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AuHOTanua

Pacnosnoxkenne Kujbix JTOMOB BOJIM3U OOBEKTOB, SIBJIAIONIAXCS MCTOYHUKAMIY, TIOBBIMEHHBIX yPOBHEH
MyMa U 3JIEKTPOMATHUTHOTO U3JTyYEHNUs HETATUBHO CKA3BIBAECTCS HA 3[0POBbE HaceaeHus. 11esbio nccmeaoBanust
SABJIETCs Pa3pabOTKa KOHCTPYKIMHU OKHA, OOJIA/IAIONIEr0 MOBBIEHHBIMUA 3BYKOU3OJISIMOHHBIME CBOWCTBAMM,
a TaK¥XKe CIIOCOOHOCTHIO PKPAHUPOBATH 3JIEKTPOMATHUTHOE H3JIydYeHHUE MPOMBIILIEHHON JacToThl. B pabore
HCIOIB30BATNCH PE3YIbTATh MCCIEIOBAHUN MPOIECCOB W SIBJIEHUI, BJIUSIONIMX HA 3BYKOU3OJIAINUIO OKOH,
a TaKXkKe W3YUYEHBbI MPEIIOKEHHbIE METOAWKHM PACIETOB IJEKTPOMATHUTHOIO W3JIYyUEHUS W SKPAHUPYIOIEH
3¢ EKTUBHOCTY PA3IMYHBIX MaTEPUAJOB. B KadecTBe 00BEKTA 3aIlUTHI BHIOPAHBI YKUJIbIE MTOMEIIEHUS,
pacroJsiozkennbie Oivke Bcero K KpyunHeinmm B Poccum ssekrpudeckum nojcradimsaM. 1lo pesysibraram
pabOThI MIPEITOKEHa ONTUMATbHAA KOHCTPYKIHS OKOHHOTO OJI0Ka, CIIOCOOHOTO O0OeCmednTh 0Oe30MacHOCTD
B JKUJIBIX IIOMEIIEHUsSX. YCTAHOBJIEHO, YTO MHUHUMAJIbHASA 3BYKOM3OJsIus cocrasiser 36 B, cHmkenwne

3JIEKTPOMArHUTHOTO M3JIydeHnus cocTaBuiio 41 nb.

KiroueBnle cioBa: Ty M, 3JIEKTPOMArHuTHOE U3JIy1eHUue HpOMbIH.UIeHHOfI JaCTOThBI, SKPAHUPDOBAHUE,
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Abstract

The location of residential buildings near objects that are sources of increased noise and electromagnetic
radiation has a negative impact on public health. The aim of the study is to develop a window design with
improved soundproofing properties and the ability to shield industrial frequency electromagnetic radiation. The
work used the results of studies of processes and phenomena that affect window soundproofing, and also studied
the proposed methods for calculating electromagnetic radiation and the shielding efficiency of various materials.
Residential premises located closest to the largest transformer substations in Russia were selected as the object
of protection. Based on the results of the work, an optimal design of a window block was proposed that can
ensure safety in standardized premises. It was found that the minimum soundproofing is 36 dB, the reduction

in electromagnetic radiation was 41 dB.
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Brenenne

B coBpeMeHHOM Mupe YeJ0BEK YacTO MOIBEPraeTcs BO3ICHCTBUIO BPeIHbIX (PU3UICCKUX
dbakropos. K mum orHOCSTCS 1IyM 1 dsekrpomarauTHoe udiydenue (DMIU). Paspaboranst u
3P PEKTUBHO TPUMEHSIIOTCS Pa3JIMIHbIe METO/IbI OOPHOBI OT/IEJBHO C MOBBIIIEHHBIMI Y POBHAMUI
myma u IMU. Oxrako HepeaKo CAy9aeTcss Tak, YTO YeJIOBEK YKUBET B YCJIOBHSAX, KOTJA HA
HEro OJIHOBPEMEHHO Bo3JeicTBYIOT 006a hbakTopa. OObeKTaMUd HUCTOYHUKAMH IIOBBIIIEHHOTO
ypoBHss miyma w DMU apisiorcs Tpancdhopmaropubie mogctaninuu (TII). Merounukom
myma Ha TII aBisiorcst cepaedHuku CUa0BbIX TpanchopmaTropoB. CyIIecTBYIOIIUE CIIOCOODI
BAMUTHI, TAKHE KAK ITYMO3AINATHBIE YKPAHBI M 3a3€MJISIONNE KOHTYPBI, CHUZKAIT YPOBHU
myma u uorencusaoctn DIMU BOam3um ncrounmka mziydenns [1].  CrTomMoCTh BO3BeCHHS
myMo3amurHoro sxpana ua TII, ymbo ke NnpuMeHeHHe IIYMO3AIIUTHOIO KOXKyXa JIIsd
TpanchopMaTopa SABIAETCS BHICOKOH. EC/H Meabio 3alUTHBIX MEPOIPHATUHN SIBIAETCA 3aIUTa
HEOOJIBIMIX O00BHEKTOB, HAIIPHUMEpP, JAYHOTO MOCEIKA MIH OTIEJBHO CTOSIIHX MAaT0dTaKHBIX
3JaHW, TO NPUMEHEHWe I[IYMO3AIUTHBIX 3KPAHOB, KOXKYXOB, 3a3eM/ISIONNX KOHTYPOB
CTAHOBUTCSI HEBBHITOMHBIM. B jmamHoit pabore mpesioxkena ujies CO3aHUsT KOMOMHUPOBAHHOTO
crrocoba 3amuThl BOMHM3HM 3alUIIaeMOro O0beKTa. 1akoil cmocod IO3BOJHUT 00eclIedynBaTh
HopMmy mymMa U MU Ha oTHeNbHBIX 3alUIIAEMBbIX O0BLEKTaX, MHHUMH3HPYS 3aTparbl Ha
3aIUTHBIE MEPOIPUATHSI.

