9 6. 56566 6. 55 137 6. 154 4. 00 99 7 C. 999368 0.126652 1.305972-2
■>G 74.1533 74. 1 527 74. 0519 73. 1 475 6 5. 1 86 31. 2 132 5.02494

Age = A years. Resting

Particle Diameter = 0.05 p

DECAY CONST A NT = 70 0.7 0.07 0.00^ 0.0007 0.00007
V DEPOSITION DISINT7GP ATICNS disintegrations DISINTEGRATICNS DIS I N"“EGT! AT IONS DISINTEGRATIONS DISINTEGRAT IONS
1 6.847997-2 6. 84 330E-2 6.40855E-2 4.062377-2 8. 7 1562E-3 9.84 311E-4 9.972113-5
7 4.9C 3257-2 4.89989E-2 4.5086OE-2 2.908717-2 6.24049E-3 7. 04 779E-4 7.14015E-5
7 7.26293E-2 7. 25904E-2 6.8G417E-2 4.265342-2 9.023177-3 1.y16837-3 1,0 3 687E-U
't 4,715c 4 r- 2 4.71 102E-2 4. 40967E-2 2. 73 148E-2 5.7° T26P-3 6. 530503-4 6.67459E-55 3. 44235^-2 3.44000E-2 3•20766 E-2 1.97 4943-2 4. 2Q130E-3 4.74015E-4 4.852803-5
f 2.9 2356E-2 2. 922042-2 2. 82657E-2 1,73871E-2 3. 64 520 3-3 4. 10 4652-4 4. 20 1Q5E-5
7 6.06554E-? 6.06 1927-2 5. 72590E-2 3.592703-2 7.565742-3 0.521472-4 8. 668662-58.27182F-2 8. 26 6467-2 7.799357-2 4,947642-2 1.041597-2 1.17265E-3 1.190923-4q 0.112511 0.112441 G.1G6Q12 6.81482E-2 1.43829E-2 1.618672-3 1,642137-4-o 0, 15607 0. 15 5972 Q.146906 9.543177-2 2. 0 ?0225-2 2. 28 5423-3 2.317052-411 0.21529? 0.215156 0. 20 2538 0.1327«5 2.870667-2 3. 236->4E-3 3, 27925E-412 0.299751 0.29956 0.29187 0.186009 4. 14 5423-2 4. 69 682E-3 4.76 1112-413 0.424868 0.424596 0,399334 0.263573 6.11510E-2 7.005772-3 7, 109192-41 4 0.595785 C.595401 0.559828 0.368957 9.01871E-2 1.057707-2 1.076362-3
15 u.836351 0.015811 0.785685 0.516297 0.13230 3 1.61368E-2 1,65G23B-3* 6 1. 14612 1. 1 4538 1.07659 G. 706605 0. 192483 2. 53 099F-2 2.6 2604E-3
1 7 1. 6124 4 1.61 14 1.51446 0.99 2502 0.202538 4. 2466BE-2 4.49616E-3
19 2.28325 2. 28176 2. 1443 1.40341 0. 40 3826 7.116487-2 7.01690B-3
19 3. 10132 1.09979 2.91177 1.89683 0. 472379 5.992587-2 6.179222-3
20 49. 0179 49. 0172 48, 9 506 48. 3527 43.09 20.6329 3. 32164

Table 5, Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)

7.00000^-^
7151”TEGRAT TOVS 

2. 36 7r>1E-r,
1.61TGOS-e 
7. 5t;B83E-5 
7.4L 4562-5 
7.376472-5 
7.326G82-5 
7.410772-5 
7. 4804t>?-5 
7.572B4B-5 
7.722372-5 
7.93 7852-5 
8.266592-5 
4.790522-5 
9.6? 1022-^
1.j9o18E-4 
1. 30 5362-4 
1.71 G48,:-~4 
1.694932-4 
1.1 7 6052-4 
5. 386282-?

Ln
GJ

7.000002-7 
DISINTEGRATICNS 
9.98651E-7 
7.15Q46E-7 
3. 54032E-5 
3.4972CE-5 
3. 48758E-5 
3.467032-5 
3. 50 722E-5 
3. 533Q9E-5 
3. 57 223E-5 
3.635872-5 
3. 72599E-5
3. 87053E-5
4. 10 247E-5 
4.46 582E-5
5. 0 3929E-5 
6.02057E-5 
7.90849E-5 
7.902672-5 
5.564S2E-5 
3.56050E-2



Age = A years. Resting 
Particle Diameter = 0,1 «

DECAY COWSYAWT* 70 0.7 0.07 0.007 0.0007 0.00007 7.OOOOOE-7
N DEPOSITION DISINTEGF ATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGR ATICNS DISINTEGRATIONS DISINTEGRATIONS
1 4%74803E-2 4.74478E-2 4.44335E-2 2. 81 663E-2 6.Q4295E-3 6.82 469E-4 6,91413E-5 6.924123-7
2 3.67806E-2 3.67554E-2 3. 44 2Q3E-2 2.18190E-2 4.68 116E-3 5.28674E-4 5. 35602E-5 5. 36 376E-7
3 5. 14591B-2 5.14247E-2 4.82 335E-2 3.0 2 705E-2 6. 40 154E-3 7.21339E-4 7.353963-5 2. 4 3780E-5a 3.74990E-2 3. 74739E-2 3,51 134E-2 2.17 596E-2 4. 61G65E-3 5. 19 879E-4 5. 30695B-5 2. 41 308E-55 3* 1 62 1 3 E-2 3. 16010E-2 2.95511E-2 1.81754E-2 3.86325E-3 4.3S831E-4 4, 45004E-5 2.41043E-56 3* 29111 E-2 3.28993 E-2 3. 15 583E-2 1.94 414E-2 4.08727E-3 4,60 413E-4 4.69343E-5 2.4G322E-57 5. 85132E-2 5. 84774E-2 5.51540E-2 3. 45669E-2 7.28567E-3 8. 20717E-4 8. 33865E-5 2. 4 3 660E-59 7.39111E-2 7, 38652E-2 6.96 232E-2 4. 40 948E-2 9. 29 910 E- 3 1.04593E-3 1.06157E-4 2.45487E-59 9.41933E-2 9. 41344 E-2 8. 86876S-2 5. 68059E-2 1.2G106E-2 1. 35186E-3 1.37 TG5E-4 2. 481703-5
10 0.122847 0.122769 0.115585 7.49288E-2 1.59 381E-2 1.79 430 E-3 1.81890E-4 2. 52 384E-5
11 0.161275 0.161172 0.151600 9.92997E-2 2. 14523E-2 2.41849E-3 2.45 043 E-4 2. 58 280E-5
12 G.217 103 0.216964 0.20 4127 0.134536 2.99453E-2 3. 3924 IE-3 3. 4 3 872E-4 2.6791IE-5
1 3 0.299434 0.299291 0.28147 0.185659 4.30171S-2 4.9 2 701E-3 4.99 959E-4 2.8 3 322E-5
1 4 0.412964 Q.2698 0. 388033 0.255663 6. 24 251E-2 7. 31 948E-3 7. 44 781E-4 3.076583-5
1 5 0.574382 0.57401 0,539581 0.35454 9.08437E-2 1.10 703E-2 1 . 13207E-3 3.46357E-5
16 0. 7834 19 G.782911 0.7*5891 0.482984 0.131549 1.73509S-2 1.79511E-3 4. 12 979E-5
1 7 1. 10133 1.10061 1.03 441 0.677913 0.193062 2.90298E-2 3. 07 369E-3 5.42111E-5
1 8 1. 56288 1.56 187 1.46778 0.960668 0.27666 4.88 200E-2 5. 36 356E-3 5.42253E-5
19 2. 1339 1 2.13252 2.00317 1. 30 494 0.324976 4. 12263E-2 4,251033-3 3.82 814E-5
20 42.2474 42. 2 460 42. 1 993 41.674 37. 1 382 17. 78* 2. 86 204 3.06 871 E-2

<_n
4^

Age = A years. Resting

Particle Diameter = 1.0 M

DECS T CONSTANT^ 70 0. 7 0.07 0. 00 7 0.0007 0.oG 007 7. GCOOOE-7
N DEPOS IT I O’l DISINTEGRATIONS DISINTEGR AT IONS DISINTEGRATIONS DISINTEGR ATIONS DISIN"EGR ATICNS DISINTEGR ATICNS DISINTEGRATICNS

7,Q2P713-2 7.92 320E-2 7. 419913-2 4.7G347E-2 1.0091*3-2 1.13°65E-3 1.154592-4 1.1 5 6255-6
2 0, 2',5575 0.275386 C.257891 0.16*477 3.50732E-2 3.96 104E-3 4.J1295E-4 4. jl 874E-63 0, 1882^4 G.18817 u.178593 0.1^ 5C16 2.414583-2 2.7i58G3-* 2.754507-4 2.408653-5
4 0.406922 0.4866*3 G.45918 0.28525 6,02*102-2 6,79799E-* 6.879197-4 2. 91 7913-56 0.729701 0.7293'’ 3 0. 6973u9 0.42153 9.9* °77E-2 1.3G826E-2 1. j? 1663-3 3.15748E-5
6 1. 1 *94 3 1. 1 *°94 1. o7957 0.666514 G.14060? 1.505757-2 1. 6C 6497-3 *. 73443E-51, 5381 1 1.53 712 1.44504 G.9G **89 u.19077* 2.14 9693-2 2.17762E-3 4. 3G 354 7-58 1.60387 1.6 j 233 1.5065 0.949599 C. 2G043? 2.257703-2 2.286887-3 4.4Q887E-5
° 1,645 ?9 1.6 4437 1.54 49* 0.982324 0.207716 2.3*920 2-2 2. 3 6 9 * 1 E- * 4.487663-5
10 1,61436 1.61 *31 1, 51537 0.970835 0.206339 2. 32 *97E-2 2.357387-3 4. 46 975E-51 1 1. 5173^ 1.5163^ 1. 42455 G. 920315 0.197755 2.229387-2 2.257552-3 4,37GG6E-5
1 2 1. 4569 * 1.4'•599 1.3677 0. 98 737 0.194375 2.198*22-2 2.22 7217-3 4.* *6963-5

1, * D 4 D1' 1.*2348 1.24329 G,8093*9 0.18239* 2.j 7 8523-2 2.10 769E-? 4.21527E-5
1 4 1, 20*74 1. 2C 295 1.13027 0.7*762 G.17*322 2. j 1 G4'7E-2 2. j 4 *057-? 4. 1 49032-5

i, ,\bn* 1. 1 4 69 6 1.07771 0.7u *879 G.17?72« 2.067177-2 2.109207-3 4.2i4903-5
1 f 1, 118 49 1. 1 1 777 1,05039 0.687093 G.179801 2.312623-2 2.384937-* 4. 49 325P-5
' 7 1,2327° 1. 23 199 1. 1e;776 0.757627 G . 2 e 9 7 6 5 *.j6695E-2 3.2*4737-3 5.354063-5
1 9 1. 4 9 4'’ ■» 1. 4 0 ? 1 6 1.40 *18 0.91 90 5 7 0,26190* 4.551833-2 4.98939E-3 5. j42957-51 Q 1. 925 V1 1,92 *85 1. 80716 1. 17 725 G. 2° *1 77 3.71 922—2 3.3*506 7-3 3. 45 *557-5
20 65. 2 *99 65. 2 39 65. 150? 64. 3545 57. *501 *7. 4612 4.U?09 4. 7*8817-2

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 8 years. Resting 
Particle Diameter = 0,01 r

DFCP v Cr »: 91 9 = 7C 0.7 G. 0 7 0. y C 7 G. Ju07 0 • u G U C 7 7. 000007-7
H D^PO-TT-tcv nIBI‘t'TFnr AT ICNS DISIK^EGBAXIOMS rTSTNTEHE mOUS r'IST,,''E'irA7IC>!? DISINTER”ATICNS GISirTEGP A-I^:iS nISIF TETTIT TONS

