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Tennocuyetunkn TOPM-02 BHeceHb! B [0CyaapCTBEHHbIE peecTpbl:

Pecnybnuku benapycb: ceptudukat Tmna Ne 4781
perncTpaunoHHbI Ne P6 0310 0354 07

Poccuiickon ®epepauuun: ceptucbukat tuna Ne 12787/1
perncTpaumnoHHbin ~ Ne 17364-07

YKpavHbl: ceptudmkaTt Tmna Ne UA-MI/3p-198-2006
perncTpaumoHHbIN Ne PB 03 10 0354 05

Pecnybnuku KasaxctaH ceptudukart Tvna Ne 3136
perncTpaumoHHbIN Ne KZ.02.03.01623-2006

BHUMAHUE !

3anpeu.|,aeTc;| YyCTaHOBKa TemnnocC4YeTYNKOB BO B3pPbIBOOMNACHbIX
nomMeLleHunsXx.

Mepen ycTaHOBKOM M MYCKOM TEMfOCYETYMKaA BHMMATENbHO WU3Y4nTe Ha-
CTOSILLMIM NacnoprT.

MoHTax ANEKTPUYeCKnx uenen OormkeH npon3BognUTbCA CTPOro B COOTBET-
CTBUU C ANEKTPUYECKMMN CXeMaMU NOOKMIOYEHUA.

PeMOHT, HaCTDOVIKy n KaJ'IVI6pOBKy TennocyeTynka MOoryt npom3sogvTb
TOJbKO pa6OTHl/IKVI, nMerLine paspelleHne n3arotoBnUTenA.

Mpy MoOHTaxe NepBUYHOrO NpeobpasoBaTens pacxofga Heobxoanmo obec-
NneynTb NPSMOSNMHENHbIE YyYacTkM TpybonpoBOAOB ANWMHOW HE MeHee Tpex Yc-
NOBHbIX AMAMETPOB A0 W OAHOrO YCIOBHOro AMamMeTpa nocrie nepBUYHOro npe-
obpasoBarens.

MepBuYHLIN NpeobpasoBaTenb AOMKEH MOHTMPOBATbCS TaK, YTOBObI OCb
3MNEeKTPOAOB C FOpU3OHTanblo cocTaensna yron He Gonee 45°, a Becb 06bem
TpyObl NepBuYHOro NpeobpasoBatens Obin 3anofHEH TEMMOHOCUTENEM.

Mpn MoOHTaxe nepBMYHOrO NpeobpaloBaTtens pacxoga Ha TpybonpoBoge BO
nsdexaHve noBpexaeHus dToponiacta Heobxogumo Mexagy dnaHuamu ycTaHaBe-
nMBaTb MapOHMTOBbLIE MPOKNAAKM TOMWMUHON 2-3 MM. 3anpellaeTca nNpou3BoavTb
CBapoyHble paboTbl Ha TpyboMpPOBOAE U MPUCOEOMHUTESNBHBLIX hraHuax npu nog-
KIMOYEHHBIX K M3MepUTenisHOMY npeobpas3oBaTento NepBUYHbLIX NpeobpasoBaTensix
pacxoga v TepMOCOMNPOTUBIIEHMSX.

Pen.22 ot 26.07.11r.
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1. BBEJIEHUE

1.1 Hactosiwmn nacnopT npeaHasHavyeH Anst 03HaKOMMNEHUS C NMPUHLK-
nom paboTbl, yCTPONCTBOM, KOHCTPYKUMNEN, TPEOOBAHMSIMU K MOHTaXy U npa-
BUINaMu akcnnyaTtauumn tennocyetymka TAPM-02, ncnonHennn TOPM-02-6,
TOPM-02-7, TOPM-02-8 n TOPM-02-9 (nanee - TeN0oCYETYMK).

1.2 WUsrotoBuTenb ocTaBnsieT 3a coGol NpaBo 6e3 oTpaKeHus B nacrnopTe
BHOCUTb HE3HAYNTENbHbIE U3MEHEHWSI B CXeMY M KOHCTPYKLMIO TEMNOCYETYMKA,
He BnusiloLMe Ha paboTy, TEXHUYECKME U MEeTPOSIOTMYECKME XapaKTEPUCTMKM
nsgenvs.

13 COKpaLLI,eHVIFI M YCIOBHbIE 0603Ha4eHns ncnosnb3yemble B IOKYMEHTE!

- WM - npeobpasoBaTenb nameputenbHbii UIM-02;

- MNP - anekTpomarHuTHbIE NEepBUYHbIE Npeobpa3oBaTenu pacxoaa;

- TCIN - Tepmonpeobpa3oBatenu CONpoTUBNEHUS, NpegHa3Ha4YeHHble 4ns
n3MepeHnst TemnepaTtypbl BOAbl B Tpybonposoaax;

- N[ — npeobpasoBaTenb M30LITOYHOIO AABMNEHUS;

- PW - BHewHun pacxogomep (BOAOCHETUUK) C BbIXOOHBIM MMMYIbCHBIM
curHanow;

- Dy - anametp ycnosHoro npoxoga MNIP.

- t1,t2, 13, t4 — ycnoBHble 060o3HadeHus TCI1 Ha pucyHkax;

- tus — ONEKTPOHHbIV AAaTYMK TeMnepaTypbl HAPYXHOro BO34yXa;

- pl,p2, p3, p4 - ycnoBHble 0603HaveHus MU Ha pyucyHKkax;

- HC - HewTaTHasa cuTyauus, Bbi3BaHHas BbIXOAOM 33 YCTaHOBIIEHHbIE
npegensl napameTpoB pacxoda, TeMnepaTtypbl B O4HOM M3 KaHarnoB unm
pasHOCTM TeMnepaTyp TENOHOCUTENS MeXdy NOAaroLmMM 1 obpaTHbIM
TpybonpoBogamu;

- TH- TexHn4yeckas HencnpaBHOCTbL, BbI3BaHHAs annapaTHON HEUCNPaBHOCTLIO
W1, oOpbIBOM (KOPOTKMM 3aMblKaHUEM) NUHWIA cBA3M nocnegHero ¢ TCI vnu
kaTtywkon MP;

- NK-IBM coBMeCTMMbIN NEepCOHAarbHbIA KOMMbIOTEP.




