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Omnopa 1715 cuCTeM KOHAWIMOHUPOBAHUS BO3IyXa
B Mysee Mercedes-Benz B IlItytrapre

>> Bubpauyuu mo2ym oKa3bieame He2amueHoe
g030elicmaue Ha 300po8be U b1a2onosy4ue
yes08eKa.

B komnaHuy Getzner peLueHuns No CHIKEHUIO YPOBHSA
BMOPALMIA N CTPYKTYPHOTO LUYMa ABJIAIOTCA OCHOBOW
LeATeNbHOCTU NPEANPUATUA YXKe Ha MPOTAKEHVN MOYTH
45 neT 1 NPVMEHAIOTCA KaK ANA HXEHEPHOro 060pyAo-
BaHUA, TaK U 418 06LeCTPOUTENbHBIX PaboT B pa3niy-
HbIX 06J1aCTAX NMPOMBbILLIEHHOCTN.

I il

COBpeMEHHbIe 3[1aH1A OTIMYaoTCA BCe Honee BbiCo- Getzner npegnaraer:
KVM YPOBHEM CIIOKHOCTY KOHCTPYKLMM 1 UCMIONb3Yye-

MOoro 0bopynoBaHuA. [laxe nerkoBecHble KOHCTPYKLMMN —
rNaBHbIM 06Pa3OM OETOHHbIE 1 CTaslbHble COOPYKEHMA C
OBLUIMPHBIMU CTEKNAHHBIMM Gacafamv — NoaBePKeHbI
BO3AeNCTBMIO BUOpaLmi. OHY yCUMBALOT 1 nepedatoT
CTPYKTYPHbI LM OT YCTAHOBAIEHHbBIX BHYTPW 1eMEHTOB
KOMMYHVKaLWiA. Korga 370 06opyfoBaHmne HaxoanTca B
pabouem COCTOAHMM, OHO Bbi3blBaeT BMOpaLMK, Nepeaaro-
Wreca B Gopme CTPYKTYPHOTO LWyMa Ha Apyrve YacTu
3[aHMS Yepes ero MacCKBHbIE TBep/ble SIEMEHTbI, Takne
KaK nosibl 1 CTeHbl. YenoBeKoM 3TO BOCMPUHUMAETCSA Kak
BMOPALMM UK WyM. BUOpaLIMM OKa3blBalOT HEraTMBHOE
BO3/ECTBME Ha KaueCTBO PaboThl U KIM3HW B MECTaX Mo-
CTOSIHHOTO NPEeBbbIBAHNA KONMUECTBA NOAEN.

— pelleHns, NpeAcTaBnsAoLLMe Haunyyllee
COOTHOLLIEHNE 3aTPaT 1 3OHEKTUBHOCTY;
BO MHOrOM 6y1arofjaps COTHAM ThiCAY
YCMewHo YCTaHOBIEHHbIX CUCTEM KOHW-
LUMOHMPOBAHWA BO3AyXa U BEHTUAALMY;

NN\

— BObICTPYIO Pean13almio 3a CYeT PacyeToB U1
MPOU3BOACTBA, BLIMOMHAEMbIX KBANUGULIVI-
POBaHHbIMYI CreLMancTamm;

— 2QPEeKTVBHbIE, 33BOEBABLLME XOPOLLYIO
penyTaynto N NCrblTaHHbIe N34eNnA, OTBe-
yatoLLMe BCemM HeobXoaMMbIM TPebOBaHN-
AM;

MpviBneyeHve cneynanicTos B 0bnacti BUOPOU3oAALIMK

Ha 3Tamne NPOEeKTVPOBaHNA 3AaHVA MO3BONAET CyLLECTBEH-

HO COKPaTWTb PACXOAbl, MOCKOSbKY OTMaAaeT HeOOXOAW-

MOCTb B B AOMOJHUTENbHbIX 3aTPaTax Ha nepefenku 8

JanbHenwem. B pesynsrate Mbl Meem 3aaHvie ¢ bonee

BbICOKMM YPOBHEM QYHKLIMOHANbHOCTH, 0becneymBaloLlee

MOKOW 11 6onee BbICOKNI YPOBEHD »KMU3HMU.

— KOMMJIEKCHbI MOAXO[ K COOTBETCTBYIO-
LM 6A30BbIM YCIIOBYMAM, HaYMHas C dTara
MNaHMPOBAHNS;

— yMeHblleHVe 06beMOB PaboT 1 GUHAHCO-
BbIX 3aTpaT Onarofaps NpodeccnoHanbHo-
MY KOHCYJIbTUPOBAHMIO.
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2 | AcTOUHMKM BMOpaLmii B
MHXKEHEPHbIX CUCTEMAX 30aHUN U

COOPYKEHM
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Getzner cokpallaeT ypoBeHb BUOpPaLI e XonoaunbHbie yCTaHOBKMN

HenocpeAcTBEHHO Y MCTOYHMKA NX BO3- Komnpeccopbl XON0oANIbHbIX YCTaHOBOK
HUKHOBEHWA. CO3[al0T CTPYKTYPHbIN LWYM, KOTOPbI MO-

KeT NepefaBaTbcaA Ha 3aaHme. —Cip. 12
Pa3pa6OTl—H/lKl/I, APXMTEKTOPDI 1 ApYrie cneuma-

JINCTBI CTPOWTENBHON CHEPbI BbIHYKAEHDI e paavipHu (NnOBTOpHDbIE OXNaguTenn)
CTaNKMBATLCA C onpefeneHHbIMY CIIOKHbBIMI 3afa- MpadMpHW, yCTaHaBVIBaeMble Ha Kpbille
YamK, KOTOPble CTABWT Nepes HXMM BOMPOC CHYI- 3AaHMA, PACNPOCTPAHAIOT CTPYKTYPHbIN
XKeHVA YPOoBHA Wyma. [Ina cobnoaeHna HopMaTmB- LWyM BO Bpema paboTbl. ~ Cip. 14
HbIX TPeOOBaHNI K CTPOUTENBHOM MPOMBILLIEHHO-

