METOAUYECKAA OOKYMEHTALNMA B CTPOUTENBCTBE
MK HUU CaHTexHuUnpoeKTt

PEKOMEHALMU
MO NPOTUBOALIMHOM 3ALLMUTE MPU MOMXAPE
(k CHuM 2.04.05-91%)
M/C 41-1.99

Mocksa 2001
NMPEANCNOBUE
1. PASPABOTAHDI MK HUW CantexHUNNpoekT.
ABTOpbI - KaHA. Tex. HayK b.B. 6apkasnos, nHxeHepol B.A. Opros, T. . CadoescKas.
2. OAOBPEHbI HayyHo-TexHnuYeckmm cosetom MK HUN CantexHUUNpoeKT n pekomeHA0BaHbl K NU34aHUIO.

COAOEPHAHMUE

BeeaeHue

1. MpoTnBOAbIMHAA 3aLLMTa KOPUAOPOB 34aHUN

2. MpoTuBOAbIMHAA 3aLUMTa INPTOBDIX LLAXT, TECTHUYHBIX KNETOK M Tambyp-LU/1t0308B
MpunoxeHne 1 OCHOBHblE TEXHMUYECKME AaHHbIe NPOTUBOMNOXAPHbBIX AbIMOBbIX K/1aNaHOB
MpunoxxeHune 2 KnanaH gbimoson KAM-2

MpunoxkeHune 3 KnanaH gbimosoi KMK-1

MpunoskeHune 4 Knanan gbimosoi KMBC-1.4,

MpunoxxeHune 5 KnanaH gabimosoit KMA-4

MpunoxxeHune 6 Knanan gbimosoi KMY-1M

NutepaTtypa

BBEJEHME

HacToawme PekomeHgaummn paspaboTaHbl B COOTBETCTBUM C TpeboBaHusmm CHuM 2.04.05-91*
«OTONNEHWNE, BEHTUNALMA N KOHAMLNOHMPOBAHMEY.



PekomeHaaLmaAMK MO NPOTUBOALIMHOM 3aLUUTe Nt04EN NPU NoXKape B 34aHMAX cnenyet
PYKOBOACTBOBATbLCS NPU NPOEKTUPOBAHNN OBLLLECTBEHHDIX, KW/bIX, MPOU3BOACTBEHHbIX,
AAMUHUCTPATMBHO-ObITOBbIX U CKNAACKUX 30aHUN.

B 1-m pasgene PekomeHZaLmMi U3N0XKeHa YTOYHEHHAnA MeToAMKa pacyeTa CMCTeM AbIMOyAaNeHns 13
KOPWMAOPOB 34aHWNI, pa3paboTaHHasA NHCTUTYTOM.

Mpw onpeAeneHnn noTepb AaBAEHNA MO MacCOBO CKOPOCTU, KI/CM?, M CKOPOCTHOMY AaBneHuio, Ma, B
BO3/4yXOBOAAX CUCTEM YAa/IEHUA AbIMA M3 MOMELLEHUIA, B KOTOPbIX HEMOCPEACTBEHHO Npou3oLwesn noxKap,
HeobXxoAMMO PYKOBOACTBOBATLCA GOPMYyNamu, NpMBeaeHHbIMU B 1-m pasaene PekomeHaaumi.

Bo 2-m paspgene npuseaeHbl MaTepuanbl, pa3paboTaHHble HA OCHOBaHMM TEOPETUYECKMX UCCAeA0BAHUIM
BHUNMO MB/A, Poccum n MHUUTIM, noaTeBepAeHHbIX HATYPHbLIMU UCNbITAHMAMM Ha ONbITHLIX NOXAapax B
MHOTO3TaXHbIX ¥UbIX 303aHMAX MOCKBbI.

1. NPOTUBOAbIMHAA 3ALLUUTA KOPUAOPOB 34AHUN

1.1. YaoaneHue apima npu noxape ciefyeT NpoeKTUpoBaTh A5 obecrneyeHma 3Bakyauumn nogen ns
NOMELLLEeHWUI 34aHNS B HAaYa/IbHOM CTaAnM NOXKapa, BO3SHMKLLETO B O4HOM NMOMELLEHNU:

a) M3 KOPUAO0POB XMN/bIX, 06LLECTBEHHbIX, aAMUHUCTPATUBHO-ObITOBbLIX M MPON3BOACTBEHHbIX 34aHUI B
cooTBeTcTBMM ¢ TpeboBaHmuamm CHul 2.04.05, 2.08.01, 2.08.02, 2.09.02, 2.09.04 n 2.11.01;

6) M3 KOPWAOPOB KUAbIX, 0OLWECTBEHHbIX, aAMUHUCTPATUBHO-ObITOBbIX, MPON3BOACTBEHHbIX 34aHUI
BbicOTOM bosiee 26,5 m;

B) M3 KOPUZOPOB ANHON Bonee 15 M, HE MMEIOLLMX eCTECTBEHHOTO OCBELLLEHUA CBETOBLIMM NPOEMaMU B
HapPYXHbIX OrpaxaeHunnx (ganee - 6e3 ecTeCTBEHHOIO OCBELLLEHUSA), MPON3BOACTBEHHbIX 34aHUIA KaTeropuii
A, B 1 B cuncnom ataxken 2 n 6onee.

TpeboBaHMe He PacNpPOCTPAHAETCA Ha KOPUAOP, EC/M AN BCEX MOMELLEHUIA, UMEIOLWNX ABEpPU B 3TOT
KOpUAOop, NPOEKTUPYETCA HENOCPEACTBEHHOE yaaieHne AbiMa.

MpoTUBOABIMHYIO 3aLUUTY MHOFOOYHKLIMOHAbHbIX 34aHUI 1 KomnaekcoB B MockBe cnepyet
npoeKkTnpoBaTb B cooTBeTcTBum ¢ MI'CH 4.04.

1.2. YaaneHue apiMma U3 KOPUAOPOB CleayeT NPOEKTUPOBATh CUCTEMAMM C UCKYCCTBEHHbIM NOBYKAeHUEM.
K oaHOW cucTeme AonyckaeTca NpucoeamnHATb He 6onee ABYX AbIMOBbIX WaxT. [biIMOBble KAanaHbl caeayeT
pa3mMellaTb Ha AbIMOBBIX LWaxXTax Nnog, noTo/IKom Kopuaopa (npun. 1-6).

JonycKaeTcs npucoeamHATb AbIMOBbIE KNanaHbl K LLAXTam Ha OTBETBJ/IEHMAX, MPUHUMan He Bbonee ABYX
OTBETB/IEHWUN OT KaKAOW LWaxTbl HA 3Taxe. [1pu pacyeTe cuctembl cnegyeT NpMHUMaTL: TeMnepaTypy
noctynatouero gbima — 300 °C, yaenbHbIi Bec aAbima - 6 H/N\3, NAOTHOCTb AbiMa - 0,61 KI'/M3.

Pagnyc poenctema AbIMOBOTIO KaanaHa - 15 m; B og4Hy M3 CTOPOH gonycKkaeTca NnpuHumaTtb 20 m. JavHa
Kopuaopa, 06cnyKMBaemMoro og4H1UM AbIMONPUEMHbIM YCTPOMUCTBOM, MPUHUMaeTcs He 6onee 30 m.



1.3. KonnuecTBo gbima, Kr/c, yaansaemoro 13 Kopuaopos Yepes AbIMOBbIE KNanaHbl, cieayeT paccyuTbiBaTbh
no ¢popmynam:

ONA FKUNbIX 30aHNM

G, = 0,95BH"™’; (1)
AanAa 06LLI,ECTBEHHbIX, a,D,MMHMCTpaTMBHO-GbITOBbIX M NPOn3BOACTBEHHbIX 3,£l,aHMl71

G, =1,2BH"K,; (2)

raoe B - wupurHa 6onblueit CTBOPKKU ABEPU NPU BbIXOAE U3 KOPULOPA UM XONNA HA NECTHUYHYIO KNETKY UK
Hapyxy, m;

H - BbicoTa gBepu, m; npu H < 2 m npuHumaetca H=2 m, npu H > 2,5 m npuHnumaetca H = 2,5 m;
K, - KO9pPULMEHT OTHOCUTENLHON NONHOTbI M MPOAOIKUTENBHOCTU OTKPbIBAHMA ABEPEN U3 KopUaopa Ha
NEeCTHUYHYIO KNETKY UKW Hapy»Ky; Npu aBaKkyaumm 25 yen. n 6onee Yyepes ogHy ABEPb NPUHMMAETCA

paBHbIM 1, npu 3BaKyaummn meHee 25 yen. - 0,8.

1.4. NoTepw gaBieHUs B OTKPbITOM AbIMOBOM KnamnaHe, Na, paccumTbiBatoT no popmysie

B=[5+¢ )(I‘; :Ij f2p), (3)

rae X; - KoapPMuUMEHT CONPOTUBIEHNA BXOAA B AbIMOBOM K/anaH M B LWAxXTY, € KosieHom 90° npuHUMaeTcs
paBHbIM 2,2, c KofieHom 45° - 1,32;

X - KO3QPULMEHT CONPOTUBEHNA B MECTE NPUCOEAMHEHNA KNanaHa K WaxTe Wau OTBETB/IEHUA OT Hee,
NPUHMMAETCA N0 CNPaBOYHUKY [1];

V, - MaccoBas CKOPOCTb AbIMa B MPOXOAHOM cedeHuu (F) knanaHa, Kr/(cxm?);

V, = G,/F;
MaCCOBYIO CKOPOCTb AblMa B NPOXOAHOM CeYeHUU KNanaHa pekomeHayeTca npuHMmartb 7-10 Kr/(CXMZ).
r - NNOTHOCTb AbiMa, Npu TemnepaType 300 °C npuHumaetcs 0,61 Kkr/m>.

1.5. MoTepu AaBNEHMA Ha TPEHUE U MeCTHbIe conpoTueneHus, MNa, onpeaensaoTca no popmyne
B=K_ R KI+3 &V [ i2p)
w o S »/ 2R (@

rae K, - KoapduLmeHT, yunTbiBatoWwmin cogepaHme B AbiMe TBePAbIX YacTuUL, NPMHUMaeMblit 1,1, Ecan
2

Be/IMYMHA NOTEPb AaBNEHNUA Ha TpeHue R, AaHa B Krc/m°, To npu pacyeTax B MNa npuHumaetca Ky, =

1,1x9,81 =10,8;



RTp - NOTEPU AaBNEHNA HaA TPEHMUE, KI'/MZ, No CNPaBOYHUKY [1] ANnA SKBUBANEHTHOIO AnameTpa y4acTka

BO34yXoBOA4a UK WaxTbl, COOTBETCTBYHOLWMNE BENNYNUHE CKOPOCTHOIO AaB/1eHUA NpuU MaccoBOW CKOpoCTH

AblMa U1 Ta30B Ha 3TOM y4aCTKe BO34yxX0BOda U/ WaXTbl; A0NYCKaeTCA NPUHNMATb No Ta6nvn_|,e 1

PekomeHaauuii;

K. - KOaddnUMEHT ana WaxT U BO34yxX0BOA0B; U3 6eToHa - 1,7, M3 Knpnuya - 2,1, ANA WaxXT CO CTEHKaMU,

OLUTYKaTyPEHHbIMM MO CTa/IbHOW CETKe, - 2,7, ANA CTaNbHbIX BO34yxoBoaos - 1,0. Ans apyrux maTepuanos

KoaddumumeHT onpeaensaetca no 1abn. 22.11, 22.12 cnpaBo4yHuKa [1];

|- ANNHa WaXTbl UM BO34yX0BO4a, M, BK/1KOYaA OA/IMHY KOJ1eH, OTBO40B, TpOVIHMKOB nap.;

V, - MaccoBas CKOPOCTb AblMa B BO3AYXOBOAAX M WaxTax, Kr/(cxm?);

I - NJIOTHOCTb AbIMa, Kr/m>.

MoTepu AaBneHMA Ha TPEHME B CTa/IbHbIX BO34YyX0BOAaX

Tabnmua 1

CKopoCTHOe aaBneHue B
BO34yxoBoAe nnu waxrte, Ma

MoTtepwn gasneHuna Ha TpeHue Ry, KFC/MZ, Ha 1 m B BO3ayxoBOAax
p

nonepeyHbIM CeueHnem, m>

0,25 0,35 0,5 0.7
1 2 3 4 5

30 0,10 0,09 0,06 0,06
40 0,13 0,11 0,08 0,07
50 0,16 0,14 0,10 0,09
60 0,19 17 0,12 0,11
70 0,22 0,19 0,17 0,12
80 0,25 0,22 0,16 0,14
90 0,28 0,24 0,18 0,16
100 0,31 0,27 0,20 0,17
110 0,34 0,29 0,22 0,19
120 0,37 0,32 0,24 0,20
130 0,39 0,34 0,26 0,21
140 0,42 0,37 0,27 0,22
150 0,45 0,39 0,29 0,25
160 0,48 0,41 0,31 0,26
170 0,51 0,45 0,33 0,28
180 0,54 0,47 0,35 0,30
190 0,57 0,49 0,37 0,31
200 0,62 0,54 0,40 0,33

1.6. Pacxop BO34yXa, No4caCbiBaemMoro 4epe3 HenJ1I0THOCTU 3aKPbITOro AbiIMOBOTO K/1anaHa, KI'/C, Ha 2-m

yyacTke onpegensetca no popmyne

roe A - naowagb NPOXOAHONo ceyeHnA Knanaxa, Mz,'

G = 0,0112 (AP)%°,

(5)




P - noTepw faBneHUs Npu NPOXoae BO34yXa Yepes HeNnJoTHOCTM NPUTBOPOB 3aKPbITOro KaanaHa, MNa,
NPUHMMAIOTCA MO PacyeTy CONpPOTMUBEHNA NEPBOro y4yacTKka cuctemsl, P = Py + P,.

