BRIEFING ON ACTUAL UNDERSTANDING ON TRITIUM WASHOUT
IFIN-HH (D. Galeriu, A. Melintescu), NIMH (D. Attanasov), CEA (L. Patryl, P. Guetat)

A report for International Atomic Energy Agency (IAEA) EMRAS II (Environmental Modelling for RAdiation Safety) Programme, Working Group 7 – “Tritium” Accidents, based on current results from various sources, including collaboration between IFIN-HH and National Institute of Meteorology and Hydrology, Sofia, Bulgaria and results from RFNC-VNIEF Sarov, Russia, also.
Tritiated water vapour from a nuclear power plant is continuously released to the atmosphere and then scavenged by precipitation. Rainout refers to in-cloud scavenging by precipitation of cloud droplets or ice crystals. Washout refers to below-cloud scavenging by precipitation.
The traditional goal of HTO washout studies is to determine the washout ratio: 
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and the washout coefficient :
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where 
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- the amount of HTO in a column with a bottom of unit area (g cm-2); J the flux of liquid HTO at the ground surface; Cf the mass concentration of the liquid HTO in the falling rain water; 
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- the concentration of the vapour phase HTO in the drop's environment (g cm-3) at 1 m reference height.
For a given shape of the tritium-in-air vertical profile in a section of the plume, the rain concen​trations are proportional to the vertical integral of tritium air concentration. In the case of gas scavenging, the factor of proportionality (x), otherwise called washout coefficient (rate), is not constant throughout the plume as in the case of aerosols, but depends on the shape of the verti​cal pro​file, and hence on the distance from the source.
As conclusions of the IAEA WG 7 EMRAS II Programme it was pointed out the needs that more efforts still have been done to decrease the uncertainty for tritium washout. In the actual programme EMRAS II, one of the working groups is WG 7 –“Tritium” Accidents and one of topic which must be clarified in this WG 7 is tritium washout. This note is a contribution to the topic. 
The theory of washout of gaseous pollutants from the atmosphere was first comprehensively applied to tritiated water (HTO) vapour by Hales (1972 a, b) and his HTO washout concept has not changed substantially up to now. Experimental work was done for HTO in a limited number of conditions (Dana et al. 1978). Ogram (Ogram, 1985; Ogram et al., 1992) has reviewed precipitation scavenging model calculations for tritiated water vapour and key processes and input parameters for environmental tritium models.
In the absence of better information, it is recommended a washout coefficient with ( = 10-4 s-1 for light rain (~ 1 mm h-1) and ( = 10-3 s-1 for extremely heavy rainfall (~ 25 mm h-1) which may be used for calculations of HTO washout.
Experimental data of Dana et al. (1978) for a release at 60 m gives are given in Table 1.
Table 1. Experimental data (Dana et al., 1978) for a release at 60 m
	Rainfall Rate (mm.h-1)
	Distance from release (m)
	( (s-1)

	0.6
	400
	2.60 × 10-5

	0.6
	800
	1.86 × 10-5


Tokuyama and Oonishi (1997) have reported 29 values monthly measured for the washout coefficient of HTO from Tsuruga area, Japan where there are 4 nuclear reactors. The mean value of the data has ( = (7.3 ± 4.1) × 10-5 s-1, with an average rainfall rate of 2 mm h-1.  Although the meteorological parameters, rainfall intensity, raindrop size, and raindrop size spectrum influence wet deposition by washout, only the monthly mean rainfall intensity data were available for the above study. On the opposite part of Japan, at Tokaimura, the yearly average of washout rate was ( = 4.6 x10-4 s-1, for the same precipitation intensity (Cf Pine scenario, EMRAS). 
Yves Belot (Belot, 1998) attempted to assess the washout rate, using the Gaussian model in the frame of Hales theory (Hales, 1972b). Figure 1 presents the results for rain intensity of 1 mm h-1. Following this study (Belot, 1998), the washout coefficient can be considered proportional to rain intensity at power 0.7. The experimental results from Dana (Dana et al., 1978) are close with the model, but the high value in Tokaimura is out of model.
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Figure 1. Washout coefficient of tritiated water in a plume originating from different release heights h; the rain intensity is 1 mm hr-1
Experimental work (Belavodsky et al., 1997) shows that “the concentration of HTO in the drop’s water is proportional to the concentration of HTO vapour, drop size and the drop’s duration of flight. Moreover, the average rate of exchange was 0.47±0.02 cm s-1”. The drop radii were: 0.14, 0.17 and 0.21 cm. The most probable rate limiting stage of the exchange mechanism is HTO convective diffusion through the concentration boundary layer of air when drops are falling. 
Starting with an older revision of the topic (Ogram et al., 1992) an update on dry and wet deposition was done (Melintescu, 2002) and the need of improvement wet deposition modelling was emphasised. It was noticed that the Canadian Standard recommends a high value for the wet deposition, but a low value for plume depletion by rain.
Table 2. Canadian Standard recommendations for tritium washout (CAN 91
	Radionuclide / element
	Washout coefficient, ( (s-1)

	
	Rain intensity, mm h-1
	Snow intensity, mm h-1

	
	0.5
	1
	3
	5
	0.5
	1
	3
	5

	3H and 131I
	
	
	
	
	
	
	
	

	(I
	5×10-6
	1×10-5
	2×10-5
	3×10-5
	<10-7
	1×10-7
	2×10-7
	3×10-7

	(H
	1×10-4
	2×10-4
	4×10-4
	6×10-4
	2×10-7
	4×10-7
	8×10-7
	1×10-6


The generalization of washout rate is:  
                                                        (= a *(I/Io)b                                                               [3]

The German standard (MFG-90) recommends for tritium b=1 and a= 3.5x10-5.
Some compiled values since 2002 are given in Table 3:

Table 3. Compiled values since 2002 for tritium washout (Melintescu, 2002)
	Reference
	( (s-1), at 1 mm/h
	exponent b or rain intensity

	German Standard
	3.5 10-5
	b= 1.

	Canadian Standard
	1.8 × 10-4 
	b= 0.73

	Dana et al, 1978
	[1.8-2.6] × 10-5 
	I=0.6 mm h-1

	Tokuyama and Oonishi, 1997
	(7.3±4.1) × 10-5
	I =2 mm h-1

	Ogram, 1995
	1 × 10-4 (10°C)
	b=0.77

	Belot, 1998
	6 10-5
	b= 0.7


The recommended values in 2002 were:
         A = 6x10-5  s-1  ;    b=0.73 
The large uncertainty in the assessment of tritium washout comes also from the paucity of experimental data. Between 1999 and 2002 experiments have been done in VNIEF (Sarov, Rusia under the ISTC Project 654) considering emissions from 30 m height and observation of rain concentration at a radius of 150 m (Golubev et al., 2002 a - d, 2003). 

