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npOTOLJHble BO.6.0HarpeBaTeAI1 KOMnaKTHbl, IiCKA(}

4alOT TenAOnOT€pH nptet XpaH€HVlH 11 TpaHcnopTII

pOBKe, TaK KaK B 60AbWI1HCTB€ cAyLJaeB YCTJHaBAH·

BaIOTC51 B MeCTe nOTpe6AeHI-151 rOp51LJeC1 SOll..bl. BPOCo
CI1I1 nOn06Hoe 060pyll.oBaHVle npell.CTaBAeHO 5

1-1306 1-1 A 1-1 1-1.

O.6.H3KO nA51 paCXOLla rOp51LJel71 BO.6.bl xapaKTepH!l

T3K Ha3blBaeMbie nl-1KOBble Harpy3KI-1. Hanpl-1Mepl Ka

3aBOll.e B TeLJ€HVle pa604€rO lI.H51 COXpaH51eTC51 np""

MepHO nOCT051HHblC1 He60AbwoC1 pacxOl1 caHHTapHOIl

rop51LJeili BO.6.bl (pa604Vle MOIOT pyKVl, Ha KyxHeMom

nOCYLlY H T.n.). B KOHue CMeHbl pa604Vl€ npl-1HHMalll

nyw, npVl 3TOM Ha KopOTKoe BpeM51 MHoroKpaToo

B03pacTaeT P3CXOll. rop514eC1 BOll.bl. Ha CYT04HOII

rpaepVlKe 3TO BbIrA51l1.VlT KaK nVlK, Vl pacxOl1 Ha3blBaeT·

C51 nVlKOBbIM. 60AbWVlM HenOCTaTKOM npOTOI.lHblXBO

nOHarp€BaTeA€iIi 51 BA51€TC51 HeB03MO>KHOCTb c V1X no

MOWblO 06ecne4VlTb nVlKOBYIO HarpY3KY.

npvl HaM141-1Vl nVlKOBblX Harpy30K Ha He6oAbW~\

np€nnpl-151TI151X npVlM€H51IOTC51 HaKonVlTeA6Hbie BOJl.o

HarpesaTeAVl, 0 KOTOpblX peLJ6 noC1.t.eT HVl)f(e. A nOKil

OCTaHOBVlMC51 Ha TOM, KaK Onpe.6.eAVlTb nOTpe6HOCTh

B rop514eC1 BO.6.e Vl He06xo.6.VlMylO TenAoBylO MOW,

HOCT6 nOll.orpesaTeAeili.

file:

PaCXO./l TenAOTbl Ha ropsl'-fee B0..10CHa6>KeHJ.1e

Pacxo.6. TenAOTbl Ha 6blToBoe rOp51LJee BO.6.0CHa6

>KeHJ.1e >KI-1AbIX Vl o6WeCTB€HHbIX 3.6.aHHC1 1-1 npeAnpH·

51TVlili KOMMYH3AbHoro 06CAY>KVlB3HJil51 Onpe.6.eASlem

no HopMaM pacxoll.a rop514eC1 BOf"bl, npl-1Be.6.eHHbI~IB

CH"n 2.04.07-86. TenAoBble ceTH 1M.: CTPO""Jt.a,
1987) M CHHn 2.04.01-85. BHyTpeHHM';; Bo;on;»
BOD. 1M.: CTp0';;H3D.aT, 1986).

Cpe.6.HecyTOLJHbIH pacxoll TenAOTbl Ha rop514ee BO

f"ocHa6>K€HI-1€ >KHAbIX H o6wecTBeHHbix 3AafM

(Kn>K/cyT) B OTOnHTeAbHbl';; 13HMH"';;) nepHoa onflE'
D.eA"eTC" no cjJopMyAe:

Q:",' =1.2·m·(a+b).(H, ,).C;:',

AOTOHOMHaA

npOTO'lHbOe
oOAoHarpeoaTen..

HaKon..TenbHboe
oOAOHarpeoaTen..

UeHTpan"300aHHaA

PI1C. I.

