[image: image1.png]BYIOIL e CTATHCTHUCCKHE AAHHBIE. Jas wandbonee pacnpocT-
paHeHHLX THIOB yTHIK3ATOPOB — pereHepaTHBHHX Bpalla-
OLEXCH B PEKynepaTHBHLIX (mJacTHHYaTRX WiH € Opo-
MeKYTOYHBIM TEIIOHOCHTEREM) CPOK CAyxObl MOXKIO TDH-
uuMath 8 mer. J1/% YTRANZATOPOB ¢ MUBEPXHOCTAMH TEMMO-
o6MeHa, BLITOMHEHHHMH W3 NJA2CTHI OUHHKOBAHHOHK CTaJdH,
a TAKRE JA8 KOHTAKTHHX YTHJIH3aTOPOB, B KOTOPHIX HCIIOJb-
3yeTesl MHAKOCTb, KOPPOINPYIOMAs CTanb (Hanpumep, XJo-
PHCTHI JTHTHIE), TOT CPOK MeHbUIe (4—5 aet}. Ec:'m oT-
neJLHLIe 3JCMEHTH YTHIAH3aTOPOB WMEOT pasHbli  CpPokK
caysK0bl, TO BEIHUHNY [ CAEAYET Ooupelensith AdA KaxKao-
rO M3 3THX AEMENTOB. BeTHUHHY & HA3HAUAIOT HCXOAR W3
CpoOKa AeicTBHs IPHHSITOH NPON3BOACTREHHOI TEXHOJIOrHH
H APYrHX ycaosuit {cu. crp. ).

" s 6aszoBoro BapvaHta 3aTpaTtbl Ha  3J1EKTPOIHEPTHIO
ONpeeasoT 110 OGHuHON (PopMyde ¢ y4YeTOM TNPOH3BO/IH-
TeJILHOCTH BeHTRIASIHOHHO CHCTeMER B [T0JHOTO a33POAIHA-
MH'UECKOTO cONPOTHBAEHN KaacprgepHoil YCTallOBKH.

Ipr HanuyHy yTRAH3ATOpA HEOGXOANMO Npu pacuere I
VUHTHIBATE CYMMApHOE a3D0AHIlaMHUECKOE CONpOTHUBIEHIE
YTHAK3ATOPA 1 CONMPOBOKIAONICTO €ro ohopynoBaHus, pac-
X0/ 2JAEKTPOIHEPrilH B 3aekTpokaiopudepe (npu Naduuiy
ero B yCTaHOBKe) II B HACOCe (NpH MPHMEHCNHH Tenyoo6-
MEHHHKOB C MPOMCKVTOUHLM TellIoHoCHTeneM). YiedbHble
3aTpath na | kKBT.-4 33CcKTPOYHEPrNH NPHNHMAXT B 3aBH-
CHMOCTH OT paiioHa CTPAHLL W AJHTEJIBHOCTH OTOMHTELHO-
ro mepHoaa. .
© Ilis onpesedeRdst CVMMapHOro KoJdnimecTsa YTHIH3KpYe-
MOR TEemI0TH HeoOXONUMO UPOH3BECTH  TeMJIOTEXHHUECKHI
pacyer yTHAN3ATOPa C YUETOM KJIAUMATHUECKIX YCIoBOH
MECTHOCTH, THIId ¥ KOHCTPYKUHH YTILIH3aTOpa, uHcAa cMed
paboTH, MepONPHATHN MO npeloTRpallelni0 HHeeoOpa3OBa-
HHs H T. JI.

Beauunny Qyr onpeneasior no qpopmyie

Nem & c
Qyae T Gu p y (luzp — luy) 1, (1v.21)

rae Gy~ pacxo; NPHTOMHONOG BO3AVXA, Kr/u: Cp y-— VieJbHast TefJo-
eMkocTh npurounoro soazyxa, JUm/{kr-K) [kkan/(xr-°C}): tni W fapi —
TEMUCPATYPA HapVaiioro Bo3dyxa BO BXDAE B _vm_.rmaarop H H3 BLIXO-
e uz wero, °C; ngi — BpeMs CTOSIHHSI (-Toji TeMAepaTypH UAPYKHOro
RO3AVXA.

