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Abstract

Introduction. When a high-speed vessel is moving in the transitional mode loads
increase from the interaction of the bottom of the vessel and the waves. Accordingly
increase adverse effects health of the passengers and crew. Hull structures and
equipment may also be damaged. Modern requirements of classification societies
significantly raise the level for permissible accelerations on board high-speed vessels.
Various methods are used to reduce shock loads. One of them is an increase of
deadrise angle . A decrease in resistance is possible by increasing the relative length
of the vessel, which can lead to problems in ensuring general strength. To determine
the maximum possible value of the relative length requires knowledge of the relative
section modulus. The lack of information about the relative section modulus of an
equivalent girder of the vessel occurs during various studies. The choice of the relative
length of the vessel is associated with such quality as propulsion and many others.
And sometimes, the shipbuilders desire to reduce water resistance, by increasing this
parameter, is limited by the difficulties of ensuring general strength. In this study, a
try will be made to combine the requirements for general strength, propulsion and
energy efficiency in order to create new and improve existing ships. Purpose. The goals
of this work are to determine: the value of relative section modulus of an equivalent
girder for a small vessel, the method for determining the maximum value of the relative
length of a small high-speed vessel, the way for reducing the value of the factor EEDI.
Results. The value of the relative section modulus of an equivalent girder for a small
vessel of transitional mode is defined in this article. Graphic solution of two equations
proposed in the article: equation of general strength, taking into account wave
acceleration and the equation for the relative section modulus, taking into account the
geometry of the hull. The result of this decision is the value of relative section modulus of
an equivalent girder for a small vessel of transitional mode. This parameter is required
to determine the limiting value of the relative length and finding solutions to reduce
the coefficient EEDI. Comparative analysis of the obtained data with the data about
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strength and weight of the H-girder with length similar to the ship was conducted. The
formula for determining the limiting value of the relative length was obtained from
the equation of general strength. The way to reduce the energy efficiency factor EEDI,
by increasing the relative length, was proposed in this article and demonstrated on
the example for a real small high-speed vessel. Conclusions. Improvement of existing
technologies may lead to the appearance of new technologies. The software is based on
algorithms. The creation of such algorithms is necessary for new programs or for “one
digital” assessment of the project, at the beginning of making design decisions. The
algorithm proposed in this article can be used to achieve such goals.
Key worlds: section modulus, energy efficiency factor, small high-speed vessel.
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Anomauisn