• 0. 1 1'? 3i 0.2Q?102 •j. 1 0 579 7 3.98618S-2 4.801355-3 4. 5f 0857-4 4.5674?7-6
’’’ c, 7 7T 4 G.217fi-5 0. 2G ?7n 0.1281P? 2.77155E-2 .3. 1 30085-3 3. 17 1 HE-4 3. 1 75607-6
3 j. 0.3’74^5 G. 3 ^ 6477 j•199885 4. 2?465,!'-2 4. 7^9795-3 4.822757-4 1.654167-4
’i o, 2{.r'.e'7 C, 20r)497 j.192481 G.119777 2. 87*21 E-2 2.959192-3 2. 89 700F-4 1.61 -J14E-4

w. 74,,< 0. 1 4 u 1 r> 2 0. 1 3 092 9 8.077422-2 1.7i5R17-2 1. 735472-7 1.962137-4 1. 6? BORi’-a
r C . 1 C 9 4 n G.1CR4i4 u.108286 6.578672-2 1. 377317-2 1.545077-3 1.565917-4 1,61465F-4
7 c.?37G09 o.2’fi9CG 0.223599 0. 1 4,*844 2. 98542E-2 ?.3 6 o9 32-7 3. 4 0 495F-4 1.67*115-4
=! G - ? 2 B G 0 ? G.327878 0.3w 9089 C.198194 4.130787-7 4. 70 543E-3 4. 766217-4 1.640382-4
o 0. 4 49 2r)r> G444 3974 C.423C04 0.274692 5.07605E-2 6.563972-3 6.687197-4 1. 65 4RUE-4
‘'G L , K 2 ^ * b?. 0.678744 0.891875 0.387422 P, 347997-2 9.40 8062-3 °.5?9937-4 1.681432-4
11 0. Til 0. 3r 9804 0.61844 0.5’899 G.V 8958 1. 3453t»'f-? 1 . 36 3022-7 1.719912-4
' 2 1.?1"P 1 1. 21 10? 1. 1 391 7 0.752326 0.172769 1.97247E-2 2. JO 0 30 7-3 1.78G867-4
i 3 1.7173? 1.7177? 1. 6*046 1. J6 164 0.2553P4 ?.970532-2 .3,019107-3 1. 88 1277-4
* 4 2.3971 - 2.790^6 2. 74 736 1. 47 8?2 j.375629 4.831687-2 4. 6 2 74 37- 1 ?.G4005Z-4
1 5 3.33?f7 3.3?05’ 3.13043 2. Jc 402 0.545545 6.957087-2 ■\ 16104’’-? 2. 29 ?947-4
^ f. 4 , 'l 1r. 1 ~ 4.9121° 4.24 084 2. 77998 0. 777615 0.HC276 1.155032-2 2.7? 6002-4
■* 7 ft.36*C7 6. 23 69* 5. 8802'' 3. 95021 1.1C 7?4 j.194277 1.994492-2 7. 587197-4
’ B 0. f-7? 4'» 8.66 68-' 9. 14 44 5. 3 2 749 1. 57951 0.30 7215 3. 45071 T,-2 3. 80 3797-4
1 ° 11. U 2 r,f> 11.4181 1C> •’264 6. 98 36 1.78 2.37 0. 27 88?5 2.490057-2 2.114552-4
2C "l. ?G? 133, 392 133. 17 i7i.544 117. 226 56.1319 9.y?653 9.686357-2

LnLn

Age = 8 years. Resting

Particle Diameter = 0.05 p
*

DEC A Y CONSTANT 70 C. 7 u. 07 G.0C7 0.0007 G.QGC07 7. OuOGGE-7
N D7?0STn’Tn») ^ISINTERP AXIOMS [1 IS IN TFG7 ATICNS DISIN^SRP ATICNS DIS12TER*ATICNS DISINTEGF. ATICNS DTSItJTERF ATICNS DISINTERS ATICNS
1 u. 179814 U. 179808 G.121558 7.7y5552-2 1.653197-2 1.96 7052-? 1.89 152E-4 1.89 425E-6
2 9.438C-4F-2 9.471572-2 8.977397-2 5. 59B847-2 1. 201212-2 1.366602-3 1. 37 43np;-4 1.37636E-6
7 0. 1 39*0 7 G.13901 G.11t??? 8.223312-2 1.74G627-2 1.96 10*2-3 1.987147-4 7. 64 151E-5
U 8.6C233P-2 8. 596512-2 9.05 3512-2 5.0* 242E-2 1.061232-2 1.196367-3 1. 21 2682-4 7,552162-5
5 6. 049057- 2 6. U44947-2 5. 650467-2 3.435787-2 7. 402822-3 9. 350297-4 8.465792-5 7. 51 503E-5
r 4, 970467-2 4.97277E-2 4.79639E-2 2.995662-2 6. 2611 5E-3 7. 04*60 7-4 7. 1 4 1162-5 7.4969*7-5
7 0. 104*53 0.1j 4089 9.822537-2 6. 229297-2 1.3* 125E-2 1. 476247-3 1.4955CE-4 7, 5 4 76QR-5
P o.142574 0.147445 0.134271 8. 607*:8E-2 1.815812-2 2.y4?7iE-a 2.070147-4 7,58U91E-5
9 0.199784 y. 19 7662 G.182449 U.110446 2.516457-2 2. S'*2472-3 2.868862-4 7. 644347-5
*C G.2696G6 0.26 9435 0.253632 0. 166 3. 576767-2 4.030962-3 4.082772-4 7.75567E-5
1 1 0.372058 0.37192 0.349863 0.230405 5, 0 85162-2 5.751247-3 5. 8266IE-4 7.91829E-5
*2 0.51002? 0. 51769 0.496988 0.32 1628 7.386652-2 8. 43 3427-3 8.55241E-4 8, 1 7797E-5
1 3 0.733642 0.73 7169 G.6894G1 0.454531 0.1093^4 1. 27258F-2 1.2° 34 1 E-3 8.609287-5
•’ 4 1.02969 1.02803 0.966455 0.635835 y. 16 1712 1.951617-2 1.9*2927-3 9. 30 2822-5
15 1. 44249 1. 44 155 1.35496 0.889196 0.236548 3.01 922E-2 3.108067-3 1.04 1647-4
* 6 1.9 737P 1.9721 1. 85352 1.21521 G.34072 4.841152-2 5.071942-3 1.23941E-4
17 2. 771 1 2. 76 93 2. 6G250 1.70435 0.49203 8. 221972-2 8.904582-3 1.629007-4
* 8 3, 81164 3.9091 3. 67 35 2.40325 0. 692626 0. 1 38487 1.578232-2 1.6G2737-4
19 5. 29266 5. 2892 4.96877 3. 2’5 G.825624 0.11063 1.15346E-2 1.01658E-4
20 89.0695 89.0689 88. 9471 87. P 608 78. 2979 37. 4 917 6. 0 3569 6.469717-2

Table 5, Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age ■ 8 years^ Resting 
Particle Diameter = 0.1 u

DECAY CC RSY A 70 0.7 0.07 0.007 0.0007 0.00007 7.G0G00E-7
R DEPOSITION DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGF. AT IONS DISINTEGR ATICNS
1 8. 97824E-2 8. 97209E-2 8.4G210E-2 5.32607E-2 1.14269E-2 1.29051E-3 1.30742E-4 1.30931E-6
2 6.88925E-2 6.88453E-2 6.44716E-2 4.086843-2 8.76813E-3 9.9G241E-4 1.GG322E-4 1•GO 4673-6

9. 7 2913E'2 9.72264E-2 9.12091E-2 5. 75839E-2 1.218773-2 1. 37 3Q8E-3 1.39130E-4 5.24380S-5
4 6. ‘>2560P~2 6.52 123E-2 6.11375E-2 3. 8G7843-2 8.G5R40E-3 9.0R375E-4 9.20694E-5 5. 1R858E-5S 5.132253-2 5.12889E-2 4. 8G 404 E-2 2. 962893-2 6.2R753E-3 7. 09156E-4 7. 1 8 841 E-5 5. 1 6 90 5E- 5
6 5.G0G32E-2 4.99826E-2 4.79200E-2 2.990463-2 6.2664RE-3 7. 05424E-4 7,14836E-5 5. 16 432E-57 9.20B73E~2 9.203G3E-2 8.67647E-2 5.49424E-2 1.157253-2 1. 30 3G3E-3 1. 32002E-4 6. 20 601E-5
B 0. V’SGIS 0.118564 0. 111693 7. 147963-2 1.50842E-2 1.69792E-3 1.71984E-4 5.23218E-5
9 0.153236 0. 15314 0.144211 9. 34335E-2 1.98U92E-2 2. 2 3 430E-3 2.263Q7E-4 5.27 248E-5
10 0.2C3314 0.203185 0. 191221 0.12494 2.69045E-2 3.03213E-3 3.G7109E-4 5.34630E-5
11 0. 270177 0.270005 0.254029 0. 167102 3.68455E-2 4.166S4B-3 4,22141E-4 5.45334B-5
1 2 0. 36f 8R6 G.366651 0. 344861 0.227508 5.21950E-2 5. 95 78 1 E-3 6.04 1733-4 5.62 652E-5
1 3 0. 5094 37 0.50 9109 0.478702 0.315492 7.5R327E-2 8. 81 8BUS-3 8.96 286E-4 5. 91 3913-5
1 4 0. 706761 0.705305 0.663066 0.436162 u.110928 1.33707E-2 1.36532E-3 6.378833-5
1 5 0. 983445 0.982808 0.923772 0.606199 0. 16 1187 2.05 679E-2 2. 1 1 725 E-3 7.129633-5
* 6 1. 34151 1.34064 1. 26003 0.826106 0.231643 3. 29 154E-2 3. 44 849E-3 8. 4 7 0242-5
1 7 1. 38464 1.88341 1.7700? 1. 15916 G.334817 5. 59879E-2 6.06421E-3 1. 11 2243-4
1 9 2. 668C9 2.66636 2. 60566 1.63928 0.472827 9.470743-7 1.07961E-2 1.09641E-4
“"5 3, 62Q99 3.62762 3. 40785 2.21874 0.566257 7. 58762E-2 7. 91 107E-.3 6.97224E-5
'•O 78. 2355 78. 2344 78. 1 28 77. 1738 68. 7742 32. 9314 5. 30154 5.68277E-2

Ln
o-

Age = 8 years^ Resting

Particle Diameter = 1.0 p

DEC* T CONSTANT= 70 0.7 0.07 G.U07 G.G u 07 0.00007 7. t J 000 E-7
N D3P0SITIDN DISINTEGFATIONS DISINTEGRATIONS DISINTEGF ATICNS DISINTEGR AT IONS DISTNTEGr. ATICNS DISINTEGR AT TOMS DISINTEGR ATIONS
1 G. 170 00 4 0.169883 0.159095 0 . 10 0 8 5 2.16769E-2 ?.44359E-3 2. 4 7 562E-4 2.47919E-62 0,411 ^ 4 G. 4 ^ 0858 0,3«4757 C.248097 5. 23269E-2 5.9C 961E-7 5. 9 9 706E-4 5.98 570B-6
? 0. ? 15 795 0. 31 5106 0.297752 C. 1^2874 4. C'7129r-2 4. 5P276E-3 4, 641 22E-4 5. 97 C31E-5
4 G. 6756 57 0. 67524^ 0. 6 ^ 6696 0.398777 «». 40 074 "- 2 9.4740'1E-3 9.59640E-4 6.4G787E-5
5 0.978542 0. 97799 0. 92 IQi 3 G. 56 9745 C.I^O^SS 1.?c 695E-? 1.37456S-3 6.8? 704E-5
f 1.50 497 1.50 415 1. 42533 0. 33 Ru5i G. 1 9703’> 2.1 C698E-2 2.1741IE-3 7.58010r-5
7 2. C 4^11 7. j 41 79 1.91 969 1. 2? 024 0.265387 7.97664E-2 2.91?5°E-3 9. 3U047B-*j
8 2. 1 51; 8 7 2.14947 2. J 2 0 2 4 1, 28423 0. ?7 1 3'T5 3. G5 597 E-? 3.j? 510S-3 8. 50 740 E-5
9 2. 21C 13 2. 20894 ?. G'F 649 1.3305 0.2 8 2 5 5 Q 3.18 2 10 E-2 3. 72 28? 7-3 8.670249-5
10 2. 1981 ? 2.1867 2. w 5 4 2 1,32501 u*2C4045 2014GE-2 ?. 24 2427-3 8.6? 25?E-5
11 2. 07079 2. 06 947 1.94 U?7 1. 2f 274 C.275451 7.1* 219E-2 3. 1* 259E-':i 8.5? 40 ? E-5
•* 2 2.01881 2. Oi749 1. 99543 1.2? 4i1 C.276394 ‘3. 1 4263^-2 2. 1P 563^-3 8. 55 754 E-5
1 1 1. EGC'in 1. 98 97Y3 1. 77556 1.I6979 0.26397? 3.10G95E-2 3.14056^-1 8. 51 504E-5
1 4 1.79576 1.79459 1.6963-' 1. 10 199 0.268836 ?. 1 9 ?99'?-2 3. 2r 56 IE-3 0. 61750 E-5
i 5 1. 11r 0 6 1. 81 383 1.70 447 1. 1i 423 0.28477* ?. 55 41 3E-2 3.64 0U7’7-? 9. Ot P9 1E-5
' 6 1,8965 1.89527 1.79109 1.If 567 0.317441 4.40197E-2 4. 5969 jE-3 9.96 7if e-5
17 2.2582 2. 2r 67? 2. 12 G77 1. 379 0.394372 6.45181E-2 6,9f^13E-i 1. 2 0 7412-4

