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CEMUHAP

®, MpobAemMbl NOAKAIMEHHS
W IKCNAYATALMM MAADH reHepaLHH

LleneBble noka3satenu BUI PP no 2030 rr.

JHepreTunyecKasa ctparterna Poccum Ha nepuopg ao 2030 roaa.
(yTBEpPKAEHA pacnopakeHuem MpasuTtenbcTea PO ot 13 Hoabps 2009r. Ne1715-p)

OcobeHHOCTU P® npu BHegpeHun BUD

1.0TcyTCTBME LLEHTPAZIN30BAHHOIO 3HEProcHabxkeHuA
2.06WK1pHbIE TEPPUTOPUN U PaACCTOAHUA P
3.Hu3KonoTeHLMaNbHbIN BETEP HA 75% TeppuTopun

| I I MoTteHuManbHble notpeburenu BUI B PP
2010
YucneHHoCTb C B K OXOTHUKM, pblbaKku,
SUEIE axy | 2013 | 2020- e | ool e (| BRI
peann3aunmn 2015 2022 2030 HaceneHHOM (oueHka |(oueHka ropogos| ctpoutenn 130,
nyHKTe (4en) 2011 ) 2011 r) Cesepa I/HPOBOAOB; MmocTo
lMponssoacTseo 2640 2260 8000
3NEeKTPUYECKON SHEPTUN 1137 1059- 1350- 1800- A050 | 61.800 [60.800 52.000
1245 1550 2210
(Mnpa. KBTu) 0151-500 | 19,187 | 490 160
B TOM 4yucrie Ha 6ase 2.094.805 [109.600 8.000
BUS (Gea K 08% | 25% 4,5% 7% 5315 | 76
oy 7,8 2630 | 60-70 | 126-155 >01-3090 |5.368.160 |55.800
r3C)  (mnpa. kBTY) ’ ) ) ) 3001-10 Toic| 338 40 146
1.882.835 [119.600 |373.000
Bcero  (9.407.600 [345.800 |373.000 60.000
o Yucnmtenb — KON-BO HaceNeHHbIX NYHKTOB 3HameHaTe/lb — YUCNO XKuTtenen
Ba30BblIil BapuaHT
Buapl BUD 2015 rog, 2020 rogp,
YctaHoBneHHasa |BblpaboTka, |YcTtaHoBneHHas |BbipaboTka n°Te""""(?_2::::1'1I‘_’:L:‘::::;n"a"c‘::c:':’é;gc;em BU3 Mokasatensb
MOLWHOCTb, MBT |mAaH KBT-y mowHocTb, MBT |, MaH KBT-Y p
B3C 586,2 1636,6 2006,2 5661,8 Mo oxBaTy TeppUTOPUM (%%)
MIac 809,6 3328,1 1163,4 >110,4 Mo oxBaTy HaceneHus (mnH. yen.) 12-15
BnoT3C (3) 520,0 2600,0 984,0 4919,8 T T
TeoTaC 147.2 849.0 167.2 952.0 [10 CyMMAapHOWM YCTaHOBABHHOW MOLLHOCTI (MBT] 900 -1200
nac 13,1 51,6 13,1 51,6 Mo KonnuecTay (MnH.ea.) 0,7-2,5
C3C 0,0 0,0 44,0 58,9 -
Bcero 2076,1 8465,3 4377,9 166545 |19 obmeny e -criung (mn1pa.py6.) 45-80

70 % Tepputopumn PO
9 YyacoBbIx NOACOB
3-5m/c

4.0THOCUTEIbHAA HU3KAA MHCONALMA Ha 65 % Tepputopum  200-400 BT/m%;

5.PaccpenoTo4eHHOCTb 0OBbEKTOB 3HepronoTpebieHmn
6.CypoBbiii Knumat

7.3aKOH M NOA3aKOHHble akTbl 0 BN
8.HeKOHKYpeHTOCNoCcobHOCTb C.CTOMMOCTH

COTHMU U TbICAYU KM
5000-6000 rcon
OTCYTCTBYIOT
BW3 poporu
BblpaboTku 1 KBT-4 Ha BN



‘*W LleneBble nokasaTenn BeaMYnH o0b6bEMOB BBOAA
m“”u"::"“‘"u N NOKa/IM3auunu

NMoctaHoBneHue MNpasutenbcrea N2 449 ot 28.05.2013

1000 3600
Betep
Nokanusauus 35 55 65 65
MBT 18 26 124 124 141 159 159 751
MIF3C
INokanusauus 20 20 45 45
o MBT 120 140 200 250 270 270 270 1.520
INokanusauus 50 50 70 70
Bcero: MBT 238 416 574 874 1161 1179 1429 5.871
2102

OAO «ATC» onybankoBaHa MHpopmaums, Heobxoanmana AnA NpoBeAeHUA KOHKYPCHbIX
0TOOPOB MHBECTULMOHHbIX MPOEKTOB NO CTPOUTENbCTBY FrEHEPMPYIOLLNX

06beKTOB, PYHKLUMOHUPYHOLWMX HAa OCHOBE MCMNO/Ib30BaHUA BO30OHOBAAEMbIX
MCTOYHMKOB 3Heprumn, Ha 2014, 2015, 2016 u 2017 roabl.
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BonHoBaA