[.aa oupenenenyusi TeMueparypel f; BLMECASIOT OTHOCH-
TeALHLIH nepenal TeMnepaTyp no Qopy.e:

L8 IPOTHBOTORA

302



[image: image2.png]| —exp [—N; (1—w)]

AT —= = = Iv.22
1 —wexp [— N (1 —w)} ( )
S NPHMOTORA
—  dl—exp[—N (1 —w
e el g (1 — oy (IV.23)
! - w

kFy

rie N = ——=I k—rKoadmumeltt TenAONEpEIAUN YTHANIATOPA,
w

o Y .,
Bt/ (M2 K) [sgan/(u-m2-°C}]; Fy —naomain TenncobGMenuoli nopepx-
HOCTH CO CTOPOHLL ¥1a:5eMOF0 BO3AYXa, M%4 W — OTIOMENHe BOASHMX

IKBHBAJIEHTOB YA215€MOTC H TMPUTOMHONG PO31¥yXd; @y == 0yfpy~ BO-
JNSTHOH 3KBUBanenT “V1aaseMoro Boz1yXa; (fy — KOJMHLECTRO Y 14.35eMO0-
TO BO3AYXA; Cpy — TEMIOCMKOCTE Y1aJ9eMOrd BO2/AYXa,

113 BHIpaKenus
tp="tg+ AL (ly—ly) (Iv.21)

Onpe/essiloT KOHEMHYIO TeMIePATYPY Napy:klorq BO3yXd
rnoc/le yTHIK3aTOpa.

Ilpn oTpruaTesbHBIX TEMOEPATYpax HapyKHOI'C BO3AYxd
MOZKET NPOHCXOINTL HHeecOpasopaKiie 1a UOBEPXHOCTH YTII-
JIM33TOPA CO CTOPOHK VIANAECMOTO BO3AYXA.

IlpeneavHble yienbHbie SHTAJILNHA HAPYKHOIO BO3JYXa
[y, NHKe KOTOPHX Ha TOBEPXHOCTH HecOPGHpYIOULEro pere-
nHepatopa Oyner oOpasoBuIBaThes UHell, ONpefessioT B3 yc-
JOBHII TIOAEPKaHUA MOJOKHTENLHEX TEMNepaTyp TOBepX-
HOCTH percHepaTopa:

M IPOTHBOTOKA &

, Iy (L @7™) — Iy (1 — AT)
o it : {IV_25)

A5 IPAMOTORA IpH @ >=> 1

ol Iy U4 w™) — 1y 1 — AT (1 —w ™)}
= AT e i (IV.25a)
TS NPSIMOTOKA NMpH W< |

== , (IV.256)

I =

rie f,, — ycnoBHam sHTANBIRS  Boanyxa RpU AARHON TeMpoepatype mno-

BEPXHOCTN, /i — AOKasaTeJb CTefleHH B (QOpMYJe, O7IMCHBAIOLEl
kosthdiuent  Temnootnaun  ofo=a(vp)™];

lyy — yavanwuas sHTAMLLHA viagacsoro posayxa; A/ — orpocurednnmii
neperiag snTasonufl.
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[image: image3.png][Tpu pacyere npejelbHON YA€AbHOH SHTANLIHH MPUHA-
Maetcsi Jwj=2,85 kran/kr (11,9 kIxk/kr), | 4To COOTBETCT-
ByeT TeMnepaTtype NoBepxHocTH = 1°C. B 1ab. IV.7 npu-
BeleHbl HEKOTOpbie 3HAaYeHNs MpelebHOR TeMIepaTypul Ha-
PY’KHOrO BO3AyXa f., NPH KOTOPOH BO3MOXKHO 06pa3oBaHHE
ndest, npu w=1; £y;=22°C; @pyi1=60%. Ilpn {,>0 npusnsTo
t.=0; npu tu=lity=1ta (rae fm — HavagpHas TeMnepa-
Typa HapyKHOrO BO3LyXa).

Ta6auya IV.7. PacueTrHne 3HaucHRA Ik

IMpruatee Be- PacueTHtle 3Ha4CHHA NPt HAU2TRNON

JHIGHKH BAATOCOMEPXARMIL  Hapyxkloro Bosnyxa d )
XapaKTep Toka
N 5
t| A LS 0,2 0,4 1 1,5 2 2,6 3
RE2JKF {

TIpOTHEOTOK 0,5/0,331—1,46|—6 |—7 |[—8 |—Il0] — | — | —
1 [0,5| 0 |—0,5/—1.5—2,8—4 | —5 | — | —

2 |0,66] 1,1 i 0 0 0 |—0,5—2,5/—

4 (0,8 1,9 0 0 0 0 0 D 0

IpsmoTok —| 5724|285 ]|— | —1— | — |—

B copGupyomux perenepatopax npouecc HHeeoGpaso-
BAHHA HAUHHAETCS NpPH TEMNepaTypax HapyIKHOTO BO3AyXa
—I18... —25°C. ; .

