OcHoBHag 3a/a4a CHCTEM TEIIOCHAOKEHHSI COCTOUT B MOJaye TeIa:

® IIPOMBINIICHHBIM TIOTPEOUTENSIM — Ha TEXHOJOTHYECKHE IPOIECCHI
Y HYKJIbI OTOIUICHUSI, IPUTOYHON BEHTUJISILIMKA Y KOHIAUIIMOHUPOBAHUSI BO3/TyXa;

® KOMMYHAJbHBIM — Ha OTOIUICHUE, BEHTUJISIIUIO M ropsiuee BOIOCHA0-
JKeHUE.

TennocHabkarolye CUCTEMbI OTBEUAIOT 3a M0J1avy Terljia JI0 TEIJI0BOI0
MyHKTa, K KOTOPOMY IIPUCOEAUHSICTCS MECTHAsI CUCTeMa TeIUIONOTPeOICHHMS.
Pacnpenenenue ke TEIJIOHOCUTENSA MO BHYTPEHHHM CHUCTEMAaM OTOILUICHUS,
BEHTWIAILIUHA U TOPSYETO BOJOCHAOKEHUS SBISACTCS OOS3aHHOCTBHIO BJIAJICITh-
1ICB 3JIaHUMH.

B cooTBeTCTBUU C 3TUM MOPSIAKOM TEIIOCHAOKAIOUIUE CUCTEMBI JTOTXK-
HBI 00eCTICUNBAaTh.

e OecriepeOOliHyI0 KPYIJIOTOJAMYHYIO TMOJady Terja BCEM MNOTpeOuTe-
JSM C MUHHUMAJIBHBIM IE€PEPHIBOM IS IPOM3BOJICTBA PEMOHTHBIX PadOT
B JICTHUM TIEPUOI;

e [OoJ/Iep)KaHUE Ha BBOJIaX MOTpeOUTENIed HEOOXOIUMBIX IapamMeTpoB
TEIJIOHOCHUTEJIS;

® COOJIOJIEHHE TAKOTO PEKUMa PETYJIUPOBAHUS M OOCIYKUBaHUs, MPU
KOTOpPOM OBl JOCTUTAJIaCh MaKCUMajbHas SKOHOMHMS TeIla BO BCEH cHUCTEME
TEIJIOCHAOKEHHS.

Kaxnas cucrema TeriocHa0XeHUsI COCTOUT U3 CISAYIOIIMX OCHOBHBIX
3JIEMEHTOB:

® NCTOYHHKA TETUIOBOW YHEPIHUU;

® TCILUIOBOM CETH;

e a0OHCHTCKHX BBOJIOB;

® MECCTHBIX CHCTEM ITOTpEeOHTENICH Tera.

Pabora Bcex 3THX 3J€MEHTOB OCHOBaHa Ha PAAC TECHO CIUICTAIOIIUXCS
SIBJICHUW W 3aKOHOB (DPM3WKH, XUMHH, MEXaHUKH, THJIPABIMKH, TEPMOIUHA-
MUKHA U Terionepenadyu. M3ydyeHue BCEro KOMIUIEKCA TEOPETHUYECKUX, TEX-
HUYECKUX W DKOHOMHUYECKHX BOIPOCOB, CBSI3aHHBIX C KOHCTPYHPOBAHHEM,
pacueToM, MOHTaXOM M dKCIUTyaTaluel YCTpONUCTB JjIsi IPOU3BOJICTBA U Tie-
pelayu TEIIOBOM SHEPTUU K MOTPEOUTEIISIM, a TaK)KEe PallUOHATILHBIM €€ UC-
MOJIb30BaHUEM, U COCTABJIACT COJepKaHuE ydeOHOU aucuMIuHbl «McTou-
HHUKHU M CHCTEMBI TCIUIOCHAOKECHUS.

[Ipu pacuere ¥ MPOEKTUPOBAHUU JTFOOON CUCTEMBI TEIIOCHAOKEHHUS Ya-
CTO TpeOyeTcss Ha OCHOBE CYIIECTBYIOIIUX CTaHAAPTHBIX M HOPMATUBHBIX
METOJIHK:

® OIICHUTh MaTepHaJbHBIC W TEIUIOBBIE OalaHChl OOBEKTOB CHUCTEMBI
TETI0CHA0KEHMS,



® ONpENEIUTh Pacxo/bl U HEOOXOAUMbIE MapaMeTPbl TEIJIOHOCUTENEH
JUTSL BCEX MPUCOEIUHIEMBIX K 3TOM CHCTEME MOTPEeOUTENEH;

® BBINOJHUATH PAacyeT NMPUHLMIHAIBHBIX TEIIOBBIX CXEM HCTOYHUKOB
TEIUIOCHAOKEHUS;

® IIPOM3BECTH TECIUIOBOW U TMAPABINYECKUM PacyeT 3JIEMEHTOB CUCTE-
MBI TETJIOCHA0KEHUS, TUPABINYECKUE PACUEThI TEIIJIOBBIX CETEH U T.1.