CTV HEOOXOAMMO MPOEKTUPOBATL MHXEHEPHOE BeHTunATOpDLI

000pyaoBaHye C yyacTem CreLmnanmcToB CMeX- BeHTMNATOP OCyLiecTBAAET NepemMelleHre
HbIX OTpacne. To eNUHCTBEHHbIN CNOCob C Haw- 1 CKaTue ra3oobpasHor cpefibl Npw Nomo-
6onbuern 3GGeKTUBHOCTbIO COKPATUTL YPOBEHb {1 BCTPOEHHbBIX BPALLAIOLLMXCA NoNacTel.
BO3/YLUHOIO 1 CTPYKTYPHOTO Wyma. PelueHnsa ot [axe manenive HapyweHua B8 pabote
KoMnaHuy Getzner NO3BONAIOT COKPATUTL BUOPa- MOTYT MPUBECTMN K BO3HUKHOBEHMIO CTPYK-
UM A0 ef1Ba YSIOBMMOIO YPOBHSA, YTO MONOXMNTESb- TYPHOTO WyMa. —~Cip. 13

HO CKa3blBaeTCA Ha KayecCTBe pa6OTbl N KN3HN.

e Hacocbl

0 Cucrembl KOHAULIMOHNPOBaHNA PaboTalolLe HacoChl Takke NPOn3BOAAT
BO3AyXa / cCTeMbl KOHTPOJIA BO3AyXa CTPYKTYPHbIN LWYM. = Crp. 15
OCHOBHOW MPUYMHOM BO3HUKHOBEHMA
CTPYKTYPHOrO WymMa 06blYHO ABAAETCA e Tpy6bi
3NEKTPOBEHTUAALMOHHAA YCTaHOBKaA. Tpy60omnpoBoabl, BeAyLIME K UCTOUHMKY
bornee nogpobHaa nHPopmauma Ha cTp. 8 SHEPrm nnn ot Hero (XC,0OBKun . ﬂ.) ABIA-
I0TCA MCTOYHUKOM CTPYKTYPHOTO LyMa U
o TennoBble anekTpocTaHuum (T3C) [OJMKHbI PaCCMaTPUBATbCA B COBOKYMHO-
DNeKTPOCTaHUMK, Ha KOTOPbIX MPOU3BO- CTV ANA M30NALUMKU CUCTEMBI OT CTRYKTYP-
AMUTCA KOMOMHMPOBAHHAA BblPaboTKa HOFO LWYyMa. — Cip. 16
3NEKTPUYECKOW SHEPrUM 1 Temna, Bbi3bl-
BAIOT BbICOKMI YPOBEHb CTPYKTYPHOrO e MopgbemHble cucTembl
Wwyma BBMAY 6oMbLIoro obbema nepeme- Hauano aBukeHVs, OCTaHOBKa 1 obLlee
LLlaeMbIX MacC 1 Meperpy3okK. — Cip. 10 nepemelleHre kKabuHbl BO BpeMs ee SKC-
nyaTaummn NpoBOUMPYIOT BOSHUKHOBEHWE
e TennoBble Hacocbl BMOPaLMIA, NepefaBaeMblX HAa KOHCTPYK-
TennoBble HACOChl MPOW3BOAAT BbICOKMIA L0 3[4aHVA 1 BOCMIPUHMMAEMbIX B Kaue-
YPOBEHb CTPYKTYPHOTO LyMa B CBA3M C CTBE CTPYKTYPHOrO LyMa. = Cip. 1/

paboTo KOMMPECCOPOB Y MepemMelLae-
MbIX MaCC. = Crp. 11
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VYipyras onopa Jiisi CHCTEMbI KOHUIIOHU- VYopyras onopa Juist TEII0BOM IEKTPo-
pPOBaHUs BO31yXa CTaHIUH




3 | VI3genva ana MakcrManbHOW
SPPEKTNBHOCTY

Brnbpon3onaLmoHHble
n3nenua (063op)

7 //////////////////////////////////////////////////////////////////

TOPOB Isotope 6pon30nAaTOPbI C AEMIbEPOM
SD—BL, MSN-BL

' \
B1opon3onaUmMoHHbIe

U B1OPOM30MALMOHHbIE SNEMEHTbI, MHorocnoHble anemeHTbl
3nemMeHTbl, paboTatoLie Ha paboTalolLye Ha cKaTve 1 Isotope SE
CKaTve 1 pacTaKeHne — pacTaxeHue — Isotope DZE-BL
SN/Z, SD/Z, MSN/Z-LC Isotope DZE
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He tpeOyromas o0cIykMBaHUs OIIOPA
¢ Isotopa DSD

ACCOPTUMEHT U3aeNnit

3aenus Isotope rmaBHbIM 0OPa3oM KC-

MONb3YOTCA ANIA HU3KOYACTOTHBIX OMOP.
OHW MOryT BbITb MHAMBMAYANBHO M3rOTOB/E-
Hbl B COOTBETCTBUM C HEOOXOAUMOWN YaCTo-
TON BO3MYLLEHMA U UMETb COOCTBEHHYIO
yacToTy konebaHwn o 3,0 .

