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TemyioBbIe YCTAHOBKH



NHpopManuoHHBIN JUCT HA YCTAHOBKHU TEIIOBbIE

{ 1819

il 1. Arperat KaBUTaUMOHHbIN POTOPHbIN;

/ / l : 1.1. Npobka; 1.2. Wryuep;1.3. Kopnyc; 1.4. Snektpoasurartens;

1.5. Cratop; 1.6. Potop; 1.7. CnyckHMK BO3ayXa;

1.8. Pbim-60nT; 1.9. Mpo6ka; 1.11. Bobblilwka nog gaTymk TeMnepaTtypbl
aBapuHOro oTkNoYeHus; 1.12. BonT TPaHCMOPTUPOBOYHbIN.
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2. Tennossykonsonsums;

3. YcTponcTBo ynpasneHus (NynbT aBToOMaTUKK);
4. YCTPOWCTBO ynpaBneHus (CUMoBOW LLUT);

5, 6 KpaH waposbii;

7. O6paTHbIN KnanaH;

8, 9 WTyuep;

10. XomyT;

11. PykaB (pe3vHoTkaHeBas BCTaBKa);

12. dunbTp;

13. Jatymk TemnepaTypbl aBapuNHOIO OTKIOYEHNS;
14. Cxum.

MpuHUKMN paboTbl

OnekTpogsuratenb BpallaeT paboyee koneco B BuAe poTopa C OTBEPCTUSIMU, Npu
nepeceyeHUn KOTOpPbIX C aHamnorMyHblMM OTBEPCTUSIMM  CTaTopa, Co3faeTcs
nynbcupytoLLiee AaBrieHne B 30He KOHTaKTa, a Takke NOCTOsIHHOE AaBrieHue Ha Bbixoae
M3 HamopHOro LWTyuepa. Hanuuve nynbcupylowero [OaBrneHust MNpUBOAMUT K
06pasoBaHMI0 KaBUTAUMOHHBIX My3bIPbKOB M MX CXIOMbIBAHUIO (rMapogvHaMmnyeckasi
KaBuTaLusi), KPOMe TOro, 3TOT MPOLECC YCUITMBAETCHA 3@ CHET PE30HAHCHBIX 3BYKOBbIX
koneGaHuin, onpeaensieMblX YacTOTOW BpaLleHUst UM KONMUYECTBOM OTBEPCTUA B
paboyem konece u cratope. [umapoguHamuyeckasi KaBWTaLMsi COMPOBOXOAETCS
MHOTMMU (DU3NYECKUMM U XUMUYECKMMW NPOLLECCaMM, TakUMK, KaK BbICOKOE AaBrieHune
M TemnepaTypa B 30HE CXIIOMbIBAKOLMXCS My3blpbKOB, COHOMMOMUHECLIEHLIMS,
pasnoxeHve Monekynsl Bogbl H20 Ha atombl H2 u O2 c nocnegytowmm
obbeanHeHVEM (CropaHvMeM) W MHOTMMW OPpYrMMU  SIBMEHWUSIMKU, MPUBOOSALLMMUA K
3 PEKTUBHOMY HarpeBy TEMIMOHOCUTENS.

Tapud. OnnaTta aneKTpo3aHeprun NPou3BOAUTCA NO cneunanbHOMY Tapudy, B

KOTOPOM JIbIOTHbIN Tapud npumeHsieTca 17 YacoB B cyTku, ¢ 11.00 go 17.00 n
¢ 21.00 po 8.00 (n.6.1. Aeknapauum).

TEXHUYECKASA XAPAKTEPUCTHUKA.

Ne HanmeHoBaHue O603Ha4YeHne yCTaHOBKHU
n/n XapaKTepuUCTUKMU YT3,0 | YT5,5 | YT7,5 | YT11 YT15 | YT20 | YT30
1 TennoBasa MOWHOCTbL, KBT, He MeHee 3,0 55 7,5 11,0 15,0 20,0 30,0
2 Hanop, M, He MeHee 15 15 20 20 20 20
3 0,1 0,17 0,22 0,3 0,42 0,56 0,84
3 Mopaua, n/c (M°/4), He MeHee (0,35) (0,6) (0,8) (1.1) (1,5) (2,0) (3,0)
4 TeMmn. TennoHocuTens, °C, He 6onee 80 80 80 80 80 80 80
5 Hom. mowH. a/aBuraTtens, kBt 3,0 55 7,5 11,0 15,0 20,0 29,0
6 HoMuHanbHbLIN TOK, A 7,0 12,0 16,5 24,0 32,0 45,0 63,0
FaGapuTHble BbicoTa 890 940 1040 1040 1090 1140 1300
7 pasmepbl, MM, He OnuHa 400 400 400 425 425 425 425
6onee: LnpuHa 400 400 400 425 425 425 425
8 Macca, kr, He 6onee 105 115 125 150 165 175 200
10 | Pexunm paboTbl ABTOMaTUYECKMI
11 | YpoBeHb Wwyma, He 6onee 68 ob

MoctaHoeneHne CoeeTa MuHucTpoB Pecnybnukn Benapycek 24.02.2006 Ne 269. MONOXEHWME o nopsigke Bblgayuv opraHamum
roCyAapCTBEHHOMO 3HEPreTUYECKOTO HaA30pa 3aKITIOHEHNI Ha MCMOSb30BaHNE SMEKTPUYECKON SHEPTUW ANst Lierel HarpeBa

22. Tpy nony4yeHWu 3aKM4YeHWst Ha MWCMOMb30BaHUE IrEeKTPO3IHEPrMM Ansi OTOMMEHUS U Tropsiiero BOAOCHAOXeHVs He TpebyeTtcs
npeacTaBneHne TeXHUKO-3KOHOMUYECKOrO OGOCHOBaHMUSA NPV MPUMEHEHUW OPUANYECKUM JIMLOM CUCTEM JNEKTPOOTOMMEHUS U (Unu)
aneKkTpoHarpeBa BOAbl (ropsidero BOAOCHAGXEHWs1) C  YCTAHOBMEHHOW CYMMapHOW MOLLHOCTbIO O[HOBPEMEHHO paboTaroLlmx
3neKTpoHarpeBaTenbHbIX YCTPONCTB y oAHOro notpebutens o 30 kBT:

- MOMELLEHU aBTO3anpPaBOYHbIX CTAHUMUIA 1 KOMMIIEKCOB AOPOXHOIO CEpPBUCA, BAarOHOB-ObITOBOK CTPOUTENbHbLIX 06 BLEKTOB, KMOCKOB, NanaTok,
NaBWUIbOHOB, MarasunHoB, kade 1 ApYrux 0OGbEKTOB PO3HUYHOM TOProBMU U OBLLECTBEHHOTO NMUTaHWS;

- MOMELLEHNI NepefarLLnX paguocTaHUui U peTPaHCNATOPOB, TENEBU3MOHHBIX CTAHLMIN, PaaMopernenHbiX CTaHUMI, CETEBbLIX Y3I1I0B CBSA3M U
Y3MOBbIX CTaHLU paguopeneHbiX 1 kKabemnbHbIX IMHWUIA;

- HACOCHbIX CTaHUWI BOAOCHABXEHUS, OPOLLEHUSI U KaHanW3auum, O4YUCTHBIX COOPYXEHWUIA, apTE3MaHCKMX CKBaXWH MpU UX TeppuTopuansHon
yAaneHHOCTN OT UCTOYHMKOB TennocHabxeHnus unu koTenbHbix Ha 500 m n Bonee n paboTawwmx 6e3 MNOCTOSAHHOro obcnyXuBarLlero
nepcoHana;

- pesepBHbIX 3reKTpoBoAoHarpeBaTerniel, BKMOYAEMbIX B Nepuodbl aBapWUiAHbIX MMM MNAHOBbIX OTKMKYEHWUA CUCTEM  ropsiyero
BOZOCHAOXeHUs;

- 6aHb, cayH ANnsi NoNy4YeHns Cyxoro napa;

- cuUcTeM anekTpooborpeBa BOLOCTOKOB, XenoGoB U T.1.

000 «HOPINE-K» r.MuHck Ten./cpakc (017) 335-02-61 E-mail jurle@jurle.com Cawnt http://www.jurle.com




OAO “3ABOJ ITPOMBYPBOA”
u
DOHPMA “IOPAE-K"

lMpednazaom
Bawemy sHuMaHuo

yemarobru mennsbice va bage

mens2esepamspol
(no MarexTy PecnyGnukm benapycs Ne628)

ANA HaAeXHbIX, 3KONMOornyeckn YUNCThbixX U
9KOHOMMW4YHbIX CUCTEM OTONJIEHWUA,
BEeHTUNALWUK U ropAYvero BoAOCHabXeHuA

06BLEKTOB PasnUYyHOro HasHaAYeHNs.

MpuHuMnbl PpaboThl YCTPOUCTBA C
TennoreHepaTopom

Mpw BBICOKOH CKOPOCTW M CIIOXHOCTY ABUKEHNA
BMXPEBOro MOTOKa BOfbl B 3aMKHYTOM KOHTYpe
NPOUCXOAUT €€ CTPYKTYpPHOE W3MeHeHue Ha
MONEeKynsAspHOM ypoBHe w ocnabneHue
BoAopoAHbIX cBs3ed. fpouecc conpoBoXpaerca
nepexo4oM BHYTPEHHEeW 3HepruM B TEMOoBYKO C
BolgeneHumem wu3bbiToOMHOTrO Tenna.

YCTpOMUCTBO MNpPOCTOE M HaAeXHoe B
3KCnnyarauMn. MUHUMYM 3aTpar - MakCUMyMm
y il 0 6 c T B .
BbipaboTka TENNoBoiA 3HEPrUM B 3aBUCUMOCTU OT
MOWHOCTMH ycrtTpouacTBa.

YcTaHOBKa TennoBasi
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1-pama ¢ amoprusaTopami; 2- ckoba CTpoOnoBOMHaR;

3-onopa; 4- coeauHeHne; 5-TennoIBYKOU3CNALMOHHBIA KOXYX;

6-TennoreHeparop; 7- kpaH; 8- cTOsAK; §- AaTUMK TeMNepaTyphbi,
10- anexTpoHacoc; A - natpyGok nogsoaa soas!; B - natpybok

OTBOAA ropAqeR Boabl.

Ha3sHayeHue u 06nacTb NpUMEHEHUs

e YCTAHOBKM TennoBble npeAHasHa4yeHbl AnS
npeobpa3zoBaHusa 3IHEPruM XWAKOCTH,
nogasaeMOW noag paBneHuem
3NeKTPOHAcoCOM, B TEnnoBYi® 3a CYeT
CJIOXHBIX TMAPABNWYECKUX NPOLECCOB B
TennoreHeparope.

e MoryT nNpuMeHsTLCA B CUCTEMAX OTOMNNEHUS,
BEHTHUNAUMKM W ropaYero BoAocHabXeHWus
NPOV3BOACTBEHHBIX, CKNAACKWX, TapaXHbIX,
aAMWHUCTPaATUBHO-OLITOBbLIX . NOMELLeHWH,
3AaHUI U COOPYXEHUA I0boro HasHaueHus.

o MNogknioyaoTca K TpexcasHON CETH nepemeH-
HOTO ToKa HanpsbkeHuem 380B, wactoTon 50y
Yepes3 yCTPOWCTBO YrpasneHus, cogepxaijue
3alUMTHOE OTKITIOHEeHWEe W aBTOMaTUKy ANA
noanepXaHusA Temneparypbl TENMOHOCUTENA B
3afjaHHOM npeaene.

« O6Wwan TennoBas MOLLHOCTb MO KOHKPETHOMY
06beKTy HabupaeTcs KonU4eCcTBOM YCTaHOBOK,
noaKMoYaeMbix B CUCTEMY NaparnsenbHo.

ST S
- |
' J

Cxema npuHuuMnuManbHas

cucTembl OTONNEeHUA
iﬁ 1 8 10 I—III_‘
L/ | =]
: 1 oll!
: -L"'F%-

]
1/|£T "g;-*_

1- TennoBas Harpyska; 2 - BoanyxocbopHuk; 3 - BO3AYXOOTBOA-
uuk; 4 - nepenusHon TpyGonpoeog; 5 -knanax waposow; 6 - Gak
paciuMpHTENbHLIA; 7.8 - TepMOMETPLI; 9 - obpaTHLIR Knanay;:
10, 14 - BeHTuny; 11 - MynsT ynpasnenus; 12 - rpasesuk; 13 -
AaTyMK TemnepaTypbl; 15 - ycraHoska Tennosas.

I heKTUBHOCTL NPUMEHeHUs
yCTaHOBOK TennoBbiXx

o HesHaunTensHsie kanuTanbHigie 3aTpaTel Ha
co3fjaHne 3KOHOMWYHBIX ZBTOHOMHLIX CUCTEM
OTOMNEeHNA.

e OKOHOMWS CPEACTB 33 CYET BO3MOXHOCTH
perynupoBaTk HENoCcpeAcTBeHHO Ha 0ObeKTe C -
NOMOLLbIO aBTOMATUKW KOMMUECTBO noTpebns-
eMoro Tenna. : 7

o OTkas ot ycnyr Ha npuobpereHne u TpaHcnop-
TUPOBaHWE TBEpAOro M XMAKOro Tornnnea.

o [MpocToTa TexHuueckoro obcnyxmMBaHus.

[lonrope4yHoCcTh M HAAEXKHOCTh.



MpuHumMnnaneHasa cxema [BC obbekTa ¢ nomowbto 2-x yctaHosok O1O "HOPJIE-K"

yy-rB3 Noruka | Per.yposHsa
| <1 (
( .
| <
( f
¥ ; < o
2TPM1 !
YY-36 YY-36 ) / O[O0 "OPJIE-K"
°c
Ne1 Ne2 e / Ten./dakc +375-17- 335-02-61
E-mail jurle@jurle.com
Caur http://www jurle.com
tqaaap —— ‘Daaap —
) ) ABT.CMYyCKH.BO3[.
............. %TSPMOMHP K13 Paspava HaTmyw, 6es 6aka
BC M1
M2
K1 K4 Bospyxo- /?7 TO I B1
cBopHuk T Aysz iTepMOMeTp K14 Bak HakonuTenbHbIN
{><} OTKPbLITOro TMna v
T3 fy25 ﬂ.>
I T~ 7 ~ 7 7 >
K2 K5 oyp
X O6p. X 06p. __®.>
Mpepoxp.
EP KnanaH
YT yT2 " Bak pacil. ]
K9 T
@ @ ﬂ) SO W o
T2 fy32 < > OVH
T4 Ay25 O6p.knanaH U
TennoobMeHHUK Linpk.Hacoc
XKs XKG Ky K16
M3 Ynpasn.knanah  Y—— M |j=--
Pepyku.kranan Pasgaya ns 6aka
»1 ®2 K8 (;}Km K12 13 BojorpoBsoaa
D? D? <} - >
o 0 O6p.knanaH
[




[BC 6e3 TennoobmMeHHuKa

YY—rB53 Noruka ) Per.ypoBHs
| <
( |
TPM202 ! I(
/ =
YY-36 I
Ne1 = E
TPM12
T°C
‘asap —
K3 Pasgayva Hanpsimyto, 6es Gaka
C@ AaT3
Ky2 ©) m .
KO K1 TepmomeTp K4 o
P | <] {><} <] Bak HakonuTenbHbIA Ve
MaHomeTp
O6p. knanan ’\/\/\/\/b—‘b
Ynpagn.knanaH KO @
nyp
2 . @~
<> Linpk.Hacoc aTm
----- —0
T Ar2 T2
»1 K2 (‘> iTepMoMe‘rp KO2 H)=
1
! > | >~ ok
O6p.knanaH
KY1 K7
o4o "tOPNE-K"

Ynpasn.knanaH ¥—— M |j<=--

Ten./cpakc +375-17- 335-02-61
E-mail jurle@jurle.com
Canr http://www.jurle.com

Paspava 13 6aka
|

M3 Bogonposoaia




'BC c aByma 6onnepamu n ogHon YT

=>

M1

$ TepmomeTp /@7

ropaYasd soga
K14

Ky2
> < !
YY-35 M \ o
|k YY-'B4 )I
; .k
"a;ap _./_ KY1 voor ot
Py -< -
KYT1
ABT.CNYyCKH.BO3[.
K4 A
% TepmomeTp
} BC M2 ¢
Bosgyxo-
/—~¢ CBOPHMK h
Bownnep Bownnep
b1 Y B2
K5
aoT1 OT3
1E) = (T3
Y11
2
< @ K YY-35 >
o
aT2 014
T2 ) (T4
Mpepoxp.
M3 K6
K9
> - -
% Tpeaoxp. K7 TMpeaoxp. ¥_/
K1 K11
K2
K3 K8 K13
Ob6p.knanaH X O6p.knanaH X O6p.knanaH
i o
oAo "OPJE-K" A : - 5
Ten./dakc +375-17- 335-02-61 eSO Hacoo ﬁ) '.:K15:] =
E-mail jurle@)jurle.com

Cant http://www jurle.com

13 Bogonpoesoaa



YY-3b

Ne1

Tasep —"—

O6p.
KnanaH

YY-3b

Ne2

Tasap —"-

Linpk.Hacoc

LH

K1

nv20

O6p.
KnanaH

K3

nv20

K4

V20

K

Mpepoxp.
KnanaH

avis

Bospayxo-
@7 cbopHUk

ABT.CMYCKH.BO3[.

—— ———

YY-A

KA T
15 i TepmomeTp

T

— (1)

M1

ad

oAo "tOPNE-K"

Ten./dpakc +375-17- 335-02-61

E-mail jurle@jurle.com

Canrt http://www jurle.com

Bak pacw.

M2

ad

TepmomeTp

LS

OTonneHne

JIT0T00D

TepmomeTp

Pepykuy.knanax
KP1

K5

LS

MoanwuTka U3 BOAONPOBOAA

ovis av1s

O6p.knanaH

>

MpyHUMNManeHas cxema cUCTeMbI OTONNEHUs obbekTa ¢ nomoLybto yctaHosok OO "KOPJIE-K"
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MpuHUMn paboTsl:

Cxema KOMOMHMPOBAHHON MUHN-KOTENBbHOW (MECTHbIE BUAbI TONNMBA + 3NEKTPOIHEPrns)

OcHoBHasi yacTb Tenna BblpabaTbiBaeTcs BogorpenHbiM koTriom KB1, paboTatowmm Ha MecTHbIX BUAax Tonnmea.
B aexypHoM pexume 1 B aBapuiiHbIX criyyasix (Mpu MOHWXEHWUM TeMNepaTypbl B cucTeMe Hke T pab.) aBTOMaTUYECKkW BKITHOYAOTCS TMAPOAUHAMNYECKUE KaBUTALMOHHO-POTOPHEIE TennoreHepatopsl YT1 1 YT2, paboTatole oT anekTpoceTy.

[MporpammupoBaHueM nyneTa ynpaeneHuns YY-A u nynsta ynpasneHnus kotna KB1 (He nokasaH) MOXeT 6biTb 3agaH pexum paboTsl YT1 1 YT2 kak OCHOBHbIX.

Mpwu aTom koTen KB1 BkrtoyaeTcs TONbKO B Yachl MUK.
O6BogHbIe KpaHbl K3 1 K8, 3anopHble kpaHbl (K1, K2), (K5, K10) n (K6, K11) cnyxat ansa obecneyeHunsi paboTocnocobHOCTU CUCTEMBI OTOMMEHUS BO BpeMsi peMoHTa 1 obcnyxusanust kotrna KB1 u yctaHoBok YT1 u YT2 cOOTBETCTBEHHO.
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TOCYNAPCTREHH LA KOMUTET
1o DHEPTOCREPEXEHHIO w
SHEPTETHUECKOMY HAI30PY

r. MuHck

YyeHBli cexpeTapb

] = it
teenyOnnKy Japyg
PecnyGanxu beaapych BBITMCKA
W3 MPOTOKOJIA 3aCElaHMsl IKCTIEPTHOrO HayqHO-TexHu4eckoro cosera o MHTII

«3JHeprocbepexeHne»

T 29 mwona 1999r.