PacyerHble 3aBHCHMMOCTH

[Tanenue nmaBnmeHWs B TPyOONPOBOJE MOXKET OBITH MPEICTABICHO KAk
CyMMa JIBYX CIlIaraeMbIX: JIMHCHHOTO TAJIeHUS U MMaJICHUS B MECTHBIX COTIPO-
THBJICHUSX.

Ap = Apn + ApM’ Ia, (1)
r1ie Ap, — afieHue NaBlIeHHs BCIIEICTBUE TPEHHUS Ha yJacTKax Tpyoonpososa, [1a;
Ap, — TTIaZIcHNE TaBJICHUS B apMarype (BEHTHIX, 3aIBIDKKAX, KpaHaxX ! T.1.)
U JIPYTUX dJIEMEHTaxX 000py/10BaHusl, (KOJIeHaX, 1maidax, nepexoaax u T.11.).
dopMynbl ISl TUAPABIMYECKOTO pacuera TPYOONpPOBOJAOB BOJSHBIX
TCIUIOBBIX ceTe [2, 5] mpuBoasaTcs HIbKe.

CyMMapHbIe TIOTepH JaBJICHUS B TPyOOIIPOBOIAX HA TPCHHE M B MECT-

HBIX COITPOTHUBIICHUSX

AP =R lpp, Ia, )
rac Inp— IMpUBCACHHAA JJJINHA TPY6OHPOBOH3, M.,
IHp = I + IE1 M, (3)

3neck | — miMHa yyacTka TpyOOnpoBo/a 1o IiaHy, M.
DKBHUBAJIEHTHAsS JJIMHA MECTHBIX COMPOTHBIICHUH le, M

Ie:ZC% M, (4)

rae Y. C — cymma KO3 (PHUIIMEHTOB MECTHBIX COMPOTHBIICHUIA;
Di — BHyTpeHHU# AUaMeTp, M;
A — K03 PULMEHT THIPABIUYECKOTO TPEHHUS.
VY aenbHbIE MOTEPU AABJICHUS HA TPEHUE
()

GZ
R=6,27-10°A—L, Ta/w,
Di'p

rie Gy — cymMMapHbI pacyeTHBIM pacxoi CETEeBOM BOJABI B JBYXTPYOHBIX
TEIJIOBBIX CETSX OTKPBITHIX U 3aKPBITHIX CUCTEM TEINIOCHAOKEHMUSI, KI/4;
P — CPEIHSSA TUIOTHOCTh TEIIOHOCHTENS HA PACCUNTHIBAEMOM Y4ACTKE, KI/M.
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BuyTpennuii auametp tpyO

_[6,27-10°20G5
Rp o (6)

KoadduimeHT ruipaBIudecKoro TpeHHs:
e U1t 00acTH KBaJpaTHYHOTO 3akoHa (ipu Re > Re )

D

A= 1 5 ;
114+ 2Ig =L (7)
k3
e 151 JTFOOBIX 3HAYCHUH unciia PeliHonbaca (pubInKeHHO)
0,25 (8)
rA=011 LSy + 08 :
Di Re

rae K, — ko3 PUIHMeHT SKBUBAJICHTHOW IIIEPOXOBATOCTH, M.
[IpenensHoE uncno PeiitHoNbACA, XapaKTepU3YIOIIEe TPAHULIBI TIEPEXO/I-
HOM 00J1acTH U 00JIaCTH KBAJPATUYHOTO 3aKOHA
D; 9
Re,, =560—. ®)
P k
9
[IpenenbHast CKOPOCTh, T.€. CKOPOCTh MOTOKA, MPU KOTOPOU (M BHIIIE)
MMeeT MECTO KBaJIpaTHYHAs 3aBUCUMOCTD TTAJICHUS JaBJICHUS OT Pacxo/a.

Wi = 568%  wic. (10)
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KoHCTpYKTHBHBIN IrHAPABIMYECKUN pacyer
ABYXTPYOHOI1 BOASIHOM ceTH

KOHCTpYKTUBHBIN THAPABINYECKAN PACUET TEMJIOBOM CETH PEKOMEHY-
€TCA IPOBOJMTH IO MPUHATON BENWYHMHE YAECIBHOM JIMHEWHOW MOTEPHU JaB-
JICHUS.

