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B HacTosillem OOKyMeHTe coep)XaTCs PUCYHKM, CXeMbl U onuca-
Hue 6a3bl napameTpoB TennosbiuncnutTena B3JIET TCPB ncnonHeHus
TCPB-044 kxomnnektauum NTANT.

B cBs3M ¢ npoBOANUMBIMM KOHCTPYKTUBHbIMKM gopaboTkamu 1 yco-
BEPLUEHCTBOBAHUAMMN B TEMMOBLIYUCIINTENE BO3MOXHbI OTANYUA OT
HaCTOSILLLEro PyKOBOACTBA, HE BIMSAIOLIME HA METPOSIOrMYeckne xapak-
TEPUCTUKM 1 PYHKLMOHANbHbIE BO3MOXHOCTU U3AENMS.

MEPEYEHb MPUHATBLIX COKPALLEHNN

BC - ropsiyee BogocHabxeHue;

[lor. 3H. - 4OrOBOPHOE 3HAYEHUE;

HC - HewTaTHasa cuTyauus;

no - NpeobpasoBartenb AaBEHNS;
MNP - NpeobpasoBaTtenb pacxoaa;

nT - NpeobpasoBaTtenb TemMnepaTtypsbl;
CcO - CMCTemMa OTONNeHus;

TB - TeNNOBbIYUCNINTEND;

TC - TennocucTemMa.

NMPUMEYAHUME. Bua HanmeHoBaHMA uMnu 0O03HAYeHMUs, BbIMOS-
HEHHOro B TEKCTe M Tabnuuax MOMy>XMPHbIM LWPUETOM, Hanpumep,
Tennocucrembl, COOTBETCTBYET €ro OTOOpPaXXeHUo Ha gucnnee npu-
oopa.
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NMPUNOXEHUE A. KoHCTpyKUUA TennoBbIYUCIUTENSA
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(BMA cHU3y)
* - CNpaBOYHbIN pa3mep

1 — Oucnnel uHOukamopa; 2 — ceemosol uHOukamop owubok u HC;
3 — KHoMKu ynpaeneHusi; 4 — 2epmoeeod kabesisi numaHusi; 5 — pasbem
uHmepgelca RS-232; 6 — kaberibHbie 8800bI; 7T — pa3bem UHmMepgel-
ca USB; 8 — cepbea 05151 0c8060x0eHus 3awieriku, ¢hukcupyroweti Kop-
nyc TB Ha DIN-pelike.

Puc.A.1. TennoBbluucnutens ucnonHeHnsa TCPB-044 komnnektauuu JIAUT.
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GB2, GB3 - mecma ycmaHosku bamapeli pe3ep8Ho20 3/1eKMPOnuUmMaHusi;
X1-X3 - pasdbembi nodkno4eHuUs1 kabeneul ces3u Modyrnsi U3MepumersibHO-
8bI4UC/IUMEIbHO20 C MOJYieM KoMMymauuu;
XP2 - pasbem nodknoydeHusi kabens uHmepgbetica RS-232;
XP3, XP5 - 0epxamenu 6amapel pe3ep8HO20 351IeKmMpornumaHusi;
SB1 - MukpokHorika nepe3sarycka TB;
SB2 - MukpokHorka ycmaHosku pexuma HACTPOUKA (nod nnom6od);
SB3 - MUKpOKHOrKa ycmaHosku pexxuma CEPBUC (nod nnombod).

Puc.A.2a. Bug nnatbl MOAYynsA NU3MepUTENbHO-BbIYUCIIUTESILHOTO.
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SHIELD2
PT3A
PT3B
LEAD3B
PT4A
PT4B
LEAD4B
SHIELD4
+24V
GND

FU1, FU2 - npedoxpaHumenu;
X1-X3 - pasbembi nodKnoveHuUsi kabeneu cesa3u Modyrsi KOMMymauuu ¢ U3-
MepumesibHO-8bI4UCIUMETbHbIM MOOYIeM;
X4 - pasbem uHmepghetica UART;
XT1-XT4 - KneMMHbIe KOT0OKU rnooKnroYeHusi kabeneu cessu ¢ T1...I1T4;
XT7 - KnemMmHasi Korio0Kka rnooK4YeHUs HarnpsXxeHuss numaHusi =24 B;
XT8-XT12 - knemMmHbIe KOrlo0KU nooOktovyeHusi kabeneu cesidu ¢ [1P1...T1P5;
XT17-XT20 - KnemmHble KOMoOKU rnodknoyeHusi kabeneu cessu ¢ MN41...144,
XT23 - peseps (He 3adelicmeosaH);
XT24 - knemMmHasi Kornooka uHmepghetica RS-485;
SAl/1 — SAL1/9 - nepekrtodamernu pexumos paboms! UMyibCHbIX 8x0008 [1P.

Puc.A.26. Buag nnatbl Mmoaynsa KOMMyTauum.
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- CMpaBOYHbIV pasmep

1 — 3a0Hs9 naHenb Kopriyca TB; 2 — DIN-pelika; 3 — 3awernka

Puc. A.3. Bupg csagu tennoBbluncnurtens Ha DIN-peunke 35/7,5
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NMPUNOXEHUE B. CxeMbl noakKno4YeHUA TennoBbluMcnuTens

TennoBblYUCNTENDb
ne1 XT8 XT7
BhIX UMM, + |— PULS1 n - _ on B
BbIX. UMM. - —] GND B
XT9 XT4
NP2 ] PULS2 PT4A ’\I 1 NT4
—|__GND LEADAA E‘%}#T,j
XT10 PTaB |12 ! ‘ [
nps [ |_PULSS LEAD4B |+ 14, :
N BC., n SHELD4}—Y 77T~
XT11 n vea
npa []__PuLs4 a PR | —
gy S T LEAD3A|——
XT12 a S 1
nps | |—PULSS LEAD3B |—t ]
J RS M SHIELD3—Y
o XT2
A PT2A |3 -
noL _ YT17 y LEAD2A| ] :
“En () + 24V n PT28 [—i i
P (BbIX. 4-20 MA) |——1 PRESS1 A LEAD2B [—t—
t GND SHIELD2 J
XT18 K XT1 -
£ +24V o PTIA [—t— nT1
nA2 .+ Pressz M LEADIA[——
Y oo M PT1B : .
XT19 y LEAD1B [—t—
() +24v T SHIELDL—
nAs I I PRESS3 a
Y ew L
XT20 n XT24
() +24V n GND | RS-485
nad I I PRESS4 RS-485_1_D- <\:l‘>
4l ey RS-485 1 D+
XT23
GND
RS-485 0 _D- | peseps
RS-485 0 D+