Ilpenenrnyo TeMnepatypy, HHMke KOTOPOIil Ha HOBEpX-
HOCTH pekyiiepatopa Oynetr o6pasoBLIBATLCH MIeilf, BhITHC-
JA10T 1o ¢opMyae

lw (b+w™) ¢p-+(a—1Iy) (1—A1)

Iy = - ATb—l-E)_m % , (IV.206)
rie @ # b — nocTosiHHHE ANNPOKCHMHPOBAaHHA; fp — TeMnepaTypa mo-
BEpPXHOCTH TENNOOOMEHHHKA.

Ilpeaeabnas TeMmepatTypa Hapy»HOTO BO3/yXa, IIPH KO-
TOpoil BO3MOKHO OOpasoBanue Hues (NPOTHBOTOK), Opu
w=1, HauaanHoli Temneparype yaanseMoro Bo3nyxa ly =
=22°C, ero OTHOCHTEJBHOH BJIAXHOCTH py;=60%, t,=1°C
HMeeT CJeAYIOLHE 3uayeHus:

N ® EREY 5 .5 1 2 4
W°C . ... . —1i3 — 7,62 — 4 —1,6

Ilpn TemnepaTtypax HAPYIKHOrNO BO3ZyXa HHMeE [y AJIS
obecneuennsi GesaBaphilHON PaBOTH YCT2HOBKH HEOGXOAH-
MO NpeiycCMaTpHUBATH Mephl 10 NPeA0TBpaLleHHI0 HHeeoGpa-
30BaHHA. Kak nokasann mHccaefoBaHus, NpPOBEJeHHbie B
MHHHWTIIT, nanGonee npocTbiM # EUIEBLIM CHOCO60M Npe-
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[image: image4.png]oTBpallleHus Hieeo{pa3oBanis ABJsETCH Nepuointeckoe o-
KJIOYEeHHe NOAAYH NPHTOYHOro BO3lyXa (Ha 3-—b MHH yepes
1 4 paGoThl yrTnauzatopa B YCJOBHIX nneeobpasoBatus) .
Hasuuil cnoco6 He Tpefyer AONOIHHTCALHOIO pacxoaa Toll-
JIHBA.

Ecan no caHutapHoO-THTHEHHUECKHM HJK TeXHOJIOrHdec-
KHM €0OOpaskeHusiM IePHOAKUCCKOE OTKJ/IOYeHHE TNOoJaUuH
HEBO3MOKIIO, PEKOMEHAYETCsl N[MMEeHsiTh OOBOAHOH KaHall
10 OPHTOHIIOMY BO3AYXY.

TpeGyevoe M3 ycJaOBHS NpenoTBpailenus HHeeoOpaso-
BaHNA OTHowlenue @’ BOJAHBIX KBHBAJIGHTOB YyLaJse€MOro
¥ [PHTOYHOrO BO3JyXa, NPOXOLsULErO yepe3 yTHIH3aTOp, B
3aBHCHMOCTH OT TeMIIepaTypbl HapYyKHOTO BO3JyXa OIipe-
nensiior no puc. 1V.22. 3nas sennuuny @' =GyCpy/GuCpn
o0lee KOJHYECTBO MPUTOYHOrO Bo3ayxa Gy, JIErKO Hail1H
KOJHYECTBO Hapy/KHOTO BO3LyXad, NPOXOJSILIEro Yepes yTH-
anuzatop Gy 1 uepes 00BoaHOl KaHad GO¥=G,—Gy, (Cpr—
TeNJIOEeMEOCTL HAPYIKHOTO BO3AyXa).

J.as onpeneneHus CYMMapHOro KOJHUECTBA yTHJH3UDY-
eMOi TemjioThl B aToM cayuae B ¢opmyae (IV.21) Bmecto
KOHEYHOIll TeMIlepaTyphl HapyKHOro BO3ayXa fy, NOACTAB-

JISIOT BEJIMUHHY {,5, SBASIOULYIOCS —TeMNepaTypoll cMecH

NDHTOYHOrO BO3JlyXa, NPOLIELIero yepe3 yTHAN3aTOp H 00-
BO/HOH KaHaJi, B ONpeleisieMylo 110 dopuyJie

Gt TGty
= (Iv.27)

rie t;2l—'renmepa'rypa HAPYXHOTO BO3jyXa NOCJE YTHJAH3aTOpa MpH
pacxone Bo3pyxa Gy.