8 2. 9 * * 7 2. 9G9Ri 2.79442 1.79876 0. 5*4391 G. 1.IfSIiE-T 1. 18 236W-4
19 3. 8 796 3 S'7 709 *.64221 2. 3713? G. 60 52 3. It *44E-2 8,455n E- J 7. 451732-5
?C 1 1 7.Q59 117.957 117. 797 116.353 It ?. 693 49.6519 7.99313 8. 56813E-2

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 12 years. Resting

Particle Diameter = 0.01 u

'i'ICKY AN", = 70 0.7 0. c7 O. OC 7 0. 0007 0. J00C7 7.00 OJ05-7
niposi^inv niSTTi'-EGr AT ICNS MSINTPGR AT TCNS TISTHTEGF AT IONS DTSINTEGI? A~IOKS rrST^TGIi ATICNS OISINTEGE ATICNS FISIN^EGP ATICNS

' 0. 4 7(i f P B G. 470386 0. 440484 u.2702^2 ■ 5.99 C 537-2 6.76 5547-3 6. 884217-4 6.06 4117-6
0,3 ^ 7 2 4 0 C. 3 2 2021 0.310929 C.197097 4.22863B-2 4.77565S-3 4. 8 '>8247-4 4.845227-6

3 0.81 -*2" 0. 4P 1405 C. lu 4306 6. 4 59447-2 7.27727E-1 7, 36g79E-4 2. 61 571E-4a 0. ? G 7 7 4 0. 3C 30 4 1 C.2fl1973 0.17729 t.181777-2 4.228737-3 4. 21377E-4 2.5R1GGE-4r u. 7G1 ■» 7 7 j. 0.18793 0. 11613 1 2. 46 542 8-2 2. 70 C 60E-'5 2. 8 1 6997-4 2.5e 8217-4f G » 1 r ?7'3 ^ Gi183698 0.140169 9. 3 56977-2 1.981655-2 2. 19 500"-3 2. 27 3G6E-U 2.5 5 CQ 57-47 u. 3 349?S o. I’U?^ O. 31 5702 0.201584 4. 24 5877-2 4.7790^7-1 4.040107-4 2.866417-4n 0 . U6'4B8 0.46 12 0.43488 0. 230 317 5.930517-? 6.674627-3 6. 7 6 97 lr-4 2.58 1917-47 u» G 3c 702 0.6299J5 0.89 321 0. 30706 3 8.276757-2 9.32o 37S-3 9.419477-4 2.60 2657-4
-o 0 „ P79 2f- *3 0. 37 8706 0.3 2 690 6 0.543003 0.118251 1. 3?451—7 1. 35 1803-3 2. 63 7.30 E-411 1. 2'nrn 1.2i718 1. 1 4 127 0.752596 G, 168714 1.914577-2 1.940277-1 2. 6p 1747-4
*2 1. flp 1.6 812 1.88678 1. 0 4 787 0. 245656 2.32 4607-2 7. 8f 7007-3 2. 780017-41 7 2» ,8464 2. 38 ’1 2.24057 1.47651 C.363201 4. 2°186F-2 4.35904E-3 2. 976033-4
* « 2.^ 21S 3.31935 .1, 120 2° 2.0 5055 o. 5i H9 6. 58 7 477-2 6.74 8077-1 3. 1626.17-4

4, r>2rGr‘. 4.6 1 96 5 4.34197 2. 84 709 0.77 1437 0.1v 1979 1.355607-2 1. 54 125E-41 A f , 2*^243 6. 24837 8, 8724 3. 04754 1. u 9050 0. 16 ‘}316 1, 7 7 026E-? 4.22137E-4
1 7 8. f BP"* 3. 64943 8.12848 5.12051 1. 53709 u.214039 1. 02°11 E-2 5.54 477E-4
* P •M . O'; O f) 11. Q 821 1 1. 2318 7. 34546 2. 1056 C.451922 8.210277-7 5. 19045E-4
1*? 18. f 9 34 15. 6 931 14. 7 336 9. 59776 2. 4001 c.146054 3. 64 1027-2 3. 16551*-4
2 0 181.14' 183. 739 182. 009 130. 656 160. Q91 77. 0889 12. 4103 0. 133028

Ln
'■'J

Age = 12 years. Resting

Particle Diameter = 0.05 y

DECA T CruSTAn= 70 0.7 0.07 G. 00 7 0. 0007 0.00007 7.0G000E-7
N OPPOSITION r-ISINTECP ATIONS DISINTEG8ATICNS DISINTESRATICNS PTSTETEfiRATIONS 7TSINTECPATICNS DISINTEGRATIONS DISINTEGRATICNS

0.1976 39 0. 19.355 6 0.10126 0.H49 2. 46513^-2 2. 78 403 E-3 2.02052S-4 2.8? 45°E-62 0.14264 0.142542 0.113486 8. 46 1687-2 1.0i5U2E-2 2. 0 50 267-3 2.077113-4 2.000137-61 0.200331 0.209242 0.19628 0.124263 2. 633497-2 2, 9f 689 E -1 3. 00 424E-4 1. 198863-44 C.124619 0.124555 0. 1 16734 7.289387-2 1. 54 243E-3 1.73851E-3 1.761110-4 1. 18 466E-48 8. 4 8907E-2 8.48412E-2 7.938447-2 4.90658E-2 1.0 4G98E-2 1. 17402E-? 1.189393-4 1.17522E-4
f 6.925437-2 6.32282E-2 6.56776E-2 4. 14516E-? 8.65 205F.-3 9.7 3 19 57-4 9. R'n652E-5 1.17 215S-47 0, 1 42992 0. 14 390 3 0.135713 8. 66220S-2 1. 824802-2 2. 054007-3 2. j8 0363-4 1.173612-40 G.196850 G. 196735 0. 1 88353 0.11955 ?.5293GE-2 2. 8U667E-3 2. 88 2977-4 1. 184913-4

0.267723 0.267554 0.25196 0. If 437 1 3.51470E-2 3. 957892-3 4,008477-4 1.191177-4
*0 0. 3 71961 G. 37 1731 u.149833 0.229711 6.00215E-2 5. 64536E-3 5. 71 8517-4 1.20 7653-41 1 u.51122? 0.512991 0. 4P26 0. 318261 7,13596*-2 8.09 7G0E-3 8. 20 571E-4 1.230493-4
1 2 0.714704 0.714325 u.671812 0. 443562 0. 10 40 36 1. 19 632E-2 1.214247-3 1. 267847-4
13 1. U 1191 1. 01 120 G. 950803 0.626239 0. 154285 1.318847-7 1. 85167E-3 1.3i009E-4
1 4 1.41692 1. 416 1.3311 0.874874 0. 227815 2. Ri 4873-2 2. 8F 367E-3 1. 432217-4
1 5 1.185.14 1.98406 1. 8648 1.22295 G.331936 4.392847-2 4. 547747-3 1.5° 04RE-4
* 6 2.71216 2* 7iC 4 2.64733 1. 6692 0.474244 7.11918E-2 7. 53502E-3 1.89959E-4
1 7 3. 0010 3. 79933 3.57051 2. 3-1733 0.677451 0. 121781 1, 34 2983-2 2. 499243-4
1 8 5,35285 5. 36017 5. J2784 3. 29859 0.94597 0.204965 2. 40 327E-2 2. 44921E-4
19 7. 21581 7.2111 6,77449 4. 41 305 1. 14035 0. 139116 1.674513-2 1 * 45550E-4
10 122.09 122.088 121.922 120. 433 107. 325 51.3907 8. 27326 8. 86819E-2

Table 5, Regional deposition and DISINTEGRATION FOR MONODISPERSE AEROSOL PARTICLES (PER BREATHING CYCLE)



Age * 12 years. Resting 
Particle Diameter = 0.1 u

BEGAT COWSTAWT- 70 0. 7 0. 07 0. 007 0.0007 G.00007 7. OGOOOE-7
8 DEPOSITION DISINTEGRATIONS DISINTEGRATIONS disintegbations DISINTEGR ATIONS DISINTEGFAT IONS DISINTEGR ATIONS DISINTEGR ATIONS
1 0.13388 0.133788 0. 125289 7. 94 2Q2E-2 1. 70393E-2 1.92 435E-3 1.94957E-4 1.952392-6
2 0.102808 0.102738 9.62 10RE-2 6.09 879E-2 1.30847B-2 1.47773F-3 1.4971GE-4 1. 49926E-6
3 0.145655 0.145558 0.136563 8.65230E-2 1.83366E-2 2.06574E-3 2.G9 174E-4 8.22669E-5
4 9,21579E-2 9.20962S-2 8.63 560E-2 5. 39 648E-2 1. 14 152E-2 1. 28 655E-3 1. 30 326E-4 8. 135712-5
5 6. 3B736E-2 6.88 281E-2 6.45G43E-2 3. 9P738E-2 B.45182E-3 9.53336E-4 9.65790F-5 8.07643F-5fi 6.42794E-2 6. 42514E-2 6.15S05E-2 3. 87723E-2 8.11 178E-3 9. 12 758E-4 9.24449E-5 8. 0 6 522F-5
7 0.121222 0.121146 0.114174 7,27612E-2 1. 53 356E-2 1.72636F-3 1.7484SE-4 8. 116892-5
8 0.157458 0. 157359 0.148197 9. 542777-2 2.Q1922E-2 2. 272782-3 2. 30 177E-4 8. 16037E-5
9 0.20517 0. 20 504 0. 193032 0. 12 5708 2.68713E-2 3. 02611E-3 3.06480E-4 8. 217532-5
10 0.274156 0. 27 3981 0.257798 0. 169G42 3.678 3 OF.- 2 4.15096E-3 4. 20 473E-4 8. 31 216E-5
11 0.366913 0.366678 0.344925 0. 227266 5, 09 Q35E-2 5. 775182-3 5.85264E-4 8.46 301E-5
12 0.50C629 0. 500307 0. 470509 0. 31 0466 7.27175F-2 3. 35950E-3 8. 48455E-4 8.712322-5
1 3 0.697636 0.697186 0.655482 0. 431614 0. 10 6212 1. 25 169E-2 1. 27423E-3 9.727885-5
14 0.961703 0.967077 0.909083 0.597446 0. 155461 1.9 20 26E-2 1.967115-3 9.81328E-5
15 1.3497 1. 34883 1. 26775 0. 831379 0. 225584 2. 9B477E-2 3.0B994E-3 1. 0 9 351 E-4
16 1.84G47 1. 81928 1.72862 1. 13273 0.321901 4.83269F-2 5. 11 585F-3 1.297722-4
17 2. 58311 2.58144 2. 42 597 1. 58816 G.460581 8. 2B788E-2 9.14G72E-3 1.7G714E-4
1 8 3. 65C51 3. 64813 3. 42822 2. 24237 0.645534 0.140168 1.644112-2 1. 675622-4
19 4. 9497 4. 94647 4. 64697 3.02714 0.782224 0. 1G9146 1. 14063',-2 9.98 405E-5
20 107.495 107. 493 107. 147 106.036 94.4951 45. 2474 7.28426 7, 8G808E-2

Ui
CO

Age = 12 years. Resting

Particle Diameter = 1.0 y

DECA Y CONSTANT^ 70 0. 7 0. ot 0. jC 7 0. Ou 0 7 0. 00007 7.00000E-7
N DEPOSITION DISTN'i'EOr ATIONS DISINTEGRATICNS DISINTEGF ATICNS DISIN^EORATICNS disintegrations DISINTEGR ATICNS DISINTEGR ATICNS
1 0.274414 0.274226 0.256804 0.162788 3. 49254E-2 3. 94435E-3 3.996045-4 4. JG 1812-6
2 0.82717 G.526809 0. 49 3341 G.312720 6.709445-3 7.57739E-3 7.676708-4 7. 68770E-6■> 0.441691 0. 44 1419 G. 41621 0.269789 8. 72 3B7E-2 6.44239S-3 6.52252E-4 1. J1 917E-4
4 0.806778 G.8C6277 0.759751 0.478256 0. 1 0 094 3 1.1? 583E-2 1. 1 50412-3 1.067612-4
5 1.13112 1. 1 30 47 1.2 6723 0. 6601 16 0. 1 395'’ 4 1.57260^-2 1. 59 2935-3 1. 1 j 890 5-4
6 1.72775 1. 72678 1.67538 1.02546 •3. ?1 5745 2. 47972E-2 2. 46 087B-.1 1, 19 497'p-4
7 2.153 6 2. 35 208 2. 2 5126 1. 40 1 27 0. 29 5824 1. 3’ 1475-2 3. 37U15E-3 1. 28 2762-40 2.47626 2. 47465 2.32583 1. 4 8 606 0.31465 3. 54 305E-2 3. 58 835E-2 1. 30 279E-4
9 2. 55208 2.55042 2. 39644 1.54 3v/0 C. 329175 3. 70 8G3E-7 3. 755592-3 1.31725E-4
10 2.8409 2. 53 924 2. 39559 1. 54435 0.’33592 ?. 76T33E-2 3. 01 199E-3 1. 32G592-4
1 1 2.43468 2.4 1 296 2. 28604 1. 4 8 82 0. 32855 1.72 10 IE-2 3. 77G292-3 1. 3i 476 5-4
12 2.40284 2. 40 128 2.28616 1. 47133 0. I’ 5069 i. 830455-2 ’.985442-3 1. 3 2 4 60 E - 4
1 3 2. 30643 2. 30 493 2. 16 577 1. 4 1 441 0.335401 3. 91 OGU*11 -2 1.975472-3 1.33237E-4
1 4 2.26RC9 2. 26662 2.12995 1. 39287 0. 348548 4. 27G56E-2 4. 3 2 46 5E - 3 1.366405-4
15 2. 39932 2. 39 776 2. 2532 1. 47361 G.396159 4.992195-2 5. 15 2652-3 1.449042-4
1 6 2.6258 2. 62409 3,46603 1. 6 1 412 0.449005 6. 59 897E-2 6.965302-3 1. 63216E-4
17 3.?71f7 3. 26954 3. 07255 *>.01069 0.577346 G.1C 2736 1. 1 2 491^-2 2.J^ 8502-4
■' q 4,35843 4. 35 56 4,o9 3G1 2. 67918 0.77035 C. 16 7061 1.959132-2 1.99 6632-4
1 9 5. 8 38 84 5. 985 5. 53868 3.6015 0. 9’ 064 1 0.129855 1.366575-2 1. 107845-4
70 164.123 164.121 163.899 161.896 144. 275 69.0 8.38 11. '♦216 G.119214