B yiti pobomi susnauerno 3nauenms 6iOHOCHO20 MOMEHNY CYNPOMUBY nepepizy exai-
8ANIEHMHO20 OPYCY OJIs1 MANI020 CYOHA nepexionoco pexcumy. Ilepexionutl pexcum pyxy
00 menepiuHb020 4acy He dyace 000Ope sugueHull, momy ys cghepa excniyamayii cyoen
nompebye 0odamkosoi yeazu. Mani weuoKicHi cyona — ye epyna niaszacoois, 0is AKUx
npumamaniui cneyuiuni xapakmepui, minoku 0as Hux pucu. Ilpasunia pizHomMaHimuux
MIHCHAPOOHUX KOHBEHYIU OYXHCce 4acmo NOUUPIOIOMbC HA CYOHA, O0BAHCUHOIO MeHULe
HIJIC 08AOYANb YOMUPU MEMPU, UL0 CIMBOPIOE 000AMKO8Y nompeody 0Jis BUBHeHHs chepu
manux cyoen. B yiu pobomi pozensymi numanHs 3a2aibHoi MiYyHOCMI MAL020 UBUOKIC-
HO20 CYOHA, WO PYXAEMbCA HA CX8UNbOBAHIL N08epXHi mops. I pagiune piwennsa 06ox
PIBHAHb, 3aNPONOHOBAHO YV CIMAMMI. PIGHAHHA 3A2aAlbHOI MIYHOCMI KOPNYCY CYOHA, 3
VPAXy8aHHAM NePeBaHMANCeHb 8i0 8NIUBY XEULb MA PIBHAHHS O MOMEHNTY CYNPOMu-
8y nepepizy exeisaienmHozo opycy, 3 ypaxyeanuam ceomempii kopnycy. Pesynemamom
Yb020 pileHHSI € 3HAYEHHs BIOHOCHO20 MOMEHMY CYNPOMUBY eKB8IBALeHMHO20 OpyCy
0J1s1 Mano2o CcyoHa nepexionoco pexcumy. Lleti napamemp neobXxionuil s 8UHAUEHHS
2PAHUYHO20 3HAYEHHS GIOHOCHOI 00BXCUHU MA NOUWLYKY pilieHb O 3MEeHUleHHs 3HA-
yenns xoepiyienuma EEDI. [lpu pyci 6 nepexionomy pesicumi, cynpomus 600u ma noei-
Mpsi 3HAYHO 30LILUWYEMbCS, WO 8ede 00 000AMKOBUX SUMPAM NAIUBA MA 3AN00IH-
HS WKOOU HABKOIUWHBbOMY Cepedosuilyy, moomo 30i1bluerHIo 3HauYeHHs Koepiyichma
enepeoeghekmusrnocmi EEDI. 3menwumu enius yb02o A68UWA MONCIUBO 3A PAXYHOK
OinbUL020 3HAUEHHS BIOHOCHOI 008JICUHU CYOHA. Ane 30inbuLy8amu 8i0HOCHY 008ICUHY
CYOHA MOJHCHA He Oe3KIHeYHO, MOMY Ul BUHUKIA NOmpeda 6 OYiHYI MAKCUMATIbHO20 3HA-
YeHHA Yb02o NOKA3HUKA. [Iposedeno nopieHANbHUL AHAI3 OMPUMAHUX OAHUX 3 OAHUMU
npo miynicms i 8acy 080masposoi o6anku, 008IHCUHOIO NOOIOHOI0 00 008ICUHU CYOHA.
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Dopmyna Ons BUBHAYEHHA MAKCUMAILHO2O 3HAYEHHS BIOHOCHOI O08MCUHU CYOHA
ompumana 3 pieHsaHHs 3a2aibHol miynocmi. Cnocib 3meHuenHs Koegiyienma enepeo-
epexmugHoCmi UWLISAXOM 30L1bUUEH NS BIOHOCHOI 008CUHY 0)8 3aNPONOHOBAHUL MA NPO-
0eMOHCMPOBAHULL HA NPUKILADL OJIs1 MAN020 UWBUOKICHO20 CYOHA.

Kniwouosei cnosa: momenm cynpomugy nepepisy exeisanreHmnozo opycy, Koepiyicum
eHepeoehekmusHoOCmi, Mane WeUOKiCHe CYOHO.
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Annomauyusn

B smotil pabome onpedeneno 3nauenue omHoCumenbHO20 MOMEHMAa CONPOMUBIEeHUS
ceuenusl IKGUBANIEHMHO20 Opyca, 05l MA020 CYOHA NepexooHozo pedcuma. I paghuue-
CKoe peulenue 08yX ypasHeHUll, Npedo#CeHO 8 Cambe: YpagHeHUs odujell npoYHOCU
KOpnyca cyoHa, ¢ y4emom nepezpy3oK om 6030eUCmaus 0H U YPAGHEeHUsL O]l MOMEHMA
COnpomusieHUs NONEPEYHO20 CedenUs IKBUBAIEHMHO20 Opyca, ¢ Yuemom ceomempuu
Kopnyca. Pesynomamom amozo pewienus aeniaemcs 3HaueHue OmHOCUMeNbHO20 MOMEH-
ma COnpOMuUBIeHUs. IKBUBATEHMHO20 OPYCd O MAL020 CYOHA NEPEXOOHO20 PEXCUMA.
Omom napamemp 1eobxo0um 07 OnpedeneHusi MAKCUMAIbHO 0ONYCIUMO20 3HAYEHUs]
OMHOCUMENLHOU ONUHBL U NOUCKA peutenuil 015 ymenbutenus Kodgguyuenma EEDI.
Ilposeden cpasHumenvHwvill AHAIU3 NOMYUEHHBIX OAHHBIX C OAHHBLIMU O NPOYHOCHU U
sece 08ymasposoll OaiKu, OIUHOU pasHolL Oaune cyona. Popmyna 015 onpedeneHus MaK-
CUMAIbHO20 3HAYEHUSI OMHOCUMENbHOU OJIUHbL CYOHA NONYVYEeHd U3 YPasHeHUs obuyell
npounocmu. Cnocod ymeHvueHus sHavenuss Kodghguyuenma smnep2odgpexmusrnocmu,
nymem y8eiuteHuss OMHOCUMENbHOU ONUHbL, OblI NPEOLONCEH U NPOOEMOHCIMPUPOBAH
Ha npumepe 0Jisi Man020 CKOPOCMHO20 CYOHA.