Besnunny Af, HeoOx0onuMylo 15 OonpenesieHus fy,, Ha-
xonsaT 1o gopmyaam (IV.22) n (IV.23), B KOTOpPHIX BMECTO
BCJHIHHBL @ NOACTABASIOT TpedyeMylo H3 YCJOBHSI HHee0O-
pasvBaHus BelHYMHy ©’, a BMecTo N; — Beanunny Ny, on-
penessieMyo 1o gopmyne

Ny =Ny [(@)™ + 1]/[(w)™ 4 1]. (IV.28)

B cayuae npumeHeHls Asisi npenoTBpanieHus WHeeoGpa-
30BaKUsl NPeaBapHTENLHOrO NOLAOrpeBa IPHTOYHOrO BO3j1yXa
10 TeMmnepartypul f; B popMmynax (IV.25) u (IV.27) BMectO

HauaNLHON TEMIlepaTypbi HapyXKHOTO BO34yXa fy NOACTAB-
NA107 by
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[image: image5.png]Puc. 1V.22. 3apncumocrs 1pa-
6yeMoro M3 ycaoBHH TpeRoT-
Bpalleniisi vHeeo6pa3oBaHust co-
OTHOlIIEHHSA JKBHBEJIEHTOB BO3-
AYUIHBIX  [IOTOKOB OT TEMIIepa-
TYPLI HapyzKHOrC Bo3ayxa

~20 -2 -28
Q
Zus» °C
CyMMapHOe KonuuecTBO Temnothl, I JIxk/rox (I'xan/ropn),
3aTpayHBaeMOH Ha NpeaBapUTENLHBII MOAOTPEB, ONpees-
10T 1o hopMyJie

em_ <
Qn= 3 2 Gy ¢ (tK_lHI[) gy s (Iv.29)
rie f“’i — TEKYLUa# TeMIEPaTypa  HADYXKHOTO BOIAYXA; 1¢,— HnCao

acoB ee CTOsIHHSL B TOAY.

.

Ilpu nepuosnyeckoM OTKJIOUEHHH TOAAYH NDUTOYHOTO
BO3/yXa H/M NPHMEHEHHH OCBOAHOIO KaHada Qun=0.
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[image: image6.png]Ceoan u3BecTHa TEMIepaTypa NPHTOYHOrO BO31yXa Mnocie
yrIn3aTopa, TO CYMMAapHOE KOJIHYeCTBO TeMJOTH, HeolXo-
JuMoil 118 10rpeBa NPHTOMHOTO BO3AYXA, ONPENessoT 110

opayie

Mew
Qn = 23 E Gy cp (Unp —In2;) 1y, (IV.30)
fie £, — TpefyeMas TeMmuepatypa IPHTOUHOTO BO3AYXa.

[lpu oTpuiaTeNbHOM 3Ha4eHHH Q, T. €. npH fiyp>>lnp,
1e06X0ANMO CHHU3HTL TeMJONPOU3BOJAKHTEAbLHOCTL YTHJIH3a-
Topa. B pereHepaTHBHOM TENJAOOOMEHHHKE 3TO MOMHO OCY-
L1ECTBHTL WJIH NMyTeM CHHIKEHHs YaCTOThl BpAalleHHs Hacak-
K B COOTBETCTBHH ¢ rpadukoM Ha puc. 1V.23, Hau npume-
liICHHEM 00BOAHOro KaHaaa co CTOPOHB MPHTOYHOrO BO3AYXaA.

B pexynepaTHBHOM TeNJooOMeHHHKe A5l npefoTBpalle-
HHsi WHeeoOpa30BaHUs NMPUMeEHSIOT TakxkKe 6GalinacupoBaHue
MPHTOUHOTO BO3AYyXA.

B tat6n. IV.8 nokasana nocienoBaTedbLHOCTh OIpejene-
ITHS] SKOHOMHYECKOTO 3(hpeKTa MPH NPEMEHECHUH PEreHepaTuB-
HOro BPAaIAoWErocsl YTHAN3aTOpa ¢ copOHpYlolleli Hacaj-
KOfi N5l CneldyIOLMX YCAOBHIT: MeCTo yeTauoBkH — Mockea;
BesnunHa Al — 0,5; 0,7; 0,8; cnocoG npenoTBpaltiledisi nHee-
00pa3oBaHHsl — MONOIPEB HAPYAHOrO BO3AYXd B 3JCKTPO-
KaJopudepe; NPOU3BOAUTENbHOCTL cHeTeM -— 5, 10, 20 THIC.
M3/u (IIPOH3BOAMTENLHOCTH MPHTOUHON H BLITSIKHON CHCTEM
DpuHSITa OIUHAKOBOH); uKCJI0 pabounx cMeH — 1, 2, 3.

ITpu pacuetax npHBefeHHHIX 3aTpaT BO BCEX CJyYasix
NpHHHMAH, uTo 06OpynLo-
BaHHe YCTAHOB.JIEHO Ha NO-
Ay 1exa. 3arparkl Ha Ten-
JOTY IPHHSITBl PaBHBIMH
15 py6/T'kan, a Ha 3.JeKT-
posHepruio — 48, 32 u 26
py6/MBT  cooTBCTCTBEHHO
NPpH  OLHO-, ABYX- H TpeX-
CMeHHol pafore ycTanon-
ku. Temnepatypa Bosmyxa,
NOCTYNAIOIEro B IioMelle-
nue, 16°C, a ynansiemoro
u3 Hero — 20°C.