Table 5, Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 16 years. Resting

Particle Diameter = 0,01 n

Y CC*!ST^MT = 70 0.7 0.07 0. GO 7 0.0007 0.00C07 7. 09 000E-7
DE?osr”inN DISTNTSOrIT IONS nlSINTfi'jlATICNS PIS!MTB9E ATICNS DT 51VT E97 AT I011S r'ISIV"TRn ATICHS 0151NIEfiEATIONS 2ISIATTOVS
U.f 31212 v.8 30779 0.5C 0706 0. 37 4449 3.0? 36CB-2 07286B-? 9, 191760-4 9. 2o 5030-6
(Jj 4«;mo 12 0. 4r- 1682 0. 47 3>q<S9 0.268119 5, 752373-2 6.41651E-3 6. 53 165E-4 6, 5° 1160-61 ■j. 0. &c 450 0 0.65 ■'56 7 0.413554 8.77S36E-2 R.886460-1 1.0C 125E-3 7. 6 ? 17 40-4

H j.4CC626 0. 40 C ’56 0. ’264 0. 23 4878 4.969T4T-2 5, 60 021E-3 5t6'T2H71~(i ’. 578850-4
\j4 2f,i or,? u. 2f C'80 4 G. 2 4 414 2 0.151139 ?.20494’’-2 3.614220-7 j.ee-'iu^-u 7. 5522 90-4

( G * 1 *)f 7 42 0.19666’ 0.18923 G.120466 2. 5*1610-2 2. 02 398T-3 2.889750-4 3. 53 45* 5-4
7 4287-' 0.4? P444 0.403923 V,. 2^9016 5.469343-2 1 4 8970-7 6.227215-4 7. 55 6 36S-4R U. 5RRr.7S 0.58R206 0.554039 G.358795 7. 61 3967-2 8.57G12F-3 9. 679260-4 7.5 7 1 36 E -4
•5 0. 8jl8r.#-. 0. 80 1449 0.754572 G. 493964 0.106244 1. H711B-2 1. 21 211 5-3 599550-4
"0 ^, 1 170 8 1.H 121 1.0 5 12 6 0.691457 0.151969 1.7* 7560-2 1. 7 ? 194 0-3 3.64’495-4
11 1.84o 31 1.53932 1.44792 0.955168 0.2^ 686 7 2.46 0440-2 2. 50 243 E-3 3.712510-4
i 2 13883 2, T 3 721 2. Ou 98 1. 32616 0. 31 5995 3. 65755r,-2 3. 7i 5090-3 7. 927160-4
1 3 31 018 78 3. ui 7R1 2. 87713 1.067 Li. 467575 5.5771 IE-2 5. 686270-3 4.319290-4* 4 4 , 4. 20007 3.94 no 1 ?. 59287 0.605427 8.677715-2 8.874210-3 4. 334520-4
1 r) 8t 84484 5. 84 u84 5. 48954 3. s^aie 0. 98752 0. 1 74484 1.398930-2 «.345800-4
’ r-, 7, 89038 7.89 325 7. 41 914 4. 85882 1.38761 0.217007 2.318842-2 5. 7",2652-41 7 1 .j. 9 3* 10. 9 239 10. 2658 6. 7,' 116 1.94 325 0.366934 4.10 5150-2 7. 596560-4
* R 1r3. 05 24 15. 0 825 14. 1731 9. 26 832 2. 6526? 0.60295 7.2?420E-2 7. 38 27? E-4
1 R 1 8.7887 19. 7730 18. 577 12. 1055 3.15313 0.454199 4. S1R450-2 4. 1 4 6110 — 4
?C 290.88? 238. 86 738. 595 235.622 209. 976 100. 544 16.186? 0.173502

Cn
"O

Age = 16 years. Resting

Particle Diameter = 0.05 y

OECAY CONST ANT= 70 0.7 0.07 0.007 0.0007 0.UOCG7 7.000003-7
DEPOSITION DISINFECT ATICNS DISIN'I 0G3 AT IONS DTSINTEGPATICNS DISIN-EG?ANIONS DISINTEGRATIONS DISINTEGR ATIONS DISINTEGR ATIONS

1 G.25876’ 0. 258504 0.24 2156 0.153503 3.293330-2 3.719360-3 3.768H0-4 7. 77 7*55 0-6
2 0.193129 G. 192996 0. 180736 0. 114568 2. 458000-2 2. 77598S-3 2.R1 276E-4 2.816423-6
1 0. 281 85R u.281667 0.264253 0.167732 3.55921E-2 4.0* 9850-3 4.060993-4 1.653803-4
4 0.163H2 C. 16 3072 0.152869 9.570170-2 2.G245UE-2 2. 28 1620-3 2.S’ 1060-4 1.671975-4
5 0. 109044 0.10897 0.10 2C2'’ 6.316420-2 1.339150-2 1.51011E-3 1.529720-4 1.62 1 18E-4
6 8. 67C561’-2 8. 627015-2 8. 29022E-2 5.273390-2 1. 10020 0-2 1.27 7160-3 1. 252850-4 1.613990-4
7 0. 1824C8 0.182355 G. 17 1904 0. 1 10208 2.3247C0-2 2. 6 1 6440-3 2.649783-4 1.622553-4
8 0.24B861 0.248704 0.234251 0.1S16B1 3. 2108OE-2 3. 623035-3 3.66919E-4 1.62 8390-4
9 0.?7799 0. 337767 0. 31 800’ 0. 20 8099 4.476590-2 5.0 4 400E-3 5. 10 7220-4 1.639923-4
*G 0.469591 0. 469281 0. 44 1558 C. 290474 6. 3P321E-2 7.21 4 36 E-3 7.3Q838E-4 1.65789E-4
11 0.647154 0.646739 0.608339 0. 40134 9.11 3060-2 1.0’731E-2 1.051590-3 1.68 6663-4
1 2 0.900026 G.899447 0.845873 0. 55 81 ^ 0. 173033 1.539910-2 1. 564153-3 1.7? 4 880-4
1 3 1. 27406 1. 27324 1.197Q2 0. 787819 0. 197447 2. 355660-2 2,4*184S-3 1.81 6353-4
* 4 1,7828 1.78165 1.67 474 1. 10003 0.291119 3.67Q68E-2 3.7714SE-3 1.951653-4
IS 2. 49602 2. 49 44 2. 34439 1.53683 G.422521 5. 76 143E-2 5. 99 4 33 E-3 2. 173733-4
1 6 3.40665 3. 40 444 3. 19954 2,0959 0.59992 9. 40584E-2 1.004553-2 2. 582752-4
1 7 4. 77294 4.76984 4.4825 2. 9 7 376 0.951178 0. 16 1643 1.809713-2 3. 40 3853-4
1 9 6.71413 6.70976 6. 30523 4. 12361 1. 10393 0.27 1799 3. 26242E-2 3. 334643-4
1 9 9.03825 9» 0’239 8. 4857 5. 52961 1. 44031 0. 207472 0. 02201 1.89389E-4
20 157.C83 157. 086 156. 872 154.956 138.091 66. 1 225 10.6449 0. 11 4104

Table 5, Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 16 years. Resting 
Particle Diameter = 0.1 r

DECS I COKSIAST' 70 0. 7 0.07 0.007 0.0007 0. 00007 7.OOOOOE-7
N DEPOSITION DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIOHS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRATIONS

0. 178644 0.178522 0.16710 0.105975 2. 27365E-2 2.56 778E-3 2.60 1 43E-4 2. 60519E-6
2 0.138296 0. 1 38201 0.129422 8. 20 401E-2 1.76013E-2 1,98783E-3 2.01388E-4 2.Q1679B-6

0.19538 0.19525 0.183201 0.116362 2. 46939E-2 2.78200E-3 2.01747E-4 1.13425E-4
4 0*119478 0.119348 • 0. 1 1 1927 7.01263E-2 1.48310E-2 1.67132E-3 1.69288E-4 1. 12004E-4
5 8. 705 81 E-2 8.70005E-2 8. 15662E-2 5.05189E-2 1.07G34E-2 1.20686E-3 1.22252E-4 1 . 1 1 330 E-4.
6 7. 94916E-2 7.94553E-2 7.60 298E-2 4. 823448-2 1.00 855E-2 1.13452E-3 1. 14894E-4 1.10953E-4
7 0.151172 0.151077 0.142338 9. 11062 E-2 1.92240E-2 2.163872-3 2.19147E-4 1.11625E-4
8 0. 196507 0.196383 0.184905 0.119537 2. 53 665E-2 2.85542E-3 2.89 181E-4 1.12027E-4
9 0. 25645 0.256287 0.241231 0.157594 3.3B839E-2 3. 81 795E-3 3. 86 581E-4 1.128062-4
10 0.343476 0. 34 3256 0.322934 0. 212137 4,65 784E-2 5. 26 39 4E-3 5. 33251 E-4 i.i
11 0.459998 0.459703 0. 43 2379 0.285031 6. 46451 E-2 7,35711E-3 7. 45 830 E-4 1. 1 5R94E-4
12 0.627833 0. 627425 0.590006 0. 38915 9.26 132E-2 1.071682-2 1.0 8 851E-3 1. 19H3B-4
17 0.875874 0. 875308 0. 822897 0.54 1472 G.135548 1.61655E-2 1.64816E-3 1.245513-4
14 1.21508 1. 21 429 1. 14 142 0.749669 0.198264 2.499058-2 2. 56755E-? 1.336302-4
1 5 1. 69428 1.69318 1. 59 135 1.04 317 0.286724 3.90 899E-2 4.06 691E-3 1.48608E-4
16 2. 3090 4 2. 30 754 2.16866 1.42063 0. 40 6749 6.37924E-2 6. 81 336E-3 1.76 338E-4
’ 7 3.24008 3. 23798 3. 04 292 1.99162 0. 578183 0.109924 1. 23089E-2 2. 32 381 E-4
18 4. 57504 4.57206 4.29 642 2. 80991 0.807362 0.185785 2. 2 3 093 E-2 2.280423-4
19 6. 19708 6.19304 5. 0 1 82 3.79137 G.987544 0.142253 1. 50 911E-2 1.29854E-4
20 138. 15 138.148 137. 96 1 36. 275 121. 443 58.1508 9.36155 0. 100347

