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MIPETACJIOBHE

PaiBuTHE TEILIOHEPTETUKH COTPOROXKIACTCH FIOCTOSHHLIM BO3pACTAHHEM

KA Xy B y 1 nep THBHBIX NAPOTYP-
OHHHBIX Y (IITY), rasoryp y {rTy). H
IHEProyc (AA2V), 8 BIX TAI0TYP ix asurarenax (CTJ0)

C pereHepaiMeli TeIUIR, B YC
MCTOYHMKW IHEPTHH, B TPAHCTIOPTHLIX CHCTEMAX TEII00GMEHHOE OGOP)‘D.OB&MH:
(rervioobmennbie annaparsl (TA)) cOCTaBNISET OCHOBHYIO HIIH BECOMY!O HacTh 1O
rabap Il M BO MHOTOM onpejenser ofye TexXHBKo-

HKOHOMHYECKHE MOKA3ATENH.

B PreTHKE Lip 3y TA p THIIOB M C pas-
AMHHBIMH TETVIOHOCHTE/IAMM (a3 — ras, ra3 — KHIKOCT, XKHIKOCTh — XKMAKOCTE).
Kaxk n scakyio Yo 1Y, P, MOXHO

PaKTEPHIOBATE % — €r0 3HEpreTHHEcKol
sthdexrusHocTso. B 06mem Biae srepreTHyeckas sddextrsrocTs onpeneﬂmcu
©ooT MEKTY 3ddexrom ( )
M 4AIPATAMH HA W3r " TA P
M 3aTPaThl S3HEPTHR HA MPOKAYKY TErUIOHOCHTENEH).
O NTO NpH pasp P X YCTaHOROK
6; cripoeKTHp dexTuaroe 6 P
Banue. Ha 3rane HAYXH ¥ & POM,
BBICOKYIO )CTH 61 0 0bop
WCTO. uH ¢ 61 ‘
JlaHnad KHHra OPHEHTHPOBAHA HA BOMPOCH! TEOPHH M TNPAKTUYECKOrO
p ¢ B p n HBIX
3HEPIETUUECKHX YCTAHOBKAX.

ABTOpBI 6naronap y PAH A.H.JleonTtseny

wnpodeccopy [.A. Ipedinepy 3a p JanHo¥ peGotal.

Kauwura wanana 8 pamkax OeaepanbHoli LENesoi NPOrpaMMbl KHATOMIAAHNA
Pocerm.



OCHOBHBIE OBO3HAYEHWS1

h — BbICOTA LICPOXOBATOCTH Wi pebpa, M;

d, ~ HapyxHbii uaveTp TpySel, M;

& — Koa(pPHUMEHT CONPOTHBEHKS KaHANA;

D— suyTpesnufi smamerp TpyOsl no # P

nuameTp pebpa, m;
— wWiAr BHICTYTIOR 1EPOXOBATOCTH WM pebep, M;
d— mxameTp ropna BeCTyna B 1pySe, M;
d, — IXBUBANEHTHDIN JHAMETD KaHasa, M;
71— MHCAO 3AXOROB CHAPANEHAIX BHICTYTIOR;
S = nt— mar cuupany, mar 1py6 B nyuxe, M;
51, S, — rionepexHLI M NPONOMLHEIA LIark TPYO B RyHKe, M,
§ = §/d, — orrocuTebusiil war Tpy6 B myuxe;
@ — Yron Mesxty OChI0 TpYOhI K TPORCILHOM OCHIO BRICTYNA,
L~ KoodunmenT TeruicotasH, Br/(v-K);
P — cKOpOCTD TEUEHHU B KaHane, wmlc;

wc,

A—xoad 1, B/ (wK);

v, p — K03dd W 1 ]
Hohd;

N = (NWNu)(ElE,) — kosdduument spdexTuarocTy unTeHCHOHXAUAK
TeroobMeHa;

V- obnem 6 win »;

S - ¥orp WM CTEHKH, M;

- KacaTenbHDe Hanpmweve Tpewd, Hv;

X, )/ — KOOPJIMHATSI BIOJIE W TIOTIEPEK NOTOKR, M;
Ap; p - nepenai nasnetus, nannesme, Hv’;

£— puMHa BIIOAL KaHANA v JUIANA TPY6bI, M;
p— nnoTHOCTS, KF/M’;

R — piyTpensnit panuyc 1pySal, M;

7, t—Temneparypa, K, °C;



At —TemnepaTypHbii #anop, °C;

B, G — QyHKUMY 11EPOXOBATOCTH;

g — IWIOTHOCTE TETUIOBOFO TOTOKa, B/MY;

Cp— YAENbHAA TEMI0eMKOCTD, Jii/(xrK);,

£ C; - xooddmuuuenTn mecTrOrO p (tpu  BHYTp
H BHeUIHeM 05 TexaHHI NOBEPXHOCTH);

0 — KonuyecTBO Tenna, Br;

N— MOWNHOCTE  TIpO) T Br, wim uucio Tpyd
8 MyMKe. LIT.;

E — sueprernueckii Koddidmsent;

Z, —umcsio paaos 1pyd B myUuKe 110 X0y NOTOKa;

Z - KoniecTBO XOJ0B B TpyOax;

G- pacxou , Kr/c;

K - xo3¢duipenT Tennonepeaays, Bri(m’ K);

F - TIOBEPXHOCTS TeTUI006MenRa, M.