NMpunusHan

ConHeuHasa (KpemHuin)
ConHe4yHas (ToHKMe NAeHKHK)
ConHe4YHas TepmanbH.+XpaHeHue
ConHe4yHaa TepmanbHan
BeTpo-mopcKas
buomeTtaHreHepauua
buomacca (rasudpukauus)
buomacca (cxkuranue)

BeTpAHan (Ha cywe)

C>KuraHue oTxoa08B
MyHuymMnanbHble oTXoA4bl
feoTepmanbHan (buHapHbI LUKA)
[eoTepmanbHan napoBas
MpupoaHbIK ras

YronbHasa

ATOMHanA

Kadeppa «ATOMHbIe CTaHL UK

¥ BO306HOBAAIEMbIE UCTOY

1 3Hep

Y==| CTOMMOCTb NPOU3BOACTBA 3/1IEKTPOIHEPrum (2011r)
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OCco6eHHOCTM UCMO/Ib30BAHUA COTHEYHOM IHEPrum No TeppuTopuam B PO
N i VYposens u pausHue 'COII o Poccun

M IKCNAYATALMHH MaaoH reHepauHH
Lenb: ucchegoBaHme BO3MOXKHOCTEM UCNOb30BaHMA I'COI'I=(tB _tc) y4 ( CHuM 12-02-2003)
conHeyvHou sHeprum ®3MN un CK B g Erase KC BUD t, — Temneparypa Bo3Ayxa B nomeLierum, °C

. 0 " t, - cp. Temn. oTonuTenbHOro nepmoaa, °C

Z — NPOAO/IKMUT. OTOMUT. NEPUOAQ, CYT.
ITomecssYHBIN YPOBEHBb IPAycO-CYTOK OTONMMTEJLHOIO NepHoAa

CpaBHeHue noTeHunanos
CO/NHEYHOW aHeprnn
A

A
=
o
E ~
S
X O
E E Mockaa Exatepun-6ypr | Hoo-cubupck SAxytus Omcx HpxkyTtck Kpacunonap
o & (Yenby)
o O 12000 -
2 2 :
gg 10000 Se. 846 1008 1048 1668 1094 1141 561
9 8000 -
= g 6000 - Des. 720 846 882 1341 977 972 504
=)
jas)
2 = 4000 - Mapr 626 701 781 1094 812 787 406
S g 2000 -
- 0 - Armp. 366 420 480 633 438 498 186
2 4 6 8 10 12 14 16 18 [ v 152 220 192 353 192 270 37
KnuMmatmnyeckme 30Hbl PO HoHb 42 63 33 111 9 90 0
Uions 0 0 0 28 0 16 0
Asr. 50 90 53 140 59 90 0
Cenr. 210 255 243 357 225 279 3
OkKT. 400 515 474 784 505 530 205
Hos6. 576 708 768 1254 765 792 390
Tlex. 747 908 980 1612 1004 1054 533
Cym. 4735 5733 5934 9375 6082 6518 2825
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CospaHune 06beKTa ANA IKCNEepPUMEHTaIbHbIX MCCNeA0BaHM A
yE KOMMEKCHbIX cuctem BUI (KC BUI)

3a6poLenHan depma KPC Llenb: co3gaHune skcnepmmMeHTanbHOro aHeproadppekTMBHOro Aoma Hauata peKOHCTPYKLMA
CocTosiHve Ha 01.07.2001 r. | Ha OCHOBE PEKOHCTPYKUMM (peabunutaumm) sabpolueHHbIX 06beKToB CocTosiHme Ha 01.02.2002 r.
CENbCKMX XO3ANCTB UM BOEHHbIX TOPOAKOB.

OCHOBHbIE XapaKTepUCTUKN:
O6wasn naowagb 2400 KB.m
Kon-Bo kBaptup 8-16
dHeproobecneyeHHOCTb
He3aBUcMMbIMM UCTOUHMKaAMMU
CtoumocTb cTp-Ba 4,0 TbiC.py6 KB.M
(6e3 oTaenouHbix pabor)

o Tl RN A 1A i - -, . ot
3Ttanbl peanusauumm: ePelwwaemble 3agaum:
3:22:3::2: (=8 *JHeproHe3aBUCMMOCTb
FocapxcTpoiiHaasopa *JHeproapPeKTUBHOCTb
*PaspaboTKka T3 *HKM3KaA CTOMMOCTb CTPOUTENILCTBA
elMpoeKkTupoBaHue o i gl *BbICTPbIN BBOA, XKUNbA
*Montax poma eKomgopTHOCTb
¢ VIOHTa)X HeTpagULMOHHDIX
UcTOYHMKOB 3HEprum
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Ypanbcxmi
hefepaibHbLIA
YHUBEpCUTET
o
Ne O6opynosanne HBUD MomHocTh Koa-Bo T'ox BBONA B
IKCILTYATANHIO
1 2 3 4 5
1 | BerpoycranoBka BOVY 4-5 4 xBt 1 2002
2 | Berponacoc BH-300 300 /eyt 1 2002
3 | MukponpoueccopHast cuctema | mar 0,5 kBt 1
YOPABJICHHUS  MOAKIIOYEHHEM 2003
TETJIOBOM Harpy3ku oT BDY
4 | ConHeuHble 2,4 kBT (mnx) 30
(OTORIEKTPUUECKHE 2004
npeobpazosarenu (OOI)
5 | Conneunsie komiekTops! (CK) 24 xBr (1) 16 2005
6 | Berpoyctanoka BDY 4-5 4Bt 1
2006
7 | buorazoBas ycraHoBKa c 4-x 1
CTaMUiTHON OYMCTKON M MOJEM 8m3 2006
(duabTpaIu
8 | BerpoycranoBka BOVY-0,3 0,3 kBt 1 2007
9 | Kpsimnas cranius ©O11 0,45 (mux) 1 2007
10| Crannus conneunbix OO 0,15 kBt 3 2008
11| MexaHu4eCKHid reTHOTPOIT 0,15 kBT (mx) 1 2008
1271 VcoepuencraoBannsie CK KYM3 3,0kBr (1) 2 2009
13| CosHeYHbI# KOHIICHTPATOP 2xBr (1) 1 2009
14 T Termosoit Hacoc «Vaillant- [ 5,5«Br (1) 1 2010
5,5»
151 Muxkpo I'DC ¢ Typb. «baHkm» 15 kBt 1