OCHOBHBIM HCTOYHHKOM IymMa Ha TII gBjisercs akTuBHas dYacTh TpaHCcOpMATOPA,
a Takyke BeHTHJsimoHHOrO obopymopanus Ha TII [1]. Cepaeunuk tpancdopmaropa Habpan
U3 TOHKHX ILIACTHH U3 JEKTPOTEXHHUYECKOH CTajd, KOTOpBIE IOJ BJHSHHEM II€PEMEHHOIO
MarHuTHOIO IIOTOKA, MPOXOIMAIIEro dYepe3 HHX, BHOPUPYIOT U COYIAPSIOTCA, CO3JaBas
HU3KOYACTOTHBIN 1iyM. HU3KOYACTOTHBIN MIyM Xy2Ke SKPAHUPYETCS 11y MO3AIIUTHBIM SKPAHOM,
HOTOMY YTO HU3KOYACTOTHBIH Ty M Jierde audparupyer depe3 KpoMKu skpana. Crocod 3amuTht
ot nryma TTI ¢ moMoIbio NryMO3anuTHOrO OcTeKJIeHus obJaaeT 60sbiinei 3hMeKTUBHOCTHIO,
TaK KaK OH HaxoauTcs BOJM3H 00bekTa 3amuThl. (OKOHHBIA OJ0K 3aKpeIiéeH B CTeHOBOM
npoeMe, YTO UCKJIIYaeT JUppakIuio 3ByKa 3a orpazkienue. HopMma 9KBHBaJICHTHOTO IIyMa
IS KIIBIX moMertnennii coctapager 40 nBA guem u 30 1BA HoUYbIO, HOPMa MAaKCHMAJILHOTO
HIyMa JiIst JKUJIBIX moMerneruii cocrapisier b5 1BA anem u 45 1BA HOubIO [2].

DJEKTPOMArHUTHOE HU3JIy4eHHe — TO PaCIpPOCTpaHSIONeecd B  IPOCTPAHCTBE
3Mensomeecst saekrpomarautaoe nose (DMIL), ma TII ero MCTOYHHKOM SIBJASIOTCS BCE
TOKOBEJIYIIHE YACTH. DJIEKTPOMATHUTHOE I0JI€ COCTOUT M3 JEKTPHIECKOH W MArHUTHOM
COCTaBJISIONIEH. Tak xak 3jekTpudeckas cocrasisionas IMII OwsicTpo 3aryxaer ¢
yBeJMYEeHHEM DACCTOSHUS, TO OIEHHBATH OyIeM TOJBKO MATHHTHYI COCTaBJSIONLYIO [3].
Marautras cocrassiomnast DMII B momerenn HOpMUPYETCsT IO HATTPSIXKEHHOCTH MATHUTHOTO
nosst (A/m), mopma st momernennii cocrapiasger 4 A/m [2]. Mertomom 3amutel or DMII
siBJisieTcst OKpbITHe uHus-oyioBa (ITO), HaHeceHHOE HA TPO3PAUHYIO CTEKJISTHHYIO TIO/IOKKY.