C"CTeMa rOpA'IerO
oOAocHa6lKeH"A

ABTOHOMHOE rOPJlLJEE BOA.OCHA6)1(EHl1f
A.AJI KOTTEL1)I(A 11 n PEA.nPI1J1TI1J1

HeCMOTpR Ha AOpOroBU3Hy 3eMMf, MaCWTa6Hoe CTpOUTeAbCTBO B npuropOi1HblX 30Hax He coo·
BAReT 060pOTbl. npu 3TOM cTpoiinAowaAKU B 60AbWUHCTBe cAy'laeB He o6opyi10BaHbl KOMM)·

HUKaUURMU, U AOBOAbHO OCTpO CTOUT Bonpoc ropR'Iero BOAOCHa6)/(eHUR BHOBb B03BOdU,~~1

)/(UAbIX CTpoeHuii U npeAnpURTuii. np06AeMbl C nOAy'leHueM AUMUTOB Ha oTnycK TenAOBOH

3Hepruu U3-3a HeXBaTKU UMelOWUXCR MOWHOCTeii B03HUKalOT U npu ropOi1CKoii 3acrpoHK1.

I1HorAa 3HeprocHa6)/(alOWUe opraHU3auuu ocywecTBARIOT oTnycK TenAa U BOAbl no 3aBb'Wfn·

HblM ueHaM. BbIX0.10M 113 3THX cl1TyauHH craHoBHTCJI aBTOHOMHaR CHCTeMa OTOnAeHUJI U BOJO·

cHa6)/(eHUR.

KaK paCC'IUTaTb nOTpe6HOCTb B ropR'Ieii BOAe? KaKOBbl npu 3TOM 6yAYT 3,lTpaTbl TenAa? KaKoe
Bb/6paTb 06opyAoBaHue? 3TU BonpOCbl paCCMOTpeHbl B AaHHoii CTaTbe.

Cnoco6bl opraHJ.oamtH ropSI'-Iero BOAOCHa6)KeHHSI

CyWCCTSylOT t..Ba Sapl-1aHTa opraHV133UlI1Vl ropw-Je
ra BOnOCHa6)1(eHl-151: V1cnOAb30SaHl-1e ueHTpaAVl30

BaHHblX OKTeM c rop$l4e~ B01l0npOB01lHOCi Bo..c..ofl III

aSTOHOMHblX arperarOB (plilC. 1), 06a cnoco6a II1Me

lOT CBOl.1 .6.0CrW1HCTSJ VI HeaOCT3TKH.

B ueHTpaAV130saHHblX 01creMax J.1CnOl\b3YIOTGI re

nAOreHepl.1pYIOWl.1e arperaTbl 60AbWoC1 €nI-1HI14H0C1

MOWHOCTI-1: BOnorpeC1Hble KOTAbl (nO 200 MBT), na

pOBble KOTAbl HI13KOrO naBAeHI-151 (AO 160 T/4 I-1AI-1

150 MBT) MTenAoepMKauMoHHble Typ6"Hbl T3U (06
weC1 MOWHOCTblO AO 300 MBT npl1 K03q)(p11Ul1eHTe

TcnAoepHKauHH 0,35-0,7). B KpynHblx yCTaHoBKax,
KaK npaBI1AO, C>KVlraeTC51 He.6.0pOroe TOnAI-1BO 

yroAb (B MOCKBe Vl3 co06pa>KeHI1C1 3KOAOrl-11-1 - ra3).

Y.6.€AbHble 3KcnAyaTauI-1oHHble 3aTpaT61 (13 nepec4eTe

Ha e.6.I-1Hl-1uy MOWHOCTVl) AA51 60AbWVlX arp€raTOB HVl

>Ke, 4eM AA51 arperaToB He60AbwoC1 MOWHOCTVl.

Ho, Bo-nepB6lx, ueHTpaAVl30BaHH6le O1CTeM61 AOC

TynH61 He BceM, BO~BTOPbIX, OHI1 npennOAaralOT nOA

HylO 3aBVlCVlMOCTb a60H€HTa OT 31·teprOCl-la6>KaIOWeC1

OpraHI-13aUVlVl (BU, paC10HH0C1 KOTeAbHOC1, KOT€Ab

HOC1 COCe.6.Hero np€.6.npVl51TVl51 11 T.Ll.). nOcAeLlHee 06

CT051TeAbCTBO 3aCTaBA51eT He60AbWI1e npeLl.npVl51TH51,

CnaCJ51Cb OT np0l13130Aa 3HepreTI-1KOB, yCTaHaBAVl

BaT6 aBTOHOMH61e arperaT61.