Puc.B.1. Cxema noaknio4eHU K nnate MoAaynsa KOMMyTaLUMK.
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B "B3NET 3P"

PULSEL (2...5)+ | 1 [TSOUTH ]| 1
GND - - 2 | TS OUT (-)
- Ans ucnonHexnun SPCB-XX0(J1, ®)
B "B3NET 9P"
PULSEL (2...5)+ | BbIXOO-1 (+) XT2
GND - < BbIXOO-1 (-)
- Ana mogudukaumm «Jlant-M»
a) Pacxogomepa anektpomarHutHoro «B3JIET 3P»
B "B3JET MP"
PULSEL (2..5)+ [« D OUT1(2..4)+] XPs6...
GND - - D OUT 1 (2...4) - XP9
- ansa ncnonHeHnn YPCB-1xx (u)
B "B3JNET MP"
PULSEL (2...5)+ [« D OUT1(2) +
GND - < D ouT 1 (2)- | XP6 XP7
- Ana ucnonHeHus YPCB-311
B "B3NET MP"
PULSEL (2...5)+ [ TSOUTO(1..8) + | v
GND - - TS OUTO (1...8) -

- ansa ncnonHeHnn YPCB-5xx (u)

6) Pacxopomepa ynbTpassykosoro YPCB «B3JIET MP»

Puc.b.2. Cxembl nogknioyeHuss pacxopomepoB dupmbl «B3JIET» k TB no
MMMNYJSIbCHbIM BXOAaM.
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NMPUNOXXEHUE B. Cxema BXOAHOro Kackaga UMnyribCHbIX BXO-

noB
SA1/1 (SA1/2 ... SA1/5)
10 kOm "PASSIVE"
L
"ACTIVE"
510 Om
. 1
PULSE | |
0,01 Mk®
— 33 kKOm

GND

Puc.B.1. Cxema BXxogHOro Kackaga MMnynbCHbIX BXOAOB.

BxogHon kackag MoxeT paboTaTb B ABYX pexumax, yCTaHaBnvBa-
eMbIX Mpu nomoLuu nepekntovartena SAL:

- B aKTUBHOM peXnme BXOAHOW Kackag nutaeTtcs oT BHYTPEHHEro NcTou4-
HUKa HanpsaXXeHunA,

- B NaCCUBHOM pexXume BXOAHOW Kackapg OTKIIOYEH OT BHYTPEHHEro nc-
TOYHUKa HanpaXXeHuA.

B akTMBHOM pexume Ha BXog MOryT noAaBaTbCs 3aMblKaHUS 3ek-
TPOHHOIO UM MexaHW4eckoro krtoya 6e3 nognutku. ConpoTmBneHune
BHELLUHEN Lienn NpyY 3aMKHYTOM COCTOSHUWU Kitoda He AOSMKHO MnpeBbl-
watb 500 Om, a TOK B pa30MKHYTOM COCTOSIHUM HE OOMKEH NpeBbIWaTh
5 MKA.

B naccuBHOM pexume Ha BXOL AOSMKHbI NOAABaTbCA MMMYMbCbI
HanpsbkeHust ¢ napameTpamu: norndeckui Homnb — 0...0,5 B, normnyeckas
eanHuua — 3,0...5,0 B.

|_|pl/l NOAKMKOYEHUN K UMNYINbCHbIM BXO4aM LOOJDKHa cobntogaTbes
NOJIAPHOCTb B COOTBETCTBUN C 0603Ha4YeHnemM cuUrHarnos.

B 3aMKHYTOM cocTosiHuM nepekntovatens SA1 BolITEKaOLNIA TOK He
oonee 330 MKA.

BHUMAHME! [lepeknrodyamenu SA1/1-SA1/5 OosmkHbI 6bImb
ycmaHoeneHbl 8 nonoxeHue «ACTIVE» Ons umnynbcHbIX 8x0008,
K KOMOpPbIM He MOOKTHYeHbl UCMOYHUKU UMIYJIbCO8.

BHUMAHMWE! MakcumanbHO donycmuMoe HarnpsiKkeHue Ha UM-
nynbCHbIX 8xo0ax cocmaesnsiem 5,5 B!
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NMPUNOXEHUE I'. UCTOYHMKN BTOPUYHOIO NUTaHUA
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a) Bng cnepeau 0) Bug cboky

* - CNpaBOYHbIV pa3mep

1 — BUHMbI KNEMMHOU KOTOOKU 8bIXOOHO20 HarnpsiXXeHusi =24 B;

2 — c8emodOUOOHbIU UHOUKamMop BKIIYEHUS UCMOYHUKA 8MOpPUYHO20
numMaHusi;

3 — 8UHM MOOCMPOUKU 8bIXOOHO20 HalpPsXKEHUS;

4 — GUHMbI KIIEMMHOU KOMMOOKU MOOKITIOYEHUS] HarpsKeHUs numaxusi
~220 B 50 'y (L — nuHus, N — Heimparb);

5 — cepbea 05151 0c8060)K0EHUS 3aUeIIKU;

6 — 3awesika 0ns kpenneHus Ha DIN-pedlike.

Puc.l'.1. UcTouyHuk BTOpHUYHOro nutauus cepum HDR-15-24 (=24 B 15 Br).
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a) BuA cnepeaun 6) Bua cboky

* - CnpaBOYHbIN pasmep

1 — 8UHMBbI KneMMHOU KO100KU 8bIXOOHO20 HarpsixxeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKamop BKMHYEHUS UCMOYHUKa 8MopUYHO20
numaHusi;

3 — 8UHMbI KNEMMHOU KO/OOKU MOOK/OYEHUS] HarpsKeHUs numanHusi
~220 B 50 'y (L — nuHus, N — Heumparb);

4 — cepbea 0515 0c8060XX0EHUS 3aUierIKu;

5 — 8uHM noAcmMpoUKU 8bIXOOHO20 HarpsXXeHUs;

6 — 3awesika 0ns KpenneHus Ha DIN-pelke.