1 Pacuér 3ByKOU30/upYIOMIeil criocCOOHOCTN OKOHHOro 0GJI0Ka

Ness KOMOMHUPOBAHHOTO CIIOCODA 3aIUThl 3aKI0YAETCS B pa3pabOTKe OKOHHOIO
OJI0Ka,  00JIaAI0MIEer0  MOBLIIMICHHBIME  3BYKOU3OJISIUOHHBIME ~ CBOHCTBAMH,  CIIOCOOHOIO
9KPAHUPOBATH JIEKTPOMArHUTHBIE TOJst. [IpoBesen pacuér 3hdeKTUBHOCTH HECKOJBKHX
BapUAHTOB KOHCTPYKIIUU OKOHHOTO OJIOKA, I OIpejie/eHHs ONTUMAJIBHOTO COOTHOIIEHUsI
pa3MepoB U PACIOJIOKEHHS IJIEMEHTOB KOHCTDYKIIMH, C IeJbI0 CO3/AHH IIYyMO3AIIUTHOIO
OKOHHOTO 0J10Ka, 00jajatonero Hanbosbiei 3pGEeKTUBHOCTHIO MPU HAUMEHbIIEe TOJIIHHE.
Pacuérsl 3ByKOM30/IMpYIONIEH CIOCOOHOCTH KOHCTPYKINH MPOBOMMINCEH coriacHo [4] u [5].
Pacnosioxkenue 3/1eMEeHTOB PACCMOTPEHHBIX KOHCTPYKIUI MIpeJCTaBIeHO Ha pUCyHKe 1.
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Pucynok 1 — CxeMbl pacY€THBIX KOHCTPYKITHIT

Cremanbl pacyéThl 3BYKOW3OJIUPYIONIEH CHOCOOHOCTH TIYMO3AITUTHOTO OCTEeKJIeHUs
B 3aBHCHMOCTH OT I[IapaMeTpPOB: S§ — TOJIIUHA BO3JIYIIHOI'O HIPOMExKyTKa, mMm; hl, h2, h3,
h4 — rTojmuua nepBoil, BTOPOil, Tperbeil W YeTBepTOil NJIACTUHBI, COOTBETCTBEHHO, MM; d
- o0mas TOMIUHA KOHCTPYKIMH, MM. Marepnaja OCTeKJeHHs: OPraHmveckoe CTeKIo — X,
CHIMKATHOE CTEKJI0 — **, Pe3ysbraTsl pacyéra 3ByKOU30JUPYIONIEH CIIOCOOHOCTH KOHCTPYKIIUIA

mpejcTaBJIeHbl B Tabaunax 1-6.

Tabmunma 1 — Pesyabrarhl pacdéra 3BYKOH3OJUPYIOMIEH CIOCOOHOCTH KOHCTPYKIUU 1
IpU Pa3JIUYIHBIX MapaMerpax s, h
Koncrpyknus 1, ¢dopmyna ocrekaenns hl-s-h2

3BYKOU30/IMPYIOTIasi CIIocoOHOCTH, 1B

TO.HH.LI/IH& BO3JAYUIHOT'O TPOMEKYTKa S, MM TOJIH_H/LHILI STEMEHTOB KOHCTPY KT

, MM
3 5 8 10 h2, wm

28 30 32 33 3

5 30 30 32 33 5

32 32 32 33 8

33 33 33 33 10

32 34 36 37 3

10 34 34 36 37 5

36 36 36 37 8

37 37 37 37 10

34 36 38 39 3

15 36 36 38 39 5

38 38 38 39 8

39 39 39 39 10

35 37 39 40 3

50 37 37 39 40 5

39 39 39 40 8

40 40 40 40 10

38 40 42 43 3

40 40 42 43 5

30 42 42 42 43 8

43 43 43 43 10
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Tabmuna 2 — Pesyabrarhl pacdéra 3BYKOW3OJUPYIONIEH CIMOCOOHOCTH KOHCTPYKIUU 2
IPH PA3JUIHBIX MapaMeTpax s, h

