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YTBepxaeHo yuebHeIM ynpasnenuem MOU

MNoaroToeneHo Ha kacbeape HETPAAULMOHHBIX U BO306HOBNASEMbIX
WCTOYHUKOB 3HEPruu

TexHUKO-3KOHOMHUYECKHe XapaKkTepucTuKu Manow
TMAPO3HEpreTkn  (cnpaBodHble  MaTepuansl) - MeToguueckoe
nocobwe/ B.WN. Buccapuoros, H.K. Manunun, .B. lepioruHa u ap.
-~ M.: Usparenbcteo M3U, 2001. -120 ¢.

B nocobun cogepxatcs cnpaBouHbie Martepuansl, HeobxoauMbie
Ans Bbibopa u 0BOCHOBAHWS NApamMeTPOB OCHOBHOMO 3HEepreTM4eckoro
obopyaosanma manbix FAC B kKypcoBoMm M AVNNOMHOM NPOEKTUPOBAHUN.
MNpusoasTCs KOMNOHOBOUHLIE pewexns no arperatam manbix F'OC, cxemb! n
YHUDUUMPOBAHHBIE KOHCTPYKLIMM OCHOBHBIX TMAPOTEXHUMECKNX COOPYXEHUNA
(3panus manbix M3C, rnyxvue u BoaoCEGpOCHBIE NNOTUHLI), a TaKke
3KOHOMUYECKNE nokasarenu manwix M3C.

MpeaHasHaueHo, B OCHOBHOM, ANA MCMONb3OBAHWA B yyebHoM
npouecce cneumansHoCTM  «HeTpaguumoHHbie n  BO306HOBNAEMblE

NCTOYHUKN 3HEePruun».
o
Cr
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© MockoBckHit IHepreTHYECKHH HHCTUTYT, 2001

IIpunsTeie cokpamenns u 0603HaAYEHHA

F3C - rugposnekTpocTauus;

MIr3C - manana 'SC;

Mukpol 3C - mukpol"3C;

T3C - TennoanekTpocTauus;

A3C- aTOMHas 3NeKTPOCTauus;

B3Y - sBeTpoBas 3HeproyCcTraHoBKa;

CoJY - conHeyHan oToInNeKTpUYECKas IHEProyCTaHOBKa;
['eoTIY - reoTepmanbHas 3HEProycTaHOBKA;

N3C - npunueHasn anekTpocTaHuuN;

Bn3C - BonHOBas 3neKTpoCTaHUus;

N3M - Bo3gywHas nuHun anekTponepeaav;

3, - BANOBO# NOTEHUMAaN Manow ruapo3HEpPreTUku;

3; - TEXHUYECKUI NOTEHUNAN MANoR rMaPO3HEPreTUKN:
Oak - IKOHOMUYECKUIA NOTEHLUManN Manown ruapo3HEepreTUKH;
L, KM - ANvHa peky;

f, kM - anuHa N3rT,

K3, 0.e. - kK03(hULNEHT, PaBHblit OTHOLLEHWNIO TEXHUYECKOro
noTeHuwana peku (3;) k BaNoBoMy (3,);

H, M - Hanop arperara;

Hp, M - pacyeTHbI Hanop arperara;

Hs, M - BbICOTa OTCaCbLIBAHUA;

Q, n/c, M°/c - pacxoa arperara;

D, mm - auameTp pabodero koneca arperara;

Dyp, MM - AMameTp HanopHoro Tpybonposoaa;

S, KBA - HOMUHanbHas NonHas MOWHOCTL arperara;
N, kBT - HOMUHanNbHan akTUBHAA MOLLHOCTbL arperara;
n, 1/MUH - YacToTa BpawleHus arperara;

Ne, 1/MUH - HOMUHaNbHAsA YacToTa BpaLLeHUs poTopa
rmapoarperara;

Ny, 1/MWH - yrOHHas 4acToTa BpalleHus;

f, 'Y - YacToTa NnepeMeHHOro TokKa,;

U, B, kB - HanpsixeHwve,;

COSQ, 0.€. - KO3PPULUEHT MOLIHOCTH;

", 0.e., % - makcumansbHoin KN,

m, T - Macca TypSuHbi,

m, T - Macca ruaporeHepaTopa;



m T - Macca arperara;

m, Kr - Macca aHeprobnoka;

M, kI - Macca Boao3abopHoro ycrtponctea:

My, Kr - Macca yCTpOMNCTBa aBTOMATUHECKOTO PerynupoBaHnus v

YacToThl;

Ka, KI/kBT - yaensHas macca arperara;

K., kr/kBT - yaenbHas macca rnaporeHeparopa;

Vi, M/C - CKOPOCTb BOQHOrO NOTOKA;

Ve, M/C - CKOPOCTb BETPOBOro NOTOKA;

De, Mm - anameTp 6annacTHOR Harpysku;

hs, MM - BbicoTa 6annacrHon Harpyaku;

Me, Kr - Macca 6annacTHOM Harpysku;

C, $ - ctoumocTs '3C:

Cen, $ - cToumocTb aHeprobnoka M3C:

Chan, $/kM - cToMMoCTb 1 kM 13N:

t, UeHT/kBT-y - Tapuc Ha anekTpoaHepruio;

b, UeHT/KBT4 - yaensbHas CTOUMOCTL 0BcnyXuBaHus 1

3KcnnyaTayuu;

K:, % - ko3ahhuymeHT ncnonb3oBaHus TONNUBA;

C:, $/1 - croumocTb TONNUBA;

mbn$/KBT yAenbHas CTouMocTb 1 KBT aHeproyctaHoBok;
. $/kBT - ypenbHas cToumocTb 1 kBT aHeprobnoka;

Tm, neT cpok cnyx6bl o6bexTa;

Aeyr, KBTY - cyTowHoe noTpebnenue anekTpoaHepriv;

Oen KBT-U/M? - NOTOK CONHEUHOrO U3nyyeHus,

LI,, ueHT/kBTy - yeHa Tonnuea.

BBEJAEHHUE

MeTtoguyeckoe nocobue paspabotaHo Ha kadeape
HETPagULUMOHHbBIX U BO30BHOBNAEMBIX UCTOYHUKOB 3Heprun M3W Ha
ocHoBe 06paboTku U UCNONBL30OBaHUA MaTepuanos, onyGnNUKOBaHHbLIX
B OTEYECTBEHHbLIX N 3apyDexHbiX n3gaHusx, a Tawke COBCTBEHHbIX
pa3paboTok kadeapb!, BLINONHEHHbIX B NOCNEAHUe roabl.

Bnepsble B [OOCTAaToOMHO nonHoMm ofbeme npeacrasneHbl
CnpaBoYHble  maTtepuanb! N0  OCHOBHOMY  3HEPreTU4ecKoMy
060opyA0BaHNIO U TMAPOTEXHUYECKUM COOpYXeHusMm manbix 3C ¢
Uenbld  UX  WUCNONb30OBAHUS B KYpCOBOM U AWUNNOMHOM
NPOEKTUPOBAHUN NPU NOArOTOBKE AUNNOMUPOBAHHbBIX UHXEHEPOB U
MarucTpoB  TEXHUKU U TEXHONOrMM Mo  cneunanbHoCTU
«HeTpaguunoHHble n BO30OHOBNAEMbIE NCTOYHUKA 3HEPTUNY.

C nomowbl  npegnaraembix  Marepuanos  MOXHO
NPOU3BOANTL TEXHUKO-IKOHOMUMECKME pacuyeTbl no obocHoBaHwo
napameTpoB OCHOBHOrO 3HepreTuyeckoro obopyaoBaHus Manbix
r3C v cxemM KOMNOHOBKY MAPOTEXHUYECKUX COOPYXEHWA.

ABTOpbI BblpaxaloT 6naroaapHoCTb rNaBHOMY CNeunanucTy
AO unHcTuTyTa «TuaponpoexT» B.U.MNnatosy 3a akTuBHOE yyactve B

noaroroske Nocobusa K N3naHunio.



1. MAJIASI TUAPODHEPTETHKA.
OCHOBHBIE HOHATWS K OITPEJEJTEHNA

Tadnuua 1.1

Pecypcbi masioi ruApodHepreTHKH Mupa (B MiaH kBT-y/ron)

Tabauna 1.2

CTpaHbl MHPa, B KOTOPbIX CyMMAapHAasi yCTAHOBJIEHHAs
momnoctb manabix I'IC npesbimaer 100 MBT (1992 r, B MBT)

CTpaHa Nmr3c CTpaHa NMI‘T)('
Kutan 9500 KOrocnasunga 443
CWA 3463 PuHnarHgus 300
Nranus 1991 Hoeas 3enaHauns 298
®paHyma 1646 PymbiHus 273
ABCTpKs 1500 WNnpva 207
CHI 1250 Monbwa 170
Ncnanus 1050 Yexua n Chosakus 155
KaHapa 897 bonrapus 131
Hopeerus 806 Typums 109
Usenyapus 672 MNakncran 108

Tabauua 1.3

IlpenesbHasi yCTAHOB/JIEHHAS] MOUIHOCTH MaJIOH
I'IC uau ee arperaTos B pa3Hbix cTpanax mupa (8 MBr)

A e e A

Crpama | 93, [ 9, Crpana [ 2. | 3
Adpuka Aznsn
Sdpuonus - 236,5 | Kutan 1300000 | 250000
Jinbepus - 326,3 | Nuaus - 5000
Maparackap 20000 61 WpaH 36286 6784
MaepuTanus 120 90 H0. Kopes 583 102,1
Comanu - 600 | Henan 55,2 421
CgasuneHg 3000 500 | OununnuHbl - 14476
TaH3aHus 403 - Wpu Naxka - 263
3ambus - 8,8 | Tawnaup 1768 475
TyHuc 40 20 Typuus 3128 1843
10. u LleHTp. Amepuka EBpona
ApreHtuHa - 38 AscTpun - 3100
JkBanop 136 34 Yexus v Cnosakua 28600 186,6
Bpasunua - 4213 | Nanvus 11000 80
E,‘;“g‘r‘];g'jj‘:,fga“ 129 | 25 | OunnsHaus 1900 | 1200
CanbBagop 417 123 | ®Opanuymna 200000 | 75000
TanTtu 65 55 ["epmanus - 3000
Amanika 84 49 peumns 5000 2000
BeHecyana 4000 200 | Benrpusn 586 315
CeBepHasi AMepHKa AcnaHaus 64000 45000
Kanapa 9491 3815 | WUpnaHaus - 194
CUWA 800000 - Wranus - 65000
OxeaHus HuaepnaHgb! 700 130
AscTpanus - 1248 | Hopserus - 8000
Hosan - 912 | Nopryranus - 6500
3enaHaus Benukobpuranus - 400
Wcnaxus 150360 | 65600
Wsenuapus 9000 6000