CJIVILIAJIU: otyer HayuHOro pykosoautens [amxu B.JL nmo teme: «IIpOBécm

MCIIBITAHNA [AEHCTBYIOMIEr0 TI'MAPOAMHAMHUYECKOrO TEIUIOreHepa-
topa (I'TT") «¥Opre» o onpeznenexuio ero kKo3hQuirenTa nones-
HOrO  HeMCTBHS», BHIMONHeHHOH mo ~ 3amanmio THTII
«JHeprocbepexeHuey. :

[TOCTAHOBWJIU:1. Ono6pHTs Mony4yeHHble pe3ysbTaTbl paboTel M YTBEPAUTE

oryer B.JIL.I'aHXH, NpeACTaBICHHbIH HA PAacCMOTPEHHE HAaYy4HO-
TeXHHYeCKoro copera. CUMTATh JaHHYIO paboTy BEIIOJIHEHOH CO-
rJIaCHO TEXHHYECKOMY 3aaHHIO M B COOTBETCTBHM C KajlCHIAp-
HEIM IJIaHOM.

2. CuhTtaTh, 4TO TeruioreHeparopsl «lOpne» yxe CSrolHi HMEIOT
cOOCTBEHHYIO HHIIY B CHCTEME TeryiocHabxeHus pecnyOIUKY U B
clyyae AaBHEHIIEro IOBBILUEHHS 3QPEKTHBHOCTH HX paboTe!
MOTYT HaiiTH eine OoJbLIee NPUMEHCHHE.

3. [IpuHKMas BO BHHMaHHE CIIOXKHBIH XapakTep IpPOLECCOB, npo-
rexarouux B I'TT, He OrpaHHYHBAIOLIMHACA MUCCHIIALMEH SHEPIHH,
¥ 3apHKCHPOBAHHBIE B NpOLECCe HCIBITaHHH KOIQQHULKMEHTEL
npeobpasosanus sHepruu 0,975-1,15 (6e3 yuera TEIUIONOTEPE B
OKpYXAIOWyIo Cpepy) peKOMEHAOBATE NMPOAQ/DKHTE HCCIIe40Ba-
HUS, COTVIACHO YCJIOBHIO, 3alIHCAHHOMY B OCHOBHOM 33[@HHH, HO
BLISICHEHNIO BO3MOXKHBIX MEXGHM3MOB 3THX ABJICHUH C UCILIO
nanpHeiilero NoBbllIeHHA 3G PEKTHBHOCTH paGOoTEI TEMJIOreHepa-
TOpPOB.

[Tpeacenareib, _ 2 _ .
KaH1. TEXH.HayK - f/:? -y ®.J1.Mo104KO

3.C.IlapxomMoBa




PAKETHO-KOCMHYECKAS i TeHepaJbHON UDEKTO -
KOPMOPALMS | b bidad

"XPIE-K" JITI
«D2HEPIT KIS

C. 1. KOPOJIEB PR
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141070, r. Kaaununrpaa Mockoscxol oGaacTh,

ya. Jleunna, 4a HOT&HO By }D C .
Teacrpaguui «FPAHH T2
Ten. 513-86-55
Pake (095) 187-98-77

om 130195 ¥7 -6 /2
Ha Mo
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: ]
HayyHO-TeXHNYCCKEM LEHTPOM DPaKeTHO-KOCMUYECKOH KODPHODAIUH
"OHeprua" paccMOTDEHH IpPelNCTaBJIEHHHE MaTepuald KCIHTaHUH 0TO-
 — nuTeJibHO: cucTemy (axT 0T I17.06.94r., mpoTokon oT I2.08.94r.)
C UCOOJibuOBaHMEM B K&UYECTEE UCTOUHUKA TEINa YCTPOoiicTBa IIS HATpesa
xnuxocTy (narenT Pecnydimxy Benapych HE%Q.OT £2.01.94T.) v rpynno#
9KCiIepTOB MNDOBENEHH MCIHTAHUA HNOCTABJIEHHOI'O OCUODPYIOBAHUA B COCTABE
Temoredeparopa TI'2, snexrporacoca INTIR,5/50-4-2% TpyCONPOBONOE ¥
Iy15Ta &BTOMATHYECKOI'O PeryJuDOBaHUA TEeMIePaTyDH.
- VcnuTaHug OOLTBEPIUTY BHCOKYW G{DEKTHBHOCTH YCTPOiiCTBa, KO-
TOpad, [0 HaweMy MHEHU®D, CUYCJOBIEHA KOMIJIEKCOM QUINKO- XUMHUYECKUX
¥ TUUPABIMYECKUX -IPOLECCOB, NPOTEKAWHX B TelJoreHeparTope. BOsMOKHO
MH uMeeM Lelo ¢ aBieHuem CUHEPT'M3MA, xorua pesyibTupyouyl 3@dexT,
3HAYMTENH BHIUE €I'0 COCTaBJApWNX. BuCOxue napameTpH FRINOTeHepaTcDa
OUBACHART ¥ YHWTApHAs KBaHTOBasd Teopus, CienyeT OTMETUTH ¥ TO, UTO
BUXPEBHE 3aKpYYeHHHEe OOTOKM OTIUYANTCA COXBWOJY CIOXHOCTHY U N0 HACTO-
ALer0 EBPEMEHM H3yYeRu HelNoCTaTOYHO. !

[Ipy pPasNMYHHY DPEsUMAX PETyJUPOBKY W YCTAHOBKY IDOCCEJIDPYOMAX
walig, HaM¥ SaADUKCHDOBAHH Pe3yNBTATH OTHOWEHYI]l [TONYYERHOH TelnoBli,
9KBUB&JIEHTHO BHDAXERHO0% B KBT, K SaTPA4YEHHOX GJCKTDHUECKOX UHepI'Mk B
ananasorne I1,6-1,95. J :

P ONpelesieHHO# Mepe BHCOKWE De3yJbTATH NCHTBEDIXISNTCA NCCHIC-
IOEQHUAMK axalemuka B.TuTaeea ¥ IPYNINH YUYEHHX AKLUMOHEPHOI'O HAyLad-
NPOU2BOICTBEHHOI0 OUbeluHeHus "TUXOOKBaHCKUE MODCKUE TEXHOJIOILM,
COLLaBUNX NOINOOHHE TenJOBHE I'eHepaTODH.

My DOTOBH pagpadoTaTh ¥ NPeNcTaBUTL Bam Ha COIJIACOEARHE Me-
JIEBY® KOMINIEKCHYX I[IPOTDaMMy UCCIENOBaRUil NPOUCXOLALNX B TEILIOTCHE- -
paTope MpOLECCOB ¥ ONpEelLeMTh TeXHUYECKUe TPeCOBaHUA LA paspadoTKH H
3703 GAZE CIeUUANBHOTO OCODYUOBAHUA IJIA YCTAHOBKM HA KOCMIYECKIX
JieTaTeJIbHEX anlapaTrax.

3ar.eHepaibHOI'O KOHCTPYKTOPE,
Pyxosounrein HTL AL ~ B.Il. HuxuTCcKni

e



Cnpaexa
O tenaoseIX yeTaHOBKax YT-15 Ha KHC «Ouiar.

Ha KHC «23ka» B nHactosulee BpEMA 3IKCNAYaTHPRYIOTCR 2 (IBe) TeMIOBbIC
VETaHOBYH MOWHOCTRIO 10 15 kBT kaknas (murarowee Hanpsachie ~380),

HorpedideMas sIexTpudeckas sHeprus H3MEPSISTCA CUETUMKOM aKTHBHOI
anektposHepTiE CA4VY-672, BhipabathlBacvas Tennopas JHEPrus M3MepseTcs
CHETHHKOM Ten 1080 sHeprin TC-01, o6bem oTanmBaeMoro noMetlenusg 640 .

DawTHYeCKH  VCPeTHEHHBIM yHembHEIT  pacxon DICKIPO3HEPTHH Ha
BeIpaboTky | ['kax coctasun 705 kBr-u/Ixan. Ilpu cromvoct 3IEKTPOIHEPTHH
129.8 py0., xordhduumente samotHol pasauust 0.9878 crommocts | ['kan,
BLIPAOOTAHHON yeTaHOBKOM, OyneT pasua:

705 * 129.8 * 0,9878 = 90400 py6.

Ha aannei#t moment TIOK otnyckaer MOTPeOUTENAM TEITO JI0 LEeHC
154680py6. 3a II'kanm, T. e. Temno, MOJYYCHHOS 0T  MCITOJIL30BAHHA
TEMNOGHKANMOHHDIX YCTAHOBOK Ha 38% nenesie.

[ nurASHED Konon O.A,

1 i

BNy



MUHUCTEPCTBO 3IPABOOXPAHEHMSA PECIVBIUKM BEJAPYCH
TY «PECHVBIUKAHCKUA LEHTP TUIMEHH SMUIEMUAOIOTUMMA U OBIIECTBEHHOI'O 3I0OPOBBS»
220099, r. Muuck, yn. KasuHua,50, rmen/daxc 2784207, men.2784226, baxkc 2124804
PerucrpauMOHHENT HOMEpP aTTecTaTa akKpemuTauuu BY/112 02.1.0.1222 ot 27.06.2003 p.
Cpok meficTBUA aTTecTaTa akkpemuTauuu c 10 mions 2006r. no 10 mons 2009D.

[TPOTOKOII

« 15 » 1% 2007 1 " M 3814/10-02/11-93

MCClleNOBaHMM [0 rapamMeTpaMm ¢usudYeckMx OQaKTOPOB arperaTa KaBUTALMOHHOTO pPOTOPHOTO
(AKP-20), npomssomcTBa OAO «3abon [poMOYypBOI», C LeNbl MCCIeNOBAHMSA COOTBETCTBUS OMN-
penejieHHbEM NoKasaTeNaM, IMOpencTaeneHHoro OARAQO «3aeson I[poMmBypmon», 220024, 1. MMHCK,
yn. AcaHanueBa, 29, Ten. 275-12-33, bdaxkc 275-24-13.

1 OcHoBaHue: 3sasBjeHre ORAO «3aBon lpomBypeom», BX. nab, W 3814 or 20.04.2007T.

2 Hauano (oxoHuYaHMe) NpoBeNeHMA MCOHTaHUM: 11.05.2007 (22.05.2007).

3 AKT oTbopa oBpasuoB (npoB): -

4 [lepeveHb TEXHMYECKUX HOPMATUBHHIX MPABOBEIX aKTOB, Ha OCHOBAHMM KOTOPHX MNPOBOOMIUCE
IMMIMEeHUYECKAasa 3KCHNepTH3a U J1abopaTopHHE MCCIeNOBaAHMA (MCheTaHMS) :

4.1 CanllyH 2.2.4/2.1.8,10-32-2002 «llym Ha paBouMx MeCTaxX, B [OMEWEHUAX XKUAIHX U oblle-
CTBEHHHX 3OaHMIA M Ha TEePPUTOPUM KUJIOM BaCTPOMKMA» .

4.2 IOCT 12.1.050-86 «MeTompl MBMepPeHUS WyMa Ha pabouMx MecTax».

4.3 CaullH 2.2.4/2.1.8.10-33-2002 «llpousBoncTBeHHas BubpaLus, BUOPALUS B [OMEMEHUIX
EKUNBIX U OOMEeCTBEeHHBX SIaHM».

4.4 MY W3911-85 «MeTomMuecCKME YyKABaHUS 10 MNPOBEOEHUKW UBMEPEHMH U DIUTUEHUUECKON OleH-
K& MpOM3BOLNCTBEHHOM BMUOpaUMM» .

5 Of6reM ucCcIeOoBaHUM (MCOBITaAHUIM) :

5.1 OmnpepneneHre COOTBETCTBMUS YPOBHEN SByKa M 3BYKOBOTDO HOAaBJEHUS TUTMEHMUYECKMM HOpMa-
TUBaM.

5.2 OmnpegneJyieHMEe COOTBETCTBMA YPOBHEeN BMOpaluuM TIMIMEeHMYECKUM HOPMaTUBaM.

6 OnmucaHue oBpasuoB (npod) :

6.1 ArperaT KaBMTaUMOHHEII POTOpPHENX (AKP-20), 6/H.

7 CpencTBa M3MepeHMUt

» HauMeHoBaHMe Tun 3ag. M CEMEETENLECTRO llaTa oYepenHOH
n/n [TOBEPKM

1 |Dymomep-BuSpoMeTD Oxrama 110A A060331 MepBuy. 18.12.2007

2  |Bubpomerp Oxrasa 101B 03B225 5484-47 07.07.2007

YcnoBUsa MBMEepeHHM: TeMlepaTypa BOo3OyZa +23 °C, OTHOCHTENIEHAS BJIAXHOCTE 68 %
UcneiTaHMsa NPOBOOMIIMCE [10 agpecy: I'. MMHCK, yiI. AcaHanmesa, 29.

HcnonHuTenM: saBenyklas JjgaboparTopuen o¢usmueckux odakTopor MaxoruxHa H.®., denbuwep-
natopaHT EMenbsaHoBud C.9.

8 PesyneTaThH J1aBOpaTOpPHEX MCCNEOOBAaHMM (MCHEITaHUM)
8.1 YpoBHM 3BYyKa M SBYKOBOIO HOaBJIeHMH

YpoBHM 3BYKOBOTO [HaBJieHMs, OB B OKTaBHHX I[IoJlocax co YPpOBHH
o HamMmeHOBaHME cpegHeTeOMeTPUYECKMMM YacToTaMu, I' 3BYKa,
n/n 31,5 63 125 250 500 1000 2000 4000 8000 OBA
1 doH 33 32 37 31 35 44 36 35 38 39
ADrperaT KaBUTa-
2 LMOHHEI poOTOop- 3% 50 60 58 56 55 46 44 39 59
HEA (AKP-20)
3 oy, nbBE,nBA 107 35 87 82 78 75 73 Ak 69 80
8.2 YpoBHu obmer BuSpauuu
Ock YPOBHM BHMOPOYCKOpeHMS, OB B OKTaBHEX IIOJIOCax
L HammMeHoOBaHMe usMepe- CO CpelHereOMeTpMYeCKMMM wacToTamt, I'L
n/n HHA 2 4 8 16 31,5 63
Zo . 25 1% 16 14 15 22
[ ATDETAN SR o R I T N I A
Yo 39 31 29 28 25 22
2 | nmy, mB xj,c;ro 45 42 42 48 54 60




3814/10-02/11-93 2-2
9 3BawmodyeHue:

9.1 Ilo MccrlenoBaHHEM NapaMeTpaM arperaT KaBMUTALUMOHHEM pPOTOpHEN (AKP-20), mpous-
Boacrea OAQ «3ason llpoMOypeOn», npencrabfieHHelt OAO «3aBon [IpoMBypBOm», COOTBETCT—
ByeT TpeBoBaHuaM CarlluH 2.2.4/2.1.8.10-32-2002, CanlluH 2.2.4/2.1.8.10-33-2002.

e ALorerne

Bapenyouunit nabopaTOPHEM OTIEIOM

M.0 saBemyomero OTHeNOM OPTaHUSAUMM MCHETEHUA - C.C. Hummk
Y
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MpoTokon odopmneH TexHUKoOM nabGopaTopuM dMIMYecKMX dakTopoB i"é‘{mﬁ'odfﬁ 0.10. m#




HAIMOHAJIEHAA AKAINEMMA HAVK PECHOYBEJIMKHM BEJIARPYCH
MHcTuTyT 3koHoMmku HAH Pecny@aukym Besapycs

"Yreepxnawn"
JupexTop MHCTMTYyTa 3KOHOMMKM
HAE Pecny®awxm Benapycs
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SHEPTETHYECKAS ¥ SKOHOMMUECKAS 3$$EKTUBHOCTL
TEIJOBBX HACOCHEX YCTAHOBOK (TMIPOIVMHAMMUECKWUX
TEIJIOTEHEPATOPOR) "IPJIE" M OUEHKA BO3MOXHEIX
'MACWTAEOB MX NPUMEHEHEWS B PECHYEJMKE BEJIAPYCE |

Ramenyoupiit oTOeNOM 3KOHOMMKA

pecypcHoro noreikumana W3 HAH -

Pecny6auxyu Benapyck, N

OOKTOD TEeXHUUECKMX HAYK —_—FiT & T ,”B.H.Epﬁamxesuq

NORE . el

Maucx, 200C .



COHEPXAHME

Crp.
BBEIEHME - cécrosune Bonpoca, nocTaHOBKa Bajaum . . . . . . 3
SHepreTuyeckas spdexTUsHOCTE Tennosux_uaéOCgux YCTAHOBOK
¢vprMy "OPJIE-K" B CpaBHEeHMM C anbTEPHATUBHLIMM TENIOUCTOY-
HAREMSE & w w4 5 % 8 393 ¢ ¥ 3 2 % 8 9 8 ® 5 5 5 3 2 ¥ 35 5 » B
KpuTepun 3Kouounﬁe¢xoﬁ s@éexrﬁsuocmu B
CpaBHMTEeNLHAR 3HepreTHYeckKas s&@eéruaﬂocrb cucreM Ten- ‘
MOCHAGKEMUN . . . . . & v » e ce o o 5 o o v 8 o o o v o v o o1
3H9Prnwuqecxan 3¢¢exwuanocmh npuMeHeRns annaparos “DPHE“ o
B cucremax uenrpanusoaauuoro rennocnaﬁxeaun 5 & 0w 38 8 m S48
'EKOHounuecxaa adderTHMBHOCTE TennoBLX HACOCHHX YCTaHOBOK
¢upru "KOPJIE-K" B cpaBHeHuM C MeNKMMM KOTENBHRMM . . . . . . .16
SXOHOMMYECKME NOKABATENM TENNOBHX HACOTHHX YCTAHOBOK
iéupuu MOPHE-K" . . . 0 . . . . . . .o S se . 16
'BKOHomnqecxue nokasaTesnu an;repnamusuux Manux KoTemsumx . .. .18
SxoHomuueckoe' cpaBHeHMe annaparToB ¢upmm "OPIE-K" c Mamum
! aanEpHaTHBHHMM‘KOTénbﬁHMH_: wowmw s 8 B % o¥ 0% e.% B s 4w 22
Oﬂpédeneﬁme BOSMOXHLX MacHTaboB NpMMEHEHMSI TEeNJOBHX Ha-
'COCHux yGTaHoEoK ¢upuu "DPHE K" a Pecny6nuxe Benapych L 2
BEBOIBI . . . . . . o ar e e el e 2T

JNPUWIOKEHME . TexHOnoTuueckas cxeMa M TeXHMYQCKAas XapakTepucTuka

anpaparce "KRPJE".



BBEIEHME - COCTOAHME BOIIPOCA,
[NTOCTAHOBKA 3AIAYHM

Mcnonsnosanue snexrposuepruﬁ B TennocHabxenunu acefna ﬁneno MeCTO
kxaxk B OmBwem CCCP, rak u B crpaHax CHT nchconercxdro nepuogna. Hé_zrq
VYVKE-:BBIBEJOT HannyMe np.e.u'ngﬁrlas.mm'i o MITOTOBJIEHMI0O IJIEKTPOKOTJIOB, Pa3IMyHRX
Tennol3NexTpoHarpesarenen (TDHom), | GaiToBuX 3NeKTPOHATPEBATELHLX OpWU-
'60pOB M JOCTRTOYHO BEICOKMM CIPOC Ha MX nNpopykumpo. Taxoe ndnoxeﬂug MOX.~
HO OGBACHMTL MMUWL TEM, 4YTO SJEKTPOSHEPIMS KaK 2HeproHoCHTenk obiagaer
Oco6eHHO BHICOKMM nOTPEeSUTenLCKMM 2)PEeKxToM, KOTOPHM B NMPOBOOMMEIX DXKOHO-
MYecKMX OGOCHOBAHMSIX M pacyeTaxX MNOJHOCTLID HE YUMTHBAETC]. .

Ons KOHKPeTHOTo, nowpeﬁurena McnOﬂhSOBaBHe anaxwpoaueprnu B Ten-
nccnadxeﬂuu OSHavaer: |

- HeusMepuMO Gojle@ BHICOKYIO xynbwypy opraunsaunn mennocua&meuun.

oTkas or neononmnccru nne&s v ceﬁn BeCkMa ROPOToe ® TPYRHOYnpam-
nsiemoe Tonnuﬁuoe " Tennoaueprernqecxoe xosnucrao.

