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Abstract. State regulations on the design of lighting in residential buildings in recent years have
undergone significant changes, which in turn will significantly affect the architecture and energy
efficiency of modern buildings of this type. This can be observed from the authors' analysis of the
change in only one regulatory document given in this article — SCS (State Construction Standards)
V.2.5-28: «Natural and artificial lighting» and only one lighting indicator: permissible deviation of the
calculated value of CNL (coefficient of natural lighting) from the standardized value when choosing
translucent structures of buildings. This article presents an analysis of this normative document in two
versions — in the old one from 2012 and new from 2018. Based on the results of the analysis, the authors
of this article found that, at the request of the architect, the area of translucent structures on the facades
of two identical modern residential buildings can differ significantly: from the minimum with piece
(separate) windows on the facades — where glazing occupies from 14.3% to 18.3% of the area of the
facades; up to maximum with continuous glazing of facades — where glazing occupies up to 100% of
the area of the facades of a residential building. These two facade glazing options are not only
architecturally perceived differently, but they must also have different energy efficiency in order to
provide different minimum allowable values of heat transfer resistance: for piece (individual) windows
on the facade, this is Ry > Rq min = 0.6 m*K/W and ordinary silicate glasses are suitable for their
glazing, and for continuous glazing of the facade this should already be Ry > Rq min = 2.8 m?-K/W, that
is, they must have the same heat-shielding properties as the outer walls, and their minimum allowable
value of the heat transfer resistance must be 4.66 times more than for piece (separate) windows. For this
option, ordinary silicate glass is no longer suitable, but modern glass-transparent structures with high
heat-shielding properties should be used, for example Qbiss_Air, Pilkington, Heat Mirror Glass and
others. They provide excellent protection against hypothermia in winter and overheating in summer, and
have good sun protection properties. Their use in modern buildings contributes to energy savings for
heating and cooling rooms throughout the year and creates increased comfort, but such translucent
structures are much more expensive and better suited for elite housing construction than for social.

Keywords: lighting standards, energy efficiency of buildings, natural lighting, and
translucent building structures.

Introduction. SCS (State Construction Standards) change constantly and their implementation
can significantly affect various indicators of the buildings designed for different purposes, including
their energy efficiency. Thus, till 2018, to solve the problem of a choice of translucent constructions of
houses of different function (including residential), SCS V.2.5-28:2006 «Natural and Artificial
Lighting» Zmina Ne2. K.: Minrehion Ukrayiny, 2012 [1] were used, while in 2018 they were replaced
with a new regulatory document on construction lighting — SCS V.2.5-28:2018 «Natural and Artificial
Lighting». K.: Minrehion Ukrayiny, 2018 [2] (commenced in 2019). These regulatory documents
have many differences, but this article considers only one of them — the change of the allowable
deviation of the calculated value of CNL (coefficient of natural lighting) from the normalized
(Appendix M, p. 121, [2]) when choosing translucent elements of buildings and analyzed how it
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affects the architecture and energy efficiency of modern residential buildings.

Analysis of recent research and publications. According to the old SCS V.2.5-28: 2012 — p.
31 [1], the deviation of the calculated value of CNL from the normalized value supposed to be
within -5% + + 10%, that is, when choosing the windows of residential buildings, it used to be
permissible to limit the change in the area of translucent structures, both downwards and upwards.

According to the new SCS V.2.5-28: 2018 — p. 121 [2], the reduction of the calculated value
of CNL from the normalized is by no more than 10%. So, when choosing windows of residential
buildings now, it is permissible to limit the change in the area of translucent structures only
downwards, while the increase in the area of translucent structures on the facades of modern
residential buildings is not limited.

It should be noted that the norm-setting of natural lighting of residential buildings is also
provided in another reference document — SCS V.2.2.-15:2019 "Residential buildings™ [3] article
10.4 "...Living rooms, kitchens and other should have natural lighting. The ratio of the lighting
aperture area of living rooms and kitchens to the floor area of these premises should be in the range
from 1:5.5to0 1:8".

For example, if the floor area of a living room is Ssieor = 40m?, the area of its windows can be
Within Swindow = 4.27 m? = 5.5m?; if the wall area of this living room is equal to Syar = 10x3(h) =
30m?, it must have windows which area is from 14.3% to 18.3% of the wall area that is its windows
must be artificial and it has always been as such.