1.7. KonnuecTBo gbiMa B YCTbe AbIMOBOM WaXTbl C y4eTOM NOACOCA BO34yXa Yepes HEMNOTHOCTU 3aKPbITbIX
KNanaHoB co 2-ro No BEPXHWIA 3TaxK 34aHKUA, Kr/c, onpeaenseTca B Nepsom nNpubavKkeHnn no popmyne

Gyl = Gp, + le(N - 1): (6)

rae G, Gy - KoimyecTso abima no dopmyne (1) nam (2) n pacxogn Bo3gyxa Yepes 3aKpbITbIv KAanaH no
dopmyne (5);

N - yncno aTaxen B 34aHNKN, B KOTOPbIX NpeaycMaTpUBaeTca yaaneHne apima.

1.8. MoTepwu AaBneHnA B AbIMOBOM LaxTe, Ma, Npy pacxofe ra3os B yCTbe WaxTbl Gy, Kr/c, onpeaensem
npu cpeaHem CKOPOCTHOM AaBAEHUM B WaxTe no ¢opmyne

Py1 = 10,8R;pKHs(N - 1) + 0,1(N - 1)h, p + Py + Py, (7)
rae Ry, - NOTepu AaBneHna Ha TpeHue, Krc/M’, Npu cpefiHeM CKOPOCTHOM AasneHun hy o, Ma;
K. - KoadpdumumeHnT no n. 1.5;

H, - BbICOTa 3TarKa 34aHUA, M;
N - uncno aTaxel B 34aHWK;
hacp = (ha1 + h,y)0,5;
hp = (GA/FUJ)Z/(ZXO,61) - Ha 1-m yyacTKe;
hay = (Gy1/Fu)’/(2r,) - B yCTbe WwaxTbi;
ry = Gy1[G,/0,61 + (G; - G,)/1,2];
P, - no popmyne (3), Ma;
P, - notepu gasnenua Ha 1-m yyactke, Ma.
MaccoBylo CKOPOCTb Fa30B B YCTbe LIAXThl PEKOMEHAYeTCA MPUHUMATL He Bonee 15 Kr/(cxm?).

1.9. Pacxog Bo3ayxa, Kr/c, nogcacbiBaeMoro Yepes 3aKpbITblil AbIMOBOM K/ianaH Ha BEPXHEM 3TaKe 34aHuUA
npv AaBneHWK ra3os B ycTbe WwaxTbl Py, Ma, onpegensetca no dopmyne

Gy, = 0,0112(AP,,)*’, (8)

raoeA-non. 1.6, Py, -non. 1.8.



1.10 NocTynneHve BO3AyXa B AbIMOBYHO LWaXTy Yepes 3aKpbiTble AbIMOBbIE K/anaHbl U AblMa Yyepes
OTKPbLITLIM KNanaH Ha 1-m 3TaxKe, Kr/c, onpegenserca BO BTOPOM NpUbAnKeHUU No popmyie

Gy2 = (Gy1 + G42)0,5(N - 1) + G, (9)
rae G,,, Gy, - cooTBeTcTBeHHO no n.1,6 n 1,9;
N - uMcno sTaxel B 34aHUK;
G, - KOZIMYECTBO AbIMa, Kr/c, no n. 1.3.

1.11. ConpoTuBAeHMe y4acTKa BO34yX0BOAa OT AbIMOBOW LWaxTbl 40 BeHTUAATOpaA - Py, MNa, paccuntbiBaeTca
no ¢opmyne (4) npu pacxoge Gy,.

1.12. MoTepu faBAEHMA CUCTEMbI Ha BCacbiBaHMMK, Ma, 40 BEHTUAATOPA (OTpULLaTENbHOE CTaTUYEeCKoe
[aB/ieHVe) onpeaenaroTca no popmyse

Py2 = Py1 + P, (10)
rae Py, - no opmyne (7) n P - no n. 1.5.

1.13. NMogacockl BO3AyXa Yepes HeMIOTHOCTU BO3yXOBOZAOB, Kr/c, ONnpeaenatoTca npu AasneHun Py, n no
Tabn. 2 PekomeHgaumi

Gy = K(G1M4ly) + Gyl (11)

roe Gy, G, - yaenbHbI pacxos Bo3ayxa GyAX103, KF/(CXMZ) Ha 1 m? BHYTPEHHEeN NOBEPXHOCTM BO34YXOBOAA
(tabn. 2);

G1 =Gy G2 = Gyy
M4, N, - nepMmeTpbl y4acTKOB OTCACbIBAOLLEN CETU BO3AYXOBOAOB NO BHYTPEHHEMY CEUYEHUIO, M;
l4, I, - AAMHA y4acTKOB CETM BO3AYXOBOA0B, M;
K - KoadpdUUMEeHT ana NPAMOYro/ibHbIX BO34yX0BOA0B, paBeH 1,1.
Tabnuua 2

YaenbHbIii pacxos Bosayxa Ha 1 M? BHyTpeHHeli noBepXHOCTH BosayxoBoaa G,,x10°, kr/(cxm’)

Knacc OTpuuaTenbHoe cTaTMyeckoe AaBieHne B MecTe NpucoeauHeHns Bo34yx0BoAa K
BO3/yX0BOZa BeHTUAATOpPY, Ma
200 400 600 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000 2200
N 0,4 0,6 0,8 1,0 1,2 1,3 1,5 1,6 1,8 1,9 2,0
H 1,2 1,9 2,5 3,1 3,6 4,0 4,5 4,8 5,4 5,7 6,0

1.14. O6wwmMIA pacxoq ra3os A0 BEHTUAATOPA, Kr/c




Geym = G2 + Gy (12)

1.15. MoTepun pasneHuna B ceTn Ao BeHTUAATOpPa Py, Ma, ¢ ydeTom noacacbiBaemoro Bo3gyxa yepes
HEeNAOTHOCTU BO34YyX0BOA0B ONpeaenatoTca no ¢opmyne

Po=Pyl1 + (Gyw/Gy1)’10,5 (13)
1.16. MNOTHOCTb CMECM BO3/yXa W ra30B nepe/, BEHTUAATOPOM, KI/M>, paccumTbiBaeTca no Gopmyre
Feym = Goyw/[Go/0,61 + (Gym-G,)/1 > 2], (14)
a Temnepatypa cmech rasoB T = (353 - 273rqu)/reym-

1.17. PekomeHayeTcA NPUMEHATb BEHTUAATOP C MONIOKEHUEM KOXKyXa 270° 1 OTAENbHO CTOALLYHO
BbIX/10MNHYO TPyby. Mpn HanMUMM N36bITOYHOrO AaBIEHUA BEHTUAATOPA NPOTUB TpebyemMoro No pacyeTy
peKOMEeHAYeTCA YCTaHOBKA KOHdY30pa Ha BbIX/IOMHOM Tpybe. M3 noaaoHa BbIXN10OMNHOMN TPy6Obl
npeaycmaTpmuBaeTcsa OTBOA KOHAEHCUPYIOLLENCA BAaru, 1 BAaru, nonagatoLwein npu AoxaaX. 30HT Hag,
BbIX/10NHOM TpyboM He ycTpanBaeTcs.

1.18. MNoTepw gaBieHUs B BbIXJIONHOM Tpybe P, paccunTbiBatoTca no n. 1.5 n cymmunpytotca ¢ notepsimm Ha
BcacbiBaHMK, Ma, Ana onpegeneHunsa obwmx NnoTepb JABAEHUS B CETU

PcyM = PB + PBbI)(‘ (15)

1.19. OnpegensieTcs ecTeCTBEHHOE AaB/ieHWe ra3oB Npu obLen BbicoTe WaxTbl Hy, U BbIX/IONHOM TPyObI
HBbIXI rla

Pec = HLU[gH - (rcyM + r,u,)4/95] + HBbIX(gH - rcyM9;81); (16)
rae rp - N10THOCTb AbIMOBbIX ra3oBs, NpU yaaleHUn n3 Kopnaopos NpUHNMaTb 0,61 KI'/M3;
rcyM - NJIOTHOCTb AbIMOBbIX ra308B, yaanAemMbiX U3 34aHUA, KF/MS;

g, - YAeNbHbIi BEC Hapy»XHOTO BO3/yXa B TEN/bIN Nepnos, roga no napamerpam b, H/m?, paccuntbisaetca
no ¢popmyne g, = 3463/(273 + t.); 34echb t, - TemnepaTtypa Hapy>KHOro BO3ayxa.

1.20. MoTepw AaBneHUA B ceTn AbIMOYAaneHUA C y4eTOM eCTeCTBEHHOro AasaeHua rasos, fa,
onpegenstotcs no popmyne

PBeH = PcyM - Pec; (17)
roe Peyw - no n.1.18, Pec - no n.1.19.

1.21. BeHTnnAaTOp ANA yaaneHUa rasos BbiI6MpaeTca no ycNoBHbIM NoTepAm gasneHua Py, Ma,
NPUBESEHHBIM K MNNOTHOCTU CTaHAAPTHOO BO3ZyXa, U MO CyMMapHOMY PacXoZy AbIMOBbIX rasos Ly, m*/u,
Ha BbIxoZe U3 BeHTuaATopa. Py u L, onpegenatorca no popmynam:

Pyc = 112PBEH/rCYM; (18)



Ls = 3600G /T cyms (19)

Mo OKOHYaHMM pacyeTa caesyeT yTOUHUTb Tpebyemoe AaBaeHne BEHTUAATOPA ANA YAANEHUA AbIMa NPy
BO3HMKHOBEHMM MOXKapa Ha BEPXHEM 3TaXKe 34aHUA 6e3 yyeTa ecTeCTBEHHOTO AaBAeHMA.

1.22. Ana npon3BOACTBEHHbIX, OOLLECTBEHHbIX U aAMUHUCTPATUBHO-ObITOBbLIX 34aHWNI AbIMOBbIE LWAXTbI U
BO34yX0BOAbl CneayeT, Kak NpaBuo, BbINOAHATL Knacca «[» (NJ0THbIE) U3 CTa/ibHbIX IMCTOB Ha CBapKe
CNJIOLWHbIM LIBOM; AbIMOBbI€ LIAXTbI AOMYCKAETCA BbINOMHATb U3 CTPOUTE/IbHLIX MaTepuasnoB, NNOTHOCTb UX
OOJ/IKHA BbITb He HUXKe Knacca «H» (HopmanbHble) no CHuM 2.04.05-91%*.

1.23. inA ypaneHuva apima cnepyet npeasycmaTpuBaTh YCTaHOBKY PagvanbHbIX BEHTUAATOPOB, BKAOYAA
paaunanbHble KpblWHblE BEHTUNATOPLI. Bbibpoc Abima B aTmochepy HeobX0AMMO BbINOAHATL Yepes TpyObl
6€3 30HTOB Ha BbICOTE HE MEHEE 2 M OT KPOBAW U3 FTOPIOYUX U TPYAHOFOPHOYNX MaTepPUanos.

JonyckaeTcs BbIOPOC AbIMa Ha MEHbLLUEN BbICOTE C 3aLMTOM KPOBJIM HEFOPHOUYUMM MaTepraiamMmn Ha
paccTosiHMM He MeHee 2 M OT Kpas BbI6pocHOro oteepctua. MNepes BEHTUAATOPOM, KaK NpaBuno, caeayet
npeaycmaTpmMBaTb YCTAaHOBKY 06PaTHbIX K/amnaHoB.

1.24. BeHTUAATOPbLI CUCTEM BbITAXKHON NPOTUBOALIMHON BEHTUAALMMN CNEeAyET Pa3MeLLaTb B OTAE/bHbIX
NOMeELLEHUAX OT APYIUX CUCTEM.

Orpaxkaatowme KOHCTPYKUUM NOMELLEHNS AOIKHbI UMETb MPOTUBOMOXKaPHbIE NEPErOPOAKM C NPESENOM
orHectoikocTtn 0,75 u.

[onyckaeTca pasmelleHne BEHTUAATOPOB BbITAMKHbLIX MPOTUBOAbIMHbIX CUCTEM Ha KPOB/E U CHAPYXKMK
3/1aHM1A, KpOME PalioOHOB C PAaCYETHOM TeMnepaTypon HapyXHoro Bo3ayxa MnHyc 40 °C 1 HUxKe (napameTpbl
B). BeHTUNATOPbI, yCTAHOBNEHHbIE CHAPYKM, A0/XKHbI 6bITb 3aLLMLEHbI OT MOCTOPOHHUX UL, CETYATbIMU
orpaxkaeHuamu.

Mpumep 1. PaccunTtatb NPOTUBOALIMHYIO 3aLLUTY KOPUAOPOB 17-3TaXKHOrO }Waoro goma B r. MBaHoBe.
UcxoOHble OaHHble:
TemnepaTypa Hapy»KHOro Bo3ayxa B Tennblit nepuog roga 27 °C (napametpbl b). 1Bepb 414 BbiIxoAa Ha
NeCTHUYHYIO KNeTKy umeeT wnpuHy 0,9 m, BbicoTy 2,2 m. BbicoTa 3TaXka 2,8 m, WwaxTa AblMoyAaneHuns
BbINOJIHEHa U3 6eToHa.
PeweHue:
1.0npepensem pacxod abima no popmyne (1)

G, = 0,95%0,9%2,2™ = 2,79 Kkr/c = 10044 Kr/u.

2. MpuHUMaem abimoBomn Knanad KAM-2 (npun. 2) pasmepom 800°500 mm ¢ npoxoaHbiMm ceveHmem 0,35 m?
1 waxty pasmepom 800°500 mm. MaccoBas CKOPOCTb AblMa B KnanaHe Ha 1-m yyacTke (KnanaH oTKpbIT) V, =
2,79/0,35 = 8,0 Kr/(cxm?) v B waxTe



V, =2,79/0,4 = 6,98 kr/(cxm’).
3. Onpepensem noTepu AaB/ieHUA B AbIMOBOM K/lanaHe Ha 1-m aTaxe no ¢popmyne (3)
P, =2,5x8,0%/(2x0,61) = 131 Na,
rae X, + X1 = 2,5.

4. MNoTepwn faBneHNa Ha TpeHne Ha 1-m yyacTKe waxTbl M3 6eToHa npu K. = 1,7 1 ckopocTHOM AaBneHnu hy;
= 6,98%/(2x0,61) = 40 Ma paccunTaHbl no Tabn. 1 u popmyne (4)

P,=10,8x0,1x1,7x2,8 = 5,2 Na,
roe Sx = 0.