BOSMOXHOCTb TOHKOTO perynupoaauun cucreuu rennocnaﬁxenua . 470
nossonsier uadexarh BHHYXOEHHLX MNEepeTonos (XapakKTepHuX Ona BCeX Tpagu-—
LUIOHHEX TEMNOCHAGKACUWMX CUCTEM). M CBS3aMHMX € M GONMLUMX NEPepacxo- -
Rom Tonnusa, ' ‘ ;

pesxoe CHUXEHME . aaapnnuux OTKaBOB B wennocuadxeﬂuu u npakruqecxoe-
ychaaeane,onacuocrn_"paanopoauwb" mennocﬂaﬁxanmyn cncreny, 4TO qpeaa-
TO OI'POMHLMM .YOHTKAMA U HeyRoGCTBAMM. ‘

Bubupas cucTeMy TermocHabxenus, paboTAONY® C  MCNONLS0BaHUEM
3JeKTPO3Hepruu, norpedurens 'écnxuﬁ ,pas; CornacTaBAseT qwueqeﬁuue—aume
nmocw co cBouMu daxTHUECKIMM sarpaTramu, M BO MHOTMX cnyuasx 5?9 conoc-
‘raBnenue ﬁe B honhayhrenhécaadxeﬁﬁa OT KOTEABHMX, a B NONL3Y YKABAHHO-
o ofopyaoBaHMS. -

TensioBsle HacocHme ycTaHOBxM $upmm "DPJIE-K", paﬁorawque Ha IMgpo-
AvHaMMueckoM NpUHLMNG M nony;némue MBBECTHOCTS .HeCMOTpﬂ Ha Henocré-
TOYHYIQ MSVHEHHOCT!: “n OG'BRCHH!‘GOCTB HPOTEKMEI'Q B l'lPlx ¢K3M‘4€CKOI‘G ) apo-
nececa, nonyqamT BCce Gonhmee npuueﬂeuue K HacTosmeMy BpeMeHu axcnnya-
Tupyercs 6Gonee 400 eauHuuy Taxux annapartos, ofecneuusas TennocHadxeHMe
MenkMX, HaNeHHLHX OT UeHTPpanM30BaHHLIX TennocHabxalow X caAcTeM norpebu-
Tenen, y KbTopux coszfaHne coOCTBEHHBIX TEeNnnoMCTOYHMKOES Ha OpraHMYyeckKoM

TONIMBEe CBA33HO C GoaAbWUMMM TPYIHOCTHAMM U 2aTpaTaMm.

.



OcobexnHocTe annapatoe "OPIE" apexne BCero. COCTOMT B Toﬁ, 4¥To
ko3dduumeHT npéodpasbsauuq SNeKTPO3IHEeRIMM, uorpeénnenou ans ux npueo-
né B TennoTry, y Hux Gofblle €OMHMUL, 4HTO SBASTCS  BaXHLM ¢aKTopou anst
CYWECTEEHHOTO NOBMLEHMUS 3&)¢exrmaﬁdcru npouecca TennoCHaGxeHMs B UeomM.
3TorT daxkTop Oun Heonuonpééub nbnraepxneﬁ sxcnepuneﬂwénsuo; Tax, lnpu
MCNBITAHMM YKABAHHOTO olbopynoBaHus B 1994 r. Ha oGwexTe Bpecrckux Ten-
noesix ceTen (axkr or 17.06.94 r. u nporoxkon ucnwTanwi or 12.08.94 r.),
SHaYeHUs] OTHOWEHMII [ONYYEHHON TEemnnoBOM 3HEPIMM, 3KBMBANEHTHO BhPaXxeH-
HOM B KMNOBaTTax, X S2aTpayeHHCH Ha npMBon OCOPYHOBAHMA 3JeXTPMYeCKOH
SHeprum OGunM BUe e UMHMLUL. B sHBape 1995 r. raxue ucnuxau;;”amoro xe
660pynosankn dmnu npoaeneﬂu Hayqno—wexnnqecxk& ueHTpoM PaxkeTHO-XKOCMM-—
YecKron Kopnopauun "3SHeprus" wM. Gl Koponeaa Onu NOATBEPAMIIM YKABaHHBIG
nokasaremu. B 1999 r opu. ucnuraxusx JefCTEYXWeH YCTAHOBKM C- annapaTra-
M pupMl “DPﬂE-K" NpOBEREeHH.X ‘ B coomsewcrauu_c npuxasom [pencenarens

_‘mn'rn Pecnyﬁ:mm Eenapycx: N 76 02.02.04.99 r. 3 AHK #TMOu4.A.B.Jluxosa
HAH - PecnySmuxnu Senapych, Bhun nonyqeuu TaKxe sucoxue peaynbmaru.

Oxuaxo 'Hecaorpﬂ Ha yKaSaHHY® nonoxueenhuyn ocoseaﬂocwh ITHX an-
NapaToB, OO CUX nop He énenano o&mexmnauou xounnexcuou oueﬂnn MX BHep-
remuqecxoi 173 sxououuqecxou 3¢¢exrusuocru C HayuHuX -CHCTeMHBIX nosaunm,
‘He onpegenexa noTeHUMANbHAas norpeduocwh B HMX Ons ueneu TerUIOCHAGKEHMS .

B paHnoit paboTe c-ragm-cz'  3amaya B onpesenieHHon mepe BOCHONHNTE:
3ToT npoben, T 4TO nonxuo'cnocoﬁéwsoﬁamy‘¢opunpqsanup-oﬁﬁgx?uaﬂorq,fae-
npénsasmcro MHEeHus o6 annapérax "OPJIE" cpenu 3Hepremuqeéxoﬁ oﬁmg;rseh—

Huocru u pacmmpeuum MCROMNLBOBAHMS aTux annaparos B pecnyﬁnuxe

B DAHHOM pasowe npu onpeaeneqnu sneoremuqecxou 3¢¢exruaaocrn yum-—

THBAIOTCH NOTEPU U Nepepacxoms nepauquoro adepropecypca B Gasosom u

aJ'I.b‘I'EpHaTHBHOM BapMaHTax rennocHabxeHMs OT MelIKMX KOTenbHRIX no Bcen

"sHepreTMyeckol uenouyke", BXIOYAd NEPEDAaCXOR Tensa U3-3a HeCOBepuweHc-—

TBa peryaMpoBanus NOmaumM erd norpeSUTEensM B BapuaHTe KorefbHeXx. Takxe

YUNTHBAIOTCR NOTepu . TOMIMBA NPy TeHEPUDOBAHAM M Nepelaye 3NeXTPO3Hep-
My, ucnonsayeMoin B annaparax "OPTE".

Mo onpeneneHuu . 2KOHCMMYECKCH 3QPexTUMBHOCTA KDMTEpHeM CDAaBHeHWs

BapMaHTOB TenaocHabxeHus npMHAMaKT™CA CyMMADHRE yYIZellbHue npyBegeHHble

3AaTPAaThi, OTHEeCEeHHLEe Ha eIuHNLY nCIe3no !'.QT:JE&J".GHHO?O Tenna, uTO HABJIA—

eTcd apriHUMNIMaJIbHO HOBLBIM B AKOHCMIYECTXSM CCasHeHMH B5apUaHTOB Tennoc-

CHaBXeHUA, NCRECIFOMWAM YYMTLBEATS ROTC2SATEIsSKMA 29fexT “CIoNb3o3anus
—— L
ansa.

[lpn onpegeneHun noweuunéngao BOSMOXHOM noTpefHOCTM B annaparax
"IOPJIE" s uenen TennOCHaéxéHnﬂ VQMTQEaeTcﬂ Ganaﬂﬁ.noxpmmmn TenNoBhX
Harpy30k Nno pecnyfnuke B Uenom. B pesynnTare Buasnaeecé c¢épa npumeue—
HMUHE 27TMX annapaToe - “ no'rpeﬁuoc'rb B HMX Ha OCHOB4dHMM pHHO‘{HOII'O chnpoca.

nauuym pafoTy cnenyer paccaampuaaMb xax cwpeneﬂauumm aTan B KoM~
nexcHoM uSydYenum annapaToB "DPJE". OHa MoxeT OMTh MCONR50BaHA B Ka-
YecTse 2KOHOMMUECKOTO OGOCHOBRHMA ONsl BKIAKYEHMA COOTEBeTCTEYIOWSH Temn B
pecnyGnuxaHckywo  [perpamMmy "KoMnnexcHsifi AEOTHOS HAYYHO-TEXHWYECKOTO

nperpecca go 2005 rona".



1. BHEPI‘ETW-!ECKAFi 3¢$EKTUBHOCTE TEHJTOBBﬁ(
HACOCHBIX YCTAHOBOK "KPJAE" B CPABHEHWUH
. C AJILTEPHATHMBHBIMM TEIUIOMCTOUYHMKAMA

1.1. Kpurepuu SHEPreTHYECKON 3pPexTUBHOCTH

Ilna onpeneneuun 3TMX KpUTEpHes UCNORLIYeTCS: CucTeMHbM NOOXCH, npu
rcorropon NnoTepy TOMNMBA M DHEPIMM YHWMTHSAOTCH N0 BCEM BBEHLAM SHEpreTH-
WeCKOor'o mpouecca OT TPAaHCMOpTA NEPBMYHOIG 3HEpropecypca (ronmasa) no
KOHEYHOIrO noTpebneHus npc;usseneuﬁ.cﬁ 'reruiososi 3HEPTUM .

B xavecrse xpu-repues SHepreTUHYecKo s¢¢emauoc'm npmaeusnoa-cn nsa
Baamocanaaam noxasarensi: _ ‘ '

a) cosoxynmm xosebd;m.menfr fIONeSHOI'C UCNONLSOBAHUS (lcnm NepBrUYHO-
ro aHepropecypca (ng ), onpepensemsit npoussefenueM HacTHax KIJI no ecem
" BBeHBSM aueprez-uqecxoi‘o npouecca; ' | " '

8) cosoxym-:w: y.uenbnuu pacxon nepauqnoro anepr'opecypca ( by. ") Ha
E.EHHHLW nonesao uapacxonoaam—:on TEMJIOTH Y no'rpeﬁwrensx.

.Ec.rm COBOKYTMHLIN YOenbHbIH pacxon NepBUYHOTO DHepropecypca BupaxaTh
B xunorpamMax yc.nosuor-o TOMNMBa Ha o,:u-xy IMIaxanopMe nolesHo norpetaen-—

Horo ':r.'erma, ‘To erc cBsi3k C KIIN . onucuaae'rca ypamieauem '

o143 KD ¥.T. ; ,
by = e s G
Nu I'ran

Benw-muu_uaéaaﬂnuk. .kpwrepue'a' B SHawrrensHoN Mepe 23aBUCAT OT
HOJ.'IHQTH ydeTa ﬂGTeph 3Hepr'uu no S_Beﬂhﬂb! SHEpquECKOI‘O npouecca. B
clniydae anb'repﬂa'rusuux KOTEeNLHBX, paﬁo'ramx Ha PAa3l3JIMYHLIX BMOAX TOMJIM—

« Pk onpepeneHm by m oy qurusaié'rqsl_c:lenywme BUI MOTEPb:
1) noTepw TonAMBA Npu TPAHCNOPTE ero OT TEPPUTOPUANLHON TOMLIMBHOM
Bass go korensuon (KMA TpaHcnopra Tonausa n )|
2) norepu sHepropecypca NpM IeHEeDUDOBaHMM Tenna B xorensHon (KN
KOTENLHOM Iy'®, YYMTHBAOWMII TakxXe MNOTEepU Pecypca NpM NPOMBBOACTBE 3Jex—
Tposnepfupx B 3HEDIOCUCTEME HA HYXKIE XOTENBHCH)
3) norepm TennoIHEDIMM NDM TPAHCIOPTe ee Kk noTpeSurensm  (KiQ

TPaHCNOPTAa Tenna N g ) ;



4) noTepu »Hepropecypca OT HEHAOEeXHOCTM CUCTeMu TennocHabxeHus
(XI1O cucrems no ycnosuﬁu HanexHOCTH N7

75) noTepu Tenna u3-3a yTreuexk TennoHocxrens (KO cucremum no cnec-
BUAM pacxoga rTennoHocuTens n y]

6) norepm H nepepacxomd TEMOSHQPM '_V HOTPEGMTEIISI sc.ne.ncmsme Bbl=
HYXOEGHHLIX [IepeTONoB OT HeCOBEpWEeHCTBAa perynwpoaauuﬂ‘-nonauu TEeMnnoTs B
'norpeﬁgmenhcxﬁe ycrponcTea (KU nqnonhaoéaﬂua Tenna y norpefuTens n’ﬂﬂ.

B BapumaunTax TennocHaGxeHus C ucnonbadsaﬁuen 2JIeKTPpOSHEepIMKU (anna—
paru "CPAE", anbTepHaTHMBHIE anqxrposonononorpeaawennf YPOB@Hb MX sﬁép—
TeTMyeckoi 3dDeKTUMBHOCTM B onpenensuowei CTENEHM BaBUCHT OT KO snexT-
POCTaHUMIT 3HEPIOCUCTEMN, YYACTBYIIOUMX s}snexwpocuaﬁxeauu 3TUX YCTaAHOBOK.

" B manHon péﬁowe.npuhunaemcx,'qro anexTpocHabxenme npueoja annapa-
‘ToB  "DPAE" n anbmepﬂaruéuux‘ncwouunko§, MCMONB3YUMX SJISKTPOIHEPTMIO,
5¥ner OCYUeCTEASATHCH OT TEelIOBRX 3nexxpocwaﬂunﬁ, SaMsianoupx snexrTpoba-—
nanc Benopycckon 3Heprecucrems. B HacTosmee BpeMs - 3TO KpynHuUe AencT-—
aymmne Konnencauucauue snexwpocmauunu nyonnhcxaa n Bepesoscxaﬂ I'pPaC,
a B Gamxaiiwest nepenexTuee - . 370 uaueqaeuue K crpoumenbcray HOBHE napo-
rascaue aueproﬁnoxu (3eanMchaH PPSC Muncxaa T3U-5).. - '

Ilpn pacqeme noxasameneu 3¢¢exrnanocrn HMCNnonbIOBaHMsA BHepropecypca
B BapuaHTe wennocaadxeuux c_ncnoquosggueu 2NEeKTPOSHEPTMM YHUMTHBACTCS
Kan reuepnﬁoééayg-3neggpésﬂeprnu.Ha'sénux;bunx sngxrpocrahuunx} norepu
.3nexrpdaaepruu B nuuﬁxx snexwponepenaqﬁ,’nowepu 3ueprnﬁ OT HeHamexHOC-
™ snexrpocuaﬁxenuu xoa¢¢uunenr npeoﬁpasoaaﬂuz BINEeXTPOIHEPTMM B Ten-
‘nory B rennoreuepupynmeu annapawe, pacnonoxenuou y nowpeﬁurenn nowenu
‘:Tenna ¥ norpeburens B naﬁaen cnyuae He yqumusanmcﬂ nocxonhxy cumraer-.
‘ca, uTo 3nexrpuqecxun BapuMaHT wennocuaﬁxexnﬂ oﬁecneqnaaew .rnySoxoe un

ﬂOJ‘IHOe perynuposanun nogaumu 'rerma B HOTPEGHTEJIbCKKe YCTBHOBKM

1.2. CpaBHMTencHas IHepreTHyeckKas

apperTMBHOCTE CHUCTEeM TenIocHadxeHus

1.2.1. CucrTema TenjocHaBxeHus c annapaTtamy "OPJE". | MMoxazarenu

3IeKTPOCHAGXEHMS MPUHSATH 1O OTHETHbIM, nakHsM  KoHuepra "BenzHepro" u
npoexTHsM MaTepuanam BenHUMzsepronpoMa Mo NaporasoBuM yCTaHOBkaM. OHM
cocTaBMIN:

1) cpenHem3BeWeHHB YIENbHMA Pacxold YCIOBHOIO TOMMBA HAa OTNYCK

3nexkTposHepruM oT mefcTeyvumx JlyxcMneoxph 4 Sepeszcecxcu I'PIC 3 mx co-



BOKynHoCTM - 329 r y.r/kBr.u (KOO reHepupoBaHMS SMEKTPO3HEPIMM I|°ny =
= 0,374) ; . ” |

2) yoenuuuur Pacxom TOMIMBA Ha HOBHX N3POral’0BLIX 3Heprobnokax %
270 r y.v/xBr.u (KMl resepupoBaHus 3/@KTPO3HEPIMM n’m= 0,456);

3) noTepu znexTpo3HEpPIMM a.a.nex-rpoce'mx- :-)ngrocs-au::'reu - 10 % (KOno
flepenaun SNeKTPO3IHepPruM e = 0,9); . -

4) ‘NoTepn SHEPIMM OT HEHANEXHOCTU BNeKTPoCHabxesus - 2 % (KNI na-
RexHOCTM cucTems R . = 0,98).

- C ydeToM yKaBaHHHX fNokasaTenei AHANMTMYECKME B3aBUCUMOCTH Koétbdm—
UMeHTa [ONIeSHOTO MCMONLIOBAaHMA NEePBMYHOTO 3Hepropecypca (n, ) or koa3d-
.du'au}ie:;rra nPeoGpasosém 5nexrpoal§epruu ‘B Temnory ans annaparos "OPJIE"
‘6ynyT uMeTn BuA: -

npmn 3ner¢mpocua6:emm'c-r AeCTBYOMMX KOHASHCALMOHHHX 3JIeKTPOCTAaH-

wat (lyxomMneckas u Bepesosckast I'PAC)

Jb

Ma = 0710 el w0 Gpco)

nw = 0,374 x 0,9 x 0,98 e - = 0,33 n%my: (1.2)
AP# 3NEeXTPOCHAGKEHMM OT HOBhIX napb_ralabaux yc'ra;'aoaox
e = ﬂsmﬂ'snsv‘ﬁ:iﬂﬂurial C%

M= 0,456 x 0.;9 x 0,98 %= 0,402 nTmy. (1.3).

CooTBeTCcTBEHHO COBOKYMNHLE YOenbHhe pacXxoln fnepBMYHOr0 3Heprope-

CYpPCa No BapuaHTaM 3MeKTPOCHAGKEHMS ONPENEeNKTCH . COOTHOWSHMSIMUA

PesyneTaTe pacyeTa Ha3BaHHHX BENUUMH NEu 3HaveHusx xoadduinienTa
nprecSpa’oBaHMA 3IMEKTPORHEDRTMM B TEMNOTY B annaparax "OPIIE" B OmanasoHe

or 0,8 g0 2,0 npusensess B Taén.l.1.



Tab6numua 1.1. YoennHuh pacxon ¥ koadomumeHT
NONEe3HOr® MCNOML3OBAHMA NEPBMYHOT'O IHepropecypca

B . cucTeMax TennocHabxenuus ¢ annapartamy "OPJE"

Kozdpduument _ YroenbHuit pacxog KIM nepeuuyHOI'0. ZHEpropecypca
npeots.pas;:aaumz : npu anekTpocHabxeHt OT
3nexwpéanepmn e TP ————— e —————————
B TennoTy B an- V,REI’IC'I‘BWX K3C HOBBIX [1apPOTra3OBLX YCTaHOBOK
naparax "KPAE"  ———mmmemmemmmmmee ——— - -—--—---;-----—,- _____
‘ xx- v.T. K y.T
Nuz by w=m==-- : w2 . by =—===--
Twan Fian

0,90 0,297 481,%5 0,362 395,0

1,05 0,346 413,3 0,422 338,8

1,20 0,396 361,1 0,482 296,17

1,40 0,462 309,5 0,563 254,0

1,60 0,528 270,8 0,643 222,4

1,80 0,594 240,7 0,723 197,8

2,00 0,660 216,6 0,804 177,8

‘_1.2.2. Cy‘ré-r'emi rennocHadxenns C anawépﬁawusumm anexTpOBOnOHATDE™
BarenamMn. . KoadpuumeHT npeoﬁpﬁsbsauuﬂ' 3JIeKTPO2HEepPIrMKM B TemnnoTy B Haubo-
Jlée xapaxTepHHIX 3nex-rpoao,:_xquarpeaa-renﬂx cocrasnseT OKOJO 93 %. [oxm-
CTaBnsA B3HayeHUe ITOro xosdad:g::.ﬁ»tenra_ﬂ Esrpaxe_unﬂ (1.2) n (1.3), xo=sddu-
LUMEHT NOoJe3HOTo MCHC}.JIB-B_OB&HMSI_’ NepBUYHOIO éme’propecypca ‘B cucTe-
Max T_ennoc'uédxe.r-mn c 3né'|grpbsdnosaz'§eﬁawenmm onpé.uens:e-rcz BemMuUMHAMM :

npy anexTpocHatxeHMU oﬁ"héﬁc':sym&x K3C
N =0,33 e = 0,33 x_o_,93.= .0,307,-.
DM 2JexTpoCHaSxeHuu oOT HOBHX. nlapora’oBeiX YCTAaHCBCK
Nz = 0,402 n™%p = 0,402 x 0,93 = 0,374.