Washout rate ( has been estimated using experimental results in a following way:
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where:
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 - is the wind velocity, m s-1;
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 - is the precipitation intensity, m s-1;
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 - is the HTO source intensity, Bq s-1;
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 - is the tritium concentration in rainwater in the i-th sampler, Bq m-3;
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- is the arc length between the i-th and the i+1-th sampler, m.

During the experiments, the air temperature, wind speed and its direction and rain intensity were recorded. The wind velocity for each of the experiments was taken as an average value. Rain intensity in all the experiments was assumed to be about 1 mm h-1. The release rate was estimated an average value during the entire experiment.

The following two models were developed and validated: simple engineering model and complex exchange kinetics model, respectively. Figure 2 represents observed and modelling results for engineering model and the vapour / raindrop exchange model, respectively. It can be seen that the “drop” model describes the experimental data “from the top” and simple model – those “from the bottom”. The engineering models consider the washout ratio (rain concentration (Bq L-1) over air moisture concentration (Bq L-1)) and give a ratio near 0.4. The process model (top down) uses the Gaussian HTO profile and gives a washout rate of ~14.5x10-5 s-1, for a rain intensity of 1 mm h-1. This is 2 times more than the previous predictions (Belot, 1998) and relatively closes to Ogram assessment (Ogram, 1985). In order to explain the prediction difference we will refer to some specific results.
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Figure 2. Comparison of experimental results with modeling results due to the Gauss model and the model with the drop
The recent experiments emphasize also the high variability of rain intensity (Figure 3) and the variability of rain drop diameter distribution (Figure 4) at various rain intensities. The model used by VNIEF Sarov considers the effect of wind velocity on falling drop together with the net effect of an increased drop trajectory. Figure 5 gives the concentration in air and drop, along the trajectories for a small drop and a large one. 
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Figure 3. Dependence of rain with time (each of the points is the result of averaging over the 1-min duration interval) 
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Figure 4.  Size distribution N(D) (m-3mm-1)  vs. diameter V(D) and for raindrops within interval 7 and 1 (duration 1 min). 
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Figure 5 Distribution of HTO concentrations in the drop and atmosphere along the trajectory of the drop falling. 

Comparison of the simplest washout model – Сrain=((Catm with the experimental data have shown that the value (=0.4 allows description of averaged experimental data in the best way. At the same time, the values of (  coefficient are as following: for the wind velocities of ~ 3 m s-1 is 0.35, and for wind velocities of ~ 6 m s-1 is 0.45.  The process oriented level model developed by VNIEF (Sarov) accurately describes experimental results and gives higher values for washout coefficient in the vicinity of the source or  far away from the source. The explicit introduction of wind velocity and a better choice of drop velocity formula explain the difference versus Belot model (Belot, 1998).
In parallel with VNIEF research, Hales (Hales 2002) published an update of his model. The approach takes the form of a set of analytical equations that correspond to 5 types of Gaussian plume formulations: standard bivariate-normal point-source plumes, line-source plumes, unrestricted instantaneous puffs, and point-source plumes and puffs that experience reflection from inversion layers aloft. These equations represent the concentration of scavenged pollutants in falling raindrops and are similar in complexity to their associated gas-phase plume equations. They are strictly linear, thus allowing superposition of wet-deposition contributions by multiple plumes. Numerical solution and analytical approximation are given but up to now; there is no direct application for tritium (HTO).
The above approaches use the Gaussian approximation for the air concentration and selected empirical formulae for the rain drip distributions and drop falling velocity. An attempt to generalize the washout modelling was done recently (Atanassov and Galeriu, 2009), in the frame of a collaboration between IFIN-HH and Bulgarian Meteorology researchers. A numerical Eulerian model that describes washout independently of dispersion is developed. The model is developed to be used as a subroutine in tritium specific models interfaced with any sophisticated dispersion model.  

Different size distributions of raindrops and different formulae for drop downfall velocity are considered.  A sensitivity analysis to these and other model parameters is performed. Recommendations for some numerical techniques are made. Three empirical formulae for drop size distribution and two for downfall drop velocity were used. The sensitivity analysis has shown that the washout process is influenced most significantly by rainfall parameters and air temperature: different raindrop size distributions cause differences of up to about 70 % in the washout outputs; a change of 15 0C in the air temperature causes an effect of about 50 %. Unlike temperature, which is usually well known, rainfall parameters are difficult to be precisely established, that can lead to substantially wrong washout estimates. The general conclusion is that the washout process is too complex to be comprehensively described by the simple washout coefficient concept. The approach proposed here for directly calculating the outputs like concentration and flux is preferable; anyway the washout coefficient is needed mostly for the assessment of these outputs. The largest potential for improvements in tritium washout modelling is related to comprehensive input information for cloud and rain processes that becomes easily available today. The paper distinguishes between absolute outputs, as liquid HTO concentration in the rainfall, and the downward flux of liquid HTO, in contradiction with relative outputs, as the washout ratio and washout coefficient. The washout ratio and washout coefficient are characteristics of the washout process that are needed to calculate the absolute outputs.
An example of results is given in Figure 6 for the case of a HTO profile in the air and 2 temperatures. The influence of temperature and drop diameter is emphasized.
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Figure 6. Changes of HTO concentration in drops of different diameter (0.02, 0.075, 0.25 cm) during their downfall, for the HTO profile (left of figure) and for constant over 
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 temperatures of 15 0C and 0 0C.  Rainfall rate is 3 mm h-1.
In the case of a rain intensity of 2 mm h-1 and a constant HTO concentration in air up to 500 m height, the washout coefficient as function of temperature is given in Figure 7.
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Figure 7. The washout coefficient of HTO for a rain intensity of 2 mm h-1
The main contribution of this recent paper is the giving up to the constraints of the Gaussian approach, emphasizing the role of rain drop distribution. Major nuclear units with large tritium loads are generally situated in complex terrains and the Gaussian plume is a crude estimate of air concentration profile. Also various type of rain (as classified by World meteorological Organisation) have distinct rain drop distribution. 
Combining these recent approaches with the influence of wind velocity on the drop trajectory, it can give a solution to decrease the uncertainty. Wind and temperature profile can be now obtained form remote sensing, but the rain drop distribution remains the main problem.