2. COCTAB, HABHAYEHUE U OBNNACTb NPUMEHEHUA

2.1 TennocyeTuynky npedHasHayeHbl ANl M3MEpPeHMsl U KOMMEPYECKOro
yyeTa KONM4ecTBa TEMOBOW SHEPTMM B 3aKPbIThIX U OTKPbITLIX CUCTEMAX TEMso-
CHabXeHWsl, ropsivero BoAOCHaGKEeHMs! XUIbIX, OOLECTBEHHbIX, KOMMYyHasbHO-
ObITOBbIX 34aHUA, MPOMbILNEHHbIX MPEANPUSTAA, HA UCTOYHUKAX TEnsoThl, a
Takke AN UCTONb30BaHNSA B aBTOMaTU3NPOBAaHHbIX CUCTEMAaX ee ydeTa, KOHTPO-
NS U perynmpoBaHusi.

2.2 YcnoBHoe 0603HavyeHne TennocyeTymka B 3aBUCUMOCTU OT UCTONTHEHMUS
npuBeaeHo B NPUMoXeHumn 3.

2.3 B cocTaBe TENNOCYETYMKOB UCMONb3YHTCA:

- Nnpeobpa3soBatens nsameputensHsin UM-02 TY PB 14532321.007-96;

- NnepBu4Hble NpeobpasoBaTenu pacxoga (MIMP) ¢ guameTpammu ycnoBHoOro
npoxoga 15, 25, 32, 50, 80, 100 mm;

- TepmonpeobpasoBatenu conpotuenenHua (TCI) ¢ HomMWHanbHOM
ctatndeckon xapakrepuctukon 100M wmnm Pt100 knacca gonycka A wnmn B no
FOCT 6651-94. KomnnekTbl TepMonpeobpasoBaTenen CONpoTUBNEHNSA OOSKHbI
cootBetcTBoBaTb CTH EH 1434-2004. MuHMManbHas mM3MepsiemMasi pasHOCTb
TemnepaTyp KOMMNNEKTOM AoSkHa ObITb 2 unun 3 °C.

ﬂepequb, 0003Ha4YeHNs1 N COCTaB OCHOBHbIX MCMOJTHEHWIA TENNTOCHETYNKOB
B 3aBMCMMOCTU OT KOonn4yecrtBa U3MepUTESIbHbIX KOHTYPOB, TuUMNa CUCTEMbl Tenrio-
CHabXXeHNs1 N CXEMbI npuMmeHeHunsa npmneBeaeHbl B Tabnmue 1 u NpUNoXXeHnn b.

Tabnuua 1
OGozHave- | |, KonuuecTso, wWT.
P
HWe wucnon- OnuncaHue cxembl
cXembl
HeHus (npunoxe- npuMeHeHusA
Tennocyet- p nne | TCN | nug
Hue B)
YuKa
1 2 3 4 5 6
3akpbiTas cuctema (MMP Ha no-
fawolem Tpybonposoge). 2
Bo3moxHO nogknioyeHne Ao AByX @
TOPM-02-6-1- Vicnonxenne 6 0aTYNKOB AaBreHus. 1 KOM- 2%
Cxema 1
[lononHUTENbHO BO3MOXHO 13mepe- NnekKT)
HWe pacxofa X0nogHoW BoAbl Npu
nogknoyeHun PU.
3akpbiTasa cuctema (MNP Ha obpat-
HoM TpyGonpoBsozae). 2
Bo3moxHO noaknioyeHne o ABYyX
TOPM-02-6-2- Wcnonkerie 6 [aTyYMKOB AaBleHus. 1 @ 2%*
Cxema 2 KOM-
[lononHUTensbHO BO3MOXHO n3mepe- nnexT)
HWe pacxofa XosoAHOW BOAbI Npu
nogknoyexHnm PA.




MpopomkeHne Tabnmubl 1

[ononHUTENBHO BO3MOXXHO U3Me-
peHue pacxoga X0noAHON BoAbl
npuv nogknoyeHun PU.

1 2 3 5 6
BakpbiTas cuctema (MIP Ha no-
Jatowem Tpybonposoge), ¢ Oo-
NOMHUTENbHBLIM U3MEPEHNEM pac-
xofaa Ha obpaTtHoM TpyGonposoae. 2
TOPM-02-6-3- VIcr(u)onHeng 6 Bo3moxHO nogknioveHve 4o AByxX (1 kom-| 2*%*
xema AaTYMKOB AaBMNEHUS. NIekT)
JononHuTenbHO BO3MOXHO n3Me-
peHne pacxoa Xono4HON Boab!
npuv nogknoyeHun PUL.
Tynukosas 'BC.
Temnepatypa B Tpyb6onpoBsoae
XONOAHOW BOAbI N3MepSieTCcs unm 2
nporpaMmmMumpyeTcsi.
TOPM-02-6-4- VlCI'CI:OJ'IHeHMG 6 BosmoxHO nogkntoyeHne oo AByx (1 kom- 2%
xema 4 NIEeKT)
AaTYMKOB AaBMNEHUS. A ¥
JononHuTenbHO BO3MOXHO n3Me-
peHne pacxofa XonoAHon Boabl
npuv nogknoyeHun PU.
[Be 3akpbiTble cuctemsl (MNP Ha
nogatoLmx Tpybonposogax). 4
Bo3moxxHO nogkntoyeHve o ve-
TOPM-02-7-1- McréonHeHme ! Thipex AaT4YvKOB [aBeHUs. (2 kom- 4**
xema 1 nnekra)
[ononHuTenbHO BO3MOXHO N3Me-
peHue pacxoa XOoroAHON BOAb!
npw nogknoveHun PU.
[Be 3akpbiTble cuctemsl (MNP Ha
obpaTtHbIx Tpybonposoaax). 4
VcnonHehve 7 Bo3moxHO noaknoyeHne o ye- (2 kom-
TOPM-02-7-2- Thlpex A4aTYMKOB AaBMEHUS. 4x*
Cxema 2 nnekra)
JononHuTenbHO BO3MOXHO n3Me-
peHne pacxofa XOnoA4HON BoAbl
npuv nogknoyexHun PU.
e cucrembl.
1 BakpbiTas cuctema (MNP Ha
nogatoilem TpydonpoBoge). 4
2 Tynukosas BC. (2 kom-
Temnepatypa B Tpyb6onposoae nnexta)
TAPM-02-7-3- McnonHeHue 7 | xonogHOW Boabl M3MepsieTcs Unm - pr
Cxema 3 nporpaMmMmpyeTcs. 3
Bo3moxxHO noaknoyeHne o ye- (1 kom-
ThIpEX AAaTYMNKOB AABIEHUSI. nneKT+1




MpogomkeHne Tabnuubi 1

XOJIOAHOW BOAbl M3MepSsieTCs Unm
nporpaMMupyeTcs.