Crpana Nyor Crtpana Ny
ApreHtuHa 1 KO .Kopes 1
ABcTpanus 15 Jlaoc 1
ABCTpUS 5 JlneaH 1
BenukoOputanua - Nokcembypr 1
BbeTHaMm 10 (onnaHaus 1
BeHrecyana 2 Hosas 3enaHgus 1
3ambun 1 Hopseruna 1
"epmaHus 5 [Moptyranus 1
Wcnanus 5 CLUA 35
NHavs 5 TanBaHb 1
KaHaga 5 dpaHywns 5
Kutaw 25 LUpu Naxka 1
Kunp 1 Weeuwns 1,5
Wtanws 2 senuapua 2

HUctounuk: “Water Power & Dam Construction”, Volume 44,

Number |

I, November 1992,

WcTounnk: “Water Power & Dam Construction”, Volume 44, Number 11,

November 1992



Ta6auna 1.4

FuaposHepreTHYeCcKHe pecypchbl MaJIoH
rHAPOIHEPreTHKH Mo pernonamM Poccun

JKOHOMHYECKHI 3, 3, Drs
paiioH mpa xBr-4/rog mapa kBr-4/rog mapa kBT 4/roa
MAH T y.1/Toa MJIH T y.T/Troa MJIH T y.T/roa
Cesepo- 81,6 315 241
3anapHbin 26,5 10,2 7,8
LleHTpanbHbii 82 3.0 20
2,7 1,0 0,65
Bonro- 3.4 13 0.9
BaTckui 1,1 0,4 0,3
LleHTpansbHo- 1.5 0.6 0.3
YepHOo3eMHbIi 0,5 0,2 0,1
MosomkckuiA 21,5 104 55
7,0 3,4 1,8
CesepHblin 375 193 115
Kaska3 12,2 6,3 3,7
YpannbCkui 346 17,2 11,5
11,2 5,6 3,7
3anapgHas 746 246 12,5
Cubwpb 242 8,0 4.0
BocTouHas 390.8 128.4 66,77
Cunbupb 127 417 217
[NanbHui 452 0 146.0 65,38
Bocrox 1470 475 21,2
Poccusa B 1105,6 382.3 200.0
uenom 359,3 1242 65,0

3/L, Mau

kBT 4/kM
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3/L, mnu kBT-4/kMm
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Puc. 1.1. Tpapukn 3aBucumoctn Kr=f(3/L)
a - ropHsie peku EBponeiickoit yactu Poccun;,
6 - paBHuHHbIE peku EBponetickoii yactu Poccuu
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Tabamua 2.3

I'uaporesepaTopb! CHHXpPOHHbIE€ BePTHKAJILHbIE H
ropuzontajibubie cepuit CB n CI', u3roraBauaemsie HITO
"Ypamaekrporsxmam' gasa maasix '2C

N Twvn N, n, U,
n/n | rmgporeHeparopa KBr 1/MuH kB
BepTtukanbHbie
1 |CB 143/31-12 600 500 6
2 |CB 143/59-12 800 750 6
3 |CB 239/39-38 900 166.6 6
4 |CB 238/44-36 1000 166.6 6
5 |CB 143/41-12 1000 500 6
6 |CB 143/51-12 1000 500 10
7 |CB 143/34-10 1000 600 6
8 |CB 238/49-36 1120 166.6 6
9 |CB 238/46-32 1250 187.5 6
10 |CB 173/49-16 1250 375 10
11 |CB 143/51-12 1250 500 6
12 |CB 143/51-10 1250 600 10
13 |CB 143/34-8 1250 750 6
14 |CB 173/46-16 1600 375 6
15 |CB 173/49-12 1600 500 10
16 |CB 143/51-10 1600 600 10
17 |CB 143/41-8 1600 750 6
18 {CB 143/51-8 1600 750 10
19 |CB 173/56-12 2000 500 10
20 |CB 173/49-10 2000 600 10
21 |CB 173/64-8 2000 750 6
22 |CB 215/49-16 2500 375 6
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Ipononxenne Tabda. 2.3 Oxonuanne Tabn. 2.3

N Tun N, n, U, N Tun N, n, U,

n/n| ruaoporeHeparopa KBT 1/MuH kB n/n| ruaporeHeparopa kBT 1/muH kB

23 |CB 215/59-16 2500 375 10 Fopu3oHTanbHLIE

24 |\CB 215/49-16 2500 500 6 1 ICTF 118/39-4 1250 1500 6

25 |CB 215/41-10 2500 600 10 2 |Cr 118/69-4 2000 1500 6

26 |CB 235/89-24 3000 250 10 3 |Cr 118/84-4 2500 1500 6

27 |CB 215/59-16 3000 375 6 4 |CT 118/99-4 3000 1500 6

28 |CB 215/59-12 3000 500 6 5 |CI 143/99-4 5000 1500 6

29 |CB 215/49-12 3000 500 8 6 |Cr 170/74-4 6300 1500 6

30 |CB 215/49-10 3000 600 10 b 2.4
31 CB 215/41_10 3000 600 6 Feneparopu CHHXpOHHble, l‘OpHSOHTaHbele Ce[)z:ll*lﬂglllflz, .
32 |CB 335/44-28 4000 214 6 nirorasanBaembie CadoHOBCKHM

33 |CB 325/44-20 4000 300 6 31eKTPOMALIHHOCTPOUTENbHBIM 32BOIOM LISt MAJILIX I'C
34 |CB 325/59-24 5000 250 6 N Twnrewepatona N o T
35 |CB 325/49-18 5000 333 10 n/n kBT 1/MuH KB
36 |CB 325/44-16 5000 | 375 6 1 |Cr285/18-12Y3 125 500 0.4
37 |CB 325/52-16 5000 375 6 2 |Cr285/18-10Y3 160 600 0,4
38 |CB 325/64-20 6300 300 10 3 |Cr285/29-12Y3 200 500 0,4
39 |CB 260/70-10YXN4 | 7000 600 6 4 |CI2 85/29-10Y3 250 600 0.4
40 |CB 375/89-32 8000 187.5 10 5 |Cr2 74/25-6Y3 250 1000 04
41CB 325/69-16 8000 375 10 6 |Cr2 85/45-12y3 315 500 0,4
42 |CB 375/89-24 10000 250 10 7 |Cr215/46-12yXn4 | 500 600 0,4
43 |CB375/125-28YXJ14 | 12500 214 10

44 |CB 375/105-24 12500 250 10
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Tabauna 2.7
3/IeKTPOABHIaTEIH ACHHXPOHHbIE
ropusonTajibHble cepun 4AMH, niroraBinBaemsle
MOCKOBCKHM 3JIEKTPOMEXaHHYECKHM 3aBOIOM HMEHH
Baagumupa Hnabnua, BO3MOXKHBIE /I8 HCNOJIL30BAHHS B
obpaTumom pexxnme Ha maubix [ IC

Tabaunua 2.5
J1eKTPOABHraTe/ I AaCHHXPOHHbIE TOPH30HTA/IbHbIE
cepun A4, narotaBanBaeMble CapoHOBCKHM
IeKTPOMAUIHHOCTPOUTEIbHBIM 3aBOAOM, BO3MOXHbBIE 1151
HCMOJIb30BaHHA B 0OpaTHMoM pexxnme Ha Maabix I'IC

N Tun N, n, U,
n/n| anexkTpoasuravens kBT 1/MuH kB N Tun N, n, U,
1 |A4-400X-8Y3 250 750 6 n/n | anexTpoaBUraTtenAa kBT 1/MuH B
2 |A4-450X-10Y3 315 600 6 1 |4AMH280810Y3 45 600 | 220/380
3 |A4-400Y-8Y3 315 750 6 2 [4AMH280M10Y3 55 600 220/380
4 |A4-400XK-6Y3 315 1000 6 8 |4AMH315810Y3 75 600 220/380
4 14AMH28088Y3 75 750 220/380
5 |4AMH315M10Y3 90 600 220/380
Tabaunua 2.6 6 [4AMH280M8Y3 90 750 220/380
DAeKTPOABUIaTE/ Il ACHHXPOHHbIE BEPTHKAJIbHbIE CEPHH 7 |4AMH28086Y3 90 1000 220/380
BAH, n3rorasiausaembie HITIO "Ypamaekrporsokmaw ™,
BO3MOXHBIE /I HCNObL30BAaHHN B 00paTHMOM peXxume Ha 8 |4AMH355810Y3 110 600 220/380
maapix IIC 9 |4AMH31588Y3 110 750 220/380
N T N - 5 10 |[4AMH280M6Y3 110 1000 220/380
nn ’ ’ 3
nin| anexrpopsuratens kBT 1/MUH K 11 |[4AMH355M10Y3 132 600 380/660
2 IBAH 118/23-10Y3 315 600 6 13 {4AMH31586Y3 132 1000 380/660
3 |BAH 118/23-8Y3 400 750 6 14 |[4AMH35588Y3 160 750 380/660
4 |BAH 143/36-16Y8 500 375 6 15 |[4AMH315M6Y3 160 750 380/660
16 |[4AMH355M8Y3 200 750 380/660
17 |4AMH35586Y3 200 1000 380/660
18 [4AMH355M6Y3 250 1000 380/660
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Tabauna 2.10

KomnonoBouHble 1 BecoBbIe
nokaszaresu arperaros AO3T "MHTO HHCOT"

Tun mukpol’IC

Hapamerpsi 10T1P sorp 501
(10 xBT1) (50 xBt) | (50 kB1)
Anepzobnok
m,, Kr 250 1540 1400
Pa3mepsbi, m:
-A 2,0 4.0 3,0
-B 0,7 1,0 1,0
-C 0,65 1,0 1,0
Bodo3abopHoe ycmpoiicmeo
Pa3mepbl, M :
-G 1,0 1.5 1,0
-H 0,75 1,1 0,75
-1 0,6 0,9 0,6
Ycmpoicmeo aemomamuyeckoz0
peaynupoeaHusi u yacmomesl
my, Kr 70 120 120
Paamepbl, M ;
-D 1,0 1,2 1,2
-E 0,4 0.8 0,8
-F 0,65 0,65 0,65
Dy, MM 300 600 200
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I'IC "KATYHb" HIIK "JHeprernka n skosnorus"