HTO WET DEPOSITION IN WINTER

The dose impact of tritium released to the atmosphere in winter is far from being understood.  Some experimental data on dry and wet deposition were obtained in the past (Papadopoulos et al. 1986; Davis, 1997), but little experimental information is available on the persistence of tritiated water in the snow pack. The dry deposition velocity (v,) of HTO to snow was found to be I.6 x 10-3 ( 0.5 x 10-3 m s-l; the washout coefficient of HTO by snow was 2.1 x l0-5 ( 1.0 x l0-5 s-1. Some authors (Konig et al., 1984) report a semi-empirical value of 2.6 x 10-5 s-1 for a snowfall rate of 1 mm h-1 water equivalent.
The Canadian standard (CAN 91) recommends a range between minim and maxim values and these recommendations are lower then experimental values for the snow washout (Table 2). 
It seems clear that old recommendation were grossly underestimated. More experiments are still needed. 
The diffusion and persistence of HTO in the snow pack was also observed (Galeriu et al., 2009). In conditions of cold weather and dry snow, the diffusion coefficient lies in the range of 1 ÷ 2 x 10-10 m2 s-1; it is an order of magnitude lower than diffusion in water, but an order of magnitude higher than self-diffusion in ice. In spring, when the snow melts, about 70 % from the initial fallout remains. 
HTO DEPOSITION BY FOG

We do not find any experimental results on HTO deposition in foggy conditions. We will try to make some general considerations.
The properties of radiation or coastal fog are given below (Justio, 1981).
Table 5. Characteristics of fog
[image: image25.wmf]10

5

10

4

10

3

10

2

10

1

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

distance (m)

 washout coefficient (10    per s)

-5

h=10 m

h=30 m

h=60 m

irreversible washout coef.

reversible washout coef.


Measurements for a radiation fog with natural aerosols of Ca (median diameter near 2 () show a deposition velocity of 10-2 m s-1, for a fog flux of 0.5-15 g m-2 h-1 (EC95). A preliminary assessment for deposition in fog conditions has been reported (Gibb et al., 1998) using data for chemical pollution.
Minimum and maximum deposition velocities are recommended as function of fog flux. 
Table 6. Deposition velocity in fog
	Fog flux (mm h-1)  
	0.01
	0.05
	0.10
	0.50
	1.00
	2.00

	Vd (low) cm s-1
	1
	3
	7
	35
	70
	140

	Vd (high) cm s-1
	3
	14
	28
	140
	280
	560


Typical fog fluxes are also given in Table 7.
Table 7. Fog flux on typical surfaces
	Fluxes
	soil
	Snow
	water
	grass
	closed forest
	forest edge

	Flow (mm h-1)
	0.01
	0.01
	0.01
	0.01
	0.1
	0.5

	Fhigh (mm h-1)
	0.05
	0.05
	0.1
	0.1
	0.5
	2.


For cultivated land we expect a fog flux near 0.05 mm h-1. In order to estimate the HTO deposition we use the dependency of drop HTO concentration on drop radius (Golubev et al., 2003) and it is given in Figure 8.
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Figure 8. Ratio dependence of the HTO concentration in the drop (and in the moisture condensed from the atmosphere at 1 m height from the surface) on the drop diameter
In Figure 8 it is seen that the concentration in fog droplet is very close with air moisture and deposition in fog conditions is 2-3 times higher than in rain conditions of the same intensity.
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		17-Nov-2000, 10h 47m												Uplunger's theory

		Number		Center		Diameter		Velosity		Diam^3				Diam		m/sec

		1		15156		0.42		1.49		0.074088				0.2		0.94

		2		17606		0.43		1.66		0.079507				0.4		1.80

		3		25098		0.42		2.03		0.074088				0.6		2.60

		4		25564		0.58		5.01		0.195112				0.8		3.34

		5		43618		0.48		2.63		0.110592				1		4.01

		6		58622		0.49		3.11		0.117649				1.2		4.63

		7		69249		0.48		1.55		0.110592				1.4		5.19

		8		69668		0.61		4.90		0.226981				1.6		5.71

		9		92195		0.58		2.37		0.195112				1.8		6.18

		10		93780		1.75		1.54		5.359375				2		6.60

		11		101744		0.73		2.88		0.389017				2.2		6.98

		12		114110		0.54		4.41		0.157464				2.4		7.33

		13		135854		0.50		2.33		0.125				2.6		7.63

		14		179189		1.04		4.37		1.124864				2.8		7.91

		15		188332		0.50		1.53		0.125				3		8.15

		16		202139		0.56		4.45		0.175616

		17		207415		0.26		3.37		0.017576

		18		239577		0.33		2.08		0.035937

		19		242103		0.50		1.47		0.125

		20		246779		0.42		1.70		0.074088		R =		0.148		мм/час

		21		279760		0.51		1.88		0.132651												n0 =		8.00E+03		L =		6.12

		22		359924		0.31		2.00		0.029791												Распределение Маршала-Пальмера

		23		364564		0.32		2.37		0.032768		Карманы		Карман		Частота		Velosity		N(D)		D		Nth(D)