However, further article 10.4 states "... Clarification of geometrical parameters of lighting
aperture area should be carried out based on the calculation of CNL of natural illumination according to
SCS V.2.5-28 "Natural and artificial lighting”. As mentioned above, according to the new SCS V.2.5-
28: 2018 [2], the increase in the area of translucent structures is not limited to the facades of modern
residential buildings.

This can promote significant changes in the area of translucent structures on the facades in the
architecture of modern residential buildings:

— from the minimum, when the area of translucent structures of a residential building is chosen
with a permissible decrease in the value of CNL (no more than 10%, as provided by the new lighting
norms);

— to the maximum — when the area of translucent structures of a residential building is chosen
with a significant increase in the value of CNL (without restrictions from above, as provided by the
new lighting norms).

Given that the changes adopted in the new SCS V.2.5-28:2018 will make possible that at the
request of an architect the area of translucent structures on the facades of two identical residential
buildings may differ significantly, several questions arise:

1. If the adopted changes of the new version of SCS V.2.5-28: 2018 "Natural and artificial
lighting” [2], concerning non-limitation in the increase in the area of translucent structures on the
facades of modern residential buildings to the requirements of DBN V.2.2.-15:2019 "Residential
buildings" [3] article 10.4: "The ratio of the lighting aperture area in living rooms and kitchens to
the floor area of these premises should be in the range from 1:5.5 to 1:8" and SCS V.2.6-31: 2016
"Thermal insulation of buildings" [4] article 4.13: "To reduce heat loss in winter and external heat
gains in summer it is not recommended to design external translucent enclosure structures with a
larger area than necessary, provided that the required level of natural light is in accordance with
SCS V.2.5-28".

2. If it is possible for these two different options for facade glazing of residential buildings to
choose the same minimal allowable value of heat transfer resistance of their translucent enclosure
structures Rq min, as it is shown in Table 3 SCS V.2.6-31:2016 "Thermal insulation of buildings" [4];
for example, for Odesa — II temperature zone — Ry min = 0.6 m?-K/W or whether in this case, it is
necessary to choose different solutions for them.

As the analysis of the reference documents and scientific publications on their discussion
shows, these issues were not raised or considered. Therefore, it is important to consider them, as it
is done by the authors in this article.
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Purpose and objectives of the work. To analyze the question of how the approved changes
in the new SCS V.2.5-28: 2018 [2] will affect the choice of architectural solutions of translucent
elements of the facades of modern designed residential buildings and their energy efficiency.

Materials and methods of research. The research analyzed reference documents of Ukraine,
the catalogues of translucent structures of various companies and scientific publications using the
following materials:

Reference documents:

—SCS V.2.5-28:2006. Pryrodne i shtuchne osvitlennya. Zmina 2. K.: Minbud Ukrayiny, 2012 [1];

—SCS V.2.5-28:2018. Pryrodne i shtuchne osvitlennya. K.: Minrehion, 2018 [2];

—SCS V.2.2-15-19. Zhytlovi budynky. Osnovni polozhennya. K.: Minrehion, 2019 [3];

-SCS V.2.6-31:2016. Teplova izolyatsiya budivel’. K.: Minrehionbud, 2017 [4].

e Catalogues of translucent structures of companies:

—Unikal'naya innovatsionnaya fasadnaya sistema Qbiss Air [5];

—Profiled Glass with System Pilkington [6];

—Heat Mirror Glass — Nauka Teplovogo Zerkala [7];

—Vikna REHAU [8]; Vikna SHUKO v Ukrayini [9] etc;

e Publications and forums:

—Zhytlovyy kompleks «Bilyy parus» — poyednannya stylyu i komfortu — Vikna.ua [10];

—Zhytlovyy kompleks «Bilyy parus» — Odes'kyy forum [11];

—Perlyny 24-25 vid Kadorr Group: INTERWINDOWS [12];

—Perlyny vid Kadorr Group — Vsi ZHB vid Kadorr Group [13];

—Svetoprozrachnyye fasady i osnovnyye sistemy fasadnogo ostekleniya [14] etc.