— Kak npaBmno ncnonb3yoTca and cob-
CTBEHHOW YaCTOTbl KonebaHmin Huxke 8 I

— [pyKMHbI MOTYT ObITb MCMOMAB30BAHbI ANA
TOYEYHOW Harpy3Km OT 2 Kr o 5,5 T Ha
SMEMEHT

YacToTa BO3MyLLEHMA
yCTpONCTBa

£ T

e

7 T S

16 T frmmmmmmmmeemmme oo

9y

JleHTO4Has ONOpa ¢ UCIOIB30BAHUEM
marepuaina Sylomers

Matepuansl Sylomere v Sylodyne rnasHbim
00pa3oM MCMOMb3YITCA ANA NOHOMO-
CKOCTHbIX OMOp C COOCTBEHHOW YacTOTOMN
KonebaHui Bbiwe 7 I (4acToTa BO3MYLLEHMA
ot 25 Iy v Bbiwe). Onopbl HRB ot Getzner
npeanoYTUTENIbHO MCMOb30BaTh MPU OUYeHb
60MbLWON Harpy3Ke Ha MUHUMANbHOW MA0-
waau.

— Kak npaswno ncnonb3ytotca and cob-
CTBEHHOW YacToTbl KonebaHwui Boile 7 1

— [lvanasoH Harpy3ku coctasnseT ot 1 7/m?
10 600 1/m?

— [ocTtynHbl TonwmHom o1 2 Ao 50 MM

Mpenmywecrsa nsgenus

— He Tpebyet 0bcnyxmnBaHvA

— OyeHb HY3KNI KOIDOULIMEHT OCafKNM U
ANVTENbHBIA CPOK CYKObl

D

[nnTenbHbIN CPOK CyObl 4O NEePBOro
KanuTaibHOrO PEMOHTA W MeXy KanuTasb-
HBbIMW PEMOHTaMM

JlerkocCTb agantaumm K MeCTHBIM YCIOBUAM
yCTaHOBKM (Isotope ABNACTCA MOLYbHOM
cucTemom; Matepuansl Sylomere 1 Sylodyne
MOTYT OblTb M3rOTOBNEHbI MO UHAMBUAYAb-
HOMY 3aKa3y 1 MMetOT LIBETHYIO MapKMPOB-
Ky)

MaTtepwansl Sylomere 1 Sylodyne obnagatot
BbICOKOW 3QGEKTUBHOCTBIO NMPU HEOOMbLLOWN
00LLEN BbICOTE U HU3KOM YPOBHE AedopMa-
UMK (3aLLMTa SNEKTPUYECKMX 1 MeXaHWYe-
CKUX COEUHEeH W)

Bce n3penns Isotope MMeOT BUHTOBbIE
COEAVHEHWA 1 OTANYAIOTCA MPOYHOW
KOMMaKTHOW KOHCTPYKLMEN

M3penve Isotope SD Isotope DSD Isotope SE Isotope DZE, MSN- Sylomere/Sylodyne B .
Sylomera/Sylodyne DAMP, SE-DE, 0JIE€ HU3KasA 4acToTa
Sylomere/Sylodyne HACTPOUKH MOXKET ObITh
YacToTa BO3MyLEHMS! JOCTUTHYyTa 3a CUET
yCTpOiACTBa 9 My 16 Ty 23 Ty 30 38Ty YBEJIMYECHUS TOIILUHBI UIH
MwH. BepTukaneHas U3MEHEHUS T€OMETPUH
cobcTBeHHan YacTtoTa | 3 Iy 5 Ty 7 Ty 9y 14 Ty

KonebaHwi

OITOPHI.




4 ‘ PelweHwns

MIHOMBMAYanbHOCTb cO3daeT
3PPEKTNBHOCTb

VHAMBYAYanbHO M3rOTOBMIEHHbIE U3AeNus
HapsAAy C NOAPOOHbIMY MyIaHaMK YCTaHOB-
KW 1 IHCTPYKLMSIMI MO MOHTaXy obecre-
yrBatoT 3GHEKTUBHOCTb peLleHnin Ans
COKpALLEHUA YPOBHSA LyMa 1

BUOpPaLWI B 30aHUAX.

basoBble ycnosusa ana

npodeccroHaNbHbIX peleHui

— OnpegeneHue BCEX NMEILLMXCA NCTOYHN-
KOB LUyMa ¥ BMOpaLmit

= YyeT BNUAHMA YyRpyrmx onop Ha MCTOYHUK
MoMeX 1 3alluiiaemMblin O6beKT

— KommneKcHbIn Noaxofn K pa3paboTke

— BbinonHeHwe 3akoHodaTeNbHbIX TpeboBa-
HWW K 3aLU1Te OT CTPYKTYPHOrO LyMa

4.1 Cuctembl KOHAVNLVIOHNPOBAaHUA
Bo3Ayxa

CoBpemeHHble CMCTeMbl KOHAWLMOHNPOBA-
HVA BO3AyXa OObIYHO YCTaHaBIMBAIOTCA B
CNyKeBHbIX MOMELLeHUAX Ha MOABANIbHOM
STaXe WAV Ha KpbliLle. B 3aBMCMMOCTH OT
YCNOBWIM MOBEPXHOCTU 1 KOHCTPYKLIMM OC-
HOBaHMA MOTYT NOTPEOOBATLCA MacLUTabHble
MepbI MO CHUXKEHWIO YDOBHA CTPRYKTYPHOIO
Lyma.

Ynpyrie onopsl 13 mMatepuana Sylomere
NMPUMEHAIOTCA B KaYeCTBe CTaHAAPTHOrO
peleHs, a anemeHTbl Isotope SE nnn SE-DE
— [1NA BbICOKMX TOUYEUHbBIX Harpy3ok. B ciyya-
AX NPVYIMEHEHWSA, KOrAa BUOPOM30NALMA
0COOEHHO BaxHa (6OMbHMLIbI, KOHLIEPTHbIE
3a/1bl, TEaTpbl 1 T. ), CUCTEMBI YCTaHaBVBa-
I0TCA Ha NPYXMHHOM MeXaHU3Me.