Puc.l'.2. UcTOYHMK BTOpUYHOro nutaHma cepum HDR-30-24 (=24 B 30 BT).
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NMPUNOXEHUE [. Pa3spsgHocTb MHAUKaLMKM napameTpoB B TB

PaspsgHocTb
O6o3HayeHre
napameTpa HaumeHoBaHWe napameTpa, 3Hak MHOMKALMK Mpumeva-
€ANHULbI N3MEpPEeHUs yucna Luenaa L'J,p06HaF| HUA
NPy MHAKKALMK
4YacTb 4acTb
Gm Pacxon MaccoBbIi [T/4, Kr/MUH] 1-7 5-0*
Gv Pacxon o6bemHbIit [M3/Y, n/MUH] 1-7 5-0*
t Temnepartypa [°C] + 1-3 2
At Pa3HoCTb 3Ha4eHui Temnepatypsl (B no- + 1_9 9
parowem n obpatHom Tpy6onposoge) [°Cl |
[asneHve [MMa] 1 4
p [krc/em?] 1-2 3
[6ap] 1- 3
[MM pT. CT.] 0
AP lMonpaska faBneHus Ha BbICOTY cTonba + 1-9 9
Xngkoctu [M Bog. CT.] B
M Macca TennoHocutenst  [1] 1-9 3 Mpum.1
V Obbem [Mm?] 1-9 3 Mpum.2
Q Konunyectso tennotel [MBT-y, X, Mkan] + 1-9 3 Mpum.3
E Tennoeasi mowHocTb [MBT, I/, Mkani] | + 1-6 4-0*
T Bpemsi [4:MuH:C] 2 0
h YoenbHas sHtanbnust [Mkan/t, MIDk/T] + 1-3 3
o} MnoTHOCTb [T/m3] 1 4
R ConpoTtusnexve anektpuyeckoe [OM] 1-4 2
| Cuna Toka [MA] 1-2 2
E YacToTa cneposaHns umnysbcos [IMU] 1-4 5_Q*

NMPUMEYAHNA.

. MepenonHeHue cyeTynka HacTynaeT, ecnum 3HaveHne M > 1-10° T. Mo-

crne nepenosiHeHna cYeT4yYnka OoTCHeT Ha4vuMHaeTCd C HyJlieBOoro 3Hade-
HUA.

. MepenonHeHne cyeTuynka HacTynaeT, ecnu V > 1.10° m3. MNocne nepe-

NOJIHEHUA CHETHYMKA OTCHET HAYMHAETCHA C HYyJ1eBOro 3Ha4yeHu4.

. MepenonHeHne cyeTumka HacTtynaet, ecrnv Q > 1.10° 'Ox. Mocne ne-

penoJiIHEHNA CHEeTHMKa OTCHET HA4YMHaAETCA C HyN1eBOro 3Ha4eHu4.

. CUMBOMOM «*» OTMEYeH AnanasoH MHAMLMPYEMOrO KONM4ecTBa pasps-

AoB OpoOHOM YacT ynucna. [ns Yicna ¢ MMHUManbHOW pa3psigHOCTLIO
Lerion YacTu KONMMYeCcTBO MHAMUMPYEMbIX paspsaoB B ApOBGHON Yactu
OyaeT mMakcumanbHO BO3MOXHbIM (Hanpumep, Gm = X, XXXXX). U, co-
OTBETCTBEHHO, HA0BOPOT.
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NMPUNOXEHMUE E. TunoBble cxeMbl U3aMepUTesibHbIX CUCTEM U
anropuTMbl pacyeTa

B npunoxeHun npuBegeHbl BO3MOXHbIE CXeMbl TenrnoyyeTa, Kak
«3UMHUEY (ON51 OTONUTESTbHOIO Ce30Ha), TaK N «NeTHUe» (4N MexXoTo-
nuTenbHoro cesoHa). Ona ynobcTtBa cxembl CHabxeHbl OGyKBEHHO-
undpoBbiMM KogoBbIMKU 0603HaveHnsamu (A1, A10, B1 n 1.4.). B Tenno-
BblYMCIIUTENE Takme 0003Ha4YeHUs He NpeyCMOTPEHbI.

Takke npu onncaHnM cxem Tennoy4eTa U anropuTMoB pacyeTa uc-
nonb3oBanucb crieaylolme rpaduyeckne U CUMBOJSbHbIE YCIOBHbIE
0003Ha4veHuns:

- NpeobpasoBaTenb AaBNeHus;

@

-n peo6paso BaTeJlb pacxona,

!

- NpeoGpasoBaTenb TeMrnepaTypbi;

P1,...,P4

- aBneHue TennoHocuTens, namepeHHoe npeobpasoBaTte-
navum NAa1,....,NMN04 cooTBETCTBEHHO;

Gvl, ..., Gv4

- 06BbEMHbIV pacxoq TeNOHOCUTENS, U3MEpPEHHbI Npeobpa-
3osatensamu MP1,....,MMP4 cooTBEeTCTBEHHO;

Gvl KOHTPONbHbIN

Gv2 KOHTPONbHbIN

- 06BbEMHbIN pacxoq TeNOHOCUTENS, U3MEpPEHHbI Npeobpa-
3oBatenem MP1 (MP2) n B pac4yetax He UCMNOSb3yEMBbIN;

- TeMmnepaTypa TENNoOHOCUTENS, U3MepeHHas NpeobpasoBa-

t1, ..., t4
Tenamu MT1,....,M1T4 cooTBETCTBEHHO;
- Macca TennoHocUTeNs, npoweauero 4yeped npeobpasosa-
M1, ..., M4 )
Tenu pacxoga MNMP1,...,1MP4 coOTBETCTBEHHO;
h1 ha - QHTanNbNUA TENMOHOCUTENA AN pacyHeTHoro kKaHana 1,..., 4
CY COOTBETCTBEHHO;
hxs - QHTaNbNUSA HA UCTOYHUKE XONTIOQHOW BOAbI;
Qrcl, Qtc2 - TENNO B pacyeTHoM Tensniocucteme 1, 2;
Mtc1, MTc2 - Macca TennoHoCcuTenNs B pacyeTHon Tennocucteme 1, 2;
- NHOEKCbI NapamMeTpPoB, OTHOCALLNXCA COOTBETCTBEHHO K CU-
B, CO, TC CTeMe ropsiyero BogocHabxeHus, cucteme oTonneHust nmdo

K Tennocmcreme B LLEINTIOM.