5. Onpegensem NoAcoc Bo3ayxa Yepes HenOTHOCTU 3aKPbITOro AbIMOBOrO K/anaHa Ha 2-M 3Ta<e 34aHuA
no popmyne (5) npu oTpuLaTeNIbHOM AaBAEHUU

P, +P,=131+5,2=136,2M3;
G = 0,0112(0,35x136,2)°° = 0,077 kr/c.

6. KoinyecTBo ra3os B yCTbe AbIMOBOM LWaXTbl OMNPeAesem No pacxoay AblMa npy paBHOMEPHOM Nnoacoce
BO3/4yXa Yepes 16 3aKpbIThbIX AbIMOBbIX KJanaHOB B NepsBom npubanxeHnn no popmyne (6)

Gy1 =2,79 +0,077x16 = 4,02 kr/c.

7. NoTepu AaBneHUA B AbIMOBON LaxTe, MMa, Npy pacxoae rasos B ycTbe WaxTbl G, Kr/c, onpegensem npu
CpeaHeM CKOPOCTHOM AaBaeHun B waxte no ¢opmyne (7)

Py1 =10,8x0,13x1,7x2,8x16 + 0,1x16x55 + 131 + 5,2 = 330 Ma,
roe R, =0,13 |<rc/M2 no tabn. 1 npu cKOpoCTHOM aasneHuun 55 Ma;
Kc.=1,7 no n.1.5;
haco = (Na1 + h,y)x0,5 = (40 + 70)%0,5 = 55 Ma;
hy = (2,79/0,4)*/(2x0,61) = 40 MNa Ha 1-M yyacTKe;
hay = (4,02/0,4)2/(2xry) =(10,05)%/(2°0,72) = 70 Ma B yCTbe WAXTbI;
r,=4,02/[2,79/0,61 + (4,02 - 2,79)/1,2] = 0,72 kr/m%;
P1=131Ng;

P,=5,2 Ma.



8. Mopacoc Bo3ayxa yepes 3aKpbITbIA AbIMOBOW KnanaH Ha 17-m ataxe npwu Py; = 330 MNa onpeaensem no
dopmyne (8)

Gy, =0,0112(0,35x330)*° = 0,12 kr/c.
9. Mopcoc Bo3ayxa B WaxTy Yepe3 16 3aKpbITbiX KNAaNaHOB M AblMa Yepe3 OTKPbITbIA KNanaH Ha 1-m aTaxe
(G5 = 2,79 kr/c) onpepensem no popmyne (9) (BTopoe NpubAUIKEHNE NPUHUMAETCA 32 OKOHYATENbHbI
pesynbTarT)

Gy, = (0,077 + 0,12)x0,5x16 + 2,79 = 4,37 kr/c.

10. A npucoegmMHeEHMA WaxTbl K BEHTUAATOPY NPUHAT BO34yXx0Bo4, ceveHmnem 600°600 mm, 4AnHON 7 m €
AByMA oTBOAaMMU. [1pK 3TOM NoTepu AaBAeHUA COCTaBNAOT:

P.. = 10,8x0,25x7 + 0,5x2x102 = 121 MNa
NpM CKOPOCTHOM AaBneHun B Bosayxosoge (4,37/0,36)°/(2x0,72) = 102 Ma u Ry, = 0,25 Krc/m’.
11. Onpegensiem noTepu AaBAEHUA CUCTEMbI Ha BcacbiBaHMM no dopmyne (10)

Py, =330+ 121 =451 Na.

12. Onpegensem nNoacocbl Bo3ayxa Yepes HeMJIOTHOCTM BCaCbIBAOLWEN YacTu CETU NPU paspeXkeHumn nepes,
BeHTUNATopom 451 MNa no popmyne (11)

G, =1,1(0,0021x2,6x2,8x16 + 0,00065%2,4x7) = 0,282 Kr/c,
roe 0,0021 Kr/(CXMZ) - no Tabn. 2 anAa waxTbl n3 6eToHa;
0,00065 Kr/(cxm?) - no TabA. 2 ANA CTaNbHOMO BO34yX0BOAA.
13. O6wmit pacxog cmecu BO3ayxa U AbiMa nepes, BeHTUAATopom no ¢popmyne (12)
Geym = 4,37 + 0,282 = 4,65 Kr/c.

14. MNoTepu AaBAeHWA, Ha BCacblBaHUM C y4ETOM NOACOCA BO34yXa Yepes HeMAOTHOCTU BO3AYXOBOAOB
onpeaensem no ¢popmyne (13)

P, = 451x[1 + (4,65/4,02)*1x0,5 = 527 Ma.
15. NnoTHOCTb ra3oB Nepej BEHTUAATOPOM paccHMTbiBaemM no dopmyne (14)
Feym = 4,65/[2,79/0,61 + (4,65 - 2,79)/1,2] = 0,76 kr/m>.
TemnepaTtypa ra3os nepeg BeHTUNATOPOM Mo n. 1.16 pasBHa:

T = (353 - 273x0,76)/0,76 = 192 °C.



16. s yaaneHns rasoB HapyXKy NPUHUMAETCA PaanasibHbIi BEHTUAATOP C NOJIOXKEHUEM KOXKyXa 270°,
COeAVHEHHbIN AnddY30pOM C AbIMOBOI TPYBOI ANMHOIM 5 M AnameTpom 710 mm (ceuernem 0,4 m?).
MaccoBas CKOpPOCTb BbiX/10Ma ra3os yepes AbiMmosyto Tpyby V, = 4,65/0,4 = 11,63 KF/(CXMZ) M CKOpPOCTHOE
nasnexue coctasut 11,63%/(2x0,76) = 89 Ma.

MoTepu AaBneHWA Ha Bbixsomne no popmyne (4) paBHbi:
Poox = 10,8%0,18%5 + 2,089 = 188 MNa.
17. CymmapHble noTepu AasneHusa B cetn no dopmyne (15) pasHbi:
Peym =527 + 188 = 715 Na.

18. EcTecTBEHHOE AaB/€HME ra3oB NPuM BbICOTE AbIMOBOM LWaxTbl 45 m 1 Tpybbl 5 M Npu yaenbHOM Bece
HaPY}KHOTO BO3/yxa B TEM/bli NepUos roaa g, = 3463/(273 + 27) = 11,54 H/mM> 1 NnNOTHOCTU yaansemoro
rasa 0,76 kr/m° onpegensem no Gpopmyne (16)

Pe. =45[11,54 - (0,76 + 0,61)x4,95] + 5(11,54 - 0,76x9,81) = 234 Ma.
19. NoTepu AaBNeHUA B CUCTEME C YYETOM eCTECTBEHHOrO AaBeHus ra3os onpeaensem no ¢opmyne (17)
Peew = 715 —234 =481 MNa.
20. Hanop BeHTMAATOPA NO YCAOBHbIM NOTEPAM AlaB/ieHuA onpeaensem no ¢opmyne (18)
Pyen = 1,2x481/0,76 = 760 Ma.
21. Npoun3BoAUTENBHOCTb BEHTUAATOPA NO popmyne (19) pasHa:
L, = 3600x4,65/0,76 = 22026 m/u.

MNpumep 2. PaccumTtaTb NPOTMBOABIMHYHO 3aLLUTY KOpUAopoB 20-3TaXKHOTo 06LW,EeCTBEHHOIO 34aHUSA B
Mockse.

UcxoOHble OaHHbIe:

Kopuaop anvHoi 30 m ¢ ABYMA BXOAaMM Ha IECTHUYHbIE KNIETKU Yepes ABepuU BbICOTOM 2,2 m wnpuHoi 0,9
M. BbicoTa aTaxKa 3,6 m. PacueTHaa TemnepaTtypa Hapy»XHOro Bo3Ayxa B Tensbli nepuog roga 28,5 °C
(napameTpbl B).

PeweHue:

1. Onpegensem pacxog AbiMa Npu nokape no dopmyse (2) Npu 04HON OTKPLITON ABEPU HA TIECTHUYHYIO
K/IETKY, CYMTanA, YTO BbIXOA U3 BTOPOW ABEPY HEBO3MOXKEH MO YC10BUAM Nnoapa. KoadduumeHt K, = 1,0

G, = 1,2x0,9x2,2"°x1,0 = 3,52 kr/c.



2. K ycTaHOBKe Ha KaKA0oM 3TaxKe Kopuaopa nog noTo/IKoM npMHnumaem abimoBoi KnanaH KMK-1 (npun. 3)
pasmepom 800°500 mm ¢ npoxogHbiMm ceveHuem 0,4 M’ 1 ObIMOBYIO LLAXTY U3 iMcToBow cTanun 800600 mm
(dyws = 685 mm).

MaccoBas CKOpoCTb AblMa B KnanaHe Ha 1-m yyacTKe (KnanaH OTKpbIT) paBHa:
V, = 3,52/0,4 = 8,8 kr/(cxm?),
MaccoBasA CKOPOCTb Abima B WwaxTe V, = 3,52/0,48 = 7,33 Kr/(c><N\2).
3. Onpegensaem notepu AaBNeHUA B AbIMOBOM KnanaHe Ha 1-m staxe no popmyne (3)
P, = 2,5x8,8%/(2x0,61) = 158,7 Na,
rae X, + X, = 2,5.

4. MNoTepu Ha TpeHWe Ha 1-m yyacTKe WwaxTbl U3 aMcToBol ctanu npu K. = 1,0 n ckopoctHom gasneHun hy; =
7,33%/(2x0,61) = 44 Ma paccunTaHbl no Tabn. 1 v popmyne (4)

P,=10,8x0,1x1,0x3,6 = 3,9 Na,
raoe Sx = 0.

5. Onpeaensem NoAcoc Bo3ayxa Yepes HemnoTHOCTU 3aKPbITOro AbIMOBOrO KianaHa Ha 2-M 3Take 34aHuA
no ¢dopmyne (5) npu oTpULAaTENBHOM AABAEHUN

P,+P,=158,7+3,9=162,6Na;
G = 0,0112(0,4x162,6)* = 0,091 Kr/c.

6. Pacxog rasoB B yCTbe AbIMOBOW LAXTbl B NEPBOM NPUBAUNKEHUN ONpeaensiem No pacxody AbiMma U npu
paBHOMEpPHOM NnoAacoce Bo3Ayxa Yepes 19 3aKkpbITbIX AbIMOBbLIX KanaHoB no popmye (6)

Gy; = 3,52 +0,091(20 - 1) = 5,25 Kr/c.

7. MoTepw AaBneHus B AbIMOBOM LaxTe, Ma, Npy pacxoge rasos B yCTbe WaxTbl Gy, Kr/c, onpeaensem npu
cpeaHem CKOpPOCTHOM AaBAEHWUW B WaxTe no popmyne (7)

P,1 = 10,8x0,15%x1,0x3,6x19 + 0,1x19x63 + 162,6 = 393 M3,
roe R, = 0,15 Krc/M2 no taba. 1 npu ckopocTHOM aasneHumn 63 Ma;
K.=1,0 no n.1.5;
haep = (hgy1 - hay)x0,5 = (44 + 82)x0,5 = 63 Ma;

hy1 =44 Na;



hay = (5,25/0,48)%/(2r,) = 10,94?/(2x0,73) = 82 Na;
r,=5,25/[3,52/0,61 + (5,25 - 3,52)/1,2] = 0,73 kr/m>;
P, +P,=162,6MNa.

8. Mopacoc Bo3ayxa yepes 3aKpbITbIM AbIMOBOW KaanaH Ha 20-m ataxe npwu Py; = 393 MNa onpepensem no
dopmyne (8)

G, = 0,0112(0,4x393)%° = 0,14 Kr/c.

9. Mopcoc Bo3ayxa B WaxTy Yepe3 19 3aKpbITbiX KNANaHOB M AblMa Yepe3 OTKPbITbIA KAanaH Ha 1-m aTaxe
G, = 3,52 kr/c onpepensem no popmyne (9)

Gy, = (0,091 + 0,14)x0,5x(20 - 1) + 3,52 = 5,71 kr/c.

10. nAa npucoegmMHEHMA WaXTbl K BEHTUAATOPY NPUHAT BO34yxoBo4 anameTpom 800 mm, ANIMHON 5 m ¢
oAHUM oTBoaom nog 90°. Mpu sTom noTepu AasneHuns no popmyne (4) cocrasar:

P.. = 10,8%0,15x5 + 0,35x89 = 39 Na.
NnpW CKOPOCTHOM AaB/EeHUM B BO3AYyXOBOAE (5,71/0,5)2/(2xo,73) =89 NawnR,=0,15 Krc/m2.
11. Onpeaensiem noTepu AaBAEHUA CUCTEMbI Ha BcacbiBaHMK no dopmyne (10)
Py> =393 +39=432a.

12. Onpegensiem NoACOCHI BO34yxXa Yepes HEMJIOTHOCTM BCACbIBAOLLEN CETU MPU pa3psaXKeHUN Nepes,
BeHTUAATOPOM 432 MNa no popmyne (11)

G, =1,1(0,0006%2,8x3,6x19) + 0,0006%2,5x5 = 0,134 Kr/c,
rae 0,0006 Kr/(cxm?) no Tabn. 2 ANA CTabHOTO BO3AYXOBOAA.
13. O6wmii pacxog cmecu Bo3gyxa U AbiMa nepeg, BeHTunatopom no ¢opmyne (12) paseH:
Geym = 5,71+ 0,134 = 5,84 kr/c.

14. NoTepu AaBNeHMA Ha BCAaCcbiBaHMM C y4ETOM NOACOCA BO3AYXa Yepes HEMNOTHOCTM BO34YyXOBOAOB NO
dopmyne (13) paBHbl:

P, = 432[1 + (5,84/5,25)°]x0,5 = 483 MNa.
15. MnoTHOCTb ra3oB nepeg, BeHTUAATOPOM Mo popmyne (14) paBHa:
Feyw = 5,84/[3,52/0,61 + (5,84 - 3,52)/1,2] = 0,76 Kr/m>.