Koncrpykmus 2, dopmyaa ocrekaenns hl-h2-s-h3
3BYKOM30JUPYVIONIAs ClIOCOOHOCTD, JiB
ToaMMHABI 3J€MEHTOB KOHCTDPYKIINHI
TostmuHa BO3AYIIHOIO MIPOMEKYTKA S, MM
h1-h2, MM 13,
6 10 16 20 ’
34 36 37 38 3
5 34 36 37 38 5
34 36 37 38 8
34 36 37 38 10
38 40 41 42 3
10 38 40 41 42 5
38 40 41 42 8
38 40 41 42 10
40 42 43 44 3
15 40 42 43 44 5
40 42 43 44 8
40 42 43 44 10
41 43 44 45 3
20 41 43 44 45 )
41 43 44 45 8
41 43 44 45 10
44 46 47 48 3
30 44 46 47 48 5)
44 46 47 48 8
44 46 47 48 10
Tabsmna 3 — Pesyabrarbl pacuéra 3BYKOU30JUPYIONIEH CIOCOOHOCTH KOHCTPYKIUU 3
MpH Pa3JIMIHBIX ITapaMeTrpax s, h
Koncrpykiua 3. dopmyaa ocreknenns hl-s-h2
3BYKOU30IUPYIOIIAs CIOCOOHOCTD, 1B
TonmuHa BO3AYIIHOTO IPOMEXKYTKA S, ToJNMHEBL 3/1IeMEHTOB KOHCTPY KUK
MM hl, MM WY s
3 ) 8 10 ’
31 33 34 35 6
5 31 33 34 35 10
31 33 34 35 16
31 33 34 35 20
35 37 38 39 3
10 35 37 38 39 )
35 37 38 39 8
35 37 38 39 10
37 39 40 41 3
15 37 39 40 41 5
37 39 40 41 8
37 39 40 41 10
38 40 41 42 3
20 38 40 41 42 5
38 40 41 42 8
38 40 41 42 10
41 43 44 45 3
30 41 43 44 45 )
41 43 44 45 8
41 43 44 45 10
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Tabmuna 4 — Pesyabrarbl pacdéra 3BYKOU3OJHUPYIONIEH CIMOCOOHOCTH KOHCTpPyKIuu 4
IpH Pa3JIMIHBIX ITapaMeTpax s, h
Koucrpyknus 4, ¢popmysia ocreksenns hl-s-h2-h3
3BYKOU30JUPVIONIAs ClIOCOOHOCTD, Jib
ToAmnHBI 9JIEMEHTOB KOHCTPYKIINA
ToutmuHa BO3AYIIHOIO MPOMEKYTKA, S, MM B, v
6 10 16 20 h2,h3, MM
34 36 37 38 6
5 34 36 37 38 10
34 36 37 38 16
34 36 37 38 20
38 40 41 42 3
10 38 40 41 42 5
38 40 41 42 8
38 40 41 42 10
40 42 43 44 3
15 40 42 43 44 5
40 42 43 44 8
40 42 43 44 10
41 43 44 45 3
20 41 43 44 45 )
41 43 44 45 8
41 43 44 45 10
44 46 47 48 3
30 44 46 47 48 5
44 46 47 48 8
44 46 47 48 10
Tabauna 5 — Pesyabrarbl pacdéra 3BYKOM3OJUPYIONIECH CIOCOOHOCTH KOHCTPYKIUU O
MpH Pa3JIMIHBIX MTapaMeTpax s, h
Koncrpykmug 5, dopmyaa ocrekaenng hl-h2-s-h3
SBYKOU30IUDYIONIAA CIIOCOOHOCTD, nb
ToAMMHABI 3J1€MEHTOB KOHCTPYKIINHI
TOJIII_[I/IHa BO3,HyH_IHOI‘O HpOMe)KyTKa S, MM hl h2
s MM h3, mMm
9 13 19 23 ’
36 36 38 39 3
5 36 36 38 39 5
36 36 38 39 8
36 36 38 39 10
40 40 42 43 3
10 40 40 42 43 5
40 40 42 43 8
40 40 42 43 10
42 42 44 45 3
15 42 42 44 45 5
42 42 44 45 8
42 42 44 45 10
43 43 45 46 3
90 43 43 45 46 5
43 43 45 46 8
43 43 45 46 10
46 46 48 49 3
30 46 46 48 49 5
46 46 48 49 8
46 46 48 49 10
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Tabmmna 6 — Pesyabrarel pacdéra 3BYKOU3OJIUPYIONEH CIMIOCOOHOCTH KOHCTPYKINH 6
IpH Pa3JIMIHBIX ITapaMeTpax s, h
Koncrpyxkiusa 6, ¢popmyaa ocrekaernns: h1-h2-s-h3-h4