B aSTOHOMH61X CI-1CTeMaX rop514ero BOAOCHa6>Ke

HI151 MoryT YlCnOAb30BaTbC51 npoT04Hbie HAVI H3KonVl

TeA6H61e BOAoHarpeBaTeAVl.
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Q": - Cpe..6.HI1H paexo..6. Tenl\OTbl Ha ropSl4ee BO.6.0

eHJ6>KeHl1e B OTOnl1TeAbHbl1lt nepl1o.6.;

L, - T€MnepJTypa XOAO..6.HOt1 BO.tlOnpOBO..6.HOill BO

.6.bl B l\eTH1111t nepl1o.6. (npl1 OTCYTCTBI1I1 .6.aHHblX npl1

HI1MatOT t" = 15°C);
f3 - K03epepI1Ul1eHT, Yl mTblBalOwl1i1l 113MeH€Hl1e

pacxo1.\a BOnbl Ha rOp514e€ BO.6.oCt-la6>KeHl1e B l\eTH1111t

nepVlO..6. no OTHOW€HI1IQ K pacxo..6.Y BO.6.bl B OTOnl1

Tel\bHbll1 neplt1o..6. (nplt1 OTCyrCTBI1lt1 .6.aHHbIX npl1l-llttMa

lOT 1.\1\51 >KI1M1WHO-KOMMYHal\bHoro C€KTOpa f3 = 0,8;
M" npe"npH"TH" f3 = 1; M" KypOPTOB H IO)t<HblX ro
PO"OB f3 = 1,5).

rO.6.0Bbl€ paCXOh.bl T€nAOTbJ >Kl1l\blMI1 Itt o6wecTBeH

HblMI1 3..6.aHI.1SlMI1 Moryr 6blTb onpe.6.el\eHbl no epop

MyAe:

Q;"" = Q~~' n" + Q(,~,. (n - nJ

rae:

n" - np0h.OA>KI.1TeAbHOcTb OTonl.1TeAbHoro nepl.1o

.6.a, C 1.11\11 4;

n - MI1TeAbHOCTb pa60TbI ropSl4ero BOnOCHa6>Ke

HVlSl B Te4eHI-1e rOna (npJ.1 OTCyTCTBl-11-1 ..6.JHllbIX npJ.1HI1

MalOT n = 8400·3600=30 240000 ceKyH").
MSl 0PI1€HTI1POB04HblX pac4eToB:

• pacxoll Tenl\OTbl Ha ropSl4ee BO.6.0CHa6>KeHl1e HJ

O"Horo )t<HTeA" npHHHMaeTC" " pa3Mepe 0,32 K!J.)t<!C
HAH 8,15 rL'vK/ro,,;

• pacxo.6. rOpSl4el1 BO.6.bl .Al\Sl MOillKI1 - 0,20 Alc;
• pacxoa ropSl4eill BOh.bl MSl YMblSJl\bHI:1Ka 

0,20 Alc;
• pacxoll ropSJ4eill BO.6.b1 MSl BaHHOIIt - 0,33 Ale;
• pacxo" rop"Yei'i BO"bl M" "ywa - 0,20 Ale.

I - t
Q'P = 0''' .-'-'-' . f3

, LJ I, _ t"

HaKon50HeAbHble BOAoHarpeBaTeAI1

npl1 Bbl60pe HaKomHel\bHoro BO.6.0HJrpeBaT€MI

Heo6xo..6.VlMO 06paTI1Tb BHI1MaHl1e Ha cl\eAYlOwl-1c

Ba>KHble MOMeHTbl. OHI:1 .6.0A>KHbl 6bICTpO HarpeBaTb

BO.6.Y, 06Aa.6.aTb HVl3KI1MI:1 TenAonOTepfl,\11:1 npl:1 xpa

HeHl:111 ropSl4eill BOllbr, o6eCne41-1BaTb 6e30nacHocTb

3KcnAyaTauI-11:1 11 y.6.06CTBO 06

cAy)KI:1BaHI-1Sl.

HarpeBaTeAb MO>KeT 6bITb

4aCTblO nByXKOHTypHoro KOTAa

(nepBHYHbli'i KOHTyp - OTO

nAeHl:1e, BTOPl14Hblill KOI-iTYP 

rOp514ee BOh.OCHa6>KeHl.1e) I.1AI-1

OT.6.eAbHbIM arperaToM (TJK HJ

3b1Bae"'bI~ 60i'iAep).
B POCCHH no,,06Hoe 060py

..6.0BJHl1e npellAaraeT He60Ab

woe 411CI\0 np01.13BOJlI1TeAellt.