		24		371074		0.92		3.87		0.778688		0.2		0.2		3		0.94		53.3		0.2		2.35E+03

		25		374619		0.54		1.47		0.157464		0.3		0.3		10		1.38		120.9		0.3		1.28E+03

		26		377224		0.19		2.98		0.006859		0.4		0.4		49		1.80		452.9		0.4		6.91E+02

		27		379154		0.45		1.68		0.091125		0.5		0.5		109		2.21		821.8		0.5		3.75E+02

		28		391821		0.54		1.63		0.157464		0.6		0.6		57		2.60		365.2		0.6		2.03E+02

		29		408722		0.53		4.20		0.148877		0.7		0.7		6		2.98		33.6		0.7		1.10E+02

		30		422305		0.49		1.53		0.117649		0.8		0.8		3		3.34		15.0		0.8		5.98E+01

		31		440999		0.42		1.52		0.074088		0.9		0.9		1		3.68		4.5		0.9		3.24E+01

		32		462932		0.52		1.54		0.140608		1		1		5		4.01		20.8		1		1.76E+01

		33		484526		0.45		1.83		0.091125		1.1		1.1		2		4.33		7.7		1.1		9.52E+00

		34		507124		0.51		1.57		0.132651		1.2		1.2		1		4.63		3.6		1.2		5.16E+00

		35		511247		0.46		1.57		0.097336		1.3		1.3		1		4.92		3.4		1.3		2.80E+00

		36		511907		0.51		1.48		0.132651		1.4		1.4		1		5.19		3.2		1.4		1.52E+00

		37		532423		0.48		2.08		0.110592		1.5		1.5		1		5.46		3.1		1.5		8.23E-01

		38		536210		0.43		1.61		0.079507		1.6		1.6		1		5.71		2.9		1.6		4.46E-01

		39		555001		0.47		1.62		0.103823		1.7		1.7		1		5.95		2.8		1.7		2.42E-01

		40		555673		0.51		1.50		0.132651		1.8		1.8		2		6.18		5.4		1.8		1.31E-01

		41		599501		0.48		1.52		0.110592		1.9		1.9		1		6.39		2.6		1.9		7.11E-02

		42		629586		0.51		1.53		0.132651		2		2		1		6.60		2.5

		43		632442		0.37		1.92		0.050653				Еще		0

		44		664673		0.31		2.14		0.029791

		45		671434		0.46		1.72		0.097336

		46		681235		0.48		1.77		0.110592

		47		687401		0.45		2.02		0.091125

		48		687859		0.57		4.79		0.185193

		49		690558		0.55		2.21		0.166375

		50		731859		0.45		1.57		0.091125

		51		755663		0.43		4.28		0.079507

		52		771993		0.55		1.51		0.166375

		53		775605		0.47		1.66		0.103823

		54		776017		0.60		4.74		0.216

		55		801271		0.60		2.56		0.216

		56		814419		1.76		5.13		5.451776

		57		816106		0.41		2.12		0.068921

		58		820104		0.48		1.51		0.110592

		59		834010		0.51		1.92		0.132651

		60		850853		0.51		1.47		0.132651

		61		864578		0.48		1.54		0.110592

		62		897474		0.61		2.90		0.226981

		63		908212		1.16		3.97		1.560896

		64		908648		0.31		3.59		0.029791

		65		909131		0.47		4.79		0.103823

		66		952811		0.49		1.49		0.117649

		67		953241		0.63		4.55		0.250047

		68		955690		0.37		2.40		0.050653

		69		975352		0.38		1.89		0.054872

		70		996882		0.36		2.98		0.046656

		71		1012321		0.72		3.08		0.373248

		72		1013477		0.21		2.98		0.009261

		73		1014942		0.43		1.62		0.079507

		74		1017189		0.50		1.88		0.125

		75		1026585		0.41		1.79		0.068921

		76		1032614		0.30		2.45		0.027

		77		1040666		0.40		2.32		0.064

		78		1041116		0.59		5.13		0.205379

		79		1053615		0.54		3.53		0.157464

		80		1053834		0.48		2.51		0.110592

		81		1054361		0.32		2.16		0.032768

		82		1055991		0.36		1.71		0.046656

		83		1058291		0.46		1.89		0.097336

		84		1061386		0.38		1.81		0.054872

		85		1064110		0.42		1.65		0.074088

		86		1066793		0.69		4.37		0.328509

		87		1086508		0.47		1.71		0.103823

		88		1091791		0.28		1.97		0.021952

		89		1121285		1.31		2.42		2.248091

		90		1129638		0.48		1.52		0.110592

		91		1133687		0.46		1.65		0.097336

		92		1163093		0.41		2.16		0.068921

		93		1173410		0.49		1.52		0.117649

		94		1179267		0.47		2.18		0.103823

		95		1195277		0.53		2.42		0.148877

		96		1200173		0.52		1.97		0.140608

		97		1205886		0.28		2.03		0.021952

		98		1206754		0.42		2.37		0.074088

		99		1217875		0.47		1.52		0.103823

		100		1234686		0.45		1.64		0.091125

		101		1241773		0.56		2.26		0.175616

		102		1261640		0.47		1.54		0.103823

		103		1262312		0.51		1.53		0.132651

		104		1279849		0.22		2.40		0.010648

		105		1294674		0.47		2.55		0.103823

		106		1318710		0.94		4.37		0.830584

		107		1346203		0.50		1.55		0.125

		108		1353650		0.32		1.87		0.032768

		109		1379283		0.38		1.62		0.054872

		110		1380648		0.36		2.00		0.046656

		111		1386761		0.53		2.09		0.148877

		112		1393995		0.47		1.57		0.103823

		113		1394673		0.52		1.48		0.140608

		114		1396920		0.38		2.04		0.054872

		115		1418104		0.40		1.72		0.064

		116		1420374		0.59		1.64		0.205379

		117		1423972		0.83		3.42		0.571787

		118		1429234		0.43		1.91		0.079507

		119		1430550		0.33		1.82		0.035937

		120		1438461		0.46		1.66		0.097336

		121		1439132		0.51		1.51		0.132651

		122		1441260		0.32		1.74		0.032768

		123		1454181		0.45		1.92		0.091125

		124		1459929		0.60		2.61		0.216

		125		1468617		0.44		1.72		0.085184

		126		1470263		0.47		1.88		0.103823

		127		1471803		0.49		1.98		0.117649

		128		1482953		0.47		1.52		0.103823

		129		1483608		0.51		1.48		0.132651

		130		1496565		0.56		1.84		0.175616

		131		1515661		0.31		1.81		0.029791

		132		1544580		0.44		1.70		0.085184

		133		1567036		0.53		1.53		0.148877

		134		1571174		0.45		1.78		0.091125

		135		1571607		0.60		4.69		0.216

		136		1574650		0.34		1.47		0.039304

		137		1588259		0.46		1.61		0.097336

		138		1596664		0.30		1.75		0.027

		139		1598614		0.37		1.63		0.050653

		140		1599456		0.42		2.03		0.074088

		141		1606669		0.36		1.55		0.046656

		142		1626550		1.00		4.16		1

		143		1632357		0.32		1.66		0.032768

		144		1633851		0.60		1.66		0.216

		145		1636398		0.41		1.93		0.068921