BbICOKMIA ypOBEeHb N0A06MsA KaxKA0ro M3 06bEKTOB, COAEPKALLMX B cebe
pa3nnuHble KC BU3 (BbicoTa NOTO/IKOB, N/IOLWAAN U 06bem

NOMeLLEHUI, TEN03ALLMUTHDIE XapaKTEPUCTUKU, PAcNONOKEHUE
OTONUTE/IbHbIX NPMBOPOB, OKOH U T.4.) CNOCO6CTBOBA XOpoLUeit

COMOCTaBMMOCTM MNONYYEHHbIX 3KCNEePUMEHTA/IbHbIX AadHHbLIX U
AOCTOBEPHOCTU CPAaBHEHUA C PAaCYETHLIMU NOKa3aTe/IAMU.

CoctaB 06opyaosaHua HBMUI Ha obbveKTe

Cxema LLeHTpa/IM30BaHHOIO 3/IeKTPOCHa6KeHua 33/,

s ¢3n

B3y

- MMKporac L | S

PeanbHble 06beKTbl ana
nccneposaHunit KC BUD

Zalli

Ar-2
B3Y-2
»3n-2
CK-2
AKB 100

Sp —KC BU3 | | p—KCBKU3 |

ar-a ar-s ar-6 ar-7 ar-8
o S ons | | o eons
ﬁ REBEE CK-7 AKB 100

CocTaB 3HepreTU4eckux
cucrem (KC BU3)
no KeapTtupam 331




VEE | AHaIM3 NPOrpamMMHbIX KOMMNJIEKCOB gNAa pacyeta BUD

Nporpammbl pacyeta S e eI
'(-_-,% Skelion ™"  JiSuay onTMmanbHoii KC BU3 O RE R AR Sl o R E R
o | osvooms _ | ) copmmenia | amos o | Tererne ygome 5| Conevos
: ’ — o Mogknouerna CopTuposKa u punsTp. < Patora ¢ amHbMN Ananus
& [ 27 ~ %] ¥
- 4 B
- 4 = 4
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Mporpamma pacyeTta il —= o |
W paccTaHosku ®3M | — 2 |
RETScreen -Mporpamma lMporpamma onTummsaumm —
pacueTta BUd p” — KC B3 Ha ocHoBe 5 = =
npepHasHa4YeHa 418 aHau3a g e CTOXaCTUHECKNX XapPaKTEPUCTUK
U NPUHATUA PeLLeHunii no % RS «APK-BUI»

NPOEKTaM 3KO0TUYECKM
YUCTOM 3HEeprum

Pesynbrat aHanusa okono 100
nporpamm pacyeta BU3:
CTOXaCTUUECKUE XapaKTePUCTUKM
HenocpeacTBEHHO He BK/IIOUYAIOTCA B pacyeTbl
- no Bbl6OPY ONTMMaNbHOro coctaBa 06opyaoBaHusA

m@% KOMMNIeKCHbIX cuctem BUI (KC BUI)

(a Kak npaBuaO —NepBblii MOMEHT pacnpeaeneHuna)

ENERGY

&

Mporpamma ontumusauum
MbpuaHoi YnucToit

aHeprum CroxacTuueckue
JAHHEIE IS
e — sam «APK-BUD»
PacquHblﬁ . nsesngt e JC+B2Y+OII+MmI'DC
Komnneke =
«CUTUC» Conapuc 5,0

Mporpamma npegHasHayeHa gna
pacyeTa NPOAOMKUTENIbHOCTU
MHCONALMMU KUNBIX 303aHUI U
TEPPUTOPUIA B COOTBETCTBUM C
MeTOoAMUKOM pacyeTa

MHCONAUUN, NPUBESEHHOM B
CaHlMNuH

B3y

J e p—— jrp—
Mporpamma NoucKa n BM3yaamsaumnm
ontumanbHoro KC BU3

«VIZPO RES»




ANroputTm n nporpammsl pacyeta onTMMaabHOM

[P 4

MOAYNb EXCEL
Pacuet gaHHbIX

3anyck APK-BUS

MaKCUManbHbIe 1
MUHUMaNbHbIE
aKT.napamerpbi cpeas!