L ///
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Oropa Jutst CHCTEMBI KOHTHIIHOHUPOBAHHS
BO3/TyXa HA CTAJBHBIX MPYXKUHAX CO
BCTpoeHHbIM JeMiipepoM (Isotope DSD)

Mpumep npumeHeHnsa

3apaua:

YCTaHOBKa CUCTEMbI KOHAWLIMOHMPOBAHNA

BO3[yxa PAAOM C OPUCHBIM MOMELLEHMEM C

yCTpaHeHnem CTPYKTYPHOrO Lyma

— CobcTBEHHAA YacToTa KonebaHui Npw-
MepHo 15 Iy

— He3HauntenbHas BbICOTa YCTAaHOBKM

PelueHwme: nvHeliHble onopbl Sylomere,
YCTaHOBNEHHbIE MOA OCHOBaHWE CUCTEMBI

Pe3synbTaT: 10CTUIHYyTa COOCTBEHHAS YacTO-
Ta KonebaHui B 14,8 I, kKoabduumeHT 3dh-
bekTBHOCTM B1OGPOM3onALMK npu 3000 06./
MUH. (50 ) = 90 %

/////////////////////

1 JluneiiHas omopa U3 Marepuaia /
Sylomerws 17151 yCTaHOBIEHHOM Ha
KpBIIIE CUCTEMbI KOHUIOHUPOBA-
HUS BO3IyXa

2 CucreMa KOHAUIMOHUPOBAHUS

BO3/yXa PsIIOM ¢ O(HCHBIM
HOMEIIEHUEM C BUOPOU3OIILIEH

nocpenctsoMm Isotops SE




KpuBas nsonsauyum, co6cTtBeHHas
yactorta Kone6aHumn 14,8 Ny,
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Ornopa Ha cTallbHBIX MPYKUHAX [sotope ¢

yCTpaHEeHHEM BUOpaLuil HA OCHOBAaHUU U
Ha)KMMHOM NJIaCTHHE

Mpumep npumeHeHnA

3apava:

MOHTaX YCTaHOBOK KOHTPOSIA BO3Ayxa Ha

Kpblle C yCTPaHeHVeM CTPYKTYPHOTO LWyma

ANA 3alWKWTbl aQyAUTOPUIA 1 MOMeLLeHW AnA

NPOBEAEHNA MEPONPUATIN

— Heobxoanman cobCTBEHHaA YacToTa Kone-
6aHu < 7 Iy

PeLueHwme: cTanbHble MPYKUHHbIE 6110KK
130naTopOB Isotope DSD-BL 2 ¢ nemndepom
1 yCTPaHEHNEM BMOPALIMIA Ha OCHOBAHWM U
HaXXMMHOW MNacTVHe

0c06eHHOCTb: KOHCTPYKLMA C BO3SMOXKHO-
CTblO PETYANPOBAHMA BbICOTHI ANA COanaHcu-
POBAHVA YKNOHA KPbILUY

Pe3synbTtat: 10CTVIrHYTa COOCTBEHHAA YacTo-
Ta KonebaHui B 4,8 'y, KO3ddULIMEHT adhdek-
TUBHOCTU BMOpouzonaLmm npu 3000 06./
MUH. (50 ) = 99 %

[\

KpuBas nsonsyum, cob6cTtBeHHas
yacToTta Kone6aHuii 4,8 Ny,

M3onaums
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CucreMa KOHIUIIMOHUPOBAHUS
BO3/lyXa Ha CTAJIbHOW KOHCTPYKIUH
C yIpyrou BUOPOU30JISIIUMOHHOM
onopoi [sotopes Ha CTambHBIX
HpYy>KHHAX

Onopa a1 yCTaHOBKH KOHTPOJIS
BO3/lyXa Ha OCHOBE U3 Marepuala
Sylomers



4.2 TennoBble anekTpocTtaHuyum (T3C)
3J'I€I<TpOCTaHLLI/II/I, Ha KOTOPbIX MPOn3BOANTCA
KOM6I/IHI/IpOBaHHaF| Bblpa6OTKa SN1eKTprYe-
CcKom SHepPrnm 1 Tersa, Bbi3blBatoT BbICOKUIA
YPOBEHb CTPYKTYPHOTO LWyMa B BMAY 60Mb-
Woro obbema nepemelliaeMbIx Macc 1 nepe-
FPY30K. Y100b! 130€XKaThb MOBbILLEHHbIX OViHa-
MNYECKNX Harpy30K Ha HeCYLLEe KOHCTPYK-
LW 34aHNA 30aHWA, @ TakXKe Yrpo3bl 30P0-
BbIO JII0LEN, CUCTEMbI HYXKOAIOTCA B YNPYrow
ornope.

INEKTPOCTaHLMMN C KOMBUHUPOBAHHbBIM MPO-
V3BOAICTBOM 1EKTPOSHEPIMN 1 Terna 0bbly-
HO V30IMPYIOTCA MPY NOMOLLM MPY>KUHHOTO
MeXaH13Ma C AeMNOPYOLLVMY T1IEMEHTAMM,
MO0 C NCMONBb30BaHMEM JIMHEHO OMopbI
VM OMOP OCHOBaHWA 13 MaTeprana
Sylomere/Sylodyne.

Mpumep npumeHeHnsa

3apava:

— HM3Kaa COOCTBEHHaA YacToTa KonebaHnii
<6

— M30VPYIOLMIA SNEMEHT C AeMndepom;

— BbICOKME ammnmnTyabl.