		146		1637443		0.42		1.70		0.074088

		147		1639408		0.43		1.50		0.079507

		148		1645451		0.48		1.82		0.110592

		149		1649253		0.31		1.93		0.029791

		150		1659095		0.46		1.60		0.097336

		151		1678267		0.31		1.61		0.029791

		152		1682824		0.34		2.02		0.039304

		153		1692366		0.49		1.90		0.117649

		154		1695567		0.39		1.79		0.059319

		155		1703518		0.41		2.30		0.068921

		156		1703965		0.58		4.64		0.195112

		157		1707521		0.41		2.33		0.068921

		158		1732599		0.43		3.17		0.079507

		159		1733631		0.46		1.66		0.097336

		160		1734094		0.59		4.96		0.205379

		161		1736111		0.20		3.53		0.008

		162		1762850		0.45		1.81		0.091125

		163		1765302		0.46		1.63		0.097336

		164		1791796		0.47		1.53		0.103823

		165		1792438		0.52		1.49		0.140608

		166		1805911		0.51		1.65		0.132651

		167		1808817		0.80		2.51		0.512

		168		1813473		0.45		1.62		0.091125

		169		1836263		0.48		1.52		0.110592

		170		1836897		0.51		1.49		0.132651

		171		1857709		0.30		1.83		0.027

		172		1861506		0.25		2.00		0.015625

		173		1862220		0.47		2.18		0.103823

		174		1865061		0.32		1.93		0.032768

		175		1876072		0.49		1.57		0.117649

		176		1880052		0.47		1.51		0.103823

		177		1880657		0.50		1.55		0.125

		178		1901404		0.52		1.96		0.140608

		179		1902760		0.63		2.05		0.250047

		180		1917234		0.47		1.80		0.103823

		181		1924151		0.47		1.61		0.103823

		182		1924809		0.52		1.49		0.140608

		183		1954223		0.51		1.59		0.132651

		184		1954651		0.50		4.50		0.125

		185		1968621		0.48		1.51		0.110592

		186		1969248		0.51		1.55		0.132651

		187		1989900		0.34		1.79		0.039304

		188		1993642		0.43		2.53		0.079507

		189		2009206		0.59		1.64		0.205379

		190		2012380		0.46		1.71		0.097336

		191		2037300		0.49		1.90		0.117649

		192		2041155		0.59		2.32		0.205379

		193		2041428		0.33		2.81		0.035937

		194		2056856		0.47		1.70		0.103823

		195		2057495		0.50		1.51		0.125

		196		2074402		0.40		2.36		0.064

		197		2083983		0.45		1.94		0.091125

		198		2088640		0.59		3.90		0.205379

		199		2096413		0.47		2.52		0.103823

		200		2101029		0.46		1.64		0.097336

		201		2126613		0.50		1.89		0.125

		202		2142386		0.33		4.90		0.035937

		203		2145880		0.46		4.85		0.097336

		204		2149295		0.39		1.56		0.059319

		205		2159620		0.44		2.33		0.085184

		206		2164931		0.40		2.66		0.064

		207		2166709		0.36		1.94		0.046656

		208		2176238		0.51		1.51		0.132651

		209		2187062		0.61		5.38		0.226981

		210		2189234		0.48		1.52		0.110592

		211		2191238		1.00		5.44		1

		212		2203661		0.39		1.49		0.059319

		213		2209119		0.38		2.00		0.054872

		214		2210140		0.38		1.87		0.054872

		215		2215187		0.56		2.04		0.175616

		216		2229332		0.54		1.47		0.157464

		217		2236820		0.42		2.04		0.074088

		218		2257524		0.47		1.62		0.103823

		219		2277440		0.43		1.95		0.079507

		220		2288724		0.38		4.79		0.054872

		221		2292633		0.34		5.13		0.039304

		222		2312331		0.31		2.09		0.029791

		223		2317033		0.41		2.38		0.068921

		224		2326254		0.49		1.59		0.117649

		225		2334219		0.50		4.28		0.125

		226		2377604		0.45		1.85		0.091125

		227		2392322		0.18		3.34		0.005832

		228		2396488		0.51		1.53		0.132651

		229		2407456		0.31		2.08		0.029791

		230		2414727		0.48		1.71		0.110592

		231		2419050		0.36		1.93		0.046656

		232		2427218		0.52		1.91		0.140608

		233		2450162		0.55		1.66		0.166375

		234		2455923		0.33		1.76		0.035937

		235		2463737		0.34		1.79		0.039304

		236		2469792		0.59		1.48		0.205379

		237		2470233		0.51		4.85		0.132651

		238		2470473		0.49		1.66		0.117649

		239		2475647		0.26		2.41		0.017576

		240		2484258		0.49		1.97		0.117649

		241		2489312		0.91		4.69		0.753571

		242		2498643		0.40		1.81		0.064

		243		2503134		1.10		3.94		1.331

		244		2513949		0.48		1.66		0.110592

		245		2526641		0.48		1.96		0.110592

		246		2531081		0.57		1.63		0.185193

		247		2532314		0.44		1.93		0.085184

		248		2605153		0.43		1.91		0.079507

		249		2617950		0.39		3.15		0.059319

										47.233955
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17111040-1

		17-Nov-2000, 10h 40m												Uplunger's theory

		Number		Center		Diameter		Velosity		Diam^3				Diam		m/sec

		1		5611		0.49		1.54		0.117649				0.2		0.94

		2		17219		0.55		2.64		0.166375				0.4		1.80

		3		23212		0.5		2.05		0.125				0.6		2.60

		4		33656		0.48		2.19		0.110592				0.8		3.34

		5		36287		0.55		2.14		0.166375				1		4.01

		6		39302		0.48		2.3		0.110592				1.2		4.63

		7		42281		0.57		2.02		0.185193				1.4		5.19

		8		47437		0.42		2.24		0.074088				1.6		5.71

		9		49830		0.35		2.17		0.042875				1.8		6.18

		10		51916		0.5		1.89		0.125				2		6.60

		11		54809		0.49		1.86		0.117649				2.2		6.98

		12		62201		0.3		3.61		0.027				2.4		7.33

		13		65446		0.44		2.58		0.085184				2.6		7.63

		14		74693		0.51		1.52		0.132651				2.8		7.91

		15		80969		0.44		2.22		0.085184				3		8.15

		16		84931		1.25		5.31		1.953125

		17		97327		0.33		4.24		0.035937

		18		100071		0.45		2.37		0.091125

		19		103004		0.85		2.13		0.614125

		20		108295		0.5		1.5		0.125		R =		0.575		мм/час

		21		111058		0.89		3.34		0.704969												n0 =		8.00E+03		L =		4.61

		22		123681		0.55		2.53		0.166375												Распределение Маршала-Пальмера

		23		132029		0.5		1.56		0.125		Карманы		Карман		Частота		Velosity		N(D)		D		Nth(D)