o
o

Age = 16 years. Resting

Particle Diameter = 1.0 0

DECA Y CONSTANT^ 70 0. 7 0.07 0. 007 0. 07 0.00007 7.00 000 3-7
N DEPOSITION DI SI N'T’En RATIONS DISINTEGRATIONS DISINTEGRATIONS DISINTEGRAT IONS DISINTEGRATIONS DISINTEGRATIONS DISIE' EGP ATIONS1 0. 37927 0.37897 0.354895 0.224967 4. 02657S-2 5.45095E-7 5. 52239E-4 S. 5?G36E-6
y 0.664693 0.664228 0.62203 0. 39 4.304 9.45961E-2 9. 55 397E-3 9.679183-4 9.69316E-6
3 0. 5783 5 9 0.577996 0. 54 452 0.353428 7, 5255 * 2-2 8.472873-3 R.50015E-4 1.479665-4
[) 0.980694 0. 980079 0.92317 0.583298 0. 1 2 3012 1.38534E-2 1.4f 30 95-’ 1.5 3 051E-4
5 1. 35C11 1. 34932 1.27376 0. 790’7 0.166904 1.081042-2 1.90 5 30 E-3 1.578253-4
6 2.04622 2.04505 1.93595 1.21987 0.256513 2,88828E-2 2. 925235-3 1.676563-4
7 2.79878 2. 79697 2. 62938 1.67-23 9 0.353346 97 8013-2 4. 02 9775-3 1.782483-4
8 2, 94439 2. 94 248 7.76 551 1. 7731 3 0.376248 4.23 683 E-2 4.2n099E-3 1.80 4875-4
9 3. j4116 3.0 3938 2. 85591 1,84418 0.395102 4.452455-? 4.5G034E-’ 1.02428E-4
*0 3.03743 3. 0 ’145 2. 8481 1.84756 u. 40 1759 4. 53 7015-2 4.S9582E-3 1.8’945E-4
1 1 2. 91455 2. 91 266 2. 73604 1.79’96 0. 39'?74? 4. S'1 6475-2 4.576433-3 1.02463t*-4
12 2.89863 2.89674 2. 77177 1. 77628 0.4^07^7 4.7G0Q1E-2 4.77832E-3 1.34P20E-4
1 3 2. 81787 2. 81 604 2,64608 1. 72075 0.416336 4. 8°992E-2 4.9°P125-3 1.861 If 5-4
^ 4 2.81173 2. 8C991 2. 6 4 061 1.72705 0.439445 5.431515-2 5. 56695E-3 1.917613-4
15 3. 02°77 3.0278 2.84527 1. 86099 0.4 9 601 2 6.583413-2 6.827065-3 2.04 ‘,375-4
if 3. 77572 3. 3715? 3. 17031 2. J 7 498 0. 59 736 8.96207E-2 9. 54 4 32S-3 2. 31 03 73-4
1 7 4.77650 4. 27 ’9 4. 01627 2. 62796 0.75706 0.141397 1.585443-2 2.962693-4
* 8 5,15*04 5. 7522 5. 40 541 3.63523 1.u1 596 G.733926 2.809315-2 2.B7167S-4
1 9 7. 80899 7. 30 39 7. 3?156 U. 7775’ 1.24441 y.179254 1.90 164E”'2 1.6’6’03-4
2 C 2 15. 215.91 215.616 212.987 189.801 90.883? 14. 6 111 G.156832

Table 5, Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 32 years. Resting

Particle Diameter = 0,01 y

DECRY CCWSTR1TT* 70 0.7 0.07
1? DEPOSITION DISINTEGRRTIOHS DISINTEG5 RTIOIfS DISIKTEGF ATTONS
1 0.800817 0.900268 0.749427 0.475061
2 0.576886 0. 576491 0.539867 0.342221
3 0. 981293 0. 980591 0. 920103 0.5860324 0.537643 0.537282 0. 50 3771 0. 31 6546
5 0.342121 0. 341888 0.320104 0.198646
6 0.244592 0.24449 0.234979 0. 15157
7 0. 547443 0. 5471 0.515396 0.332265
8 0.736483 0. 7 3 6018 0.693026 0.451262
9 1.00481 1.00417 0.945092 0.620551
10 1.39 1. 38911 1. 30 676 0.8609911 1.91206 1.91083 1.797Q3 1. 18525
1 2 ’.641 17 2. 63946 2. 4P17u 1.635371 3 i. 6933 3.69091 3. 46964 2.28075
1 4 :>. 11242 5. 10911 4.80 221 3. 1513515 7.08817 7.08357 6.65727 4.36118
16 9.5199 9.51372 8.94081 5.85367
1 7 13.0865 13.0 78 12. 2899 8.04047
18 17.9017 17. 8 901 16.8112 10. 9915
1 9 23. 086 9 23. 6 710 21. 676 14. 1 909
20 257.592 257. 589 257. 238 254. G96

0.007 0. 0007 0.00007 7.000002-7
DISINTEGRATIONS DISINTEGR RTIONS DISINTEG R ATIONS DISINTEGRATIONS

G. 101922 1.151Q7E-2 1.16616E-3 1.16784E-5
7. 34219E-2 8. 29 2002-3 8. 400672-4 8.412802-6
0. 124678 1. 404842-2 1.422822-3 4.858292-4
6.69681E-2 7.545982-3 7.643072-4 4.781522-4
4. 2Q911E-2 4.745902-3 4. 807332-4 4.7 4 G57E-4
3. 158942-2 3. 549932-3 3.594572-4 4, 71 7932-4
7.0 3014E-2 7.91247E-3 8.013202-4 4.741542-4
9. 6 3 5632-2 . 1.084992-2 1.098832-3 4. 754692-4
0.134953 1.52267E-2 1. 542262-3 4. 78454E-4
0.192314 2. 180472-2 2.209732-3 4. 840622-4
0. 2748^ 6 .3. 14845E-2 3. 1940 3E-3 4.9 ? 6502-4
0.398599 4. 668552-2 4.74B92E-3 5.07211E-4
0.584349 7.11069E-2 7.26953E-3 5. 316472-4
0. 850741 0. 1 ’ 086 1.144762-2 5. 728652-4
1. 21 487 G. 17351 3 1.820392-2 6.404842-4
1.68255 G. 2R1G6 3.04 547E-2 7. 64436E-4
2.32229 0.474777 5. 445792-2 1.010362-3
3. 1318 0.767989 9,55342E-2 9.310302-4
3. 71853 0. 56 3169 6. 05863E-2 5. 1 4 0942-4
226.44 108. 427 17. 4554 0.187106

Age = 32 years. Resting 
Particle Diameter = 0,05 u

DPCAT CC NST A NT= 7G 0.7n DEPOSITION DISINTEGF A7ICNS DISINTEGRATIONS1 4.320 594 0.320374 0.300021
2 0. 240 238 0. 240063 Q.224812
3 0.388975 G.398677 0. 36 4697
4 0.211778 0.21 1636 G. 198453

G. 13795 0. ■'37857 0.729118
6 0. 10344 0. 7 396 9.92696E-27 0.225536 G. 225394 0. 21 2327
8 0.302607 o. 30 '’uie C. 2847519 G . 4 12972 0.412569 0.388295
1 0 0.57c 76 5 G. 57y4 C. 53 65911 1 0.797177 0.786671 0.7798?
12 1.09117 1.Ja047 1. J 2532•’ 3 1.63244 1. 57 145
14 2. 1 3554 2. 13415 2! 00 598
1 5 2. 98314 2.9 9 T2 2. 30181
16 4.05083 4. j 4 82 3. 80 4 457 5.64262 5. 63 895 5.29915
18 7. 87676 7. 97163 7.39695^ 9 10.4597 12. 4519 9. 31957
20 167.P31 167, 929 167. 6

0.37
niSttfTEG^HTIONS 

G. 19C1A 3
0. 1 4 25t>a
0.232266 
u. 124729 
B,D1424E-2 
6.3? 662S-2 
0.136869
0. 135414 
0.254949 
0.353585 
0.488028
0. 675731 
U.94 649
1. 31653 
1.93567
2. 49 107 
?.46723 
4.83669 
6.40 IS1 
165. 553

G.OG 7
CIS IN'IEGR A110^3 

4. 38028E-2 
?. J6745E-2 
4.94 133E-2
2. 63961E-2
?. 69797^-2
1. 3 3 ^ S- 2
2.3964^^-2
3. 95909^-2
6. 644365-2
7. 8489-'5-2
0.113137
0. 16 4784 
G.24274
0.36590 
G.512340
0. 717707
1. jG 443
1. 38227 
1.68455 
147.534

0. 0007
OISITTEGF ATICNS 
4,608125-3
3. 45297E-3 
5.56 7775-3 
2.97315E-3
1. 91 4295-3
1. 4991731-3 
9.25941E-3
4. 45800T-3
6.255682-3 
8,955865-3 
1.2° 6808-2 
1.930281-2 
?.964965-2 
4.641C6E-2 
0.-73302 
G.120263 
0. 674?
C . 34 2971 
0. 25 5124 
70.6444

0. 0. 007
DISI*; TSGFSriCHS 
4.66 851 ,::-4 
3. 49 922E-4 
5.639025-4 
3. j 1 1 4uF-4 
1.9 ~ °05 F-4 
1.51 304 2-4
3. 300903-4
4. S'1 U33S-4 
6.336177-4 
9.j7 604E-4 
1.315585-3
1.96 3545-?
3.021115-3 
4.792935-3 
7.6° 2165-3
1. 3C 3705-2
2. 37->965-? 
4.276235-2 
2.744655-2 
1 1. 3729

7.3C0005-7 
HISI5TEGTATIC MS 
4.675255-6 
3.503275-6
2. 1 9 23G5-4 
2.16158^-4
2. 145165-4 
2, 136195-4
2. 1 4 4705-4 
2.149315-4 
2.160965-4
2. 18 352E-4 
2.218625-4 
2.270935-4
2. 38117^-4 
2.565725-4 
2.845765-4
3. 3 R 6515-4
4. 48279^-4 
4,39237“-4 
2. 32 R93T-4 
G. 121907

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)



Age = 32 years. Resting 
Particle Diameter - 0,1 p

DSC? v C'"^' 7u 0. 7 G. j7 C.GG7 u. v/ G 0 7 G.00007 7.jOOOOE-7
V !7e’rr' CT "Tfiv DTS ITTCNS OTSIVt 2<m ACTCFS niST*"'?(1 NATION’S Dime EC F ATIOSS DISir,T'FnF ACTCVS DISI*"" ^CiU A*" TOPS ITSIM'^F'ir SCION'S
' 0. 2.70^61 0.22C21 C. 2'j 622 0.130733 ?, 8C460r-2 3.167417-7 3.2-0927-4 7. 21 ’er.E-G
? C, 1 7C^r.fi 0.170530 w. 1 5 9706 0. If 1217 ?. 17195E-2 2. 45 296F-3 2.485112-4 2. 4387C3-6

u. S‘"Ta',8 0. 770 C.261246 16 0u77 3. 40 602”-? 3.3?7air:-.3 3. 1.5C785E-4
1* 0,1!ilLr>P t. 15 0957 0.141501 9.9C 543”-? 1.85366E-2 ?. 122371-7 2.14966F-4 1. 48 7 u 9 F - 4

u. KC2C^ 0.1-5150 9. 859095-2 6. 12nG:S-2 1.29 645*!-2 1. 46 162E-7 1.480527-4 1 . 47647^-4
e P, 94La2--? 6,7'66fi2-2 8. 56 U7r-2 5, 4°20i 5-2 1. 1.20996 E-? 1. ? j 6267-4 1.471468-4
7 tj» 17en ■»«■> 0. 0.1 6791 r, 0.1.3074 2.29695E-? 2. 5742 3.7-3 2.606997-4 1.47 006 3-4

’J, 221f>:7 j.220481 u.216029 C. 1 4 G 40 3 2.95903E-2 3.37714^-3 3. 42u252-4 1. 4 01u1E —4
U. ?vll j'J4 0. 3y 305 0.285925 0. 1° 7492 4.j7427E-2 4. 55 Pflfi D- 3 4. P0! 6007-4 1 , 48 886.3-4

* ■; (.■. 4 c r. io c 0.4,904 ■’ 0. 39 3R21 0.2 5 760 5. 63874^-7 6.352587-7 6.4? 8297-4 1.5y7753-4
0. r.s*00 7 0. 53064 8 G.517837 y. 741409 7. 90 928“-2 9. y ^ B94 C — 3 9,19C967-4 1.526967-4

* 2 O', 7s?0 -JR 0.7^2542 u. 7t 7565 C.466171 0. 11754 3 1.37q0-2-2 1. 3r> ?497-7 1.66'7217-4
1 ? l.y467 1. y4r,02 0.99 071 u ■ 6 4 6,387 0. 165631 2. y 1 559.E-2 3,060632-7 1,6’5607-4
1 4 1.40)0 1 7 1.44910 1. 36 215 0.99 795i 0. 24155 3. 14 93C E-2 ?. 26 2273-3 1.75 295T'-4
1 5 2.0 2^ 7 2. ul067 1.85009 1. 24 957 G.347Q76 4. 96 546-E-2 r'.7‘ 064 2-7 1.94 8847-4■' fi 2. ■’UTf 4 2.74 **85 2.57676 1. 6R724 G. 4 0 6.3 4 3 8.154972-2 8.841277-3 2. 316093-4
1 7 7. nr 7° ? »' 9 2 9 3 4 3. 59 859 2. 35461 G.6P?6i7 0. 140735 1.6i6453-2 3.j6f ?f 2-4
’ a S,37r 4 O 5.37-95 5. jU 902 3. 3UG86 j. 94 4094 0.234965 2. 93 1327-2 3.ji1117-4
1 n 7, mi Tl 7.10664 6.75186 4. 4y163 1. 15828 0.176422 1.89720 2-2 1.601357-4
?r 147, 17 147, * 6 R 146. 968 146.173 129. 372 61.9 470 9.97281 0. 1 u 69

o
CO

Age = 32 years. Resting

Particle Diameter = 1.0 y

DECAY CCFS7 A‘!T= 70 C. 7 G.D7 G.0G7 G. 0007 0.30007 7. Oo 0005-7
n 27P CSITT ON DISTKi’ECF AT TOPS DISIP S FCF ACIOWS DISI K’TEGP. AT TONS DISIVTEG!* ATIOIfS 91SIKTFGP ATIONS DISIP"EGPAT IONS DISIMTEGFAT IONS
1 U.497496 0.49 7147 0.461810 J.292745 6.2 8072 F-2 7.J93222-3 T. 1861RE-4 7.19655F-6