Yueaa nouobuy

Re — uncro Pednonibaca; Pr — uneno [pannmis; Nu — wicno Hyccenpra;

St — uucno Crawrona; Re** - uucno P fica, 1oCTp no
notepu 3neprun; Rey** - umciio Peii AC, P 1o noTepH
HMITYTCa.
Hnaexcnt
I — riajgKas p Th; f— Cp ypa notoka; W — creika;

cp - cpeatsx eemmuMHa; 0 — FOPAO BEICTYNA MM CTAHAPTHBIC YCIOBHS:
co - HEROMYWEHHMBI TIOTOK MM OCh Kawana, L — CyMMApHeI napamerp:
Tp - TpeHue; N — JIOKATBHBI Napamerp; K — TOUKA MPHCOCMHEHMS FOTOKa;
‘ — BXO B TEMI0OGMEHHAK; ” — BLIXOR M3 6 KP — Kp
Beanymua; p— pebpo; n — RPoYKT.




Yacre I. IQOEKTUBHOCTD TA, PACHET
TEILTOOBMEHA H TPEHNA B KAHAJIAX TA

[nasa 1. 3QOEKTHBHOCTH TEILTOOBMEHHHUKOB,
METO/B EE OIIEHKH H CIIOCOBbI ITOBBILIEHA

P

L1. OpdexTHBHOCTE T H
RHIEHCHPHKAIMHE KOHBEKTHBHOrO Tenioobmena

PasbuTHE ABHALMK W IHCPIETHKH XapaKTCPH3YETCA HENPEPHIBHLIM yBelH-
HEHHEM KT/ TEILIOC/IOBbIX YCTANOBOK, I7aBHBIM 0GpasoM 3a CHET HapallMBaHHs
YAEALHBIX H npH Y Bee Gonee
IKOHOMHOTO PaCXOI0B2HUS 3HEPropecypcos. TernooOMeHHbIH aNnapaT — 0aHa 13
OCHOBHBIX HEOTBEMNEMBIX uacveli CHIOBOK ycraHoexku. CoO3nanue HOBBIX

YCTaHOBOK C BE Iueprer il
a TaKKe P cyuiecT HEPaspLIBHO CBASAHKI € PaspaboTKOH
Texi Ter 5t

Cosep o pata (TA) MHOTHMH
KAYECTBaMM: pi maccoii, THIO M3T [ A,
y u p , u
B pabore n nip.

Ectecteeno, 4TO B 3aBMCHMOCTH OT 00G7acTH HPHMEHEHHS OCHOBHbIE
KAYECTHA, BAMAKIUKE Ha BLIOOp MOFYT Jins
<1 V] pret Y pEHMY 4 XapaKTe-

PHCTHKaMH TenNNOOOMEHHUKA MOTYT C/YKHTE CTOMMOCTS H3rOTORIEHHA 1 IKCILTY-
ETAUMH, JOJIFOBEYHOCT: annapata M paa apyrux. B Tpancriopmuodi cuiorod

YCTaHOBXE, pHMEp B H WKC, MIABHBIE KAueCTBa TEUIO-
OGMCHH'HI(B — KOMITAKTHOCTb ¥ MaJjiaa Macca.
Hapameyphi. xapakrep p T8O 61 3

CBA3AHBL. 1M0O3TOMY HacTO YAYMUICHHE OJHONO M3 Ka4ecTs annapara ipHBOHT
K YXyZALICHHIO APYroro.
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cBszel MEXTy KaueCTBaMy annapara
Tlpouecc TennooTaaum
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N= 03164 -I—W’-”s (1.10)

Zd (dr

W3 zanmcanupix ypasuennit (1.5) u (1.10) crenyer, uyto yeenuuenme
P NoTOKA fIPA DPOYHX PABHEIX YCNOBHAX BhIIGIBACT
0T ponop! b POCTH TeueHHs
p crenesu 08 (W''), OpHAKO ONNHOBPEMEHHO MOLWHOCTG HA Bamy HacOCa
p potIOp HO CKOP B 2,75 (W),
Jou PHOTO  PeXBMa IC cooT MEHAIOTCS.

V; p p u p p ot
€r0 PasMepoB, Macchl M CT B ay TH 1P Hacoca

YROPOXKAET IKCIUTYATALMIO (3ATPATEL EKTPOIHEPTHM) M RACOCHBIH arperar.
Obwane napavetp

Ip P " Op CBA3eH MEXLy HHMH, HE MO3BONAIOT MOKA
ip Tb abH 10 KOHCTPY apara st moboi
npumerennn. Onnaxo wig PETHBIX Y ] p
MOCTATOMHO <pHTepHu BhifOpa ofiT HOM P TEo-
oOMeHHMKAa HE8 OCHOBE Ip Q 0, BLIFOHOrO
( O H it TOYEX 3PEHHA, COOTHOMICHHA MEXIY
Te i TakuM

KpUTEPHAM, GYNIET 3ddeKTiBHBIM.