Knwueevie cnosa: momenm conpomusieHus ceyeHus 3K8UBAIeHmHozo opyca,
KO2Ghhuyuenm suepeodhghexmusrHocmu, mManioe cKopocmuoe cyoHo.

NOMENCLATURE

A =vV —displacement of the ship
vy — density of water

B — deadrise angle, degrees

Fr, —volume Froude number

W —section modulus

w ) )
N relative section modulus
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L .
W relative length
EEDI — energy efficiency index
D — depth of the ship
B — width of the ship
d — draft of the ship
¢, — block coefficient
n —overload
o, —allowable compression stress for material
t — thickness of plating
Q — area of cross section of ship
c, -4 —load coefficient

vB’
R — total resistance

R . )

e relative total resistance

R, —residual resistance

R ) . .

X" — relative residual resistance
Introduction

When a high-speed vessel is moving in the transitional mode, with volume Froude
number 1< Fy = # <3, loads increase from the interaction of the bottom of the vessel
and the waves. Accelerations increase accordingly, which adversely affects health
of the passengers and crew. Hull structures and equipment may also be damaged. The
limit acceleration that is considered to be acceptable from a physiological point of view,
limited to the value 0,2g. In reality, the acceleration on board of the high-speed vessel
reaches high values. Modern requirements of classification societies significantly raise
the level for permissible accelerations on board high-speed vessels. Various methods are
used to reduce shock loads. One of them is an increase of deadrise angle 8 . Vessels with
deadrise angle > 20° are often called “monohull deep V.

In the transitional mode, the water resistance increases significantly. A decrease in
resistance is possible by increasing the relative length % of the vessel, which can lead
to problems in ensuring general strength. To determine the maximum possible value
of the relative length requires knowledge of the relative section modulus. The lack
of information about the relative section modulus of an equivalent girder of the vessel %
occurs during various studies. The choice of the relative length of the vessel is associated
with such quality as propulsion and many others. And sometimes, the shipbuilder’s desire
to reduce water resistance, by increasing this parameter, is limited by the difficulties
of ensuring general strength. There was a need to find the limiting values of the relative
length, ensuring the strength of the vessel, while maintaining acceptable propulsion. The
value BL is associated with propulsion, or rather with the relative resistance of water f.
And thlys indicator has an impact on the energy efficiency index EEDI . Thus, in this
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study, a try will be made to combine the requirements for general strength, propulsion
and energy efficiency in order to create new and improve existing ships.

Undoubtedly, a change in the relative length of the vessel will affect the other
qualities of the vessel: manoeuvring, seakeeping capacity and other. In this article it is
impossible to consider the change of all parameters; therefore, the main, from the point
of view of the author, questions are considered: general strength, propulsion and energy
efficiency.

Problem statement and analysis of recent research and publications

Values characterizing various types of girders are sometimes given in different
literature. For example, the book (Lesyukov, 1982) proposes a coefficient of the structural
quality of a girder %, as the ratio of the section modulus W to the area of its cross
section F . In the source (Barabanov, 1969), the dependence of the weight of one linear
meter of the girder on the section modulus is presented. From the graph it is clear
that for each type of beams is characterized by its own dependence. For research, it
is possible to apply knowledge about section modulus of the small vessel, given in
(Dormidontov & Kalmychkov, 1966). The minimum section modulus of a small vessel
(with deadrise angle B =0, depth D, width B, thickness of plating 7) is described by
the formula W = D(B + 3

As noted above, deadrise hulls are widely used in transitional motion. In this paper,
the forms with deadrise angle will be considered, in Figure 1.

Fig. 1. Sections of the hull.
Source: Own elaboration

Writing the elements in the table, Figure 2, it is possible to obtain a formula for
the section modulus of hull with deadrise angle = 25°.

3
W =(0,33D° +0,015B* +0,82DB - 0,028 %)t 1)

When applying in the calculations the value of the deadrise angle B = 0°, the formula
was obtained

W,., =(0.33D" + DB)1 )
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This formula is similar to the formula presented in (Dormidontov & Kalmychkov,
1966) and mentioned above in this article.