0.007?28 0.80 2777 u.751777 0.47655 0.102242 1.15U68E-2 1.169012-3 1. T715CS-5
3 0. 767927 C. 76 7431 0.721894 0. 467435 0.1uGOG? 1. 12669F-2 1.lU'QTE-S 2. 20 4272-«
u 1.0 3195 1.03129 0. 970704 0. 61 6344 0. 13 011 1.465102-2 1. 48 3842-3 2. 23 3793-4
5 1. 34725 1. 34 244 1.26659 0.789508 0.166588 0.0 18771 1.90126E-3 2.27004E-4
c. 2.00038 1.99924 1.8929 1.20261 U.252745 2.34471F-2 2. 0PO96B-3 2. 36749E-41 2. 92259 2.82074 2. 6508 1. 69294 0.358472 0.3 4G366 4. 5R821F-3 2. 47524F-4
p 2.06552 2. 86.366 2. 69169 1.73524 0, 169938 4.16676E-2 4. 22003E-3 2. 48 107E-4
9 3. J 2587 3. j2 39 2.34135 1.34115 0.397596 4. 4 0 474 F,-2 4. 54238S-3 2.50693E-4
*0 7,01267 3. y 1 16 2.82967 1.84 102 0.40537 4.58855E-2 4. 64939F-3 2.512875-4
1 1 2. 9 515 2.94958 2.77164 1. 83947 0.4’0505 4.6042OF-? 4.75002F-3 2. 5i f38Z-tt
1? 2.9,34?5 2. 93241 2.90 247 1.8.3 ^ 2 5 0.431803 5.01 147B-2 5. 09256E-3 2, 54 723E-U
1 3 3. J 2173 3. v>1 977 2. 83760 1. 85559 0.458425 5. 49631F-2 5.5C923F-3 2. 59 544E-4
1 4 3.17725 3.17518 2. 98 387 1.95258 0.51u323 6.52120E-2 6. 7 1 736F-3 2.70369 F,-4
1 5 3. 60381 7. 60 147 3. 3 R 441 2. 21 408 0.602126 8.41475R-2 8. 30 2173-3 2.91 211E-4
1 6 4. 10981 4. 18709 3. 93 486 2.57535 0. 7.3 44 0.121356 1.31291F-2 3. 350522-4
17 5. 50209 5. 49 851 5. 16 714 .3. 3 8 061 0.977104 0. 2OOU07 2.295645-2 4. 353035-4
1 9 7.56375 7. 55843 7.10266 4.6445? 1.32997 0.33251 4.15189E-2 4.265322-4
19 10. 231 9 10. 2252 9. 6066 6.26266 1.64801 0.249591 2.68 513E-2 2. 27842E-4
20 236.956 236.952 236.63 233. 74 209. 3 99.7408 16.057 0.172117

Table 5. Regional deposition and disintegration for monodisperse aerosol particles (per breathing cycle)
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COMPUTER CODES FOR THE AGE-DEPENDENT LUNG MODEL 

AND THE DEPTH-DOSE MODEL
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Appendix B

COMPUTER CODES FOR THE AGE-DEPENDENT LUNG MODEL 
AND THE DEPTH-DOSE MODEL

Both codes are written in BASIC and are largely self-explanatory.

The LUNG model computes total deposition in the Nth region of the lung, 

R3(N); fractional regional deposition, S3(N); regional disintegrations, 

D3(N); total tracheo-bronchial deposition, Z; total transfer into the 

GI tract, Y9; total transfer into the systemic blood, Z9; and total 

transfer into the lymphatics, Z8. Output is printed on a scratch file 

(#1), which may subsequently be printed on the line-printer. The follow­

ing parameters must be specified before running the program:

N1 = the total number of regions in the lung (27 for the Weibel,

12 for the Findeisen-Landahl),

N2 = the total number of generations assumed to be within the

alveolar region (5 for the Weibel, 3 for the Findeisen-Landahl),

VI = the tidal volume (£) for a given age,

T1 = the time(s) interval during which breathing occurs for a 

given age,

T2 = the time(s) interval during which breathholding occurs for 

a given age,

PI = particle diameter (cm) for the assumed aerosol,

R1 = particle density (g/cm3) for the assumed aerosol,

Gl = gravitational constant (cm/s2),

P2 = average angle of inclination of channels to the horizontal 

(radians),

CO = inlet air concentration (atoms/cm3).
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V(n) = regional age-dependent lung volumes (cm3),

Al(n) = ratio of regional radii to lengths in the adult model,

N4(n) = number of channels in the region of the lung (age- 

dependent) ,

V9 = tracheal mucus velocity (cm/min).

The parameters B1-B6, D4-D9, R8, R9, L3-L6, and L9 are the removal 

parameters from the lung and correspond to those specified in the 

ICRP Task Group Lung Model (TGLM). For removal from the pulmonary (P) 

region, all pathways have been assigned kinetics governed by the sum 

of two exponentials. If desired, one exponential can be removed by 

assigning a fraction of 0 to that subcompartment.

B1, D4 = removal fraction from the P region to GI tract (Bl) 

and corresponding removal constant (D4, min"^).

B2, D5 = a second compartment for the same removal pathway as in 

Bl, D4.

B3, D6 = removal fraction from the P region to lymphatics (B3) 

and corresponding removal constant (D6, min ^).

B4, D7 = a second compartment for the same removal pathway as in 

B3, D6.

B5, D8 = removal fraction from the P region to systemic blood (B5) 

and corresponding removal constant (D8, min”^).

B6, D9 = a second compartment for the same removal pathway as 

in B5, D8.

R8, L9 = removal fraction from the tracheobronchial region to

the systemic blood (R8) and corresponding removal constant 

(L9, min"^).
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R9 = fraction of atoms deposited in the IB region which could 

be transferred into the GI tract.

L5, L3 = removal fraction from the nasopharyngeal (NP) region to

the systemic blood (L5) and corresponding removal constant 

(L3, min ^).

L6, 14 = removal fraction from the NP region to the GI tract (L6) 

and corresponding removal constant (L4, min 

17 = time of integration (min).

The DOSE model computes doses (D3) in rads to l-y-diam spheres 

located at prespecified depths within the walls of a cylinder of given 

diameter. In addition, the dose-averaged stopping power, S6, in units 

of MeV/cm is computed and provided as output. The following parameters 

must be specified:

S(n) = energy correction factor for the Nth alpha energy 

(difference between the range (cm) in tissue of the 

Nth alpha particle and that of an 8 MeV particle).

N(n) = radius (cm) of the Nth cylinder.

T = a conversion factor to change path length in air to 

an equivalent length in tissue.

As in the LUNG model, results are stored in a scratch file (#1) and 

may be printed as specified by the user.
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LUNG 13:59 10-JUL-80