OllHa 1.13 AY4Wlt1X MO.6.eAellt Ha

Konl.1TeAbHblX BOAOHJrpeBaTe

Ae~ - 60~Aepbl KOM<I>OPT
(pHe. 2). OHH npe"CTaBAeHbl

PSlllOM arperaToB eMKOCTblO OT

200 "0 3000 AHTpOB. 60~Aepbl PI1C. 2.

86400

1.2 ·m·(a+b).(t,-t,,) ·C;rQ'/','
Q~=--

24 ·3600

Q;, = X .Q;",

rAe X - pac4eTHbillt K03epepl1UI.1eHT 4aCOBOIIt He

()(IBHOMepHOCTI1; op...,eHH1poB04HO .Al\SJ >KI1AbIX 11 06

.eCTBeHHbIX 3"aHHi'i npHHHMalOT X = 2,4 (no CHHn

104.07-86).
CpeAHl111t pacxo..6. TenAOTbI Ha rOp514ee BO..6.0CHa6

«eHl1e B AeTHl111t nep""o.6. Bbl41-1CASleTCSl no cAeAylO

"Ii epopMYAe:

PaCyeTHa51 MaKCI1MaAbHaSl TenAOBaSl HarpY3KJ ro

~4ero BOllOCHa6:>KeHI.1Sl onpe.6.el\SleTCSl no epopMyAe:

m ~ paC4eTHOe KOAlt14€CTBO norpe6IHeA€H;
a - HopMa paCXOll.J BO.6.b1 Ha rOp51yee 80.6.0CHa6

:4<.PHI-l€ npll1 TeMnepaType 55°C Hil Oll.HOrO yeAQBeKa

(Kr!cyr), npI1Hlt1MaeMJS1 B 3aBVl01Mo(n1 aT Cr€neHI1

KOMepOpTHOCTI1 3.6.aHI-1~ B COOTB€rCTBI-1I4 CO CH""n
2.04.01-85;

b - HOpM3 pacxoaa soabl H3 rop51yee BO.6.0CHa6

:+:.eHl.1€, norpe6MI€M0C1 B o6WeCTB€HHbIX 3a3HI-151X

np" m",nepaType 55 dc, npHHHMaeMa" B pa3Mepe
25 Kr!cyT Ha 1 yeAOBeKa;

~ - reMneparypa rop51yeill BO.llbl, noa3aaeM0C1 B
cl1CTeMY rOp514erO BO.6.0CHa6:>t<€Hlt151, npHHIt1\1laeMa51

paBHO~ 55 DC;
t" - reMneparypa XOAQL\HOi1 (aOL\OnpOBOL\HOIt1)

BO.6.bl B OTOm1T€AbHbIH nepHOll. (npH OTCyrCTB~1\.1aJtI

""X npHHHMaeTC" paBHo~ 5 DC);

C~f - Y.6.€AbItJ$l renAO€MKOCTb BO..6.bJ, 4,187
KillK/Kr·K.

no CHHn 2.04.01-85 TeMnepaTypy rop"YeH BO"bI

8 \I€CTax BO..6.0pa36opa CAe..6.yeT npl1HI1MaTb:

• He HI1>Ke 55°C MSl CI1CTeM ueHTpaAVl30BJHI-mrO

ropSl4ero BO..6.0CHa6>KeHI1Sl, npI1COe..6.l-1HSleMblx K OT

KpblTblM C11CTeMa"'1 TenAOCHa6>KeHI1Sl;

• He HVl>Ke 50°C MSl O1CTeM ueHTpaAl-130BJHHOrO

ropSl4ero BO..6.0CHa6>KeHI1Sl, npI1COe..6.I1HSleMblX K 33

KpblTbl\t\ CI1CTeMaM TenI\OCHa6:>KeHVlSl;

• He Hl,DKe 55°C ..6.1\51 CI1CTeM MeCTHoro ropw-lero

8Oll.0CHa6>KeH 1151;

• He Bblwe 75°C MSl CI1CTeM, YKa3aHHblx B nepBblx

'P"x nyHKTax.