JteQ BH dogoHeLdLoadoHe HIrdLEERMON IHAIIHWOHONC,

MIHULIIJTHEOITHI HOL'VIN VIMIWNOHOME ¥

Puc.3.3. MukpoI'IC nepuBanuonnoro tuna momuocrtobio 10 kBt

AO3T "MHTO HHCOT" (3Hepro6.10x ¢ KOHeBbIM Y4YacTKOM

HANOPHOIo BOAOBOAA
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Tabauua 4.4

Pacnpenesnenne 3aTpat Ha CTPOHTEILCTBO
KpynHoii n majoii I'2C (aannble Mexaynapoauoii
JHEepreTHYecKOH KOMHCCHH) B %

3aTparsi Kpynunasa I'3C Maanas 'IC
(626 MBT, 16 m) | (1,5 MBT, 14m)
CrtpouTtensHo- 80 30 35
MOHTaXHble paboTbl
O6opygosaHue 15 50 - 60
lMNpoekTuposaHue n
PYKOBOACTBO 10 - 15
CTPOUTENbLCTBOM
Tabanua 4.5

Pacnpenenenue 3arpar B maasie I'9C
(MupoBbie 1anHbie) B %

3aTpaTsl l'oToBBI Hosgmhiii
HAMOPHbIHA CTBOp
®poHT
CtpouTtensHas YacTb 15 45
TypbuHa v reHepatop 39 18
BcnomoraTensHoe
obopynosaHve 11 4
(anekTpuueckoe)
Mpoyee obopyaosaHue 5 3
MpoekTHOo-u3bIcKaTenbCckue 20 20
paboThbl
YsenuyeHune 3aTtpar 3a 10 10
nepuvoj CTpouTenbcTBa
HUroro 100 100

60

C.10°$
000 | |
N .&N = 15761C. kBT
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N\ N
2000 N "~ L7
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1500 \\\ Sh
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\\ \\\Ll
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40 ]
3000%‘ /Vl'a.‘i.ﬁu(; BT T
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61 9,7 12,2 18,3 30,5 45,7 61
15,2 24,4
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Puc.4.5. BecoBbie nokazarean maabix ['IC, npeacrabiennbix B 126:1.2.9

S. OCHOBHBIE TMAPOTEXHHUYECKHUE
COOPYXEHUS MAJIBIX I'YC (MI'C)

S.1. Yuundukanuss KOHCTPYKUHA M xomMnoHoBok MIC

OcHoeHble nonoxeHuss npoekmupoearusi. OfHO U3 OCHOBHbIX
TpeboBaHu k NTC MIT3C 3akno4aeTcs B MMHUMU3aUUN CTOUMOCTM
WX CTPOWTENBCTBA M IKCMNyaTauumn, a Takke NpoeKTUPOBaHNS.

MpoekTupoBanue manbix F3C Ha COBpeMEHHOM aTane umeeT pag
XapaKkTepHbix 0COBEHHOCTEN.

Mpexae Bcero, cnegyeT OTMETUTH OTCYTCTBAE NPEEMCTBEHHOCTU
onbiTa npoekTupoBanwua B 50-e roabl. Mcnonb3oBaHue NpoLunoro
ONbITa BO3MOXHO NULUL NO AAHHBLIM, NPUBEAEHHBLIM B NUTEpaType, 1
HE MHOMUM OCTaBLIMMCH B aKcnnyatauun manbim F3C. Cneunduka
NPoeKTMpoBaHus Manbix '3C He oTpaxeHa B COBPEMEHHbIX HOpMa-
TUBHbIX U MeToAnYECKUX pa3paboTkax, a ANs CO34aHUs Takux pas-
paboTok Heo6xoAnM aHanu3 NpeawecTByOWEero onbiTa.

Ans co3paHna manbix FT3C HOBOro NokoneHUs HeoBXOAUM HOBbIN
NOAXOA, HE OTArOWEeHHbIA MPAaKTUKON NPOEKTUPOBAHUA NPOLLNbLIX
net. ina poctuxeHus uenu HeoBXxoauMo NpoaomkaTh uccnenoBa-
HUS ¥ NO MEpPEe HaKOMMEHUS HOBOrO ONbiTa BHOCWUTL OMNpefeneHHble
nonpaskun[10, 11].

OaHum 13 Haubonee 3pEKTUBHLIX NYTER MNOBLILLEHUS 3IKOHO-

MuuHocTM MIT3C aBnseTcst 0Tkas OT MHAUBMAYANLHOrO NPOEKTUPO-
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BaHUS OCHOBHBLIX COOPYXEHWA W TexHonoruueckoro obopyaosaHus,
T.e. nepexoa Ha NPUMeHeHue TUNoBbIX pelleHuiA C NCNONb30BAHUEM
YHUMUMPOBAHHbLIX CTPOUTENbHBIX 3NEMEHTOB W CepwitHoO BbINyC-
kaemoro obopynosaHus.

Mpu onpeaeneHny KOHCTPYKTUBHBLIX pasmepos COOpYXeHu He-
OBXOAMMO MPUMEHSTH YNPOLLEHHbIE pacyeTbl, AONYCKAIOWME HEKO-
Topoe yBenuueHue HebOoMbLLUMX, Kak Npasuno, CTPONTENbHbIX obve-
MOB, HO MO3BOMNAIOLME CYUIECTBEHHO CHU3UTb CPOKU BbINOMHEHNA
NPOEKTHO-M3bICKaTENbHbIX PabOT.

Komnonosounsie cxemst MI'IC. Mo cxeme cosaaHusa Hanopa
manbie FT3C MOXHO NoApPa3fenuTb Ha NOTUHHbIE, AePUBaLIMOHHDBIE,
cMelarHble (MNOTUHHO-AEPUBALIMOHHbIE) W Manble '3C Ha roToBOM
HanopHoM (bpoHTe (Ha nepenanax KaHanos, B cucTemax BoaocHab-
EHNS, Ha BOAOCOPOCHBIX COOPYXEHWAX ¥ Ap.).

PaccmaTpvBas KOMMOHOBKU Marnbix fMApoOy3nos, Cneayer BbiAe-
AWTb HECKONbKO XapaKTEePHbIX PEeLUeHU, NPUMEHSEMbIX B NPaKTUKE
NPOEKTUPOBAHUA N CTPOUTENLCTBA 3TUX COOPYXEHWUNA.

Cxema pycnosoit [3C co 3paHviem, BOCNPUHUMAIOLLUM HaNop
Boabl, npeactasneHa Ha pwc.5.1.TIpUNNOTUHHOE pacnonoxexue
3naHve T3C npefcrasneHo Ha pnc.5.2. OCHOBHbIE CXEMbI N KOMMNO-
HOBKW AepvBaunoHHbIX Maneix M3C uzobpaxerbi Ha puc. 5.3, 5.4.
XapakrepHas KOMMNOHOBOYHan Cxema manoin 3C, paboTaoulen Ha
nonyckax U3 MarncTpanbHoro kaHana npuseaeHa Ha puc.5.5.

B coBpeMeHHbIX YCnoBusX, Koraa AoNroBpeMeHHbIe MHBECTULN
oKa3bIBaTCA HeadHEKTUBHLIMU, CTPOUTENBCTBO MaslbiX 3C, ces-

33HHOEe C CO3[aHuWem HOBOrO HanopHoro (ppOHTa, 3HaYUTENbHDbIM
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pacxo4oM maTtepuwanoB Ha 3aaHue 3C, 3aTonneHuem Tepputopuit
U ApyrX MeponpusTui, Tpebyowmnx CyleCTBEHHbIX KanuTanbHbIX
BMOXEHWN, NPEACTaBNAETCA IKOHOMUYECKN HellenecoobpasHbiM.

B cBsi3n ¢ 3Tum, Hanbonee nepcnekTUBHbLIMK SBASIOTCA Manbie n
mMukpol 3C, ncCnonbayLne rotTosBbi HaMOPHbIA POHT W Ty wUNK
VHYIO OEepuBAUMOHHYIO CXEeMy, Np# MUHWMAanbHbIX 3aTtpaTax Ha BO-
aosodbt v 3nanue M3C. B paspene «3ganns Manbix ruapoanekTpo-

CTaHLUMA» pacCMOTPEHbI HEKOTOPbIE acneKTbl TakuX PeLUeHWUN.
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Puc.5.3. Cxembl nepuBausonHbix I'IC

a — ¢ JepuBaLMer BAOb PEKH; 6 — Ha CNIpSMJIEHHH pYCrla PEKH;
6 — nege6pocxa CTOKa W3 OIHOW PEKH B APYryto; | — rojoBHO#

y3en;
Tpy6OnpoBOALL; 5

AepuBauus; 3 — HanopHblii 6acceit; 4 — HanopHbIe

— 3nanue I'DC; 6 — xonocToit copoc

72

Puc.5.4. KoMIOHOBKA OCHOBHBIX COOPYXKeHHi 1epHBALHOHHOH
masoii ['IC

G— MaH ruapoysna; 6 — pa3pes 1o HarmopHOMY TPaKTy;
| — rONOBHOM y3eJi;, 2 — HanopHas epHBaLHA,
3 — ypaBHHTEJIbHbIH pe3epByap; 4 — TypOuHHbIH Tpybonposoa: 5 —
snanve ' DC; 6 — oTBOAALLAS AepHUBALIMA
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5.2. 3naHHs MaabIX THAPO3JNEKTPOCTARINMA

Tunst 30anuii I'IC. OcHoBHbIMK  (hakTopamu, onpeaensarowm-
MW  TUN, KOHCTPYKTUBHblE (POPMbI, pa3mepbl 3gaHui mansix 3C,

ycnoBus pa6OTbl n npeabvaBnaemMble K HUM Tpe6OBaHWFI, ABNAOTCA

CXema CO3faHus Hanopa, pasmelyeHve 3ganua [IC B cocrase
COOPYXEHWIA ruapoysna n ruapocunosoe obopyaosaHue.