10 REN THIS PROGRAM COMPUTES REGIONfiL DEPOSITION HMD DISI I -lTEGRPT 10N3
20 REN WITHIN GN GGE-DEPENDENT LUNG MODEL
30 DIN R2(30),R1(30),V(30),N4(30),V2(30),T4(30),11(30)
40 DIN SI (30), T (30), S2 (30), F3 (30), F4 (30) 7 F (30 "i, P2 (30)
50 DIN D4(30), H(30), G(30), L(30),Z(30),W(30),X(30■,B(30)
60 DIM C(30),D(30)/E(30),J(30),G(30),N(30),K(30)/P1(30)
70 DIM P(30),N(30),Q(30)/S(30)/R(30)/D2(30),E1(38)
80 DIM F5(30),C1(100),Z1(33),R3(30),S3(30),01(20)
90 DIM EE(30),F6(30), G2(30),D3(30),B2(30),L1(30),K1(50)
100 Nl=27
110 N2=5
120 VI=1500
130 11=1.07
140 12=0.36
150 Pl=lE-05
160 Rl=2.5
170 Gl=975.36
180 N3=1.9E-04
190 P2=0.7854
200 D1=4.39E-15/N3/P1
210 C0=1
220 P3=3.1416
230 FOR N=1 TO N1
240 READ V(N)
250 NEXT N
260 REM SPECIFY REGIONAL VOLUMES
270 DATA 20,20,30.52,11.12,4.11,1.5,3.23,3.29,3.54,4.04,4.45 
280 DATA 5.15,6.25,7.45,9.58,11.67,16.2,22.41,30.56,42,61,93 
290 DATA 140,224,350,591,3150 
300 FOR N=1 TO Ml 
310 READ AKN)
320 TEXT N
330 REN SPECIFY ALPHA VALUES
340 DATA .143, .5, .075, . 128, .218,.368,.177,.164,.156,.151,.145,.143, .14 
350 DATA .14, .144, .152, .161,.165,.182,.191,.214,.237,.271,.307,.347,.4 
360 FOR N=1 TO Ml 
370 READ N4(N)
380 NEXT N
390 REM SPECIFY NUMBER OF CHANNELS IN EACH REGION
400 DATA 1,1,1,2,4,8,16.32,64,128,256,512,1024,2048,4096
410 DATA 8192,16384,32763,65536,131072,262144,542288,1048576
420 DATA 2097152,4194304,8338608,300E06
430 REM SPECIFY REMOVAL PARAMETERS
440 B4=0
450 B5=0.8
460 B6=0
470 D4=l
480 D5=l
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490 D6=9.63E-04 
500 D7=l 
510 D3=9.63E-04 
520 D9=l 
530 T7=1E08 
540 R3=0.95 
550 R9=0.05 
560 L9=4.8E-02 
570 N9=3 
580 M8=7
590 FOR N=1 TO M8 
600 READ KKN)
610 NEXT N
620 REM SPECIFY DECAY CONSTANTS
630 DATA 7E01,7E-01,7E-02,7E-03,7E-04,7E-05,7E-07
640 FOR N=1 TO Ml
650 REM COMPUTE REGIONAL RADII AND LENGTHS 
660 R2(N)=(A1(N)*V(N)/N4(N)/P3)^0.3333 
670 L1(N)=R2(N)/A1(N)
680 NEXT N 
690 V9=0.5 
700 B1=0 
710 B2=0 
720 B3=0.2
730 FOR N=1 TO N1-N2-N9
740 REM COMPUTE REGIONAL TRANSIT TIMES
750 T4(N)=L1(N)*N4(N)+R2(N)/V9/R2(3)
760 NEXT N
770 L4=4.8E-02
780 L6=0.5
790 L3=4.8E-02
800 L5=0.5
810 FOR N=1 TO 12
820 READ PHN)
830 NEXT N
840 REM SPECIFY PARTICLE DIAMETERS
850 DATA 2.3E-10, IE-6,2E-6,5E-6,IE-5,2E-5,5E-5,IE-4,2E-4.4E-4,6E-4.1 
880 FILES OUT.LPT 
870 SCRATCH #1
880 REM INCREMENT PARTICLE DIAMETERS 
890 FOR J7=2 TO 12 
900 P1=P1(J7)
910 REM COMPUTE DIFFUSION COEFFICIENT
920 Dl=4.39E-15/N3/P1
930 N5=N1-N2
940 N4=N5-N9+1
950 FOR N-l TO N1
960 REM COMPUTE REGIONAL FLOW RATES 
970 V2(N) = VI/T1/N4(N)/P3/(R2(N) )/N2 
980 NEXT N 
990 FOR N=1 TO N5
1000 REM COMPUTE IMPACTION FRACTIONS
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1010 11 (N) = 150.'KR 1 >KR 1 ^2>kV2 (N-1) / (R2 (N) +150*R 1 *P r 2 hV2 (N-1);
1020 rcxi M
1030 FOR N=1 TO M5
1040 X=1+2.63E-06*(6.23+2.01^EXP(-8.32E04*P1))/P1
1050 Y= X>xGl*Rl^P1^2/18/?i3
1060 REN COMPUTE SEDIMEMThTIOM FRPCTIONS
1070 SI (N) = 1-EXP (-0.8'XY+T1'+V (M) +COS (P2) /V1/R2 (M))
1080 S2(N)=1-EXP(-0.8*Y*T2*C0S(P2)/R2(N))
1090 NEXT N
1100 REN COMPUTE DIFFUSION FPhCTIONS 
1110 FOR N=1 TO N5 
1120 H=2*D 1*V (N) *T1 /V1 -' (2+R2 (N)) ^2 
1130 IF H<0.0156,THEN 1163
1140 F3(N) = 1-0.819*EXP(-7.314+9)-0.097+EXP(-44.6+H)-0.0325+EXP(-114-H < 
1150 GO TO 1170
1160 F3(N) = 4.07*H/S0.66667-2.4+H-0.446+H^l. 333333
1170 NEXT N
1180 FOR N=1 TO N5
1190 F4(N)=1-EXP(-4.0E-06+(X+T2/P1/R2(N))"0.5)
1200 NEXT N 
1210 FOR N=1 TO N5
1220 REM COMPUTE TOTHL DEPOSITION FRRCTIONS 
1230 F(N)=11(N)+S1(10 +F3(N)
1240 F(N)=1-EXP(-F(N))
1250 REM COMPUTE DEPOSITION DURING BREATH-HOLDING 
1260 A2(N) = 1-EXP(-S2(N)-F4(M' i 
1270 B2(N)=A2(N)
1280 IF N>=3,THEN 1303 
1290 F(N)=0.5+F(N)+F(N)
1300 NEXT N 
1310 V3=0
1320 FOR N=N5+1 TO N1 
1330 V3=V3+V(N)
1340 NEXT N 
1350 R4=0 
1360 V4=0
1370 FOR N=N5+1 TO N1 
1380 V4=V4+V(N)
1390 R4=R4+R2(N)+V(N)/V3 
1400 1EXT N
1410 REM COMPUTE AVERAGE ALVEOLAR RADIUS 
1420 R4=R4*((0.5*V1+V3)/V3)'0.5 
1430 T3=2+(T1+T2)
1440 REM COMPUTE ALVEOLAR DEPOSITION FRACTION 
1450 F7=l-EXP(-4.0E-06+(X+T3/Pl/R4)A0.5J 
1460 F8= l-EXP(-0.8+Y+T3+C'jS(P2)/R4)
1470 F9 =1-EXP(-F7-F8)
1480 REM BEGIN TO COMPUTE TOTAL REGIONAL DEPOSITION 
1490 FOR N=1 TO N5 
1500 Y=1
1510 IF N=1,THEN 1550 
1520 FOR P-1 TO N-l
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1530 Y=Y*(1-F(P))
1540 NEXT P 
1550 H(N)=Y 
1560 NEXT N 
1570 FOR N=1 TO N5 
1580 Y=N5-N+1 
1530 G(N)=F(Y)
1600 NEXT N 
1610 FOR N=1 TO N5 
1620 Y=1
1630 IF N=l,THEN 1670 
1640 FOR P=1 TO N-l 
1650 Y=Y*(l-G(P))
1660 NEXT P 
1670 L(N)=Y 
1680 NEXT N 
1690 V=0
1700 FOR N=1 TO N5 
1710 V=V+V(N)
1720 NEXT N 
1730 X=V1-V
1740 IF X< =0,THEN 1760 
1750 IF X>0,THEN 1770 
1760 X=0
1770 FOR N=1 TO N5 
1780 Y=hi5-N+1 
1790 Z(N)=V(Y)
1800 NEXT N 
1810 FOR N=1 TO N5 
1820 Y=0
1830 FOR P=1 TO N 
1840 Y=Y+V(P)
1850 NEXT P 
1860 Y=V1-X-Y 
1870 U(N)=Y 
1880 NEXT N 
1890 FOR N=1 TO N5 
1900 Y=0
1910 FOR P=1 TO N 
1920 Y=Y+Z(P)
1930 NEXT P
1940 Y=V1-X-Y
1950 X(N)=Y
1960 NEXT N
1970 FOR N=i TO M5
1980 IF N=l,THEN 2040
1990 V=0
2000 FOR P=1 TO N-l 
2010 V=V+v(P)
2020 NEXT P 
2030 GO TO 2060 
2040 Ba i=Vl
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2050 GO TO 2180
2060 B(N)=V1-X-V
2070 IF B(N)< =0, THEN 2090
2880 GO TO 2100
2090 B(N)=0
2100 NEXT N
2110 FOR N=1 TO N5
2120 IF N=1/THEM 2180
2130 V=0
2140 FOR P=1 TO N-l 
2150 V=V+Z(P)
2168 NEXT P
2170 GO TO 2200
2180 C(1)=V1
2190 GO TO 2240
2200 C(N)=V1-X-V
2210 IF C(N)< =0,THEN 2230
2220 GO TO 2240
2230 C(N)=0
2240 NEXT N
2250 FOR N=1 TO N5
2260 V=0
2270 FOR P=1 TO N 
2280 V=V+V(P)
2290 NEXT P 
2300 D(N)=V1-X-V 
2310 NEXT N 
2320 FOR N=1 TO N5 
2330 V=0
2340 FOR P=1 TO N 
2350 V=V+Z(P)
2360 NEXT P 
2370 E(N)=V1-X-V 
2380 NEXT N 
2390 FOR N=1 TO N5 
2400 Y=D(N)
2410 IF Y< =0,THEN 2440 
2420 J(N)=V(N)
2430 GO TO 2450 
2440 J(N)=B(N)
2450 NEXT N 
2460 FOR N=1 TO N5 
2470 Y=E(N)
2480 IF Y< =0,THEN 2510 
2490 8(N)=Z(N)
2500 GO TO 2520 
2510 A(N)=C(N)
2520 NEXT N
2530 FOR N=1 TO N5
2540 N(N)=F(N)*XfH(N)
2550 NEXT N 
2560 FOP N=1 TO N5
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2570 K(N)=G(N)*X*L(N)
25S0 NEXT N 
25S0 FOR N=1 TO N5
2600 P(N)=H(N)*(F(N)(N)+0.5xF(N)^J(N))
2610 NEXT N 
2620 FOR M=1 TO N5
2630 N(N)=L(N)*(G(N)'*X(N)+3.5*G(N)^fl(N))
2640 NEXT N 
2650 FOR N=1 TO N5
2660 Q(N) =H(N):k(1-0.5*F(N) )*R2(N)*J(N)
2670 NEXT N 
2680 FOR N=1 TO N5
2690 S(N) =L(N)*(1-0. SX'-G(M) ..' H32(M)*A(N)
2700 NEXT N 
2710 FOR N=1 TO N5 
2720 R=1 
2730 B=0
2740 FOR K=N+1 TO N5 
2750 FOR L=N+1 TO K-l 
2760 IF K=N+1,THEN 2790 
2770 R=R*(1-F(L))
2780 NEXT L
2790 B=B+H(K)*(1-0.5^F(K)) "2*(l-ft2(K))^F(N)*J(K) 
2800 NEXT K
2810 A=H(N)*(1-0.5*F(N) )-Ml-R2(N) )*0.5*F(N)*J(N)
2820 R(N)=B+R
2830 NEXT N
2840 FOR N=1 TO N5
2850 R=1
2860 B=0
2870 FOR K=N+1 TO N5 
2880 FOR L=N+1 TO K-l 
2890 IF K=M+1, THEN 2920 
2900 R=R*(l-G(L))
2910 NEXT L
2920 B=B+L(K)*(1-0.5*G(K))"'2+= (1-B2CK))>xR>kG(N)(K) 
2930 NEXT K
2940 A=L(N)*(1-0.5*G(N) )*( 1-B2(N) )^0.5H<G(N)*ft(N)
2950 T(N)=B+A
2960 NEXT N
2970 F1=0
2980 FOR N=1 TO N5
2990 D2(N) = (N(N) +P(N) +Q(N) +R(N))*C0
3000 NEXT N
3010 FOR N=1 TO N5
3020 F1=F1+N(N)+S(N)+T(N)
3030 NEXT N
3040 F2=(F1+Xj/Vl
3050 FOR N=1 TO N5
3060 El(N)=K(N)+i1(N)+S(M)+T(Nj
3070 NEXT N
3080 FOR N=1 TO N5
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38S0 V=N5-N+1 
3100 F5(N)=E1(V)
3110 NEXT N
3120 C1(1)= C0*(1-F9)*X/(V1+V4)
3130 G3=l
3140 FOR N=1 TO N5 
3150 G3=G3*(1-F(N))
3160 NEXT N
3170 REM COMPUTE CONCENTPhTION IN ALVEOLI 
31S0 C1(1)=G3*C1(1)
3190 Cl(1)=C1(1)*(T3/(T2+0.5*T1*(1+X/V1)))
3200 X9= ((1-F9)*V4/(V1+V4))+((1-F2)*V1/(V1+V4))
3210 FOR K=2 TO 100
3220 Cl(K)=C1(K-l)*X9A(K-1)
3230 M9=K
3240 IF Cl(K)< =00.02Cl(1j,THLU 3260
3250 NEXT K
3260 FOR N=1 TO N5
3270 Z4=0
3230 FOR J=1 TO M9
3290 Z4=Z4+C1(J)*F5(N)
3300 NEXT J 
3310 Z1(N)=Z4 
3320 NEXT N
3330 REM COMPUTE REGIONAL DEPOSITION ( TOTAL AND FRACTION )
3340 FOR N=1 TO N5 
3350 R3(N)=D2(N)+Z1(N)
3360 S3(N)=R3(N)/(C0W1)
3370 NEXT N
3380 Q1(1)=C0^G3*X*(T2+0.5+Tl>x(1+X/V1))*F9*(V4+0.5+V1)/(Vl+V4)/T3
3390 FOR J=1 TO M9
3400 Ql(J)=C1(J)*F9*(V4+0.51V1)
3410 NEXT J
3420 REM COMPUTE ALVEOLAR DEPOSITION
3430 A9=0
3440 FOR J=1 TO M9
3450 A9=A9+Q1(J)
3460 NEXT J 
3470 A3=A9/(C8*V1)
3430 T9=0 
34'90 Y=0 
3500 Z=0
3510 FOR N=N4 TO N5 
3520 Z=Z+R3(N)
3530 Y=Y+S3(M)
3540 NEXT N 
3550 R3(N4)=Z+A9 
oSbO S3(M4)=Y+A3 
S570 FOR 1=1 TO M3 
3530 FOR N=3 TO N4-2 
-<5 =0 =k i 1 I.) -KT4 (f I)
3600 Y=KK I)'KT4(N+1 )
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3bi0 IF X>=20,THEN 3710
3620 IF Y>=20, THEM 3630
3630 IF X>=lE-03, THEM 3740
3640 REM COMPUTE REGIOMHL DISINTEGRATIOMS
3650 E2(N)=R3(N)*(0.5*X~X^2/6)
3660 F6(M)= R3(N+1)*(1-0.5*X)*(Y-Y^2/2)
3670 GO TO 3760
3680 E2(N)=R3(N)*(1-(1-EXP<-X))/X)
3690 F6(N) =R3 (M+l) »< (1-EXP (-X)) /X
3700 GO TO 3760
3710 E2(M)=R3(N)*(1-1/X)
3720 F6(N)=R3(M+1)/X 
3730 GO TO 3760
3740 E2(N)=R3(N)*(1-(1-EXP(-K1(I)*T4(N)))/(Kl(I)iT4(MJ))
3750 F6(M) = R3(M+l)»<(1-EXP(-K1 (I)'-«T4(M) ))*(1-EXPC-K1 (I )^T4(M+1)) )/Kl (I)/T4(M) 
3760 IF N=N4-2, THEM 39S0 
3770 FOR J=M+2 TO M4-1 
3780 X=K1(I)^T4(M)
3790 Y=K1(I)*T4(J)
3800 IF X>=20, THEM 3370 
3810 IF Y>=20, THEM 3830 
3820 GO TO 3850
3830 G2(M)=R3(J)*(1-EXP(-X) '/X 
3840 GO TO 3880
3850 G2(H)=R3CJ)*(1-EXP<-K1CI)*T4(N)) )x<( 1-EXP(-I<1 CI )>kT4( J) ; )/(Kl<:i)*T4< M) j 
3860 GO TO 3330
3870 G2(M)=R3(J)/(K1(1)*T4(M))
3880 FOR K=N+1 TO J-l 
3890 T9=T9+T4(K)
3900 MEXT K
3910 X=K1(I)*T9
3920 IF X>=20, THEM 3950
3930 G2(M)=G2(M)*EXP(-K1f f * Hi9)
3940 GO TO 3960 
3950 G2(M)=0 
3960 MEXT J 
3970 GO TO 3990 
3980 G2(M)=0
3990 D3(M)=E2(M)+F6(M)+G2(M)
4000 MEXT M
4010 IF X>=20, THEM 4050 
4020 IF X<=lE-03, THEM 4070
4030 D3(M4-1)=R3CrM-l)*(!-(l-EXPC-Kl(I)*T4(M4-1)))/(Kl(I)^T4CM4-1)))
4040 GO TO 4080
4050 D3(M4-1)=R3(M4-1)*C i-l-'X)
4060 GO TO 4080
4070 D3CM4-1) =R3( N4-1 > + (0.5 K>'-X^2/6)
4088 X=B1+<D4+B2+D5+B3 * DP r B4+D7+B5^D8+B6+'D9+k 1 (I)
4090 Y=X*<T7
41Q0 IF V >=28, Tf iEM 4130
4110 D3(M4)=R3(M4r*:Kia >+ 1-E’.'P (-X*T7) )/X
4120 GO TO 4140
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4130 D3(N4)=R3(N4)*K1(I)/X 
4140 Z5=0 
4150 Z6=0
4160 FOR N=3 TO N4-1 
4170 Z5=Z5+R3 (N) >xR9 
4180 ZS=Z6+D3(N)>KRg 
4180 NEXT N 
4200 Z6=Z5-Z6 
4210 IF Z6< =0, THEN 4230 
4220 GO TO 4240 
4230 Z6=0
4240 X=L3;KL5+L4>KL6+K1(I)
4250 FOR N-l TO 2 
4260 D3(N)=R3(N)>KK1(I)/X 
4270 NEXT N
4280 Z7= (L6*L4/X) (L6*R3 (1) +L6*R3 (2))
4290 Z6-Z6+Z7 
4300 FOR N=3 TO N4-1
4310 D3(N)=R9*D3(N)+R3*K1(I)*R3(N)/(K1(I)+L9)
4320 NEXT N
4330 Y-B1+B2
4340 IF Y>0,THEN 4370
4350 Y=K1(I)
4360 GO TO 4380
4370 Y=(B1*D4+B2*D5)/(B1+B2)+K1(I)
4380 Z=Y*T7
4390 IF Z>=20, THEN 4420
4400 Y2=R3 (N4) * (B1*D4+B2*D5) (1-EXP (-Y*T7) ) /Y 
4410 GO TO 4430
4420 Y2=R3(N4)*(B1*D4+B2*D5)/Y 
4430 Z=1
4440 FOR N=3 TO N4-1 
4450 X=K1(I)*T4(N)
4460 IF X>=20, THEN 4500 
4470 IF X< =lE-03, THEN 4520 
4480 Z=Z*EXF,(-K1 (Dx<T4(N))
4490 GO TO 4530
4500 Z=0
4510 GO TO 4530
4520 Z=1
4530 NEXT N
4540 Y9=Y2*Z
4550 FOR N=3 TO N4-1
4560 E3=l
4570 IF N=N4-1, THEN 4670 
4580 FOR J=N+1 TO M4-1 
4590 X=K1(I)*T4(J)
4600 IF X>=20,THEN 4640 
4610 IF X< =lE-03, THEN 4650 
4620 E3=E3*(1-EXP(-K1(I)+ T4(J)))
4630 GO TO 4660 
4650 E3=0
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4660 MEXT J 
4670 X=K1(I)*T4(N)
4660 IE X>=10, THEM 4720
4630 IF X<=lE-03, THEN 4740
47C0 D4(N) =E3*Y2;<<(1 -EXP(-K1 (I)*T4(N)))
4710 GO TO 4750 
4720 D4(N)=E3*Y2 
4730 GO TO 4750 
4740 D4(N)=0 
4750 NEXT N
4760 Y= (B5*D9-(-B6*D9) / (B5+B6) +K1 (I)
4770 Z=Y*T7
47S0 IF Z>=20, THEN 4310
4790 Z7=R3(N4)^(B5^D8+B6^D9)*(1-EXP(-Y^T7))/Y 
4800 GO TO 4820
4810 Z7=R3(N4)*(B5*D3+B6*D9)/Y 
4820 Y= ( B3^D6+B4;kD7 ) /(B3+B4) -f-Kl (I)
4330 Z=Y*T7
4840 IF Z>=20, THEN 4870
4850 Z8=R3 (N4) >x (B3*D6+B4*D7) >k (1 -EXP (-Y*T7) )/Y 
4860 GO TO 4880
4870 Z8=R3 (N4) »< (B3^D6+B4*'D7) /Y 
4880 Z9=Z5*R8/R9 
4890 Z=(L9+K1(I))^T7 
4900 IF Z>=20, THEN 4933
4910 Z9=Z9*L9*(1 -EXP(-(L9+K1 (I))>)<T7))/(L9+K1 (I))
4920 GO TO 4940
4930 Z9=Z9*L9/(L9+K1(I))
4940 Z9=Z9-t-Z7
4950 Z9=Z9+ ((L3^L5) / (L3:*L5+L4^L6+K1 (!)))*( L5*R3 (1) +L5^R3 (2))
4960 Y9=Y9+Z6 
4970 GO TO 5000
43QQ PRINT #1, "G.I. TRRCT BLOOD LYNPHHTICS "
4990 PRINT #1,Y9,Z9,Z8 
5000 FOR N=1 TO N4-1 
5010 D3(N)=D3(N)+D4(N)
5020 NEXT N
5030 PRINT #1, ''PRRTICLE DIHMETER=", PI 
5040 PRINT #1, "DECRY CONSTANT = ",K1(I)
5050 PRINT #1," N DEPOSITION DISINTEGRATIONS DEP.FPACTI
5060 FOR N=1 TO N4
5070 PRINT #1,N,R3(N),D3(N),S3(N)
5080 NEXT N 
5090 GO TO 5100 
5100 NEXT I 
5110 Z=0
5120 FOR N=3 TO 19 
5130 Z=Z+S3(N)
5140 NEXT N
5150 PRINT #1,"TRACHEO-BRONCHIRL DEPOSITION FRHCTIOrj=" , Z
5160 NEXT J7
5170 PRINT #1,Vi,T1,T2
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DOSE 13:13 10-JUL-80