15

// B3/ET



E.1. Cxema A1. 3akpbiTas cuctema oTonsieHUs. Y4eT no pacxogomepy nps-
Moro TpybonpoBoaa

t: P, Gwa
M3 TC1
t P GVZ KOHTPONbHbIN Cucrema
2 2 pon oTonneHus
B TC1 4LL_®—
Tun pacyeTtHon TC AnropuTmbl pacyeta
TC1 Tun CO Q1cl =M1(hl-h2) ‘ M1c1* = M1 - M2

* — NpY NPOrpamMMHO OTKIKOYEHHOM KOHTPOSbHOM pacxogomepe MTc1= otkn

E.2. Cxema A2. 3akpbiTasi cuctema oTtonneHusl. Y4yeT no pacxogaomepy o6-
paTtHoro Tpyb6onpoBoaa

tq Pl GVl KOHTPONbHbIi
M3 TC1
tz P, GV oronnenns
Tun pacyetHon TC AnropuTtmbl pacyeTta
TC1 Tvn CO Qrcl =M2(h1l-h2) MTc1* = M1 — M2

* — MpU NPOrpaMMHO OTKIKOYEHHOM KOHTPOSIbHOM pacxogomepe MTc1= otkn
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E.3. Cxema A3. Cuctema TennonotpebneHus ¢ opraHusaymen yyeta no ABym

pacxonomMmepam
t1 P Gw:
M3 TC1
tz P, GV, oronnerns
B TC1
Tun pacyeTtHon TC AnropuTtMmbl pacdeTta
TC1 tvn TC Q1c1 =M1(hl -hxB) —M2(h2 -hxs) | MTc1 =M1 - M2

E.4. Cxema A4. OTKpbITas ABYXTpyOHasa cuctema TensiocHabxeHus ¢ pacue-
TOM OTOMSIEHUs NO pacxoaomepy obpaTHoro Tpy6onposoaa

t1 Pl GVl
M3 TC1
Cuctema Cuctema
tz P, Gv oTonneHus > rsc
B TC1
Tun pacuyeTtHon TC Anroputmbl pacyeTa
TC1 Tvn CO Q1cl =M2(h1-h2) MTtc1 = oTkn
TC2 tvn B Qtc2 = (M1 - M2)(h1 - hxB) MTc2 = M1 - M2
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E.5. Cxema A5. OTKpbITaa TpexTpybHas cMctema TensocHabXXeHUA ¢ TYyNnUKo-
Bou NBC. YuyeT B KOHTYype OTOMSIEHMA NO pacxoaomepy obpaTHoOro

TpybonpoBoaa
t1 P GVl KOHTPOSbHbIN
M3 TC1
Cuctema
t2 Py Gvz oTonneHus
B TC1
ts P3 Gvs
U3 TC1 Ha 'BC
Tun pacyeTtHon TC Anroputmbl pacyeTta
TC1 tvn CO Q1c1 =M2(h1-h2) MTc1 = M1 - M2
TC2 tun I'B Qtc2 = M3(h3 - hxB) MTtc2 = M3

* — MpK NPOrpPaMMHO OTKITHOYEHHOM KOHTPOSIbHOM pacxogomepe MTc1= otkn
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E.6. Cxema A6. OTKpbITas YeTbipexTpybHas cuctema tennonoTpedbneHusa ¢
uupkynsiuen NBC. YyeT B KOHTYype OTOMNEHUA MO pacxoaomepy
obGpaTHoro TpybonpoBoaa

M3 TC1

B TC1

N3 TC1

3

t1 Pl GVl KOHTPOJbHbIN

tz P Cucrema
Gv, oTonneHus

BTCl1 «

ts Ps
Gvs
>LL_€ ’—» HaIrBC
ta Py
@ GV4
L—®7 Linpk. FBC

Tun pacyetHon TC

AnropuTMbl pacyeTa

TC1 ™vn CO

Qrel = M2(h1 - h2)

MTtc1* = M1 - M2

TC2 Tvn I'B

QT1c2 = M3(h3 - hxB) — M4(h4 — hxB)

MT1c2 = M3 - M4

* — Npu NporpamMMHO OTKMNIOYEHHOM KOHTPOMbLHOM pacxogomMmepe MTc1= otkn

19

// B3/ET



E.7. Cxema A7. OTKpbITas TpexTpybHas cuctema TennonoTpedneHns ¢ Tynu-
koBon cuctemoun NBC. YueT B KOHType OoTONSEHUA NO pacxogome-
py noaarwluero Tpyéonposoaa

M3 TC1

tz2 Py Cucrtema

Gv; KOHTPOMbHbI oTonneHuns

B TC1
ts Ps
GV3
W3 TC1 Ha 'BC
Tun pacyeTtHon TC AnropuTmbl pacyeTa
TC1 ™un CO Qtrcl =M1(hl-h2) MTc1* = M1 — M2
TC2 tun I'B Qtc2 = M3(h3 - hxB) MTtc2 = M3

* — MpW NPOrpPaMMHO OTKITHOYEHHOM KOHTPOSIbHOM pacxogomepe MTc1= otkn
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E.8. Cxema A8. OTKpbITas 4YeTbIpexTpybHas cuctema tennonoTpedbneHusa ¢
uupkynsiuen NBC. YyeT B KOHTYype OTOMNEHUA MO pacxoaomepy
nopakoLlero Tpyéonposoaa

M3 TC1

t2 P Cucrema
Gv, oTonneHus

KOHTPOJbHbIN

B TC1
ts P3
Gvs
Ua TC1 HaIBC
t 4 P4
@ GV4
BTCl1 « Lupk. IBC
Tun pacyeTtHon TC Anroputmbl pacyeTa
TC1 ™vn CO Qtcl=M1(hl-h2) MTc1* = M1 - M2
TC2 tun I'B Qt1c2 = M3(h3 - hxB) — M4(h4 - hxB) | MTc2 = M3 - M4