Yepeanentsie
XapaKTepycTuk Mo
TeppuTOpMH

YcTaska croumocth

An3.reHepaTopa

BbiGop TMna
KCBM3 no

MouwHocTH

Nankie
aKTUHOMETpMIeCKIX
XapaKTepucTUK

BuGopka
weenowas
(65 3nav)

BuGopka
cyrosman
(365 3was)

Tpawnsnsie
ycnosua

| Xgfo+ XMyt ...+

KOBAPUAUMOHHbIX

Xo+ X+ Xt + X =1

non

D(Y/a)=X X 6; X

=

| MOZY/b EXCEL

Mouck peweHnsa

¥1= Xaoy 1 X1 FXurocrHXpryr s X

9 12 15 18 21 24 27 30 36

¥2= Xpoyot Xgom2FXyurac2tXpryz X - X

¥5= Xy 3+ XgonatXurocatXprystXiz. . X

S — |

CromiocTs
KBr*U
30—

27—

24 —

21

O - Bufipanmsii cocran
ofiopyonams
- @

B3V Ar

MURPOTIIC s iisrs O30
TREBT S 5 2 Cromsocrs kBT iy 10 = CromaocTs )BT py6 15 2 CmeonEBTI S 35 o)
rommat% 10 = Fnccneronnma % 245 5| Promoromomath 35 2 Proxmorommms % 0 S

AT HOTOMTHKA %

Jona HeTOMRWKA %

Jona weromEa %

Casur rwnepﬁon O6yCﬂaBﬂMBaeTCH TPETbUM MOMEHTOM

Jlons uetosmaka %

Cromaoers BT Y 8 2

Prccncromamma % 0 %

|

fnasvan  Boramka  Pasmerka CrpaWuls  Gopuyas | [anmws | Peuckawposarde  Bua @ - T X pacnpeeneHuns , xapakTepns.ACCUMETPHIO
T LT | m— { E1 m= E- > P, Mowex pewering
2@ e BT ) e 88 e | «VIZPO-RES»
CAPK-BUID et 5iomm | 81 cmmonscs oy | 1o e o | come
Mogkaiasierma Coprnposka i duasTp PaBora C gaHHBIMK Ananus o
= = dopmynbl gna pacyeta ontumanoHon KC BUD
et Ll McTouHmnK Napametp Pasmep | Koadpd. Onpegenstowas MowHocTb ?m";\z"c::“
o -HOCTb nonesHoro Be/I4YUHa x
CBMAETEIRCTRBO sHeprum ” 1kBT-4 (py6.)
o I—— Aencrtema
1 ar UeHaln Py6. ®akr 15 -50
| 2 B3Y CkopocTb BeTpa V m/c D- gnametp B3Y (m) | 1/8 priD?cV3Br 3,5-8
1 3 @3N Wnconauua J B1/m? p® =15% S-nnowagb 3N (m2) JeSeu® (Br) 20-40
4 CK (nnock) WHconaumsa J Br/m? | PCK =40% S - nnowagb CK (m?) | Je Sepck (Br) 5-7
5a mIIC 1, peka | Ckopoctb TeueHms m/c p(Bosbt) = 1000 kr/m3 | 1/8 priD2\V3 (BT) 2-5
56 mrC2 Pa3HOCTb HUXK. U m Q-—pacxop, pegeQe Ah (BT) 2-5
B nNoTUHa sepx.6bedos Ah Q=V (m/c) *S (m?) pege VeSe Ah
6 Bry Konwnuyectso ronos en.
KPC 1 25 Bt
3-6
CeuHewn 1 2,5BT1
Mtvua (kypa) 1 0,25 Bt
L ! il 7 TH Temnepatypa HMAN (2-30)°C | & = 2-6 — ko3dd. 3pdpexruBrocTH TH 2-8
8 CK (sakyym) | MHconauma J ans sak CK B1/m? 5 =88% | S - nnowagab CK(m?) Jeo Sep® (Br) 4-10

Pacuernas moznens KC B3 no3BosnseT onTUMU3UPOBATh

cocTaB 000pyMOBaHUs (IO MOIIHOCTEH 000pYyI0BaHUS
BUD X;) mo kpurepuio «Min crouMocTh 1 KBT-u».




UccneposaHna BIY Ha ob6beKTe «IHeproapPpeKTtnsHbin gom»

Fodoeoii 2paghuk usmeHeHus cpedHeli cKopocmu

Lenb: uccnegoBaHne BO3MOXKHOCTEM MCNOb30BaHUA BIY pasnnyHbIX Knaccos

TSNS TS TR T M M L

| S OO, T CirL® My,
Ounametp BK 5m
Yucno nonactei 18-24
[nanasoH paboumx
cKopocTeit 3.5..25m/c