3ByKOM30MPYIONAd cnocobnocTs, a1b

ToaMMHABI 3J€MEHTOB KOHCTDPYKIINHI

TostmuHa BO3AYIIHOIO MIPOMEKYTKA S, MM
h1,h2, yy h3.,h4, Mmm

6 10 16 20 o

37 39 42 42 6

5 39 40 42 43 10

42 42 44 44 16

42 43 44 45 20

37 39 43 43 6

10 39 41 43 44 10

43 43 44 46 16

43 44 46 46 20

38 39 43 43 6

15 39 41 43 45 10

43 43 45 46 16

43 45 46 46 20

38 40 43 43 6

20 40 42 43 46 10

43 43 46 47 16

43 46 47 47 20

38 40 43 44 6

30 40 42 44 46 10

43 44 46 48 16

44 46 48 48 20

Vcxong u3 pe3yapTaToB pacdéToB, BEIOpaHa KOHCTPYKITHS OKOHHOTO OJIOKa ¢ (hopMymIoit
crekaonakera 5-H-10-5-5, obmieit Toammuoit 30 MMm. OXKoHHBIH OJIOK mpeacTaBiser coboi
JIBA TPUIUIEKCA (CUJIMKATHOE W OPraHMYecKOe CTeKJa TONIMMHON 5 MM KaxKa0e) MewKLy
KOTOPBIMHU HAXOJAUTCs BO3AyImHBINA 3a30p mupunoit 10 mm. Creksia, BXopgdimume B COCTAB
TpuILIekca, coeautenbl [IBX rrenkoii, aub0 mpo3padubiM KiesmmM BermectBoM (A-cmona).
Ha BHyTpeHHIOIO CTOPOHY OJHOTO W3 TPHUILJIEKCOB HAHECEHO TMPO3PATHOE TIPOBOISIINEE
nokpbiTrie [TO ¢ TOMOMBIO IKCTPAKIMOHHO-MUPOJUTAIECKOTO MeToda.  IIpocTtpancTBO
MeKy TPHILIEKCAMH 3alOJJHEHO aproHOM. B Toprax BO3IYNIHON KaMmepbl HAXOJIUTCS CJION
HOPUCTOr0 MaTepuaJia — MUHEPAJIbHON BaThl. Bes KOHCTPYKIMS KPEIUTCS HA CTAIbHYIO PaMy,
JEKTPUIECKN COEIUHEHHYIO C 3a3eMJISIONHUM yCTpoiicTBoM. KOHCTPYKIHS OMHCHIBAEMOTO
OKOHHOTO OJIOKa TIPe/ICTaB/IeHa HA PUCYHKE 2.

CHmKeHHe MyMa JOCTUTAeTCd 33 CUeT PA3HOTO YIeIbHOI0 aKyCTHIECKOTO COMTPOTHBIIEHUS
CTeKJIa PA3JIMIHON TIoTHOCTH. Tak:Ke B pe3ynbTarax, MOJIYYEHHBIX B PAOOTaX, MOCBATICHHBIX
HCCJIEIOBAHUIO 3BYKOM3OJISAIMN IUIOCKAX IJIacTUH [6] TOKa3aHo, 9TO Ha MPOXOKJEHHE
3BYKOBBIX CUTHAJIOB BJIMSIIOT PE30HAHCHBIE ABJIEHUS B 3JIEMEHTAX OCTEK/JIeHHdA. 3a CUeT TOro,
YTO OKOHHBIM OJIOK cOOpaH M3 TPUIIEKCOB CO CTEKJOM Pa3JINYHONH IJIOTHOCTH, PA3HOCATCS
3HaYeHUs COOCTBEHHBIX KPUTHIECKHX YaCTOT MO YACTOTHOMY IHANA30HY JJI KayKJIOTO CTEKIa,
3a cUeT 4ero obImasi 3BYKOU30JIANINS OKOHHOT0 OJ10Ka OyeT Boile. JacToTHAs XapaKTePUCTHUKA
OKOHHOTO 0J10Ka ¢ popmyJioit creksionaker H-5-10-5-5 npejicraBjiena Ha PUCYHKE 3.

MuruMaIbHasT 3BYKOU3OJISIIASI OKOHHOTO 0OJioka coctapiasier 36 ab, Takum obpasow,
OKOHHBIH BJI0K COOTBETCTBYET Kiaccy «B», cormacuo [7].
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Pucynok 3 — HactorHas xapakTepucTuka OKOHHOTO 0J10Ka ¢ (hOPMyJIOil CTeKJI0IaKeTa

9-9-10-5-5

2 Pacuér skpaHupymomieit CnoCOOHOCTU IIPEIJIOKEHHOTO OKOHHOTO OJioKa
¢ ITO nmokpsiTuem npm 3amurte ot MU

Dkpanupyioniyio 3«pdekTuBHOCTh I'TO MOKPHITHS, HAHECEHHOI'O Ha BHYTPEHHEE CTEKJIO
OKOHHOTO OJI0Ka, OIEHUM TaK Ke, KaK OIEHUBAETCH dKPAHUPYIONasd 3(HPeKTUBHOCTh TOHKAM
METAJUITMIECKAM JUCTOM ¢ u3BecTHbiME napamerpamu: Tojmuaa [TO mokperrus — 100-500 mwm,
VJEJBHOE MOBEPXHOCTHOE CONPOTUBICHHE NMOKpBITHA — 5 OM™M, oTHOCHTENLHAS MArHUTHAS
nporunaemMocth MOkphitHsg — 1,01 Tu/m.  UccnemoBannst sxpanupyronwx cpoitcrg [TO
MOKPBITHs ToKa3aubl B paborax [8] u [9]. Pacuér sddexrusHocTn sKpanupoBanus DM
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ITO nokpeiTUst BBIIOJHEH 110 METOAMKE, MpeJiozkenHoil B pabore |3|. Pesyabrarst pacuéra

skpanupytoreit apdexkrupaoctu [TO mokpbITHEeM HpeacTaBIeHBI B TAOIUIE 7.