TemnepaTtypa ra3os nepeg seHTUNATOPOM Mo n. 1.16 paBHa:



T=(353-273x0,76)/0,76 =191 °C.
16. OnA yaaneHus rasoB HapyXy NPUHMMAETCA pasananbHbli BEHTUAATOP C NONOKEHMEM KOXyxa 270°,
coeanHeHHbIN anddysopom ¢ gbimoBor Tpyboli guametrpom 800 mm AnmMHOM 5 M. MaccoBas cKopocTb

Bblbpoca rasos yepes gbimosyto Tpyby V, =5,84/0,5 = 11,68 Kr/(cxm?) u CKOPOCTHOE AaBneHne CoCTaBuT
11,68%/(2x0,76) = 90 Na.

MoTepu AaBneHWs Ha Bbixaone no dopmyne (4)
Poux = 10,8x0,15x5 + 2,0x90 = 188 Ma.
17. CymmapHble noTepu gasneHus B cetn no ¢opmyne (15) pasHbl:
Peyw = 483 + 188 = 671 Ma.

18. EcTecTBEHHOE AaB/IeHWNE ra30B NPY BbICOTE AbIMOBOM WaxTbl 70 M U BbIXIONHOW TPy6bI 5 M, NpK

yZEeNbHOM Bece Hapy»KHOro BO3yxa B TEeM/bli nepuog roga 8 Mockse g, = 3463/(273 + 28,5) = 11,49 H/m®

1 NNOTHOCTM yaanaemoro rasa 0,76 Kkr/m® onpegensem no dopmyne (16)
Pe. = 70[11,49 - (0,76 + 0,61)°4,95] + 5(11,49 - 0,76x9,81) = 350 Ma.
19. MoTepu AaBneHNsA B CUCTEME C YYETOM ECTECTBEHHOTO AAaB/EHUA ra3oB onpeaensem no ¢opmyne (17)
Peew = 671 — 350 = 321 Ma.
20. Hanop BeHTMAATOPA NO YCNOBHbIM NOTEPAM AassieHnA no ¢opmyne (18) paseH:
P, =1,2x321/0,76 = 507 Na.
21. NponsBoauTeNnbHOCTL BEHTUAATOPa no ¢opmyne (19)
L, = 3600%5,84/0,76 = 27663 m>/u.
JblMoBble KnanaHbl pekomeHayeTca BbIbupatb no npua. 1-6.

2. NPOTUBOAbIMHAA 3ALLUTA INGTOBLIX LLUAXT, IECTHUYHbIX KNNIETOK U TAMBYP-LL/1I030B

2.1. Jns 3awmTbl Atogen oT gbiMa Npy NoxKape caeayet, cornacHo n. 5.15 CHuM 2.04.05 npoekTnpoBaTthb
noAavy Hapy»Horo Bo3ayxa:

a) B I'IVId)TOBbIe LWaxTbl NPpU OTCYTCTBUU Y BbIXO4a U3 HUX TaM6yp-LIJIHOBOB B 34aHUAX C HE3aAbIMNIAEMbIMU
NECTHNUYHbIMU KNEeTKaMu BCeEX TUMOB,

6) B He3agblmaemble NeCTHUYHbIE KIeTKU 2-ro TUNa;

B) B TaM6yp-LLIJ'II-O3bI Npun He3aabiMAAEeMbIX NECTHUYHDBIX KNIETKAX 3-ro TMNa;



I') B TaM6yp-LL|}'IIO3bI nepeg }'IMd)TaMM B NO4Ba/IbHOM 3Ta*Ke O6LLI,€CTB€HHbIX, a,ﬂ,MMHMCTpaTMBHO-6bITOBbIX n
NPOn3BOACTBEHHbIX 3ﬂ,aHMﬁ;

A) B Tambyp-wato3bl nepes NecTHULAMM B NOABA/IbHbIX 3TAXKAaX C NOMELLLEHMAMM KaTeropum B.
2.2. Npwn pacyeTe NPOTMBOALIMHON 3alWMTbl cornacHo n. 5.17 CHull 2.04.05 cheayeT NpUHUMaTD:

a) TemnepaTypy HapyXHOro Bo3ayxa 1 CKOPOCTb BETPaA A5 XON04HOro nepunoaa roaa (napametpbl B); ecau
CKOPOCTb BETpPa B TEM bl Nepunoa roga bonblue, Yem B X0J1I04HbIM, pacyeTbl A0MKHbl ObITb NPOBEpPEHbI Ha
Tennbli nepuog roga (napameTpbl B). CKopocTb BETpa B X0/I04HbIN U TENLIN Nepuoapbl roga cnegyet
npuHMMaTb He 6onee 5 m/c; 60/blUME CKOPOCTU AOMYCTUMO NPUHUMATL NPY 060CHOBaHMMK;

6) HanpaBneHue BeTpa Ha ¢pacag, NPOTMBONOJIONKHbIN 3BaKyaLMOHHOMY BbIXOAY U3 34aHUS;

B) n3bbITOUHOE AaBaeHMe B LaxTax MPTOB, B HE3aAbIMAAEMbIX NECTHUYHbIX KNeTKax 2-ro Tuna u Tambyp-
LU/tO3aX - MO OTHOLLEHUIO K AaBAEHUIO HAPY»KHOro BO3AyXa Ha HaBETPEHHOW CTOPOHE 3[1aHuA - HE MeHee
20 Na;

r) 4aBneHMe Ha 3aKpbITble ABEPU Ha NyTAX 3BaKyauuu - He 6onee 150 Ma;

A) nnouaab oaHoM 6onblielt CTBOPKM NPU ABYCTBOPUATLIX ABEPSX;

€) KabuHbl NMMTOB, HAXOAALLMECA HA HUMKHEM 3TaXKe, C OTKPbITbIMU ABEPAMU.

2.3. 1na npoTMBOAbIMHOM 3awWnTbl cornacHo n.5.18 CHuM 2.04.05 cneayeT npeaycmMmaTpuBaThb:

a) YCTaHOBKY paamanbHbIX UKW OCEBbIX BEHTUNATOPOB B OTAE/bHbIX MOMELLEHUAX OT BEHTUNATOPOB APYroro
Ha3Ha4YeHMA C NPOTMBOMNOXKAPHbLIMM MNEPEropoaKamm, UMeLWMMN Npegen orHectonmkoctn 0,75 u.
JonycKaeTcs pasmeLLatb BEHTUAATOPbI Ha KPOB/E U CHAPYKWU 343aHNIN, KpOMe PalioHOB C TeMnepaTypoit
Hapy»Horo Bo3ayxa muHyc 40 °C n HuKe (napameTpsl B) ¢ orpaxgeHnem Ana 3almTbl OT ZOCTyna
NOCTOPOHHUX NNL,;

6) BO34YyX0BO/bl M3 HETOPHOUYMX MaTePManoB C Npeaenom orHectonkoctu 0,5 u;
B) YCTaHOBKY 06paTHOro KnanaHa y BEHTUAATOPA;

r) NpMemHble OTBEPCTUA ANA HAPYKHOMO BO3AyXa, Pa3meLlaemble Ha PacCToOAHMM He meHee 5 M oT
BbIOPOCOB AbIMa.

2.4. NMpUTOYHAA NPOTUBOABIMHAA BEHTUNALMUA NeCTHUUHO-NTUGTOBOrO y3na «A».

MpuTOYHaA NPOTUBOAbLIMHAA BEHTUNALMSA Y313 «A» NPOEKTMPYETCA ANA AMPTOBOM WaxTbl cornacHo n.2.1,a
HacToAlmMX PekomeHaaumni.

Jlioan 3BaKyMpyloTCA U3 34aHMA NO NEeCTHUYHOM KNeTKe 1-ro TMna Yepes Hapy»KHYHo 30HY. HapyKHbI
BO34YyX NOAAETCA TOAbKO B ANGTOBYIO LLAXTY.



2.4.1. NaBneHune Bo3ayxa B IMTOBOM LWaxTe Ha 1-m 3Taxke cneayeT onpeaensatb no popmyne, Ma.

Pui = Peec = Py = 0,7%xVr + 20, (20)
rae Peec = Py - 4@HO Ana Apyrux NN1aHUPOBOK;
V - pacyeTHaa CKOPOCTb BeTpa A/1A X004HOro nepuoga roga (napametpol b) no n.2.2, a;

r - NNOTHOCTb HAaPYKHOTO BO34yXa, Kr/M>, Npv pacyeTHO TemnepaType Hapy»KHOro Bo3ayxa (napametpsi b)
no CHuM 2.04.05.

2.4.2. Pacxof Hapy»KHOro Bo3ayxa, Kr/u, nogasaemoro B AMGTOBYIO LWAXTY, CaeayeT onpeaenatb no
dopmyne

Gy =Gy + [Ggp - 5(t, + 25)](N - 1), (21)

roe G, - pacxo/, Hapy>KHOro Bo3Ayxa, Kr/4, Mpu OTKPbITbIX ABEPAX INPTOBLIX LWAXT Ha NEPBOM 3TaxKe U
OTKPbITOM ABEPU Ha BbIXOAe U3 34aHUS.

Mpwu Z-0o6pa3Hom Tambype Ha BXOAHbIX ABEPAX 34aHWNA MPU LWMPUHE CTBOPKK 0,6 m*:

* Mpwn wnpuHe cTBopKKu 6onee 0,6 m pacxom Bo3ayxa cneayer YMHOKWTb Ha 1,678 (B - wnpuHa cTBOPKK
asepm).

Gui = 2950 + 10%(8,8P .1 - 12)°° - npu 2 nudrax; (22)
Guir = 4350 + 10%(12,95P,; - 11,5)°” - npu 3 nudrax; (23)
Mpun npamom Tambype n WnpuHe CTBOPKK Agepent 0,6 m:
Gu1 = 1930 + 103(11P,; - 10)°° - npu 2 Audrax; (24)
Gu1 = 3230 + 10%(18,5P,; - 12)*° - npu 3 audrax; (25)

G,p - CPeAHUIA pacxos, BO3Ayxa, Kr/4, NOCTynatoLmnii B 34aHNe U3 IMPTOBbIX LAXT Ha KaXKA0M STaxe o 2-ro
no BepXHUi

Gep = 1050 + 5,2P,,,%° + 20(N - 1) + 30(n - 4); (26)
P.1 - 4aBneHuMe Bo3ayxa B WwaxTe nMdTa Ha 1-m ataxe, MNa, no dopmyne (20);
N - uncno aTaxel B 34aHWK;
n - cpeaHee YNCNo ABepelt Ha OAHOM 3Taxe A/1A BbIXOAa B KOPUAOP.

2.4.3. laBneHue, co3gaBaemoe BEHTUAATOPOM, MoAatolLmMm Bo3ayX B iMdToBYlO WaxTy, Na, onpenenaetca
no ¢opmyne



Peernw = DPc+ Py + Nh(gH - gl.u): (27)

roe DP. - noTepu faBneHuUs B cUCTEME BEHTUAALMM OT TOUKM NPUEMA HAPYKHOIO BO3AyXa A0 BXo4a
Bo3ayxa B andTosyto waxty, Ma;

h - BbicOTa 3Taka B 3403aHUN, M,

g, - 8 - PA3HOCTb Y/eNbHbIX BECOB HAPY}KHOrO BO3ZyXa W BO3Ayxa B IMbTOBOM WwaxTe, H/M>, npuHumaeTtca
B 3aBMCMMOCTM OT TEMMNEpPaTYPbl HAaPY»KHOTO Bo3ayxa t, no Tabn. 3.

Tabnuua 3

PasHOCTb yAe/bHbIX BECOB BO3AyXa, H/M>, Ana NecTHUUHbIX KNeTOK U ANGTOBbIX LAXT

t, °C -45 -35 -25 -15 -10 -5
8. - 8u 1,7 1,5 1,1 0,85 0,7 0,56
ty, °C -16 -7,5 -4 -2,5 +4 +8

t, - TemnepaTtypa Bo3ayxa B NECTHUYHOMN KNeTKe N TMPTOBOM LuaxTe.

MNpumep 3. NnaHupoBKa A. OnpenennTb pacxosd Hapy*KHOro BO3Ayxa, No4aBaemoro B IMPTOBbIE LLAXTbI
16-3TaxKHOro *unoro goma (puc. 1 n 2, a). B cekumm 2 nudra. Ha Kaxkaom sTaxke B KOPUA0P BbIXOAAT 8
Agepeii. PacuetTHaa Temnepatypa Bosayxa muHyc 30 °C, ckopocTb BeTpa 5 M/c, BbiCOTa 3Taxa 3 M, Ha
BbIXO4€e U3 34aHUA NPAMOM Tambyp, WMPUHA CTBOPKMK aBepeit 0,7 m.

PeweHue:
1. Onpegensem gasneHue B 1MdTOBOM WaxTe Ha 1-m aTaxke no popmyne (20)
Pu1 = 0,7x5°x1,453 + 20 = 45,0 MNa;
r=353/(273 +t,) = 353/(273 - 30) = 1,453 kr/m’.

2. Haxoamm pacxof, Hapy>KHOro Bo3A4yxa, BbIXOAALLErO Yepes OTKPbITbie ABepu ANPTOB M 34aHMSA, NO
dopmyne (24)

Gu1 = [1930 + 10%(11x45 - 10)*°]x1,67x0,7 = 28000 Kr/u.
3. Onpegensem cpegHuUii pacxod, Bo3ayxa Ha KaxaoM aTaxke no popmyne (26)
Gep = 1050 + 5,2x45%° + 20(16 - 1) + 30(8 - 4) = 1505 Kr/u.
4. Pacxof, Bo3ayxa, NogaBaemMoro B iMdToBbIe WaxTbl, onpeaensem no popmyne (21)
Gy = 28000 + [1505 - 5(-30 + 25)](16 - 1) = 50950 Kr/u = 42458 m*/u.