Bo3amoxHO nogknoyeHne 4o Tpex
0AaTYNKOB AaBeHus.
[ononHUTENbHO BO3MOXHO U3Me-
peHne pacxopa XonoAHON BoAbl
npu nogknoyexHun PU.

(1 komnnekT)

1 2 3 4 5 6
LinpkynsumnonHas cuctema 'BC.
TemnepaTypa B TpybonpoBoae 3
XONOAHON BOAbl M3MEepSieTCs Unm (1 kom-
nporpaMmMupyeTcs.
TOPM-02-8-1- Vicnonkeive 8 B%sw?o»mo Eg,qknroquwe 0o Tpex 2 nnexT+1) 3**
Cxema 1 unm
[aTYMKOB OaBreHus!. o
[lononHWTensHO BO3MOXHO n3me-
o (1 komnnexT)
peHue pacxofa X0noAHoW BOAbI
npu nogknoyexHun PU.
McTouHuk TennoTbl(KoTenbHas).
Temnepatypa B TpybGonposoae
noanuTKN U3MepsieTCcst Unu npo- 3
rpamMmmupyeTcs. 2 (1 kom-
T3PM-02-8-2- McnonHeHue 8 | BO3MOXHO NOAKMIOYEHMEe OO0 Tpex - nnekr+1) Qe
Cxewma 2 0aTyYMKOB AaBreHus. 3 unm
[ononHuTenbHO BO3MOXHO U3me- 2%
peHue pacxoga B Tybonposoae (1 KoMnnekT)
noanuTKM Npw noaknoyexmu MNriP
unn PU.
OTKpbITas cucrema, ¢ U3amepeHu-
em pacxopa B TpybonpoBoge xo- 3
Jljlcl)_ﬁ;lom BOAbI NPY NOAKMIOYEHUN (1 kowm-
TOPM-02-8-3- I/Icgg:ﬂe;ge 8 TeMﬂepaIypa B Tpybonposoae 3 ”nﬁf;l) 2%
XOJIOAHON BOAbl M3MepsieTcs Unm o
nporpaMmupyeTcsi. (1 komnnexT)
Bo3moxHO nogkntoyeHne oo AByx
[AaTYMKOB AaBreHust.
OTKpbITas cucrtema.
1 «NeTHU pexunm» - pacxoa u
Tennosasi 3Heprusi UmepsieTcst No
nogatowemy n obpatHomy Tpy6o-
nposogam unu obpaTtHomy Tpy6o-
npoBoay.
2 «3UMHUIA PEXUM» - PACXOA U 3
TennoBasi 3Heprusi UsmepsieTcsi No (1 kom-
TOPM-02-8-4- WcnonHenne 8 | nopatowemy n obpatHomy Tpybo- 2 nnekT+1) e
Cxema 4 npoBogam. unm
Temnepatypa B Tpybonposoae 2*




MpopomkeHne Tabnmubl 1

1 2 3 4 5 6
3akpbITas unu oTkpbITas cuctema
(vnn TBC ¢ umpkynsiumen) c go- 4
MONHWTENbHBIM KaHarnom nsmepe- (2 kom-
TOPM-02-9-1- | WcnonHeHwe 9 | HWSI TENNOBOW 3Hepruu. 3 nnekra)
Cxema 1 Temnepatypa B Tpyb6onposoae unm 4x*
XONOAHOW BOAbl M3MepseTcs unm 3*
nporpaMmMupyeTcs. (1 xom-
BosmoxHO nogkntoyeHne fo ve- nnekT+1)
ThipEX [ATYMKOB [aBMEHUS.
HesaBucumas cuctema ¢ nognuT- 4
KOW BTOPUYHOIO KOHTYypa 13 06- 2 kom-
TOPM-02-9-2- | WUcnonHeHve 9 _pl)_aTHoro pr60nposg,u,a : 3 nnekra)
Cxema 2 emneparypa B Tpybonposose i e
XOINOAHOW BOAbl M3MeEPSieTCs Unn 3¢
nporpaMmMupyeTcsi. (1 kowm-
Bo3moxHO nogknoyeHne Ao ve- nnekT+1)
ThipEX [ATYMKOB ABMEHUS.
OTKpbITas cucrema ¢ JONOMHU- 4
TefbHbIM KaHaroM U3MepeHms (2 kom-
TennoBow 3Heprum (MBC). nnexa)
TOPM-02-9-3- | UcnonHeHne 9 | TemnepaTtypa B TpybonpoBoae 3 i e
Cxema 3 XOSI0AHON BOAbl M3MEepseTcs Unm 3¢
nporpaMmMupyeTcsi. (1 kom-
Bo3moxHO nogknoyeHne Ao ve- nnekT+1)
Tbipex AaTYMKOB AABMEHUS.
OTkpbiTas cuctema (MBC ¢ umpky- 4
nauven). @ Kom-
3akpbiTas cucrema.
TOPM-02-9-4- | WUcnonHeHne 9 | Temnepatypa B Tpy6onposoae 3 nnexra) e
Cxewma 4 XOJI0HOWN BOAb! M3MepsieTCs Unm Mg*m
nporpaMmmupyeTcsi. (2 kom-
Bo3moxHo nogkntoyeHne Ao ve-
nnekta+1)
ThipeX AaT4MKOB AABMEHUS.

MpumeyvaHus:

1 * 03Ha4aeT, 4TO ykasaHHoe konunyectso TCI npumMeHsieTcst B JaHHOM MUCMOMHEHWN Npuy Mpo-
rpamMMypoBaHUM TemnepaTtypbl BoAbl B 06paTHOM TpybonpoBoae nnu TpybonpoBoge XonogHOwM
BOAbI.

2 ** 03Ha4aeT YTO KONM4ECTBO NoAkIovaembIx Nnpeobpasosarenel n3bbLITOYHOro AaBreHus ycTa-
HaBMMBaeTCHA NPOrpaMMHO U MOXeT ObITb N0OLIM B Npeaenax ot Hyns A0 UMdpbl, ykasaHHOM B
Tabnuue.