Kax Bupno u3 ra6a. [V.§, i
laKe npn takom Madaoad-  Puc. 1V.23. 3aeucumoctn Al or

Q’GI\THBI.(;M C  HKOHOMITe- !larTr)’{_)u Buanlemm(‘ nacapky Aas
T e ; necopOupyiolero CILTONIHLIE KPH-
X O'KH 3PEHHS crocoBbe  puey y pas copGpyloLiero pere-

OpCAvIbpalienust uHeeob-  mepatopa (NyHKTHpHEE KDHBEIE)
R 3aw. 134 307
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Ta6éanna

IV.8, 3dpdexrusnocts
Hacankofi B ycnoBHAX MOCKBM B 3aBHCHMOCTH OT BeAHYHHB A/, [ H YHCAAZ CMeH paGot uexa

MpHMeHEHHA

PEr€HePaTHBHOrO BPAIIAIOILErocs YTHAN3ATOPA ¢ cOpGHpyIOmed

_ K+Kpg, 3 P T e
8| e
I 2] €8 a 6 P ' 6 a 6 G 6 a 6
< N= JTo

1 l 0,0575 0,177 0,0013 0,041 ( 0,0027 | 0,0086 (0,0923{0,035 | 1,28 | 1,24 0,04

5 2 0,0575 0,177 | 0,00174 | 0,049 0,0054 | 0,010 |0,1846/0,069 | 2,47 | 1,81 0,66

3 0,0575 0,177 | 0,0021 0,060 | 0,0011 0,025 |0,2768(0,104 | 3,69 | 2,57 1,12

——_\—R

1 0,0557 0,105 | 0,0013 0,031 0,0022 | 0,0058 (0,0923/0,033 | 1,28 | 1,09 | 0,19

0,5 10 2 0,0557 0,105 ) 0,00174 | 0,0356 | 0,0043 | 0,0103 |0,1846/0,070 2,47 | 1,61 0,86

3 0,0557 [ 0,105 | 0,0021 0,0592 | 0,0065 0,0154 (0,2768(0,105 { 3,67 | 2,38 1,29

_ e AT

1 0,0547 0,0756 | 0,0013 0,029 0,00215 | 0,0036 {0,0923|0,035 | 1,27 | 0,94 0,33

20 2 0,0547 0,0756 | 0,00174 | 0,0383 | 0,00431 | 0,0073 |0,1846|0,07 2,47 | 1,54 0,93

3 0,0547 0,0756 | 0,002] 0,0566 | 0,00646 | 0,011 |0,2768(0,105 3,66 | 2,26 1,40

S S R S S SRR AR SR bttt Reanedh ERsAn Entbhal M

[}

l 0,0575 0,168 | 0,0013 7| 0,05 ©0,0027 | 0,0078 |[0,0923(0,0126 1,28 1 1,05 | 0,23

5 2 0,0575 0,168 0,00174 | 0,07 0,0054 0,0156 ]0,1846/0,0252| 2,48 | 1,56 0,92

3 0,0575 0,168 0,0021 0,0939 0,0081 0,0235 )0,2768|0,0378 3,64 (2,11 1,53

0,7 1 0, 0557 0,1093 | 0,0013 0,0394 0,0022 0,008 |0,0923/0,0126( 1,31 | 0,87 0,44

10 2 0,0557 0,1093 | 0,00174 | 0,052 0,0043 0,016 [0,1846[0,025 2,47 | 1,29 1,18

3 0,0557 0,1093 | 0,0021 0,0803 0,0065 0,024 |0,2768/0,0379| 3,67 | 1,88 79



[image: image8.png][ 0,0547 | 0,069 0,0013 0,043 0,00215 | 0,0031 (0,0923(0,0126| 1,27 | 0,81 | 0,46

26 2 0,0547 | 0,069 0,00174 | 0,0657 | 0,00431 | 0,0062 {0,1846{0,025 | 2,47 | 1,29 | 1,18

3 0,0547 | 0,0069 0, ,0021 0,0899 0, ,00646 0 o124 |0, ,2768|0,0379( 3,67 | 1,88 , 79
I A D N D S RN S N A S

I 1 0,057 0,184 0,0013 0,0779 0,0027 | 0,0064 |0,0923(0,0018| 1,28 | 1,28 0

! 5 2 0,0575 0,184 0,00174 | 0,1017 0,0054 0,0128 |, 1846|0,0036| 2,48 | 1,68 | 0,80