* — MpW NPOrpPaMMHO OTKITHOYEHHOM KOHTPOSIbHOM pacxogomepe MTc1= otkn
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E.9. Cxema A9. OTKpbITas YeTbipexTpybHas cuctema tennonoTpedbneHus ¢
uupkynsiumen NBC

ts P
t P 3
! ! GVl GV3
M3 TC1L»
t2 P Cucrtema ta Pa Cuctema
Gv; oTonneHus Gv, rec
B TC1
Twun pacyetHon TC AnropuTMmbl pacyeTta
TC1 tun TC Qtcl = M1(hl - hxB) = M2(h2 — hxB) | MTcl = M1 - M2
TC2 tun B Qtc2 = M3(h3 —= hxs) = M4(h4 — hxB) | MTc2 = M3 - M4
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E.10. Cxema A10. OTKpbITasa TpexTpybHasa cucrema tennonorpedneHus ¢ Ty-
nukosou N'BC

ts P
t1 P 3
! GV]_ GV3
M3 TC1L»
tz P Cucrema Cucrema
Gv, oTonneHus rec
B TC1
Tun pacyetHon TC Anroputmbl pacyeTta
TC1 Tun TC Qtcl = M1(h1 - hxB) — M2(h2 — hxB) Mtcl =M1 - M2
TC2 tun B Qtc2 = M3(h3 - hxB) MTtc2 = M3
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E.11. Cxema A1l. OTKpbITasa ABYXTpyOHasi cuctema TennonoTpebneHus c
pacyeToM OTOMMEHUA MO pacxoAomepy noparliero Tpyéonposo-

Aa
ti1 P Gwv:
U3 TC1
Cucrtema Cuctema
t2 P, Gve oTonneHus > rBC
B TC1
Tun pacyeTHon TC AnropuTmbl pacyeTta
TC1 mun CO QT1cl =M1(h1l-h2) MTtc1 = oTkn
TC2 twun B Qt1c2 = (M1 - M2)(h2 — hxB) MTc2 = M1 - M2
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E.12. Cxema B1. Cuctema 'BC. YueT no AByMm pacxogomepam

t 1 Pl le

N3 TC

t P,
GV2

N3 TC

Tun pacyeTtHon TC

AnroputMmbl pacyeTta

TC2 ™n B

Q1c2 = M1(hl - hxB) + M2(h2 - hxB)

Mtc2 = M1 + M2

E.13. Cxema B2. Cuctema 'BC ¢ uupkynsiumen tensioHocuTtens

t 3 P3 GV3

U3 TC HaIBC
tg P4
GV4
BTC « Uwupk. F'BC
Tun pacyetHon TC AnropuTmbl pacyeta

TC2 ™in B

Qtc2 = M3(h3 - hxB) — M4(h4 - hxB)

MTc2 = M3 - M4
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E.14. Cxema B3. TynukoBas cuctema 'BC.

ts P3 GV3

UsTC Ha rBC
Tun pacuyeTtHon TC AnropuTmbl pacyeta
TC2 Tun B Qt1c2 = M3(h3 — hxB) MTtc2 = M3

E.15. Cxema B4. Cucrtema 'BC c opraHusaumen yyeta no Tpem pacxogome-

pam
ts Ps
t1 P
! Gv, Gvs
U3 TC1
t 2 P2 Cucrtema Cucrtema
Gv2 oTonneHus rsc
U3 TC1
Tun pacyetHon TC AnropuTmbl pacyeta
TC1 tun TC Qr1cl =M1(h1l - hxB) + M2(h2 —hxB) | MTcl =M1+ M2
TC2 Tun I'B Qt1c2 = M3(h3 - hxB) MTtc2 = M3
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E.16. Cxema A9.3+B2.n. OTKkpbITaa YeTbipexTpybHasa cucrema tennonoTped-
neHusa c uupkynsiumen N'BC m cmeHoM pacyeToB B «3UMHEM» WU
«JIeTHeM» Ce30He

ts P3
t P
Y 6w Gvs
M3 TCL»
tz P CucTtema ta Pa Cucrtema
Gv, oTonneHus Gv, rec
B TC1
Tun pacyeTtHon TC Anroputmbl pacdeTta
TC1 tvn TC Qtcl.3 = M1(h1l - hxB) = M2(h2 - hxB) | MTcl.3 = M1 - M2
QTc1.n = oTkn MTtc1.n = oTkn
TC2 tvn I'B Qrtc2.3 = M3(h3 - hxs) — M4(h4 — hxB) | MTc2.3 = M3 - M4
Qtc2.n = Qrc2.3 Mtc2.n = Mtc2.3
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E.17. Cxema A10.3+B4.n. OTKkpbITasa TpexTpybHas cucrtema tennonortpeodne-
HMA ¢ TynukoBon NBC n cmeHon HanpaBneHUsi NOTOKa B O6paTHOM
TpybonpoBoae (CO CMEHOM pacyeToB B «3UMHEM» U «JIeTHEM» ce-

30He)
ts P
t1 P 3
! Gvq Gvs
M3 TCL»
tz P CucTtema Cucrtema
Gv, oTonneHus rsBc
B TC1
Twun pacyeTtHon TC AnropuTMmbl pacyeTa
TC1 tTvn TC Qt1c1.3 =M1(hl - hxB) — M2(h2 — hxB) Mtcl.3 =M1 - M2
QTtcl.n =Qrc1.3 Mtc1.n = MT1c1.3
M2 = M2* - M2~
TC2 tun B Qtc2.3 = M3(h3 - hxB) MT1c2.3 = M3
Qtc2.n =Qrc2.3 MTc2.n = Mtc2.3
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E.18. Cxema A11.3+B1.n. OTKkpbITasa AByXTpyOHas cuctema Tennonortpeodne-
HUA C pacyeToM OTOMNJEHUA MO pacxoAoMepy noparowero Tpyo6o-
npoBoA U CMEHOW HanpaBneHUsl NoToka B o6paTHOM TpyGonpoBo-
Ae (Co cMeHOM pacyeToB B «3UMHEM» U «JIETHEM» Ce30He)

ti1 Pp Gwvi
U3 TC1
Cucrtema Cuctema
t2 P, Gve oTonneHus > rBC
B TC1
Tun pacyeTtHon TC AnropuTmbl pacyeTta
TC1 mun CO QT1c1.3=M1(h1l-h2) MTc1.3 = oTKn
QTtc1.n = otKn MTc1.n = oTKN
TC2 tun I'B Qtc2.3 = (M1 - M2)(h2 — hxB) MT1c2.3 = M1 - M2
Q1c2.n = M1(hl - hxB) — M2(h2 — hxB) MTc2.n = M1 - M2
M2 = M2* - M2~
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NMPUNOXEHUE XK. basa yctaHOBOYHbIX napameTpoB TB