PacueTHas ckopocTb BeTpa 10 m/c
BbICOTa 40 ocn BK 85m

namuntre R

TLIXYTITIR
-—h

eempa no CeepdnoescKoli ob6aacmu

B coctase KC BU3 i5
5 -
35 N o /
BeTpo3HepreTMka Ha o6beKTe : 3 N’ N o
o
225
B3Y 4 kBT c reHepaTOopOm =71 d A No— md
nepemeHHoOro Toka Z 15
1
B3Y 4 kBT c reHepaTopom 05
NOCTOAHHOIO TOKa 0
Bay'0,3 KBT g RS @’Z& Q@& Qf;}“ ¢®Q~V ¢®¢° Q\d\ e@Q‘o @Q‘O q@Q\’ {b@Q*o
BH-300 — BeTpoHacoc & ¥ ¥ o R ¢
npowussoaunt. 300 n/cyT mecsiLy
14,0
120 l — -r. EKaTepuH6ypr
Pacnpedeneise o S PRI MOUHOCTIL, HaNPAKCRAN U CROPpOCRU eempa. o 100 1 : — - n. PacTymmii
§ \--l -=-=ropabenas
A 18 80 T
H Q. lecccae=
: T | |
TF o 6,0 - T
N beconeee 5
T6 é“»“ 1\' = : ]
=5 b = b
=z —_— T [}
E 02,0 = — \t
Z 0 ' = — —
= 0 0,2 0,6 8

Anametp BK im
Yucno nonacrei 12
[wnanasoH pabounx

cKopocreit 2.5..25m/c

PacueTHan ckopocTb BeTpa 8 m/c
BbIlCOTa A0 ocn BK 7m

W, Br*u/m2/penb

BpEMA, MMH

-+ - MOWHOCME —e— HanpaxeHue

MecauHbli rpaduK MHCONALMM U CKOPOCTU BeTpa (MioHb 2012 T.)

—&— CKOPOCIME gempa

0,4 {
"o6ecneyeHHOCTb CKOPOCTU BeTpa

Ve -

crNwaUAN®O

e i g S g g g g g
SRS IR RS S URS  RS S R iR SR O S RN R P RS R
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ObecneyeHHOCTb CKOPOCTU BETPA ANA
TUXoxo4HbIx BIY (z<2) coctaBnseT B paiioHe
pacnonoxkeHma «IHeprospHekTMBHOro gomar»
(ans 3-5 m/c) 0,15-0,2,

a B 30HaxX BepWUWH Ypanbckoro xpebta (ann
BeTpos 5-6 m/c) — 0,5-0,6.

lop0B0# rpadMK CKOPOCTH BETPA M MHCONALMUN

[CR- Y

=

=== WHCONAUMA

KBT*u/m2/peHb
Now

Cropoctb BeTpa, mfc, MHConAUMA
o

S £ 55253925 3¢%
SEsas353240za8

—#—CKOpOCTb BeTpa




)

Ypanocrui
(eflepaibHbiA
YHUBEpCHTET

]
Pocou |

Engen

1.3¢6¢. pasneHuns
2. AspoguH.ce-Ba

M
[ 20

15

10

lA

Cnapentiae nonactn — __ E[ li
36 e

Buacora BYY - 20 m.

Bricora moayan — § m.

Koansectna soxyaei
~3mm

Miueieno ceuene:
- Moy am - dy’
-BIY-12u°

Tlamma enapennot
aonaeri - 3,7 m.

Ceneme suemmero
wapkaca (A) - 4xd .

Tnaskii Topuos —

KJIB - 0

Pacuenman
sommoeTs -
15-20 kBt npu
cxopocT neTpa
or 10w/e.

Ges mammnnoro '
oraeaenns - Tr.

posekyToumli Mook

" Dparsent cuoBolt KoOHHE! —
3.

Keerxas passcnas wypra —
16 wr.

Onopusi nousmmHAKoRKH
wr.

- Bokosas yxocnma - 24 urr

Dpanvent yra08oft cToitkn
it

Onopras Mawra — 4 urr

Mauninoe oTaenenie - | mr.

Pexum 1: V<5m/c, U=138 B

Pesxkum 2: 5<V<7m/c, U ot 130 go 180 B
Pesxkum 3: 7<V<9m/c, U oT 180 o 220 B

Pexkum 4: V>9 m/c, U >220B

— Koadpod.ucn.setpa

UccnepoBaHuUA BepTUKaNbHO-pOoTOpHOU BIY «Kappaa»

Ir

11t

_/

XapakTepuctmnka By

IV v NN

o3

0.2}

[\

0

~

N
/

\|

a1y

.

T~

i/

MomeHT]

BbicTpoxogHocTp

o

g 19 ZWR
Z — . —

\Y

Cxema MOHUTOPUHIA XapaKTepuctuk BIY

vl ew3  adyvs
. B .
vy [aava | Bave
= B3y 7 Bavo sviL
v v v hd !
" wmoane () EASADC (%) mowsosnc
B3y — [ ————
[ kowrponnen Awymynsrop Mnseptop
368 3BT {
2508/108 AC O o
(= () )
Y 13 e a3v i v iz

OKHO MEHI0 AUCTAaHUMOHHOIO MOHUTOPUHIA XapaKTepuctuk BlY
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Ypanbckui

o UccnepoBaHua 3¢pPeKTUBHOCTU BaKYYMHbIX
COJIHEYHDIX KOIZIEKTOPOB Ha MHOTO3TaXXHOM A0oMe B
MmeranoJsince (Exarepmnbypr) <

3aTpatbl TCXK,
TbiC.py6.

CxeMa MOAKIIIOYECHUS BAKYYMHBIX
CK k mraTHO# cuctemMe OTOILICHUS U
I'BC MHOTOKBapTHPHOTO TOMa.