The distance
between the center
Area, F of gravity of the
element and the
central axis, z

Numbers of elements
correspond to figure 1b

1 2 3

1 1B =
2,3 (D—gtg/i)t gtgﬁ
L 25;2/5' gfgtgﬁ

Fig. 2. Elements of the cross section of the vessel, in Figure 1b.
Source: Own elaboration

Equations of a similar type for deadrise angles from 0° to 30° were obtained and are
presented in the paper. (Kanifolskyi, 2010). The results of the calculations were used
to determine of the coefficient of the profile u, in the formula W = gDQ, that includes
the depth D and the area of cross section of ship Q, after equating the right sides
of'the equations described above. Using this data, it is possible to find out how the section
modulus of the deadrise hulls differs from flat bottom. The graph from the article is
presented in the Figure 3.

Sometimes, in the early stages of a project, when there is no complete data on
the projected vessel, the need to assess the general strength of the vessel arises. In
such cases, some simplifications are applied in the calculation, and the cross-section
of the vessel appears as the cross-section of an equivalent H-girder. In these cases,
the formula w = g DQ is usually used.

For calculations, it is assumed that the position of the central axis passing through
the center of gravity of the cross section

of the vessel is in the middle of the depth. 0.80
This assumption is based on the fact that 075 AN
the bottom deadrise will shift the position N
of this axis towards the deck, and the stronger ~ » %7
and heavier construction of the bottom 0.65
will lower the axis towards the bottom. In
. o 0.60
(Germanischer Lloyd, 1996) it is noted 0 s 10 5 o ”s

that the minimum thickness of deck plating » B
should be not less than 2.5 mm. The Fig. 3. The dependency
thickness of the bottom plating should be of the coefficient of the profile u
at least #,, =1,35L"° >2,5. For example, on the deadrise angle.

the thickness of the plating of the bottom Source: Own elaboration
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for the vessel, L= 24 m, will be equal to 3.9 mm. This is 1.56 times greater than
the minimum thickness of the plating of the deck. This thickness is adopted to justify
the position of the central axis of the cross section. Accordingly, the central axis will move
from the middle of the depth, towards the bottom. Another factor, affects the position
of the central axis, is deadrise hull. Since the center of gravity half of the bottom
constructions lies approximately at a distance of 0,25 B from the middle line plane,
the displacement of the center of gravity of the bottom structure towards the deck is
0,25 B 1gB . The displacement of the central axis from the middle of the depth towards
the deck will occur.

Sometimes in assessing the general strength, simplification is used to find
the minimum acceptable value. The thickness of the girders is distributed over
the thickness of the vessel plating.

For further calculations, the thickness of the steel plating is assumed to be 6 mm, as
an average value for transitional mode vessels with a length of about 30 m.

The goals of this work are to determine:

— the value of relative section modulus of an equivalent girder for a small vessel;

— the method for determining the maximum value of the relative length of a small
high-speed vessel,;

— the way for reducing the value of the factor EEDI and therefore reduces carbon
dioxide emissions into the atmosphere.

Information about the structural quality of a girder W can be projected on
the calculations of the relative section modulus of an equivalent girder for a vessel %.
In approximate calculations of strength, the shape of the profile, which corresponds
to the equivalent girder of vessel, is an H-girder, Figure 4, and, taking into account
the direct dependence of the cross-sectional area on the length of the vessel, we can
assume the presence of such a value of the relative section modulus —-, which is
characteristic for a specific type of ships. This value retains approximately the same
value for ships of the same type; the same hull material and speed mode.

Formula (2) can be represented in the form,

D
w DB gi1+0.07k,) (€)

A yc,LBd e, L

o

taking into account the geogletry
3 of the hull and the fact %=1, —=47

(last corresponds to the minimum of water
v

>

Central axis

_______ T P resistance in the speed range 2ef ey
A NPL data). In this formula, ¢,— block

coefficient, y — density of water, all other
I . | parameters are defined above.

The relative section modulus, in m?/t, can
Fig. 4. The equivalent girder for calculation ~ also be found from the equation of general

of section modulus of the ship (H-girder). strength, based on the bending moment
Source: Own elaboration
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. AL L . .
and section modulus, % = 37-", taking into account the additional acceleration at speed
on the wave

= )

w L

A ko,

where n is overload, L — vessel length in m, o, — allowable compression stress for
material of the hull in t/m? and & is coefficient characteristic for the type of vessels.