CocTtaB 6a3sbl yCTAaHOBOYHbLIX MAapamMeTpoB U WX 3HA4YeHUs rocre
uHuyuanu3ayuu TB npueegeHbl B Tabn. XK. 1. MNMopsagkosbii HOMep ycTa-
HOBOYHOro nNapameTpa B Tabnuue cCOOTBETCTBYET €ro MHAEKCHOMY HO-

mMepy B ba3se napameTpoB TB.

Ta6nuua X.1
Ne OnucaHue O6o3HauyeHue 3HaveHue
napameTpa napameTtpa napameTtpa
1 2 3 4
1 | KoHdurypaums HacTpoek npubopa no kaHanam namepenus / TC KoHdpur Monb3os..
2 |Peseps - -
3 | Peseps - -
4 | Peseps - -
5  |Mcnonb3oBaHue ce30HOB neTo / 3uma ans kaHanos, TC Ce30HbI OTKN
6 |Peseps - -
7 | Peseps - -
8 |Wcnonb3oBanue ce3oHos B TC1 TC1 ce3oH He ucnonb3
9 dopmyna BbluncneHns Tennoson aHeprum TC1 Bes ucnonb3o- Qre1 (Qre1.3%) OTKN
BaHWs CE30HOB / 3UMHAS Mrc1 (Mtc1.3%) OTKN
10 | ®opmyna BbluMCnEHUs TennoBoit aHeprn TC1 neTHss ﬁ“ﬂ'ni QTC1'3:
Tcl.n Mrc1.3
11 | Pe3eps - -
12 | 3Hauenusi B TC1 npu owmnbke TC1 ow. cTon
13 | dor. 3H. 6e3 ncnonb3. ce3oHoB / 3umHee E B TC1 Ercia (Etelp.3*) 0,0000 'Oox/y
14 | [or. 3H. neTHee E B TC1 Erc1a.n* 0,0000 FDx/y
15 | dor. 3H. 6e3 ucnonb3. ce3oHoB / 3umHee Gm B TC1 Gm.tc1a (Gm.te14.3%) 0,00000 T/4
16 | Hor. 3H. neTHee Gm B TC1 Gm.tc1g.n* 0,00000 T/y4
17 | MuHuManbHas pasHocTs Temnepatyp B TC1 Atrel 3,00 °C
18 | KoathdpuuwmeHT npeBbilleHus pacxonos B TC1 Knp.tc1 1,040
19 | BkroyeHue yyéta TC1 HC1 TC1 HC1 yyet OTKN
20 | Bkmtoyenue yuéta TC1 HC2 TC1 HC2 yyet OTKN
21 | Bkmtoyenue yyéra TC1 HC3 TC1 HC3 yyet OTKN
22 | Bkmtoyenue yuéta TC1 HC4 TC1 HC4 yyet OTKN
23 | Peseps - -
24 | Peseps - -
25 | Peseps - -
26 | Wcnonb3oBanue ce3oHos B TC2 TC2 ce3oH He Ucnonb3
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MpoagonxxeHne Tabnuubi XK.1

1 2 3 4
97 dopmyna BbluMcneHus Tennoson aHeprim TC2 6es ucnonb3o- Qrc2 (Qre2.3%) OTKN
BaHWs CE30HOB / 3UMHAS Mrc2 (Mrc2.3*) OTKN
28 | dopmyna BbluMCEHNS TeNNOBON aHeprin TC2 neTHaAs ﬁ;ﬁiﬁi ﬁ:ggzz
29 | Peseps - -
30 |3Hauenus B TC2 npu olmbke TC2 ow. cTon
31 | Hor. 3H. 6e3 ucnonb3. ce3oHoB / 3umHee E B TC2 Etc2n (ETc2p.3%) 0,0000 'Oox/y
32 |[or. 3H. neTHee E B TC2 Erc2p.n* 0,0000 FDx/y
33 | [Hor. 3H. 6e3 ucnornb3. ce30HoB / 3umMHee Gm B TC2 Gm.tc2a (Gm.tc2a.3*) | 0,00000 T/4
34 | [or. 3H. neTHee Gm B TC2 Gm.tc2a.n* 0,00000 T/y
35 | MuHumanbHas pasHocTb Temnepatyp B TC2 Atrc2 3,00°C
36 | KoadhdhmumeHT npeBsbiLleHuns pacxogos B TC2 Knp.tc2 1,040
37 | BkntoyeHue yyéta TC2 HC1 TC2 HC1 yyet OTKN
38 | BkntoyeHue yyéta TC2 HC2 TC2 HC2 yyet OTKN
39 | BkntoyeHue yyéta TC2 HC3 TC2 HC3 yyet OTKN
40 | BkmoveHue yuéta TC2 HC4 TC2 HC4 yyet OTKN
41 | Pe3eps - -
42 | Pe3eps - -
43 | Pe3eps - -
44 | Pe3eps - -
45 | ®opmyna BbIYMCIEHINS TENTOBOI SHEPrM NOANUTKM 3: g;g
46 | Pe3eps - -
47 | Pe3eps - -
48 | Pe3eps - -
49 | Pe3eps - -
50 | Peseps - -
51 | Peseps - -
52 | Pe3seps - -
53 | Peseps - —
54 | Peseps - -
55 | Peseps - -
56 | Peseps - -
57 | Peseps - -
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MpogomnmxkeHne Tabnuubi X.1