Tabmuma 7 — Pesyabrarer pacuéra sxkpanupyomnieit adpdexrusnocru [TO mokpwrrus

Ne HaunmenoBanue pacyéTHON BeJTHINHBL Bennunna Ea,
U3MepeHus

1 [nybuna mporukuoBenuda d, M 1,670230908 M

2 BosaroBoe conporussienue Z, Om 9,01914E-05 Owm
3 VieapHOe CONPOTHBJICHHE MaTepuasa dKkpana, Om™*m 0,000521 Om*m
4 Jmmaa Bostabl DMII, m 5995849,16 M

) OKBUBAJCHTHBIN paJInyc SKpaHa, M 0,228409953 M

6 Tommuna 3Kpana, M 0,0000001 M

; OrHocuTe/TbHAsT MArHUTHAS HPOHUIIAEMOCTh MaTepuaJa 101 T/

SKpaHa

8 Yacrtora, MI'L] 0,00005 MT'11
9 BoanoBoe conporuBienne Bo3ayxa Zg, Om 377 Owm
10 Jlmuaa moMeIenng 6 M
11 [MIupuaa momemnteHns 4 M
12 Bricora momerennsa 3 M
13 O6beM moMeIeHns 72 M3
14 BroicoTta okna 1000 MM
15 [Iwpuna oxHa 200 MM
16 CkopocTh cBeTa, M\ 299792458 M\C
17 DddexTuBHOCTE 3KpanupoBanus [TO 159,8075455 pas
18 DddekTuBHOCTL 3Kpanuposanud ITO B 1b 44,07194562 b

['pacbuk 3aBECHEMOCTH 3KpaHUpYOINIei 3PHEeKTUBHOCTH HOKPBITULA OT

NpeJICTaBJIeH Ha PUCYHKe 4.

3ddekTMBHOCTL
3KpaHupoBaHuA B ab

80,00 -
70,00
60,00 -
50,00 -
40,00 ~
30,00 ~
20,00 -+
10,00 +

0,00

c)Q
3
Yacrora, 'y, G

qacTorsl MU

e 3 hHEKTUBHOCTL
skpaHupoeanuna ITO e gb

Pucynok 4 — I'paduk 3aBucumoctu sdpdexkrusuoctu sxpanuposanus [TO nokpeiruem B

3aBUCUMOCTH OT 4acTOoThl D MU

CoracHo pesysbTaTaM pacuaéTon, moaydenHas 3h@OEeKTUBHOCTD SKpaHnpoBanus dMIU ¢
nomoribio ['TO mokpwiTust cocrapisier 44 1b pu ycJI0BAM, 9TO MOKPHITHE HAHECEHO PABHOMEPHO
U TOJIWHA TOKPBITHS cocTaBjsieT He MeHee 100 HM.
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3 BumgHure Ha OOIIYI0 3BYKOW3OJAANWIO KOHCTPYKIIUU TPH 3aIll0OJTHEHUN
BHYTPEeHHell KaMepbl AProHomMm

3anosiHenne BHyTpeHHeH KaMephbl CTEKJIOaKeTa AProHOM TI03BOJISIET YBEJMIUTH OO0
3BYKOU3OJIANNIO CTEKJIOTAKeTa, 3a CYeT TOro, 4YTO 3BYKOBBIE BOJHBI Xy Ke MPOXOIAT depes
aprom, dYem dYepe3 BO3ayX. Aprou obsagaer 6ojiee BAZKUMHU CBOWCTBAMH B CPAaBHEHHU C
BO3/LyXOM, IIpM KOMHATHOW Temueparype Ba3KocTb aprona cocrapiasier 2,1 mxlla*c, a s
Bo3ayxa 18,2 mxlla*c. O6imas 3ByKOM30/41UsA OKHA PU 3aMO0JTHEHAN BO3LYTITHOTO TPOMEKY TKA,
aproHoMm m3ydasack B pabore [10]. B manHoii paboTe HCHBITHIBAINCH PA3IHIHBIE CTEKIOMAKETHI
C 3aMOJJTHEHWEM BO3/YITHOIO MPOMEYKYTKA PA3JUIHBIMEA Ta3aMHU, COTJIACHO HCCIIETOBAHUSIM,
3BYKOU3OJIANNS OKOH ¢JIab0 3aBUCHT OT BEIIECTBA, 3AMOJTHSIIONIEr0 BO3MAYIIHBIN MPOMEKYTOK.
3ano/iHeHne BO3ILYIITHOTO MPOMEYKYTKA APTOHOM CIIOCOOHO YBEJIMIHUTH OOILYI0 3BYKOU3OJISIIIUIO
crekjionakera ue Oojiee yem Ha 1 gb. [lepcneKTUBHBIM METOAOM $BJISETCH 3ATOJHEHHE
BOBJYIIHBIX KaMep B CTeKJOIaKeTax sjgera3oM (rekcadTOPHIOM Cephl), 3alOJHEHHeM TaKhM
ra3oM I03BOJISIET YBEJIUYNBATH 3BYKOM3OJIUIO CTEKJONaKeTa B Ipesenax 2-3 ab corsacHo

[10].