5. Onpegensaem HeobxoAMMoe AaBNeHMe BEHTUAATOPA A4 NoAaquM HapyXHOro Bo3ayxa B AiMdToBbIe
WwaxTbl No ¢popmyne (27)



Pgew = DP.+ 45 + 16x3(1,5 + 1,1)0,5 = DP. + 107,4 Na.
2.5. MpuUTouHan NPOTUBOAbIMHAA BEHTUNALMUA NeCTHUUHO-IM$TOBOrO y3na «b».

MPUTOYHYIO NPOTMBOABIMHYIO BEHTUASALMIO Y31a b cneayeT NnpoeKkTMpoBaTb € Nogavyen obuwero pacxona
HapY»KHOro BO34yXa B NECTHUYHYIO KNETKY U ANGTOBYIO LLAXTY.

2.5.1. Obwmit pacxoa BO3AyXa, Kr/u, nogaBaemblil B HE3a4bIMAAEMYIO NEeCTHUUYHYIO KNeTKy 2-ro Tuna G, 1 B
nnoTosyto waxty G, cneayet onpeaenatb no popmyne

Gos = Gy + Gy = Gp(N - 1) + G + G, (28)
roe Ge, - CPefiHUI pacxos, HapyKHOTO BO3AyXa, BbIXOAALLEro Yepes HeMNOTHOCTM NMGTOBOM LWAXTbl CO 2-r0
Mo BEPXHWUI 3TaXK BKAOUYMTENBHO, ONpeaensieMmblit o puc. 3 B 3aBUCMMOCTU OT AaB/AeHUA B NNPTOBOM

WwaxTte Ha 1-m ataxke, Py, TeMnepaTypbl HAPYKHOTO BO34YyXa M 3TaXKHOCTU 34aHUSA.

G - PACXoA, BO34yXa, BbIXOAALLETO YEPE3 OTKPbITYIO BXOAHYIO ABEPb U3 34aHWA, Kr/ 4, onpeaenstoT no
dbopmynam:

npv NPAMOM Tambype: G, = 2875AP,.>; (29)
npu Z-06pa3Hom Tambype: G, = 2075AP,. > (30)

G, - pacxoa, AbiMa, Kr/4, yAanfemoro BbITAXKHOW NPOTMBOABIMHON BEHTUIALMEN U3 3TaXKa NoXKapa,
onpeaensiemMblii no pasgeny 1 PekomeHgaumii;

A - nnowab BXOAHbIX ABepeii B 3gaHKne, M’
P - naBneHue Bo3ayxa B BecTubtone, HaxogaT no ¢opmyne (20), Na.

2.5.2. Pa3HOCTb AaBAEHWNI B NeCTHUYHOM KneTke n nndptoson waxte DP, ,, = P, - P, Ha ypoBHe BEPXHErO
3TaKa 3aBMCUT OT NPUHATOrO cNocoba Nozaym Bo3ayxa B NECTHUYHYHO KNETKY U INDTOBYIO LIAXTY:

a) Npu nogaye obLLEro pacxoaa BO3AyXa B IECTHUYHYIO KNETKY, C OTBOAOM YacTu ero B IMGTOBYIO LWIAXTY,
pa3HOCTb AaBNEHUI peKomeHayeTca npuHMmMmaTh 60-150 Ma (puc. 2, 6, npumep 4);

6) Npu He3aBMCMMOM Nogade BO3AyXa B IECTHUYHYIO KNETKY U IMTOBYIO LLAXTYy Ppa3HOCTb gasneHuin DP,
pekomeHayeTca npuHumath oT 90 Ao muHyc 20 MNa (puc. 2, B, npumep 5).

2.5.3. [laBneHue Bo3ayxa, Ma, B iMdTOBOW LWaxTe Ha ypoBHe 1-ro 3TaxKa A1 OAHO30HHOW ECTHUYHOM
KNETKM ceayeT onpenensTb no ¢popmynam:

npu 2-x indTax: Py = 2Pgec- 0,1DP, ; (31)
npu 3-x andTax: Puy = 1,56Pe - 0,067DP, ; (32)

npu 4-x nndrax: Py, = 1,4Pg.. - 0,053DP, ,; (33)



2.5.4. Pacxoq Bo3ayxa, KOTOPbI HeobXxoAMM ANA Co3AaHMA NOANOopPa B IECTHUYHOM KneTke, G,, Kr/u,
onpeaenseTca no puc. 4.

2.5.5. Pacxopg Bo3ayxa Ana nMbToBOM WaxTbl G, Kr/4, onpegensem no pasHOCTU mexay 06Wum pacxogom
W PacXxoA0M B IECTHUYHYIO KNETKY

Gy = Ggs - Gy

2.5.6. [laBneHune Bo3ayxa, [a, co3gaBaemoe BEHTUAATOPOM, NOAAIOLWMM BO34YX B NECTHUYHYIO KNETKY 2-ro
TMNa, cnegyeT onpeaensatb no ¢popmyne

Peen = Peenw + DPyw, (34)
rae Pee.w - ONpeaensetca no ¢opmyne (27);
DP,,-non.2.5.2.

MNpumep 4. NMnaHupoBsKa b. 17-3TaxkHbIl XKWUI0N AOM C HE33aAbIM/IAEMOMN JIECTHUYHOM KNeTKon 2-ro Tuna. B
ceKkumm goma 2 nndTa 1 4 KBapTUPbI HA KaxkaoMm 3Taxke. TemnepaTtypa Hapy*KHoro Bosayxa —25 °C,
CKOPOCTb BETpa B X0/104HbIN Nepunog roaa 5 m/c (napameTtpsbl B). Bo3ayx noaaeTtca B NeCTHUYHYIO KNETKY U
M3 Hee 4acTb BO3/Ayxa 0TBOAMTCA B AMGTOBYIO LWaxTy (puc. 11 2, 6).

PeweHue:
1. Onpepnensem gaBneHue sosayxa B Bectubtone no ¢opmyne (20)
Poec = 0,7%5°x1,423 + 20 = 45 MNa.
2. Mo n. 2.5.2 npuHMMaem pa3HOCTb AaBNEHUIN B NECTHUYHOWN KneTke n nndtosoi waxte DP, , = 100 Ma.
3. No popmyne (31) onpeaensem gasneHne Bo3ayxa Ha 1-m aTaxke B IMPTOBON LIAXTe
Py =2x45-0,1x100 = 80 Ma.

Mo puc. 3,6 npu P, =80 Ma, t, =-25 °C 1 4 KBapTMpax Ha 3Ta*Ke HaxoAuUM CpeHUIN pacxod BO3ayxa yepes
HenAoTHOCTM NMTOBOM LWAXTbI U 3aKpbITble ABepn AMdTOB G, = 1430 Kr/u.

4. Mo popmyne (30) npu Z-ob6pasHom Tambype c asepamM naolaabio A = 1x2,2 = 2,2 MZOI'IpeLI,e/'IFIEM
pacxof Bo34yxa Yepes OTKPbITYI0 BXOAHYIO ABEPb 34aHUA

Ge = 2075x2,2x45% = 30623 Kr/u.
5. Mo dopmyne (28) Haxoamm obwmiA pacxod Bo3ayxa, NOAaBaEMOro B IECTHUUHYIO KNETKY:
Gos = 1430(17 - 1) + 30623 + 10044 = 63547 Kr/u.

Pacxop Bo3ayxa, KOMNEHCUPYHOLLMI Pacxos AblMa Ha 3TaxKe noxKapa, NpUHUMaem no npumepy 1 pasgena 1
PekomeHpauumii: G, = 10044 kr/u.



6. Mo puc. 4, 6 npun P, = 80 NMa n DP,, = 100 MNa HaxoaMm pacxof HapyKHOro Bo3ayxa, Heobxoaumblii ans
CO34aHuA noAnopa B NECTHUYHOM KNeTKe

G, = 24500 Kr/y = 20417 m*/u.

Pacxop Bo3ayxa, KOTOPbIA HEO6XOAMMO NPONYCTUTb U3 NECTHUYHOM KNETKU B ANPTOBYIO LLAXTY,
onpeaensem no PasHOCTU NOJYYEHHbIX PACX0L0B

Gy = 63547 — 24500 = 39047 Kr/u = 32539 m>/u.

7. laBneHwne, co3gaBaemoe BEHTUAATOPOM A4 NOSAUM BO34yXa B JIECTHUYHYIO KNETKyY, onpeaensem no
dopmyne (34) c yueTom noTepu AaBneHus B Bosayxosogax DP..

Peenx =80 +17x3,0x1,1 + 100 + DP. = 236 + DP..

BeHTMnATOpP cneayeT BbIbBUPaATb NO a3pOANHAMUYECKOW XapaKTEPUCTMKE NPU CTaHAAPTHOM TeMnepaType
TpaHcnopTMpyemoro Bo3gyxa 20 °Cur=1,2 Kr/m>.

MNpumep 5. MnaHuposKa b. PaccumTaTb NPUTOYHYIO NPOTUBOALIMHYIO BEHTUAALMIO C HE3aBUCUMOWM
nojayei Hapy*KHOTo BO34yXa B IECTHUUYHYIO KNETKY 1 NMTOBYIO WaXTY Mo ycnosuam npumepa 4 (puc. 1 u
2, 8).

PeweHue:

1. Mpwu Py = 45 MNa v npuHATOM cornacHo n. 2.5.2, pasHocTtu gasneHnn DP, ,, = 40 Ma onpeaenaem no
dopmyne (31) Py = 2x45 - 0,1x40 = 86 Ma.

2. Mo puc. 3, 6 npu t, = -25 °C n 4 aBepAax (KBapTUPax) Ha KaKAOM STaxe Haxognm G, = 1470 Kr/u.
3. Onpegensem cymmapHblid pacxog Bo3gyxa no ¢opmysne (28), cm. n. 5 npumepa 4
Gos = 1470x(17 - 1) + 30623 + 10044 = 64187 Kr/u

4. Mo puc. 4, 6 npu Py, =86 MNa n DP, , = 40 Ma HaxoaAnM pacxom Bo34yxa B IECTHUYHYIO KneTky G, = 17500
Kr/u = 14583 m3/u.

5. Pacxog Bo3ayxa, KOTOPbI He06X04MMO NoAaTh HEMOCPEACTBEHHO B IMPTOBYIO LIAXTY, PaBEH:

Gy = 64187 — 17500 = 46687 Kr/u = 38906 m>/u.

6. [laBieHWe, co34aBaeMoe BEHTUAATOPOM, NMOAAOWMM BO3AYX B IMPTOBYIO WaXTy, onpeaensem no
dopmynam (27) n (31), Na

Poenw=86+17x3,0x1,1+ P, =142 +P..

7. MonHoe pasneHne BEHTUNATOPA, NO4AIOLLErO BO34YX B NECTHUYHYIO KNeTKy, onpegensem no d)opmyne
(34), Na



Peeww =142 +40+ P, =182 + P..

2.6. MpuTOYHaA NPOTUBOAbIMHAA BEHTUNALMA NeCTHUUYHO-AndTOBOrO y3na B.

MpUTOYHAA NPOTUBOALIMHAA BEHTUAALMA Y313 B C OTAENbHBIMM BbIXOAAMU U3 KOPUAOPA HA NECTHUYHYIO
KNETKY M NMPTOBOM X0 NPOEKTUPYETCA C Pas3aeNbHOM Nogadelt HapyXHOTo BO34yXa B IECTHUYHYIO KNETKY
N ANOTOBYIO LLAXTY.

2.6.1. JasneHue Bo3ayxa Py, Ma, B nndTOBON WaxTe Ha NepBOM 3TaxKe B 34aHuAX 11 sTaxkei n bonee
onpeaensem no popmynam:

npu 2-x andrax: Py = 25 + 1,9P;.. - 0,22DP, ; (35)
npu 3-x andrax: Py =15+ 1,7Pg - 0,2DP, ; (36)
npu 4-x audTax: Pyi =5 + 1,4P,. - 0,18DP, ,; (37)

rae Pee. - AaBneHune B BecTubrone no dopmyne (20);

DP, . = Py- Py -non.2.5.2 npu cobnogeHnn MmakcMmasibHOM Pa3HOCTU AaBAEHWUM, YKa3aHHOW B Tabn. 4.

Tabnuua 4
MakcumanbHas pasHocTb gasaeHuii DP, , anA nnaHnpoBku B
Yncno staxei B Yucno Yncno K-w "P" [JaBneHun Bosayxa B Bectubtone P, MNa
34aHUN nnoTos ABepen Ha 20 40 60 80 100 120
aTaxe

10-14 2 8 152 133 110 95 75 57

2 16 128 100 70 40 12 -17

15-20 2 8 140 125 110 95 68 40

3 16 105 90 70 50 30 10

21-27 4 8 123 110 98 85 72 59

MonHoe AaBneHMEe BEHTUAATOPA, NOAAIOLErO BO3AYX B IMOTOBbIE WaXTbl, onpeaenserca no popmyne (27),
a ANA BEHTMAATOPA, NOAAIOLLENO BO3AYX B IECTHUYHYIO KNETKY, - No popmyne (34). O6wmin pacxos Bo3ayxa
Gos, KI/4, N0AaBaeMblil B HE33AbIMNAEMYIO IECTHUYHYIO KAETKY 2-ro TMna v B IMGTOBbIE LLAXThI,
onpepensaetca no dopmyne (28). G, onpeaenseTca no puc. 5 B 3aBUCUMOCTH OT AaBneHUA B INGToBOM
LIaxTe Ha NnepBoMm aTaxe P.;. Mpu aTom pacxod Bo3ayxa 414 NOAAYM B NECTHUYHYIO KNETKY onpeaenseTcs
no puc. 6, B IMPTOBYHO LIAXTY - MO PA3HOCTM MeEXK Ay OBOLLMM PacXxof40M M PACXOLOM B JIECTHUYHYIO KNETRY

Gy = Ggs - G

2.6.2. B TOM cnlyyae Korga NecTHUYHasA KNeTKa pas3feneHa Ha ABe 30Hbl C BHYTPEHHUM MePexonom mexay
30HaMM, pacyeT NoAnopa B NECTHUUHYIO KNETKY U INGTOBYIO LIAXTY peKoOMEeHyeTca BbINONHATb
HUXKecneaywnm metoaom. asneHue B 1MGpTOBON LIAXTE HA NEPBOM 3TaxKe onpeaenaertcs no popmyne,
Ma




Pu1 = A+ BPgec - CDPy (38)
rae A, B, C - koaddpuumeHTbl no 1abn. 5;
Pscc - AaBNEHME BO3AYXa B BecTubtone no dopmyne (20);

DP, . - Pa3HOCTb AaBNEHUI MEKAY NIECTHUUYHOM KNETKOM 1 INGTOBOW LLIAXTOM Ha YPOBHE BEPXHErO 3TaXKa
NECTHUYHOM KNETKU UNKN «pacceykm» (puc. 2, 4, e, )

DPyw = Purss = Puwwsss (39)

Mpu yncne sTaxkel B HUKHEN 30He NeCTHUYHOM KneTkn 6onee 10 pasHocTb AaBaeHuit DP, , He A0NXKHa
npesblllaTh NpeaesbHblie 3HaYeHus, yKasaHHble B Tabn. 4.