Mo cxemam co3faHus Hanopa 3aaHua Mmanbix [OC paspens-
JIOTCA Ha HanopHble, BXxoAsAwue B cocTae pycnosbix AC, u GesHa-
nopHbie, BXOAAWME B COCTaB MPUNMOTUHHBIX W AEPUBALIMOHHbLIX

rac.
© ' B 3aBMCUMMOCTW OT pacnonoOXeHWa NO OTHOLUEHWIO K NOBEPXHO-

LAy ey o

ctv 3emnu 3gaHua manbix 3C pasgenaloTcs Ha HasemHbie, NoA-

3eMHbie U nonynoa3emHble.

o o)
I~ j
§ X “_-__’1 Mo Buay ruapocunoBoro obopyaosaHus 3aaHns [OC MOXHO
= Q.
V= g = a3NenuTb Ha 3[aHus C peakTuBHbIMK TypOuHamu u 3aanus C ak-
Se © 209
= .. m
«ZT5 orXIE TUBHBIMU TypBUHAMM.
= =RE SEIO P
Q.
SEgf o8 8A
= : z8 % é = 3nanus pycnosbix 3C BxoAAaT B COCTaB NOANOPHbLIX COOPY-
) [ .
~ s~ zo | EeHUA MMAPOy3na W HEenoCPEeACTBEHHO BOCMPUHUMAIOT AABNEHne
z o o>§ = )= Yo
= QO 3 Lo ee
§ &g % g g'é = BOAbl CO CTOpOHbl BepxHero ©Obeda. [loaToMy K pycnoBbiM
- o~ 4 o 0 T .
d% E‘§ ” = ng.‘é apanvsm TOC B OTHOWEHWM WX YCTOWYMBOCTM 1 MPOYHOCTY,
o 9 4 feod =
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KOMMOHOBKM HA3EMHbIX 30aHWA NPUNAOTUHHBLIX W Oepu-
BauvoHHbIX T3C UMeT MHOro obwero, YTo No3BOMAET paccMmar-
pwBaTh WX coBMecTHO. Boga nogsoauTcs K arperatam no Typoul-
HbIM TpyBonposoaam; 3aaHwe IC nubO NpuMbikaeT K NNOTUHE
CO CTOPOHbI HWXHero 6veda, nubo OTCTOWT OT Hee Ha HeKoTOo-
pOM PAaCcCTOSHUW, OQHAKO B 0BOMX Cny4asx OHO HEe BOCNPpUHUMAET
Hanopa, YTo NO3BOMAET CyLECTBEHHO 06NerynTh ero KOHCTPYKLNIO.

3paHvne manoit MAC aBRAeTcs AOCTATOYHO CAOXHBLIM COOPY-
XKEHWEeM, B KOTOPOM pasMelaeTcsi KOMNMEeKC OCHOBHOro W BCMO-
moraTtensHoro obopyfosanus. Pasnoobpasne TUNOB U KOHCT-
pykuuin 3panuit maneix [OC nossonseT nvwb  YCNOBHO BblAe-
AWTb  MX OCHOBHble 4acty. MaccuBHas  4acTb  342HUS,
pacnonoxeHHaa noj YPOBHEM BOAbl B HWkHeM Obede, a Ha
pycnosbix TOC Tawke U 4acTb 30aHUA, PacnoNOXeHHas  Huke
YPOBHS BOAbI CO CTOPOHLI BepxHero Bbeda, Ha3biBaeTCs NOABOAHON
yacTblo. BepxHIOlO, MeHee MAaCCUBHYHO 4YacTb 34aHUS Ha3blBalOT
HaABOAHOW, 0coB0 BbIAENAIOT MOHTaXHYIO NAOLWAAKY.

MoaBoaHas 4YacTb 3nanusi manoit NOC — OCHOBHAA ero 4acTb,
npeaHasHayeHHas Ana pasMelleHus NpOTOYHOro TpakTa arperara.
OHa BOCMPUHUMAET rMApoCTaTUYEcKue, ruapoauHamuyeckue Ha-
rpy3kw, ycunust OT OBOpYAOBAHUS M BbILLEPACNONOXKEHHbBIX KOH-
CTPpYKUMA W nepepaeT ux Ha OCHoBaHwe B 3asucumocTn OT
tuna 3gavua F3C w Buaa TypOunbl NOABOAHAS 4acTb MOXeET

WMETb Pa3nNUuHYl0  KOHCTPYKUMiO. [pu MCMONb3OBaHWN peakTUB-
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HeIX TypOwH B NOABOAHOW 4acTu pacronarawTcs TypBuHHble
Kamepbl # oOTcacbiBalowme Tpybel, a B pycnosbix 3ganvsx 3C
CO CTOpOHbI BeEpxHero ©Obeda pa3MewarTcs BOAOMNPUEMHbIE
yCTPOACTBA C  KOMNNEKCOM MexaHu4eckoro oGopynosaHus; nep-
CNEeKTUBHbIM NPEACTABNATCA YNPOWEHHBIE PEeLleHWst C 3a60poMm
BOAbl HENOCPeACTBEHHO B TypOuHHYIO Kamepy (puc. 5.6).

Mpn NpuMeHeHUn akTuBHbLIX TypOWUH NOABOAHAS YacCTb 34aHMA
B 3HaYATENbHOW Mepe ynpowaeTcsi, Tak Kak B Heil OTCyTCTBYIOT
TypOuHHbIE Kamepbl ¥ CNOXHble MO  (hopMe oOTcackiBaroLme Tpy-
Obl.

Ha MworoarperatHbix Manbix F'OC noaBoaHas 4acTb 3aaHws
COCTOMT U3 NOBTOPAKOWWUXCS NO 4YACNY arperatos BNOKOB, 4acTo
Ha3biBAEMbIX arperaTHbIMW, OAUHAKOBLIX PA3MEPOB U KOHCTPYKUUA.
Mockonbky AnuHa 3paHus TAC  MoxeT GbiTh NPpU  3TOM AocTa-
TOYHO Honbwow, TpyaHo obecneynTs paboTy BCero coopyxerus
KaK OAHOTO JKECTKOrO «LUTamna», YTO Npu HECKaNbHbIX TpyHTax
npuseseT K wu3rMby M HeEoAWUHAKOBbLIM ocagkaM  yHAAMEHTHOA
nnuTel.  BosHukaiowme npu  GONblUOK ANUHE 30aHUS  3HAYU-
TenbHble TeMnepaTypHbie ycunus TpebylT ycTpoucTea  none-
peyHbiX AeMOPMaUMOHHbIX  LIBOB, pa3pesatolnx KOHCTPYKUMIO
30aHMs B BEpPTMKaNbHOW NNOCKOCTM Ha OTAEefbHble cekuun. B
KaXXayto Takyld Cexkuvio MOFyT BXOAWTL OT OGHOTO A0 HECKOMbKUX
arperatoB B 3aBMCMMOCTW OT LUMPUHbI BNoka ofHOro arperaTa,

CBOWCTB OCHOBAHUSI U TeMnepaTypHbIX HanpsXeHUN.
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Puc.5.6. Komnonoska 31anus masoii I'IC ¢ BepTHKaIbHOMH
oceBO# ruApoTYpOHHOIi ¢ 3a60pOM BOAbI HENOCPEACTBEHHO B
TypOHHHYI0 Kamepy
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Kak npaBuno, BCS nofBoAHAA 4acTb 3aaHuin manwix F3C
BCeX Tunos BbiNonHsetca w3 OetoHa w xenesobetona. B o7-
AEnNbHbIX CNy4Yasx BO3MOXHO NPUMEHEHWe APpYrux MaTepuanos
(kamHsa, aepesa).

Hapeopghan Yactb 3aanus 3C Heobxoavma gnsa pasmelyeHns
rmaporeHepaTopoBs, CWNOBbIX  TPaHCHOPMAToOpoB, MNOABLEMHO-
TpPaHCNOPTHOro oBopyAOBaHUA MALUMHHOMO NOMELLEHWS, BOAONPW-
€MHbIX YCTPOUCTB WU oOTcacbiBalowmux Tpyd, pasnuyHOro BCMOMO-
ratensHorc W apyroro ofopyaosaHua. ns  3awuTsl 0T aTrmo-
chepHbIX OCAAKOB W HU3KUX OTPULATENbHbIX Temnepartyp Haa-
BOAHAs YacTb 3[4aHWA 3allnLaeTCs BEPXHWUM CTPOEHUEM, B 3aBW-
CUMOCTU OT UCNOMHEHWUN KOTOPOro 3gawne MoXeT ObiTb 3akpbl-
TbIM, MONYOTKPLITbIM ¥ OTKPLITLIM.

Pasmepbl BepxHero CTPOEHUSs onpeaensiiot UCXOAs U3 ycno-
Busi, 4to Bce obopyaosanne [3C, BKMOYas cTauuoHapHble
rpy3onofbemHble yCTPOWCTBA, HaxoAUTCA MOA Kpbilen 30aHus.
BepxHee nonyoTkpbiToe CTpOeHWe no3sonser 3HaAYNTENLHO
YMEHbLUMTL pasMepbl 34aHus 6e3 3aMeTHOro yxyAlweHua ycro-
BWiA 3kcnnyatauum obopygosaHus 3C. B atom cnyuae
NOABEMHO-TPAHCNOPTHbIE YCTPOWCTBa BLIHOCAT 3a npepenst 3a-
KPbITOro NOMELLEeHUs, a BCe ocTanbHoe obopyaoBaHue pacnonaraioT
B MalWWHHOM 3ane NOHWXeHHOW BbicoTbl. CobupatoT u pasbupator
arperatbl Yepe3 CbeMHOE MnepekpbiTUe Haf KaXabiM arperaTtom, Ko-

TOpoOe nnbo nepeHoCAT KpaHOM, nubo Ha kaTkax cOoBwrarT B CTOpO-
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Hy. OTkpbiTble 3aanus [AC He UMEIKT MalMHHOrO 3ana. leHepaTop
B 3TOM cny4ae ycTaHaBnmBaeTca nog CheMHbIM KONNakom, BCNOMO-
ratenbHoe oOOpYyAOBAHWE — Ha PAa3NWUyYHbIX 3TaXax 34aHus UNu B
OTAEenbHbIX, CneuuranbHo NOCTPOEHHbLIX ANS 3TOR Lenu NometleHn-
AX.

MoHTaxHas nnowaaka npesHasHavaetcs ans cbopku obopyao-
BaHuA, nocrynawowero Ha M3C B nepuoa CTpoOUTENbCTBA, U NpoBe-
AEHNA PeMOHTHbIX paboT B npouecce akcnnyartauuu. Kak npasuno,
nnowaaka pacnonaraetcs 3a npeaenamu 3aadusa F3C u BbINONHSA-
©TCH OTKPbLITOR UMK C NETKUM CbEMHbIM BEPXHUM CTPOEHUEM.