B 3amauy pacuera BXOAUT OIpeeNieHUE JUaMETPOB TPyOOIPOBOIOB y4aCT-
KOB CETH, IOTEPh HAIOPA MO0 y4aCTKaM M Haropa CETEBBbIX HAcOCOB. Pacuer Be-
JieTcs 110 TabJIMIIaM WITH HOMOTpaMMaM THIPaBIIMUECKOro pacueTta [2, 5].

Pexomenayercsa mpu pacuere BEIWUYMHY YACIbHOW JMHEWHOM MNOTEPHU
JABJIEHUS TPUHUMATh!

e 151 MarucTpanbHbIX ceTeit AP < 80 Ila/m;

® JUISl pACIPEACIIUTCIBHON CETH W OTBETBICHUS K  3JaHUAM
AP=150-+-300 ITa/m.



I'mapaBmuaecknii pacyeT NPOBOAUTCA B CIEAYIOLIEHN ITOCIEN0BATEIHOCTH:

1. BeruepumBaercsa pacueTHass CXeMa TEIUIOBOM CETH, HYMEPYIOTCA
Y4YaCTKH CETH, HAa PACUETHBIE YYACTKU CETH HAHOCSTCA JJIMHBI U PACUETHBIE
pacxobl BOJIBI.

2. Beibupaetcs riaBHas (pacueTHasi) MarucTpaib (HanOosee yaaaeHHas
OT UCTOYHHKA TEILIA).

3. [lo cymmapHOMY pacyeTHOMY pacxoJy CETEBOW BOJbI HAa y4YaCTKE
10 HOMOTpaMMe HWJIM TaOJUIe ONpEeNeNsieTCss CTaHAapTHBIN AuaMeTp TpyOo-
IPOBO/IA, COOTBETCTBYIOIINM JOMYCTUMBIM 3HAYECHUSAM YAECIbHON JTMHEUHOU
noTepu JaBieHus win Haropa. Oukcupyercs 3nadenue AP; (Ahy), cooTer-
CTBYIOLIEE BEIOPAHHOMY CTaHJAPTHOMY AMAMETPY TPyOONpoOBOAA.

4. I'upaBIdYeCcKUN pacyeT PEKOMEHIYETCS HAuMHATh C IOCIEIHErO
yudactka. [lo u3sBectHoMy uaMeTpy TpyOOIIpOBO/Ia HA YyYAaCTKE U IPUHSB TUT
MPOKJIAJIKK ceTH (MOo/3eMHasi B HEMIPOXOJAHBIX KaHajaX WU Ha/JA3e€MHas) BbI-
Oupaercs THI KOMIIEHCATOpa: CajdbHUKOBBIM unu [1-00paszusbiii. [lpunumas
pPacCTOSIHUE MEXAY HEMOJIBH>)KHBIMHU WM MOJIBU)KHBIMU ONOPAMU ONPEIEIs-
€TCSl KOJIMYEeCTBO KoMmIieHcaTopos [3, 5, 10].

5. OmnpenensieTcss PKBUBAJICHTHAS JJIMHA MECTHBIX CONPOTHBIICHUH |,
B 3aBUCHMOCTH OT XapaKTepa CONPOTHUBJICHUS U JruaMeTpa Tpyoomnposoa [5].

6. Onpenensiercd noTepsl AaBJICHUS WU Halopa Ha PacYETHOM Y4YacTKe
o dhopmyie:

APya = Api (1 + ls) = Aps I, T/ (11)

WIH
12
Ahyy = Ahy (1 + Ixs) = Ahy, |, mpm Bog. cT., (12)
rae  |lnp— mpuBeneHHas MHA ydacTka TpyOOIpoBoaa.
B pacuerax 1ByXTpyOHBIX 3aKPBITHIX TEIIOBBIX CETEH MPUHUMAETCH,
YTO MOTEPHU JIABJICHUS (HAmopa) B MOJAr0IIEM TPYyOOIIPOBOIE paBHBI OTEPSIM
JaBJIeHUs (Haropa) B 00paTHOM TpyOOIPOBOJIE.
1. Ilo okOHYaHMM pacyueTa Y4YacCTKOB TEIUIOBOM CETH Ompenensercs
CyMMapHasi oTepsi JaBjieHus (Hamopa) B TJIaBHOW (pacyeTHOM) MarucTpaiu
TEITIOBOM CETH:

n (13)
APP =>"AP,, Tla
1

501041

n (14)
AHP = ZAhyq, M BOJI. CT.
1



Pe3ynbrathl rujpaBIu4ecKoro pacuera 3aHOCATCA B Ta0II. 5.