’ 3 ’ 0,0575 0,184 } 0,0021 0 135 0,0081 0,0192 10,2768|0,0054| 3,69 | 2,20 | 1,49

I T oo | ois T [ |

1 0,0557 0,115 | 0,0013 0,044 0,0022 0,0032 |0,0923(0,0018} 1,28 | 1,1t { 0,17

10 2 0,0557 0,115 | 0,00174 | 0,102 0, 10043 0,0064 10,1846)0,0036] 2,47 | 1,53 | 0,94

3 0,u557 0,115 | 0,0021 0,145 0, 10065 0 0096 0,2768(0,0054| 3,67 | 2,15 | 1,52

0,8

_— e B

1 0,0647 0,086 |( 0,0013 0,072 0,00215 | 0,0027 |(0,0923(0,0018| 1,27 | 1,06 | 0,21

20 2 0,0547 0,086 | 0,00174 | 0,0953 | 0,00431 | 0,0054 |0,184610,0036]| 2,48 | 1,4! | 1,07

3 0,0547 0,086 | 0,0021 0,125 0,00646 | 0,011 (0,2768(0,0054| 3,67 | 1,88 | 1,79

!
i
Mpuwm eéa Husa: 1. DByknofi «a» oGo3HauCHLI DPe3V/bTaThl COOTBETCTBYIOMIHX pacueTon MpH (a3oBOM BapHaHTe (Gea TenjoyTuaAn3a-
Topa) a OYKBOH «6» — Npu BapnaHTe C TEJOYTHAHN3A TOPOM.
g l\a(;'lol[l)Td JibHble BJOMEHHA H npipeielHble 3aTPaTh JaHw B THIC. pyG. Ha 1000 Mm%  a 3KCAAyaTAUHOHHMWeE 3aTpPaTht — B THIC. PyG/roa
© Ha I My,



[image: image9.png]Pa3soBaHMs, KaK TNPelBapHTENbHBIH MOAOTPeB  HAPYMKHOro
Bo3iyXxa B 3JeKTpOKasopHdepe, MPUMEHCHHe AAHHOTO yTi-
Auzatopa B NoJaBlifipolleM 60JbIIMHCTBE caydaeB Oyaer
SKOHOMHYECKH 1Leneco06pa3HLIM.

Iosenenue At no Beaudunsl, 6oanweii 0,65 nmpu oaHo-
cmeHHOH paBote M 0,75 npu TPeXCMeHHOH, BO BCeX caydyasnx
NPUBOAHUT. K YMEHbLEHHI JKOHOMHYECKOro sgekra, Tak
Kak cGepe;KeHHe TemJIOTbl IIpU STOM NOCTHIAeTCs 3a Cuer
ype3MepHOro pocTa MPUBCAEHMbIX 3aTPAT Ha YCTPOHCTBO K
3KCI/yaTaluio YTHIM3aTOPOB M pacxona Merajana. Hauboiin-
llee BJAMAHHE Ha dKOHOMHYeckHd >¢ddekT okasuiBaeT npo-
JNOJXKUTEJbHOCTL paBoThl CHCTeMbl — NDH TpexXcMeHHOH ec
pa6ote adeKT pe3ko Bozpactaer. PocT addexra npu yse-
JuyeHuH L oGDbACHSAeTCS B OCHOBHOM HENPONOPUHOHAIbHLIM
POCTOM YyIeJbHBX 3aTpaT Ha 000pYAOBaHHe H 3aHHMAEMYIO
uM nioitags. OnHako npu nponsBoauTebHOCTH 40 Thic. M3/4
y OoJiee HeNPONOPUHUOHAJBIHOCTL PE3KO yMeHLUIAaeTC, TakK
KaK MoKasaTesqH yCTaHaBAnBaeMoro ofopynoBaHus (odblie
COBNIAaJalOT C PacCUETHLIMH,

Ha puc. IV.24 npusenens pe3yinraThl  aHAJOTHUHDLIX
pacyeToB, BLITOJHEHHEIX AJS YeTHpeX THIOB YTHAH3ATOPOB:
peKynepaTHBHOro TenN0OOMEHHHKA ¢ MPOMeKYyTOUHBIM Ter-
JoHocuTeseM (puc. [V.24,a), ppauwaoluerocst pereiepaTys-
HOTo TenJooOMeHHHKa ¢ HecopOupylolneil wacaakoli (puc.
IV.24,6) u c copbupytowmeii Hacaaxolt (puc. IV.24,8) u naa-
CTMHYaTOro  peKkynepaTHBHOrO  TemiooOMeHHWKa  (pHC.
IV.24,2). B otauune ot taba. IV.8 31eck aonoanuteabHo
DpUBENEHbl 3HAUEHHUs sKoHoMuuecKkoro 3ddexrta, HocTHrae-
MOro npu NPeaoTBPalleHHH HHeeo0Pa3oBaHus NyTeM fepHo-
JAWUYECKOTO OTKJIOYEHHS! TNOA4YH NPHTOYHOTO Bo3iyxa- (Ha
3—5 MHH uepe3 | 4 paGOTH YCTAHOBKH B yCJNOBHAX HHEEOD-
pa3oBaHHA).