3 Ans BCex UCNONHEHWI TeNocYeTYMKa BO3MOXHO MOAKMIoYeHNe LmdpoBoro AaTymka
TemnepaTypbl Hapy>XHOro Bo3gyxa.

2.4 TennocYeTYMK BbIMOSIHEH B MNbliebpbi3ro3aleHHOM WUCTMOMHEHUN 1
COOTBETCTBYET cTeneHn 3awutbl IP54 (MNP - IP65) no NOCT 14254-96, no
YCTONYMBOCTY K BO3LENCTBUIO TEMMEpPaTypbl U BMaXXHOCTW OKpY»KatoLLero Bosayxa
k rpynne B4 no TOCT 12997-84 (opnana3oH TemnepaTyp OKpyKarLlero Bo3ayxa B
pabounx ycrnosusix ot 5 ao 50 °C, BnaxHocTb 10 80% npu 35 °C).




Mo yctomumBocTM K  BO3OENCTBUIO  aTMOCHEPHOro  AaBneHus
TennocYeTYnKkn oTHocAaTesa K rpynne ucnonHeHns P1 no TOCT 12997-84 (ot 84
0o 106,7) kMa.

Mo ycTOMYMBOCTM K MEXaHU4YECKUM BO3AEWCTBUSAM, TEMNOCYETUYMKN
oTHocaTcs k rpynne ncnonHenns L3 (TCIM - N2) no TOCT 12997-84.




3. TEXHMWYECKMUE OAHHbLIE U XAPAKTEPUCTUKH

3.1 TennocueTumk obecnevmBaet n3mepeHue, BblHncrieHme n nHankauyuto
cnegyouwmnx napameTpoB:

- Konu4yectBo TennoTbl Q2*, Ix;

- konn4yectBo TennoTtbl Q1, MNkan;

- Konu4yecTtBo TennoThbl Q2% kan;

- Tennosas MOLLHOCTb, [kan/y;

- Tennosasi MOLWHOCTb, MBT;

- 06BbeMHbIN pacxod TennoHocutensa G1, m3/y;

- 06LeMHbII pacxop TenrnoHocuTenst G2*, M°/uy;

- 06LeMHbII pacxop TennoHocutenst G3*, mM°/u;

- MacCOBbIV pacxon TennoHocutens, T/4;

- o6bem TennoHocutens V1, m*;

- o6bem TennoHocutens V2*, m>;

- o6bem TennoHocutens V3*, m>;

- Macca TennoHocuTens, T;

- TemnepaTypa TennoHocutens tl, °C;

- TemnepaTypa TennoHocutens t2, °C;

- TemnepaTtypa TennoHocutensa t3*, °C;

- TemnepaTtypa TennoHocutensa t4*, °C;

- pasHOCTb TemnepaTyp TennoHocutens tl u t2, °C;

- pasHocTb Temnepatyp tl n t3, unu t2 n t3, °C;

- pasHoCTb TeMnepaTyp TennoHocuTens t3* u t4*, °C;

- n3bbITovHOE faenenune pl n p2, Mla;

- n3bbIiTovHOE AasneHve p3* n pd*, MMa;

- cpegHevacossble (3a 1280 vac.), cpegHecyTouHbIe (3a 512 cyTOK) n
cpegHeMecsYHble (3a 240 mec.) 3HayYeHnss napameTpoB KonnmyecTBa
TennoTbl, 00 LEMHOro UMM MaccoBOro pacxoda, TeMnepaTtypbl
TENOHOCUTENS;

- KaneHgapb C ykasaHuem roga, Mecsua, Yncna, yaca, MUHYT U CEKYHL,;

- Bpemsi paboTbl npubopa 6e3 owmnbok THap, Y;

- Bpemsi paboTbl Npubopa nNpy Hanu4um owmbok Towo, u;

- VMHAWKALMS CaMOAMArHOCTUKY;

- MHAVKALMS pexuma nedyaTu.

MprmeyaHue - * 03Ha4aeT, YTO AaHHbIN NapaMeTp oTobpaxaeTcs
B 3aBUCMMOCTU OT UCMOJMTHEHUSA.

3.2 [InanasoH Temnepatyp TennoHocutens ot 0 o 150 °C.
JonycTtumas pasHoCTb TeMnepaTyp TEMOHOCUTENSA B nogatoLem n ob-
patHom Tpy6onposogax ot 2 go 150 °C .
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3.3 3HayeHusi pacxofoB AN KaXkaoro AvamMeTpa YCNoBHOMO npoxoaa
nepeu4YHOro npeobpasoBatens pacxona NpuBeAeHbl B Tabnvue 2.

Tabnuua 2
AunameTp 3HaueHMue pacxopa
YCINOBHOro — —
npoxoga MNP, Mm MuHUManbHbIA M7 /4 MakcumanbHbIW M°/4
15 0,03 6
25 0,068 17
32 0,12 30
50 0,24 60
80 0,64 160
100 1,00 250

3.4 Knacc To4HOCTU TennocyeTYnkoB ucnonHenns TOPM-02-6,
TOPM-02-7 1 TOPM-0-9 (gononHuTenbHbIN KaHan n3amMepeHnss Konvyectea
TennoTbl) 2no CTB EH 1434-1-2004.

Mpeaenbl gonyckaeMon OTHOCUTENbHOM NOrPEeLLIHOCTM TEMNNOCYETYMKOB
ncnonHenni TOPM-02-6, TOPM-02-7 n TOPM-0-9 (0ononHUTENbHbIN KaHan
n3MepeHust) Mpu N3MepeHnn KonnyecTsa TEMNOTLI:

1(3+4 Atmin/ At+0,020max/q), TOE

Atpin, At — 3HaYEHME pa3HOCTM TemnepaTyp NOTOKOB BOAbl, COOTBETCTBEH-
HO HaMMeHbLUee 1 n3MepeHHoe, °C;

Omaxs 0 — 3Ha4YeHMe ob6beMHOro pacxoga, COOTBETCTBEHHO MakCMMaribHOe
N U3MepeHHoe, M3y,