CooTBeTCTEEHHO COBOKYMHbE YASNbhHhEe DACXODn TCINXMEA, JOTHECEeHHLE Ha

’

1 I'kxan 1one3HO noTpefAeHHOrc Tenna, COCTABAT



143 143 XD y.T.

by = -———- = ——ieoc = 465,8 ' ====-m- ;
Dui 0,307 . T'wkan.
143 143 KD ¥.7T.
by = ———-- = ————= = 382 =——===u= .
N a,374 I'xan.

1.2.3. CucreMn TennocsHatxeHMsa C ANLTEPHATHMBHAMMA MEJIKMMM KOTENbLHLI-

-t B npouecce paéo'ru paccuo'rpenu MenKMe OTOMUTENILHLWE KOTeNbHEEe C KoT-
JlaMM PaBNMYHHX TUNOB U nponaaonwrenbuoc-rn npu pado-re MX Ha yTne, =xun-
KOM TOMIUEE M npuponHoM rTase. [lpu ouexxe KII 3tux Rorenbaur(c yyeToM
. pacxoma Tonnmsa Ha NPOUZBOACTEBO IJIEKTPOSHEPTMM AAX HYXO KOTENLHOM) Muc-:
rnone3cBaHu paspaboTku Cudupcxor'o sneprewmadxoro uscTuTyTa Poccuiickoit
AxajgeMMM HayK M NPOSKTHHE AaHHHE MHCTUTYTA "Caamxnpoem'“ (r.Mocksa) .
Norepn Tenna y nowpedwreneu OT HecoBepWweHCTBa pexwmpoaam TennocHat-
KeHUs c KOTQMLHLIA npuuzvru B COOTBETCTBMM C” pexoueﬂnamnm axagemmxa
JI.A.MenenTséna (Cusupcxm-suepre-ruuecm m-:cmm) ..'PesynsrarTu pacuera

noxasaceneit aHepreTuyeckon sddexTHBHOCTM NPENCTABNCHH B Tacdn.l1.2.



Ta6nwuua. . l.2. Kospdmmenrs nonésnobo.ucnong-
SOBaMMA M YOENLHLE PacXOms nepauuuoro 3Hepropecypca
B CHCTeMAX.. TEMIOCHAOKEHMS . ¢ Mamos anbrepnamnanuuu
Koweabuuuu, padowanmnuu Ha paannunnx Buaax Tonnuaa -

B T T —————————————pPEPR R R 4 8 8 8 ettt

N [lorxasarens Ycnos- Kl ¥ ymenbHuii Pacxof NEepBUMYHOIO

Hoe 3Hepropecypca NpM MCNOAbL30BaHMM
n/n ofigaHEs —memmsEmEs eSS T s S e e
HeHue NPMPOQHO= XMOKOT'O yras

HOr'0 I'a3a TOoMAMBA COPTOBOI'O pPAlOoBOIC

1l YacTHrie KA no cra-
AMSM npouecca:
- TPaHCNopT TOoMAMBAa nre

- npcecmu3BoicTsCc Ten-

[ — n® 0,80 0,70 0,65 0,60
- TPAHCMNODT TEMNO3HEPIMM N pp 0,95 0,95 0,95 0,95
- HagexHocTs Tp-Ta Ten-
Aa no TennopoBomam N3y 0,95 0,95 0,95 6,95
- YyTeuka TerJIcHOCMTEens n% 0,93 0,93 0,93 0,93
= MCNONAL30BaHMe Tenjo-
3HepruM y noTpefuTeneir n g 0,78 0,78 0,78 0,78
2 Koapduumenr nonesHoro
MCHONLIOBAHMA NEPBUY-—
 HOT'O 3Hepropecypca . fy 0,518 0,449 0,408 0,373
3 YaensHsit pacxoq nepsuu-
HOTI'O 3Hepropecypca Ha 1
Iran n;nésno norpetnex=
Horo Tenna, kr y.r/I'kan ~ by, - 276,0 318,0 ° 350,5° 383,4

* B KIJ xOTenLHOM YWTeH PAacxof TOMLMBA Ha ApOMSBOACTEO norpebSnse-

MOM MMM BIEKTPO3HEPTIMM.

M3 npuBemeHHMX JaHHMX CJAEQYeT,” WYTO MNOAHNE COBOKYMHME YREenLHHe
pacxogs TOonaAMBEa B ‘eucrmemMax merntocHabxamust 3 1,5 - 1,6 pasa npeBLwanT
'ﬁpuuguaeuue B pacueTax noxkasaTenM Y3eNbHMX DPacxodos Tonnmea Ha npons-
soﬁcrao Tenna B KOTENLHHX. 270 OGBACHAGTCS YYeTOM NOTeps 3Hepropecypca
BO BCeX SBeHLAX ﬁpouecca mennocHabxeHus, xpdue KOTeNBLHOM, M B NepBYW

odYepeabk NoTepM M HepauMOHANLHOE MCNoNb3oBaHue TennoTH B npouecce ee

norpebneHus .

1.2.4. CpoaBHeHMe CHCTeM TennocHaGxeHMs MO 3HepreTHHecxoMy 3ddbex-

TY. . Cucremu épanuusawrcn o TeMnoBOMYy YIENLHOMY pacxony NepEMYHOIC

3Hepropecypca (TonaMsa), OTHECEHHOMY Ha @JVHMIY MOofeSHO noTrpeCneHHOon

TENNIOBOW 2HEPRIMM,
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B TelJory b oaliaparay PR

Puc.1.l. [onumi yaedbHM? PacXxol MEePBMYHONO 3HEDrOPeCcyPCa Ha SIaAHMUY
fonesHO NOTPeSAeHHOH TEenJIOBOR 3HEPTMM LIS PasMMuHLX TeNNOMCTOHHAXOS!

1 - annapaTw "WPJIE" npwn anexrcocHadxeHmum oT K3C!
2 - To me npu INeKTPOCHACXEHMIt OT NAPOTa3oBhX YCTAHOBOK/
3 - 6 - mMenkume oOTONMTENbHLE woTenLHe H3 DpPHAJCBLIX A COTTCRLIX UTIRAX.
XMISKOM TOMIMBE M NPUDOAHCHM a3 COCTSRTCTSEHHG

7, B - 2nexTpoBogoHaTrpe=aaTamit RDH znexToeccsabxerit ot XEC w» OTY.

]



Ins annapatoe "WOPJE" ymenbHiT PACXOL TOMIMBA B SHAYMTENLHON Mepe
3aEMcuMT OT KO3pQUUMesTa npec6Dal’OBAHUS IJEKTPOIHEPIMM B TEeNNoTY M oT
XKLL rerepupoBaHMs 2JIEKTDOSHEDTMM B DHEDPIOCHCTEME Ha BaMHKAOUWMX SHeKT-
POCTaHUMSIX .

flpy nonyyemmm snexTposHepriM oT HmHe gJencTBywumx K3C (Jdykomascxas
1 Bepesomckass T'P3C) annapar "IOPAE" B 3HepreTHYecCKOM OTHOWEHUM CTaHO-
BMTCA 3QpexTuBHEee KOTenbHHX, pPaboTAMMX HA DPSAOBHX YTNSAX, TopdoSouxe-
Tax M ApoBax yxe npu kozpduumeHTe npeobpasoBaHMA 1;12. py xo3dppmumen-
Te npeobpazosammus 1,22 oH 3)PexTMBHEES KOTENLHHX HA COPTOBHX YTASX, a
npu xoadpdpmumenTax 1,35 m 1,45 cpaBHMBaeTCR C KOBQDUUMEHTAMIM HA AMOKCM
TOMIMBE U NPUMPDOOHOM Iase.

C nonyuenuem 3nexTpoaHeprun B GyAyuemM OT MNaporasoBHX YCTAHOBOX
addexTmBHOCT: annapaTor "ECPJE" pesko nosmmaeTrcs. B 3HepreTMYECKOM oT-
HOWEeHMM OHM CTAHOBRATCH XOHKYPEHTHHMHA IAS MENKMX KOTEeNbHLIX Hangdux BU—
dax TonnmBa yxe npu kosdpoéuumenrte npeobpasoBanms 1,27, T.e. OGmM3KkoM K
Haubonee peansHOMY BHaUEHMI0O 3TOIO NokKasarens. Bce OpyruMe 3neKTpOBOOO-
HarpeBaTenM no 3HepreTuYeckoil 3Pd¢exTHBHOCTM ycTynawT annaparam "OPJE".

s nonyueHHuX pesynhmawoa.uoxﬂd cmeniaTb BHBOR, HTO yxé B HacTos-
wee Bpéns npuMeHeHue annapaTos "DPHE".BMECTOlMenRZx KOTeNbHbX Ha TBEp-
BOM TONNMBE HE HAHOCMT sueprerhuecxoro ymépda B pecnytnuke. C BBOOOM B
2KCAnyaraumwo B 3neprocucreme PecnySmuien Eenapycs SKOHOMMYHLX Naporazo-
BHx.yCTéaoaox anﬁapamu "OPJIE" 6yRayT B COCTOSRHMM oﬁecnequwb DKOHOMMIO

- DHEPr'OpecYPCOB NpM BaMemeHuM BCeX BMOOB MENXMX KOTeNbHHX, paboTaoumx

KaK Ha TBEPAOM, Tak M Ha XMOKOM M DPABOOSPa3HOM TOMIMBE.

1.3. 3Sxepreruyecxas 2pdexTHMBHOCTL NPMMEHEHMS
annapatros "KOPJE" B cucTeMax UEHTPAIM30-

BaHHOTO TennocHabxeHus:

B ofwem cnyvae annapatm "OPJE" ycrynawr cucremam UT no sHeprerm-
yecxol sbdpexTUsHOCTY NPM YCAOBUM, YTO MNOoclenHMe PaGoTANT B HOMMHAIBHOM
pPexMMe C HOPMATHMBHMMIM NOTEPAMM TenAoTH B TennoMarucrpansx. OgoHaxo B
CYWeCTBYLUMX HuHE DPeasibHbIX yénoamnx MarucTpansHue Tennocerm UT paBora-
T C HemOI'PY3KOM M ¢ SonabumMu NOTEDAMM Tenjla M3-3a HUBKOTO KayecTsa u
M3HOCa Tennousonsauuu. [loTepu Tenna B TEMNOMAIMCTPANAX N0 OOMUMAIIBHLIM
ZJaHHeM cocrasnsorT o 50%, a uMHOIOa “4 Bhiue.

B 3THUX yCnOBMHX BriCMHE DeanbHa CAMTYaluMs, NPU KOTOPOK 3HepreTudec-—
Kasn 20PEeXTUBHOCTL MCNONB3CBaHMA APeSUYHOTro 3Hepropecypca B cucTeMax uT

¥YPa3HKBaeTCHA C BHEFFETHHQCKOP—I 3P PeKTHBHOCTEI THUCTEeME TenfocHabkeHus 2



annapatamy "OPJE". Jlerxko onpernenuTh npelelbHhe 3HAYEHMS 3arpyskm rTen-
nomarucTpanen UT, npu koTOpHX TaKkoe YpaBHMBaHME HacTynaerT.

K TpaHcnopra TennoTwm no TennomarucrpansM UT MOXHO onmcaTts ypabB-
HeHMeM, Ige ¢; - Ko3QPUUMeHT Barpysku; _L - Ogons noTrepes Tenna; Q - HOMM-

HallbHasd Harpyska TenicMarmcTpanu .

N = ~em—me—m—ee—- =1 - ——-=- . (1.4)

C y4derom 3TOIO Ko2dPMLMeHT MONIESHOTO MCNONLEOBAHMA [NepPBHMYHOIO 2Hepro-

pecypca: (KIOHW) ans cucrem UT onpepensierca no gopmyne e
nu'* = nTen™rn Wi n {1 - Lnor / @3 ) (1.5)

{(pacumipoexa obossuauenui npusemeHa B Tabn.l.2).
KO fenepupdaanun TEMNNOTH B Eenopyccxoﬁ 3HeprocucreMe c yue-
‘Tou‘cpenaero;ynenbﬂoro'pacxoné ronnmsa {172 xr Q.T/Pﬁaﬁ) cocraBur 143/
'/172 = 0,831.- lNopcTaBnsas SHAYEHWA OCTANLHMX BenMumH B dopmyny (1.5),

noayuaem
nT = 0,99 x 0,831 x 0,95 x 0,78 (1 = Lnor / 95 ),
N = 0,61(1 - Laor / @3)- (1.6)

MpegensHoe 3HaueHMe xo3bPuumenTa 3arpy3xM TenIoMarMcTpanu, Opu
KOTOpOM 3HepreTuueckas 3ppexTMBHOCTL cucTeMm LT M cucrTem TennocHabxeHus

c annapartamu "OPJE" ypaBHMBaeTCs, HaxomuMTes M3 paBeHcTEa mux KIH:
T = _ (1.7)

2naueHus KM ans cucreM C annaparaﬁu "QPJIE" npueBeneHs B Tatn.l.l.
Npu xoa@@uuﬂenwe.npeoﬁpaaosaﬂua 3MEeKTDO3HEPIMM, BaTpadyMBaeMOi Ha npu-
BoO oBOpynOBaHMA, B TennoTy, DaBHOM 1,2, MX BenMuUMHL COCTABASICT:
nbu 3nexkTpocHabxenum oT nekcrsywoumx K3C - 0,396,
npM anexTDocHadXeHuM OT HOBmX naporascewx ycradosok - 0,482,
Mocne noocTaHOBKM 2THx 3HaueHisi B ypaBHenumsa (1.6) m (1.7), bopryan
A7s pacyeTa NpPefenabHOTo KozdduiMeHTa Barpysxy rennoMarucrpanen UT npu-

MYT BMZ:



. NP 3nexkrTpocHabxesnm oT ZewcTeEyremx K2C

P e Tious J10,381; C(1.8)

npu BJTEKTpOCHaﬁ)KEHKM ©T HOBBIX [apora3COBLiX YCTaHOBOK

apEq

®a = Lgoe /0,21 (1.9)
Pesynnraru pacuera nrenenbHEX SHavemwk xosdpduumenTa Barpyzku

npencrasnedHs B Tabn.l.3.

Tab6bnanwuwua 1.3. [penensruwe B3BHaueHus
xoaddMuMenTa SarpysxM TennoMarucrpane#, npM KOTOPHX —-
2HepreTndyeckas  20¢pexTuBHOCTL -cucTem UT M cucrTemu

TennocHabxenmsa ¢ annapararms "DPIE" ypaBHMBaeTcs

N Hons noreper TemmoTw Ko2ppwmmenr sarpysku TemnoMarucTpanen
n/n B Tennomarucrpansx ‘ npu 31eKTpOoCHabxeHuM OT
yepes menncusonmﬁ«ﬁo, B T
. o ASMCTBYIOMMX K3C . soBwx OIY

1 E‘I}éoekruoe BHauenue -
5 &% o 0,142 0,238
2 PaKTHUHECKME BeIMYMHL

no ypoBHSAM:

10 % 0,284 0,476
15 % 0,427 0,476
20 % 0,569 0,950

M3 npuBegeHHmX JaHHLX BMOHO, 4YTO npPMMeHeHMe annaparce "OPJE" =
CHCTEeMaX UeHTDANMICBAHHOIO TenjnocHadxeHus B peaNbHbX YCNOBUSIX HE HaHC-
CMT ZHENIeTHMYEeCcKOro yuercda Iaxe npu HeCONbUWMX 3HAYEHMAX Heacrpyzx:i

TenIoMarmcTpasien.



Z. JKOHOMMUECKASA 3¢¢9ZRTUEHOCT: TEIUIOBBIX RACOCHBIX
YCTAHOBOK "IOPJIE" B CPABHEHMM C MEJIKMMM KOTEJIBHBIMA

2.1. 3BkoHOMMueckMe nokazaTenu anfnaparos "OPIE"

OcHoBHuM 060OWEeHHEM 3KOHOMMYECKMM flOKasSaTeneM Onsa annaparos "HOP-
JIE" npuHMMalTes cyunapﬁue yOenbHsle 3aTPaTH HA emMHMUY MNOJIe3HO norpeb-
JI@HHON TEenJo3HepruM, nponaseﬁeaucﬁ B 2TOM annapare, YYMTHBaOWME:

a) cToumocTs annapaTa, OUEHMBAEMYO O MNPUBENEeHHHM SaTpaTaMm;

8) pacxox 3neKTPCIHEPIMM C yYeToM KO3QPuumeHTa npeofpa2cBaHMa ee

B Tennéry;

B) yCTaHOBNEeHHLM Tapud Ha INEKTPOIHEPTMK Ana annaparos "IOPIEM.

Pacyer BegeTcsi NpuMEHMTENBHO X annapaTaM norpebiasemMoin sgexTpuuec-—
xol MomHocTso 31 xBr, koropse B HACTOMWEee BpeMs M3roTasiMsBanTca 06—
HUEeCTBOM C OI'PAaHMYEHHOM OTBEeTCTBEHHOCTLO "DPHE-K“. CroumMocTE annapaTa
¢ MOHTaxHbMM paSoramm cocraesnser 3000 monn.CIA.

_ B ycnoeusx HeofipefeNeHHOCTM BOAPOCA O Tapupax Ha SIeXTPOIHEpPIMo
ons annaparos "OPJIE" B npeﬁnaraeuux pacueTax péccuorpeﬂu yeTHpe cnyuas
AT 34 3BIeKTPORHepIMV:

i) no Tapudy ANS MDOMMUWISHHNX MPeRIPHATHA, sxnmuawmeﬁy nepexpecT-
Hoe cyScuaupoasanne, gennéuna rapuda npuHsiTAa NO RaHHEM KoHuepHa "Ben-
suepro"fa pasmepe 3,5 neHtra 3a 1 KBr.W;

2) no cpemHemy Tapupy B Benopyccroi 3Heprocucreme (Ges yuera ne-
peKpecTHOTO cybcuOuMpoBaHus) B pasmepe 3,2 uenra 3a 1 kBr.uy;

3) no cpegHelt ceBecTOMMOCTM NMPOMSBOACTBA 3NI@KTPO3IHEPIMM B Beno-

‘py;cxbﬁ aﬁéprocucwene B pasmepe 2,9 uexHTa 3a 1l kBr.u4;

4) no ueHe noxynﬂéﬁ 3NeXTpC2HepPrYM K3 3HeprocucTem Pocouu u Jnw-
B B pasmMepe 2,2 ueHTa 3a 1 kBr.u4.

PacueTs npoBeneHsl AN PasAMuHbIX SHaueHMt ko3dpoMuMenTa npeobpazo-
BaHMSA BJIeKTPOHEpPTUM B TernoTy B nuanéaoﬁe or 0,9 no 2,0. PesyneraTh
pacveTa (Tabn.2.1) noxa3xBAOT HA CYWECTBEHHHE DA3NIMuMA B YpoOBHE ynenanx
sarpaT B _aasucundcru orT Tapupos Ha SNEKTPOIHEpPruo U xo3dpduLmenTa ee
npecépazosanus B Tennory B annapaTe "DPAE". [lpu k03¢¢nuueﬂme npeobpa-
30BaHuUsA, pasHcMm 1,2, yaenbHhe 3aTDaTs N0 YPOBHAM MNDUHATHX K paccMoTpe-
HMI0O TAapUPOB Ha BNEKTPOIHEDPIMO pasnuualTcsa npubausurensHo B 1,5 pasa -
oT 26,3 mo 38,9 moan/Tkan. C yBenuueHueM koz¢duumenra npeobpasoBaHus

YZellbHble 3aTCaTh De3ko CHMX3XOTCH .