¥ ]

=4 CyMMapHbie 3aTparbl

5

1- BaKyymHble CK
2- KOHTpoAnnep
3- 6aK-Ten1006MeHHMK

4- HAaCcOC UMPKYIALMOHHBIN
5- Hacoc noAanuUTKK

. Rt/m2
4507
4051
3607
315
2707
225
1801
135
901
451
t, 3
0 2 4 6 8§ 10 12 14 16 18 20 2 4 0% 4 4 16 18 20 22 24tu 18 20 2 24 tu
PacyeTHan 3aBMCMMOCTb MOLLIHOCTU NOTOKa PacueTHaa 3aBUCMMOCTb MOLLHOCTM PacueTHaA 3aBUCMMOCTb MOLLHOCTM MOTOKa Ipynna cryseHTos Yp®Y (kad.ACKBII) Ha moHTaxe
CONIHEYHOW pasimaLum OT BPEMEHU CYTOK i o
pagunay, p Y NOTOKa COMTHEYHOM paguaumm Ha COMHEUHOM PaZMaLLyM OT BPEMEHM CYTOK, BaKYYMHbIX COZIHEYHbIX KO/IZIEKTOPOB Ha KpoB/ae
(ana anBapa mecaua) rOpM30HTaIbHYIO NOBEPXHOCTb OT 1 P 3 2 6 MHOTrO3TaXHOr0 I0Ma (ExkaTepuHbypr, PogonuToBas, 8)
1 — Ha ropu3oHTaIbHYI NMOBEPXHOCTb; BPEMEHM CyTOK (aNA AHBapA mecALa) — AAHBAPb, Z- anpenb, 5 — UI0/b, 4 — OKTALOPb

2—-Ha HaK/IOHHYIO NOBEPXHOCTb



UccnepoBaHue ruaposHepreTM4ecKoro
noteHumana CeepanoBcKom obnactu

T'unpo ITIOTEHLIMAIL
CBEPIJIOBCKOU OBJIACTU
KommaecTBo pek 0k.18000
CymectByrommx ['TC 320

I'TC, roToBbIx kK MOHTaXy Massix ['9C 80
I'TC, onpenenénnsie mis MoHtaxa [DC 14

HaHHbIe o pacxodax Haubosiee KpynHbIX
pek Ceepdnoeckoli obnacmu

E...=gpAh] F(h)dh, ax
Pacnopsxkenune MNCO

Ne 261-PI ot 02.04.2004
«O pa3BUTUN Manok
TMAPO3HEPreTUKMN»

rae : Ah - mepermnai BBICOTBI MEXIY
YPOBHSIMH BEPXHET0 H HIDKHETO
6bedoB

Pacxod eodbl € ycmbe

Ne Peka peku,  MS3lcek
1 Buceptb 20,8

2 UceTb 66,5

3 KakBa 12,9

4 Nana 15,7

5 MexeBas YTka 10,5

6 Menbim 54,2

7 Mbiwma 28,8

8 Canpa 10,4

9 Cepra 13,4

10 |CocbBa 106,2

11 TaBga 462

12 Tarun 36,9

13 [Typa 177

14 [Yda 351

15  |Yycosas 226

doto B aeHb nycka Kucenésckoit mM3C N =200 KBT
(Ceepanosckan obnactb,r.Cepos)

Mukpo IN'3C B coctase KC BU3 33/

5500

OtHOCHUTENbHAS Y oo Gakr @ 3N + B + mrac
CTOUMOCTb Al /PYO. 0,3kBT 4KBT 1,5KBT
BBIPAOOTKH

1xBr-u
®3N + BIY + MIAC

- Pacier @ 0,3kBr 3kBr 1,0kBr
1,2
1,0
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OnTMmManbHbIn 2o %
IM+BIY
02 Knactep BU3
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0 i I\Bespucuosnlit S~o
yposeHs () N
) T T T T
0 5 10 15 20 25 O %

Konuuecrso

35 1

30

25 |

20

15 +

10 1

PacnpegeneHue cpeaHeroaoBbix
ctokoB no I'TC

SIS I T R R

CpepaHeron0Boii CTOK,Ky6.m /c

Konuuectso

70 7

60

50

40

30

PacnpepeneHue konunuecrsa I'TC no
BbICOTaM NNOTUH

5 10 15 20 75 an 35

BbicoTa, M

Konunuecrtso

PacnpegeneHune ITC no ypoBHAM
80 BaJIOBOr0 9HEPronpousBoAcTBa

100 |

-
3 o
=3 o

=)

3HepronponsBoACcTBO, MIH.KBT-u/rog

_ = p.bobposka

= obnactb, benospckuii

UccnepoBaHne mnKpo-IIC B coctaBe KC BUI bbino
ocyLiecTBneHo Ha bobposckoi npyay (Ceepaiosckan

panoH, noc.PacTywmin), pacnoioXKeHHOM PALOM C
«IHeproaddeKTUBHbLIM ZOMOMY,

CxeMa MHUKPO-THAPOIEKTPOCTAHIMY ¢ CHPOHHBIM B0103200pOM
1-nnoruna B-Bo6posckoro npyxa; 2- cimsHoi ctBont TpyObt Dy, 1400 Mm; 3- ruaposaTsop peryiupyromero copoca; 4-
Tpy6a-cudon noanepxanus ypoBHst 3epkaina npyaa; 5- mukpo ['9C; 6- cudonHblil pyka Bogo3adopa; 7-anmapatypa KHII.