4 Pesyabrarbl pacuéroB DMMU u rmryma B HOPMUPYEMBIX MOMEIEHUAX TPHU
OIpUMEHEHNN OKOHHOro 0/10Ka KOHCTPyKHIuu 5-5-10-5-5 ¢ ITO nmokpseiTneMm
Ha mpuMepe cyiiectByonux TTI

UccnenoBanbl  JeBaTh KpymHeiinmmx sjaekrpudecknx nofcrannuii  (IIC)  Poccun,
PaCHOJIOKEeHHBIX BOJIM3U MAaJIOITaXKHON »KWI0# 3acTpoilku.  Breibpanbl paszimunbsie 11C,
PACIIOIOKEeHHBIE B PA3IUYHBIX KJINMaTudeckux 3oHaX Poccum ot FOra mo xpaiinero Cepepa.
[Mpumep umccaemosannoit [IC u pacnosiozxenune Kujoit 3acTpoiiku 6,13 Hee MpeJCTaBIeH Ha
PUCYHKE 5.

Pucynok 5 — [lpumep pacnosoxkenus uccienosartoit [1C momuocthio 750 kB oTHOCHTEIBHO
00BEKTa, 3AIATHI
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Pacuérer myma u OMU or TII B Gumekaiiinnx HOMEpPYeMbIX MOMEIIEHUSIX TPOBEIeHbBI
cormacuo [11] u [12]. Ucxomuwbie mamnbre pmst TTI B3arer cormacuo [13|-[15]. Takxke mia
pacaéroB DM ucmosp30BaHbl METOIBI pacudéra MarHuTHOW cocrapisioneit IMII cormacHo
[13]. Ha pucyske 6 mpeacTaBieHo cpaBHEHHEe YPOBHE(l lyMa B HOMEIIEeHUH TPU HCIIOJIb30BAHUN
CTAHJIAPTHOTO OKHA U pa3pabaThiBAEMOr0 OKOHHOI'O 0/I0Ka KOHCTpyKIHei 5-5-10-5-5.
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. [1oNyUeHHBIA YPOBEHL LYMa B MOMELLEHMM C MPUMEHEHMEM OKOHHOMO Gnoka 5-5-10-5-5
Mony4eHHbIM YyPOBEHD LWYMa B NOMELLEHWMM C MPUMUHEHWEM CTAHAAPTHOIO OKHa
e [1[1Y WIYM@ B HMNOM NOMELLEHUM

Pucynok 6 — Pesyabrarsl pacuéra yposueil myma ot 11C B momernennu ¢ mpuMeHeHHEM
OKOHHOTO 0JI0Ka KOHCTPYKIUU 5-5-10-5-5 ¥ cTaHIapTHOrO OKOHHOTO 6JIOKA B CPAaBHEHHH C
HOPMOii

Kak BugHO 10 pesyabraraM pPacdéToB OKOHHOIO OJI0OKa KOHCTpyKIuum 9H-5-10-5-5
JIOCTATOYHO I obecleveHnsd HOPMBI IIyMa B IoMenenugax BosJe Kaxkaoil [1C. Haubonbimmit
ypOBeHDb IIyMa ObLT 3adukcupoBaH Ha dacaae OJMKAUIIET0 KUIOTO 3JAHUS K MOJCTAHIINH
Bramumupckas n cocrapasti 6omee 60 a1BA, mocse npuMeHeHHs IPEIJIOKEHHOTO OKOHHOIO
0JI0Ka ypoBeHb IyMa B momernernn cocrapiaser 30 1BA.

Ha pucynke 7 npejcrapjieHa guarpaMMa HOJYYEHHBIX HalpsKeHHOCTEH MarHHTHOTO
noJsst i osmkainumx K [1C HopMupYeMBIX OMeIIeHnit ¢ MpUMeHeHneM CTaHJaPTHOTO OKHA, |
OKOHHOTO 0J10Ka ¢ HaHeceHHbIM nOKpbeiTueM [TO.

Kak Buano mo pesyabrataMm pacaéron, ITO mokpeiTHe ¢OCOOHO MOTHOCTHIO 3AIIATUTH
or DMMU, uccaemoBannbix [IC. A KOHCTpPYKIMHMS IIYMO3AIIUTHOIO OKHa 5-5-10-5-5 sgpisgercs
YHHUBEPCAJBHOM M TO3BOJIAET COOJIOCTH HOPMY IIyMa B MOMEIIEHUSX IIPH HU3KOH TOJIIHHE
OKOHHOTO OJ10Ka 30 MM.