Cpe..6.Hl1e 3Ha4eHI1Sl HOpM nOTpe61\eHVlSl ropSl4el1

".bl a (Kr!yeA.. cyT):

• AIISl >KVlAblX 3..6.aHI1H KBapHtpHOro Tl1na, o6opy..6.o

8aHHblX:

- YMblBaAbHI1KJMI1, MoC1KaMI1 11 .tlyweM, - 85
I()();

- BaHHaMH, - 105-120;
- C nOBblweHHblMI1 Tpe6oBaHI1SlMI1 K 6l\aroycT-

poliCTBY - 11 5-13o.
• 06we>KI1TI1j;1 C 06WI1Ml1 ..6.yweBbIMl1, CTQI\OBblMI1 11

npa4e4HblMI1 - 80;
• roCTI1HI1U C ..6.yweBblMI1 B HOMepax - 140;
• roCH1HI1U C BaHHaMI1 B HOMepax - 180;
• 601\bHI1U, caHaTOpl1eB, ..6.0MOB OT..6.bIXa - 120.
Cpe..6.HSlSl Harpy3Ka ropSlLlero BO..6.0Ct-la6>KeHI1Sl B

OTOmnel\bHblC1 nepl1o..6. (t<f1';K/c) paee4VlTblBaeTcSl no

q>op"'yAe:

TepHbI
ep, Ha

" npH
apHO~

MOIOT

I-1M31OT

paTHO
Q4HOM

blBaeT

blX BO-

X no-
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°PTH
381\14
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Cepreii EsxapUTCKUii
TeA.: (495) 250-68-18

2000 H 3000 AHTpOB TOAWHHJ

nOKpbln151 COCTaSASleT 50 MM.

Teni\OnpOBOAHOCTh >KPCTKO

ro nOAVl3TVlACila paBHa

0,030 BT/M·oc; rH6KOco nOAH
3THAeHa - 0,044 BT/ ".0c.
TenAoH30ASlUHSl yKpblBaeTcSl

cBepxy CAoeM nOAVlBHIlHAXAO

pl-1L\a, KOTOPbH1 o6eCne41-1BaeT

ec Bot>.oHenpOIlI-1UaeMOCTb 1-1

aKKypaTHbl11 BHeWI-mill Bl1a.

TaKaSl Vl30ASlUVlSl n03BOASleT

CBeCTVl K "AHHH"'1YMY nOTepH

TenA3. BOL\a npH TeMnepaTy

pe B 60fiAepe 60°C" Hapy>K
1I0fi TeMnepaType 20°C 3a
24 "laca OXAa:>Kt>.aeTCSl He 60

Aee "le", Ha 5°C. MSl 3aWI1Tbi

OT 3AeKTpOXHMH"leCKOill KOp- PHC. 5.

p03HH 60fiAep KOM<J>OPT
OCHJWeH JAeKTpOHHblM yCTpoillCTBOM JHH1KOppO·

31-1~HOill 3aWI-1Tbl, COCTOSlWHM 1-13 MarHl-1eBoro aHOlla

H 6AOKJ HHAHKaUHH (pHC. 6).

MSl nOA.L\ep>KaHI-1Sl nOCTOSlHHOill TeMnepaTypbl XO

30ficTBeHHo-6bITOBOfi BOAbl 60fiAep KOMO>OPT

KOMnAeKTyeTcSl TepMocTaTOM. TepMOCTaT n03BOASl

eT nyTeM BblCTaBAeHI-1Sl Ha n03ItlUVlOHHO'" peryAsno

pe He06xoAHMOfi TeMnepaTypbl OT 30 AO 90 O( yn·

paBASlTb pa60To~ UVlPKYASlw1oHHoro HaCOC3. PeKo

MeHL\yeTC51 BblCTaBASlTb TeMnepaTypy 55°(, npH

3TOM nOTepl-1 TenAa He3HaYI-1Te!\bHbl, HO TeMnepary

pa Boabl t.,OCT3TOYHO 13bICOKa L\ASl rop~Yero BOliO·

cHa6::+:::eHl1Sl.

B npouecce 3KcnAyaTauI1Vl cAe.ayeT nepl10M14ecKII

npOBep5lTb pa60Ty npe.aoxp3Hl1TeAbHoro KAanaHa,

3a3eMAeHI-1Sl l1 aHOt>.a, a TaK::+:::e ocywecTBA5ITb 04~la

Ky TenAoo6MeHHI-1KOB aT HaKl-1nl-1 (06bI4HO 041t1CTKY

ocywecTBMllOT L\Ba:>Kt>.bl B rOL\).