[Npegensl gonyckaemMon OTHOCUTENbHOW MOrPeLLUHOCTN TennocyeTyYnka nc-
nonHenns TOPM-02-8 n TOPM-02-9 npu namepeHun konuyectsa TennoTbl:

£3,5%,npnf=0,7,t=0°C, t,,= 140 °C, k= 0,71;

+4,0%,npnf=1,0,t=0°C, t,n,= 140 °C, k=0,71;

+6,0%, npnf=10,t=0°C, t,n,=40 °C, k = 0,50;

+6,0 %, npnf=0,7,t=0 °C, t,,= 40 °C, k = 0,25,

roe f = go/0p — MakcMmanbHO BO3MOXHOE 3Ha4YeHMe OTHOLLEHNS 06 bEMHbIX
pacxooB B 06paTHOM 1 nofatLLieM TpybonpoBogax;

tom — MUHMMAarnbLHO BO3MOXHOE 3HayeHuWe TemrnepaTypbl BoAbl B Moaato-
wem Tpybonposoge, °C;

k = (t, — to)/t, — KO3 DMLMNEHT;

t, — TeMnepaTtypa Bobl B nojatliem Tpybonposoae, °C;

t, — Temnepartypa Bogbl B o6paTtHom Tpybonposoge, °C;

ty— MMHMManbLHO BO3MOXHOE 3HaYeHme TemnepaTypbl XorogHom Bogel, °C.

3.5 lNpeaenbl JonyckaemMon OTHOCUTENbHOM NOrpeLLHOCTU TeNocHeTYMKa
npv N3MepeHnn pacxoda n obbemMa TeNNOHOCUTENS ANS KaXAoro kaHana name-
peHus:

1 1,5 % B agnanasoHe pacxoaos oT 4 % 00 100 % OT Qmax;
1 (1,1 + 0,016 gmax/ ) % B OnManasoHe pacxofoB OT (min A0 4 %
BKITHOUUTENBHO OT Jmax-
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3.6 [pemenbl gonyckaemon abCOMOTHOM MOrpeLHOCTN TENsIocHeTUYNKa
npv n3mepeHun TemnepaTypbl He 6ornee + (0,6 + 0,004+t) °C, roe t - nsmepsaemas
TemnepaTypa B rpagycax Llenbcus.

3.7 Knacc WCMOrHEHUsT MO YCMOBUSIM  OKpyKatowein cpeabl A no
CTb EH 1434-1-2004.

3.8 [lpepmenbl gonyckaemMowW OTHOCUTENbLHOW MOrpeLHoCTU cyeTvmKa
BpemeHun + 0,01%.

3.9 Tpepgenbl gonyckaemown NpuBegeHHON NOrpeLLHOCTY TeNocYeTYnKa
npu npeobpasoBaHMM TOKOBOIO cuUrHana ot npeobpasoBaTernien u3bbITOYHOro
nasneHusa =+ 0,5%.

3.10 lNpepensbl gonyckaemon OTHOCUTENBHOM MOrPEeLUHOCTU U3MepeHns
pacxofa Ha TpybonpoBoae XOMOAHOW BOAbl TEMMOCYETYMKOM, Mpu npeobpaso-
BaHMM BXOAHOIoO MMMyJribCHoro curHana = 0,1%.

3.11 MaTepuan anekTpoaoB M BHYTPEHHEro NoKpbITUS (dyTepoBku) TpyOdbl
MNP, 3HayeHus paboyero m NpobHOro AasreHwr, TemnepaTypbl U3Mepsemon
cpeabl npuBeaeHsl B Tabnuue 3.

Tabnuua 3

Marepuan TemnepaTypa

BHyTpeHHero | Martepuan name sen%pﬁ PaGouee Mpo6Hoe
NOKpbITUA anekTpopos | . E| haBneHwue, haBneHwue,
(dbyTepoBku) | MNP Hz Gp‘on,ee °c Mna (krc/cm?®) | MMa (krc/cm?)
TpY6bLI MNP ’

®dToponnact

®-4 v mo- Crans

,EI,I/I(PI/ILLMpOBaH- 12X18H9T 160 1,6 (16) 2,4 (24)
HbI nonvamug,

MNA6-31

Mpumeyanue — TpeboBaHus K MaTepmanam no AeNCTBYOLWUM HOPMATUBHbBIM
OOKYMEHTamMm.

MpucoeanHenne MNP k Tpybonposoay — dnaHuesoe. lNMpucoeanHuTens-
Hble pnaHubl no NOCT 12820, ¢ pasmepaMy YyNNOTHUTENbHBLIX NOBEPXHOCTEN Y
npucoeanHuTensHbiMK pasmepamu no NOCT 12815.

3.12 VN3mepuTenbHbi Nnpeocbpa3oBaTenb TennocyeTymka umeeT AOMNOSNHN-
TenbHbLIW BXOA4 ANS npuemMa HOPMUPOBAHHOW MHGOPMaLMM OT BHelwwHero PU
C KOHTaKTHbIM ("CyXOWM KOHTaKT") unu naccuBHbIM ("OTKPBITLIN KOMnekTop")
BbIXOAOM, YTO MO3BONSAET MPOM3BOAWUTL Yyd4eT OOBLEMHOro pacxoga XOrogHOMW
(ropsyen) Boabl, NONUTKA U T.M.

3HauyeHre Beca BbIXOJHOMO UMMyNbCa B AM /MMM onpefensieTcst no nac-
nopTy pacxogomepa U ykasblBaeTca B pasgene «CBuOeTenbCTBO O MPUEMKE»
HacTosLLEero nacnopTta npy BbINOMIHEHUN 3aKasa.

12



3.13 Tennoc4yE€TuYnk NPON3BOAUT U3MepeHne N3bbITOYHOrO AaBNEHMUs Mo
YeTbIpEM KaHanam (npu gononHuTenoHon komnnektaumm MUL ¢ Hopmupye-
MbIM BbIXOOHbLIM TOKOBbIM CUTHaNom B guanasoHe oT 4 go 20 mA). 3aBoackas
ycTaHOBKa gunanasoHa uamepeHus gasnexua UM ot 0 go 1,6 Mla.

3.14 [na nepefayun TEKYLUMX 3HAYEHUN NapaMeTpoB CUCTEMbI TEMNIO-
CHabXeHWs N AaHHbIX apX1Ba ANsi CUCTEM OUCMNETYEPU3ALIMN N PETYITMPOBaHNUS
TENMocYeTUMK MMeeT nocnenoBatenbHbli HTEpdenc RS-232C. 3aBoackas
yCTaHoOBKa ckopocTn obmeHa 9600 buT/cek.