5 Pacuér cebecTouMOCTN MATEPUAJIOB

CebecTonMOCTh TIPEIOKEHHOT0 MEeTO/Ia 3aIMUThHl CKJIa/IBIBAETCSA U3 CTOMMOCTH KAYKI0TO
dJIEMeHTa OCTEKJEHHUA W CTOUMOCTU ITOJYYEHUA OKCHUIHOI'O MOKPBLITHAI. yKa3aHI/Ie pPa3MepoB,
o0beMa MaTepraJioB U CTOUMOCTH HPUBEJIEHO B TabuUIE 8.
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HaumeHoBaHue TI
Pucynok 7 — Pe3yabpraThl pacuéra HAIPSAKEHHOCTH MArHUTHOTO ToJig B Oamkaiimmux K [1C
HOMEIEHUSX ¢ IPUMEHEHUeM CTAHIApPTHOIO OKHA W OKOHHOrO OJI0Ka KOHCTPYKIHHU 5-5-10-5-5
¢ HanecennbiM [TO mokpbITHEM, B CpAaBHEHHH ¢ HOPMOIt

Tabauna 8 — CebecTOUMOCTH MIYMO3AMIATHOTO OKOHHOTO OJIOKA ¢ HAHECEHHBIM ITPOBOISAIINAM
IHOKPbLITUEM

Pazmepnr
HanmenoBanue % %
(muaa*mupunaa*ronmuna), | CronmmocTs, py6 [Mpumeuanue
MaTepuaJa
M, TIT., 00BEM.
Oprerekiio 500*1000*5 1500 /stmcT Tpebyercsa 2 .
CuamKaTHOE CTEKIIO 500*1000*5 400/ macr Tpebyercs 2 mir.
My
yMOTOTTOmAomAT 5 urpos 400 Tlena 3a 25 smrpos 12200
A-cmouta
[Ipomnece navMuHanmH - 500 -
BarmosHenne aproHoM 5 JUTPOB 4,5 Ilena 3a 1 sutp aprona 100 py®.
Tienka ITO 500%1000%0.0001 300 CTomMocTE MaTepuaion At
TIOJIyYeHUd TIJICHKU
Uroro: - 5904,5 -

YKazaHHBIH pacyéT B TaOIUIE 8 ABJISeTCS OPHEHTUPOBOYHBIM, peaibHas ceOecTONMOCTD
u3roroB/ieHus 1 OKOHHOIO 6JIOKA TaKoro Tuna OyJIeT BbIlIIe.

3akJrodyeHmne

B nmammoit  pabore  Obl1a  Tpe/IOYKeHA — KOHCTPYKIMS — OKOHHOTO  OJIOKa
JIJId KOMOMHUPOBaHHON 3a1muTel 0T DOMU m myma [ KUIbIX TOMeINeHui, pacioI0zKEeHHBIX
BOm3m [IC. Ilo pesyabratam pacdéToB HJIs1 HECKOJBbKHX BAPUAHTOB KOHCTPYKITUU OKOHHOTO
OJIOKA ¢ pa3IUIHBIME TOJIIHHAMHI M pPa3MepaMH 3JIeMEHTOB, VCTAaHOBJIEHO, YTO CaMBIM
ONITUMAJIBHBIM ~ BAPUAHTOM  dBJSeTCHd KOHCTPYKIug H-5-10-5-5, oO0mmas 3BYKOU3OJIAIMS
KOHCTpyKInu coctasiaser 36 nb. Takxke Obuta BeABHHYTa THIOTE3a 0 crocobnoctu [TO
HOKPHITHA 3D PeKTUBHO 3Kpanuposarb IMMU, cornacuo pesynbraraM pacdéros, I'TO nokpoitue
00J1a1aeT crocobHOCThIO IKpanuposarb DMMU ¢ sapdpexkTuBHOCTRIO 44 1B,

Jlist obocHOBaHMsI JIOCTATOYHOCTH TPEJJIOZKEHHOTO c11ocoba 3aIuThl ObLJIN HCCJIEI0BAHbBI
10 06BHeKTOB, SABISIONUXCS OTHOBPEMEHHBIMU HCTOYHHKAMHI MOBBIIIEHHOrO myma u M.
ITo pesyabraram pacuéra ypoBHeil myma u HanpsikeHHocTu IMU or 10 kpynaeimmux [1C
B Poccum ycramoBIeHO, UTO OKOHHBIN OJIOK KOHCTPYKIWEH 5-5-10-5-5 ¢ wHanecémmpiM [TO
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HOKPBITHEM MOXKeT 3D@MEKTUBHO HPUMEHATHCH Jijisi obeciiedeHns 0e301acHOTO NpebbiBaHUs
Joeil B paccMaTpuBaeMbix moMermeHusx.  CebecTOMMOCTh MaTepHAJIOB OKOHHOTO OJI0Ka
cocrapysier 5904,5 pybuieit. Bmecrte ¢ OKOHHBIM OJIOKOM TakKyKe HEOOXOJMMO IMPETyCMOTPETD
KJIAIIaHbl IPOBETPUBAHUS UCXO/d U3 HeOOXOIUMOI'O BO3yX000MEHa B IOMEIICHHH.
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