1 REM THIS PROGRAM COMPUTES THE DOSE AMD DOSE-AVERAGED STOPPING
2 REM AT VARIOUS DEPTHS IN THE MALLS OF A CYLINDER 
10 DIM S(30),N(30)
1Q0 FILES OUT.LPT 
101 SCRATCH *1 
110 FOR N=1 TO 4 
120 READ S(N)
130 NEXT N
135 REM ENTER ENERGY CORRECTION FACTORS 
140 DATA 0,14.3,28.25,40 
150 FOR N=1 TO 4 
160 READ N(N)
170 NEXT N
175 REM ENTER CHANNEL RADII 
1S0 DATA 0.005,0.01,0.05,0.1 
190 FOR J=1 TO 4 
200 R=N(J)
210 FOR L=1 TO 4 
220 Z8=S(L)*lE-04 
230 R9=75.5E-04 
240 FOR M=1 TO 2 
250 T=0.00110 
260 R2=l
270 X5=1.57E04*R 
280 D3=0 
290 D4=0 
300 D=M*10E-04
305 REM INCREMENT ANGULAR COORDINATES
310 FOR N=1 TO X5
311 Z3=2*H-1 
340 P1=Z3/R/1E04
345 REM INCREMENT AXIAL COORDINATES 
350 FOR K=1 TO 100 
360 H=K*lE-04
370 L1 = ((R/N2*(SIN(P1))A2) + (R+D-R>KCOS(P1))^2)-0.U 
380 X=ATN(H/L1)
390 L2=Ll/COS(X)
400 Y=R*C0S(Pl-3.1416/2)/(R*SIN(Pl-3.1416/2)+R+D)
410 P2=ATN(Y)
420 A=CD/COSCP2))
430 U=0.5
440 C= (4*RA2-8*D>KR^ (TAN (P2)) A2-4>K (DA2) * (TAN (P2)) A2) AU
450 B=2*R-2*D*(TRN(P2) )"' 2
460 A=CA+(B-C)/(2/C0S(P2)))/C0S(X)
465 REM COMPUTE PATHLENGTH (UNCORRECTED FOR ENERGY)
470 L3=T*(L2~A)+A
475 REM COMPUTE PATHLENGTH (CORRECTED FOR ENERGY)
480 L3=L3+Z8
490 IF L3>R9, THEN 1850
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500 IF L3<2.5E-04, THEN 940
510 IF L3<5.0E-04, THEN 960
520 IF L3<7.5E-04, THEN 930
530 IF L3<IE-03, THEN 1000
540 IF L3<12.5E-04, THEN 1020 
550 IF L3<15E-04, THEN 1040 
560 IF L3<17.5E-04, THEN 1060 
570 IF L3<20E-04, THEN 1030 
580 IF L3<22.5E-04, THEN 1100 
590 IF L3<25E-04, THEN 1120 
600 IF L3<27.5E-04, THEN 1140 
610 IF L3<30E-04, THEN 1160 
620 IF L3<32.5E-04, THEN 1130 
630 IF L3<35E-04, THEN 1260 
640 IF L3<37.5E-04,THEN 1220 
650 IF L3<40 E-04, THEN 1240 
660 IF L3<42.5E-04, THEN 1260 
670 IF L3<45E-04, THEN 1230 
680 IF L3<47.5E-04, THEN 1300 
690 IF L3<58E-04,THEN 1320 
700 IF L3<52.5E-04, THEN 1340 
710 IF L3<55E-04, THEN 1360 
720 IF L3<57.5E-04, THEN 1380 
730 IF L3<68E-04, THEN 14S0 
740 IF L3<62.5E-04, THEN 1420 
750 IF L3<65E-04, THEN 1443 
760 IF L3<65.5E-04, THEN 1460 
770 IF L3<67E-04, THEN 1480 
780 IF L3<67.5E-04, THEN 1500 
790 IF L3<68E-04, THEN 1520 
800 IF L3<68.5E-04, THEN 1540 
810 IF L3< 69E-04, THEN 1560 
820 IF L3<69.5E-04, THEN 1580 
830 IF L3<70E-04, THEN 1600 
840 IF L3<71E-04, THEN 1620 
850 IF L3<71.5E-04, THEN 1640 
860 IF L3<72E-04, THEN 1660 
870 IF L3<72.5E-04, THEN 1680 
880 IF L3<73E-04, THEN 1700 
890 IF L3<73.5E-04, THEN 1720 
900 IF L3<74E-04, THEN 1740 
910 IF L3<74.5E-04, THEN 1760 
920 IF L3<75E-04, THEN 1780 
930 IF L3<75.5E-04, THEN 1800
935 REM SPECIFY STOPPING POWER ASSOCIATED WITH PATHLENGTH
940 5=662.5
950 GO TO 1810
960 5=672.5
970 GO TO 1810
980 5=682.5
990 GO TO 1810
1000 S=695
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1010 GO TO 1810 
1020 5=705 
1030 GO TO 1810 
1040 5=717.5 
1050 GO TO 1810 
1060 5=730 
1070 GO TO 1810 
1080 5=742.5 
1090 GO TO 1810 
1100 5=757.5 
1110 GO TO 1810 
1120 5=772.5 
1130 GO TO 1810 
1140 5=790 
1150 GO TO 1810 
1160 5=810 
1170 GO TO 1810 
1180 5=830 
1190 GO TO 1810 
1200 5=850 
1210 GO TO 1810 
1220 5=872.5 
1230 GO TO 1810 
1240 5=900 
1250 GO TO 1810 
1260 5=930 
1270 GO TO 1810 
1280 5=962.5 
1290 GO TO 1810 
1300 5=995 
1310 GO TO 1810 
1320 5=1045 
1330 GO TO 1810 
1340 5=1100 
1350 GO TO 1810 
1360 5=1150 
1370 GO TO 1810 
1380 5=1215 
1390 GO TO 1810 
1400 5=1285 
1410 GO TO 1810 
1420 5=1385 
1430 GO TO 1810 
1440 5=1520 
1450 GO TO 1810 
1460 5=1605 
1470 GO TO 1810 
1480 5=1695 
1490 GO TO 1810 
1500 5=1790 
1510 GO TO 1810 
1520 5=1850
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1530 GO TO 1810 
1540 5=1900 
1550 GO TO 1810 
1560 5=1952.5 
1570 GO TO 1810 
1530 5=2022.5 
1590 GO TO 1810 
1600 5=2105 
1610 GO TO 1810 
1620 5=2280 
1630 GO TO 1810 
1640 5=2450 
1650 GO TO 1810 
1660 5=2560 
1670 GO TO 1810 
1680 5=2705 
1690 GO TO 1810 
17O0 5=2843 
1710 GO TO 1810 
1728 5=2840 
1730 GO TO 1810 
1740 5=2635 
1750 GO TO 1810 
1760 5=2200 
1770 GO TO 1810 
1780 5=1560 
1790 GO TO 1810 
1880 5=600
1805 REM COMPUTE DOSE
1810 D2=S*2/(7.844EGS*R2*L2"2)
1820 D3=D3+D2 
1830 04=5*02+04 
1840 NEXT K
1850 NB<T N
1851 IF D3< =0, THEM 1865
1855 REM COMPUTE DOSE-hVERMGED STOPPING POWERS
1860 56=04/03
1861 GO TO 1870 
1865 56=0
1870 03=03*4
1880 PRINT #1,"RRDIUS=",R 
1890 PRINT #1,"ENERGY F8CT0R=",ZS 
1580 PRINT #1,"DEPTH=",0 
1910 PRINT #1,"DOSE=",03
1920 PRINT #1, "DOSE--HVEP0GED STOPPING P0WER = ",S6
1930 NEXT M
1340 NEXT L
1950 NEXT J
I960 END
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