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METHOD OF DEFINING THE NEW BUILDING PROJECT
SPACE IN THE EXISTING BUILDINGS

Andropova O.

In the article, the algorithm of defining the maximum shadow
masks MSM of project space using calculation point method. Defining
the algorithm of insolation calculation for construction project space of
new building makes design process simpler.

Key words: maximum shadow masks, calculation time of
insolation.

Formulation of the problem. Before the designer, the customer asks
about the maximum use of the site for the construction of a new home. The
designer must comply with regulatory requirements and rules, in particular
regarding insolation. To calculate the normalized duration of insolation
there is a large number of methods for solving individual problems of
insolation. Therefore, the question arises in the development of a complex
algorithm through which you can consistently make the necessary
calculations to determine the normalized duration of insolation to construct
the design space of a new home and further design of the house in the
selected space without violating the rules of insolation.

Analysis of recent research and publications. The definition of the
possible height and configuration of a new building in existing building
was proposed in [2]. The method is based on the definition maximum
shadow mask (MSM) the design space that corresponds to the maximum
possible markings of points of the orographic surface, under which the
insolation mode of the calculated point (RT) in the premises of an existing
building or adjoining territory meets the regulatory requirements or does
not deteriorate in the normalized period of insolation. The general scheme
for determining the design space for different types of houses, depending
on the purpose was considered in [3]. Types of houses in accordance with
the normative requirements for insolation were considered in [4].

Formulating the goals of the article. To propose an algorithm for
determining the design space of a new building using the RT method,
provided that it does not violate the regulatory requirements for insolation
of premises in existing buildings and adjoining territory.

Main part. Before the start of calculations, an analysis of the source
data for the design is carried out. Collected data on the current state of the
site, surrounding construction, design problems, master plan, floor plans,
sections and facades of surrounding houses and those already under
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construction on the adjacent territory or whose construction is planned
[0,4,5,6].

To construct the design space of a new building, it is necessary to
choose a method for determining the estimated duration of insolation for
objects with different insolation requirements:1) OyaiBii, mpUMIlIEHHS B
HUX Ta MPWIETia TEPUTOPIs, B IKUX HOPMYETHCS TPUBAIICTD 1HCOMSIIIT;

2) buildings, premises in them and adjoining territory, in which the
duration of insolation is not normalized,;

3) buildings, premises in them, in which insolation is unacceptable.

An analysis of the possible configuration and height of a new
building is based on the construction of possible maximum shadow masks
of a new home or design space.

In the presence of sketch drawings of a new building consisting of
K sections, determining the options for combining the maximum possible
heights of its sections Hnx (n =1,2, ..., N — combination option, k =1,2, ..., k
— section number) is carried out on the basis of the construction of the
MTM new building.

The general plan defines the provisions PT; (i =1,2, ..., I) based on
the analysis of light transitions, their configuration, volume-planning
decisions, orientation and regulatory requirements for insolation of
surrounding buildings and adjoining territory.

For each one PT; are being built TM;; existing situation without
taking into account new building.

Next, possible MTM for each PT; taking into account the new home
creating different options MTMi,; (j =1,2, ....Ji), which determine the
maximum height of sections. To do this, on a solar map along the trajectory
of the sun, which corresponds to the estimated moon, determine the
segment corresponding to the normalized insolation time starting from the
right boundary TM; ;. Conduct a horizontal angle of instability a with center
y PT;, which corresponds to the interval of normalized insolation time.
Within the corner of a, the building will have a limited height. The rest of
the house, outside the horizontal angle a, will be unlimited height. Thus,
the first one is formed MTM;,, which is determined by a conical surface
with a vertex y PTi according to the calculated directions of insolation i .
On the map a curve that passes through the points of a break, which limits
the height of the section and indicates the maximum vertical angle of
insolation, is formed. Bi. Maximum marks of the possible height of the
section that belongs to the house, for I'TIli are determined by the
intersection of the conical surface with the corresponding vertices.

Then move the segment of normalized insolation time every 10
minutes. forming a new MTM. This process is consistently repeated for
each PT;, and for each subsequent one PT; take a combined shadow mask,
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supplemented by the maximum shadow masks of the previous sections. It
Is thus formed MTM; ; fig. 1.

For each option MTM;, the maximum height values are determined
Hijx each section. All these combinations of heights of sections form a
zero-level group GR .

MTM1.1 MTM1.2

Fig. 1. Determine the maximum height values for sections PT1 y GRy

In the zero-level group, the maximum heights of each individual
section are determined Hix = max(Hiik, Hizk ..., Hijix) and then the
maximum possible height value Hx = max(Hik, H2k, ...,H;x) section that
will satisfy the conditions of insolation of all PTi. In I'Py all values of
heights Hik, which is larger than the corresponding value Hk, are replaced
by Hy. Options for combining heights in PTi, which are repeated, are
removed from I'Po yrBoproroun I'P1. Next upgraded I'Po yTBOproerncs
HacTymHa rpymna nepmioro piBas ['Po. This process continues while in I'Po
all values Hi; 1 will not become the same. It is thus formed N; groups of the
first level. Under the same algorithm, groups of the second level are formed
I'Pi1, I'Pig, ..., I'Pin, having the same values of section height. Similarly
groups of third, fourth and subsequent levels are formed (fig. 2). The
number of levels is equal to the number of sections. Each last-level group
has only one option for combining section heights.
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Fig. 2. Options for combining the highest possible sections height

Among the options available, one chooses the one that best suits the
architectural concept of the new home.

Conclusions. The proposed algorithm for determining the design
space of a new building makes it possible to use existing methods of
calculations of insolation at the initial stage of designing. Using the
algorithm facilitates work on the project. You only need to follow the
sequence of calculations when choosing one or another method of
resolving the configuration of a new home.
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METOJAUKA ONPEAEJEHUA IPOEKTHOI'O NPOCTPAHCTBA
HOBOI'O JOMA B CYHIECTBYIOIIEU 3ACTPOUKE

Annponosa O.B.

B pabome  paccmampusaemcsa  anzopumm  onpeoeneHus
MAKCUMANIbHOU  MEHeBOl MACKU NPOEKMHO020 NPOCHMPAHCHIBA C
UCROJIb308AHUEM MEMO0a paciemHuon mouku. Onpeoenenue aneopumma
pacuema  nPOOOICUMENbHOCIMU — UHCONAUUU O HOCHPOCHUS
HPOEKMHO20 NPOCMPAHCMEA YRPOUWLAIOM  NPOUECC NPOEKMUPOBAHU
H06020 30aHusl.

Knwueevie cnosa: maxcumanvhas meHneeas Macka NpPoeKmHoO20
RPOCMPAHCMEA, PACUEHIHOE 8PEMA UHCOIAUUU.

METOIUKA BUSHAYEHHS ITPOEKTHOI'O ITPOCTOPY
HOBOI'O BYJIUHKY B ICHYIOUI 3ABY/IOBI

Angponosa O.B.

Y cmammi pozenaoaemovca anzopumm eusHaueHHA MAKCUMANbHOT
MIiHbOBOT MACKU NPOEKMHO20 RNPOCHIOPY NPU BUKOPUCHIAHHI MemoOy
Ppo3paxynkoeoi mouku. Buznauenna anzopummy po3paxynky mpueanocmi
IHCONAUTT 01 nodyoosu NPOEKMHO20 HPOCHOPY CHPOUWYIOMb npouec
HPOEKMYBAHHA HOB020 0YOUHK).

Knwuoei cnosa: makcumaivha miHb08a MACKA NPOEKMHO20
npocmopy, po3paxynKkoea mpueauicms iHcoIAuiL