Results of research. The analysis of changes in only one indicator in the new lighting standards
— the alteration in the allowable deviation of the calculated value of CNL from the normalized
(Appendix M, p. 121, [2]), when its decrease is limited to 10% and the increase is not limited, allowed
to establish that now when choosing the translucent elements of facades of modern buildings, the
allowable restriction of the area of translucent designs concerns only its possible decrease, while the
increase is not limited.

This confirms that the approved changes in the new lighting norms can lead to the situation
when two residential buildings of the same purpose (e.g., residential) with the same indicators (the
number of floors; the number of apartments and their size, etc.) at the request of the architect may
differ significantly in the architectural solution of translucent structures of their facades and be
differently perceived architecturally: one house may have a small lighting aperture area in the form
of separate artificial windows on the facades (option 1), and another house may have a large
lighting aperture area in the form of continuous glazing facades (option 2), which can be seen from
the following examples:

— option 1 — when the area of translucent structures of a residential building is minimal and
chosen with a permissible decrease in the value of CNL (not more than 10%, as provided by the
new lighting norms) and forms separate artificial windows on the facades of the residential building
— examples of such facades are shown in Fig. 1 — reconstruction of old residential buildings in
Odessa and Fig. 2 — new high-rise buildings in Frantsuz’ky Boulevard in Odessa;

— option 2 — when the area of translucent structures of a residential building is the maximum
and is chosen without limiting the value of CNL (as provided by the new lighting norms) and forms
continuous glazing of external walls on the facades of a residential building - examples of such
facades are shown in Fig. 3 — residential complex MANHATTAN CITY in Kyiv and in Fig. 4 —
residential buildings Perlyny 24 and 25 from Kadorr Group in Odessa — projects of new high-rise
residential buildings.
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Fig. 3. Residential complex MANHATTAN  Fig. 4. Residential buildings Perlyny 24 and
CITY in Kyiv 25 in Odessa

Hence, only this change in the new lighting norms can significantly affect the architectural
solutions of the facades of the designed residential buildings: they can differ significantly in the
area of glazing of their facades:

— the facades of one type of buildings — (option 1) — separate artificial windows on facades,
Fig. 1 and 2 — windows are chosen with the restriction of reducing the area of translucent structures
on the facades of residential buildings — they have a minimum glazing area in the range from 1:5.5
to 1:8 of the floor area, and the glazing area of these windows can be from 14.3% up to 18.3% of
the area of the external walls of the house that is, they are artificial windows on the facades of a
residential building; in this case, adopted changes to the new version of SCS V.2.5-28:2018
"Natural and artificial lighting” [2] meet the regulatory requirements of article 10.4 SCS V.2.2.-
15:2019 "Residential buildings" [3] and article.4.13 SCS V.2.6-31:2016 "Thermal insulation of
buildings™ [4] — this will help reduce heat loss in winter and heat gains in summer;

— the facades of another type of buildings — (option 2) — continuous glazing of facades, Fig. 3
and 4 — windows are chosen without limiting the increase in the area of translucent structures on the
facades of modern residential buildings; they have a maximum glazing area that can cover up to
100% of the area of the external walls that is, continuous glazing of external walls; in this case, the
versions of SCS V.2.5-28:2018 "Natural and artificial lighting" [2] do not meet the requirements of
article 10.4 of SCS V.2.2.-15:2019 "Residential buildings™ [3] and article 4.13 of SCS V.2.6-
31:2016 "Thermal insulation of buildings" [4] — this will increase heat loss in winter and heat gains
in summer.

It should be noted that such changes in the architectural solutions of the facades of residential
buildings can significantly influence their thermal performance and energy efficiency of their external
enclosing structures, that is, affect the thermal insulation of buildings. The analysis of this issue is
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considered in this article and is given below. Thermal requirements for external enclosing structures of
facades of residential and public buildings are presented in Table 3 SCS V.2.6-31: 2016 "Thermal
insulation of buildings”. K.: Minregionbud, 2017 [4], which scheme is presented below.