B 3asucumoctu oT Buga rugpocunosoro obopyaosaHusa v pas-
melerus 3aaHus [OC B cocTaBe COOPYXeHun rmapoysna B Ha-
cTosiuiee spems paspabortanHo Bonbwoe uucno yHuuuMpoBaH-
HbIX PEeLUeHUA U TUNOBBLIX KOHCTPYKLMA.

B cTpouTesnbHbiX KOHCTPYKUMSX 3naHui manbix [3C valle, yem
B APYrMX COOPYXEHUAX, nNpuMmeHsioT cOopHbie xenesobeToHHbie
anemeHTbl.

TUNWYHBLI  pelweHnst NONYOTKPbITBIX U OTKPbITbIX 3paHui 6e3
BEPXHEro CTPOEHWs. YacTbl Cny4an COBMELLEHUst 34aHUA ManblX
[3C ¢ noMewWweHns MU 3aKpbiTOro  pacnpefenuTenbHoro ycTpown-
CTBA W NOBbILAKLLMX TPAHCHOPMATOPHBLIX  NOACTaHUMRA. NoabeM-
HO-TPAHCNOpPTHOe  OOOpyAOBaHWE  yCTaHaBNUBAKT B MUHU-
ManbHOM  KOMWYECTBE AN BbiNONHEHWs noacobHbix  paboT.

MOHTMpyDT n AEeMOHTUPYOT  rujpoarperarbi, Kak npasuno,
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nepeaBwXHbiMU  kpaHamu. 3aTtBopbl  TypOwHHBIX  Kamep, oOT-
cacbiBarowmx Tpyd w TpybonposBoAOB PaA3NMYHOrO HAa3HaAYeHUs
- CTaH[apTHbIE, CEPUIAHO BbINYCKaEeMbie 3aBOSami.

30anua npunaomunnsix u oepusayuonnsix MI'C. 3paxve
NPUNNOTUHHON U aepueaunorHon N3C Nubo NPUMbIKAET K NAOTU-
He CO CTOPOHbI HMXHero Beeda, nubo OTCTONUT OT Hee Ha HEKOTOPOM
paccTosiHun. OaHako BO BCEX CMy4yasix OHO HE BOCMPUHWUMAET Hano-
pa BepxHero Bveda, YTO No3BONSET CyWecTBEHHO obneryvTb ero
KOHCTPYKUMIO, O0CODEHHO B NoABOAHOW 4acTu. [laBnexue BepxHe-
ro 6beda, nepepasaemoe Ha 3paHne N3C yepes TypOuHHbIA Tpy-
BonpoBoa, HEBEMUKO W YYUTHIBAETCS Npu  pacyeTax OTAenbHbIX
OMNOPHBbIX KOHCTPYKUNWA 30aHNA.

Uem Bbille WUCNONB3YEMbIE  HANnoOpbl Ha  NpUnNOTUHKbLIK T3AC
(oHn MoryT gocTturate 50 — 60, a Ha gepuBaunoHHbix 1000 —
1200 M), Tem MeHblie pacxop BoAbl, NPOXOAsLIEN Yepes TypOuHbI,
uw agvameTtpbl pabounx konec. 3TO. B CBOK oYepeab NPUBOAUT K
YMEHLLIEHUO APYrMX 3NEMEHTOB NPOTOYHON 4acTu arperaTos, a
cnefoBaTenbHO, 1 pasmMepos 3panunii TOC.

Kpome TOoro, NOCKONbKy 23NeMeHTbl NPOTOYHOW YacTu (3aTBOpb!,
TypOuHHBIE Kamepbl, OTcacblBarolwme Tpybbl) BbLICOKOHAMNOPHbLIX
ruapoarperaToB, Kak nNpaBuWno, 3aBOACKOrO U3roTOBMNEHWs (Heno-
cpeactBeHHo Ha [3C npousBOAST WX MOHTaX W yCTaHOBKY), pas-

Mepbl NOABOAHOK YacTy 30aHUS NPUNNOTUHHBIX W NepPUBaALINOH-
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HbIX ¥  AEepUBALMOHHLIX rac onpefensiloTca  Nulib
rabapuTHbIMK pasmepamu ruapocunosoro 0BopyaosaHua U
CXEMOW €70 KOMNOHOBKW.

Cnepyet OTMETUTb, YTO KOHCTPYKTUBHOE WCMONHEHWe rvapo-
arperatoB BbICOKOHANOPHbIX NPUNIOTUHHBLIX ¥ AEPUBALMOHHBIX
maneix [3C, BbiNyCKaeMblXx MHOTOYUCNEHHbIMU 3apybexHbIMu
MaLUUHOCTPOUTENbHBIMU  (PUpMamu,  OTNIM4aeTcA 6onbnm
pa3HoobpasuneMm. PaccmoTtpum nvwb Haubonee 4acTo
BCTPEYALWNECH KOHCTPYKLUW.

30anus I'IC ¢ peakmueHsIMU MYPOUHAMU U KONCPXO8IM
nooeadom 600st. N0 HaNpasneHW0 nNoasoaa BOAbI K pabouemy
Konecy pa3nuualoT (PpoHTanbHbie U paguanbHbie  KOXyXOBbiE
TypbuHbl. B nepsom cnyyae BOA@ NOABOAUTCA BAONL ocu
arperaTa, BO BTOPOM — NepneHAnKYNsapHO K Hen.

Mo pacnoroXeHwio Bana arperatos C peakTuBHbIMU Typbn-
HaMu ¥ KOXYXOBbIMKW  TypOUHHbIMU  Kamepamu  pasnuyanT
BEPTUKAMNbHYIO, TOPW3OHTAMLHYIO W HAEKMOHHYI0 KOMMOHOBKW.

Cxema [3C ¢ BepTMKanbHbiM KOXYXOBbIM TuapoarperaTom,
oceeoit  TypbuHou W (ppoHTaneHbIM  NOABOAOM  BOAbI
npeacTasneHa Ha puc 5.7.

Pa3mepbl TypOWHHOrO NOMELLEeHUs 34aHUS [3C 3aBucar or
rabapuToB U CXEMbI PacnoNOXeHus obopynosaHus. Tak,
CTpOWTENbHAs ANWHA MAWWHHOO 3ana (BAONb NPOAONLHON

ocw arperata) onpeAenseTca CyMMOu:

L,;:b“»+a,‘,+L3.,+L.,,+a+bc. (1)
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Puc 5.7. 3nanne I'DC ¢ BepTHKaILHON 0CeBOM TYPOUHOI H

q)pOHTaJleblM KOXKYXOBbIM NOABOAOM BObl
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TonuHa  CTeHbl bge CO CTOPOHbI  BEPXHEro bbeda
onpefenseTca CTaTUMeCKUMU pacyeTamun C  y4eToM TOro, 4To
OHa [OMKHa BbLINOMHATL PONb  aHKEPHOW ornopbl  TypBuHHOro
Tpybonposoaa. B 3asucumoctn ot aunamertpa  TpyGonposoaa,
KOTOpPbI 0ObIMHO NpUHUMaeTCs paBHbiM D= (1,4 + 1,6) Dy, ero
NPOTAKEHHOCTU ¥ Cxembl noaxofaa « 3naxwio 3C Tonwmna by
uameHsetca ot 06 ao 1 m. PaccrosiHue ay OT BHYTpPEHHEW
NOBEPXHOCTU CTeHbl TypOWHHOrO  nomelyexus Ao  dnaHua
AWCKOBOro 3arBopa oOnpeaensercs  yCnoBUSMU MOHTaxa u
AeMoHTaxa 3aTeopa u obbiuHO npuHumaeTcs 0,5 m.

Onuea Aauckosoro  3artBopa L,y 3aBucuT OoT  aAuameTpa
TpyGonpoBoaa v NPUHAMAETCA MO AaHHLIM 38BOAA-W3rOTOBUTENS.

KOHCTpyKTUBHBIA pasmep TypOuHb! L, yBenMymBaeTca C poCcTOM
avametpa paboyero koneca U NPUHUMAETCA TakkKe NO AaHHbIM
3asopa-uarorosutens, obbiyHo L; = (2,5 + 3,0) Ds.

PacctosHue a oT Koxyxa TypbuHbl 40 CTeHbl TypbuHHOro
NOMELLeHUA NPUHUMAKOT  WUCXOAR U3  HOPManbHbIX YCNOBWNA
akcnnyaTtauuu 8 npegenax 1 - 1,5 m.

LUupuHa 6Gnoka  3paHusa rNC  Ben onpepenseTca
aHanorMyHo B 3aBUCUMOCTU OT  KOHCTPYKTUBHOIO pasmepa
TypbuHbl B, = (1,56 + 2) - Dy »n paccTosHuiA [0 HOKOBbIX CTeH
NOMELLEHNs, NPUHUMAEMbIX C y4yeToMm  HeoBxoanmMocTu
pa3smelleHvss  BcnoMoraTenbHoro obopyaosaHus B npegenax

15+2Mm
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Bbicota TypOUHHOrO NOMELWEHUs ONPEAENSAETCH KOHCTPYKTWNB-
HbIM pa3Mepom (BbICOTOW) rmapoarperata v NPUHAMAETCA NO PeKo-
MEeHJauMAM 3aBOAa-U3roToBUTENS.

Paamepbl Gnoka wu3orHyTOW oOTCacbiBawolen TpyObl NPUHUMAIOT-
Csi B 3aBUCUMMOCTU OT rabapuTHbiX pa3MepoB KOHyca, KoneHa v
oTsoAsLero Anddysopa Tpybbl U pasMeLleHns Na3os PEeMOHTHOro
LAHAOPHOro 3arpaxaeHust.

[[abapuTHble pasMepsl NOABOAHON YacTu 3aaHuin MI'3C atoro Tu-

na u obbemsbl 6eToHa npuBeaeHs! B Tabn. 5.1.