1 2 3 4
58 | Peseps - -
59 | Peseps - -
60 | Peseps - -
61 | Pe3seps - -
62 |/cnonb3oBaHWe Ce30HOB NpM pacyeTe yTeyek YTeu. ce3oH He ncnonb3.
63 | dopmyrna BbIYMCIIEHUS TEMIOBOI SHEPrM NpU pacyeTe yTeyek QyT OTKN
64 | dopmyna BbIYMCIIEHUS MACChl NPU pacyeTe yTeyek Myt oTKNn
65 |Peseps - -
66 | Peakuuns Ha owmMOKy npu pacyeTe yTeyek YTeu. ow. cTon
67 | [or. 3H. 6e3 ucnornb3. ce30HOB / 3uMHee E npu pacyeTe yTevek Eyr.n (EyT.A.3*%) 0,0000 Ax/v
68 |[or. 3H. neTHee E npu pacueTe yTeuek Eyr.a.n* 0,0000 FDx/y
69 |[or. 3H. 6e3 ucnonb3. ce30HoB / 3uMHee Gm npu pacyeTe ytevek | Gm.yt.A (Gm.yT.A.3*) |  0,00000 T/4
70 | dor. 3H. neTHee Gm npw pacyeTe yTeyek Gm.yt.n.n* 0,00000 T/4
71 | Peseps - -
72 | Pe3eps - -
73 | Peseps - -
74 | AnroputM pacyeTa CyMMapHoro Tenna Qcym OTKN
75 | Anroputm pacyeTa CyMMapHON Maccl Mcym oTKN
76 | Pe3eps - -
77 | Pe3seps - -
78 | Pe3eps - -
79 | Peseps - -
80 | Peseps - -
81 | Peseps - -
82 | Bblbop 3HaueHus txB txB 3Hau. OTKN
83 | Hor. 3H. txB txB.g 5,00 °C
84 | [or. 3H. 3uMHee txB txB.a.3* 5,00 °C
85 | Hor. 3H. neTHee txB txB.o.n* 15,00 °C
86 | Pe3seps - -
87 | Peseps - -
88 | Wcnonb3oaHue MP1 NP1 KaH. G oTkn
89 | Peseps - -
90 | Pe3seps - -
91 | 3Hauvenune Gv1 npu ownbke n3mepeHuit Gv1 ow.u3m cron
92 | KoahdhmumeHT npeobpasosarus NP1 MP1 Kp 1,00000 umn/n
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MpogomkeHne Tabnuubl X.1

1 2 3 4
93 | Peseps -

94 | Peseps -

95 | BepxHee meTponorunyeckoe 3HaveHme Gv1 Gviem 500 000 m3/y
96 |Peakums Ha npeBbiweHne Gvism G1>Bm cyet

97 | HwkHee meTponornyeckoe 3HayeHme Gv1 Gv1HMm 0,00000 m3/y
98 | Peakums Ha npuHmkeHne GviHm G1<HMm cyet

99 | [or. 3H. 6e3 ncnonb3. ce30HoB /3umHee Gv1 Gvia (Gvia.3*) 0,00000 m3/y
100 | [or. 3H. neTHee Gv1 Gvig.n* 0,00000 m3/y
101 | Pe3seps -
102 | UcnonbsosaHue NP2 nP2 KaH. G oTkn
103 | Pe3seps -
104 | Pe3seps -
105 | 3HauveHne Gv2 npu owwmbke n3mepeHni Gv2 ow.u3m crTon
106 | KoadhduumeHT npeobpasosanus MP2 NP2 Kp 1,00000 umn/n
107 | Peseps -
108 | Mcnonb3oBanne Gv2- Gv2 peBepc He UCnonb3
109 | Peseps -
110 | BepxHee meTponornyeckoe 3HaveHne Gv2 Gv2em 500 000 m3/y
111 | Peakums Ha npeBbiweHne Gv2em G2>Bm cyet
112 | HwkHee meTponornyeckoe 3HaveHne Gv2 GV2HM 0,00000 m3/y
113 | Peakums Ha npuHmkeHne Gv2Hm G2<Hm cyet
114 | dor. 3H. 6€3 ncnonb3. ce3oHoB / 3uMHee Gv2 Gv2p (Gv2p.3%) 0,00000 m3/y
115 | dor. 3H. neTHee Gv2 Gv2p.n* 0,00000 m3/y
116 | Peseps -
117 | Ucnonb3osanue MP3 nP3 KaH. G oTkn
118 | Peseps -
119 | Peseps -
120 | 3HaveHne Gv3 npu ownbke M3MepeHuit Gv3 ow.usm cTon
121 | KoadhdmumeHT npeobpasosarus NP3 MP3 Kp 1,00000 umn/n
122 | Peseps -
123 | Peseps -
124 | BepxHee MeTponornyeckoe 3HaveHve Gv3 Gv3em 500 000 m3/y
125 | Peakums Ha npeBbiwerne Gv3em G3>Bm cyet
126 | HwxHee meTponoruyeckoe 3HauyeHne Gv3 Gv3HMm 0,00000 m3/y
127 | Peakums Ha npuHmxeHne Gv3Hm G3<HMm cyet
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MpogomnmxkeHne Tabnuubi X.1