Table 3 — The minimum allowable value of heat transfer resistance of the enclosing structure of
residential and public buildings Rqmin [4]

Y4
No Type of enclosing structure Value Rq min, m -K/W, for
temperature zone
I I
1 | External walls 3.3 2.8
2 | Combined coatings 6.0 55
3 | Covering of heating attics 4.95 4.5
6 | Translucent enclosing structures 0.75 0.6
7 | Exterior doors 0.6 0.5

Table 3 shows that for choosing Rq min, it is necessary to set the following indicators [3]: the
temperature zone of the city of construction and the type of enclosing structures:

The temperature zone of the city of development is chosen according to the Map-scheme of
temperature zones of Ukraine [3], which is presented below in Fig. 5 — for example, Odessa is in the
second temperature zone.

Fig. 5. Schematic map of temperature‘zones in Ukraine
(SCS V.2.6-31: 2016 "Thermal insulation of the building,” Appendix B [4])

Types of enclosing structures, which are defined in Table 3 [4], can be represented in different
building materials and are divided as follows:

Nol — External walls — material: brick, aerated concrete, continuous glazing, etc.;

No 2 — Combined coatings — material: reinforced concrete, glass atrium, etc.;

No 6 — Translucent enclosing structures — material: artificial glass elements of the facade —
windows, doors, stained glass, etc.

This article analyzes two different options for the external walls glazing of the facades of
residential buildings, which are located in Odessa (temperature zone Il of Ukraine) and for which
RQ min is determined according to Table 3 [4]:

— Option 1 — Separate artificial windows on the external walls of the facades of a residential
building (Fig. 1 and Fig. 2) — this construction can be attributed to No 6 of Table 3 [4] -
Translucent fencing structures — artificial glass elements of the facade of the house (windows) —
heat-protective properties must meet the following requirements:

2
Rz given option1 = Rq min = 0.6 m -K/W.
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That is, translucent constructions of facades of houses with separate artificial windows require
low Ievels of heat-protective properties, which should provide heat transfer resistance Rq min >
0.6 m*K/W and it is possible to use ordinary silicate glass for them — this is the cheapest and most
acceptable option for the construction of social group facilities (for example, preschool institutions,
schools, municipal hospitals, social housing, etc.).

— Option 2 — Continuous glazing of the external walls of the facades of a residential building
(Fig. 3 and 4) — this design can be attributed to No 1 of Table 3 [4] — External walls — a continuous
glass case of the facade of the house, for which the thermal properties must meet different
requirements: ,

RZ given option2 = Rq min = 2.8 m -K/W.

Thus, residential buildings the outer walls of which are facades with a continuous glass case
must have much higher thermal insulation properties — as for external walls Rq min > 2.8 m?-K/W —
that is, the minimum allowable value of their heat transfer resistance should be 4.66 times higher
than for artificial windows.

Translucent constructions of facades of the buildings with continuous glazing of external
walls (option 2) require Ry min > 2.8 m?-K/W, that is, it is necessary to provide high levels of heat-
protective properties and the use of ordinary silicate glass is no longer suitable for this because such
high heat-protection properties can be provided only by modern glass, such as Qbiss Air,
Pilkington, Heat Mirror Glass and multi-chamber double-glazed windows. All these modern
translucent constructions provide high thermal insulation in winter and excellent protection from the
sun and overheating in summer, which saves energy during the year for both heating and cooling
and creates increased comfort. However, such modern translucent constructions of facades with a
continuous glass cover are much more expensive than usual artificial windows with silicate glass,
therefore they are mainly used for the building of elite houses - both residential and public.

Conclusion and prospects for further research. The results of research conducted in this
article indicate that approved in the new lighting standard SCS V.2.5-28:2018 "Natural and artificial
lighting™ [2] alteration of only one indicator — the permissible deviation of the calculated value of
CNL from the normalized [2], when its reduction is limited to 10%, and the increase is not limited —
leads to the fact that two residential buildings with the same performance at the request of the
architect can differ significantly not only in architectural solutions of their translucent facades but
also in their thermal properties and they do not meet energy efficiency requirements of the current
regulations:

1. SCS V.2.2.-15:2019 "Residential buildings" [3] — article 10.4: "The ratio of the lighting
aperture area of living rooms and kitchens to the area of their floor should be in the range from
1:551t0 1:8".

2. SCS V.2.6-31:2016 "Thermal insulation of buildings" [4] — article 4.13: "To reduce heat
loss in winter and heat gains in summer it is not recommended to design external translucent
enclosing structures with an area larger than necessary provided that the required level natural light
is in accordance with SCS V.2.5-28".