MakcumanbHas gnvHa nuHuM cBs3n 15 MeTpoB npu nepepave AaHHbIX No
uHtepdgency RS-232C. lMpu mncnonb3oBaHuu npeobpasoBaTtens uHTepdencos
RS232/RS485 npoTtokon obmeHa npubopa npegycMatpuBaeT peanv3almio cetu
Tennocyétuukos. lMpu aTOM, MakcMmarnbHas AfMHa NMHWKM CBA3WM MHTepdenca
0e3 ucnonb3oBaHUsA peTpaHcnsTopa - 1200 meTpos..

3.15 Tennocuétumk obecneumBaet hopMMpoBaHmNE 1 BbIBOA BEAOMOCTEMN
y4éTa TENNOBOW 3HEPTUN 3a OTYETHBIA MECSL, U CYTKM Ha NMPUHTEP NpU HemMo-
CpeaCTBEHHOM MOAKIOYEHNM NOCNEAHEro K TEMMOCYETYMKY MO NOCrnefoBaTeb-
HoMy uHTepdency (COM-noprT).

3.16 Bpewms yctaHoBneHusi pabo4dero pexuma, He 6onee 20 MUHYT.

3.17 CpepaHsasa HapaboTka Ha oTkas TennocyeTynka Npyu HopmarsnbHbIX
ycnoBusx akcnnyatauun He meHee 40 000 u.

3.18 lMonHbI cpegHUn Cpok criyxbbl TennocyeTymka He meHee 10 ner.

3.19 3neKkTpuYecKoe NUTaH1e OCYLLECTBSETCS OT CETU NEePEMEHHOTO TO-
23 y
ka HanpsbkeHnem 230 ‘5. B, yactotomn 50 + 1 Iy,

MuTtaHue kaTtywek nHayktmeHoctu MNP ocywecTBNAeTCA HU3KOBOMbTHbLIM
UMMYNbCHbLIM cUrHanom He 6onee 24 B.

3.20 OnekTpuyeckas MOLLIHOCTb, NoTpebnseMas TENNOCYETYNKOM,
He 6onee 10 B-A.

3.21 Bpemsi coxpaHeHUs HaKOMSIEHHbIX U apXUBHbIX 3HAYEHWIA NapamMmeT-
poB TENnoHOCMTENHA YykasdaHHbIX B n.3.1, a Takke 3anporpaMMMpPOBaHHbIX
AOaHHbIX, B 3Hepr0He3aBl/ICI/IMOI7I namMmAaTn npu OTCYTCTBUM CETEeBOro nuTaHusA
He meHee 10 nerT.

3.22 O6wwmn Bua, rabaputHele pasmepbl MM u MNIMP npvBeaeHsl cooTBeT-
CTBEHHO B NpunoxeHnsax An .

3.23 Macca Tennoc4eTymka B 3aBUCUMOCTU OT UCMOMHEHNA NpBeaeHa B
Tabnuue 4.

13



Tabnvua 4

UcnonHeHue Macca He Gonee, Kr
TennocyeTymnka c1MnP c2NP | c30MNP
TOPM-02-6-X-15[, 4,5 7,5 -
TOPM-02-6-X-25[, 5 9 -
TOPM-02-6-X-32[], 7 12,5 -
TOPM-02-6-X-50[], 9 16 -
TOPM-02-6-X-80[, 19 36,5 -
TOPM-02-6-X-100[, 20 38,5 -
TOPM-02-7-X-15[, - 7,5 -
TOPM-02-7-X-25[, - 9 -
TOPM-02-7-X-32[], - 12,5 -
TOPM-02-7-X-50[, - 16 -
TOPM-02-7-X-80[, - 36,5 -
TOPM-02-7-X-100[, - 38,5 -
TOPM-02-8-X-15[, - 7,5 10,5
TOPM-02-8-X-25[, - 9 13
TOPM-02-8-X-32[], - 12,5 175
TOPM-02-8-X-50[, - 16 23,5
TOPM-02-8-X-80[, - 36,5 54
TOPM-02-8-X-100[ - 38,5 57
TOPM-02-9-X-15[, - - 10,5
TOPM-02-9-X-25[ - - 13
TOPM-02-9-X-32[] - - 17,5
TOPM-02-9-X-50[], - - 23,5
TOPM-02-9-X-80[], - - 54
TOPM-02-9-X-100[ - - 57

3.24 TennocyeTuynk  cooTBeTCcTBYeT no 6esonacHocTM TpeboBaHMSAM
MOCT 12.2.007.0-75, TOCT 12.2.091-2002.

3.25 lNo cnocoby 3awmTbl YernoBeka OT NOPaXKEHUS ANEKTPUYECKMM TOKOM
TennocyeTumk cooTBeTCTBYET Knaccy Il no FOCT 12.2.091-2002.

3.26 JnekTpuyeckoe COnpoTUBMEHME U3ONALUN MEXAY Lienblo NUTaHus u
KOpPMyCOM B HOPMarbHbIX YCIOBUsIX, He MeHee 20 MOm.

3.27 JnekTpu4yeckoe COMPOTMBMEHME U3ONAUUKN LiEenen SNeKTpoLoB nep-
BUYHBIX MNpeobpasoBaTene OTHOCUTENbHO Koprnyca Mpu TemnepaType OKpy-
xatolero Bosayxa (20 + 5) °C 1 oTHOCUTENbHOM BNaxHOCTM Ao 80%, He MeHee
100 MOwm.

3.28 TennocyeTymkn yCTONYMBBI K ANHAMUYECKUM U3MEHEHUSM B Liensx
anektponuTtanusa no CTb EH 1434-4, CTb M3K 61000-4-11, (3 knacc, Kpute-
puin kayecTBa PYHKLUNOHUPOBaHUA B).
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3.29 Tennoc4eTYMKN YCTONYUBBI K HAHOCEKYHAHBIM MMMYMbCHBIM NoMexam
no CTE NOCT P 51522, CTE M3OK 61000-4-4 (ncnbiTaTenbHbIN YPOBEHL 3, KPU-
Tepun kayecTsa (pyHKLMOHMpPOBaHMSA B).