		24		144295		0.4		2.13		0.064		0.2		0.2		5		0.94		88.9		0.2		3.18E+03

		25		147604		0.55		1.6		0.166375		0.3		0.3		33		1.38		398.8		0.3		2.01E+03

		26		151758		0.47		1.81		0.103823		0.4		0.4		49		1.80		452.9		0.4		1.27E+03

		27		152177		0.63		5.19		0.250047		0.5		0.5		142		2.21		1070.6		0.5		8.00E+02

		28		153804		1.12		5.44		1.404928		0.6		0.6		100		2.60		640.7		0.6		5.05E+02

		29		163103		0.7		1.85		0.343		0.7		0.7		50		2.98		280.0		0.7		3.18E+02

		30		172676		0.73		3.17		0.389017		0.8		0.8		27		3.34		134.9		0.8		2.01E+02

		31		176651		0.43		1.51		0.079507		0.9		0.9		18		3.68		81.5		0.9		1.27E+02

		32		178803		0.25		2.42		0.015625		1		1		9		4.01		37.4		1		8.00E+01

		33		179767		0.8		4.32		0.512		1.1		1.1		6		4.33		23.1		1.1		5.04E+01

		34		180631		0.26		4.85		0.017576		1.2		1.2		6		4.63		21.6		1.2		3.18E+01

		35		194559		0.8		4.16		0.512		1.3		1.3		3		4.92		10.2		1.3		2.01E+01

		36		194882		0.48		2.36		0.110592		1.4		1.4		3		5.19		9.6		1.4		1.27E+01

		37		195489		0.35		3.39		0.042875		1.5		1.5		1		5.46		3.1		1.5		7.99E+00

		38		195918		0.53		4.5		0.148877		1.6		1.6		1		5.71		2.9		1.6		5.04E+00

		39		199382		0.39		1.74		0.059319		1.7		1.7		1		5.95		2.8		1.7		3.18E+00

		40		216061		0.48		1.88		0.110592		1.8		1.8		1		6.18		2.7		1.8		2.01E+00

		41		219204		0.42		1.83		0.074088		1.9		1.9		2		6.39		5.2		1.9		1.27E+00

		42		226757		0.6		4.59		0.216		2		2		1		6.60		2.5

		43		228844		0.37		2.74		0.050653				Еще		3

		44		240430		0.65		5.38		0.274625

		45		240677		0.54		1.53		0.157464

		46		260976		0.53		2.13		0.148877

		47		268061		0.56		2.21		0.175616

		48		269677		0.45		1.89		0.091125

		49		271486		0.55		2.07		0.166375

		50		280141		0.66		1.62		0.287496

		51		284105		0.48		1.94		0.110592

		52		284504		0.62		4.45		0.238328

		53		284739		0.5		1.66		0.125

		54		312774		0.48		1.93		0.110592

		55		313498		0.46		2.3		0.097336

		56		331203		0.28		2.94		0.021952

		57		340356		0.68		2.83		0.314432

		58		350050		0.5		1.99		0.125

		59		354936		0.52		1.96		0.140608

		60		364530		0.49		3.13		0.117649

		61		368335		0.57		1.5		0.185193

		62		372343		0.4		1.74		0.064

		63		374154		1.88		1.78		6.644672

		64		392739		0.39		1.94		0.059319

		65		399665		0.47		1.62		0.103823

		66		412603		0.53		1.59		0.148877

		67		415266		0.21		4.41		0.009261

		68		416465		0.44		2.17		0.085184

		69		416905		0.55		4.5		0.166375

		70		435210		0.68		2.86		0.314432

		71		446159		0.29		3.47		0.024389

		72		483180		0.52		2.15		0.140608

		73		485392		0.48		1.93		0.110592

		74		488551		1.6		5.25		4.096

		75		501023		0.49		2.14		0.117649

		76		504322		0.4		2		0.064

		77		518735		0.56		1.71		0.175616

		78		522562		0.35		1.56		0.042875

		79		548827		0.47		2		0.103823

		80		549226		0.57		4.24		0.185193

		81		565416		0.34		1.82		0.039304

		82		584533		0.49		1.55		0.117649

		83		590607		0.6		5.13		0.216

		84		602735		0.97		3.47		0.912673

		85		619115		0.28		1.65		0.021952

		86		622151		0.87		4.01		0.658503

		87		636930		1.18		3.67		1.643032

		88		638064		0.4		2.44		0.064

		89		650594		0.58		2.11		0.195112

		90		651947		0.44		1.66		0.085184

		91		664216		0.45		5.31		0.091125

		92		681615		0.55		4.55		0.166375

		93		683651		0.35		2.69		0.042875

		94		691488		0.49		1.81		0.117649

		95		691757		0.49		2.37		0.117649

		96		698955		0.79		2.48		0.493039

		97		717783		0.5		2.48		0.125

		98		721652		0.53		1.6		0.148877

		99		727981		0.3		2.41		0.027

		100		736317		1.03		2.09		1.092727

		101		745754		0.45		1.88		0.091125

		102		753484		0.49		1.55		0.117649

		103		756091		1.31		5.31		2.248091

		104		769794		0.48		1.52		0.110592

		105		770432		0.52		1.53		0.140608

		106		773812		0.51		2.11		0.132651

		107		777805		0.93		3.64		0.804357

		108		780206		0.62		2.35		0.238328

		109		789491		0.45		1.87		0.091125

		110		791553		0.35		1.82		0.042875

		111		803977		1.14		1.62		1.481544

		112		805481		0.29		1.79		0.024389

		113		809974		0.5		1.84		0.125

		114		814949		0.69		1.79		0.328509

		115		831693		0.58		2.77		0.195112

		116		838303		0.26		3.53		0.017576

		117		841346		0.63		2.58		0.250047

		118		845695		0.41		1.88		0.068921

		119		857629		0.44		2.03		0.085184

		120		877814		0.59		2.28		0.205379

		121		885229		0.37		3		0.050653

		122		890972		0.27		2.59		0.019683

		123		902029		0.89		3.24		0.704969

		124		902538		0.43		5.07		0.079507

		125		902778		0.45		2.04		0.091125

		126		903783		0.77		4.41		0.456533

		127		911869		1.37		4.9		2.571353

		128		912887		0.58		2.74		0.195112

		129		915140		0.57		1.6		0.185193

		130		922621		0.53		1.88		0.148877

		131		936278		0.63		2.55		0.250047

		132		942568		0.5		1.63		0.125

		133		945342		0.17		4.05		0.004913

		134		946621		0.45		1.53		0.091125

		135		950623		0.4		2.05		0.064

		136		959170		0.44		1.74		0.085184

		137		959841		0.76		3.67		0.438976

		138		968594		1.03		5.44		1.092727

		139		970349		0.21		5.07		0.009261

		140		973879		0.84		3.8		0.592704

		141		995831		0.58		4.01		0.195112

		142		1002432		0.69		2.81		0.328509

		143		1009075		0.42		2.16		0.074088

		144		1009529		0.48		2.46		0.110592

		145		1015474		0.55		2.4		0.166375

		146		1017177		0.62		2.48		0.238328

		147		1021077		0.53		1.98		0.148877

		148		1023240		0.43		1.65		0.079507

		149		1025159		0.5		2.15		0.125

		150		1030903		0.55		1.49		0.166375

		151		1034840		0.46		2.33		0.097336

		152		1035262		0.57		4.59		0.185193

		153		1044800		0.97		2.96		0.912673

		154		1045057		0.57		1.99		0.185193

		155		1057773		0.49		1.81		0.117649

		156		1066314		0.92		4.16		0.778688

		157		1069442		0.48		1.82		0.110592

		158		1074940		0.52		1.52		0.140608

		159		1078604		0.47		1.76		0.103823

		160		1090179		0.56		1.77		0.175616

		161		1095959		0.42		1.82		0.074088