It should be noted that there is the question whether it is possible for two different options for
glazing the facades of residential buildings (option 1 — artificial windows and option 2 — solid glass
facade) to choose the same minimum allowable value of heat transfer resistance of their translucent
enclosing structures Rq min, as it now remains in Table 3 of the current SCS V.2.6-31:2016 "Thermal
insulation of buildings" [4]: for example for the city of Odessa — temperature zone Il — according to
this table we have only Rq min = 0.6 m*K/W, which meets the thermal protection requirements of
artificial windows and is suitable for option 1, but does not meet the thermal protection
requirements of the solid glass case of the facade and is not suitable for option 2, for which another
glazing solution should be chosen which thermal protection properties should have Ry min= 2.8 that
i, to be higher than for artificial windows 4.66 times — however, it is not evident from Table 3.

Therefore, in the perspective, studies should be provided for the adjustment of Table 3, the
title and structure of which may be different, for example:
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Table 3 (adjusted) — The minimum allowable value of heat transfer resistance of the enclosing
structure of residential and public buildings

Type of enclosing structure Value R min, for

No (can be of different building materials) tem?erature zI?ne
1 |External walls — material: brick, aerated concrete, continuous glazing, etc. 3.3 2.8
2 |Combined coatings — material: reinforced concrete, glass atrium, etc. 6.0 55
6 |Artificial glass elements of the facade: windows, doors, stained glass, etc. 0.6 0.5

Compliance with this regulatory requirement will help ensure a comfortable microclimate of
residential buildings, save energy for heating and cooling of their premises during winter and
summer operation, and all these will be provided for less money.
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AHoTanis. JlepkaBHi HOPMAaTHUBHI JTOKYMEHTH 3 TIPOEKTYBAaHHS OCBITICHHS >XUTIOBHUX
OyniBenb 3a OCTaHHI POKHM 3a3HAJIM ICTOTHUX 3MiH, III0 B CBOK YEpPry CYTTEBO BIUIMBATHME Ha
apXiTeKTypy 1 eHeproedeKTUBHICTh CydacHUX OyaiBenb 1boro Tuiy. Lle MokHa crmocrepiratu 3
HABEJIGHOTO B JaHIM CTAaTTi aHaii3y aBTOPIB IIOJO 3MIHHM JIMIIE B OJHOMY HOPMAaTHBHOMY
nokymeHnTi — JIBH B.2.5-28: “IIpupoaHe 1 mTy4He OCBITJICHHS 1 JIUIIE OJHOTO CBITIOTEXHIYHOTO
MMOKA3HUKA: JIOMYCTUME BIAXUICHHS po3paxyHkoBoro 3HaueHHs KITO Bix HOpMOBaHOTO Mpu BUOOPI
CBITJIONIPO30PHX KOHCTPYKIiH OyauHkiB. B maHiii craTTi mnpencraBieHO aHami3 IHOTO
HOPMAaTUBHOTO JOKYMEHTY B JIBOX pelakiisix — B crapiit Bim 2012p. 1 B HoBiil Bixm 2018p. 3a
pe3ysibTaTaMHi IMPOBEJCHOTO aHAJli3y aBTOpPaMH JaHOi CTaTTi BCTAHOBJICHO, IO 33 OaKaHHSIM
apxiTeKTopa IUIOIIA CBITJIONMPO30PHX KOHCTPYKIIH Ha (acamax aBOX OJHAKOBHX Cy4YaCHHUX
KUTIOBUX OYAMHKIB MOXE CYTTE€BO BIJIPI3HATUCH: BiJ MIHIMaJdbHOI i3 IITYyYHUMHU BIKHAMHU Ha
dacamax — nme ckiinHsA 3aiimae Bin 14,3% mo 18,3% mmomi  ¢acamiB; 10 MaKCHMAalbHOI i3
CYUITFHUM CKIIIHHAM (pacaiB — ne ckiiiHHA 3aiimae 10 100% miomri ¢acaiB )KUTIOBOTO OyIUHKY.
L1i nBa BapiaHTH CKJIHHS (acaqiB HE TUIBKH apXiTEKTYpHO CIIPHUIMAIOTHCS MO Pi3HOMY, ajieé BOHU
MOBHHHI III€ MaTH Pi3HY €HeproeeKTUBHICTh, MO0 3a0e3nmedyBaTy pi3HI MiHIMAIbHO JOMYCTUMI
3HAYEHHs OINOpY TeIJonepeaadi: Juld INTYy4HMX (OKpeMux) BikoH Ha dacani ne — Ry > Rg min=