Tabauua 5.1
D, M Ben, M Len, M hen, M Weer, M°
0,5 5 6,7 59 61,7
1.0 6 9,8 10,2 162
1.5 6.7 13 | 146 336

Cxema 3panHus manon [3C C ropusoHTanbHOW paguanbHo-
oceBOA TypOUHONW, KOXyXOBOW TYpOUHHON Kamepowl u KoneHn4yaTou
oTcacbiBawLwien Tpybon usobpaweHa Ha puc.5.8,a. KomnoHoeka
rugpoarperara, Bknovaiowero B ceba KoOHUEBON yyacTok Tpybonpo-
BOA2 C AWCKOBbIM 3aTBOPOM, TypOuHy B KOXYXOBOW Kamepe C
poHTanbHbEIM  NOABOAOM BOAbLI K pabouemy Konecy, MaxoBuK,
ropu3oHTaslbHbIA reHepaTop W oTcacbiBawowlyo Tpyby, BbinonHeHa
B OAHY NuHWIO, Baonb notoka. OnpepeneHue pasmepos TYpOUHHO-

ro NOMELYEHNs NPOM3BOAUTCA C Y4eTOM rabapuTHbIX pa3mMepoB
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06OpYAOBaAHUA HWXKHEH OT BOAALLEW KaMepb! - aHanoruyHo pac-

CMOTPeHHON paHee cxeme 3aaHua M3C.

NameHeHne rabapuTHbix pasmepoB u obvema GeToHa ©Gnokoe

34aHWi 3TOro TUnNa B 3aBUCUMOCTU OT AuameTpa pa6oqero Koneca

TypOuHbI NokasaHo B Tabn.5.2.

Ta6auua 5.2
Dy, m Ben, M Lo, M hen, M Weer, M”
0,5 2,5 10,5 53 70,7
1,0 40 17,0 8,7 204

3nanve manoit FAC ¢ HakNOHHOW KOMMNOHOBKOW ruapoarperara,
COCTOSILLEro U3 ocesoi TypOUuHbI, KOXyxoBon TypOUHHOW kamepbl C

CprHTaﬂbelM noABOAOM BOAbl, MynbTURNUKATOPA, reHeparopa wu

KOMeHuaTol oTcackiBaLen Tpybbl nokasaHo Ha puc.5.8,6. Crnaxwu-

BaHWE NPOTOYHOW YacTW 33 CYEeT yCTpaHeHUa ABYX PEe3KuX noBoOpO-

TOB noToka Ha 90°, uMeBWwUX MECTO npu BepTUKanbHOW KOMNO-

HoBke noaoBHoro arperara (cm. puc. 5.7), NO3BONSET 3ameTHO

yBEMUYNT MPONYCKHYIO CNOCOGHOCTb TYPGUH Y YMEHBLWNTL MMA-

paBnuuyeckvwe NoTepu nokasaHo Ha puc.5.8,6.
CTpoutenbHbie faHHble 6noka NOABOAHON 4ACTW 34aHUA npuvBe-

neHbl 8 Tabn.5.3.
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Puc.5.8. 3nanne I'DC kokyXxoBbiM NOABOAOM BOABI
a-C TOPH30HTaNIbHOM 0ceBOH TypOHHOM; 6 - C HAKIIOHHOW TY
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Ta6bauna 5.3
D ™ Ben, M Y hen, M Weer, M
05 5 9 58 87.7
1,0 6 12,56 8,7 151
1.5 7 17 12,4 317

3panue wmanon [3C c

rOpv3oHTanbHONW paguanbHO-OCEeBOW

TYPOWHOA 1 KOXYXOBbIM paananbHbim NOABOAOM BoAbl usobpaxe-

HO Ha puc.5.9. Pacnonoxenue ocu TypbuHHoro Tpybonposoaa noa

yrnom 90°

KOMNAKTHYO

K NnpoaonbHoN

KOHCTPYKLWIO

OCu arperata no3sonfaeT

nony4uTb

noABOAHONM YacTU 6noka 3gaHus,

WWPOKO NpUMEHAEeMYrd B CxeMax nNpunaoTUHHLIX U aepuBauyn-

OHHbIX Manbix 3C ¢ Hanopamu ot 10 go 120 m.

N3meHeHwe pacxoga BervoHa B NOABOQHOK 4acT 34aHUN npuee-

neHo B Tabn. 5.4.

Tabauna 5.4

D, ™ Ben, M Len, M hen, M Weer, M°
0,5 586 6.4 45 52,8
1,0 9,5 9,6 8.4 166
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Puc.5.9. 3nanne I'3C ¢ ropu3onTaiLHOR pagHaibLHO-
oceBOi TypOHHOH M KOKYX0BbIM pPalHA/IbLHBLIM NOA-
BOJAOM BOAbI

CpaBHuBas mexay coboit napametpbl (Wege,) 34aHUA npunno-
TUHHBIX W AepuBauUMOHHbLIX [3C Manoi MOWHOCTM C KOXYXO-
BbiMW  TYpPOMHHBIMKU  Kamepamu, MOXHO CAenaTtbh 3aknoveHne
O TOM, YTO Npu arperaTax ¢ ocesbiMu Typbutamu D, = 0,5 M npeg-
noyTeHWe  creayet OTAaBaTb

BEPTUKANbLHOW KOMMOHOBKE, a

D;=11n15M —~ HAaKNOHHON.
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W3 aByx TunoB 3aaHnit F3C ¢ paamanbHO-0CeBbiMU TypOuHamm C
avametpamn 0.5 1 M BO BCeM ananasoHe Hanopos 10 — 30 m
Haubonee 3KOHOMMWYHBLIM B OTHOLLUEHWM CTPOWTENbHbIX 0ObEMOB
asnsertcs 3nanve [OC C ropusoHTanbHON TypOWHOW, paavuanbHbiM
KOXyXOBbIM  NOABOAOM BOAbI W KOMEHYaTon oTcackiBalowen Tpy-
Bon.

30anus I'IC c paduansHo-ocessimu mypOuUHaAMU U CRUPATL-
HbIMU Kamepamu. PagnanbHo-oceBble  TYpOWHbI CO  CMUpanbHbI-
MU TypBUHHBIMW Kamepamu YCTaHaenuBaloTCA B 3AaHUAX NpU-
NNOTUHHBIX ¥ AepuBauMOHHbIX Manbix M3C npu Hanopax ot 10 go
400 m.

CnupanbHble Kamepbl BbICOKOHANOPHbIX paananbHo-
oceBbIX TYpBWUH BbINOMHAKTCA METannuyeckumu: npu Hanopax ot
10 oo 100 M NPUMEHSIOT NWUTbIE YyryHHble Kamepbl, Nnpu Ha-
nopax 25 — 150 M NPUMEHSAKT CTanbHble CBApHbLIE U NPYU  Hanopax
cebitwe 100 — 120 M NpUMEHSAIOT NUTbIE CTanbHbIe.

Yron oxBaTa cnupanbHbiX METannuyeckux kamep ¢= 315 - 345°,
dopma nonepeyHoro ceveHns oBbIYHO Kpyrnas Ha Bonbluen yacTu
LANVWHbI  CWPanbHOW 4acTh, TONbKo OnvKaWwmm K 3y6y cnupanu
CEeUYEHMNAM KOHCTPYKTUBHO NpuaaoT hopmy 3nnncos.

Mpu pacueTe METAnNNMYeckoi CnupanbHoOW kamepbl NO 33KOHY
Vep=COnst 3ajada CBOAUTCA K ONpejenexuvio paauyca Kpyrosoro

nonepeYHoro Ce4YeHus, pPaCcnNoONOXEeHHOro nopj yrnom o K Bbixo4ay B

cnupaneHylo 4acTb!
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_ 0 (¢ - a)
P 360 o v (@)

o
rae Q — pacuyeTHbIR (MakcMmanbHbI) pacxon TypOuHbI, M3/C;
Ve = k  H — cpegHss CkoOpoCcTb B CeuYeHUax cnupanu, Mm/c; k
= 0,6 - 0,8 — koappuymneHT.

3apasanck CeuYeHUAMU C KOOpAUHATHBIMK  yrnamu o

(OTCYNTBLIBAA MX OT BXOAHOMO CEYEHWS), HAXOAST 3HAYEHUS Py

Mo HECKONbKum TOYKam Cc KoopaAnHaTamn (o] n

R,=05 D.+2 p, rae D, - pnametp OKPYXHOCTM O
BXOAHbIM  KDOMKaM CTaTOPHbIX KOMOHH, CTPOST — OuepTaHue
cnupanu B nnawe.

Nonyyaemasn Taknm 06pasom meTannuueckas TypGuHHas

Kamepa MMeeT MaKCUManbHyH LUMPUHY, M

B,. =b] +b2 =(2,8-33) D, . (3)
npuyem, b,=(1,5-1,7) D, b,=(1,3-15) D,

TouHble pasMepbl MeTanMUYecKux CnUpanbHbIX TYPOUHHbIX
Kamep npuUMEeHUTEeNbHO K paaunanbHo-oCeBbIM  TypBuHam Tou
nnm uHon  BbICTpPOXOAHOCTH pPEKOMEHIYIOTCS  3aBOJOM-
nsrotosuTenem, OObIMHO NOCTaBNSIOWMM  ANS  CTPOSILMXCS
manbix '3C TypbuHbl BMECTe ¢ kamepamu.
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TunvuHas KOMMOHOBKa arperaTtHoro 6noka Manow rsC c
BEPTUKANbLHOM paananbHo-0CceBoi TypbuHon, MeTannuyeckon cnu-
panbHoi TypOUHHOW Kamepon w NPAMOOCHOW KOHW4ECKOW OTCachi-
palowen Tpyboi nokasana Ha puc.5.10.

Pasmepbl TypPOMHHOTO NOMELIEHWS  ONPEAENsoTCH KOHCTPYK-
TVBHBIMIA pa3mepamu TypOuHbl L. w B,, paamepom 3arBopa L ¥
MUHUMAnNbHO AOMYCTAMOW  LIMPUHOW  NPOXOA0B  MEexXay arpera-

TOM ¥ CTeHamu nomeulenns. Pasmeps! HUKHER oOTBOASWENn Ka-
MEpbl B 3TUX KOMMOHOBKAX ONPEAEensioTes, Kak Anst PacCMOTpEH-
HbiX Bbile 3nanud AC Cc BEpPTUKANbHLIMU NPAMOOCHLIMU - KOHW-
yeckumMu oTtcacoigalolmmu Tpybamu.  [abapuTHble pasmepst NoA-
goaHoro Bnoka 3aaHua MIOC ¢ NpAMOOCHOW KOHUYECKOW OTCacbl-
saloweit Tpybon v obbem HeToHa npuseaeHb! B Tabn. 5.5. Ha puc
510 noka3aH BapwanT 3aanua manon M9C ¢ BepTUkanoHoW paau-
anbHO-0CeBOoN TypBuHOW, MeTansiM4eckon cnupansHon TypOuUHHOR
Kamepon ¥ W30rHyTOW oTcacbiBatowen Tpybon. Pasmepbl Bnoka u
o6bem 6eToHa npusegeHs B Tabn. 5.6.

