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Definition 6. We will define the search efficiency loss recombefficient in CFPs as

2Isl_2 sl

s S

p= [% =r DZ—::; It equals the average number of “malfunctionihgUuristics at any given

moment of calculations.
We will introduce time cost estimation as p&ﬂ i.e. we suppose that the bigger the reduced space
r

and the bigger the losses because of inefficielsutzions in CFPs, the longer the calculationd take. This
estimation characterizes the time cost expressemigh conventional units. However, it neglects btithe
complexity of the heuristics and their work chaeact

Thus it is easy to see that the main merits ofladbal evolutional approach is a relatively shomieifor
the search for a quasi-optimal solution, it depedulsctly on the losses due to the inefficient warkthe
heuristics in CFPs. That is why with regard to teristic work character it is usually possiblesteggest
heuristic management strategy for the time of datmns. The aim of such strategy is to minimize gnesence
in CFPs thus reducing time loss due to inefficialtulations.

REFERENCES

1. 3aiiues, U.JI. MozenupoBaHHE MPOLECCOB aBTOMATH3MPOBAHHOIO XHMHKO-TEXHOJOTHYECKOTO IPOCKTUPOBAaHHS /|
N.JI. 3aiites. —M. : UsnarenscrBo: Xumus, 1976. — 184.

2. DppucTHYECKHe MeToIbI KaneHaapHoro mianuposasus / T.I1. Tloquacosa [u ap.] — Kues : Texuuka, 1980. — 14@.

3. I'myxoB, A.O. Hcnosnp30BaHHE PEKYPCHBHBIX HIBPHCTHK IIPH PELICHHH 33/ad MCKPETHOH ONTHMH3ALHMU OOJIBIIOI
pasmepHoctr / A.O. Tnyxos, B.B. Tpodpumos // CoBpeMeHHbBIE POOIEMbI MEHEDKMEHTA: MEXBY3. ¢0. Boimyck 6. —CIIO. :
Wzn-Bo CIIGIYD®, 2003. —C. 99-105.

4. Maremaruyeckue ocHOBBI udpoBoii Texuuku / B.M. Mytrep [u ap.]. — CII6. : JIutepa mitoc, 1999. — 35%.

5. Hopenxkos, W.I1. Vicnonp3oBanue MeTona KOMOMHUPOBAHMS 3BPUCTHK JUISl PEIICHHs] TPAHCIIOPTHON 3a/ja4i ¢ BPEMEHHBIMHI
okxami / VL.IT. Hopenkos, O.T. KocaueBukuii // COopHuK nokianoB. MexayHapoaHas KOHGEPEHIHS 110 MATKUM BBIYHUCIICHHSM
n mmepenusiM. —CI16., 1998. -T. 1.

UDC 622.232

CONTRIBUTION OF THE AMENDMENT OF THE FIFTH ORDER IN THE ASYMPTOTICS OF
FUNCTION OF DISTRIBUTION COORDINATE OF THE ELEMENTARY ACT OF SORPTION

OLGA MURASHKEVICH, STEPAN EKHILEVSKIY
Polotsk State University, Belarus

The problem of dynamics of sorption is the corrmrst of many chemical and nature protection
technologies connected with the cleaning of harrafalssions. To model this process we use the amsatf
mathematical physics. Thus let's solve the systdnihe differential equations in the private derivas
describing kinetics of sorption and balance of afwsd impurity. For linear isotherms and standamgiamal
conditions such a system (see [1]) is reducedea@tjuation

—ox =€ e'E+Ié dw|, (1)
0

wherew — the given concentration of absorbed substdnesdt — the respectively dimensionless coordinate are[8].

It is obvious that the elementary act of sorptioa easual event. The respectively dimensionlesseotmtion
w(&,T) can be interpreted as statistical probability esigiration of particles of impurity in absorbinggaon depthg .