Tabmuia 5
JnunHa ygacTtka, M Muna | Cko- |lloreps | Ilotepu | Ilpu-
Pacxox | mo | axBu- MpUBE- | METP | pOCTb | yHElb- Ha Meya-
Ne| Bombl | mma- | Ba- JICHHAs BOJIbI Hast y4act- HUE
HY | JICHT- Ke
Hast
G I I3KB Inp d w Apn AP Ah
T/4 M M M M/c ITa/m I1a M BO/L.
CT.
I'maBHas pacueTHas MarucTpab
1
2
3
I. OrBerBacHHME 1 2Ap >Ah
| | | | [ | |
I. OrBerBaeHue 11 > APo > Aoz
| | | | | | |
ZApo ZAhOTB

8. HaxomuTcs HEOOXOAMMBIHN paciojiaraeMblii HAllop CETEBBIX HACOCOB:

AH, = AHpry + AHP + AH, (15)

e M BOIL. CT.,

rae AHppy — moTepu Hamopa B IOAOTpEBATENsAX ceTeBOM BoAbl TOY, npu-
HuMaercss AHpy = 15 + 20 M Box. CT.;

AH .y — pacnionaraemsiii Hanop Ha I{TII, npuanmaercs AH ., =20+25
M BOJI. CT.

[Tpu pacuere orBetBienuit Ha L{TII Heo6xoauMo coOM0aTh YCIOBHE:

AH,, > AH > + AH

OB M BOJ. CT.;

IITIT
AHg oY — OTepH HAmopa B OTBETBICHUH, M;
AH

OTBETBJICHUS OINpPEAENIAECTCS U3 MMbE30METPUUECKOro rpaduka riaBHON Maru-
CTpaJH.

yrn — PAcCToNaraeMblii Harop B MarucTpaiy B TOYKE MPUCOCTUHCHUSI




IMocTpoeHue NMbe30MeTPUYECKOr0 rpaduka

Bun nbe3omeTrpuueckoro rpaduka nokasas Ha puc. 1.

A Hen

JInHus cTaTndeckoro Hanopa

20

>
<

10+

A Hec

I
=

T3L||)> | | ] LlTrl

G, kr/c
D, Mm
Ah, m

Puc. 1. [Ibe30MeTpuueckuii rpapuk
TJIaBHOM MarucTpaiy U OJAHOTO OTBETBICHUS

[Tbe3oMeTpuueckuii Tpaduk CTPOUTCS B MaciiTade Mo pe3yjabTaTaM Tuj-
PaBIMYECKOTO pacyera ¢ MPUBSI3KON K pesibedy MECTHOCTH B CIEAYIOIICH To-
CJIeI0BATEIIbHOCTH:

1. BeruepunBaeTcsi cxeMa TEIUIOBOM CETH OJHOJIMHEHHAs B MacITade.

2. 0T yCIOBHOW IJIMHMM OTCYETa HAHOCUTCS pelbe) MECTHOCTH.
JI71s1 TOTO OTKJIAJBIBAIOTCSI T€OAE3UUECKUE OTMETKH MECTHOCTH Z, KOTOphIE
HaHECEHBbl Ha CcXeMy TeruioBou cetu. IIpu »ToM MUHUMAaNbHas OTMeTKa Z
MPUHUMAETCS 32 OTHOCUTEIBHBIN HOJb. [IprHUMaeTcs, 4To 0Ch TPYOOIIPOBO-
Jla CeTH COBITAJIACT C pelibe()OM MECTHOCTH.

3. OTknaapiBaeTCsl BbICOTa BcachiBaHUsI My, CETEBBIX HACOCOB OT OCH
TpyOompoBoaa. BricoTa BcachiBaHUs SKBHUBAJICHTHA HAMoOpy B OOpaTHOM



TpyOOIIPOBOJIE HA BCACHIBAHMH CETEBBIX HACOCOB U MOXKET OBITh MPHUHSTA
B npenenax 15-30 M Boa. cT.
4. OTkiagbIBaeTCs HAop CeTeBbIX HacocoB AH_, u ¢ukcupyercs pac-

noJyiaraeMblii Harop Ha koJuekropax TOLI.
AH 1, =AH ;, —AHppy, M BOLL. CT. (16)

5. CTposiTCs JIMHUHU HAMOPOB B MOJAIOIIEM U 0OpaTHOM TPpyOONpOBOIaX
nojaroield u 00paTHOM TPyOONPOBOIAaX TJIABHOM MaruCTpaIH.