CpaBHeHne AaHHbIX Tabn. 5.5 n 5.6 nokasbiBaeT, YTO CTPOUTESNb-
Hble pa3mepb! U obvembl ©Bnokos 3panuin  F3C ykasaHHbIX TUMOB

ﬂpM6ﬂM3MTeﬂbHO oAUHaKoBbI.

Tabauua 5.5
D1, M Ben, M Len, M Ren, M Weer, M
0,5 45 58 7,2 70,8
1.0 6,1 8,0 9.0 138
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Tabsmna 5.6

Dy ™ Ben, M Len M hen, M Weer, M°
0,5 45 54 6.8 73,6
1,0 6,1 6.3 9.4 140

B 3gaHuax mansix [BC ¢ paauanbHO-oceBbIMU TypbuHamu
METannNMUMYeCckKumMn CnupanbHbIMU TYPOUHHBIMA  KaMepaMn BO3MOX-
Ha W ropu3oHTanbHasi KOMMNOHOBKa rugpoarperaTtoB. JHepreTnye-
ckue napameTpbl TypBuH NpU 3TOM He W3MEHSIOTCH, HO KOHCTPYK-
TUBHOE peLleHve 1 pasmepbl arperatHoro Gnoka npetepnesalT
CyLW|ecTBEHHbIE U3MeHeHus. Mockonbky HeobxoaWMo pasmecTuTb
ropu3OHTanbHbIA reHepaTop, yBENUYMBAKOTCA B NnaHe pasmepbl
TYpOUHHOrO NOMELLEHUA, HO OTNaaaeT HeoBXxoaMMOCTb B YCTPOMUCT-
BE BTOPOro MEXAY3TaXHOro nNepexpbiTUS, Ha KOTOpPOe Npu BepTu-
KanbHOW KOMNOHOBKE ruapoarperarta onvpancs reHepaTop.

KomnoHoBka 6noka 3nanua M3C ¢ ropu3oHTansHoOW paguanbHo -
oceBo#t TypOUHOW, METanIMyYeckon CNUpPanbHOA KaMeponm U KoneH-
yaTol oTcacbiBawllet Tpybor nokasaHa Ha puc. 5.11,a. Fabaput-
Hble pa3mepbl 6noka v o6bembl 6eTOHa Npu arperatax ¢ TypbuHamu

avametpom 1,0 n 0,5 m npuseserbl B Tabn.5.7.
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Tabanua 5.7
Di,M | Bsy, M Len, M hen, M Weer, M°
0,5 6,4 71 6.8 83.4
1,0 9,5 89 10,5 190

CyWwecTBEeHHOTO yMEHbLUEHUS CTpoUTENbHbIX 0BbeMoB arpe-
ratHbix 6nokoB 3aaHwid Manbix T3C C ropuaoHTanbHLIMU pagu-
anbHO-OCEBbIMU  TYpOUHaMKU ¥ MeTanNUYecKUMU CIUpanbHbIMU
TYPOMHHLIMK  KaMepamn MOXHO AO0GUTLCS 3@ CYET NPUMEHEHUs
NPAMOOCHBLIX KOHWYECKUX oTcackiBaowmx  Tpyd, ocywecTensio-
KX BbINYCK  BOAbl  HEMNOCPEACTBEHHO B HWXHWIA Bbed, Ge3
ycTpoicTBa Kakux-nubo kamep. PEMOHTHbIN 3aTBOP CO CTOPOHbI
oTcacbiBatollet Tpybbl B 3TOM Cnyyae MOXeT ObiTb BbINONHEH B
Buge ynpasnsemoro knanaHa. MNogobHas KOMNOHOBKA 3AaHUs, CO-
CTOSILEro MpPaKkTUYECKU U3 OAQHOro Nnlb TYPOUHHOIO NOMELUeHUs,
n3obpaxexa Ha puc. 5.11,6.

Pa3smepbl  06beM 6nokoB npuseseHsbl B Tabn. 5.8.

Ta6nnua 5.8
Y Bsn, M Len, M hen, M Weer, M°
0,5 55 3,9 6,7 52,9
1,0 7.7 56 7.3 108
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Puc. 5.11. 3aanus ['IC ¢ ropu3oHTAILHBIMH PAAHAJIBHO —

OCEBbIMH Typﬁnﬂamu, CHIHPAJTbLHBIM noaABOAOM BOAbI

a — ¢ NPAMON KOHHYECKOH oTcacbiBatouler Tpyoo#;
& — ¢ KOJeHYaTo oTcachiBatoLel Tpybon
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Pexomenoayuu no esibopy munos 30anuii npunromun-
Hbix U Oepusayuonnsix mansix I'IC ¢ peakmuensimu myp6una-

Mu. Pasmepbl M cTpounTenbHble 06beMbl GNOKOB NPUMNOTUHHBIX

W AepuBaunoHHbIX Manbix N3C Mano 3aBucsT OT Hanopa w on-
penensloTcs B OCHOBHOM KOMNOHOBKOW arperata (BepTukanbHas,
HaK/OHHAsA, rOPU3OHTanbHasn), CXeMoi NoABOAa BOAbI (KOXYXOBbIiA,
KaMmepHblit) U anameTrpom pabouero koneca TypGuHbI.

Luamemp paboyveao koneca mypbuH D;=0,5 M:

B avanasone Hanopos H=(10-50) M Haubonee acbdekTusHOM C
TOYKU 3pEeHUs CTpOUTENbHbIX O6BLEMOB ABMAETCS KOMMOHOBKA Bo-
ka C BepTuUKanbHbIMU arperatamu, o060pPyAOBaHHBIMU OCEBbLIMU
TypOuHamu € KOXyxOBbIMW (PPOHTANbHLIMKM NOABOAAMM BOAb! U
U30rHYTbIMK OTCaCLIBAOLMMYN TpyGamu.

B auanasone Hanopos H=(50 — 150) M npegnoyTeHne cneayer
oTaaeartb

3AaHNAM C  TOpU3OHTanNbHLIMU  pagvanbHO-OCEBbLIMU

TypbuHamu C KOXyXOBbIMU paauanbHbIMU MoABOAAMU  BOAbLI W
KONeH4aTbiMKU OTCachiBalOWMMK TpyGamu.

B AawanasoHe Hanopos H=(100 — 400) M 3HauWTENbHLIMK Npe-
Umyuwlecteamn  nepej
rsC c

MeTannMyeCkKuMu  cnupanbHbIMKN

BCEMU OCTanbHbIMW  KOMNOHOBKamu 06-

nagakwT 34aHus rOPU3oHTanNbHbIM# paaunanbHo-

oceBbiMU TypbuHamu, TypOuH-
HbiMK Kamepamu W NPAMOOCHBIMW  KOHUMECKUMM  OTCaCbIBaO-

wumu  Tpybamu.
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[uamemp paboyezo koneca mypbuH D;= 1 m:

B auanasoHe Hanopos H=(10-350)m no yaenbHOMy pacxoay
GetoHa B noasogHoW uYacTh 3paHus TOC addexTuBHbIM ABNA-
eTCs  NPUMEHEHWe  HaKNOHHbIX ruapoarperatos €  OCeBbiMU
TYypBVUHaAMKN,  KOXYXOBbIMM  (DPOHTANbHLIMKU - MOABOAAMU BOAbI U
KOneH4aTbIMK OTcacbiBaLWuUMy TpyGamu.

B pawanasoxe Hanopos H=(50 — 400) m npeanouteHve cnegyer
otnaeaTb 3faHusm [OC C  ropu3oHTanbHbIMA paavancHo- oce-
BbIMM  TypBuHamn, MeTanmMyeckuMmn cnvpanbHbiMu TYpOuHHbI-
MW Kamepami W NPSAMOOCHBIMM KOHUYECKUMW TpyBamu.

[uamemp paboyezo koneca mypbun D,=1,5 m:

B pawanasone Hanopos H=(10 - 30) m HauGonee 3addekTus-
HbIMU SBASIIOTC HAKNOHHbIE KOXYXOBbIE arperatbl C  OCEBbIMW
TypBUHaMK 1 KONEHYaTLIMK OTCaChIBAOWMMM TpyGamu.

B cnyyae nNpuUMEHeHWs paavanbHO-OCeBbIX TypOWH Hes3asu-
CUMO OT Hamopa npeacTasnaeTca uenecoobpasHbiM  pekOMEeH-
[NOBaTh BepTUKANbHble  KOMNOHOBKM C  NPSAMOOCHBIMW  KOHUuE-
CKUMU  Unyn  U30MrHyTbIMU oTCacbhbIBaOWNMu TpYGaMM, no3Bonsa-
WMe KOMNaKTHO peLunTb HEecyluMe  KOHCTpYKUun — arperaTHoro
6roka, obecneuyuBalolue HaumeHblwee 3arnybneHue TypGUHHO-
ro MOMELeHVs ¥ Cco3Jalolue HOpManbHbie YCnoBus Ans IKC-
nnyatauuu oGopyaosarus M3C.

30anua I'IC ¢ koswossimu mypbunamu. N\puMeHeHne  KOBWO-

BbiX Typ6MH conposoXaaeTca  CyuwecTBeHHbIM n3meHeHuem
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KOHCTPYKUuM noasoaHO® yacTu 3panua MIC: oTfcyTcTeyeT Typ-
BuHHas kamepa, oTcacbiBaloulas Tpyba 3ameHsieTcs 6esHanop-
HOW OTBOASALLEN KaMEPOM.

Pa3mepbl  TypGUHHOrO NOMELIEHUS  ONPEeAenstTC KOHCTPYK-
TUBHOW (POpPMOMA KOBLLOBOW TypGWHbLI, KOTOpPas.B CBOK ouepenb
B 3HayuTenoHoW Mepe 3asucut ot obuwero uucna conn, T.e. oT
yucna JencCTBYIOWMUX CTPYA: yBENUUEHUE WX YUCNa NPUBOAWT K
YMEHbWEHWO pPa3mMepoB  TypOWHb! ¥ NOBLILEHWID 4acTOTbI Bpa-
LEHUS.