Respectivell— w(§,1) — probability of absorption of a molecule sucletayf a sorbent, and
01-w(,1))
0¢

— density of probability of the elementary act offion.
Using (1), itis possible to find the initial monteof a random variable without solving the equmetiee [3])

f&.1= =-0% (&,7) (@)
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n k k
vn(r):n!;)(—l)k%;)cﬁ]ﬂ(—l)', (n=0,12,..) 3)

where CL+1 — the numbers of combinations. Knowing the initiabments v, (1), it is easy to find the
corresponding central moments

Ha()= Y (-1 Ch™ (1) Bh () (4)
i=0

The knowledge of all moments of a random variablequivalent to the knowledge of its function of
distribution. On the basis of this fact in [3] weceive that undet =18 the random variable is distributed under
the law close to the normal

_(emm)?
f(er)00 0 fy(En) = L o 2007 (5)
To® @G(I)
dependence on time of its parameters
m(t) =T1+1, o(t) =2t +1. 6) (
We will define a deviation of asymptotic expresgienfrom differential function of distribution &nal times
fEn) = finEHL+9E 1), (7)

where §(&, 1) — the relative error arising at replacemdn(t,t) with the normal law.
The amendment$ (&, 1) caused by asymmetry and an excess are in [3]

(&) =Z%((i’;», 8)

where ¢, (x) — some functions which are subject to definition.
Functions¢,,(x) are the polynoms which senior degree is multiptethree [3]

3n
On() = cuX', ©)
k=0

where ¢ — unknown numerical coefficients. Polynongs,,_;(X) contain only odd degrees and give a
contribution to asymmetryf (,T) . Similar to ¢,,(x) — are even functionsand provide an excesk(&, 1)

3n-2 3n
$on-1(X) = z Con12e X< Gn(¥) = z Con 2108 . (10)
k=0 k=0

Developing probability-theoretic approach to modglof dynamic sorption activity, we will show that
$,(X) with any number decide on the help of the centraments of a random variable of coordinate of the

elementary act of sorptiod (see 4). It is convenient to pass into the sysbéronoordinates connected with
working layer of a sorbent and as the charactersitie to use a mean square deviation

x(€,1) = € -m(1))/a(). (11)

From (9) we will pick up coefficients,, so that identities were carried out

Wi (1) =°°(a -m(1)

) ] F(E,0)dE, (1=0.1,2,3,.... (12)
o(m) H\ o0

Having substituted (5), (7), (8) in (12) and havengcuted variable replacement, we will receive
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2
W@ _ 5 - ¢n(X)]
e 1+ dx. 3j1
o(r) n-!(T) Ne [ 5 0"(1)
ao(1)

On the bottom limit of identity (13) arise®,-as the population meam(t) grows over time quicker than
a mean square deviatiar(t) (see(6)). Taking into account this circumstan@® (e will receive

2
Wi (@) _ Pn(x)
: 1+ . 14
a(1)’ _j «/_ [ Z:‘io (T)J § (1)

Equating coefficients at identical degree&) in the left and right parts (14) for evemve will receive
on one equation concerning &l},(x) with even numbers, and at otld on one equation concerning gl}, (x)
with odd numbers. The ratio (14) allows us to chitan ¢,(x) with any number. For example, passing
§1(x), 2(X), d3(x) evaluation andp,(x), we will find at onceds(x) (see (10))

05(X) = Gsyx+ GsaX + GssX + Gk + GsgR+ G X+ 05.,13%<3+ G5 15%. (15)

Integrals in the right part (14) at coefficientscgfwill be other than zero for odd Taking into account a
type of the right part (15), we will need eight darly independent equations (14) with odd numbers
(i=1,3,5,7,9,11,13,15). Thus in the left part (14isitonvenient to mark out obvious dependence efctintral
moments fromo(T) .

pl(r):0 u3(r): 3 1 u5(r): 30+ 50 36

o(t)t om?® oM o) o®° oM o3 o)’

u7(r): 315+ 2415+ 714 1590 l.lg(T) 3780 74340 213192 63792 94024
o’ oM o) om® o®m’ om° oM om3 om° o)’ of)°®
H11(T)_51975+ 2061675+ 1575882_9 21516660 18051220 6653340

ot oM  o()? o(1)® o(t)’ om? oM’ (16)
Hq3(T) _ 810810+ 56486439 8599991&0 3622853_5'_20 2150885 4006270632 393371611
o) o) o(1)® o(1)° o(t)’ o(1) ® o(t) o(t) B3
Hy5(T) =14189175+ 158445787_? 415288773+90 35611450%_7935959124109_ 5814691974(
o(1)t® o(1) o(1)® o(1)° o(t)’ o(1)® o(r) 1t
_ 957880837209_ 45599275904

o023 omB

We will equate in these eight equations coeffi(sieﬁttcy(r)_5 on the left and on the right, we will receive