1 2 3 4
128 | [dor. 3H. 6€3 ucnonb3. ce3oHoB / 3uMHee Gv3 Gv3p (Gv3a.3*) 0,00000 m3/y
129 | [or. 3H. neTHee Gv3 Gv3a.n* 0,00000 m3/y
130 | Peseps - -
131 | UcnonbsosaHue NP4 NP4 KaH. G oTkn
132 | Peseps - -
133 | Peseps - -
134 | 3HaveHne Gv4 npu owwmbke n3mepeHni Gv4 ow.n3m cTon
135 | KoadhdhmumeHT npeobpasosanus NP4 MP4 Kp 1,00000 umn/n
136 | Peseps - -
137 | Peseps - -
138 | BepxHee meTponornyeckoe 3HaveHne Gv4 Gvdsm 500 000 m3/y
139 | Peakums Ha npeBbiweHne Gv4em G4>Bm cyet
140 | HwxHee meTponornyeckoe 3HaveHne Gv4 Gv4Hm 0,00000 m3/y
141 | Peakums Ha npuHmkeHne Gv4Hm G4<Hm cyet
142 | [or. 3H. 6e3 ncnonb3. ce3oHoB / 3umMHee Gv4 Gv4g (Gv4p.3*) 0,00000 m3/y
143 | [or. 3H. neTHee Gv4 Gv4p.n* 0,00000 m3/y
144 | Peseps - -
145 | cnonb3osaHue MP5 NP5 KaH. G oTkn
146 | Peseps - -
147 | Peseps - -
148 | 3HauveHne Gv5 npu ownbke n3mepeHuii Gv5 ow.u3m cTon
149 | KoadhdmumeHT npeobpasosaxus NP5 NP5 Kp 1,00000 umn/n
150 | Peseps - -
151 | Peseps - _
152 | BepxHee meTpornornyeckoe 3HaveHne Gvb Gv5BMm 500 000 m3/y
153 | Peakums Ha npeBbiweHne Gvoem G5>BMm cyet
154 | HmkHee meTponornyeckoe 3HaveHne Gvo Gv5HM 0,00000 m3/y
155 | Peakums Ha npuHmxeHne GvSHM G5<HMm cyet
156 | [lor. 3H. 6e3 ncnonb3. ce3oHoB / 3umMHee Gv5 Gv5a (Gv5a.3*) 0,00000 m3/y
157 | [or. 3H. neTHee Gv5 Gvb5a.n* 0,00000 m3/y
158 | Peseps - -
224 | Peseps -
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MpogomnmxkeHne Tabnuubi X.1

1 2 3 4
225 | Wcnonb3oBaHue MNT1 nT1 KaH t oTKn
226 | 3HaveHue t1 npyn owwnbke n3mepeHuit t1 ow.u3m cTon
227 | Pe3seps - -
228 | [lor. 3H. 6e3 ncnonb3. ce3oHoB / aumHee t1 t1a (t14.3%) 0,00 °C
229 | [or. 3H. neTHee t1 t1p.n* 0,00 °C
230 | Peseps - -
231 | Ucnonb3osaHue MMT2 nr2 KaH t oTkn
232 | 3HaveHue t2 npu owmbke n3mepeHuii {2 ow.nam cron
233 | Pe3seps - -
234 | [or. 3H. 6€3 1cnonb3. ce3oHoB / 3uMHee t2 t2n (t2p.3%) 0,00 °C
235 | [lor. 3H. neTHee t2 t2o.n* 0,00 °C
236 | Peseps - -
237 | W/cnonb3osaHxue MT3 nr3 KaH. t oTKn
238 | 3HaueHue t3 npw ownbke n3mepeHuit t3 ow.uam cTon
239 | Pe3seps - -
240 | [or. 3H. 6e3 ncnonb3. ce30HoB / 3uMHee t3 t3g (t3p.3%) 0,00 °C
241 | [or. 3H. neTHee t3 t3p.n* 0,00 °C
242 | Peseps - -
243 | Ucnonb3osanue [1T4 nT4 KaH. t oTKn
244 | 3HaveHue t4 npu owmbke n3MepeHuii t4 ow.n3m cTon
245 | Peseps - -
246 | [lor. 3H. 6e3 ncnonb3. ce30HoB / 3uMHee t4 tdpn (t4p.3%) 0,00 °C
247 | [or. 3H. neTHee t4 t4o.n* 0,00 °C
248 | Peseps - -
261 | Peseps - -
262 | Wcnonbsosanue M1 no1 KaH. P oTKn
263 |BepxHee meTponornyeckoe 3HayeHme P1 P1Bm 1,6000 MMa
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MpogomnmxkeHne Tabnuubi X.1

1 2 3 4
264 | HmkHee meTpornornyeckoe sHadeHue P1 P1Hm 0,0000 MMa
265 | Peseps - -

266 | /icnonb3oBanne P1 npu owmnbke namepeHni P1 ow.n3m cTon
267 | Peseps - -

268 | [or. 3H. 6e3 1cnonb3. ce3oHoB / 3uMHee P1 P1a (P14.3%) 0,0000 MMa
269 | [or. 3H. neTHee P P1g.n* 0,0000 MMa
270 | UcnonbaosaHue M2 na2 KaH. P oTkn
271 | BepxHee mMeTponornyeckoe 3HaveHne P2 P2Bm 1,6000 MMa
272 | HnxHee meTponorunyeckoe 3HaveHne P2 P2um 0,0000 MMa
273 | Peseps - -

274 | Ucnonb3oBaHue P2 npu owmnbke n3mepeHui P2 ow.u3m crTon
275 | Peseps - -

276 |[lor. 3H. 6e3 ncnonb3. ce3oHoB / 3uMHee P2 P2n (P2p.3%) 0,0000 MMa
277 | Dor. 3H. neTHee P2 P2a.n* 0,0000 MMa
278 | Wcnonb3osanue M3 na3 KaH. P oTkn
279 | BepxHee meTponoruyeckoe 3HaveHue P3 P3sm 1,6000 MMMa
280 |HwxHee meTponoruyeckoe 3HaveHue P3 P3Hm 0,0000 MMa
281 | Pe3eps - -

282 | Vicnonb3oBanne P3 npu owmnbke namepeHni P3 ow.u3m cTon
283 | Peseps - -

284 |[lor. 3H. 6e3 ucnonb3. ce3oHoB / aumHee P3 P3g (P3p.3*) 0,0000 MMa
285 |[lor. 3H. neTHee P3 P3g.n* 0,0000 MMa
286 |l/cnonb3oBanve M4 no4 KaH. P oTKn
287 | BepxHee mMeTponoruyeckoe 3HaveHve P4 P4Bm 1,6000 MMa
288 | HmxHee meTponoruyeckoe 3HaueHve P4 P4Hm 0,0000 MMa
289 | Peseps - -

290 |Ucnonb3soBaHue P4 npu owmnbke namepenuin P4 ow.u3m cTon
291 | Pe3eps - -

292 | Oor. 3H. 6e3 ncnonb3. ce30HOB / 3uMHee P4 P4n (P4p.3%) 0,0000 MMa
293 | dor. 3H. netHee P4 P4p.n* 0,0000 MMa
294 | Peseps - -

309 | Peseps - -

* — napameTp oTobGpaxaeTcs B 6a3e nocrne BKIHYEHNS] CE30HHOCTW.
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