Tabnuua 5
KoadduumeHTtbl ana onpepeneHunn gasnenma P, Na, npu nnaHuposke B
Yucno KoadduumeHtsi A, B, C 8 popmyne (19) npu umcne nndrtos
sTaxken B 2 3 4
30He A B C A B C A B C
5 10,0 1,6 0,6 7,5 1,52 0,65 5 1,44 0,7
7 12,5 1,72 0,47 8,5 1,58 0,5 5 1,44 0,52
9 15,0 1,84 0,33 10,0 1,64 0,35 5 1,44 0,35
11 n 6onee 25,0 1,9 0,22 15,0 1,7 0,2 5 1,44 0,18

O6wmin pacxog Bo3ayxa, NOCTYNAIOLWMIA B IECTHUYHYIO KNETKY U IMPTOBYIO LWAXTY HUMKHEN 30HbI 34aHWUA,
onpegaensetca no ¢opmyne (28).

CpeaHuit pacxog, G, Ha KaXK40M 3Taxe CO BTOPOro No BepXHUI ANA HUXKHEW 30Hbl 34aHNA onpeaenseTca
no Tabn. 6.

Tabnuua 6

CpeaHMii pacxog Bo3AyXa Ha KaXKAbIW 3TaXK HUMKHENM 30Hbl 34aHMA CO BTOPOro No BepXHUiA G, Kr/u, npu
nnaaHuposKe B

DP, ., Ma, Ha «ypoBHe 3HaueHne G, Kr/u4, npu P4, Na
pacceykn» 30 60 90 120 150 180
150 1910 2165 2400 2640 2900 3140
45 1890 2100 2330 2580 2720 2920
25 1820 2070 2300 2560 2700 2900
-20 1560 1800 2070 2320 2570 1860

Pacxog Bo3ayxa 41A NOAAYM B HUMHIOW 30HY JIECTHUYHOW KNEeTKU G, ., Kr/4, onpeaensetca no puc. 7. Ans
nopaun B MMOTOBYIO WAXTY Gy, s Kr/Y, - No dopmyne

GLIJ,H3 = Goﬁ - GK.H3' (40)




[aBneHve Bo3gyxa B BEPXHEN YacTU HUMKHEN 30HbI IECTHUYHOM K/IETKM («YPOBEHb PacCeyKm»)
onpeaensertca no popmyne

Punss = Pur + DPyy - N3h(gH - gLu); (41)
rae Pyi - no dopmyne (38);
DP, . -non.2.5.2, 6;

Nsh - yncno ataxei B 30He M BbICOTA 3TaXKa;
g,-Ew - PA3HOCTb yAe/IbHbIX BECOB HAPYXHOTO M BHYTPEHHEro BO3AyXa, NpMHUMAaeTcA no Taba. 3.
JaBneHune Bo3ayxa B BEPXHEN YacTU BEPXHEM 30HbI IECTHUYHOW KNETKM onpeaenatoT no dopmyne
Puess = Pumss - 0,03Py; + 1(N3 - 5) (42)

Mo aaBneHuio P, 4, M AaBneHuto B indToBom waxte Py, paccuntaHHomy no ¢popmyne (38), onpeaenaiot
pacxog, Bo3Ayxa A1 BePXHEeM 30Hbl IECTHUYHOMN KNETKU, Kr/u, no ¢opmyne

Gyes = 11500 + 44/P, o35 - 21(Pys - 235) + 1060(Ns - 5). (43)
Mo puc. 8 onpenenatoT cpefHUI pacxos, Bo3ayxa Gepes, KI/4 Ha Kaxaplii 3TaX BEpXHEW 30HbI 34aHUA.
Pacxopn Bo3ayxa onsa BepxHel 30Hbl IMGTOBOM LWaXTbl ONPeAenatoT no popmysie
Guss = GepasN3 + G - Gy s (44)
O6wmin pacxog Bo3ayxa, NogaBaeMbl B IMPTOBbIE WaxXTbl, ONPeaenatoT no popmyne
Gy =Gy + Gugs. (45)
O6wmin pacxog, Bo3ayxa, N04ABAEMOTO B IECTHUYHYIO K/ETKY, OnpeaenstoT no popmyne
Gy = Gz + Gy g (46)
MNonHoe paBneHue BeHTUAATOPA, Ma, onpeaensatoT no Gopmynam:
a) AnA Wwaxt MMdTos
Poew. = DPc + Py + Nh(g, - 8u); (47)
6) 4N BepXHEW 30HbI NECTHUYHOM KNETKK
Poew. = DPc + Py g5 + ND2(g,, - 8u); (48)
B) /19 HUXKHEN 30Hbl IECTHUYHOW K/IETKU

PBeH. = DPc + PK.H3 + N3h2(gH - &u); (49)



roe DP, - noTepwu B ceTn Bo34yxoBoA0B 00BsA3KM BEHTUAATOPA, M3;

N - uncno aTaxei B 3a4aHUu;

Ns - YNCNO 3TaXKel B HUMKHEN 30He 34aHUS;

H - BbicOTa 3TaXka, M;

8. - Bu - PA3HOCTb YAEbHbIX BECOB Hapy»KHOTO M BHYTPEHHero Bo3ayxa, H/m>, onpeaensertca no Taba. 3;
P.1 - AaBneHWe Bo3ayxa B IMGTOBOM WaxTe Ha 1-m aTaxke, Ma.

Pacuer ﬂpMTO“IHOﬁ I'IpOTMBO,CI,bIMHOVI BEHTUNAUNN HECTHMHHO-ﬂMd)TOBOFO y3na [ aHanornyeH pacyeTy y3na
B.

Mpumep 6. MnaHuposKa B. PaccunTtaTb Nogavy Bo3ayxa B IECTHUYHYIO KNETKY U AMdTOBYIO WaxTy 18-
3Ta*KHOro aAMUHUCTPATUBHOrO 34aHMA.

JlecTHMYHaA KNeTKa MMeeT pacceyky Mexay AeBATbIM U AeCATbIM 3TaXKaMu C BHYTPEHHUM Nepexoaom uns
OJHOW 30HbI B APYIYO, PUC. 2, T - 2, XK.

B 3gaHMn 3 andTa, Uncno aBepeit Ha sTaxke - 16, BbicoTa 3TaxKa 3,3 M. Pacxoga AbiMma, yaanaemoro us ataxa
noapa, C, = 10000 Kr/4. KnumaTnueckmne xapakTepucTMKM MeCTHOCTHU: t,, = -25 °C, ckopocTb BeTpa 5 m/c.

Pewenue:
1. Haxognm pasneHue s sBectnbione no ¢opmyne (20)
Pec = 0,7x5°x1,423 + 20 = 45 Ma.

2. Pacxop, BO3AyXa Yepes BXOAHYIO ABepb N0WaAbio 2,2 M” npu Z-o6pasHom Tambype onpeaensem no
dopmyne (30)

Ge = 2075%2,2x45% = 30623 Kr/u.

3. NMprHMMaeM pa3HOCTb AABAEHUI MEXAY NECTHUYHOM KNETKOW U ANQTOBOM LLAXTOM HA YPOBHE PACCEYKM:
DP, ., =40 Ma un no dopmyne (38) n Tabn. 6 onpegensem gasneHue B IMPTOBON WaxTe Ha 1-M sTaxe

Pu1 =10+ 1,64x45 - 0,35x40 = 70 MNa.

4. Mo pasneHuto B AiMdTOBOM WaxTe Ha 1-m aTaxe P, = 70 Ma 1 pa3HOCTM AaBNEHUI C NeCTHUYHOMN KNeTKoMn
Ha ypoBHe pacceyku DP, , = 40 Ma no Tabn. 6 HaxoauM cpeaHUN pacxos, BO34yXa Ha KaXKAbli 3TaXK HUMKHEN
30HbI 34aHMA €O 2-T0 NO 9-1 aTax: G, = 2160 Kr/u.

5. 06wumii pacxon Bo3ayxa A/1A HAXKHEN 30HbI 3gaHKA onpegensem no popmyne (28)

Geym = 2160(9 - 1) + 30623 + 10000 = 57900 Kr/u.



6. Mo puc. 7 onpegensiem pacxog, BO34yxa, KOTOPbIA HYXKHO NoAaTb B HUMKHIOK YaCTb JIECTHUYHOW KNETKU
00 pacceykn, npu pasHoctn aasneHum P, , = 40 MNa n gasneHunu B waxte P,;=70 MNa nytem nHtepnonaumm
ana N3 =9 Haxoaum G, ,,; = 21000 Kr/u.

7. [laBneHve BO34yxa B BEPXHEN YaCTU HUMKHEN 30Hbl IECTHUYHOW KNETKU «YPOBEHb PACCEUKU»
onpeaensem no ¢opmyne (41)

Piuse =70+40-9x3,3x1,1 =77 MNa.

8. Pacxog BO34yxa, KOTOPbIN AONKEH NOCTYNUTL B 34aHME YePe3 HUMKHIOK Y4acTb IMGTOBON LIaXTh,
onpegensem no ¢opmyne (40)

Guvs- = Geym - Gyws = 57900 — 21000 = 36900 Kr/u.
9. Haxoaum faBneHue B BEPXHEMN YacTu BEPXHEN 30Hbl NECTHUYHOM KNeTku no dopmyne (42)
Pusss =77 -0,03x70 + (9 - 5) = 80 Ma.
10. No popmyne (43) HaxoauM pacxos, BO3yXa B BEPXHIOK 30HY NECTHUYHOMN KNETKM
Guss = 11500 + 44x80 - 21(70 - 235) + 1060(9 - 5) = 22725 Kr/u.

11. Mo puc. 8 onpeaensem cpeaHNn pacxos BO3AyXa Ha KaXK/blil 3TaX BepXHeM 30Hbl 34aHNA, NpU
[aBaeHun B IMdToBol Wwaxte Py = 70 n gaBneHnm Py g, = 80 Ma G, = 2700 Kr/u.

12. No dopmyne (44) onpeaensem pacxos Bo3a4yxa 419 BEPXHEN 30HbI TMPTOBOM WaXTbl

Gy.ps- = 2700%9 + 10000 — 22725 = 11575 Kr/u.

13. O6wwit pacxos Bo3ayxa, NOAAaBaeMbli B 34aHNe Yepes MPTOBbIE WaxTbl, onpeaensem no ¢opmyne
(45)

G, = 36900 + 11575 = 48475 Kr/u = 40396 m>/u.
14. O6bwumit pacxon Bo3ayxa, NOAABAaEMOro B IECTHUYHYIO KNETKY, Haxogum no dopmyne (46)

G, = 21000 + 22725 = 43725 Kr/u = 36436 m*/u.

15. NonHoe AaBneHMe BO34yxa, KOTOPOE A0XKEH 0becneynTb BEHTUAATOP:
a) anA Wwaxtbl NNPTOB

Pgen = DP.+ 70 + 18%3,3x1,1 = DP.+ 135 Ma;
6) AnA BepxHen 30HbI NECTHUYHOM KIETKU

Pgew = DP.+ 80 + 18%3,3x2x1,1 = DP_. + 211 Na;



B) AN1A HUXKHEW 30Hbl NECTHUYHOMN KNEeTKU
Poew = DP. + 77 + 9x3,3x2x1,1 = DP. + 142 Na;
2.7. MpoTtnBoabIMHanA 3aWwmUTa TaMbyp-LUNI030B.

2.7.1. MpUTOYHBIN BO3AYX NOAAETCA B TaMOyp-LU/It03bl NPU BXOAE B HE3aAbIMIAEMYIO IECTHUYHYIO KNETKY
3-ro TMna.

2.7.2. Pacxog, Hapy*KHOro Bo3AyXa B TamMbyp-LUt03 NIECTHUYHOM KNETKKU 3-ro TUNA Ha 3Taxke MnorKapa
cnegyet onpenenAatb U3 pacdeta nogaym 4700 N\3/q nnn 5640 kr/u Ha 1 m? NnaoLWaaun oTKPbITON CTBOPKMU
ABepu Tambyp-Lwnio3a.

2.7.3. Pacxoq, Hapy>KHOro BO34yXa, Kr/u, B TambByp-Lu/103bl 3aKPbITbIMM ABEPAMM OCTa/IbHbIX 3TAXKEN
cnepyet paccymTbiBaTb No popmyne

G =3157xA,(20 + 0,7V*xr)**(N - 1), (50)
roe Ay - naowajb, M2, HenNoTHOCTE 1 Weneit B npuTBOpPax ABepei Tambyp-Lunto308, m%;

V - cKopoCTb BeTpa, M/c, Hapy»HOro BO3/yxa B X0/104HbIN Nepuos, roaa npu napamerpax b, Ho He 6osee 5
m/c;

r - NIOTHOCTb HAPYHOTO BO34yXa, Kr/m°, B XON04HbIA Nepuoa roaa npu napameTpax b;
N - YyMcno 3TaxKen NeCTHUYHOM KNeTKN.