3.30 TennocyeT4mKn YCTONYMBDI K 3rIeKTpoCcTaTnyiecknm paspsgam no CTb
FOCT P 51522, CTb M3K 61000-4-2 (ucnbitatenbHbi YPOBEHb 2 - KOHTaKTHbIN
paspsid, ucnbiTatenbHbld YPOBEHb 3 — BO3AYLUHbLIN pa3psaj, KpUTepuin kadyectsa
yHKLUMOHMpOoBaHUA B).

3.31 TennocyeTymkn yCTONYMBBI K MUKPOCEKYHAHBIM UMMYMNbCHLIM MOMe-
xam 6onbuon aHeprun no CTB MOCT P 51522, CTb M3K 61000-4-5 (3 knacc
YCMOBWUI 3KCNNyaTauumn, KpUTepun kavectsa (PyHKLMOHMPOBaHus B).

3.32 TennocyeTymKkn yCTONYMBBI K Paan04aCTOTHOMY 3NEKTPOMarHUTHOMY
nonto no CTb NOCT P 51522, CTb NOCT P 51317.4.3, kpuTepun kadecTBa
dyHKUMOHNpOBaHUs A.

3.33 TennocyeTymknm yCTOMYMBLI K BO3OENCTBUIO BHELUHEr0 MarHMUTHOrO
nons ¢ HanpsKeHHOCTbIo Ao 60 A/M.

3.34 YpoBeHb pagmonomex, co3gaBaeMblX TEMSIOCYETYMKOM, He MpeBbl-
LaeT 3HavyeHun, yctaHoBneHHoix B CTb EH 55022.
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4. KOMMNEKTHOCTb

4.1. KomnnekT TennocyeTymka AOMKEH COOTBETCTBOBATL YKa3aHHOMY B

Tabnuue 5.
Tabnvuya 5
KonuyectBo wWT. no ucnon-
O6o3HaYEHMe HanmeHoBaHue m HEHUAM
ycrnoBHoe 0603HauyeHue TOPM-02-X
6 | 7 ] 8 | 9
14532321.006-96-01 AC Tennocuetunk TOPM-02. 1
MacnopT.
TY PB 14532321.007-96 | /IPe00pasosarens 1
nameputensHoii UM-02.
MepBUYHbIN Npeobpa3oBa-
TY Pb 14532321.006-96 Tenb pacxoga BoAbl 1-2 2 2-3 3
(anekTpomarHuTHbIv TMMP).
FOCT 6651 Komnnekt nnatuHoBbIX | 1lnapa [2napel| 1napa |2napbi
CTb EH 1434 TEPMOMETPOB CONPOTUB- | UK | unu unm nnm
nenui (napa) n (nnu) lwr |lnapa|lnapa+|lnapa
TepmomeTp conpoTuse- +lwTt | lwTt | +1lwT
HWUS NNaTUHOBbLIV (LUT) unm
1lnapa
Komnnekr 3UM
0100.480.003.TY Bcraska nnaskas 2

BI1-1-025 A 250B

MpumeyaHuns

AaBleHns

1 MepBUYHbLIE NpeobpasoBaTeny pacxoda MoryT noctaBnsaTecs 6e3
KOMMMEKTOB OTBETHbIX (hraHLEB U CTaHAAPTHLIX KPENEXHbIX U3AENUA.

2 Mo 3aka3y noTpebutens nocraenseTcs kabenb ans cesau ¢ MK u
nporpaMmMHoe obecneyeHue.

3 lNMo 3aka3y noTpebuTens noctaenaTca npeobpasoBaTeny U3GbITOYHOIO

42 Co,u,epx(aHme AparoueHHbIX METAIOB B TEMNIOCHETYMKE COCTaBIIAET:

1 N3ameputenbHbin npeobpasoatens UM-02

2nrp

3 Tepmonpeobpa3oBaTeny CONpPoOTUBIIEHNSE
4 MNpeobpa3zoBaTteny n3bbITOYHOro AaBNEHUS cornacHo nacnopty Ha MM

HeT
HeT

cornacHo nacnopty Ha TCI
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5. MPUHUUN PABOTbI U YCTPOUCTBO NMPUBOPA

5.1 MpuHumn paboTbl Tennoc4yeTynka OCHOBAH Ha M3MEPEHUN CUrHaroB,
nocTynawLLMx OT SMeKTPOMarHUTHbIX NepBUYHbBIX nNpeobpasoBaTenen pacxona
BOAbl U TEPMOMETPOB COMPOTMBIEHNS 1 NocneayoLlen obpaboTke NonyyYeHHbIX
OaHHbIX M3MepuTenbHbIM MnpeobpasoBaTtenem Ans onpeaeneHus Konuvectasa
noTpebnéHHOn TeNNOBOW SHEPrMM U TENMNOHOCUTENS.

5.2 PacuéTt konu4yectBa noTpebrneHnsa TennoBon 3Heprum B 3aBUCUMOCTU
OT UCMNONHEHNs TennocyéTumka (TennoBOW CXeMbl MPUMEHEHMS) NPOM3BOAUTCA
no coopmynam, NpUBEAEHHbLIM B NpUnoxeHum b.

5.3 Tennocyétumkm npeacTaBnsalT cobonm usgenue, cocTtosiliee U3
OTAEeNbHbIX KOHCTPYKTUBHO 3aKOHYEHHbIX cocTaBHbIX Yacten — UM, MNP n TCI.

BHewHWI BUA Tennocyétymnka NnpmBaéH Ha pyucyHke 5.1. JononHMTeNnsHO
TEennoc4YeTUMK MoxeT komnnekrtoBatbes ML n PU.

N3mMepuTensHbIi
npeobpasosarens “UMN-02”

lMepBunyHbIe npeobpasosBarenun
pacxoaa (I1P)

TepMOMETPbI CONPOTUBIIEHNS]
(Tcn)

Puc. 5.1 BHelwHnn BUA TeNnocYéTYMKA.