2
0,6 m ‘K/Bt 1 1y X CKIIIHHA MiJXOJUTh 3BUYAiiHE CHUJIIKaTHE CKJIO, ajie /Ui CYIUIBHOTO CKIIIHHS

(acany ne Bxe nopuHHo O0yth Ry > Rg min = 2,8 MZ‘K/BT, TOOTO BOHM HOBWHHI MaTy Takl X
TEIJI03aXUCHI BJIACTUBOCTI SK 1 30BHIIIHI CTIHH 1 iX MIHIMaJIbHO MOMYCTUME 3HAYCHHS OIOpPY
Terionepeiadl HOBUHHO OyTH B 4,66 pa3u OuIbIIe HIK JUIS IUTYYHUX (OKpeMHX) BiKOH. [l 11boro
BapiaHTy BXX€ HE MIJXOAMTH 3BHYAlfHE CHJIIKATHE CKJIO, a MOTPIOHO BUKOPHCTOBYBAaTH CYyYacHI
CKJIOTIPO30p1 KOHCTPYKIlI 3 BUCOKMMH TEIJIO3aXMCHUMH BIACTUBOCTSAMH, Hampukiaa Qbiss Air,
Pilkington, Heat Mirror Glass Ta iniri. Bonu 3a0e3neuyroTh 4yJJOBUI 3aXHCT Bijl IEPEOXOJIOKEHHS
B3UMKY 1 Bil TleperpiBy BIiTKy, a TaKo’ MalOTh XOpOII COHIIE3aXHCHi BIACTMBOCTI. IX
BUKOPHUCTAHHS B Cy4aCHUX OYIMHKaxX CIpHUsIE MPOTIATOM POKY €KOHOMII eHeprii Ha o0irpiB Ta Ha
OXOJIOJDKEHHS NMPHUMIILEHb 1 CTBOPIOE MIABUILEHUH KOMQOPT, ajle Taki CBITIONPO30pi KOHCTPYKIIIT
3HA4YHO JIOPO’KYi 1 Kpallle MiIX0AATh AJIS eITHOrO JOMOOYAIBHULITBA, HIXK JUIs COLIAIBHOTO.

KuarouoBi cioBa: CBITIOTEXHIYHI HOPMH, €HEProeeKTUBHICTh OyiBeNb, MPUPOAHE
OCBITIIEHHSI, CBITJIONPO30pi KOHCTPYKIi Oy IiBETb.
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AHHoOTanus. ['ocynapcTBeHHbIE HOPMATUBHbBIE JOKYMEHTBI 110 IPOEKTUPOBAHUIO OCBELICHUS
KWIBIX 3/JaHUH 3a MOCJEIHUE TOABI IPETEPIIEIN CYIIECTBEHHBIE H3MEHEHHS, YTO B CBOIO OYepelb
CYIIECTBEHHO OY/ET BIMATH HA ApXUTEKTYPY U 3HEProd(h(HeKTUBHOCTH COBPEMEHHBIX 3aHUIN 3TOTO
TUna. 9TO MOYKHO HAOJIOAATh U3 NPUBEIEHHOIO B TAaHHOM CTAaThe aHaJIM3a aBTOPOB 10 U3MEHEHUIO
TOJIBKO B OJHOM HopMaTHUBHOM JaokymeHte — JIBH B.2.5-28: «EcTecTBEHHOE M HMCKYCCTBEHHOE
OCBEILLIEHUE» M TOJIBKO OJHOTO CBETOTEXHUYECKOrO II0Ka3aTeis: JOIYyCTMMOE OTKIOHEHUE
pacuetHoro 3HaueHus KEO oT HOpMmHpyeMoro mpu BbIOOpE CBETONPO3PAYHBIX KOHCTPYKIIMM
31aHui. B n1aHHOH cTaThe NPEICTaBIEH aHAIN3 3TOI0 HOPMAaTUBHOI'O TJOKYMEHTA B IBYX PEIaKLUAX
— B ctapor oT 2012r. u B HOBOM oT 2018p. [lo pe3ynbraramM MpoOBEACHHOTO aHAIM3a aBTOPAMHU
JAHHOW CTaTbU YCTAHOBJIEHO, YTO II0 JKEJIAHHUIO apXUTEKTOpa IUIOAAb CBETONPO3PAUYHBIX
KOHCTPYKIMH Ha ¢acagax JBYX OJMHAKOBBIX COBPEMEHHBIX KHIIBIX 3AaHUH MOXET CYIIECTBEHHO
OTJIMYAThCA: OT MUHUMAJIbHOMN CO IITYYHBIMH (OTJEJIBHBIMU) OKHAMU Ha (acagax — I71e OCTEKICHHUE
3aaumaet ot 14,3% mo 18,3% tutomanu ¢acamos; 10 MAKCHMAIBLHON CO CIIOMIHBIM OCTEKICHUEM
¢bacanoB — rae ocrexieHue 3anumaet 10 100% momanu dacanos KUIOro 1oMa. ITH JiBa BApHaHTa
ocTekJieHusl (acajoB HE TOJbKO APXUTEKTYPHO BOCIPUHUMAIOTCS MO-Pa3HOMY, HO OHM JOJIKHBI
elle HUMETh pa3Hylo 3HeprodpQeKTUBHOCTb, YTOOBI OOecCHeyrBaTh pa3iIUyHble MHHHUMAJIBHO
JIONYCTUMbIE 3HAUEHUS CONPOTHUBJIEHMs TEIulonepenaue: JUIs IITY4YHBIX (OTIENbHBIX) OKOH Ha