Tabnuua 2.1. CyMapshe yIensoHuEe NDMBEIESHHBIE
3aTpaTH B cucTeMaXx TennocHabxenus < annapararm "OPIEM,

oTHeceHHne Ha 1 'kan nonesHo norpebineHHOr'o Tenna

N ' [okasarens CyMMapHBe yHeNnbHse NpuMBeleHHble 3aTpaTi npu

xo2bd . npeocSp. 2n.2HEpPrMM B TENJO, PAaBHOM

1 MowHocTs annapara "OPJE",
kBT: 3nexTpudYecxas - 31 31 31 31 31—~ 31 2
Tennosas 27,9 31,0 37,2 43,4 49,6 5568 62,0
2 npo#onm.ﬁcnonba.uomnocwn
annapaTa "OPJIE", wac/rez 2800 2800 2800 2800 2800 2800 2800
3 Pacxonm 25.3HepruM annapa-
ToM "OPNE", ouc.xBr.u/rog 86,8 86,8 86,8 86,8 86,8 86,8 86,8
4 TomoBoR oTnyck aTnoTM: .
MBr.u ; 78,12 86,80 104;16 121,52 138,90 156,24 173,6
Txan : 6?,18 74,657 89,56 104,51 119,45 134,36 149,3
5 NMnara saran.sneprmw,
monn/ron:
- 10 uUeHe MOKXYMNHOW 231.
aHepruu (2,2 u/xBr.u) 1909 1908 1909 -1909 1509 1905 1909
- no ceGecr. B Seh.aﬂep—
rocucTt. (2,9 u/xBr.u) 2517 2517 2517 2517 2517 2517 2517
- no cp.Ttapudy B 2Hepro- |
cucreme (3.2 u/KsT.u) 2777 2777 2777 2777 2777 2777 2777
- no Tapudy ona npom.
npeanp. (3,5 u/xBr.u) 3037 - 3037 3037 3037 3037 3037 '3037
6 lpusBen.z3aTparTs B annapacT
"IOPJIE" npu ero cToMMOCTH
3000 moan.CHA (3 = (P =
+ P )K= 0,15 x 3000),
nonn/ron 450 450 450 450 450

Y
wm
[w]
da
mn
(=]



lNlpononxeHme Tatn.2.1

7 CymMMapHune yI.3aTpaTsl NpH
ucnones.annapara "OPJIE",
oTHeceHHMe Ha 1 I'kan no-
nesHo norpeﬁnenﬁoro Tenna
C -onnaTon 3a 3J1.3HepTMo:

- IO LeHe NOKYMNHOW 3JI.

BH2PIUK 35,1 31,6 26,3 22,6 18,7 17,5 15,8
- no cebecromm. B Ben. -

SHeprocucTeMe ‘ 44,2 39,7 33,1 28,4 24,8 22,1 19,9
- no cpengHemy Tapubdy 48,0 43,2 36,0 30,8 27,0 24,0 21,6

- o Tapudy ANS MPOMBILI.
npeanp. ¢ yyeroM nepe-

KPeCTH . CyGCUAMPOBaHKS 51,9 46,7 38,9 33,3 29,2 25,9 23,3

2.2. 3SkoHOMMUEeCKMe [noxKasaTemm

anbTepHaTUBHLUX MAJILIX KOTeNbHHX

B pacyeTe 2THX nokasaTefeX OnNpefefieHHYyX CROXHOCTL BH3KBA@T Heco-
NOCTABMMOCTE MAaJLX KOTeNbHHX X YCTAHOBOK € annapaTamMd "OPJIE" no egu-
HMUHOM MOWHOCTM. KoTenopHhie C Haubonee XapakTepHLMM MEJAKMMM -KOTIaMM THU-
na "3Heprua", "Cepumu E", "daken", "YHusepcan', Kak NpaBuio, MO MOWHOC-
™ B 3 - 4 pasa smuwe ycranosok "OPJIE", BunyckaeMux B HacTOsuWee BpeMs.

QToﬁﬁ YCTDAaHUTE HETaTMBHOE BJMSHME TAKOW HECONOCTaBUMOCTYM Ha pe-
BYNBLTATH 3KOHOMMYECKOI'C CpPaBHEeHMS BapMAaHTOB, B hanson pafore onpejene-
Hbl MOCTOSHHEE COCTABNSOWMe YIASNbHLX [DMBEOEeHHNX 3aTpaT No THUNOBBM KO-
TenwHM, paborTaluwMM Ha yrne, xnOKOM TONAMBE W NPUMDOJHOM Tale, ¢ uc-
nons30cBaHMeM MaTepuanos HHCcTHUTyTa TANOBOIO npOeKTHPOBaHHR n HMHCTUTYyTa
"Canrexnpoext" (Poccus) {(radn.2.2). BeauuuH 3THUX 3ATPAT NEepeCHUUTAHL
Ha MeHbUMH YPOBeHb eﬂMHMHHOﬁ MOWNHCCTHM AJILTEDHATABHBIX XOTEeNbHBIX, cono-
cTaBMMLL] € eSMHMYHOM MOWHCCTSH arperxposagucﬁ yoraHosxu "OPNE"™ ¢ 12
annaparamMmM TenJoBOM MOWHOCTLK N[O 37 x37 xaxzst, 4Yro cocrasur 0,384

Txan/4y. [Ipu cHiKkeHI MOWHOCTM KITSImHCH OCITOAHEAA CICTEBORAKCUIAA YASells-



HLEIX B3aTpaT yBenuuuBaeTcr. MaBecTHe, uTc kKo29PMumMeHT pocTa 3ITHMX 3aTpart

NDUOMUBMTENLHO MOXHC HanTu nc ¢opmyne

0,5

k = (Quex/Qeen) ’ (2.1)
rae  Quex , Qcon - pafouMe MOWHOCTM COTBETCTEEHHO MCXOOHOK KOTENLHON nc
POeKTY M COonocTaBMMOi Gonee MEeNKCH KOTeNbHOH.
Tao6nwuuyua 2.2. PacueT NOCTORHHEIX
TpUBENeHHHX BSaTPaT B TUMNOBNE Majke KOTeNlbHhe
N [loxasarens flocTosHHIIE NPMBEAESHHLE 3SaTrpaT

IpM MCNoNk30BaHuM BMOOB TOoMaMBa

FMIKOIO NPUPOTHOI'O

TOINIMBA I'asa

alie g eeeswweseeoos
yTas
1 i 2 3
TN ¥ KOMMYECTBO KOTIOB, WT. . 3x3ueprus3mM
2 YcTaHOBNeHHas TeMNIoIPoUSBEOIN=
TenbHocTs, I'kan/u A 1,76
.3 PacueTHas TennoBas Harpyska
(2 paGounx - 1 pesepsH.Ko-
ren), Tkan/u ' 1,17
4 [onesras Bhgaya Tenna noTpe-
SuTensM C yyeToM NoTeph NpH
TPaHCNIOpTEe M MCNONBL3CBAHMM
renna, I'kan/4 0,86
5 EmoMHOBpPEeMEeHHhe KanBIOXKEHMS,
Tmc:nonn. 89,6
6 ¥Yn.xanenoxeums Ha 1 Tkan/u
YCTEHOBJIGHHCH Tenaonpousso-
ouTensHocTA, Tec.aonn/ Txan/4 50,9

~]

UpncreHHocoTs ofcayxsaxumess

nepcoHana, 4en. 8

3xE-1/9  3E-1/9 .

1,76 1,76
1,17 1,17
0,86 0,86
76,1 71,7
43,2 40,7

5 5



lpononxenmse Tadn.2.2

8 YCNOBHO-NOCTOSHHE T'OMOBMHE
MB3OEepXKU, BCero, -ruc..,::omt/rvo,u 16,50 12,20 11,79
B Tom umcne:
1} amopruzaums (4,35 %) 3,90 3.31 3,12
2) BaTpaTh Ha SKCHONYaTAaLMMO M
peMOHTHOe oScnysmsaHue (3,5%) 3,13 2,66 2,51
3) sapnnara ofcnyxMBanmeroc ‘
nepconana (70 gonn/mec.vyen.). 6,72 4,20 -~ 4,20
4) oﬁul.vx_e usnepxxt (20-% o7
nn.l - 3) ~ 275 2,03 1,96
‘S Togmosoit ornyck Tenna norpebu-
TenaM, T'xan/ron:
Bcero : 3276 3276 3276
B TOM uUMCNe NONEeSHOIo - 2424 2424 2424
npu nponcm.m-nensuoc-ru' KCNONL—
' BOBAHMS ‘PaCYeTHOt Harpyski Ko-
TennHoM, uac/rox . 2800 2800 2800
10 [ocTosiHHEEe rofoBhie NDUBEREeH-—
HHE SaTpaTi no xorensHoi (3 =
=M +P K npu P =0,1),
Thic. qonn/ron - 25,46 19,81 18,96
11 YnensHue nOCTORHHIE npuaeaen;
HnE BSATPATH MO KOTENbLHOW, OT-
HeceHHhle x 1 I'kan nonesHo no-

rpefineHoro renna, gonn/ I'kan 10,50 8,17 7,82

Mpu  Quex = 1,17 T'kan/yac, Qeon = 0,384 (raba.2.2) nonyuyaem xoag-

¢MU.MEHT YBeIMYeHUR MNOCTOSHHLEX 3aTpaT No CONOCTaBMMbIM KOTEJIbHBIM '



[ipy 2ToM yhenbHHE [NOCTOSHHME 3aTPaTi [0 CONOCTAaBMMOM KOTENLHOM CO-
cTaBsT:
Ha yrne - 10,5 x 1,73 = 18,1 gnonn/Txan;

Ha wupxom Tommee - 8,17 x 1,73 = 14,1 monn/Txan;

L[]

Ha npupoaHom rase - 7,82 x 1,73 13,5 ponn/Txan.
PacueT CyMMapHHX YyIaeJl>HBX 3aTparT B BJIbTE_DHaTMEHHe KOTellbHble npeng-

crasneH B Ta6n.2.3

Tat6auua 2.3. CymvapHie yOenoHue Npuee-
LeHHNe 3aTpaTh MO CONOCT2BMMLM MAUTHM XOTENbHBM,
oTHeceHHme Ha 1 I'kan nonezHo noTpefleHHOT'O Tenna

—

N floxasarens CyMMapH. YL .PMBEN . 3aTPaTH NPU UCMNLSE.
n/n‘ ’ 7 i e -
yTnsa - AXMOKOI'0 npupog-

PAROBOIC CCOPTOBOTIO TOMNIMBA HOI'O rasa

1 Ynipacxbn ycn.woﬁnnaa Ha 1

Txan nonesHo nompeﬁneu.reﬁha

(cm;maﬁn.l.2),lxr y.r/Txan 383,4- 35?,5 318,0 276,0
2 lena wonamsa @panxé-xorenh-‘ | L .

nas, monn/T.y.T. ' 50 55 0 65
3 YnpenoHue 3arparm‘ua.wonnnso,

orHec. Ha 1 I'kan none=2Ho no-

Tpefin.renna, gosan/T'kan 19,17 19,27 22,26 17,94
4 V¥Yn.nocTosH. BaTpaTi no cono-

craBmMMoll koTenbHoM, gmona/T'kan 18,10 18,10 14,10 13,50
5 CyMMapH.yR.3aTpaTH B anbTePH.

KoTenbHue Ha 1 'kan nonesHo

norpetneHx.renna, monn/Ixan 37,27 37,37 36,36 31,44,

M5 npMBemeHHHX IaHHMX BMOHO, YTO CYMMaDHMNE YoeibHse 3aTpaTs 3 Co-
AOCTABMMbE AaNLTEDHATUBHEE KOoTennHWe cocrasnswr oT 31 o 37 zean/Txaxn

B 3aBMCHMMOCTM OT BMIOOEB TORIMBA.



2.3. ZxoHOMMYECKOE CpaBHEeHMe annapaTos

"REJIE" < Maanpa1 aJlbTEPHATHMBHMMM KCOTEJkHbMM

CpaBHeHme annaparos "OPIE" C MajuMM ANLTEPHATMBHHMKM KOTENLHBMM [NO
PKOHOMMYECKMM rnoxasartensM (pmc.2.l) nokasusBaeT, 4YTO NPUMEHEHME aNnapa-
ToB M"KPJIE" 3skoHOMMYeCKkM ONMpPaBnaHO no cpasneﬁum C KOTelnbHRMM Ha yTIe
npM koappuumenre npeoSpasosaHmst, pasHoM 1,25, ‘maxe npu HauGonnutem Ta-
pude Ha snexrposuepfnm ONS DPOMMUNEHHLX M(DEeNNPMSITHII, YYMTHBAXUEM nepe-
KpecTHoe cyfcuanposBaHue. C nepexofoM Ha onnaty sa 3NEKTPO3HEPTU MO
cpenHemy Tapudy, T.e. Be3 yueTa ' MepexpecTHOro CySCHOMDOBaHMHA, M, TeM
Gonee, Ha onnarTy 3NeKTPoRHEPrUM o CefeCTOMMOCTK €€ B 3IHeprocucreMe,
CPaBHMTEeNLHasl 3xkoHOMMUeckas 3pdexTuBHOCTE annaparos "KPJE" peaxd [oBEI=
maewcn.‘npu,won xe xoadduumenre npecfpalcBaAHUR 3TU AnNnapaTil CTAHOBATCH
KOHKYPEHTOCNOCOSHEMM O OTHOWEHMO C KOTENLHMMA H2a XMIKOM TOMUMBE M Oa-.

‘®e Ha NPUPORHOM raze.

Ecnm gonycTuTe BOBMOXHOCTL LENeBOr'O MMIOPTA  2NEKTPORHEPIMM IONs
annapaTos "OPJIE", To nocnemgkMe noayyarT atConwTHOS IKOHOMMYECKoe npen-
MYWeCTBO Nepel MEenKi KOTENLHINA HA HOEOM BUAE TOMMBA.

ATaKMM OﬁpRSOM,-M6XHO KOHCTaTHPOBaThL, YTO annapamu-“nPnE“ npuctpe-
TaT OBOCHOBaHHYKW HMWY B CTPYKType TennockaGxenus mnorpefureneit no
SHEPTeTHYECKMM. U DKOHOMMYECKUM YCAOBMSM. C PoCTOM dppexTuBHOCTM Bernio-
pyccxéﬁ'SHepfocucTeMu xoﬂxypeﬂrocnocoﬁuocib, a coomsewc&aenﬁo, u capoc

Ha annapaTi "OPJIE" GyRyT NOBMNATLCS.
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3. ONEREJEHUE BO2MOXHRIX MACUTAEOE [IPMMEHEHWMA TEIUIOBRIX
HACOCHBIX YCTAHOBQOK "QPJNE" B PEICIVEIMKEI BEZJIAPYCH

Karx yxe oTmevanocs BuWwe, B HacTOSuWee Bpems B pacnyfmmxe QyHKuMO-
HupyoT oxkono 400 annaparoe "OPJNE". BmecTe C TeM NOT@HUMANLHEMN CNpocC Ha
2TM annapaTi OCTAETCH CTKPMTHM.

KaxoBwm BosmoxHme mMacuTalu npumeHeHus annaparoe "KPJNE", ucxoms ua
ofweit CTPYKpypH 6anakca NOKPHTUS TEIUIOBMX Harpysox B PecnySauxe Bena-
Pyce? CornacHo gpaHHmM BenHHIMaHepronpoma, NONYyWMBIIAM OTPakeHue B SHep-
TeTHMYecKol nporpamme pecnySnmxy Ha nepuog mo 2010 rﬁna, CymMMapHoe no-
Tpebnenve Tennozueprux =B 2000 r. coxuzaercs B obzame " 73 mnn Tkan. 3wo
Ha 35 % HmMxe, weM B 1990 r. (112 mnu TI'xan). -

| Cnan fennonb:peGneann B pecnyfmixe NPOMSOWen B Pa@SyNbLTATE 3KOHO-
MMYECKOTO KPpM3MCA M NPOSABMICH, B bcuoaﬁon, B chepe npoMimNeHHO'C po-
ussoncrea. Temnonorpebnense B ICUMIHO-KOMMYHANLHOM ceumope'(xkc) co- .
KpaTUioCe K cepeguHe 90-x IogoB HESHANMTENBHO, a K HACTOsueMy BDeMeHM
ppakruqecxu NMONMHOCTLO éoccranosunoca Ao npexHero ypomBHs - 15,5 mnn
I'xan. Tawum ofpasom, gona -XKC B GanaHce Tenna s ﬁauuuﬁ MOMEHT YBenMuy-
nﬁcb‘u'cocwaan#ew Gonee‘ZI $, B TO BpemMs Kax . B AONEPeCcTPOeYHOE BpeMs
3'.ra. Lons He npesumé.na 12 - 14 .

1Ho.nuemmumca nporxosamd, x 2005 r. rennonovpefnesne B Benapycu Bo-
spacTreT no'fe mnu I'can, a x 2010 r. - mo 83'unﬂrrxan~

[Ipy oueHxe BOSMOXHMX MacuTaboB NpuMeHeHus annapartos "DPIE" s nep-
BY® Ouepenk HeoSXOmMMO CONOCTABMThL TY YacTh Tennonorpelnenus, xoropas
NoxpeBaeTcs MENKMMM OTOMMTENLHAMM Y NPOMMUNEHHSRM XOTENBHMMM. it 3TOoi
uenu B Tadn.B.l‘npnaenenu [aHHBE, OTpaxauMe POCT M CTPYKTYPY NOKPHTHS
TENNOBMX HArPy3CK B pecayfaMxe no I'odaM 5a Npowtsli NepMom M Ha nepc-
nexTHMBY.

& .

M3 npuBedeHHmX SaHHHX ClefyeT, YTO HATPYSKa MEJKAX OTOMMTENBHMX
KOTeNnbHEX crabunsHa, B HacTosuee sBpeMs ee gons B ofwem Temnnonorpedne-
HMM cocTaBnseT 12,4 %, B Gyayuwem cam3urca fo 10,5 %.

Insi oueHkM BOSMOXHOrO nepexona oT Tennoson Harpy3KM MelXuX Ko-
TelkHbX K TeMNNOBCOH Harpy3ke annapaTos "OPJIE", nNpuHATHE Ccaegywume Icony-

weHus .



Tab6nwmua 3.1. Pocr TennosBuX Harpyzox B PecnyGamuke

Senapych M CTPYKTYpa uMx NOKPpHTHS Ha nepmon mo 2010 rona

N Neckanarens PacnpeneneHMe TErJOBLX HArpPYy30K MO I'OIaM

1 TIonoeoe rennonorpetne-
Hue, Bcero, mnH I'kan 112 73 78 ' 85

2 PacueTHas TennoBas Ha-

rpyska, Bcero, Tuc.Txan/u 40,8 29,0 32,0 34,0
B r.u.: _
NPOMBIUNIEHHOCTE 25,3 13,5 15;9 ~ 17,3
XKC 15,5 15,5 16,1 i 16,7
3. [okpuTHe pacy.TeNnoBoOA Ha- |
rpysiu, scero, msc Txan/s: 40,8 29,0 32,0 34,0

- Tenno3JaeKTPOUSHTPANM - 13,2 7,5 °~ 10,0 11,1
- KOTeNbHse PAMCHHLIE MPOU3- ‘

BogurensHocTeid 50 Tkan/u. 13,1 7,5 7,6 7,8
- TR npoMbL . NPOM3 =

BoguTensuocTeio 50 T'kan/u - 6,9 6,2 6,4 6,8
- KOTenLHME OTONMMTENbHME Ha

np-sx 1 B KKC‘npouaaohuT..