2.7.4. CnepyeT paccunTaTh pacxos, BO34yxa Yepes HeMOTHOCTM 3aKPbITbIX K/1anaHoB Ha BCEX STaKax
34aHMA, KpOMe 3TaxKa noxapa, no ¢opmyne (5) pasgena 1 PekomeHgaumin npu cpegHem U3bbITOYHOM
JaB/ieHMUN B NOAatoLLLEeM BO34YyX0BOAE M Yepes HeMIOTHOCTU BO34yx0Boa0B no Taba. 2. Ecam pacxos,
BO3/yXa Yepes HenI0THOCTM 3aKPbITbIX KAanaHOB MeHbLe Tpebyemoro ans Tambyp-wwaio308 no popmyne
(50), To ero cnepyeT 0ob6ecneynTb HEMO/IHBIM 3aKPLITUEM KAMAaHOB UM APYTMMK Criocobamu Npu Hanagxe
CUCTEMDI.

Mojauy HapyXHOro BO34yXa BO BPeMs Mo¥apa B Tambyp-Lto3bl Nepes, NeCTHUYHbIMM KNeTkamu 3-ro Tuna
pekomeHAyeTca NpeaycMaTpUBaTh OT CNeLManbHOro BEHTUAATOPA, HAarHeTaloLWero BO3AyX B BEPTUKANbHYHO
LUAXTY C YCTAaHOB/MIEHHbIMM Ha KaKA0M 3TayKe aBTOMaTUYECKMMM KanaHaMu, OTKPbIBAEMbIMM NO CUFHANY
AbIMOBOTO AaT4MKa, Pa3MeLLEeHHOro B Kopuaope. B KayecTee NPUTOYHOrO KAanaHa pekomeHayeTcs
MCMO/1b30BaTb AbIMOBOW KaanaH.

MpOV3BOAUTENBHOCTL MPUTOUHOM CUCTEMBI, M>/4, TECTHUUYHOM KNEeTKM 3-T0 TUNa onpeaenseTca Kak Cymma
pacxofa Bo3gyxa, N04aBaemMoro B Tambyp-Luio3 Ha 3TaXKe NoXKapa, pacxoda Bo3gyxa B OCTaNbHble TaMbyp-
LU/O3bI C 3aKPbITbIMM KAanaHamu no popmyne (50) 1 yTeukn Bo3ayxa Yepes HenoTHOCTM BO34yXOBOA0B.

2.7.5. MpUTOK Hapy»KHOTro BO3ayxa B TaMmbyp-Lit03 nepes eCTHULEN B NOABa/IbHOM NOMELLLEHUN

KaTeropuum B cnesyeT paccunTbiBaTb NPU 0A4HOM OTKPLITON ABEPU U3 TaMbyp-LI03a B NOABaNbHbIN 3TaX
2

npwu pacxoae sosayxa 4700 M /uHalm naowaau aAsepu.



2.7.6. Pacxof, Hapy»KHOro Bo3ayxa B TaMbyp-wnto3 nepes AM$TOBOM LWAXTOM B NOABAbHbIX 3TaXKax
cnepyeT PaccymnTbIBaTb NPU 3aKPbITbIX ABepAx no popmyne (50).

Mpumep 7. OnpeaennTb pacxos Bo3ayxa A5 No4ayun B Tambyp-Luto3 (4Bepu 3aKPbITbl), PAcroNOKeHHbIN
nepes MMQTOBOW LWAXTOM B NOABA/IbHOM 3TAXKeE.

Tambyp-Lwnt03 UMeeT Ha BXoAe ABepb pasmepom 1°2 =2 m> 1 asepb B 1MdTOBYIO WaxTy pasmepom 0,82 =
1,6 M°. NPUTBOPBI UMEIOT LLE/M LMPUHOIM 2 MM, obLueit naowaabto [(1 +2)2 + (0,8 + 2)2]0,002 = 0,0232 m°.
PacuetHaa TemnepaTypa Bo3ayxa —25 °C, nnoTHOCTb Bo3ayxa 353/273 —25=1,423 KF/M3. CKopocTb BeTpa 5
m/c.

Pacxoa onpeaensem no popmyne (50)

G = 3157x0,0232x(20 + 0,7x5°x1,423)%°/1,2 = 409 m*/u.
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Puc. 1. MnaHuposku A, b, B u I necTHUYHO-INDTOBLIX Y3/10B



1 - necTHMUa B HE3aAbIMNAEMOWN NECTHUYHOM KNeTKe 1-ro TMMa C Nepexofom Yepes HAPYKHYIO 30HyY; 2 -
NIeCTHUL,A B HE33AbIMIAEMOM NECTHUYHOW KNneTke 2-ro TMna; 3 - indToBon xonn; 4 - Kopuaop; 5 -
NPUHUMAEMASA B pacyeT OTKPbLITAA ABEPb Ha 3TaXKe No¥Kapa; 6 - WaxTa AbiIMmoyaaneHus; 7 - Bepb, 3aKpbITan
npu noxape; 8 - TMNOBOM aTax; 9 - nepsbii 3Tax; 10 - nndToBas waxrta; 11 - inodT; 12 - ABEpPb ANA BbIXOAA
u3 3g4aHuA
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Puc. 2. MpuHUMNManbHble cXxembl MOAAYN HAPYXKHOMO BO34yXa B HE3a4bIMIAEMble NeCTHUYHbIE KNEeTKN 2-ro
TMNa n J'IVId)TOBbIe LaxTbl

a - B IMOTOBYIO WAXTy NpU HE3aAbIMNAEMOM NeCTHUYHOM KneTke 1-ro TMna; 6 - B He3agbimaaemyto
NECTHUYHYIO KNETKY 2-T0 TUMa, C MPOMYCKOM YacTu BO34yXa B IMPTOBYHO LIAXTY; B - B HE33AbIMISEMYHO
NECTHUYHYIO KNETKY U INPTOBYIO LIAXTY OTAE/IbHBbIMU CUCTEMAMMU; T, A, €, XK - B He3aZblMsemble



NeCTHUYHbIE KNeTKKU 2-ro TUNa ¢ paccedkamu; 1 - indToBanA WaxTa; 2 - IECTHUYHAA KNETKA; 3 - BEHTUAATOP;
4 - BEHTUNALMOHHBIW KaHan; 5 - pacceyka; 6 - BecTnbonb
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Puc. 3. CpegHuit pacxoa Bodayxa G, Kr/4, Ha KaxApliA 3TaX cO 2-ro No BEPXHWI B 3aBUCMMOCTM OT
AaBneHus Bo3ayxa B IMGTOBOM WaxTe Ha 1-m 3Taxke Pyq, MNa, yncna gsepeit Ha aTaxke U TemnepaTypbl
Hapy»XHOro BO34yxa B X0/104HbIM nepuog roga (napametpbl b) ana 1-14-staxHoro (a), ana 15-20-31axkHoro

(6) n 21-27-3taxkHoro (B) 3aaHuA

Homep Kpusomn 1 2 3 4 5 6
Yucno asepent 16 8
Temnepatypa, °C -45  -25 -5 -45  -25 -5
Homep Kpusomn 10 11 12 13
Yucno asepen 8

Temnepatypa, °C -45 -25 -5 -45

Ona puc.
3,an3,6

Ona puc.
3,B
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Puc. 4. MNnaHunposKa b. Pacxopa Bo3ayxa G,, Kr/4, AN He3aAbIMAAEMOM NeCTHUYHOW KNeTKU 2-ro Tna B
3aBUCUMOCTU OT PA3HOCTU AAB/IEHUN MeXKAY NeCTHUYHOM KneTkol u nudrosoi waxtom DP, ,, Ma, Ha
BEPXHEM 3TarKe U OT AaB/ieHMA B IMPTOBOM WaxTe Ha 1-m aTaxe Py, Ma

Yncno Homep KpnBOI1, COOTBETCTBYIOLLMIN AaBAEHUIO B AMPTOBOM LaxTe Ha 1-m aTaxke Py,
MNa
staweit |imotos | 1 | 2 [ 3[4 5|6 78] 9 |10]11]12] 13 [14]15
10-14, pwuc. 2 240 | 180 | 120 | 60
4,a
3 180 | 130 | 80 | 30
15-20, puc. 2 240 | 180 | 120 | 60
4,6
3 180 | 130 | 80 | 30
21-27, puc. 3 190 | 140 { 90 | 40
4,8
4 140 | 80 | 20
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Puc. 5. MnaHuposka B. CpeaHuii pacxog, Bo3ayxa Gep, Kr/4, Ha KaxAbli1 3Tax €O 2-r0 Mo BEPXHUIA B

3aBucumoctu ot DP, , n P4, MNa

ul?

TMa

KpwvBble pasHOCTM gasneHuii [, B 3aBUCMMOCTM OT AaB/IeHUA B AMPTOBOM LLaxTe

Yucno
Ha 1-m ataxke P, MNa
stameli  |peepeii | 1 [ 2|3 ] 4 [5] 6 [ 7 | 8]9]10]11] 12 | 13 |14] 15
10-14 16 150 | 40 | - Mpumep Py, = 70 Ma, G = 2000 Kr/y; DP, , =40 Na
20
8 150 | 40 | -
20
15-20 16 150 | 40 | -
20
8 150 | 40
20
21-25 16-8 150 | 40 | -20
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Puc. 6. MNnaHnposKa B. Pacxopa Bo3ayxa G,, Kr/4, B NeCTHUYHYIO KNeTKy 2-ro TMNa B 3aBUCMMOCTU OT
pasHocTu gasnenHnin DP, , Ha ypOBHe BEpXHEro 3Ta)Ka 1 AaBaeHna B IMGTOBOM LWaxTe Ha 1-m aTaxe Py, MNa

[la

Yncno Homep KpnBOM, COOTBETCTBYIOLWLNI AaBAEHUIO B TIMPTOBOM LIAXTE HA 1-M
3Taxke Py, MNa
aTaXKemn nnoTos | agepent | 1 2 3 4 5 6 7 8 ‘ 9 10 | 11| 12 |13

10-14 2 8 190 | 30 | 110

2 16 190 | 30 | 110
15-20 2 8 250 | 150 | 60

3 16 160 | 20
21-27 2 8 164 | 24
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Puc. 7. MnaHnpoBKa B. Pacxoa HapyKHOro Bo3ayxa G, ., KI/4, B HUXKHIOKO 30HY N€CTHUYHOMN KNETKU 2-T0
Tvna npu Py, paBHom 1 - 190 Ma; 2 - 110 Ma; 5 - 30 Ma; 4 - npefenbHbli pacxos Bo3ayxa Npu 7 3TaxKax B
30He; 5 - 7O e, npu 11 s3TaxKax B 30HE C BHYTPEHHMM NEePeXoLoM MeXKAY 30HaMMU; 7 - YNCO STaxen
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Puc. 8. MNnaHnpoBKa B. CpeaHuii pacxos Hapy»KHOTo Bo3Ayxa, Kr/u, ona BepxHen 30Hbl 34aHuA M3 5 nan 13
3TaXKeW C BHYTPEHHUM Mepexo0oMm B HUMKHIOK 30HY B 3aBUCMMOCTM OT AaB/IeHUA BO34yXa B IMGTOBOM



waxTte Ha 1-m aTaxke Py, M AaBNEHUA B BEPXHEN 30HE Ha BEPXHEM 3TaxKe P, 4., paBHOM ans Kpusoii 1 - 220,
2-180,3-150,4-90mn5-60MNa

NPUNOKEHUE 1

OCHOBHbIE TEXHUYECKUE OAHHBIE MPOTUBOMNOAPHbIX AbIMOBbIX K/TANAHOB

No
MapameTp KAM-2 | KNK-1 | KNBC-1 | KNA-4 | KNY-1M
n.n.
Mpeaen orHeCToMKoCTU, MUH, HE MeHee 60 90 60 60 60
2 [[puBegeHHOE conpoTuBaeHme 8000/F,,

AbIMOra3onpoHULaHuIo Npu Temnepatype 20 °C s
3aKPbITOM NOIOXKEHUM KNanaHa Kr 'xm™, He MeHee
3 |MiHepumMoHHOCTb cpabaTbiBaHus, C, He bosiee 2 30 60 2 20
HomunHanbHOe HanpAXXeHMe nepemMeHHOro ToKa 220
yactoTtoi 50 'u, B
MoTpebnseman MOLWHOCTb, BT 100 15 25 19 8
6 |Macca KnanaHa B 3aBUCMMOCTH OT
TUMNOPA3MepPHOro pAaaa, Kr
He meHee 13 4 4 - 6
He bonee 17 100 80 10 72

3KcnayaTaumMsa YKasaHHbIX KNanaHoB A0/1KHA OCYLLECTBAATLCA B 3aKPbITbIX MOMELLEHUAX, Kpome
nomeLleHunit Kateropunii A u b No NoXapoB3pbIBOOMNACHOCTM.

Bce BbllWeyKasaHHble AbIMOBbIE KnanaHbl NpoLwan ucnbitanma so BHUNIMO MB/L, Poccum, Ha OCHOBaHUM
KOTOPbIX BblAaHbl cepTUdUKaTbl COOTBETCTBUA U NOXKAPHOM He30nacHOCTH, a TaKkKe NLEH3UM HA NPaBO
MCMNO/Ib30BaHUA 3HaKa COOTBETCTBUA NOXKAPHOM 6e30NacHOCTMH.

NPUNOMEHMUE 2
KNANAH AbIMOBOW KAM-2

3A0 «BUHIC-M»

143900, Mockosckas 061., 2. banawuxa-3, a/a 7,
men/gakcel (095)529-76-39, 521-32-56, 523-05-49

TY 4854-003-11758775-94

Cxema KOHCTpyKumMn KnanaHa KAM-2
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1 - Kopnyc KfanaHa; 2 - 3aC/N0HKa; 3 - 3/1eKTPOMarHuT; 4 - cepAeyYHUK 3NeKTPOMarHuTa; 5 - peryanpyemas
cKoba; 6 - 0Cb NOBOPOTA 3aC/NOHKK; 7 - NPYKMHA; 8 - YNNOTHUTENDL; 9 - KOHLEBOW BbIKAto4YaTenb; 10 - WTbipb;
11 - KpoHLWTENH; 12 - pe3NHOBbLIN aMOpPTM3aToP

B munnnmetpax

LWnpurHa BbicoTa OnvHa NMpoxogHoe ceveHue, m?
550 440 165 0,3
700 500 165 0,2

KnanaH OCHalleH aBTOMaTU4eCKkn U ANCTaHLUMOHHO ynpaBaaeMbIM 3/1EKTPOMATHUTHbIM NN
3/1EKTPOMEXaHNYECKMM NPUBOAOM. N0 3aABKe 3aKasuMKa NOCTaBAAOTCA AEKOPATUBHbIE PELLETKN, a TaKKe
M3roTOBAAIOTCA KAanaHbl APYrMX YCTaHOBOYHbIX pa3mepoB (MUHUMaNbHbIN pasmep 3507300 mm, 6onee
800°600 mm - B cbOpKe KacceTHoro Tmna).