DOfiAepbl KOM<J>OPT npoH3BoAOTCO B iI1TaAHH.
OHl1 Wl1pOKO pacnpocTpaHeHbl B POCCl1I-1l1 EBponeH

npl1MeHSlIOTcSl L\ASl o6cAy:>KHBaHVl51 VlHt.,ItlBVl~yaAbHbI.\

KOTTea>Keill, rOCTVlHVlU, KOMnaKTHbiX noceAKOB ItI He.

60AbWI-1X npeanpVlSlTVlill.

DOfiAep KOM<J>OPT - AyYWHfi Bbl60p M" rap'·
yero BoaOCHa6:>KeHl1Sl.

" P,1C. 6. •0•0
~ •c
0

"0'"
•

PUC, 4.

KOM<DOPT KO'vtnAeKTYIOTGI TenAoo6""eIIHI1KO\O\ AA51

n06,KAI04eHH51 K CI1CTC,\.\€ OTonAeHI151 11 T3HO\1.
CbeMllbl~ epl\altUeBbl~ TenAOo6M€HIH1K (Pl-1c. 3)

npe6.CTaBMI€T co6oC1 ope6peHHblH Met..Hbll1 3MeeOIllK,

06Aah.JIOWIt1H 8blCQKI1M K03epq:)l1ultleHToM TenAone

pell.aYI1 (JasI101T OT pa3\o1epa TenAOo6\1€HHI1Ka 11

CKOpOCTI1 rpelOweC1 BOllbl).

KpO'''I€ Toro, I1MeeTGI qlAaHeU AMI MOHTa>KJ AO

nOAHI1T€l\bHoro TenAOo6M€HHI1Ka, nOfl..KAIOYClllloro K

KOHTypy C COAH€4HbIMI-1 naH€I\51MI1. B 5lCltbl€ A€THVI€

6.HIt1 naH€AI1, paCnOAO>K€HHbl€ Ha Kpblwe 3t..aHI-151, tiJ

rpeBaKHOl COAH€4Hbl\1 1tl3AY4€HH€\1. BHyrpJ.1 naH€

AeH paCnOAO>K€HbI Tpy6KI1, no KOTOpblM L\BI-OK€TC51

TenAQHQ01T€Ab. rOp514J.111t TenAOHOO1T€Ab, npOXO.6.5l

4epe3 TenAo06MeHHHK, HarpeBJeT BOAy (pHC. 4).

CaHHTapHaSl BOL\a 3\.1"AOill rpeeTcSl C\.1CTe\10ill OTO

nAeHHSl, AeTO"A - COAHe"lHbI\1\.1 naHeASl'Y\H H T3HaM\.1.

Pe3epByapbl 60fiAepoB KOM<J>OPT "3COTJBAHBa
toTCSl H3 CTaAH FE37/B H c06HpaKHcSl C npHMelleHH

eM HenpepblBHOill aprol-jOAyroBo~ CBapKH (pvlC. 5).
3awI1T3 OT KOppOJHH BblnOAHSleTOl no TeXHOAorHH

Hidrosinlorglass, BKAI04alOwefi necKOCTpyfiHylO

o6pa6oTKy, HaAO:>KeHHe rpYHTa, HaHeceHHe 3AeKT

poOCa:>K.aeHl1e\<\ CAOSl 3nOKCHL\HO-~eHoAbHoro no

powKa C nocAeaYlOwVlM ero pacnAaBAeHl1eM npH

BbICOKO~ TeMnepaType. TaKoe aHTVlKopP03VloHHoe

nOKpblTl1e I1MeeT 3epK3AbHYlO nOBepxHocTb, npenSlT

CTBylOwylO OTAO:>KeHHIO HaKHnH, YCT0l14HBO K KOp

P03111tl \.1 yaapaM. TenAoH30ASlUHSl 6oHAepoB eMKO

CTblO aD SOD ItlTPOB ocyweCTBASleTcSl C nO\.IOWblO

nOKpblTHSl 113 :>KeCTKoro nOAI13THAeHa (6e3 raAoreHO

coaep>t<awl-1x COeaI-1HeHI-1~) TOAWHHOill 60 MM, Bcne

HeHHoro HenOCpe.llCTBeHHo Ha nOBepXHOCTI-1 pe3ep

Byapa. TenAoH30AOUHO 60fiAepoB eMKOCTblO 750 H

1000 AI-1TPOB ocywecTBMleTCSl rVl6KI1M nOAVl3TVlAe

HO\, TOAWHHOill 70 MM, a MSl 6oillAepoB Ha 1500,

PI1C. J.
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