50 annkq:
BCero 4,0 4,0 4,0 4,0
B T.u.Menxue ( 20 rxén/u) 3,6 3,6 3,6 3,6
- oTonuTeNnbHNe neum 3,0 3,0 : 3,0
- YTUNA3ALMOHHBNE YCTAaHOBKM 0,6 0,8 1,0 1,2

Donywmeunue neps o e OciosHumm norpeburensmMm annapaTos.
"RPJE" sBASIOTCR WKOML, BONBHWMUL, WHTEPHATH WM Da3NMUHLE AOMMHMCTPATUE-
Hele yupexdenusi. Wx nonsa B obwei TennoBOK HATPYy3Ke MeJIKMX KOTeNbHBIX COo-
crasnreT oxone 20 %.

NonyweHnwue BTOD O e. Ipumedenne annaparos "OPJIE" oxa-
XeTCA IKCHCMMUECKM ONCAaBIaHHEM NPUMMEDHO Yy MNOJNIOBMHE HaIBAHHLNX norpedu-
Tene, TrAasSHuM oSpa3oM TaM, TrJe ameTePHATUEBHHE KOTeNbHLIe pabcTawT Ha

TBET DX 4iiZax Tonoamsa.



JdonyweHnHue TperThshe. Ilpeanonaraercs, YTO TOALKS NONO-
BMHE BO3MOXHRX noTpeburenen annaparos "OPJIE", y xoTopmx MX npumeHeHMe

SPKOHOMMYECKM OrpapfaHo, DeanbHo npuodpe'ry'r M BBeLYT B DIKIINayaTalulw >TKn

annapaTsl.
Opy yxkaBaHHHX AOOYWEHMAX MOKHO OARMIATL, HYTO CyMMapHas TensjosBas
Harpyska annapaTtoe "IOPJE" cocrasur nputausmrensHo 180 TI'kan/u (36 x

10 x 0,2 x 0,5 x 0,5).
B »TomM cnyuae cyMMapHas MOTEHUMANLHO BOBMOXHAS 3NeKTpMYecKas Moul-
HOCTe zZnnaparos "WPJE" B pecnybamke npu koztddmumenre npeoBpaBoBaHus

INMexTpo3HepIMM B TennaTy, paBHoM 1,25, cocrasur

180
N = 1,163 --~---- = 167,5 muc.xBr.
1,258 '

Ecny cpenmow norpebtnsieMyn ONS NPMBOAA SJIEKTPUHYECKYH MOWHOCTL OR-
HOro annaparta "OPJIE" npuusiTe paBHon 31 kBT, TO NOTEHUMANBHO BOBMOXHEIL

cnpoc Ha 2T annapaTs JOCTUTHeT
i67,5 x 10 : 31 = 5403 eguHMumnt.

n§M‘npouasoncTaé 150 anpapaTos "DPJIE" B rod, 4TO BHOJHE P@anbHO,
A71s1 NOJHOTO ynpgnersopeuﬁn cnpoca Ha Hux norpeSyercs oxono 36 ner.

B cessu ¢ aTuM cnegyeT MPM3HATE, 4YTO CYmECTEyOWEe B HacTosuwee
BpeMs OTpaHMuYeHMe N0 npuMexHeHuo annaparos "KPJIE" B pasmepe 1500 xBr mx
2NeKTPUYECKOM MOWHOCTH, COBEPUEeHHO Heonpaanauub. Cpok ymoBneTsopeHus
cnpoca Ha annapaT B TakoM Ciyyae pacTsruBaercs Ha nepuon Gcnee 100
leT, 4TO TepseT BCAKMIA CMMCH. [IpM PassuTiy  PHHOYHMX OTHOWESHMI HEOOXO-
OMMO CHATbH 3T OTPaHMYEHMUs, ORNHOBPEMEHHC DAaCUMPMTE BBIIYCKX YKaSaHHHX
annapaToB, MCXOOS M3 MX KOHKYDEHTOCROCOSHOCTM M DPeHTACeNBHOCTHM npoXs-

BOoOCTEAa.



BHBOIH

[lpomapenedHsle pacueTh M MUCCAENOBAHUS NOKABHBAIOT:
NprMeHenme TennosacocHuXx ycranosox "HPJE'" B HacToOswee BpemMsl He Ha-
HOCHUT BDHepreruHeckoro ymepta (nepepacxona YCIOBHOIC TOMAKMBE) npu

3anémeuuu a1 MenKmx KOTeNIbHMX Ha yrJne n gpyrunx BMOax

_TBepOoro tomnmuea. B OGyaywem, € BBOAQM B IKCANYATIAUMK 3KOHOMMUHBIX

naporasoaux ycéanoaox ‘B BGHOPYCCKOH BHEPPOCMCNEME, 2HepreT™MyecKas

appexTnBHOCTL annaparos "OPJE" MoxeT CPaBHATHCA C 30¢eKTUBHOCTLIO

© MCrOJIL3OBAHMSA MEJIKMX KOTEeNbHWX Ha XMOKOM U rasooﬁpaaaou.monnuae.

3xcHOMMYECKan KOHKYpeHTocnocoGHOCTe annaparos "DPJE" s onpenénﬂmmeﬁ
CTeneHN SaBUCUT OT YDOBHA TapudoB B5a noTrpebnseMynd >SNeXTPOIHEPTMO.
Mpy Tapupe AN NPOMMWNEHHMX NPeINpMATHA B pasmepe 3.5 yenTa 39 ~E7y

24 xca@@uunenre . npeoﬁpasoaaauﬂ : awe&mposuepruu B

Tennowy, pasnou 1, 25 3xononnqnocwh annaparoa "OPNE" ypaBHMBAeTCHK C
MeNnKMMM KOTENLHIMM Ha TBEPOOM Torumse. C onnaroit sa B3IeXTPO3HEPTMIO

no cpeaHemy Tapudy B IHeproCuCTeMe . IXOHOMMNHOCTS 3THUX  annapaTos

ypasﬂusaemca c' ' KOTeNLHMK Ha ZOPOT'OM HITKOM Tdnnuﬁe, a-e

.onnaron ‘sa 3HEKTPOSHQPPMD no ee CEGGCTOHHOC“M B sﬂenrocucmeue anna-

paTe "OPJE" CTaHOBATCS sxoﬂoumqnee KOT2LHMX Ha npnponuoa ravse."

‘B cryyae- onyaTi - 3a snexrposueprun .0 uUeHe o& cosneneHHoro ee um
nopra annapawu “DPHE" CTaHOBATCS xoﬂxypeurocnoccﬁﬂunm no cpaauennm
C KOTenbHuMY Ha nnﬁou Bnne Tcnnnsa non xoa@&muﬁeume nbeodpasoaauux B

annapare "Dpne" - oT enuanuu u Bume.

OueHka BOBMOXHMX MacuratoB nNpuMeHeHus annaparos "OPJIE" noxasana,

YTO TIOKpHBAaeMass MMM CyMMapHas TennaoBas HaIpy3ka MOXeT COCTaBUTh

180 Tkan/y, wix 0,6 % oT CyMMApHOW TEMJIOBOK HAarpy3km B pecnySauxe

Ha 2000 rog. Mpu efunuuHoil TennoBOW MOWHOCTH annapara 37 kBT ofwas

" norpebHocTs B annaparax "OPJE" He npeBHCHT 5,4 THCAYK emuHML.

08.09.2000 r.



O rKosdhpulineHTe
mpeobpas3oBaHuUAd
QHEPI'UN B
IUOPOONHAMUYECKOM
TeIIOreHepaTope
«OPJIE»

IIpo6nema payuoHaNbHO20 MENNOCHAGKEHUA NO-NpexxHeMy
ocmaemcsa 00Holl u3 Haubonee BaxHbIX dna Pecnybnuku Bena-
pycw. Yuumnsigas, ymo Hapady ¢ YeHMpanu3o8aHHbIM menno-
CHabxeHuem WupoKoe pacnpocmpaHeHue noay4aem u deyeH-
mpanu308aHHoe, nosviuleHue 3phexmusHoCmMu UCMOYHUKOB
nocnedHe2o cmano odHOU u3 nepsocmeneHHsix 3aday. Cpedu
YCMaHo80K 0eyeHmpanu308aHHo20 mennocHabxeHus onpede-
JIeHHOe MeCcmo 3aHuMarm 2udpoduHaMu4ecKue mennozeHepa-
mopwt «IOPJIE», o6nadarwujue padom NONOKUMENbHbIX Ka-
yecms, maxkux, Kax yéo6cmso 8 3kcnayamayuu, HadexHocms
u 6eszonacHocms, 3KONO2UYECKAA YUcmoma u omcymcemaue
HeobxodumMocmu 8 3HAYUMENbHBIX KANUMANbHBIX 3ampamax

Ha cmpoumensCmaso U Ixkcnayamayuro.

CIIPABA BBEPXY:
aBTOp rMOpOOM-
HaMHM9ecKoro
TeHHC‘I'EHEp aTo-
pa «HPJIE»
JI.A.PagsHO

Ha BEHCTAaBKe

Puc. 1.
'yuppoguHaMi-
gecKuH
TemnroreHepaTop
«PJIE»

— kopmyc

I'AHXXA B.JI., TIAPXOMOBA 3.C.

e
¥

TnapoanHamMudeckui rennorexneparop (I'TT) npea-
CTaBNAET C060W ammapar, B KOTOPOM KMHETUYECKas IHeprus
UAKOCTU (Hanpumep, BOALI), NPUBOJUMO# B IBUKEHME HACO-
coM, npespauaetcsa B Tennosyto 3Hepruio. B [T «HOPNE» 3toT
npouecc WHTeHCUPULMPYETCA C NOMOLLbIO CAEUWanbHOro ycT-
pOCTBa, KOTOPOE YacTo UMEHYeTC CoBCTBEHHO TennoreHepa-
TOpOM, Typbynu3npylowero (3aBUXpAIOLLETo) NOTOK XKUAKOCTU
(puc. 1). B T «HOPNE» npuBofoM Hacoca CRyXUT INEKTPOABU-
ratenb, 1 NO3TOMY B UTOre NPOUCXOAMUT npeobpasoBaHue 3nek-
TPUYECKOW 3Heprun B Tennoeyl. Bmecte c TeM, B npuHUMne,
NPUBOJ MOXET BbITb U MEXaHUYECKUM 1 NI0GLIM ApYrUM (Hanpu-
Mep, BETPOYCTAHOBKA).

B camom wupokom nnane [T «OPNIE» moryT npuMeHATLCA B
CUCTEMax OTONNEHMUS, BEHTUNALUN W rOpAYEro BOAOCHabmeHuA
0GBEKTOB, B TOM YMCNE XUNbIX 3[aHUNA, @ TaKKe B PasNnYHbIX
TeXHONOrMyeckux npoueccax. 0aHaKo UCNONL30BaHKUE INEKTPO-
3HEPrun B Ka4ecTee NepBUYHON CyLEeCTBEHHO cyXaeT o6nacte
WX NPUMEHEHWA U CTABWUT B 3aBMCUMOCTb OT IHEpreTHyecKom
3¢ deKTUBHOCTM UX paboTbl. HecMoTpA Ha BNONHE peanbHyio
HUWY B CHCTEMAX TeNNOCHaOMEeHHUA, ANA WMPOKOrO UCNONb30-
BaHua Tl HeobxoguMa ACHOCTL B BenMuYMHe KO3DdULMeHTa
npeobpasosanus 3Heprum (KOM). MmenHo stoT napametp, on-
peaensiowmil 3HepreTUYecKyHo, a, CnefoBaTenbHo, U 3KOHOMU-
yeckyto 3 (heKTUBHOCTb YCTAHOBKHM, CTan NPeAMETOM Cepbe3HbIX
AWCKYCCHIA KaK C TROPETMYECKOH, TaKk U C NPUKNAAHOW TOYeK
3peHHA, U NOCNYKMN OCHOBAHMEM ANA NPOBEAEHUA Cneunans-
HbIX UCNbITaHWIA B pamKax [ocynapcTBeHHOM HeyYHO-TeXHUYec-
koi nporpammel (THTIM). MpuunHa pasropeBlIKMXCca B MUPe AUC-
KYCCHIA BOKpYT NOA0GHbBIX TENNOreHepaTopoB CBA3aHa, C OfHON
CTOPOHbI, C CYUECTBYIOWENH B MMpe uH(opMaumel (amepuKaH-
CKMe, ANOHCKUE, POCCUICKUE U APYrUe UCTOMHUKK) O NPUCYLLEM
UM ko3 duumenTe npeobpazosanus aneprin (KOM), npesbiwa-
lolemM, U BeCbMa CYWECTBEHHO, 1, a, C APYroi, — OTCYTCTBMEM
KaKux-NM60 Hay4HbIX 0BBACHEHWIA 3TOr0 3arafloMHOro, NPOTH-
BOpevalyero, Ha 3apasbii B3rNAL, GyHAAMEHTaNbHBIM 3aKOHAM
U3MKK ABNEHMA.

HecMoTpsa Ha To, uTo Benopycckuii BapuaHT [T KOHCTPYKTHB-
HO OTAMYAETCA OT UCMBITAHHBIX B APYrMX CTPaHax, NO AaHHbLIM
aBTOPOB-Pa3paboTYMKOB, @ TaKHe MO pe3ynbTataM HEeKOTOPbIX
odmunanbHbIx ucnbiTanuit (Bpectckue Tennocetu, HTL AO As-
T0BA3) K03hUuMeHT npeobpa3oBaHUA IHEPTUM B HEM TaKKe
npesocxoaut 1. [pu ycnoBuM A0OCTaTO4HO KOPPEKTHLIX U3Mepe-
HWIA 3TO CBUAETENLCTBYET 0 Henpoc-
TOM XapakTepe NpoTeKaloWMux B HeM
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— arperaT SAeKTDOHAaCOCHEH

TennoreHepaTop

MaHOMeTD

rM6EMIT DYKAasB

obpaTHIDf Knamax

EpaH

TepMogaTYME THma TCM
ycTpolfcTBo ynpaBneHMAa YV-3B

0 — ycTpodcTBO ynpaBrneHuMs YVV-3A

NpoLEeccoB, K TOMY Xe CBA3aHHbIX C
HEYCTAHOBNEHHLIM UCTOYHUKOM W3-
OBITOYHOI 3HEPrUMY, Befib INEKTPU-
YyecKas IHeprusa npu Bceii ee npusne-
KaTenbHOCTW MOXET NpeBpallaThCa B
Tennosyilo Auwe Ha 100%, a Tak Kak
KNA 3nekTpogeuratens U Hacoca
meHbwe 100% (npaeaa, MOXHO CYu-
TaTk, 4TO, KONb peyb WAET O TENNOBOWM
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rérr? Kak cneayet M3 NpUHATON METOAMKM
(ypaBHeHue 3), Takue nokasarenu, Kak W,

Wh m, t,, t,, ABNAIOTCA OCHOBHbIMA. pU 3TOM
\ BeNMYMHeI t;, T, ycpeaHAnUCL nNo pesynb-

Taram 3amepoB. [10Ka3aHWA TENNOCHETYH-
Ka, MOWHOCTW ABUraTensa ABNAIOTCA MH-
(hopMaTUBHBIMM U UCNONL3OBANUCH MPH
aHanuse ANA CONOCTaBNEHWUA PE3YNLTATOB
W3MepeHuit pasnuyHbIMU MeTogamu. Konu-
yecTso noTpebneHHON 3NeKTPOIHEPrUH,
M3MEPEHHOe C NOMOLLbI0 INeKTPoCHeTUU-
Ka, Moo BbITb CONOCTABAEHO C PacHETOM
yepe3 mowHoctb Apurarens — W =N,
rae N., — CpejjHee 3HaueHue MOWHOCTH
LBWrarens, T — BpPeMA MCNbITAHWUA.
MakcuManbHO BO3MOXHAA NOrpelwHocTb
onpeaenenus KOM no paHHoi meTofuKe C
NOMOULLK UMEBWMXCA HA CTeHae npubo-
poB Haxogunace B npegenax 2% (e 0CHOB-

A
CHEMYk

mensoéar

Puc.2.
Cxema

OpHHEIMOMATBHAA
MCONTATENBHOIo

cTeHga rugpo-
SHHaAMHYeCRKOoro
TennoreHepaTo-

pa

Xon
UCIIBITAHUN

L

BAOMNb CTEHKM 1 BbICOKAA TENJONPOBOAHOCTb NOCNEAHEH, NOHU-
Han TeMneparypy BepxHei YacTi KOpnyca, CyWecTBEHHO YMeHb-
WaloT U TENNONOTEPHU B OKPYXKatoLylo cpeay. OfHaKo npu 3TOM
MOryT BbiTb CO3AaHbl YCNOBUA HEAMIEKBATHbIE MO OTHOWEHUIO K
peanbHbIM YCNOBUAM IKCNAYATaLMKU YCTAHOBKU W CYLLECTBEHHO
BAUAIOWME Ha GU3MKY NPOTEKAKWMX B HEX NPOLieccos, B Yac-
THOCTH, MOTYT BbITb MCKNIOYEHBI PEXMMBI, NPW KOTOPbIX BO3MOX-
Hbl 3heKTsl BUXpeBOit Tpy6LI AW TennoBoro Hacoca M T.n. 06
3TOM, B ONpefeNeHHOM CMbICNE, BO3MOXHO ONOCPEA0BaHHO,
CBUAETENbCTBYET (DAKT, 3aIMKCUPOBAHHLIA MHOMOYUCNEHHBIMU
npeaBapUTENbHLIMM IKCNEPUMEHTAMK, COCTOALMWA B TOM, YTO
NPy NOBLIWEHUW TeMmneparypbl HarpeTol BOAbI U YBENUYEHUH
TEM CaMbIM FpafiMeHTa TeMnepatypbl BAONb KOPNyca YCTaHOBKK
KON Bospacrtaer. [lpyrumn cnosamu, 04eBUAHO, METOAUYECKU
NPaBuILHO He Tennon3onupoeats [T 8o BpeMA ucnbiTaHui (no
KpaWHei Mepe, Ha laHHOM 3Tane, 0 NPOBEAEHUA CUCTEMATH-
YeCKWUX MCCNeA0BaHMIt) U NULLL KOHCTaTMPOBaThL B BbIBOAAX TOT
dakT, yto HaipeHHas sennuuHa KOM nonyyena Ge3 yyera Ten-
nonotepb. AHaNMTUYECKan OLEHKa UX Ha AaHHOM 3Tane 3aTpya-
HeHa W3-3a CAOXKHOCTM 3afja4u NO TensoobMeHy BBUAY ee MHO-
FOMEpPHOCTH M OTCYTCTBUA HEOBX0AMMOIA MHOPMAUMK ANA Kop-
PEKTHOM NOCTAHOBKW 3aAauu.

Peanusauus AaHHOW METOAMKM OCYWECTBAANACE Ha UCNbITa-
TENLHOM CTEHAE, COOPYEHHOM Ha 3aBope «[pombypeog» no-
CPEACTBOM Cnefyioleid npoueaypsl:

— NOAaBanock HanNpsKeHue Ha ABUraTeNb Hacoca, Npu 3ToM
NoCNeaHWit NPUBOAMNCA B ABUKEHWE NPU 3aKpbiTom KpaHe Kpl
Ha Bbixofie HarpeToi Bogsl u3 [Tl kpaH Kp2 Ha Tpybonposopge
XONOAHON BOABI OTKPLIT (pUC. 2), yem obecneuynBanack pabota
YCTaHOBKM «Ha cebax» ¢ Uenblo BbICTPOro nogbema Temnepary-
pbl Ha Bbixope u3 [Tr;

— N0 AUCTUXKEHUM Temnepartypsl t, B BepxHei 3oHe T (Tep-
moparymuk Tuna TCM) npumepro 50°C kpan Kpl oTkpbisancs
yCTaHaBnuBanca cTabunbHblit pacxop sopbl yepes [T, npumep-
HO, 2 N/MWH;

— NO ucTeyeHue, npuMepHo, 20-30 MUH. AOCTMranca crauu-
OHapHblIi peXuM paboTbl YCTAHOBKMU: TeMnepatypa B BepxHeW
30He [Tl ycraHasnmsanach Ha yposHe t+0,1°C, rae t;=50-70°C
(B 3aBMCMMOCTM OT Pacxofa BOfib! U TEMNePaTypbl ee Ha BXoae);

— nocne BbIXOfa Ha CTALMOHAPHbIA PeXUM HarpeTas BOAa,
WAYWAA A0 3TOTO HA CAMB, NeperNioyanack Ha MepHylo eMKOCTb,
OAHOBPEMEHHO BKNIOYANCA CEKYHAOMEp, PUKCMPOBANUCHL NOKa-
33aHWA 3NEKTPOCYETYMKA, TeNNOCHETYMKA U TemnepaTypsl BOAbI
tuty

— yepe3 KaXgable 3 MMH. NPOM3BOAMUAKCE 3anNuCKU Temnepa-
Typ ty t; v t, a TaKKe mowHocTu psurarens N;

— N0 3aN0NHEHWM MEPHOI eMKOCTU OHOBPEMEHHO UKCH-
pOBanUCh NOKAa3aHUA CEKYHAOMEpa, INeKTPOCHETYMKaA, Tenno-
cyeTuMKa, TepMoMeTpos t, t,, t, MOWHOCTL ABUraTeNs; Harpe-
Tas BOJA Nepeknioyanack Ha CNuB;

— WCNbiTaHWe 3aKaHYyMBanach.
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HOM, M3-3a W3MepeHuil noTpebneHHOM
INEKTPOIHEPrUn).