		162		1097051		0.48		1.56		0.110592

		163		1097858		0.28		2.07		0.021952

		164		1133769		0.86		3.13		0.636056

		165		1135955		0.5		1.89		0.125

		166		1136535		0.63		2.71		0.250047

		167		1147031		0.25		2.98		0.015625

		168		1150461		1.81		1.91		5.929741

		169		1155911		0.93		4.41		0.804357

		170		1158029		0.53		2.16		0.148877

		171		1159350		0.5		1.9		0.125

		172		1172843		0.65		2.08		0.274625

		173		1181610		0.81		3.53		0.531441

		174		1186770		0.55		2.83		0.166375

		175		1190924		1.67		2.19		4.657463

		176		1196599		1.04		4.55		1.124864

		177		1198645		0.55		2.36		0.166375

		178		1211209		0.39		2.86		0.059319

		179		1211963		0.62		1.66		0.238328

		180		1214774		0.92		3.9		0.778688

		181		1217440		0.78		2.69		0.474552

		182		1226153		0.69		2.88		0.328509

		183		1230870		0.56		2.05		0.175616

		184		1238827		0.43		2.18		0.079507

		185		1241072		0.34		1.85		0.039304

		186		1245453		0.63		2.55		0.250047

		187		1246483		0.52		2.52		0.140608

		188		1247016		0.42		2.76		0.074088

		189		1251897		0.31		4.41		0.029791

		190		1256336		0.49		1.51		0.117649

		191		1271335		0.5		1.63		0.125

		192		1271836		0.36		1.97		0.046656

		193		1272613		0.52		1.74		0.140608

		194		1273575		0.55		2.37		0.166375

		195		1279792		0.29		2.88		0.024389

		196		1280454		0.32		3.2		0.032768

		197		1284048		0.61		3.56		0.226981

		198		1291770		0.46		1.97		0.097336

		199		1300192		0.48		1.56		0.110592

		200		1300825		0.49		1.53		0.117649

		201		1306206		0.38		1.93		0.054872

		202		1313818		0.51		1.79		0.132651

		203		1314175		0.32		1.88		0.032768

		204		1314499		1.16		5.25		1.560896

		205		1315076		0.91		4.28		0.753571

		206		1322355		1.06		4.16		1.191016

		207		1331117		0.51		1.53		0.132651

		208		1331507		0.63		5.19		0.250047

		209		1333810		0.61		3.34		0.226981

		210		1343946		0.48		1.62		0.110592

		211		1346290		0.18		3.04		0.005832

		212		1349837		0.65		3.22		0.274625

		213		1351986		0.82		2.55		0.551368

		214		1364204		0.53		1.98		0.148877

		215		1366862		0.49		1.89		0.117649

		216		1371105		0.3		2.32		0.027

		217		1383428		2.76		3.87		21.024576

		218		1412487		0.43		2.09		0.079507

		219		1415835		0.54		2.02		0.157464

		220		1418333		0.42		1.82		0.074088

		221		1422529		0.54		2.16		0.157464

		222		1424039		0.48		2.37		0.110592

		223		1432212		0.5		1.48		0.125

		224		1432826		0.52		1.47		0.140608

		225		1433527		0.33		5.13		0.035937

		226		1450921		0.5		2.13		0.125

		227		1458963		0.33		2.67		0.035937

		228		1463726		0.27		2.92		0.019683

		229		1464807		0.57		3.71		0.185193

		230		1465239		0.37		3.59		0.050653

		231		1476309		0.47		1.5		0.103823

		232		1477720		0.25		5.01		0.015625

		233		1489684		0.54		2.46		0.157464

		234		1493684		0.54		2.17		0.157464

		235		1505989		0.47		2.07		0.103823

		236		1521556		0.48		4.79		0.110592

		237		1521787		0.46		1.65		0.097336

		238		1540365		0.44		1.53		0.085184

		239		1541010		0.43		2.19		0.079507

		240		1542877		0.54		2.74		0.157464

		241		1543523		0.41		2.61		0.068921

		242		1549698		0.42		5.38		0.074088

		243		1551672		0.4		2.37		0.064

		244		1552100		0.48		4.16		0.110592

		245		1552337		0.44		1.96		0.085184

		246		1553828		0.17		5.19		0.004913

		247		1561888		0.25		4.01		0.015625

		248		1567931		0.56		2.53		0.175616

		249		1574153		1.17		4.55		1.601613

		250		1574358		0.6		3.15		0.216

		251		1579847		0.54		2.04		0.157464

		252		1587757		0.21		5.25		0.009261

		253		1593364		0.43		1.97		0.079507

		254		1602077		0.5		1.88		0.125

		255		1604971		0.75		1.49		0.421875

		256		1610053		0.54		1.63		0.157464

		257		1613379		0.23		2.03		0.012167

		258		1615178		0.27		1.85		0.019683

		259		1620329		0.56		2.08		0.175616

		260		1624055		0.72		1.5		0.373248

		261		1627586		0.42		1.76		0.074088

		262		1632020		0.58		1.88		0.195112

		263		1632386		0.32		4.12		0.032768

		264		1634697		0.44		2.24		0.085184

		265		1638904		0.52		1.94		0.140608

		266		1644614		0.36		1.97		0.046656

		267		1653121		0.58		1.75		0.195112

		268		1653769		0.39		2.59		0.059319

		269		1668340		0.6		2.24		0.216

		270		1681818		0.48		2.56		0.110592

		271		1685531		0.45		1.47		0.091125

		272		1689803		0.51		2.27		0.132651

		273		1693183		0.92		3.02		0.778688

		274		1696846		0.37		2.63		0.050653

		275		1697284		0.46		4.16		0.097336

		276		1697532		0.46		1.8		0.097336

		277		1709145		0.44		2.63		0.085184

		278		1721284		0.75		3.71		0.421875

		279		1722093		0.38		2.15		0.054872

		280		1722852		0.5		2.94		0.125

		281		1726431		0.54		2.11		0.157464

		282		1728819		0.55		2.11		0.166375

		283		1734818		1.09		5.38		1.295029

		284		1741698		0.88		3.83		0.681472

		285		1744238		0.7		2.98		0.343

		286		1747392		0.54		2.02		0.157464

		287		1754103		0.23		3.17		0.012167

		288		1754719		0.46		1.81		0.097336

		289		1755187		0.24		4.55		0.013824

		290		1756782		0.68		5.19		0.314432

		291		1757764		0.53		2.46		0.148877

		292		1763533		0.6		2.69		0.216

		293		1764185		0.49		2.58		0.117649

		294		1768037		0.34		2.86		0.039304

		295		1771526		0.41		2.85		0.068921

		296		1781534		1.24		1.75		1.906624

		297		1784126		0.33		4.55		0.035937

		298		1801028		0.68		2.88		0.314432

		299		1801972		0.56		2.94		0.175616

		300		1802783		0.49		2.58		0.117649

		301		1812869		0.56		2.52		0.175616

		302		1817667		0.58		2.52		0.195112

		303		1820676		0.43		2.63		0.079507

		304		1821647		0.42		1.57		0.074088

		305		1822105		0.68		3.53		0.314432

		306		1825918		0.4		2.59		0.064

		307		1829601		0.49		1.72		0.117649

		308		1846532		0.67		2.85		0.300763

		309		1850316		0.73		3.04		0.389017

		310		1852175		0.5		1.99		0.125

		311		1853830		0.52		2.17		0.140608

		312		1855550		0.72		3.17		0.373248

		313		1867410		0.7		3.22		0.343

		314		1873341		0.44		1.93		0.085184