Ha rpadwuke mokaspiBaroTCs 3HaY€HUS pacriojlaraeMbIX HAImopoB (Tepe-
nagoB pAaieHus) Ha LTIl m B Touykax NpHCOCAMHEHUS OTBETBJICHUN —

AH LTI AH OTB*
6. BI)I6I/IpaCTC}I BCIIMYMHA CTATHYCCKOI'O JAaBJICHUA U HA ITbE30OMCTPUYIC-
CKOM Fpa(l)I/IKe HAHOCHUTCA JIMHUA CTATHYICCKOI'O HAII0pa.

IHoBepo4HbI rHAPABINYECKHN pacyer

Ilenp mOBEpOYHOro pacyeTa — OIPEICICHUE IOTEPh JABJICHHUS Ha
ydacTKax TpyOONpoBOJIOB JABYXTPYOHOH BOJSHOM CETM M pacrojiaraéMbIxX
HalopoB Ha TEIUIOBBIX BBOJAX mHoTpeduTeneil. Meroauka npeaHazHayeHa
IUIS1 IEUCTBYIOIIEH CETH.

[lepen ruapaBIMYECKUM pacy€TOM COCTABIISIETCSl pacyeTHasi cXema Tel-
JIOBOM CETH C HAHECEHHWEM Ha HEHl UIMH U IUaMETPOB TPyOOIPOBOIOB, MECT-
HBIX CONpPOTUBIIEHUA U PACUYETHBIX PACXOJOB TEIJIOHOCUTEIEH MO BCEM
y4acTKaM CETH.

Pacuer npons3BoanTCs, HAUMHAS OT KOHUEBBIX YYaCTKOB (TO €CTh y4acT-
KOB 0e3 MpeAlecCTBeHHUKOB). Jlanee paccuuThIBaeTcs pacxoid JJis TeX ydacT-
KOB, KOTOPBIE SIBJISIOTCS NMPEIIECTBYIOIMMH U1 KOHLEBBIX y4acTKOB. Ecimu
YYaCTOK HE COJEP>KHUT TEIUIOBBIX BBOJOB, TOTJAa PacXxol BOABI Uil 3TOTrO
Yy4acTKa ONPENEAeTCs KaK CyMMa pacX00B BOJBI ITPEABIIYIINX YYaCTKOB.

Hwrxe npuBOOUTCS IOCIENOBATEIBHOCTh TUAPABIMYECKOTO pacyera.
[Torepu Hanopa Ha i-M ydacTke TpyOOIpOBOJIa ONPEACISIFOTCS:

AH; =BAh, ;L1073 + ARy, m, (17)

rae 3 — monmpaBOuYHbBIA KOA(D(UIIMEHT, NpUMEHSIEMbId npu KodppuuueHTe

SKBHUBAJICHTHOM MIEPOXOBATOCTU OTANYHOM OT K= 0,5 MM;
L — mrHa TpyOOIIpoBoOa Ha I-M y4acTKe, M;
Ath — yZIeJIbHBIC JIMHEWHBIC MOTEPU HAMOpa HA TPEHUE, MM/M:

0,102xw%p
Ahy, = m, MM/M, (18)
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rae  d,, — BHyTpeHHHI TuaMeTp TpyOOompoBoaa, M;

A — K03 PUIIMEHT TUAPABINYECKOTO TPECHHUS.
CKOpOCTh TETUIOHOCUTENST W HAaXOJIUTCS U3 ypaBHEHUSI HEPa3phIBHOCTH:

w=4Gy /(3,67: Di2 p), m/c. (19)
[Torepu Hanopa Ah,, B MECTHBIX COIIPOTHBIICHHUAX

Ah,, :ZCWZp/(Z), M.

[Totepu Hanopa Ha y4acTke Ha JBYX TPyOONpoBoAax (3aKphIThIE CUCTEMBbI)

(20)

AHi =2AHi,M. (21)
HOTepI/I Hariopa OT UCTOYHHKA TCIIJIa Ha I-M Y4acCTKE
i—-1
AHHIZAHi-f-AHi,M. (22)
1

Pacrnionaraemsrit HaIlOp B KOHIC Y4aCTKa

AHZG) = AH ) —AHg) m (23)

rae AHI[()(i) — pacroyiaraémblii Harop B KOHIIE y4acTKa, M;
p > .
AHH(i) — pacnojaraemblii Harop B Hayaje y4yacTKa, M;

AHy(jy — morepu Hamopa B 2 TpybonpoBoAax (IOAaroIIeM 1 00paTHOM)

Ha JaHHOM Y4YaCTKe.