3I'IEKTpM‘-IeCKaF| cXema NoAaKNrYeHNA KnanaHa K,U,M-Z C 3/1IEKTPOMATrHUTHbIM NPUBOAOM
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3MI - 3n1eKTPOMarHUTHbIN NpusoA; M - anekTpomarHuTt; KB - KoHUeBoi BbikatoYaTenb; /11, J12 - namnbl
CBETOBOW curHanusaumm; T - Tymbiep BKAOUEHUA/BbIK/IOYeHMA aneKkTponutaHua; PB, KPB - pene BpemeHn,
KOHTaKT pesne BpemeHu; MNMK - npnbop npMemHO-KOHTPObHbIN

dneKTpuyeckan cxema noakaoveHua knanaHa KAM-2 ¢ npusogom «Belimo»
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3MI - aneKkTpomexaHnyeckunit npusog, «Belimo»; M - anektpoasuratens; /11, 12, 13 - namnbl CBETOBOM
curHanusaumm; T - Tymbaep BKAOYEHUA/BbIKAOYEHUA dneKTponuTanua; P, KP - pene, KoHTaKT pene; MK -
nNpuBop NPUEMHO-KOHTPOIbHbIN

NPUNOXEHUE 3
KNNAMAH AbIMOBOW KMK-1

TOO «BUHIC»

141080, Mockosckas 0611., 2. KObuneliHbil, MKPH 3, a/a 13,
men/gpakc (095)515-07-91

TY 4854-84-015-11758775-99

KoHcTpykTUBHAA cxema KnanaHa KIMK-1

]
L C

CTeHoBOW AbIMOBOM KnanaH
1 - mexaHM3M NpuBOAA; 2 - 3aC/IOHKA; 3 - Kopnyc; 4 - TEPMOBCMYYMBAOWMIACA YIIOTHUTEND; 5 - pelleTKa
TunopasmepHbI paa BHYTPEHHUX U YCTaHOBOYHbIX Pa3MEPOB MOMepeyYyHoro cedeHuns KnanaHos KMK-1

TunopasmepHbIn pag, TunopasmepHbIn pag,

YcnoBHoe o603HayeHue BHYTPEHHUX Pa3mMepoB YC/NTIOBHbIX YCTAHOBOYHbIX

KnanaHa KIMK-1 nonepeyvyHoro cevyeHumn pa3smeposB KaanaHa

KnanaHa (A'B’L), mm abimoyganenus (D'C'L), mm

1 KMK-1.010.01 1507150°230 270°270°230
2 KMK-1.010.02 200200230 320320230
3 KMK-1.010.03 250°250°230 370°370°230
4 KMK-1.010.04 300°300°230 420°420°230
5 KMK-1.010.05 400°400°230 520°520°230
6 KMK-1.010.06 500500230 620°620°230



YcnosHoe obo3HayeHue

TunopasmepHsbIl pag,
BHYTPEHHMX pPa3mepos

TunopasmepHsbIl pag,
YCNIOBHbIX YCTAHOBOYHbIX

Nen.n KnanaHa KIMK-1 nonepeyvyHoro cevyeHmn pasmepoB KaanaHa
KnanaHa (A'B’L), mm abimoyganenua (D'C'L), mm

KMK-1.010.07 600°600°230 720°720°230
KMK-1.010.08 800°800°230 92079207230
KMNK-1.010.09 1000710007230 112011207230

10 KMK-1.010.10 1200°1200°230 1320713207230

11 KMNK-1.010.11 1500715007230 1620716207230

12 KMNK-1.010.12 200072000230 2120°2120°230

13 KMK-1.010.13 500°700°230 620°820°230

Mo cneuyanbHbIM 3aKa3am U3rOTOBJIAKOTCA K/1anaHbl C MPOMEXKYTOUYHbIMW 3HAYEHUAMM PA3MEpPOB
NnonNepeyvyHoro ceyeHus, ykasaHHbIX B TUNOpasmepHom page ¢ warom 50 mm. KnanaH ocHaweH
ABTOMATMYECKM U ANCTAHLMOHHO YNpaBaAeMblM 31eKTPONPMBOAOM, KOTOPbIN YCTaHAaBANBAETCA MO 3aKasy
BHYTPW UM CHapYKM Kopnyca. 3aKa3 KnanaHa npoussBoanTca no popmyne

KMK-1.010 XX XX X

Cde

rae C - ykasaTtenb pa3mepa KnanaHa no tabauvue TmnopasmepHoro paaa; d - ykasatenb Tuna npusoga (M -
3N1EeKTPOMarHUTHbIM Npmeog, I - sNeKTpomexaHUUYeCKUi NpuBoA); e - ykasaTteb HasHaveHus ([ -

AbimoBoi, O - orHesazeprkuBatowmin). Mo 3akasy KOMNAEKTYETCA AEKOPaATUBHOM peLleTKoN.

MpuHuMnNManbHana aneKTpocxema KnanaHa KMK-1



=777
'3-_1
8

- T
|
I
|
i
I

o
1
IS -
2208, sy | J

! T smnm
o 12..24 220 B, 50 I'y
r W w— — —— h .
{
| = \LJ l
Brox P11 P2
‘ | X moseapmacsu
aEmoManuxn st

NMPUNOXEHUE 4

KNAMAH AbIMOBOW KNBC-1.4,

OTKPbITOE AKULMOHEPHOB OBLLECTBO
«BO3AYXOTEXHUNKA»

121471, Mocksa, yn. PabuHoeas, 40, men. 447-01-11, ¢pakc 448-53-01
TY 4863-182-04612941-98 Yepres: PK-293

PK-294
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Kog, 0O603HayeHue CeyeHne, mm | [nwnHa, Konunyectso | Macca, Kr
MM CTBOPOK,
WwT.

5KAC02930L, PK-293 150°150 200 1 51
5KNAC02931L, -01 200200 6,4
5KNAC02932L, -02 250250 7,6
5KAC02933L, -03 300300 8,8
5KTAC02934L], -04 350350 10,2
5KTAC02940L, PK-294 400400 180 2 14,8
5KNAC0294 1L, -01 500500 19,1
S5KNAC0294214 -02 600600 23,6
S5KNAC02943L, -03 800°800 220 35,0
S5KNAC02944L], -04 | 100071000 280 49,7

KnanaH ocHaweH aBTOMaTUYeCKN U UCTaHLMOHHO YNpaBaAeMbIM dNEKTPOMEXAaHNYECKUM NPMBOAOM. 1o

cneupmanbHbIM 3aKa3am KnanaHbl U3roTOBAAIOTCA C MPOMEXKYTOYHbIMW 3HAYEHUAMM PA3MEPOB CEYEHUSA C
warom 50 mm B npeaenax ot 150 go 1000 mm. 3aKas KianaHa npomnssBoanTca no popmyne

KNBC-1Y(A'B),

roe Y - ykasatenb HasHadyeHua ([ - abimosoit, O - orHesagepskuBatowmin); A'B - nonepeyHoe ceyeHue

KnanaHa.




AneKkTpocxema KnanaHa KMNBC-1
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KB1, KB2 - KoHUeBble Bbikatodatenn; KA1, KA2 - KHONKM ANCTaHUMOHHOIO ynpasaeHus; P - 610K pene ¢
HOPMaNIbHO PA30OMKHYTbIMK KOHTaKkTamu P1 n P2; 3M - anekTpoasuratenb npmsoaa; /11, /12 - ceetosble
MHAMKaTOopbI

NPUNOXEHUE 5
KNANAH AbIMOBOM KNA-4

000 «BE3A»

105203, Mocksa, yn. 16-s Mapkosas, 0. 5,
mesn/pakc 461-60-33, 461-25-14, 461-14-41

TY 4863-020-40149153-99
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1 - Kopnyc; 2 - NoNaTKa; 3 - 31IeKTPOMArHuT; 4 - KOHEYHbI NepeKIoYaTeNb

h+ 80
h
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WnpuHa b BbicoTta h OnuvHal
500 500 160
700 500 160
500 700 160

KnanaHbl coxpaHatoT paboTocnocobHOCTb NPY BEPTUKAIbHOM YCTAHOBKE M PACcNONOMKEHMU 3EKTPOMarHmTa
cBepxy. KnanaH ocHallleH aBTOMaTUYeCKM U AUCTAHLMOHHO YNpaBAseMbIM 3/1€KTPOMArHUTHbIM MPUBOAOM.
Mo 3aKa3y KOMMNEKTYeTCA AEKOPATUBHOWM peLLeTKON. 3aKas KaanaHa nponssoanTca no ¢opmyne

KN/-4-A'B-C-H-P,

roe A'B - nonepeyHoe ceyeHue KnanaHa; C - BapuaHT «A» ¢ aBymsa diaHUammM, BapuaHT «b» ¢ ogHum
dnaHuem; H - HomrHanbHoe HanpaxeHue 24 namn 220 B; P - npyn KOMNAEKTauum peLleTKomn.

dneKTpuuyeckue cxemol noakatoueHna knanaHa Kra-4 c snekTpomarHurom
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3M - aneKkTpomarHut, PK; - KOHTaKT 6/10Ka aBTOMATUYECKOro NOXKaPOTYLEHMA (B KOMMIEKT NOCTaBKU He
BX0AuT); PK; - KOHTAKT pene BpeMeHM (B KOMMNIEKT NOCTaBKM He BXoamT); KH - KHOMKa AMCTaHUMOHHOTO
OTKPbITMA KNanaHa (B KOMMNEKT NOCTaBKM He BXOAMT); PKs - KOHTaKTbl KOHLEBOIO NepeKkatoYaTensa ans
CUTHAM3aL MU NOJIOXKEHMA IONATKM KNanaHa («3aKpbITo» - «OTKPbITO»); J11, /1, - namnbl CUrHanM3aLmm
NOJIOXKEHMUA NONATKM KNanaHa (B KOMMNAEKT NOCTAaBKM He BXOAAT)

NMPUNOXEHMUE 6
KNANAH AbIMOBOWM KNY-1M
TY 4863-031-40149153-99

000 «BE3A»

105203, Mocksa, yn. 16-s Mapkosas, 0. 5
men./paxc 491-60-33, 461-25-14, 461-14-41
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1 - Kopnyc; 2 - IoNaTKa; 3 - UCMOIHUTE/IbHOE YCTPOCTBO

Pazmepbl, mm Kon-Bo Macca, Kr
A B t m L NonaTok, WT.
100 100 130,0 4 300 1 6,0
150 150 180,0 4 300 1 7,0
200 200 230,0 4 300 1 8,0
250 250 140,0 8 300 1 9,5
300 300 165,0 8 300 1 11,0
400 400 143,3 12 300 2 15,0
500 500 132,5 16 300 2 19,0
600 600 157,5 16 300 2 24,0
800 800 166,0 20 300 4 35,0
1000 1000 171,6 24 300 4 47,5
1200 1200 205,0 28 300 6 71,5

KnanaH ocHaweH aBTOMaTU4YeCKN U UCTaHLNOHHO YNPaBAAeMbIM 3NEKTPOMArHUTHbIM NN

aN1eKTpoMexaHN4YeCcKum npmueoaom. o 3aaske 3aKas4ymKa nocraBnsaeTca AEKOPaTUBHO Oorpaxkaatouian

CeTKa, MOHTaXHaA pamMa AN1A KpenaeHnAa KnanaHa K CTpOMTel'IbHOf/‘I KOHCTPYKL MW,

Mpu 3aKase KnanaHoB cneayeT yKasaTb: KnanaH gbimoBolt KMY-1M, pasmep A'B, Tmn npusoaa,

HanpaxeHue nutaHna 24 nan 220 B.

dNeKTpuyecKkme cxembl NOAKNIOUEHUA UCMOTHUTENBbHBIX YCTPOUCTB KnanaHa KNY-1M

a) anekTponpueog dGMpmbl «beanmo»

dnekTpoasuratens LF-230-S (LF-24-S)

KoHTaKTHasA rpynna
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Ona LF 230-S: npu OTKAOYEHMM NPMBOAA OT CETU KOHTAKTbI NepeKkatovaTena A0/IKHbI PaCKPbITbCA HE meHee
yem Ha 3 mm.

Ons LF 24-S: nogcoepmHeHue Yyepes TpaHchopmaTop.
dnekTpoasuratenb BP-230 (BF-24) - no 18 Hm; NF-230-S - no 8 Hm AF 230-S - oo 15 Hm (AF 24-8)

KoHTaKTHaA rpynna
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6) 3N1eKTPOMarHMTHbIN NPUBOA,

DM - aneKkTpomarHmut
PK; - KOHTaKT 6710Ka aBTOMaTMYECKOTO MOXKAPOTYLIEHUA (B KOMIMIEKT NMOCTaBKMN HE BXOAMT)
PK; - KOHTaKT pe/sie BpemeHM (B KOMMNIEKT NOCTaBKW HE BXOAMT)

PK; - KOHTaKTbl KOHL,EBOrO Mepek/oYaTeNs 419 CUrHANU3a LMK NMONOMKEHMUA NONATKM KAanaHa («3aKkpbITo» -
«OTKPbITO»)



KH - KHOMKa AMCTaHLMOHHOIO OTKPbITMA KNanaHa (B KOMMIEKT NOCTaBKN He BXOAMT)
Ny; N, - namnbl CUTHANM3aLUMM NONOXKEHNA NONATKU KNanaHa (B KOMMNJIEKT NOCTaBKU He BXOAAT)
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