2
dacane 310 Ry > Rg min = 0,6 M "K/BT 1 114 X ocTekieHHs MOAXOJAT OOBIYHBIE CHIIMKATHBIE

CTEKJIa, a JUIs CIIJIOIIHOIO OCTEKIEeHHUs (acana 3To yxke JOIKHO OBITh Ry > Rgmin = 2,8 MZ‘K/BT, TO
€CTb OHHM JOJDKHBI MMETh TaKHe K€ TEIUIO3AIIUTHBIE CBOMCTBA KAaK M BHEUIHHE CTEHBI, a HUX
MUHHMAJIBHO JOMYCTUMOE 3Hau€HHE CONPOTHUBIEHMS TeIulonepenade AOKHO ObITh B 4,66 paza
0oJbIlle YeM Jis IITYYHBIX (OTIAENbHBIX) OKOH. J[J1 3TOro BapuaHTa yK€ HE MOAXOAUT OOBIYHOE
CHJIMKaTHOE CTEKJIO W HYKHO MCIIOJIb30BaTh COBPEMEHHBIE CBETONPO3PAaYHbIE KOHCTPYKLUU C
BBICOKMMH TEILIO3AIIMTHBIME CBOWCTBaMu, Hampumep, Qbiss Air, Pilkington, Heat Mirror Glass u
apyrue. OHU o0ecreyrBaroT MPEBOCXOJHYIO 3aLIUTY OT MEePeoXJIaXIeHUs 3UMON U OT Ieperpena
JIETOM, a TaK)kKe MMEIOT XOPOIIMEe COJHIE3aIlIUTHBIE CBOMcTBa. VX MCIONIb30BaHNE B COBPEMEHHBIX
3MAQHMSIX CIIOCOOCTBYET B TEUYEHHE TO/a DKOHOMHH DSHEPrUM Ha OOOTpEeB W Ha OXJIAKICHHE
MOMENIEHUH M CO3/4aeT TMOBBILIEHHBIH KOM(OPT, HO TaKHe CBETONPO3pauHble KOHCTPYKLUHU
3HAYUTEIBHO JIOPOXKE M JIyUIIe MOIXOIST ISl SITUTHOTO IOMOCTPOCHUS, YEM TSI COLMAIIBHOTO.

KiroueBble  cjI0Ba:  CBETOTEXHHYECKME  HOPMBI, 3HEProd(pPeKTHUBHOCTb  3/1aHU,
€CTECTBEHHOE OCBEIIEHHE, CBETOIPO3PAaYHbIe KOHCTPYKIIMH 3/TaHHH.

Cratta Haaidnuia no penakuii 19.08.2020
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