Allowable compression stress is assumed to be equal to 0.8 of the yield strength
of the material, in this case, steel.

The researcher can apply the materials and the requirements of any rules chosen by
him to solve the task in the proposed method.

Overload is the ratio of the vertical acceleration in the cross section of the vessel,
caused by forces, when meeting a wave, to the acceleration of gravity.

For calculations, data on overloads was chosen from Rules (Bureu Veritas, 1990),
in which it is proposed to take the overload factor regardless of the speed range: for
passenger ships n =2, for pleasure boats n=2.3. The value of the coefficient k is assumed
to be 21. More detailed information on this subject is presented in (Kanifolskyi, 2010).
The above article analyzes the various rules of classification societies and the work
of scientists in the field of defining a bending moment.

In the calculations, a fixed value n =2 was adopted, recommendations by Bureau
Veritas (BV). Similar values are proposed in the rules of Germanischer Lloyd (GL), for
relative speed Fr, =2, midpoint of the transitional mode. The value of the coefficient
n changes depending on the relative speed, GL.

After a joint graphical solution of two equations (3) and (4), in Figure 5, it is
possible to determine a value = 0.0003 m®/t, for steel hull, satisfying the requirements
of general strength and takingAmto account the geometry of the hull.

It is interesting to note that some Rules are created specifically for vessels less than
65 m length (Bureu Veritas, 1990).
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Fig. 5. The value of the relative section modulus.
Source: Own elaboration

The solution obtained by the graphical method does not take into account the case
deadrise. Next, an analysis will be made of how much the section modulus of hulls
with different deadrise differs from the section modulus of the hull without deadrise.
Based on the analysis of the coefficient of the profile u, in the formula W :%DQ, that
includes the depth D and the area of cross section of ship Q, it can be assumed that
the difference in value of the section modulus for deadrise hull and for non-deadrise
hull is on average about 10% (Kanifolskyi, 2010), Figure 3. Taking into account this
fact, the value of the relative section modulus of the deadrise steel hull taken for further
calculations can be considered about %= 0.00027 m’/t. To check the obtained values -
, it is possible to conduct an additional calculation. As noted above, the type of the balk,
which corresponds to the equivalent girder of the hull of the vessel, in approximate
calculations is the H— girder. Using the data (Barabanov, 1969) on the dependence
of the weight of one meter of an H— girder on its section modulus and adopting various
lengths of the beam, it is possible to get a value close to 0.0003 m?/t, for a balk with
length 64 m, Figure 5.

Using the obtained information about the value ", it is possible to determine

the relative length % of the steel vessel from the conditions of general strength
vV
AL
W>—n.
o, .

The values of the overload #, depending on the Froude numbers, in the speed range
2 < Fr, <3, were analyzed in the article (Kanifolskyi, 2010) and the formula was
proposed there

2

n=0,3F2=03—_.
V gW
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After substituting the formula for overload » into the general strength condition
oW > ya n, the inequality for relative length is

kgW L
o7 s 5
o, O, 3V2A 3(—V ( )

The relative length # depends on the relative residual resistance R . The relative
total resistance of water — is included in the Sﬂ?%%ﬁed equation for the calculation
KA (Kanifolskyi, 2014). The way

172
of obtaining this equation and the formula, showing the delgendence of the relative

. . . . L 9 L
residual resistance on the change in the relative length d(f)z = *5-03(W) d(W),
at the Froude numbers Fr, =2, are described in (Kanifolskyi, 2014).

So, the opportunity to apply the presented formulas in practice, on the example

of the energy efficiency design index EEDI =

of a real ship appeared.

For the calculation, the high-speed small vessel “Mangusta 110” was chosen, with
length 30 m, width 7.2 m., speed 30 knots, weight displacement 135 tons, Fr, =2.2,
the material of the hull is fiberglass. The overload of the vessel, in the example, (one
of the cases of the used method) has a smaller valuen = 0,3F = 0,3‘3’—22 1.45, than n in
the graphic solution, therefore, the assumption is made to the safe’side.

The researcher can apply the materials, value # and the requirements of any rules
chosen by him to solve the task in the proposed method.