PeweHue: Isotope DSD-BL 6 ¢
OCHOBaHMeM

Pe3synbTtat: [0CTVIHYTa COOCTBEHHAA YacTo-
Ta konebaHui B 5 M, KoadduumneHT addek-
TUBHOCTY BMOpom3onaLmmy npu 1500 06./
MUH. (25 T) =95 %

Omnopa Isotope DSD

KpuBas nsonsyum, cob6cTtBeHHas
yacToTa Kone6aHui 5,0 Ny,

M3onauns
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Omnopsl [sotope DSD-BL
Omnopsl Isotope DZE
Omnopa Ha ocHoBe Sylodyne

B W N =

JleHTOYHAs OMOpa HAa OCHOBE
Sylodyne



4.3 TennoBble Hacocbl

TennoBble HacOChl MPOV3BOAAT BbICOKNIA
YPOBEHb CTPYKTYPHOIO LyMa B CBA3M C
PabOTOM KOMNPECCOPOB 1 NepemMellaembl-
MV Maccamu. OHK B BbICLIE CTENeHU 3¢-
GEKTVBHO V30AMPYIOTCA MPY MOMOLLM
CTaNbHbIX MPYXKMH (C Aemndepamm nnmn 6e3
HWX) MW 33 CYET NPUMeHeHWA Sylomere.

Mpumep npumeHeHnA

3apava:

nornoularLias B1uopaLm ocHoBa

AN KOMIPECCOPHON YCTaHOBKM

— Hu3kas cobcTBEHHAA YacToTa
KonebaHun < 5 Iy

— KoMnaKTHasA KOHCTPYKLMA

PeweHue: [sotope SD ¢ ocHOBaHVEeM
Tvina Isotope FP/K ¢ ycTpaHeHvem
CTPYKTYPHOrO WyMa

Pe3synbTtat: JOCTUIHyTa COOCTBEHHASA
yacToTa KonebaHui B 4,8 M, KoadduuUmeHT
3G PeKTVBHOCTM BMOPOM30AALMN NPK
1500 06./MVH. (25 T1) = 94 %

KpuBas nsonsyum, cob6cTtBeHHas
yactoTta Kone6aHuii 4,8 'y,

M3onauns
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4.4 XonogunbHble MalUVIHbI
XonoannbHble MaLLMHbI Kak MPaBUo ycTa-
HaBMBAOTCA Ha Kpbllwe. [OCKObKY 3TO
BbI3bIBAET CTPYKTYPHbIN LUYM, BUOPOU30A-
LMA CUCTEM OCYLLECTBAETCA C MCMOMb30Ba-
Huem Sylomere 1nu Isotope.

Mpumep npumeHeHnA

3apava:

YCTAHOBKa XONOAMIbHOM MaLUMHbI Ha Kpbllle
Ha CTaNbHOWM KOHCTPYKLMM TEXHONOMMYe-
CKOW YCTaHOBKM C yCTpaHeHWem CTPYKTyp-
HOrO Lyma

— CobcTBeHHada YacToTa KonebaHui < 5 Iy

PelueHwme: cTanbHble NPYXMHHbIE H0KN
130nATOpPOB Isotope SD-BL 2 ¢ ycTpaHeHnem
CTPYKTYPHOrO WyMa Ha OCHOBAHMM U Ha-
MKUMHOW NnacTuHe

Pe3synbTat: 1OCTUIHYyTa COOCTBEHHAA YaCTo-
Ta KonebaHui B 3,5 Ny, KO3dOULIMEHT 3 dek-
TUBHOCTU BMOpom3zonaLmmy npu 1500 06./
MUH. (25 ) =90 %

Onopa 151 XOJIOAUIBHON MalINHbI C

ucnoiyib3oBanueM [sotope SE-DE

KpuBas nsonsyum, cob6cTtBeHHas
yactoTta Kone6aHui 3,5 Ny,

M3onauns

20

4/

ey
=

N

20 e

16 20 25
iy

30
202532 4 5 63 8 10 13

1 Omnopa 1715 X0JIOAUIBLHOM
MAIIIMHEI ¢ HCIIOJIb30BAHUEM
Isotope DSD-BL

Onopa 1715 X0JIOAUIBbHOU

[\

MAaIIIMHEI ¢ KCIIOIb30BAHUEM
Sylomere

3 Omnopa ais XOJI0AUIbHOM
MAaIIIMHEI ¢ UCIIOJIb30BaHUEM
[sotope SD-BL 2



4.5 BeHTUNATOPDI

BeHTUNATOPbI NepemelLaioT MacChl C BbICO-
KOWM CKOPOCTbIO BpalleHna. B 3aBUcMOCTH
OT HapyLWEeHNA COOTBETCTBMA PAabOTHI ABMIa-
TeNA 1 nonactel MoxeT ObiTb HEOOXOAMMO
YMEHbLUEHNE YPOBHA CTPYKTYPHOTO LUYMA.
Mo npuunHe pasHbix pabouurx ToUekK npwu
3anycKe 1 OCTaHOBKe BEHTUAATOPbI U30MU-
PYIOTCA NP MOMOLLY MPYXKNH U MPYXNUHHbIX
MeXaH3MOB (B10KM 130MATOPOB).

Omnopa 1151 BEHTUJISITOPOB C MCIIOJIb30BaHU-
€M CTaJIbHBIX MpYxkuH [sotope SD

Mpumep npumeHeHns

3agava:

ynpyras onopa Afsa TYHHEeNbHOro

BeHTUNATOPA

— Hu3kas cobcTBEHHAA YacToTa
KonebaHnn < 4 Iy

— M1HMManbHasA BbICOTa YCTAHOBKM

PeweHue: Isotope SD ¢ ocHOBaHMEM

Pe3synbTtat: JOCTUIHyTa COOCTBEHHAA
yacToTa konebanui B 3,5 I, KoaddurumeHT
3GPeKTVBHOCTN BMOPOV30AALMN NPK
1000 06./M1H. (16,7 Tl) = 95 %

KpuBas nsonsyum, cob6cTtBeHHas
yactoTta Kone6aHui 3,5 Ny

M3onauns
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CoxparieHue ypoBHs CTPYKTypHO-
ro 1ryma 6aaronapsi omope ¢
HCTIONb30BAHNEM CTAJIBHBIX
npyxuH Isotops SD



4.6 lpapnpHM (NOBTOPHbIE OXNlaguTeNnm)
MpaAvpHW, yCTaHaBAVBaEMble Ha KPbILE,
NPOV3BOAAT BbICOKNI YPOBEHb CTPYKTYPHOTO
lWyma BO BpemA paboTbl. B 3aBUCMMOCTM OT
TpeboBaHWI B OTHOLLEHNW KO3GGULIMEeHTa
3G DEKTVBHOCTY BMOPOM30MALMM, N30NALMA
CUCTEM OCYLLECTBAARTCA NP MOMOLLM
Sylomere nnu Isotope.