Konuuectso HarpeToil BoAbl M U3MEPANOCH C NOMOULbIO 06-
pa3LoBoii MepHOi eMKoCTH, 50 AM3, C LeHoM AeneHus 25 cm3.
Temnepartypa XONOAHON W HarpeToi Bogbl M3Mepanace obpas-
LOBLIMK PTYTHBIMK TEpMOMETpamMu ¢ LeHoi aenenua 0,1°C. Cym-
MapHan MakCMManbHO BO3MOXHAA NOTrpelHoCTb NpU M3mepe-
HWW KONMYECTBA TENNOBOI IHEPruM, Nony4eHHow ot pabotsl [T,
cocTaenana, npumepHo, 0,5%, 6e3 yyerta Tennonoteps (Kak no-
ACHEHO BbIWeE).

06.07.99 r. ohMuManbHO Ha3HaYeHHan KOMUCCUA NO NpHeM-
Ke AaHHOi paboTbl NpoBena UCNbITAHWUA FMAPOAUHAMUYECKOrO
tennoreHeparopa «lpne», paspaboranHoro 000 «HOpne-K» u
M3roTOBNEHHOro Ha 3asofe «lpombypBoa», M KOHCTaTUpOBana
Creflylolue pe3ynsTaThl, NpefcTaBneHHble B BUge Tabnuy 1, 2, 3.

EcTecteenHo, Ha AaHHOM 3Tane paboTbl, Kak OTMEYANOCh BbiLLE,
He CTaBMNack 3afaya PacKpbITUA MeXaHU3Ma ABNEHWIA, UMEeIoWUX
mecto 8 [T, 3agaya 6bina MaKcUManbHO cyxeHa: npuHuman Ml
B KayecTBe «4YepHOro AWMKay, KOHCTaTUpoBaTh BenuunHy KOI.

B pesynbraTe UCMLITAHUN YCTAHOBNEHO, YTO

K03 duumeHT npeo6pasoBaHnA 3NEKTPUIECKON

3xepruu B Tennoeyio B I'TT npu pacyere KOII

COT7NIaCHO MPEeANOKeHHOW METOAUKE COCTABUL:

® npu onpepeneHUH KONUYECTBA INEKTPUUECKOW IHEPruH,
M3PacxoA0BaHHOM HAa NPUBOA HACOCA, C MOMOLLbIO INEKT-
pocyeTuMKa B 1-0# cepumn ucnbiTaHuin — 1.0, Bo BTOpPOM
— 0.95 u B TpeTbert — 1.1 (6e3 yyeta TennonoTeps B OK-
pyxatouiyio cpeay);

* Npu onpeAeneHnn PacxoAa INEKTPOIHEPruM NO NOKA3aHU-
AM MOLWHOCTH ABUraTeNA U NPOAONKUTENBHOCTH IKCNEpK-
MeHTa, cooTeeTcTBeHHo: 1.05, 0.975 u 1.15.

OpHako, Ha 6a3ze aHanu3a NpefcTaBNeHHbIX B Tabnuuax AaH-
HbIX KOMUCCHA NPULLNA K BbIBOAY, YTO peantHas senuyuHa KON
cocTaeuna, npumepHo, 1. Takoi BbIBOA OCHOBLIBAETCA HA TOM, 4TO
B NEpBOi CEPUU UCMbITAHWIA, KaK W BO BCEX OCTanbHbIX, He yaa-
noCh, B CUAY 0OBEKTUBHLIX NPUYMH (B NepByio oyepeps, U3-3a
M3MeHeHUn TeMnepatypsl BoAbl Ha Bxoge B [Tl), obecneyunts cTa-
LLMOHapHBIA PeXUM B TeUeHWe BCero McneiTaHusA. B nepsoi ce-
puu oH 6bin Haubonee 6aM3oK K const., XOTA CHaYana Npom3oLw-
0 NafieHne Temnepatypel t,, 4T NoBNEKNO 3a CO6OH HekoTopoe
3aBLILWEHMe KONUYECTBA NONYYEHHON TENNOBOW IHEPriMM, @ 3aTeM
HebonbLOoi PoCT U, CNnefoBaTensHo, yMeHblweHue ee. Mpeaent
3TWX KonebaHMil AalOT OCHOBAHWA NONaraTb, YTO peanbHas Benu-
yuHa KON 6nu3ka k 1. Bo BTOpOit cepun Buin oTMeueH cyuie-
CTBEHHBIH POCT t;, YTO OTPa3MAOCk B CTOPOHY 3aHWKEHUA peant-
Hoit Benuuuubl KON, T.e. oH Gbin Takke 6AM30K K 1, 1, HaKoHew,
B TPeTbeH Cepun Habnfanock 3HauyuTeNnbHOE NajeHue t, a cne-
AOBaTeNbHO, AONONHMTENbHOE NOCTYNAEHUe paHee (fo Hayana
3KCNEpPUMEeHTa) HaKONAEHHOM TeNNOBOA 3HEPrUM (coaepKaled-
ca B Kopnyce [l 8 6anaHc TennoreHeparopa. lpukuaoyHbie
pacyeThl NOATBEPKAAIOT TaKoe 06beanHeHue.



IHEePrum, TO NOTEPH, NPOMCXOAALLNE B INEKTPOABUraTENe 1 Ha-
Coce, B KOHEYHOM MTOre npespatyatotca g Tenno), To KOM gon-
eH ObiTb HECKONLKO HWXKE 1, UNW, No KpaiiHell Mepe, NUWb B
npefene npubanxartbca K Heil. M no apyrum uctouHukam (ot-
yet «bensHepropemHanagku») oH AEMCTBUTENbHO He AOCTHUra-
et 1, a cocrasnser auwe 0,87. C HayyHOW CTOPOHBLI TaKO pe-
3yneTart, 6e3ycnosHo, Gonee NpUBAEKATENLHBIN, U HE COAEPKUT
HUKaKuX 3arafoK, ocobeHHo ecnu umets B BUAY, Yto B I'T Npo-
UCXOAUT He HenocpeacTBEHHOE NpeBpalieHue INEeKTPUYECKO
3HEpruW B TENOBYIO, @ CHa4ana 3NEKTPUYECKan IHeprua npe-
BPALLAETCA B MEXaHMYECKYIO, (KMHETUYECKYI0 3HEPr1io NoToKa),
a 3aTeM NocNefHAA NpeobpasyeTca B TENAOBYIO, YTO CTABUT NOJ
COMHeHWe Aaxe BO3MOMHOCTb NpuBAMIKeHUA 3HaueHus KOM K
1, TaK KaK KMHeTU4YeCKan 3Heprua BOAbl B JAHHOM TennoreHe-
paTope nNpeBpawaeTca B TeNNO He NOAHOCTLIO, @ YacTUYHO (no-
TOK UMpKynupyet). Bmecte ¢ Tem paspa6oruuku [T ocnapuea-
10T 06LEKTUBHOCTL PE3YNLTATOB UCNBITAHNI, NPOBEAEHHbIX «be-
N3HepropemMHanagKoii», CCuiNanch, B TOM YUCE, U HA Apyrue uc-
TOYHUKM, B YACTHOCTH, amepukaHckue (Hanpumep, Eugene
Mallove, Water-Fueled Kinetic Furnace Enters the New Energy
Race. Infinite Energy, v.4, issue 19, 1998), cornacHo KoTopbiM
KON Haxoputca B npepenax 1,2 — 7,0. Takum obpasom, oTeer
Ha Bonpoc o senuynHe KOM Hocut npMHUMNUanbHLIN XapakTep,
TaK Kak B Cnyyae, ecnu oHa okametca bonbwei 2,75, ahdek-
TUBHOCTb MCMONb30BAHUA NEPBUYHOIO TONAMBA (MAYLWEro Ha
BbIPaboTKy 3nekTpoaHeprin) 8 MM NpeBbICHT CBORCTBEHHYIO Ca-
MbIM 3KOHOMUYHBIM COBPEMEHHBIM KOTNaM.

Cnepyet 0TMETUTB, 4TO C LieNblo 06BACHEHUA NPOUCXOKAEHUSA
«U36LITOYHOI IHEPrUM» NPERNAralOTCA PasAUYHbIE TUNOTE3b U
TONKOBAHWA, BKNIOYAA, HANPUMED, TaKUe, KakK:

1) Hanuuue cucTeMaTUYECKUX OWHBOK B UIMEPEHUAX Ten-
NOCYETYMKAMMU KONMYECTBA NONYYAEMOH TENNOBOM IHEpPriu
BBUAY YPE3BbIYAAHON CNOXKHOCTU CUCTEMBI (BUXpeBbIe, TypBy-
NEHTHbI@ TEYEHUS, ra30-Napo-XUAKOCTHLIE MOTOKM, 4TO 3aTpya-
HAT oNpefeneHue Kak pacxoaa, Tak U TEeNNOEMKOCTH Cpeasl);
2) peanusauus npuHUMna paboTsl Tennosoro Hacoca 6naroga-
pA BO3MOXHOMY ABNeHUI0 PaHKa-Xunwa, CBOINCTBEHHOMY BUX-
peeoi Tpy6e; 3) npoTexaHue pasnUYHOro PoAa XMMUYECKMX
peaKkuuit u 4pyrux NpoLEeccoB Ha MONEKYNAPHOM YPOBHE, CBA-
3aHHbIX C BblieNeHnem Tenna. YuuTblBas 370, CnepyeT KoH-
CTaTMpPOBaTh, YTO C TEPMOAMHAMUYECKOW TOYKN 3PEHUA eAUH-
CTBEHHO NPaBUABLHO B JAHHOM CNyyae (A0 OKOHYATENLHOTO Bbl-
ACHEHUA MEXaHW3MOB ABNEHUA) UCNONb30BATh TEPMUH «KOI(-
¢uyuenm npeobpasosarus 3nepauu» smecto KI1J ycmarosku.

WUcxopa u3 cnoxusweiica Bokpyr KOM T KOHBIOHKTYPSI,
ocobble TpeGoBaHUA NPEALABNAIOTCA K METOAUKE UCNbITAHUI,
CTaBAWMX UeNb 06BEKTUBHO (HACKOALKO 3TO BO3MOXKHO) onpe-
AenUTb BENUYUHY KO3hdUumMeHTa npeobpa3oBaHna IHEprum,
MCKNIOYMB, NO BO3MOXHOCTH, OWKOKKM Npu yyeTe TennoBoW
IHEPruM C NOMOLLLI0 TENNOCYETYMKOB (NPEANONOKMUTENLHO,
WMEBLIME MECTO B NPeAbIAYLIMX UCNBITAHWAX U3-33 HEOpAMHAp-
HOCTH TMAPOAUHAMWUKN CUCTEMbI, B YACTHOCTH BO3MOXHOMN MHO-
rocazHoCcTU noToka, obycnosneHHoit addektom Panka-Xunwa
UNK BNEHUEM CTPATU(UKALMM, HANMYUA BHYTPEHHUX LIMPKYNA-
UMOHHBIX KOHTYPOB, BLICOKO TypOYAU3NPOBaHHBIX, BUXPEBbIX U
APYrUX CNIOXHbIX TeyeHuii). [ipyrumu cnoBamu, B OCHOBY npefi-
NOMEHHOW METOAMKK AOMKEH BbiTb NONOXKEH NPUHLKUN U3Mepe-
HUA TENNOBOI IHEPTHUW, UCKTIOYAKOWHNIA MCNONb30BAHKE Tenno-
CYETYMKOB (YNLTPA3BYKOBbIX, INEKTPOMATHUTHBIX U APYrUX) W
No3BOAAIWMIt ¢ BONbWON CTENEHbIO AOCTOBEPHOCTM NONaraTh,
4YTO CNAOXHBIH PU3MYECKUMI XapaKTep NPOTEKAWMX B Tennore-
Heparope NpoLeccoB He OKa3biBaeT BAUAHUA Ha TOYHOCTb Npo-
M3BOJMMbIX U3MEPEHWIA.

CywHocTb MCnonb30BaHHOI B AaHHON paboTe METOAMKM COCTO-
UT B cnepytouleM. Mckomelid koadduumeHT npeobpazoBaHus
3NEKTPUYECKOW IHEPrii B TENNOBYIO ONPefenAeTcs, Kak M3sec-
THO, U3 COOTHOLWEHWUA NONYYEHHOI U 3aTPAYEHHOIM 3HEpPruM, T.e.

Kon = _Q_

(1)
w } }
rae Q@ — KoAW4eCTBO NONYYEHHOI TeNNOBOW 3Hepruu (Ha
BbIXO/ie W3 TennoreHeparopa),

Q=cm (t,-t,), (2)

rae ¢ — yAenbHas TeNNOeMKOCTb Harpetoi sogel, Kkan/
Kr-rpaj; 8 JaHHOM ManasoHe TeMneparyp npuHumaem c=1 kkan/
Kr-rpapi; HeoBXoaMMO OTMETUTD, YTO YAEbHAA TeNNOEMKOCTb B
ypasHeHuu (2) ABNAETCA OAHOI U3 Haubonee UCKYCCUOHHBIX
XapaKTepUCTUK B paHee NPOBeAEHHbIX UCMBITAHUAX NPU U3MEpe-
HWUM KONIMYECTBA TENNOBOI 3HEPriK; COBCTBEHHO ypasHeHHe (2)
aBnAetcA 6a3osbiM B NI0GOM TENNOCHETYMKE rOPAYEN BOALI, BMe-
CTe C TeM, B Cflyyae MHOro)asHoro Te4eHus, KOTOPOE BO3MOXHO
BO BHelWHeM KoHType [Tl, BenuuuHa ¢ Gyaoer oTAnUHOA oT 1;
npepnaraemas Anf faHHbIX UCNbITAHWI METOAUKA, OYEBMAHO, AaeT
ocHoBaHWe Gonee KOPPEKTHO NPUHUMATL C=1 KKan/Kr-rpag, TaK
KaK Npu NPUHATOM METOfe W3MepeHUH pacxofa OHa OTHOCHTCA
cyrybo K Harpetoi Boge, @ He K Napo-ra3o-UAKOCTHOM CMecH,
KaK B C/ly4ae UCNONb30BaHUA TENNOCHETYUKOB;

M — Macca HarpeToi BOABI, Kr, U3MepAeMasn ¢ noMowbi 06-
pa3LoBOro MEpPHOro COCYAa;

t, — Temnepartypa Harpetoi Bogpl, °C, u3MepaeMas Ha Bbl-
xoge u3 [Tl 06pa3uoBbIM PTYTHLIM TEPMOMETPOM;

t, — Temnepartypa xonopHoi eopapl, °C, Ha Bxope B [T, u3-
MepAeMan TaKue PTyTHbIM TEPMOMETPOM;

W — Konu4ecTBO 3NeKTpUYECKOH IHEPriK, U3PacxofoBaH-
HOW Ha npueop Hacoca [T, KBT-y.

C y4eTOM COOTHOWEHUA MEMAY EAUHULAMU M3MEPEHUI Bbl-
paweHue (1) oKoH4YaTeNbHO NpefcTaHeT B BUe:

Q _em(t, —t,)
860W  860W )

Takum obpasom, onpegenenve Koadduumenta npeobpasosa-
HuA 3Hepruu B Tl CBOAMTCA K U3MEpeHMI0 KONMYecTBa Harpe-
TOI BOAb! 3@ ONPeAENeHHbI NPOMEXYTOK BPEMEHH UAK 10 A0C-
TUXEHUA onpefeneHHoro o6bema ¢ nomowbio 06pasLoBoit Mep-
HOW €MKOCTH, Pa3HOCTM TeMnepaTyp BOAbI XONOAHONM (Ha Bxoge
B I'TM) v HarpeToi (Ha BLIXOZE M3 HEr0) M KONMYECTBA INEKTPO-
3Hepruu, notpe6neHHoM 3a 3To BpeMs HacocoM. TOYHOCTb TaKo-
ro onpegeneHua KOM Byner 3aBUCETb OT TOYHOCTH U3MepeHuid
BblllienepeyncneHHsix senuumH (m, t,, t,, W) u, koHedHo, obocHo-
BAHHOCTW NpUHATUA € = 1 kKan/kr-rpag. Kpome Toro, Heobxopau-
MO 06paTuTb BHUMAHUE Ha CNEAYIOWNE MOMEHTSI,

BaxHbiM ycnosueM nposefeHnA UCNbITaHKIA Npu BLIGPaHHOM
METOANKE U3MEPEHUI KONUYECTBA HarpeTom XUAKocTH (Boas!)
nytem cbopa ee B MEPHOI EMKOCTU NPK Pa30MKHYTOM KOHTYpe
Il asnsetca obecneyenne CTaLMOHAPHOTO pexuMa paboTkl
cucTeMbl. B kKayecTBe OCHOBHOMO KpUTEPHA BLIXOAA HA CTaLMO-
HapHbLIA PEXUM CAYXAT NOKa3aHUA TEPMOAATYMKE, YCTAHOBNEH-
HOro B BepxHei 30He BHyTpU Kopnyca Il (nocne Beixoaa no-
TOKa U3 Hacapku — Typbynusatopa (3asuxputens). Mpu 3Tom
AonycTumble konebaHua yctaHosuswencs Temneparypbl (50-
70°C, B 3aBUCUMOCTH OT BENMYMHBI PAcXoAa BOAbl M Temnepa-
Typbl ee Ha Bxoge & [T, uAn B BOAONPOBOAHOM CETH) He fon-
*Hbl npeesiware +0,1°C. AHanoruyHo (konebaHus B npegenax
+0,1°C) ponmxHa sectn ceba u Temneparypa t;.

B nepayio ouepenb cobntofeHNe CTaUMOHAPHOTO peXuUMa He-
06X0AMMO C TOYKM 3peHus U3BeKaHUA oWMBOK B M3MEpPeHUN
KONWYEeCTBa NOAYYEHHON TENNOBOI IHEPrUM U3-3a BOIMOMHOC-
TH BHECEHUA B BanaHC JONONHUTENLHON IHEPriK, HAKONNEHHOI
B TeYeHWe pa3orpesa YCTaHOBKW W BbIXOAA HA CTAaLMOHApPHBIN
PeXMM (MNM UCKNKOUYEHMA U3 HErO SHEPruM, M3pacxofoBaHHOM Ha
nofbeM Temnepatypsl BoAsl, Haxopaueiica B kopnyce Ml Buiwe
YPOBHS, COOTBETCTBYIOWErO CTaLiHOHAPHOMY PeXUMY).

be3ycnoeHo, onpefeneHHOro BHUMaHUA NPU YCTaHOBNEHWM
BeIMYMHbl Ko3uumeHTa npeobpasoBaHua 3Heprum 8 [T 3ac-
NYXKMBAET OLEHKA TENNIONOTEPb B OKPYXaloLWylo Cpeay.