0 0 X2
j oz c|)5(><) dx=0 % j R €2 ¢g( ¥ dx 213192,
<] _0:0 X2
T -[OX e 2 ¢5()O dx=0 %_v[o %1 e? ¢5( X dx 15758820, ( )
17
[ [ x2
J_ j x’e 2 ¢5(x)dx——36 %L 23 e 2 ¢g (¥ dx 859999140,
o0 x2 o X
iﬂ_j‘ x'e 2 ¢5( X dx="714, % _j X% 2 g(¥) dx=41528877390.
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Having substituted in (17) decomposition (15) aadlihg executed integration o we will receive the
system of the linear algebraic equations of ratirdmown coefficients written down in a matrix forg x.,

k=0,1,...,7

Cs1 0
Cs3 0
Cs5 -36
P e N (18)
Cso 213192
G511 15758820
Gs13| | 859999140
Gs15) |4152887739(

L., i 2
where A =12 - ey 1 J' x2Me 2 dx=10B060.0(2m- 1), e 1,2,3,..
o \/E[_w
In o I2n—1
The only decision (18) is the set of numbers
487 630 3964 1360
CSl__ES' Cs 53 055—‘m- 057_@'
_ 508 _ 97 13 1
G50 =77’ G511 o0 %187 gy GasT o (19)

We will emphasize that the system for their recejvivas certain and thus we in any way didn't use

information aboutd,(X), ¢5(X), d3(X), d4(x).
The fifth amendment defined by formulas (15), (1&Jequately approaches a deviation of the

Ng=Tf—Tfy@+P+Po+d 3+ ,) fourth approach from distribution functioh(&,t) (fig. 1).

510
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Fig. 1 —Function deviatiof{¢,60) from the fourth approach (a continuous curve) andraribution of the amendment to its
fifth order onc™ (a dotted line)
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CIRCULAR AIRWAY SCHEME
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The research deals with the influence of @@, breakthrough on the dynamic sorption activity loé t
regenerative cartridge of fixed oxygen breathingpaatus with a circular airway scheme. It is illusted that
the breakthrough return during breath at the lagtages of the apparatus operation is essential deygending
on the apparatus model or its operating regime geztbly (up to 10%) reduces its protection term.

The atmosphere in the fixed oxygen breathing appsireegenerates in the process of the exhaled air
filtration through the regenerative cartridge wiporous granules of potassium superoxide-based oxyge
containing product. As a result of ti®, chemisorption in the proportion close to ideal tixygen necessary
for breathing is produced

4KO, + 2C0,= 2K,CO3+ 30,+ 360 kJ , (1)

Regenerating process modeling is a classical tdskormption dynamics (sefl-3]) that traces the
evolution of admixture break through the absorlaget. It is usually solved by using mathematicaygits
methods if there are stationary boundary conditiogpsn entering the filter [4]. However, the appasatvith a
circular airway scheme, besides the invariable amept set by the apparatus operation regime, d@dsQ,
breakthrough that steadily increases as the regévercartridge resources exhausts. In other wadsriable
absorber concentration upon entering the absodyer ltakes place. The research [5] suggests ar@qgme
formalism that analytically describes the dynantigpsion activity with a variable absorber concetitra upon
entering the filter and comes to the following etiprasystem:

-@ (€)= w0+ [ed wEn) 120, @

u(f,T)=e"je’w(f,T)dr' r>0, ©)
0
where 1 and ¢ are dimensionless time and coordinate (the pei@irdepth in the absorber layer) respectively,
(&, T) — reduced concentratidfiO,, uwy(0) — its initial value upon entering the filten(§, 1) — waste product

ratio;
The solution (2) can be presented as a series

e f(7)
- &-1 n n , 4
W& 1) =¢€ ;Tl g (4)
with its coefficients connected by the recurrentelation
T
frea (0 = [ fa( T, (5)
0
and knowing that
fo(1) = ' wg(T) (6)
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