DIEGGI o

VYnpyras nzonsnus s rpaiupHU

C UCIIOJIb30BaHUEM 3IEMEHTOB [sotope DZE

Mpumep npumeHeHnA

3apava:

YCTaHOBKa MOBTOPHOIO OX/1aanTens

Ha Kpbille

— CobcTBeHHadA YacToTa KonebaHuin < 15 T
— JluHeliHaa onopa

PewweHue: ynpyras onopa 13 Matepuarna
Sylomere

PesynbTaT: JOCTUIHYTa COBCTBEHHaA YacTo-
Ta konebaHui B 13,4 U, koaddnUMeHT 3¢-
bekTBHOCTM B1OPOM3onALMK npu 3000 06./
MUH. (50 Ty) =90 %

P JAEGGI

\S]

KpuBas nsonsyum, cob6cTtBeHHas
yactoTta Kone6anui 13,4 Ny

M3onauns
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['pannpHs, OCHAIEHHAs OTIOPAMHU
Ha OCHOBe Marepuaia Sylomers B
Ka4eCTBE

CTaHJAPTHOTO PEIIECHUS
KoHCcTpyKIIMOHHO-TTpOYHAs! OTIopa

TPajipHH C UCTIOIb30BAHUEM
[sotope DZE




()110]38 JJIs1 HACOCOB C HMCIIOJIb30BaHUEM B[/I6DOLI'3OJIHLLLI${ Hacoca

CTaAJIbHBIX MPYXKWH ISOIOPV (:GJIOKLI C UCIOJIb30BAHUEM MaTCpHUAJIOB

U30JISITOPOB) Sylomerz u Sylodynz

4.7 Hacocbl Mpumep npumeHeHnA: KpuBas nsonsuyum, co6crBeHHan
Hacocbl 06bIYHO OCYLLECTBAAIOT Nepemellie- 3apava: yacToTta Koneb6aHum 7,5 Ny,

HWE XNOKNX Cpef Pa3nnyHOM CTeneHW BA3- — HM3Kaa cObCTBEHHAs YacToTa VBRI
KOCTW. B 3aBUCMMOCTM OT TMNa cpefbl, AaBre- KonebaHni < 8 I; g

HVS M NPEeOoONeBaEMOro XKMAKOCTbIO pac- — MpOCTOTa YCTaHOBKM. o

CTOAHMA MOTYT NOTPeboBaTLCA MACLLITabHblIe /

Mepbl MO CHUKEHWIO YDOBHA CTPYKTYPHOIO PeweHue: Isotope DZE o

Wwyma. Hacocsl kpaliHe ahdeKT1BHO 130ANpPY-

l0TCA MPW MOMOLLW KOHCTPYKLMOHHO-MPOY- Pe3synbTat: [0CTVIHYTa COOCTBEHHAA YacTo- -10

HblX 3nemeHToB DZE nnu, ecnn peyb naet o Ta KonebaHui B 7,5 My, KO3dduLIMeHT sddek-

dyHAAMEHTe Hacoca, — NOCPeACTBOM UCMOMb-  TMBHOCTM BMOpom3onaummn npu 1500 06./ 20

30BaHKMA MaTepurana Sylomere/Sylodyne, MUH. (25 Tu) =90 % -

MHOFOC/TIOMHBIX SM1EMEHTOB UV BIOKOB 130- 202532 4 5 63 8 10 13 16 2025
NATOPOB. "

1 Omnopa nisa pyHnamenTa Hacoca ¢
ucnosib3oBaHueM Sylodyne

[\

(f)l'[()}')li JJIs1 HACOCOB C HMCITIOJIb30Ba-

HUEM 3J1eMeHTOB [sotope DZE




Omnopa a5 Ter000MEeHHIKA, 000rpeBaeMoro

0TpabOTaBIINM ITAPOM, C UCHOIb30BaHUEM
nemrdepos [sotope DSD-BL Ha cTambHbIX
HpYy>KUHAX

4.8 Tpy6bl 1 nepudepuiiHblie
yCTpoiicTBa

Tpy60onpoBOfAbl, BeAyLIME K UCTOUHVMKY SHEP-
rm nan ot Hero (XC, OBK n . 1) aBnatoTtca
MCTOYHVKOM CTPYKTYPHOTO LUyMa ¥ BOKHbI
PaCcCMaTPVBaATLCA B COBOKYMHOCTI AN1A 130~
NAUWM CUCTEMBI OT CTPYKTYPHOTO LUyMa

Mpumep npumeHeHNA

3apaua:

VlccnenoBatenbCKuin MHCTUTYT , NOABELLe
Hble TPpyObl, YKaszaHwA cneyunanucTa B obna
CTV CTPOUTENBHOW GU3NKM

— CobCcTBEHHAs YacToTa KonebaHuin < 6 I

PeweHue: |sotope/Sylomere

PesynbTat: foCTUrHyTa COBCTBEHHAA Ya-
cTOTa KonebaHwui B 4 I, koadduumeHT
3GGeKTMBHOCTY BMOPOU3OAALMM MPK
1500 06./MuH. (25 ) = 97,4 %

KpuBas nsonauuun, co6ctBeHHas
yacrota Kone6aHum 4 Ny,

T 20
: /// \\
10

M3onauns
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BuGpowusosnsnus Tpy6 ¢ ucnoiabp3oBa-
HueM Isotope SD/Z



4.9 NMNoabemHble cucTembl

[oabeMHble YCTaHOBKM CMOSb3YIOTCA AA
nepemMeLLeHVIs NIIOEN UW rpy30B MeXay
ABYMs UV 6oiee YPOBHAMM B [ABUXYLLENCA
KabuHe. Hauano ABMKeHMs, OCTaHOBKa 1
obljee nepemellieHne KabrHbl BO Bpems ee
3KCMUyaTalyin NPOBOLMPYIOT BO3HWKHOBE-
HWe B1bpaLInii, NepeaaBaeMbix Ha KOHCTPYK-
LIMIO 3AaHNA Y BOCMPUHUMAEMbIX B KaYecTse
CTPYKTYPHOTO LyMa.