		315		1873996		0.48		1.53		0.110592

		316		1884776		0.87		3.29		0.658503

		317		1892280		0.79		3.22		0.493039

		318		1899456		0.41		2.12		0.068921

		319		1908581		0.86		3.56		0.636056

		320		1917862		0.46		1.59		0.097336

		321		1918487		0.54		1.49		0.157464

		322		1923056		0.6		4.79		0.216

		323		1926236		0.88		2.85		0.681472

		324		1930490		0.48		2.63		0.110592

		325		1930937		0.51		1.66		0.132651

		326		1936839		0.62		3.29		0.238328

		327		1937895		0.64		1.87		0.262144

		328		1945597		0.59		2.01		0.205379

		329		1951294		0.54		2		0.157464

		330		1951605		2.37		3.5		13.312053

		331		1955096		0.31		2.96		0.029791

		332		1973241		0.8		2.63		0.512

		333		1988594		0.46		1.66		0.097336

		334		1989111		0.2		4.12		0.008

		335		1994710		0.22		4.96		0.010648

		336		2004648		0.83		5.13		0.571787

		337		2015553		0.73		2.35		0.389017

		338		2022316		0.37		2.09		0.050653

		339		2028402		0.61		2.21		0.226981

		340		2032738		0.49		1.68		0.117649

		341		2047141		0.62		3.77		0.238328

		342		2049752		0.53		3.27		0.148877

		343		2050549		0.44		2.3		0.085184

		344		2050960		0.54		4.45		0.157464

		345		2051202		0.48		1.72		0.110592

		346		2064515		0.46		1.65		0.097336

		347		2076627		0.4		2.04		0.064

		348		2077960		0.29		1.93		0.024389

		349		2113128		0.78		3.04		0.474552

		350		2115410		0.79		3.32		0.493039

		351		2116207		0.45		2.66		0.091125

		352		2120742		0.29		4.69		0.024389

		353		2122749		0.54		2.27		0.157464

		354		2125454		0.48		3.24		0.110592

		355		2131307		0.64		2.71		0.262144

		356		2136641		0.21		5.25		0.009261

		357		2138421		0.44		1.57		0.085184

		358		2139073		0.46		1.53		0.097336

		359		2154260		0.65		2.85		0.274625

		360		2156186		0.43		1.79		0.079507

		361		2156579		0.52		2.21		0.140608

		362		2164337		0.84		4.74		0.592704

		363		2172070		0.84		2.18		0.592704

		364		2183270		0.51		1.53		0.132651

		365		2183669		0.59		4.55		0.205379

		366		2217654		0.49		3.34		0.117649

		367		2225562		0.57		3.29		0.185193

		368		2226660		0.41		2.83		0.068921

		369		2227084		0.48		5.44		0.110592

		370		2240020		0.6		2.45		0.216

		371		2242009		0.45		1.6		0.091125

		372		2246141		0.48		1.77		0.110592

		373		2251757		0.5		1.51		0.125

		374		2253612		0.63		2.51		0.250047

		375		2257856		0.51		2.28		0.132651

		376		2260682		0.51		2.22		0.132651

		377		2263672		0.91		1.85		0.753571

		378		2267735		0.29		5.25		0.024389

		379		2268927		1.02		5.44		1.061208

		380		2271142		0.38		2.44		0.054872

		381		2271562		0.55		4.64		0.166375

		382		2271806		0.46		1.9		0.097336

		383		2274600		1.33		5.44		2.352637

		384		2276782		0.5		3.47		0.125

		385		2287108		0.63		2.4		0.250047

		386		2289199		0.49		2.63		0.117649

		387		2289585		0.44		2.33		0.085184

		388		2292539		0.39		2.53		0.059319

		389		2296632		0.25		2.46		0.015625

		390		2297016		0.51		2.17		0.132651

		391		2300426		0.47		2.98		0.103823

		392		2301545		0.65		3.06		0.274625

		393		2306123		0.63		2.1		0.250047

		394		2310892		0.33		3.9		0.035937

		395		2314383		1.92		2.72		7.077888

		396		2316758		0.45		2.51		0.091125

		397		2317039		0.34		3.02		0.039304

		398		2317735		0.48		2.55		0.110592

		399		2319780		0.71		2.23		0.357911

		400		2322138		0.17		5.13		0.004913

		401		2340391		0.54		2.49		0.157464

		402		2359402		0.46		1.66		0.097336

		403		2360062		0.45		1.55		0.091125

		404		2360538		0.28		4.79		0.021952

		405		2373889		0.69		2.55		0.328509

		406		2377618		0.81		3.42		0.531441

		407		2384069		0.22		2.27		0.010648

		408		2386137		0.41		2.03		0.068921

		409		2387725		0.68		2.98		0.314432

		410		2397060		0.51		2.08		0.132651

		411		2403081		0.64		3.2		0.262144

		412		2403889		0.43		2.38		0.079507

		413		2404294		0.53		4.16		0.148877

		414		2404532		0.47		1.86		0.103823

		415		2405293		0.27		4.69		0.019683

		416		2407089		0.76		3.39		0.438976

		417		2415577		0.63		2.12		0.250047

		418		2421182		0.68		3		0.314432

		419		2425289		0.72		3.71		0.373248

		420		2434806		0.47		1.63		0.103823

		421		2435214		0.61		4.41		0.226981

		422		2435465		0.51		1.72		0.132651

		423		2447664		0.52		1.62		0.140608

		424		2450186		0.4		3.29		0.064

		425		2461333		0.68		3.15		0.314432

		426		2465813		0.78		3.47		0.474552

		427		2466441		0.88		4.79		0.681472

		428		2469496		0.75		3.61		0.421875

		429		2498180		0.46		2.64		0.097336

		430		2504850		0.34		5.25		0.039304

		431		2517225		1.25		5.13		1.953125

		432		2526206		0.49		1.93		0.117649

		433		2526788		0.61		2.49		0.226981

		434		2529498		0.78		3.37		0.474552

		435		2537188		0.76		1.56		0.438976

		436		2547891		0.71		2.41		0.357911

		437		2548326		0.84		3.59		0.592704

		438		2548791		0.77		3.9		0.456533

		439		2550053		0.64		2.12		0.262144

		440		2550938		0.51		2.28		0.132651

		441		2551795		0.41		2.52		0.068921

		442		2552233		0.34		2.45		0.039304

		443		2553377		0.6		2.12		0.216

		444		2555499		0.65		2.72		0.274625

		445		2557460		0.69		2.92		0.328509

		446		2570210		0.35		2.22		0.042875

		447		2576424		0.56		1.49		0.175616

		448		2580027		0.52		1.56		0.140608

		449		2580442		0.5		4.45		0.125

		450		2594460		0.65		2.53		0.274625

		451		2600375		0.72		3.2		0.373248

		452		2605936		0.45		1.81		0.091125

		453		2617545		0.4		1.96		0.064

		454		2624472		0.43		1.49		0.079507

		455		2625138		0.49		1.53		0.117649

		456		2630749		2.36		3.08		13.144256

		457		2640794		1.19		4.37		1.685159

		458		2641355		0.36		3.02		0.046656

		459		2643031		0.31		2.08		0.029791

										183.024467
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Velosity, m/sec

10h 40m, R = 0,58 mm/h
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Распределение по размерам, 10h 40m, R = 0,58 mm/h
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