MpumeHeHue 6uorasoson yctaHoBKM B coctaBe KC BUD

OTHOCHTeNbHan

CTOMMOCTb

BbIpaboTkM 33

Lenb: ncchenoBaHne BO3MOXKHOCTEN MCNO/Ib30BAHUA
BlryY B cocrase KC B2

Bry s Ypan3HUH

Cxema rasocHabxeHusa bry-1,5

1 - rnaposaTeop; 2 - — OrHenperpaanTensb;
3 - ra3oBas ropesnka; 4—BeHTUb NOAAYM

6uorasa; 5 — maHomeTp; 6 — NpobKu ans

3a1uBa (a) u cnmea (6) Bogbl U3 MaHOMeETpa.

Buoris i peakropa

@2
- a
. ; o =d

[m}

)
Cxema 6/10Ka BcnomoraTtenbHbIX
YCTPOMCTB.
1—kopnyc 610Ka; 2 — rnapo3aTeop
6uorasa; 3 — orHenperpaautens; 4 —pene
BpemeHu; 5 — Tennosoe pesne; 6 — Hacoc
BOAAHON; 7 —3neKTpoKoTen; 8 — Hacoc
nepemeLunBaHuA HaBo3a; 9 —
anekTpowuT; 10 — BeHTUAM 61orasa (a) n
cnvea Bogpbl (6).

Lnl @m
Bioray
Cyberpaxr
HanR
KPC Ll
@

Cxema bry-1,5

1— MeTaHTeHK; 2—3arpy3o4Han BOPOHKA;
3—-punbTp-cuTo;

4—cnupanbHblii TeNN006MeHHUK; 5—
cuctema Tpybonposoaos
nepemeLunBaHus;

6— maHoMmeTp;

7— pacwmpuTenbHblit bak;
8—pa3beMHoe YCTPOICTBO;

9—-AaTYMK TEMNEPATYPbI;

10—cuctema TpybonpoBoAOB yAANEHUA
addntoeHTa;

11-BEHTMAM ONOPOKHEHUNA

(a), nepemewmsanus (6)

TexHosorMyeckasn cxema @
nogorpesa cybcrparta

niEin]
i

=T
o] Z\éﬂ B8] ZHS

[ o

Cxema Bogonogorpesa bIry-1,5
1-cnmpanbHbIV TENJI00OMEHHUK;

2 — 6aK ans Boabl;

3 —3/1eKTpoKoTeN;

4 —Hacoc; 5 — BEHTUb NOAaYM BOAbI;
6 — BEHTWUAb NPOAYBKY, 7 - NPO6KK Ans
3asuBa (a) u camea (6), yaanenus
BO3A4yXa (B), yposHs (r).

038

06

04

02

4

dakP P3N + BIY + mIAC + bBry-1,5
0,3kBr 4kBt 1,5KBT 0,3 KBT

Pacue® ®3MN + B3Y + mIM3C+ Bry
0,2 kBt 2,5 KBT 1,0 KBT 1,5 KBT

~
OntumanbHbiv >
Kknacrep BM3

Be3pUCKOBLIN ~

yposeHb ()

o

5 10 15 20 25

Mpw Hannumm c/x depmbl , BIY BbicTynaet
B po/sin 6€3pNCKOBOr0 UCTOYHMKA SHEPTUN

Pexxnmbl MmeTaHreHepauuu

McuxpodunbHbIn 15-20 °C
Me3sodunbHbIn 30-40 °C
TepMmoduUIbHbIN 52-56 °C

MpoussoguTenbHOCTb NO 61Orasy
100
80 CH4
60 -
=S
40 - Co,
20 -
0 T T
0 5 10 15 20
BpeMmsl, CyT

3aBmcumocTb Bbixoga CH,, CO,
OT NPOAO/IKNTENBHOCTU COPaXKMBaHNA HaBO3a

14
12

obbem rasa, n

5 6 7 8 9 10 11 12 13 14 15 16 17
cyrn
1, 2, 3,4, 5 —BnaxHocTb cybcTpaTa

cooTtBeTcTBEHHO 80%, 85%, 88%, 90%, 92%



NpumeHeHUe TennoBoro Hacoca B coctaBe KC BUD

Uenb: uccnegoBaHue appeKTMBHOCTM MCNONb30BaHUA
TenaoBoro Hacoca B coctase KC BND

Pacuetr TH gna 1 ke. 33/

o[ Ny6uHa CKBaXKMHbI gNA 30HAA - 67 M.
©KO/IMYeCTBO CKBaXKUH -2
ePaccTosHMe mexay CKBaXXMHamn - 6 m.
eTennocbem - 40 Bt/m
eTennocbem co 100 m 30HAa - 4-5 kBT-4

Xopa roaoBoro UsmeHeHusa
TemnepaTypbl OKpy»atlowein cpeabl

Texnepamypa sosdyxa

4000

xom = 4683 - OKOHYaKHE OTONMUTENbHOTO Ce3oHa

noD - HaaNo OTOMUTENLHOTO Cea0Ha

3500

™I T s

™I ™2

3000

0a00C

Tennosoii Hacoc

2508508

Bnok ynpasenina

2500

a7

Cxema TH B cocTase KoMMeKca
[AMCTaHLMOHHOTO MOHUTOPUHTA
XapakTepucTuk HBU3 Ha base
obopyaosaHua
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neKTpuyeckas aHeprus KBT-u/mec
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OTHOCUTEeNbHaA
CTOMMOCTb