B ip 3IHAPrETHKE ¥ nokasareis s¢dext TerIo-
OGMEHHUKA — IKOHOMWMHOCTS MCTIOTb30BAHMS BCEX BHIOB PHPOMHBIX PECYPCOB:
TOYLINBA, METANNA M T.A.

Cospemenizias  TeHaeHLUA pasnu'mn IMEPIETHKY ~  YKPYMHEHHE

[, 2]. Hanpusep, pyG
sneprotoka 800 MBT 118 KAMCKO-aYKHCKOrO YINA MMEET Maccy 2500 T
Koupencatop naposoit typGuss: K-800-240-4 coctonT 13 AByX koprycos, o6was
FUlON@ANb WX TIOBEPXHOCTH TennooGMera 41200 M, Ankia oftHoro Kopryca 12 .
Pacxon oxnaxpalouleli BogbI Yepes Kowdemcatop — 73000 MYu. Macca
xonzewcaTopa — 1100 v, macca Tpybroit cuctemsl — 366 T. Kopmycst

pa 1o y P PTHPOBKH ZENATCA Ha Gnoxu.
Ha npuson ump X po; ox BOY
uepes p, 3aTpat a0 1% aneprobnoxa. MouocTs,
5; s apol Wepes BCE TEIUIOOGMEHHMKY
T3C (3aTpatel Ha coBCTReHHnIe HyXan), nocturaer 10% ofwedi MomHOCTH
cTanumn [3]. O YTO HMAre TAKHX H uX
i 1peby1ot 6 3aTpar npup pecypeos pyR,
METANNOB, HEPY X P dep Y Tipu
3TOM Np p H 1y 6! o
p ABIOTCA 3ar] p cpeni.



ClienoBatensHO, IKOHOMMMECKH M IKOJOIMHECKH BEchbMa BAKHO TEXHH-

Heckoe P HX
rabapursl B y 1P T
pecype 1 paborbi, yme p =z Ha OKpy
ol cpeny. U b ) y TBO TEILIa,
p 8 TA. Tipu ¢ p

LOCTHIAeTCH HE TOJIBKO rabapuron 6 HO ¥ NOBbI-
WEHHEM ero HOCTH (YBesu 6; B
oBnema Ten0o6MeHHNKa).

B p i FHEPreTUKe K nocTaraer
150 m¥/m" 1ipw Mar ux u3 1py6 poM 12 - 40 M. YMenblueHne
Auamerpa Tpyd Ko 6 — 12 MM VI03BOAKET JIOCTAIATS: KOMIAKTHOCTH A0 250 MM,
a B MUACT peOpHCTBIX MOXHO 10osyuMT 6000 MY/M’

# Gonce. OAHAKO NOKA’ATENH TEXHHYECKHX OGBEKTOB SHAMHTENLHO YCTYNAIOT
GHONIOrMYECKHM  CHCTEMAM ('HBI!PHMCP, KOMIM2KTHOCTb JETKMX HeNoBeKa —
17500 m¥/n’). Crenopatensso, iiph paspaboTke TenIOOOMEHHHKOB CYIUECTBYIOT

fonbiuvie NEPCMIEKTHBE! MX Y P a HHCTPYMEHTOM
atoro HH iy -r
Tlocp M ¢ 6 MOXKHO YNYSUIM(s PEXRHM
paGoTsl 6 p P PatTypHeI Hanop, T.E.
CHH3UTh TEMIEPATYPY CTEHKH NPH (PMKCHPOBAHHOH TEMINIEPATYPe TIUICHOCHTESA
MM YBENHUYHTE patypy Tensn DpH o
DOTYCTHMOM TEMIIEPATYPE CTEHKH.
TloBpineHHC  TEXHHYECKOFO YPOBHA T o1 o obt
PEACTBOM b 61 ynyuuaeT obime XapakTepHCTHKH
TeNNOIHEPIETHYECKOM YCTAHOBKH, BKJ MH puLHp bie TeTLo-
oOmerHuky. Ha HACTORIUEM 3Tane PaIsuTHS FHEpreTHky NPH YCIOBMK HCNONb-
3OBAHHA P OHCT! cranei Y
W UHOCTH  NPOME y (NTY)
M apyrux prex y K ITyTeM P TCIUIOBOMH
CXEMBI, HAuaMbHbIX MAPaMETPOB M2pa M OB HHA KN TYpOuE
¥ KOT/IOB VIPAKTHHECKH P e 0 p TOTBA
CYWECTBEHNO 3ABHCHT OT P B2 6i 0 Py
IHepr k. Mosromy ¢ Ter10o6! CHYXHT MOUIHBIM
cpesicTEOM b HE TONBKO 0 obopy-
JIOBAHWA, HO M TEILIOMCPI B UCIIOM.

1.2. Quenxa 3G PeKTRBHOCTH TeNN00OMEHHHKOB

B HACTOAUEC Bpemsl CYWCCTBYCT OOBOJIBHO MHOIO MCFO/IOB OLICHKH
apdexrnerocTy TA. PaccMOTpuM OCHOBHBIE.