Paamepb! oTBOASILLER KaMepbl ONPEAEensiloTCs ruapPaBNUYECKUM
pac4eTom, npu 3TOM HeobxoAUMO yuMTbIBaTb, YTO OGpasyroLuincs
no ANuHe Kamepbl NOANOP MOXET NPUBECTH K HeoBXoauMMocTH
AOMNONHUTENBHOrO nNOBbiLLEHWS OTMeTkn pabodero koneca. Ha
puc. 5.12,a nokasaHa CXeMa KOMMNOHOBKW 3flaHUA AepuBaALIMOHHO
manon 'IC, ob6opynosaHHOW BEPTUKANBbHON KOBLUOBOW TypBUHOIA
C u4eTbipbMa connamu. bBonbwoe yncno oTeBogoe U NnasHoe 3a-
KpyrneHne  OxBaTtbiBaloWwero pacnpeaenuTenbHoro BOAOBOAA
npegonpeaenunu  3HaynuTenbHble pasMepbl TypOUHHOro nomele-
HWS1.

Mpu D=1 M wupuHa 6noka Bg,= 9,7 M, ANvHA Le,= 14 M U Bbl-
cota hep, = 8 M. O6vem 6eToHa NoABOAHON YacTU We., cocTasun 204
M’ YaensHbin pacxoq 6eToHa 3aBUCUT OT MOLLHOCTU TypBuHbI,

KOTOpas npw 3aQaHHOM Hucne conn onpeaensieTcs nx AUamMeTpoMm.
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Cxema 3panua aepusayuoHHon ['QC co crangapTHow ropu-
30HTanNbHOM KOBWOBON TypbuHOM C OgHMM connom ulobpaxeHa
Ha punc.5.12,6. KoMnakTHOe KOHCTPYKTUBHOE peLleHue ruppoarpera-
Ta MNO3BONAET yCTaHOBUTb €ro B OTHOCWUTENbHO HeBOonblOoM Typ-
6uHHOM nomewleHnun. Mpu Dy=1 M wupuna 6noka Bs, cocTaBuna
71 M Les=82 M n hg=6 M. Obbem HeToHa B NOABOAHON YacTu
83 M’ OaHaKo OTHOCUTENbHO HEBOMbWAA MOWHOCTL  KOBLUOBOWA
TypbuHbl  C ogHUM connoMm onpegenuna Gonee BbICOKUA, 4YeM
ANK  3a0aHuA  gepusauvoHHon manon 3C, obopyaosaHHoOW BepTU-
KanbHON KOBLWIOBOW TYpBUHbLI C YETbIpbMA CONNamu, yAenbHbIA pac-
xon 6etoHa.

MpuMeHeHue BepTUKaNbHbIX MHOrOCONNOBbLIX KOBLIOBLIX Typ-
6MH B 30aHMSX  BbICOKOHANOPHbIX AepusaunoHHbix [AC no
CPaBHEHWIO C  TOPU3OHTanNbHbIMK TypbuHamu npepcTaBnseTcs
fonee npeanoyTUTENLHLIM. TEM HE MeHee crnefyeT OTMEeTUTb, YTO
npu Hanopax Ao 400 m 3ganHus manbix N3C ¢ KOBWOBLIMK TYyp-
BuHamMn nNo yaenbHoMy pacxogy 6etoHa 3HauwTenbHo ycTynawoT
3gavuam F'3C c paguanbHo-oceBbiMK TypOuHamu.

30anua I'DC ¢ osykpammusimu mypbunamu. TUNU4HAs KOMNO-
HoBKka 3paHus manow MN3C ¢ asykpaTtHou TypbuHoW n3obpaxeHa Ha
puc. 5.13. Pasmepbl TypbuHHOro nometyeHus onpeaensiorcs raba-
putamu arperata. Npu Dy = 1 M n wupuHe TypbuHbl 3 M WKPUHA
bnoka 3nanwsa Bs, coctaBnsieT 10 M, Lgy= 7.8 M, hep= 8,2 Mm;
Weer = 158 M°.
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Puc. 5.13. 3nanue I'IC ¢ nBykpatHoii Typounoi (THna bankn)

Hanpasnsiowye nonatku perynupyrowero conna MoryT ucnosb-
30BaTbhCA ANSA MONHOrO NpeKkpaileHus NoAayun BOAbl U NPOAOCNXKU-
TenbHOM oCcTaHOBKK TypbBuHbI Npu Hanopax Ao 50 M. Mpu Bonbunx
Hanopax Ha TypbuHnHom Tpybonposose TpebyeTcs ycTaHoBka 3aTBO-
pa.

MonoXuTenbHble Ka4YecTBa ABYKpPaTHbIX TypOuH, 3aknyaowmecs
B UX KOHCTPYKTUBHOW NPOCTOTE, OTHOCUTENBHO HeboNbLLIOA CTOUMO-
CTW, NErkocTu obCcnyXxmBaHva, ANMTENBHOM Cpoke cnyXbbl, Hapsay ¢
BO3MOXHOCTbIO NOAAEPXKMBATL AOCTATOMHO Bbicokuin KMO 8 wwupo-
KOM [OuanasoHe pacxoaoBs, NO3BONAIT cyuTaTh 3paHus MIT3C, obo-
pyAoBaHHble Takumu TypbuHamn BecbMa 3DEKTUBHBIMU ANS Npw-
MEeHeHuUs.

Komnonoeounsie pewenusn ona muxkpol’ 3C. B kayectBe npu-
mepa, Ha puc.5.15 1 5.16 npueeaeHbl KOMNOHOBOYHBIE pelUeHns ANs
mukpolr3C mowyHocTbio A0 100 KBT Ha CyWECcTBylOWEM HanOpHOM
dpoHTE.

B npuseaeHHOM npumepe 3aaHve M'IC npuMbIKaeT K NNOTUHE CO
CTOPOHbI HWxXHero 6Gbeda u He BOCNPUHVWMAET HaNop BEPXHEro
6beda, UTO No3BoONAeT CywecTBeHHO obnerynTb ero KOHCTPYKUWIO,
ocoBeHHO B noasoaHon YacTu. [laeneHwe BepxHero Obedpa nepepa-
erca Ha 3nanue T3C yepes TypObuHHbLIA BOAOBOA — OHO HEBEMWUKO U
YYUTBLIBAETCS NPU pacuHeTax OTAENbHbIX ONOPHbLIX KOHCTPYKUMA 3Aa-

HUA.



[ns cnysas C HanopHbiM TpybonposoaoM (pnc.5.10) Tunosoe
3paHve MAC fomkHO BbiTb BBIMONHEHO C BEPTUKANbLHOW pagnansHo-
ocesown TypbuHoW, cnupanbHbiM MNOABOAOM BOAbI U NPSMOOCHOW KO-
HUYecKkon oTcackiBauled Tpybon. [ina Hero npu D:=1 m obvem Be-
ToHA Wie=138 m°.

Mpu ucnonb3oBaHun B kayecTse BOAOBOAA 6e3HanopHoOro NnoTka
uenecoobpasHo UCNoNb3oBaTh 3AaHVe F3C ¢ OTKpbITOW TYPOUHHON
kamepow (cMm.puc.5.14). [ina Hero npu D,=1 m u H=4 m obbem BeTo-
Ha cocTaBnT Wi, = 93 M.

B KauecTee anbTEPHATUBHOMO BapuaHta MOXeT ObiTb paccMoT-
peHo pycnosoe 3naxue 3C ¢ HanopHow TypOuHHON kKaMepoW, Bep-
TUKANbHOW PaAVaNbHO-OCEBOW TYPOWHOW, CNUpanbHbIM nOABOAOM
BOAb! N MPSIMOOCHOW KOHWYECKOW oTcacsisawouiev Tpyboit. MpoTou-
Has vacTb 6nokoB 3aawui pycnosbix F3C cocTout u3 BOAONPUEM-
Huka, TypObUHHOWN Kamepbl ¥ oTtcacbiBaowen Tpybol. Pasmepbl noa-
BOAHOW u4acTu ONpeAensoTca AuameTpom pabouero koneca Dy,
MaKCMManbHO! ¥ MUHUMAIBbHOW rYONHOW HUKHEro 6veda Hmax W
H.in, BbICOTOR OTCacCbiBAHUA H,, KOMNOHOBKOW arperara, TUNOM U
rabapvTHeIMK  pasmepami TypbuHHOA Kamepbl # oTcacblBaowien
Tpybbl.

Takum obpasom, ans D=1 m u Hanopa H=4 m obvem HeToHa Co-
cTaBuT Weer=98 M. Mpn 3TOM HEOBXOAUMO OTMETUTb, YTO NpU UC-

HOAb30BAHUN PYCMIOBOA KOMNOHOBKM TMAPOY3na OTnajaeT Heobxo-
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OVWMOCTb B COOpYXeHuu noasoadawiux sogoBoA0B, HO YCNTOXHAETCA

KOHCTPYKLUSt CaMOro 3AaHus. "1 ‘ ‘l
Ha ocHOBe pacCMOTPEHHbIX BapuaHToB MOXHO cAenaTb BbiBOA O [ 1 :‘ -

TOM, 4TO Anst MUKpol OC, CTPOALWMXCSA B AaHHbIX YCNOBUAX, Haubo- S * v

nee npeanouTuTENbHbIM ABNseTcA 3aanne N'3C C OTKpbITON Typ- £y ﬂm

BUHHOR Kamepow v NOABOAOM BOAbI C NOMOLLIO 6e3HanopHbLIX NOT-

KoB puc 5.16.
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Puc.5.16. 3nanne mukpol IC ¢ HanopHbIM TPYGONPOBOAOM

Mpunoxexue 5.1. Mpumepsl 34aHUA ManeIx MN3C
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Puc.5.17. Komnonoska sxanns manoii I'IC ¢ ropuszonTansHoii

“TpyOHON” ruApOTYpPOHHO# M BhIHECEHHBIM B MAIIHHHBIH 321
TOPH30HTA/ILHLIM FeHepaTopPoM

$20

Puc.5.18. Komnonoska 3pauus manoii I'C NPH HAKJIOHHOM
10JIOKEHHH KANCYAbHOH FHAPOTYPOHHBI
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Puc. 5.19. Komnonoska 3xanusa manoit I'2C u3 daok-cexunii

a — paspes; 6 — nnan; | — arperarHas 6J10K-ceKuus; 2 — CeKLHUs Puc. 5.21. KomnonoBka 31anus manoii '9C ¢ npamenennem
yrpaBieHHs U aBTOMATHKH cGopHOro Kes1e306eToHA (BAPHAHT KOHCTPYKIHH)
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Puc.5.22. Komnonoska 31anus majoi I'9C ¢ BeprukabHoi
paaHaNbLHO-0CeBOH rHAPOTYpOHHOH
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