BbIPaboTKK 1,2

Texuuueckue VcraHoBKa Juis 060rpeBa NoMeIeH st
XapaKTepUCTHKY Fasonuiii koren | © e Temonon macoc
'TOHMOCTh Cpennsist Cpennsist Huskas Bbicokast
Oranus nomas, M2 150 150 150 150
[MoutsocTh ycTaHoBkH, KB1f 15 15 15 15
Pacxon anexTpueckoii 05 08 15 50
3HEpruy B yac, KBr.u
VicTouH. TensoBoii 3HEprun I'a3 Jlu3. Toruneo DIIEKTP.TOK Tenuo 3emun
Pacxoj1 9H.HOCHTEJIS B TOJL 4000 m* 8500 smtpos 30000 kBr.u BecruiatHo
CpOK CITyKObI 5-10 et 5-7 ner 5-10 siet 20-30 et
TloxapoonacHocTs Onacen Onace (MOCTOSH- Onacen Besonacen
(mocrosiH HBIif OrOHb)
HBIif OrOHb)
B3psiBoomacHocTh Onacen Onacen Onacen Besonacen
CrouMocTh arperara n 30,0 20,0 10,0 50,0
(tBIC.PYO.)
CTOMMOCTP KOMIUTEKCa 140,0 25,0 150 160,0
MOHTaHBIX paboT (c (c i (c ii | (c rpyHTOBBIM
(tBIC. PY0.) razonposoziom) | peseprpoBanus) | s.cucrembr) 30H/IOM)
'YpoBeHb HKOJIOrHUECKO Bpenen @peueu (sbitensier]  Besspenen Besspenen
OIACHOCTH (Be11C86T CO COuNO,)
NG,
TonoBbie 3aTpaThl Ha 15,0 20 65,0 10,0
ororuienne (Thic. pyb.)

BanaHc noTpebneHnAa n npon3BoAcTBa
aneKTpuueckoi sHeprum neHta — KC BUJ
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MMnoteTuyeckasa AeKomnosuums
aKTUHOMETPUUYECKUX
XapaKTepUCTUK U UX UHTerpaumusa c
MCNO/Ib30BaHUEM METOA,0/10T MU

O6nactu onpegeneHnii oNTUMabHbIX
KC BUD gna pasnNuHbIX TEPPUTOPUMN
CsepanoBcKkou obnactu

ontumanbHbiX KC BUD

OtHOocuTeNnbHan
cebecToumocr

Bblpa6oTku 1 BT-4

1,0 <
\
09 | 11 | 18 N
N R¥ECTb HeaddpeKTnBHbIX
08 | 10 | €= \\ L L E R 1imanbHbIe KnacTepbl BUD
\ OTBETCTBYIOWMX o6nacTeit
07 [ 09 | 14 § : yrow
D3  06nactb BO3MOXKHbBIX
0,6 0,8 1,2 | A Knactepos BU3
05 | o7 €«
04 | 06 | 08 |
03 | 05 | 06
02 | 03 | 04 |
01 | 02 1 02 Ik espucrosuit
poBeHs (1)
0 0 0 v, ['U', - —>
0 5 10 15 20 » 0.%

CKopocTb
BeTpa m/c

WUHconay,
ua
Bt/m?

YaaneHHoc
T ot /130,
KM

3-5 250 500 6000
4-5 300 300 6000
5-6 350 200 6000 : "
6-7 400 100 5800

Kapta seTpoB Poccuu

o

JoKpuTaa MeCTHOCE  OTepsiraanecTiocts  Moperoenobepesse  Omepsioe Mope XoAME 4 70pSI
w Bl Wi Bl i Briml i Bilw’ wic B
o, 0 >250 575 >500 >85 >700 590 »800 S15  >1800

B 5060 150-250 6575 300-500
5] 4550 100-150 5565 200-300 6070 250-400 7080 400600 85 100 700 1200
B 3545 50-100 4555 100-200 5060 150-250 5570 200-400 7,085 400 700
W 35 <50 <45 <100 <50 <150 <55 <200 <70 <400

7085 400-700 80 90 600-800 10 11,5 1200 - 1800




BbIBOAbI

1. Bo3obHoBNAEMan sHepreTnka ana ycnosm PKK Poccun —poporoe
YAOBO/IbCTBME

2. Ypan —He mecTo ANnAa WnpoKoro sHegpeHna BN, HO mecTo
LUMPOKOTro pa3sBepTbiBaHUA NMPOU3BOACTBA /lyyllero obopyagoBaHus
BUS ana Mupa.

3.MmnopTto3zamewieHmne BUI — npu nogaepKKke rocyaapCcTBeHHbIX
NpPorpamMmm " rpaHToB.

4. BHegpeHne KomnaeKcHbix cuctem BND — BekTop ana BUI B PO
(MunHobopoHbl, MYC, Munusgpas, Mun KKnd).

5. Temnbl pa3sutmna BMNI Ha Ypane — He AONXKHbI ObITb HUXKeE
TEMMOB, 3a/10XKEHHbIX B MPOrpammy pa3BUTUA IHEPreTUKn PO