HacTosATenbHO pekomMeHayeTcs Haexatm
06pa3om NPoaHann3nMpoBaTh HEO6XOAW-
MOCTb MPUMEHEHWA COOTBETCTBYIOLLMX MEP
BMOPOM30MALIMI C CAMOTO Havana, Ha 3Tarne

JIBoiiHas ynpyrasi oropa ¢ UCIojIb30BaHHEM
[sotopg SE-DE, Bepxuwuii npuBozg

NPOEKTUPOBAHNA 1 KOHCTPYKTOPCKOW pas-
PabOTKM MOLBEMHOW CUCTEMDI.

Onopa ana npueoaa v Kabenew, B 0CObeH-
HOCTW C MCMoNb30BaHWeM Sylomere 1 1BOW-
HbIX YIPYrux anemeHToB Isotope SE-DE, mo-
KT CNOCODBCTBOBATL AOCTUKEHMIO OTAINYHbIX
pEe3y/1bTaTOB B BUOPOU30NALMM.

PelweHwa ¢ npumeHeHvem Isotope SE-DE
COOTBETCTBYIOT TPeOOBAHMAM Kilacca onop
EL3 cornacHo VDI 2566. bonblasa 4acTtb pe-
WEeHWI peanmn3yeTca ¢ COOCTBEHHOM YacTo-
ToW KonebaHui B ananasoHe ot 10 go 15 M.

] JIBoliHas ympyras oropa ¢
HCIIONIb30BaHueEM [sotope
SE-DE, BepxHsis HarlpaBIsonias
Ka0erns

\S]

Jlerkas ympyras omopa ¢
ucroib3oBanueM Isotope SE,
IPUBOJI HAJ| NIaXTOM
BuGpownzonsius npusosa npu
TIOMOILY ITPEJBAPUTEILHO
PACTSIHYTBIX OIIOP M3 MaTrepuaa
Sylomere



— BbICOKas OPUEHTNPOBAHHOCTb Ha
TpeboBaHWA KNWEeHTa;

— OONbLUNK OMbIT;

— NpefocTaBneHune ycnyr Ha bonee
BbICOKOM YPOBHE.

KomnnekcHbIn noaxoa K NONCKy
peLieHunin

KomnaHua Getzner oKa3blBaeT NOAAEPKKY
HauMHasA C 3Tana NPOEeKTUPOBaHWA A0 du-
HULLIHOW peanm3aumn npoekToB. CoOCTBEH-
HOe NPOW3BOACTBO MO3BOSIAET MPEANPUATUIO
3aBepLuaTh NMPOEKTbI B KpaTUanllme CPOKM,
He BbIXOAsA 13 rpaduika. Halla komaHaa
CrneumanicToB BbICTPO 1 SGHEKTUBHO pearu-
PYeT Ha 3anpoChl BHECEHWA N3MEHEHNI B
NpoeKT.

MepBoHauanbHas pa3spaboTKa nnaHa

CoOTBETCTBYIOLIAA YCTaHOBKA OMOP AA BCEX
3nemMeHTOB 060PYAOBAHMA MAAHNPYeTCA C
YUYETOM NHAVBMAYANbHBIX TOEOOBAHUIA KNW-
€HTa ¥ KOHCTPYKTUBHbBIX OCOOEHHOCTEN.

0O6ecneyeHne NerkocTul yCTaHOBKM
YCTPOWCTB

Komnanusa Getzner obecrneyrBaeT peanm-
3310 HEOBXOANMBIX MEP MO CHUKEHNIO
YPOBHA CTPYKTYPHOTO LUyMa C y4eTOM pac-
NONOXKEHWA W LIeHTPa TAXeCT! 060pyA0Ba-
HUA. KNMeHTbI NOAYyYaloT pe3ynbTaT TOYHbIX
PACYETOB C YKazaHWeM KO3GhMLEHTa
3ODEKTVBHOCTN M30NALNY, YDOBHA CHIKE-
HWA WyMa U COOCTBEHHOW YacTOTbl Koneba-
HUW ANA UX cuctembl. leTanbHbli nnaH,
BbIMOSIHEHHbIV C MOMOLLbIO aBTOMATN3MPO-
BaHHbIX CUCTEM MPOEKTUPOBaHMS, 0bnerya-
€T YCTAHOBKY WM3AENNIA, MPW STOM OLWNOKM B
YCTAHOBKE MCKITI0YAIOTCA MPaKTNYECKM
NONHOCTbIO. Pe3ynbTaT — 3ddeKkTrBHaA
BMOPOM30NALMA TOYHO MO MAaHY.