The real value of the relative length of this vessel is 3L =6 . The maximum allowable
value calculated by the formula (5) is N 9 (hull material and thickness were taken into
account when calculating). If we assume that this value will be increased by one unit,
will take the value= =7, then the relative residual resistance will receive a decrease
d(=*), = —5.03(L)’23@(L) =-0.025 The total resistance “Mangusta 110” is about

A N W . gusta s abou
R=15.3 tons.

Considering the fact that the residual resistance, at Fr, =2, is about 70% of the total
resistance of bare hull, the overall decrease in relative total resistance 4R can be
significantly reduced. A

The influence of the relative length of the vessel on the residual resistance was
considered in the article. This component of resistance has a dominant part in the total
resistance in the transitional mode. According to the data (Basin & Anfimov, 1961)
the residual resistance is about 70% of the total resistance, in this mode. Test data
of a systematic series of models of boats are given in (Voitkunsky & Anfimov, 1985).
From these data it follows that the average value of the residual resistance is about 65%
of the total and depends on the load coefficient C, = Y% in the transitional mode. The
friction resistance will also change after changing the relative length, but will have less
impact on the total resistance, since the residual resistance is dominant.

To verify the assumptions made, the calculation of the components of the resistance
for the vessel “Mangusta 110” and “Variant of the ship” was carried out, in Figure 6.
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An increase in the relative length for “Variant of the ship” was achieved by increasing
its length by 14% and reducing its block coefficient by the same value, displacement
are unchanged. Light weight can be also reduced by the use of other materials, such as
aluminium alloys. This approach involves the choice of the relative length of the vessel
at an early stage of the project.

The values of relative residual resistance were taken from (Kanifolskyi, 2014), in
Figure 7. To create this graph, data from a many of towing tanks were used.

o “Mangusta | “Variant of | Difference,
Vessel characteristics 110" the ship” %
The relative length 6 7 14
The relative residual
R, 0.071 0.05 30
resistance ~ 4 (Figure)
R
The change d(f) - -0.021 -
The residual resistance =, 9.59 6.75 30
The friction resistance s, t 4.65 4.57 2
The appendage resistance, t 1.0 0.79 20
The air resistance, t 0.04 0.04 0
The total resistance, t 15.3 12.2 20
The change
Ry _spy L 299, L S -0.025 -
d(j)z— 5.03(W) d(W)
The residual resistance in
total resistance of bare hull, 67 - -
%

Fig. 6. The components of the resistance for the vessels.
Source: Own elaboration

Ro/A
0.12

0.1 T
0.08
0.06
0.04

0.02 *

.
&

e

»

4 6 8 10 12
=LV

Fig. 7. The dependency of the relative residual resistance on relative length, at Fr, =2.
Source: Own elaboration

An approximate formula for estimating the energy efficiency factor is

EEDI - 443.8R
kk,nA

2 . . . . . . . .
20%, reduction of carbon dioxide emissions into the atmosphere is possible.

. Consequently, as a result of the performed operations, a significant, about
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Conclusions

To solve the problem of determining the relative section modulus of an equivalent
girder for a small vessel, the methods of structural mechanics and the theory ship
design were applied: the equation of general strength, taking into account the overloads,
and the method of preliminary calculation of the section modulus.

The joint solution of the above-mentioned equations gives the value of relative
section modulus of a transitional mode small vessel equal 0.0003 m?%/t. Taking into
account the deadrise of the hull, a value of % =0.00027 m*/t can be adopted. The
data of the verification calculation of the relative section modulus, for the H-girder,
confirmed the obtained results.

The maximum value of the relative length of a small high-speed vessel %, taking
into account overloads and %, can be found from inequality S Oiﬁ 2 %

Increasing the value of the relative length of the vessel leads to a decrease in water
resistance, which in turn positively reduces the value of the factor EEDI and therefore
reduces carbon dioxide emissions into the atmosphere.

Combining the three qualities of a ship: the general strength, propulsion and energy
efficiency presented in this article will help create safer and more energy efficient ships.

Indeed, IMO does not propose to apply the coefficient EEDI for high speed
small vessels, but the attempt made in this article is a step in a new direction.
Moreover, studies in this direction have been made by other authors (Chris van Hooren,
2014).

Improvement of existing technologies may lead to the appearance of new technologies.
The software is based on algorithms. The creation of such algorithms is necessary for
new programs or for “one digital” assessment of the project, at the beginning of making
design decisions. The algorithm proposed in this article can be used to achieve such

goals.
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