C opHoOWM CTOPOHBI, CO34aB, NO BO3MOMKHOCTY, aguabatuyec-
KWe YCNOBWA C NOMOLLbIO XOPOLLE# TeNNoM30NALMM, NOTEPH Ten-
Na 33 CYeT KOHBEKTMBHOTO NepeHoca oT NOBEPXHOCTU Kopnyca
TennoreHepaTopa MOXHO CBETH K MUHUMyMy. Tenno, nepepasa-
eMoe OT BepxHeW Harpetoit yactu [Tl K HUKHeR XONOAHOI ny-
TeM TenjonpoOBOAHOCTU BAONbL LUMNWUHADUYECKON CTEHKM, MAET
Ha NOAOrpes BHOBb NOCTYNaloWen BOAbI, 8 CNeA0BATENLHO, HE
ABNAeTCA Tennonotepei. Hanuuue rpaguenTa Temneparypel

KON=
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BMmecTe ¢ TeM, pesynsTaTel MCNBITAHWI NO3BONAIT CAENATH CEPUA 1

Tabnuga 1.
BLIBOA O TOM, YT0 npeobpasosaHue 3Heprun B [T He asaseTcA . .
CneacTBMEM NPOCTOH AUCCMNALUM KMHETUYECKONH IHepruu Ne | Texymee HaumenoBanmue perucrpupyeMbix moKasanui | Pacxop
BOAbI, @ NpeAcTasnneT coboil CnoXHble GU3NYECKUe ABNEHUA, BpeMAa n. ty t, t, Temnocw., N | Boaminmo
ANA YCTAHOBNEHUA KOTOPLIX HEOBXOAUMEI CNeluanbHble cucTe- MCmBIT. | Y. 5 | AB. | o4, My
MaTU4ecKue UCCNeAO0BaHUA, HAanpaBneHHsle, B Nepeylo ouepeas, | | ! '
Ha NpOBEpPKY UMEIOWNXCA B CNeLManbHOM nuTepatype runotes, 1 0 315 58,1 570 | 16,3 = 6,8 0,19
KOTOpbIE YCNOBHO MOXHO Pa3butb Ha cnepyiouue rpynnsi. 2 5 321 58,2 56,0 | 16,3 — | 68 0,19

1. TennoBow Hacoc. MNoTe3a 0 BO3MOXHOM NPOABAEHUN 3 10 327 | 573 | 554 | 159 — 68 019
3(peKTa, XapaKTEPHOro ANA TEeNNOBbLIX HACOCOB, OCHOBLIBAETCA 4 | 15 332 570 | 549 | 16,2 — 68 | 019
Ha NPEeANONOXKEHUN Pa3feNeHUa NOTOKA Ha «XONOAHYIO» U ro- 5 |19mun. 27¢c.| 33,8 576 | 550 16,4 — 68 | 019
PAYYIO» COCTABNAKWME B Pe3yNLTaTe AeMCTBMA MeXaHM3Ma, no-

A06HOrO MMeloLLEMY MECTO B «BUXPEBOW Tpy6e». Mposepka aaH- Ta6muna 2.
HOW BEPCUW reHepaunn «U3BbITOYHOrO Tenna», O4EeBMAHO, BO3- .

MOXHa NyTeM CO3/aHNA YCNOBMIA, CNOCOBCTBYIOWNX pasaeneHmio Ne | Texymee HaumenoBanue perncrpupyeMbIx nokasanui Pacxop,

W NPENATCTBYIOWMX CMELEHMIO BbILIEHA3BAHHBIX COCTABNAOWMX Bpema | 3n. |t t, | t, |Temmocu., N | Boawt mo
NoTOKa, NP MOAENMPOBAHMM PEXMMA BUXPEBO TPYObI. MCMBIT. | Y. I ' AB. | cu., Mi/q

2. «BHYTPEHHUWY» UCTOYHUK IHEPTUU. . - 5' -

a) 3ta BepcuA 06bLIYHO CBA3LIBAETCA C OCYWECTBNEHMEM pe- 1 0 373 | 517 551 | 16,3 26,4 684 0,19
KMMa YNbTPa3ByKOBOM KasuTaumu 8 [T, co3paowero, No MHe- 2 3 57,7 54,9 | 16,3 26,4 685 | 019
HUIO pAfla UccnefoBarenei, BO3MOXHOCTb OCYWECTBNEHMUA pe- 3 6 57,7 54,6 L 16,3 26,67 6,86 | 0,19
aKUMiA TaK Ha3bIBAa@MOr0 «XONOAHOTO» AAEPHOTO CUHTE3a NpM 4 9 57,7 550 | 163 26,27 685 | 019
KONNance KaBUTaLUMOHHOW NONOCTHM, B KOTOPOI pa3BMBAIOTCA 5 12 584 | 555 163 | 2682 | 685 019
CBEPXBLICOKME Temnepatypel W faBnexus. B uensx nposepku 6 15 59,2 | 56,2 163 | 2562 | 689 019
3TOi rUNOTe3bl, OYEBUAHO, CNEAYeT CMOAANPOBATL W OCYlije- 7 18 585 | 563 163 | 2582 | 688 018
CTBUTb Bapuauuio pexumos pabotsl Tl, cnocobeTsyloWMX U 8 |20mun. 25¢c.| 40,1 58,5 56,2 16,3 250 | 685 | 0,18
NPenATCTBYIOWNX Pa3BUTHIO KaBUTALMK.

6) bonee npuseMneHHLIM BapUAHTOM 3TOI BEPCHM ABAACTCA Ta6muma 3.

runoTesa o CTUMYNMPOBAHWUM B PE3yNLTaTe YNbTPa3BYKOBON Ka- : -
BUTALUM 3K30TEPMUYECKMX XUMUYECKUX peaKLUWi, B TOM Yyucne Ne | Texymee HaumeHOBaHMe permcTpupyeMsix moKasanui Pacxop
U MeXay Bofo# 1 paBouum annapatom Typbynusatopa. [lns ee BpeMa | . |t t t, |Temnocy. N  sopstmo
NPOBEPKN MOXHO MCNLITATL APYryl0, NOMUMO BOAbl, MWUAKOCTL | MCMBIT. | €Y. 5 AB. | 1., M3/
W paznuyHble Matepuansl Typbynusatopa. — T : -

B) Ele 0AHMM BapUAHTOM JaHHOI BEPCUN ABNAETCA TEOPUA 1 0 41,1 | 593 56,8 16,3 | 2658 6,83 0,19
reHepauuu 3HePruM NpU KBAHTOBOM KONNAmce 3NeMeHTapHbix | 2 3 588 | 563 162 | 2743 6,83 0,19
yacTuy, (npoToHoB, 3neKTpoHoB). K coxaneHuio, 3ta sepcus, 3 6 576 554 161 | 29,95 | 682 022
ONMCHIBA@MasA TaK Ha3bIBAEMO KYHUTAPHOI KBAHTOBOW TEOPH- 4 | 2 56,6 543 16,1 26,66 | 6,81 0,22
eil», He AaeT NPaKTUYECKUX PEKOMEHAALMIA, C NOMOWbBIO KOTO- 5 | 12 55,5 53,2 16,1 | 2783 6,82 0,22
PbIX MOXHO 66110 Gbl y6eaNTLCA B €€ AOCTOBEPHOCTH. 6 | 15 54,4 523 | 161 2594 | 6,81 0,22

3. «BHENIHWi1» UCTOYHUK IHEPTUN UHOW MPUPOLY, He- 7 17 431 54,4 51,8 | 162 | 2542 | 681 022

JENU Temnno oKpyHawlen cpeabl. ITa BEPCUA TaKKe UMe-

€T ABa BapMaHTa.
a) OAMH U3 HUX CBA3AH C TaK HA3bIBAEMbIMM KHYNEBLIMU KO-
nebaHUAMM B BaKyyMe» U rMNOTETMYECKON BO3MOMHOCTBIO MX

paBneHuwem CMMHOBOW CTPYKTYpOit Bogbl (Hanpumep, nocpes-
CTEOM MarHWUTHLIX NO/EI), TaK U C COTNAcoBaHWeM YIOBOI CKO-
pocTH (YaCTOTbI) KPYYEHUS BUXPA C XapaKTepPUCTUYECKOI YacTo-

U3BNEYEHWA B BMAE Tenna MW nonesHon pabortul. Takasa Bo3-
MOXHOCTb 0BbIYHO CBA3LIBAETCS C YNLTPA3BYKOBOI KaBUTaLy-
el B XXMAKOCTH, NPy KoTopoit peanusyetcs 3cddekt Kazumupa,
COCTOAWMNA B JaHHOM CNyyae B YaCTUYHOM 3KPaHMpOBAHWU
HyneBblx KonebaHuil onpegeneHHOro AManasoHa ANMH BOAH Ha
rpaHuue ABYX Av3neKTpuyeckux cpep (soga-nap) u npeobpa-
30BaHWN 3HEPrUU 3TUX KONeBGaHWUi B KMHETUYECKYIO 3HEpruio
OBWHEHUA CTEHKW KONNANCUpPYIOWeR KaBUTaLMOHHOI NONOCTH,
a 3ateM B Tenno. lposepka AaHHOI BEPCUM BO3MOXHA, KaK U
B Npeablaylem cayyae, nyTeM CO3AaHUA yYCNOBUA, cnocobeTey-
IOWKUX MM He CNOCOBCTBYIOWMX KaBUTaLWM.

6) Bropoit BapuaHT OCHOBLIBAETCA Ha rMNOTE3€ PE3OHAHCHO-
ro NOMNOWEHMsA IHEPrk TaK Ha3biBaeMbIX TOPCHOHHBLIX Koneba-
HWI B BaKyyMe CaMOOPraHU3yloWUMUCA WU BPalLAoLLUMUCA
CNMHOBLIMK cuCTeMamu. B Takux cucTemax, npu CoBnageHuu va-
CTOTHI BO36YMAAIOWEr0 KONEBATENBHOMO UAM KPYTUALHOTO BO3-
AeACTBMA C XapaKTepUCTUYECKO YacTOTOM CUCTEMBI, peanusyeTca
TaK Ha3blBaemas OTpuLaTeNbHas CNMHOBAA TeMNepartypa, 4To AB-
NABTCA YCNOBUEM NOKANbHOTO HAPYWEHUA 2-r0 Hayana TepMoam-
HaMUKH, NPOABAAIOLLErocA B YNOMAHYTOM PE30HAHCHOM Nomolie-
HUK. CNUHOBaA CTPYKTYPa BOAbI YaCTUYHO HapywWaeTca (C paspel-
BOM BOJOPO/IHbIX CBA3€E W NOMMOLWEHWeM SHEPTHN) NPY TaHreH-
LMaNnbHOM CKOMbXEHWW CNOEeB BOAbI APYr OTHOCUTENBHO ApYra B
Buxpeobpa3soBarene, a 3aTeM BOCCTaHAB/AWBAETCA B pa3pylmTe-
ne BUXpA. 3aech, HapAgy C BbIAENEHUEM CKPLITOM IHEPrUW BOAO-
POfiHbIX CBA3EM, BO3MOXHO M M3BLITOYHOE TennoBbigeneHue 3a
cyeT npegnoxeHHoro addekta. BoaMoKHOCTL ONTMMU3AUMK U
WHTeHcMUKaLMKM NpoLecca, No 3TOH BEPCUM, CBA3AHA Kak C yn-

TOW M BPEMEHEeM penaKcaluuu cucTembl.

Takum 06pa3oM, NoTeHUMaNbLHasA BO3MOKHOCTb reHepaLuu
«u36bITo4HOrO Tenna» 8 MM «HOPNE» kak 6yaTo He npoTHBOpe-
YWT yHAAMEHTaNbHBIM 3aKOHAM TEPMOAMHAMMKM, @ MOXKET BbITb
CBA3aHa C peanu3auyeil OAHOTO U3 YKa3aHHbIX TOHKMX (u3K-
yeckux adekros. OfHaKo, BbIABNEHUE MEXAHU3MOB M ONTUMMU-
3aUMA PeXMMOB reHepaLumn «u3BbLITOYHOro» Tenna TpebyioT
nNpoBefeHua cneumantHblX MCCNefoBaHNNA.
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Mpobnema paumoHanbHOro TennocHab-
WEHUA MOo-NpeXHeMy OCTaeTCA OAHON
u3 Hanbonee npuopuTeTHLIX AnA Pecny6-
nuku benapych. YunuTbiBas To, 4TO Hapaay
C UeHTPanu30BaHHbIM TennocHabxeHuem
yenecoobpasHoe pacnpocTpaHeHue nony-
YaeT U IeLeHTPaN130BaHHO., NOBbIWEHUE
3(heKTUBHOCTH NOCNEAHEro CTano 0HON
M3 BaXKHeNWmnx 3aaay.

Tak, B peueHTpanu3oBaHHOM Temno-
cHabXeHuU onpegeneHHoe MeCTo 3aHANM
TennoBbLle HACOCHbIE YCTAHOBKW — TUA-
poAUHaMUyecKue TennoreHepatopel hup-
mbl «HOPJIE-K», paboTaloueit Ha pbiHKe
¢ 1993 r. (Bbinyckaemoe o6opypoBa-
HMe 3alMueHo naTeHTamu Pecnybnuku
benapycs).

Mpu oduuManbHbIX CTEHA0BLIX WUCMAbI-
TaHUAX, NpoBefeHHbIX B uione 1999 r. Ha
OCHOBaHWU npukasa lpeacepatens Mocy-
NapCTBEHHOrO KOMUTETA NO HayKe W Tex-
Honoruam Pecnybnukn benapyce No76,
Obinu 33aDUKCUPOBAHBI BHICOKME KO3(-
buumeHTbl npeobpas’oBaHUA 3Heprum
(Kol) 8 gnanasoxe 0,975-1,15 (6e3 yue-
Ta TennonoTepb B OKpYKawwylo cpeay),
NoATBEPXKAAIOWME NOTEHUNANbHYIO BO3-
MOXHOCTb reHepauuM «M3BbITONHOIO
Tenna»*,

Takylo BO3MOMHOCTb, MO WUMeWUMCA
AaHHbIM, TaKe MNoATBEPXAAT WCMbITa-
Hua nogobHoro obopyposaHua B CLIA,
cornacHo kotopbiM Koll HaxopuTca B npe-
penax 1,2-7,0%*,

Buxpesoii mennozexepamop

* (M. «Inepzoaghpexmusrocmby, 1999, Ne7.

** Eugene Nallove Water Fucled Kinetic Furnace Enters the New Energy race Infinite Energy, v.4, issue 19, 1998.

JI.A. PAOBIHO, reHepaicHED QUPEKTOR
OO «FOPJIE—K», geifcTBUTeNbHbII YIEH
Me>xnyHaponHoy aKageMuy DKoo un

Bo3Bpaianch K Teme

Mo pesynbTatam paboThl,
npoeegeHHol B 1993-1999 rr.,
M Ha OCHOBAHWMW pelweHus
JKCNEPTHOrO Hay4HO-TeXHWYe-
cKkoro coseta no HTM «3Hep-
rocbepexeHue» B 2000 .
MWHUCTEPCTBOM 3KOHOMUKM
Pecny6nukn Benapycb npu-
HATO nocTaHoBneHue N223,
B KOTOpPOM oOnpejeneHbl
cepa u ycnoeua npumexe-
HMA TENNOBbIX HACOCHBIX YC-
TaHoBOK (upmbl «HOPJIE-K»,
a TaK¥e ypoBeHb Tapuda Ha
3NEKTPUYECKYI0 3HEeprut, no-
Tpebnsemyio AN UX NpUBOAA.

B HacTosLiee BpeMA B pecnybauKe 3Kc-
nayatupyetcs 6onee 450 eAnHUL Hawero
060pya0BaHUA, YCTAHOBNEHHOrO  Ha
170 oGbekTax.

Cpepu BBEAEHHbIX B 3KCNNYaTaLUuio 06b-
eKTOB NO BLINOAHEHHBIM CNeLuanucTamu
GUPMBI NPOEKTHLIM peleHnusM 060pyao-
BaHWe YCTAHOBNEHO M YCNELWHO 3KCNyaTy-
pyetcs Ha KHC «3nka» (0AO «CnoHumckuin
BOAOKaHan»), Bopjo3abope «Kpuuuua»,
nponusHoi  cTaHuun  «lopopguwe»
(YN «MuHckBoaokaHan»), B wkonax Kpac-
HononbCckoro, BonoxuHckoro, MuHckoro,
Kopenuuckoro, CMoneBnyckoro paiioHoB,
Ha 6a3ax oTAbIxa 3aBoAa «[OpU30OHTY, Xe-
Ne3HOA0PONKHbIX BOK3anax craHumit [ny-
6okoe, BepxHeasuHck, KobpuH, MoeyHOM
KoMnnekce aBTOMOBMALHOrO peiHKa «Ma-
nuMHOBKa» (r. MUHCK), B Nnpuxope B 4ecTb
MKOHbl boxbeit Matepu «B3bicKkaHue no-
rmownx» B NaMmaTb XepTe YepHobbing
(r. MuHcK) u MHOrMX apyrux. bonee 30 yc-
TaHOBOK paboTaeT B cTpaHax bantum, Poc-
cum, Monbuwe.

Tema pa3BuTuA U yCcoBEPLIEHCTBOBaHUA
rMAPOAMHAMUYECKUX TennoreHepaTopos,
B KOTOPbIX KMHETMYeCKan 3Heprusa oAbl
NpUBOJMTCA B BUKEHWE HACOCOM U, Npo-
XOAA 4epe3 cneyuanbHble
YCTpOIiCcTBa, NpeBpalaercs
B TENNOBYKW, — CNOXHA W
HEeOAHO3HaYHa.

Hawe obopynoBaHue pa-
fotaeT B NpAMOM pexume
(6e3  6aKkoB-aKKyMmynaTo-
pOB), YKOMNNEKTOBAHO Bbl-
COKOKa4eCTBEHHbIMU Haco-
camu Tuna «KM» c TopuoBbI-
MW YNNOTHEHMAMM, UCKAIO-
YAWWUMKU  3HAYUTENbHbIE
yTEeYKW BOAbI, OCHALWEHO CO-
BpPEMEHHbIM aBTOMaTHUyec-
Kum ynpaeneHuem. Kampas
M3roTOBNEHHas  efuMHMUUA
060pyAOBaHUA  MPOXOAUT

MawunHblll 301 BUXPEBbIX Menno2eHepamopos

\ >

Ha mexdyHnapodHol ssicmaske

MCNBITAaHUA HA CNeLnanbHOM CepTuduLm-
POBaHHOM CTEHAE € yKa3aHWeM B macnop-
Te W3genus ero TEennoBoW NPOU3BOAM-
TENLHOCTU M noTpebnseMoit npu 3TOM
INEKTPUYECKON SHEPrum.

Mbl gocToitHO npegcTaBNfAeM CBOIO
NPOAYKLMIO, HA fleNne JOKa3aB ee BbiCOKMWe
TexHu4yeckue xapaktepuctuku. CoBmect-
Ho ¢ 0AO «3aBog MNpombypsoa» Hamu oc-
BOEH BbINYCK BUXPEBbIX W POTOPHbIX FUA-
POLMHAMUYECKUX HACOCHBIX YCTAHOBOK
TeNnNoBOW MOWHOCTLIO 5,5; 7,5; 11; 15; 22;
30; 45 KBT, KoTOpble YCTaHABAMBAIKOTCA Ha
o6veKkTax B Konuyectsax, obecnedusaro-
WHX HeobXoANUMbIE TENNOBbLIE HArPy3KHU.

Cdepa npumeHeHUa rMApPOANHAMUYEC-
Kux TennoreHepatopos dupmsl « OPNE-K»
He OorpaHuM4YMBaeTCA NPOM3BOACTBOM Ten-
na B 3gaHusax. MNacrepusayus Monoka, pa-
30rpes TeXHUYEeCKUX Macen, HedTenpo-
AYKTOB, MOKWMX pPacTBOPOB ANA MOMNKH
NOAWNNHWUKOB, BYKC M KONECHbLIX nap xe-
Ne3HOJOPOXHLIX BaroHOB, pacTBOpOB

npouecca ranbBaHWKM, CyLWKa fpeBeCUHbI,
obecneyeHue ropsyeil BoAOI rOCTUHUL W
NPOW3BOJICTB B BECEHHE-OCEHHWe Mepuo-
Abl — BOT AaNeKo He MOJHbIA nepeveHb
HanpasneHui Hawewn paboTbl.
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