[na o6pa6oTKuy 3anpoca Tpebyrorca
cnepyilouje cBefeHus

— Bepcwa ycTponctsa nnm mallmHbl
(onuncaHve aKcnnyaTaunm/4epTex u . A.)
— [abapwTbl 1 BEC
MaLUVHbI MAK YCTPOMCTBA
— PacnonoxeHvie Touek yCTaHOBKM
OMNOpPbI U LIeHTPa TAKECTM
— Kenaemblit TMN ONopb! (MOAHOMAOCKOCT-
HOW, TOYEYUHbIN UV NEHTOUHbIN)
— HanmeHbluasa Bo3byxaatoLasn
yacToTa [I'u] (ecnm 13BecTHo)
— Cratnyeckasa 1 AMHaMmnyeckan
Harpyska OT yCTpOMCTBa

— KoHcynbTnpoBaHve

— OnTmmn3auma

— BblnonHeHve pacueToB

— V13vepeHue Brbpaumi

— lNporHo3nposaHne apdek-
TVBHOCTM BUOPOM30NALNY

— [NpoeKTMpOoBaHMe yCTaHOB-
Ku

— KoHTponb 3a yCTaHOBKOW

— V3roToBneHune npotoTrna

— Bbinyck npo6Ho napTum

— CepuiHoe Npomn3BOACTBO

— 3HaK KayecTBa




KayecTBe MPU3HAHHOIO CUCTEMHOTO

napTHepa Halla KOMMaHWs NpUHUMaeT
yyacTue B paboTe yxxe Ha 3Tane co3aaHua
KOHLEeNLMIA, @ TaKXKe U B XOfe NMPOeKTUPOBa-
HWA N KOHCTPYKTOPCKOW paspaboTKu.

HekoTopblie npoeKTbl, peann3oBaHHble 3a 6onee yem 40 ner geArenbHO-
CTU B 06nacTm pa3paboTku BU36pomn3onsaLMOoHHbIX peLieHnin AnA NHXKe-
HepHoro o6opyaoBaHus.

— Myz3ein Mercedes-Benz B LUTyTrapTe (0nopbl Ana cMCTEM KOHAMLMOHNPOBAHNA
BO3[yxa)

— BrictaBouHbIN LieHTp Messe Stuttgart (onopbl AnA CUCTEM KOHAWLMOHVPOBAHWA
BO3[yxa)

— VicdaxaHckui meTpononuTeH (Onopbl AnA BEHTUAATOPOB OTBOAR AbiMA)

— [Nponssoacteo mnactuH AMD B [ipe3aeHe (onmopa AnA NPOMBILWIEHHbIX XON0-
AWUNbHBIX MaLlWWH ¥ CUCTEM KOHAMLMOHNPOBAHMA BO3AyXa B YMCTOM MOMELLEHNN)

— Jom-my3ein 6patbes lprmm Brider Grimm Museum (0nopsl AnA CUCTeM KOHAN-
LUVOHVPOBaHMA BO3ayXa)

— Myz3ei1 Porsche B LUTyTrapTe (0nopbl A4na CMCTEM KOHAWLMOHMPOBAHWA BO3AYXa)

— 3paHvie onepebl B Ocno, Hopeerva (onopbl Ana cUcTem KOHANLUMOHMPOBaHNA
BO3[yxa)

— 3paaHwe Airrail Center — asponopt OpaHkdypTa
(onopbl ANA CUCTEM KOHAMLMOHPOBAaHWA BO3AyXa)

— DneKTpocTaHuma B pervoHe LUTtanrc (Menbc), LLseruapwmsa (onopa dyHAaMeHTa)




[TMPOBEPEHO MHMEHEPAMU
[AOKA3AHO BPEMEHEM

COUSTIC GROUP,

MOCKBA

115054, r. MockBa,

yn. HoBoKy3HeLKas, fi. 33/2, 0. 21
Ten.: +7 (495) 785-10-80
sales@acoustic.ru
www.acoustic.ru

CAHKT-NMETEPBYPI
197342, r. CaHkT-lNeTepbypr,
Hab. YepHoi Peuku, 4. 41,
kopn. 11, 0¢.316

Ten.: +7 (812) 644-43-40
spb@acoustic.ru
www.acoustic.ru

KA3AHb

420107, r. KasaHb,

yn. Mapcena CanvmaHoBa, 4. 2B,
BusHec-ueHTp «Cakypa», 0. 310
Ten.: +7 (843) 212-01-43
volga@acoustic.ru
www.acoustic.ru

KPACHOOAP

350051, r. KpacHogap, yn.
MoHTaxkHUKoB, a. 1/4,
BusHec-LeHTp «SAS», od. 1405
Ten.: +7 (861) 212-55-84
rostov@acoustic.ru
www.acoustic.ru

POCTOB-HA-OOHY
344090, r. PoctoB-Ha-[loHy, yn.
Hoatopa, g. 152/4

Ten.: +7 (863) 220-92-46
rostov@acoustic.ru
www.acoustic.ru

EKATEPUHBYPI
620100, r. EkaTepuH6ypr,
yn. CUBMPCKNI TPaKT,
a.8b6, 0. 215

Ten.: +7 (909) 001-01-35
ural@acoustic.ru
www.acoustic.ru

YOA

450078, 1. Yoa, yn.
PeBontoumoHHas, a. 221
OdUCHBIN LeHTp «Anbao»
Ten.: +7 (347) 244-66-66
ural@acoustic.ru
www.acoustic.ru

AJIMATDbI

050060, KazaxcTtaH,

r. Anmatbl, yn. apoKkoBa,
a.285A, 0. 502

Ten.: +7 (727) 390-23-80
almaty@acoustic.ru
www.acoustic.kz

KUEB

04073, YKpauHa, r. Kues,

yn. KypeHeBckas, 4. 18, od. 504
Ten.: +38 (044) 251-21-21
kiev@acoustic.ru
www.shumanet.ua

MUWHCK

220125, Pecny6nvka benapycb,

r. MUHCK, yn. MHTOBTa, A. 1, 0. 205
Ten.: +375(17) 218-16-11
minsk@acoustic.ru
www.acoustic-group.by

getzner’

engineering a quiet future

Getzner Werkstoffe GmbH
Herrenau 5

6706 Birs

Austria

T +43-5552-201-0

F +43-5552-201-1899
info.buers@getzner.com

www.reinicke-gmbh.de
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