3HaueHns D onpemesnsiam Jis CACAYIOIWHX YCAOBHIL:

1) Bce oGopynoBaHue paswellaeTcsl HA NOAY 34aHHS;

2) peKynepaTHUBHUIN TelJOOOMEHHHK YCTPOEH u3 KaJopH-
dpepoB KC; coemmuennnix TpyGONpoOBOAaMH  QHAMETPOM
32—70 MM n cymMmapHoil aauHO 70 M; TPYGbl 3amoJileHpl
28% -nbiM pacTBOpOM HUTpHTA HATpHs (cTomMocTh 0,4 py6/
/KT cyxoro BewecTBa); mobyauTeneM UHMPKY.ISILHU cayskar
ueHTpobe:kHbIe Hacoen 1,5K-6:

3) BO BpalAIOUIHXCSI pereHepaTNBHLIX TEMA000MEeHTHKAX
MaTepnaJ’aoM CopOHpytowwedt 111Ca/IKH NPHIAT rohpHUpOBaH-
HbIH TeXHHYECKH! KapPTOH C 10HHOM JiucTa 0,2 MM, IPONH-
TaHHBIH PacTBOPOM XJIOPHCTOTO JHUTHA (CTOMMOCTb NOATO-
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Puc. 1V.24. 3apucuMOCTb 3KOHOMHYECKOTO 3(dexTa npuMelneHHs Teln-
JOYTHAH3ATOPOB B YCJNOBHSX MOCKBBH OT BHAA TeNHOOOMEHHHKOB, Be-

Jiduisl AZ, TIPOAOMKMTENBHOCTH PaloOTBl YCTaHOBKM M crmocoBa mnpej-
OTSpalledHs HHeeo6)a3oBaHHA

{ — upcasapuTenbnuii  snextponoporpes; [/ — nepHoanveckoe oTKalouele
Toulloro no3avxa; I, 2, 3 — uycno cMeH paGoTLl YCTAaHOBKNH

ToBseHHoi Hacanku 200 py6/r). Bpalerne KOHCTPYKUHH
OCYLLECTB.ISACTCA 3JMEKTPOJBUraTesieM MoWHocThio | —2 KBT,
CO€/MHEHHBIM C PeAYKTOPOM (CTOMMOCTL MeTaJJHYeCKOR
KOHCTPYKLUMK TemjooOMeHHMKa NpuHATa pasHoit 0,45 py6/
/KT);

4) NMOBepXHOCTBK TenyooOMeHa B pPereHepaTHBHBIX Tel-
JooOMeHHKKax C Hecopbupyolnell Hacanakon siBasieTcs: rog-
pHpoOBaHHas aJMHHHeBast ¢oJabra ToamHHON 0,15 MM
(cTtonmocTb 1,57 py6/m2);

5) Kopmyc MIacTHHYATOrO peKyNepaTHBHOTO Temaoos-
MEeHHHKA H3rOTOBJeH U3 npoduJHpoBaHHOH cTafH, a Hacaa-
Ka — M3 aJlOMHHHUEBOI doabru ToauikHoi 0,2 MM (CTOMMOCTD
1,6 py6/m2).

HauGonee skoHomuyeckn a(pPeKTHBHLIM B yeJaoBUAX Mo-
CKBbl ABJACTCS MpUMeHeHHe BDPAlAIOILerocss pereHepaTHB-
HOTo TeilsIOO6MEHHIIK], ¢ copbupyiomleli Hacaakofi. BoJaee
HII3Kas 9KOHOMHYECKasi 3((PEeKTUBHOCTL MPUMEHEHUST Hecop-
GupyIOLLero pereHepaTopa Mo CPaBHEHHIO C pereHepaTopoM
¢ copbupyoueil Haca,1Kofl 00YCA0B.ICHA HAIHYHEM TENa006-
MEIHOH TOBEPXHOCTH H3 LUBETHOrO MeTassa (afioMHMHUA) W
hosee BLICOKON TeMiepaTypQil Haua.1a uHeeobpa3oBaHus.

[Ipu npaxTnuecknx pacueTax HpOEKTHPOBLULUKY, KaK npa-
BIL10, HE MOTYT NOJA0GPATH COOTBCTCTBYIOIEe 060pyI0BaHHe
TaK, UTOOLI TIOYUCHHBIH 3KOHOMINUCCKINTT 3ddherT Gbla paBeH
MAKCHMAILHO BO3MOXKHOMY. B ¢Bs1au ¢ 3Tum npu pacyerax
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YCT21OBKY C YTHJH32TOPOM 1a

rae IT,on — NPHBC!HEHNbIE 3ATPaThl Ha
24. 3TOT HuUTEpPBAN MOKa-

rpaHHUE YKa3aHHoOro uHTeDpBana, Ha puc. 1V
Sl YTOJLIEHUIBIME  ydacikaMu 1a BCex KPHBBLX.

B npuBefeHHbIX pacueTax yuTeHd CUeUM(HKE IPOERTi:-
POBAHUN UMCTO BEHTH/SLHOHHLIX YCTUIIOBOK. 1Tpu ucmosn3o-
BAHUM YTHAU3ATOPOB B CHCTEMAX KPYTJAOTOAUUHOrO KOH1If-
LMOHHPOBAlHsl BO3AYXa 2KOHOMHYECKHH 3 heKT pe3Ko BO3-
pacTaer — OHH OyAYT KOHOMHTb HE TOJbKO TEMJIOTY, HO H
XOJIOA.

[Ipn BO3MOXKHOCTH YTHJH3AUHH HECKOJLKHX MMEHOLLIHX-
csi B lIOMeIeHHH BI10B BTOPHYHEIX SHEpPropecypcos (Tenso-
BLIAEJeHHU] OT BbipaGaTbiBaeMOR NPOAYKLHH, TE€XHOJOTHUe-
cKOro 0o6opylOBaHus H ApP.) BBIABJIAIOT HX KOJHUECTBO K CO-
IOCTABASIOT ¢ NOTPEGHOCTbI) B TEIIOTE HA OTONHTENBHO-
BelTHISIILHOHHBIE 1 ApyrHe HyxAbl. Ecin kosuuectso BOP
Godblue MoTpeGHOCTH B HHX, TO HCIOJB3YIOT T€ HCTOMHHKH,
YTHAM3ALHS TEIA0TH KOTOPLIX 1aCT HAUGOJbLIHI IKOHOMH-
yeckuil addekT.

OnHAKO AJs BISBJACHNS TaAKHX HCTOUHHKOB BOP Heo6xo-
AHMO MpeNBapHTeILHO Pa3paboTaTh NPOEKTHL U CMEThl Ha
YTHIU3HPYIOL(HEe YCTAHOBKH [IJsl BCEX 3THX HCTOUHHKOB.
Takoll TpymoeMmko#l u Joporocrosiuleil paboThl MOXHO H30e-
%AaTh, BHIMOJHHB YNpOILEHHble pacyeThl (IKCIpecc-MeTod),
npenJoykeHHbie Kaun. Texd. Hayk M. A, Bapckum. Ha nep-
BOM 3Tafe MOKHO 0BOHTHCL 6e3 pa3paCOTKH NPOEKTOB yKa-
3aHHBIX YCTAHOBOK C TeM, YTOOLI Ha CJEAYIOIeM ITalNe Bhbl-
MOJHATL MX TOJbKO JAA5 Tex HcTOuHUKOB BIP, ucnosbsosa-
HHE KOTOPBLIX MpPK 3aJaHHBIX YCJOBHAX 3KOHOMMYECKH Hau-
GoJee uenecoobpasHo.

Taxue pacuerhl cAefyeT BLINOJHATbL TOJLKO Aaf HK3KO-
TeMnepaTypHbix BOP, a BO3MOXHOCTb YTHJAH3AUHH IS Ha-
rpeBa MPHTOUYHOTO BO3AYXA BLICOKO- K CpeLHeTeMIepaTyp-
HBX BOP HyxHC BLIABJAATL TONLKO C CaHHTAPHO-THIHEHH-
4eckOil TOUKH 3peHHS, TAK KaK 3KOHOMIlyeckas 11e/ecool-
pPa3HOCTL WX YTUAM3allHM, KaK NMpPaBHJIO, BechMa BLICOKAS.

DKOHOMMYeCKK LesnecoobpadHele AJf  YTHAM3AUMM HC-
TOYIIMKH HU3kOoTeMmnepaTypHbix BOP BulsBAsIOT nyTeMm mno-
C.1e10BATeIbHOR ONTHMHU3ALUHH COOTBETCTBYIOIIErO pelleHus,
nobuBasich Haubo/bliedl (IpaKTHYECKH B 34MdHHBIX YCAO-
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