5.4 WM BbINOMHEH B KOpryce HACTEHHOro Tuna BepTMKanbHOro
ucnonHeHnd. Kopnyc UM coctont n3 gByx niacTtmMaccoBblX YacTen - OCHOBAHUA U
KpbIWKW. KpenneHue KpbIlWKUW K OCHOBaHMIO Mpubopa OCyLeCTBRASeTCS OOHWUM
HeBbINaJawLWmMM BUHTOM. YNIOTHEHWE MecTa pa3bemMa KpPbIWKW U OCHOBaHUSA
OCYLLEeCTBMSETCA repMeTusnpyloLLen pe3anHoBon npoknagkon. Ha nepegHen na-
Henn UM pacnonoxeHsl npospadyHoe okHo XKW, kHomnka “=”’ cMeHbl pexnmoBs
nHOMKauuM napameTpos Ha XKW, kHonka “{” npocmoTpa apxvBos n ceetoau-
ofHbIn nHankaTop “Pexmm”. C neBOW CTOPOHbI KOpMyca YCTAHOBIEH pa3béM
‘RS232” gns noakmioveHns K TennocyéTyuky nepudepunHbix yctponcts (MK,
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NpUHTEpP, NyNbT CbEMa MHOpPMaLUK, TEpMOMETPa HapyxHoro Bo3dgyxa T[AB u
T.n.). BHyTpN kopnyca Wl 3akpenneHsl ABe nnaTbl, HA HWXKHEN N3 KOTOPbIX pac-
nonoXxeHol pasbembl ana nogkntodenuns MNP, TCI, ML, PU n nutatowen ceTu.
HocTyn k pasbémMam Npou3BOAUTCS Yepe3 OKHO, UMeloLLee OTAEMbHYH KPbILLKY,
KOTOpas NnomoupyeTcst Nocne YCTaHOBKM TENMOCYETYMKA

Ha TbinbHOM noBepxHocTu kopnyca UI pasmelleHbl aepxatenb BCTaBKu
NNaBKOW U KPOHLUTEWHbI ANs KpenneHus npubopa Ha CTEHy.

OcHoBon Tennoc4eTyYnka ABNAETCA OAHOKPUCTAbHbIA MUKPOKOHTPOMNEp
C BHYTPEHHEeN nporpaMMmpyemMoin namsaTblo, KOTOpbI HaxoauTces BHYTpu UMM, OH
opraHusyet paboTy Bcero npubopa, npomsBoauT Heobxoaumble pacyeTbl U
nHaukaumo napameTpoB Ha XK. [ins opraHu3auumn cyeTa BpeMEHU, COXpaHe-
HUA HeOOXOAMMbIX AAHHbLIX NPWU OTKIKOYEHUU NUTAHUS CETU, a TakkKe ANs CUH-
XpOHM3aLmMM paboTbl MUKPOKOHTPONEepa CAyXUT MNpOrpaMMHO ynpaBfsieMbin
TanMep 1 cxema pe3epBHOro MMTaHUSA Ha OCHOBE NMTUEBOrO 3fIEMEHTA.

5.5 TIMP coctouT 13 Kopnyca, B KOTOPOM pa3MelleHa MarHuTHasi cucte-
Ma, cocTosWwasa u3 AByxX KaTylweK MHAYKTUBHOCTU, U LUNUHAPUYECKOro n3Mepu-
TENbHOro KaHana M3 HeMarHWTHOro MaTepuana, BHYTPEHHSAS: MOBEPXHOCTb KOTO-
poro cyTepoBaHa AMINEKTPUKOM (pToponnacTtom), a Ha KoHUaX MpuBapeHbl
dnaHubl. B cpegHemM ceyeHun TpyObl AnameTpanbHO APYr APYry YCTaHOBMEHbI
OBa anekTpoaa, KOHTaKTUpylLmne ¢ namMepssiemMon Cpeaon n npegHasHaveH-
Hble A48 NonyyYeHns HAOpMaLMmn O pacxoae TENNOHOCUTeNs.

Mogkntoyenne MNP k WM npou3Bogutca 4epe3 KNeMMHYK KOpoOKy,
YCTaHOBMEHHYIO Ha koprnyce. Kopobka umeeT KpbilwKy, KOTopas nnombupyercs
nocne nogkntoyenus MriP.

MpucoegnHenne T[NP k TpybonposBody MpPOU3BOAUTCSA NPU MNOMOLLM
dnaHueB cTaHgapTHOM KoHCTpyKuumn (TOCT 12819-80).
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6. UHOUKALUUNA NHOOPMALIMOHHbIX MAPAMETPOB

6.1 CTpykTypa nonb30oBaTENbCKOro MEHIO NpMUBEAEHA Ha puc.6.1.
Mo Ha3Ha4eHWto Nonb3oBaTeNnbCKoe MeH0 NpMbopa YCNoBHO pasfeneHo Ha ypoBHY
— BEPXHUW n HVXXHUW.

Bepxuuii ypoBeHb I0OIB30BATENbCKOTO MEHIO (TOPU30HTAIIBHBIN)
Tennosas O6BEM V,, Temnepa- HaeneHne Hapa6otka Kanenpapb Kondpury-
| oveprua Ly pacxop G,, —p{ TYPa tn, °C > P, MMa —> ToHap, 4 ! ! pauus
Qn, Mkan* M fa* Tnow6, 4
Y A 4 A\ 4 \ 4 \ 4 A\ 4
Tennosas Macca M, Apxvs Apxus OT14éTtHoE WcnonHe-
aHeprus N pacxop G, N yacoson OTYETHBIV uncno Hue
Qn, FOx* T/v* => [4u-1] ToHap =>
Apxus Apxvs Apxus Apxus Benomoctb [nameTpebl
YyacoBoW yacoBon CYTOYHbIN OTYETHBIV 3a mecsy, Mnne, Ay,
=>[yy-1] =>[4y-1] =>[aa-1] T.ow6, => => nevaTtb =
Apxus Apxus Begomoctb CkopocTb
CYTOUHbIIA CYTOYHbII 3a CyTKu obmeHa
=> [pn-1] =>[ap-1] =>neyatb
Apxus Apxus CeteBon
OTYETHBIN OTYETHBbIN agpec
=> [MM-1] =>[MM-1] =>[agp+1]
HwxHmin YpPOBEHb NOJIb30BaTESIbCKOIro MEHKO (BepTVIKaJ'IbeIVI)

Puc. 6.1 CTpykTypa nonb30oBaTeNbCKOro MEHIO

6.2 YposeHb MeHio BEPXHUW npegHasHaueH Ans uHavkaumm usmepeHHbIxX
1 BbIMUCIIEHHbLIX MapamMeTpoB CUCTEMbI TennonoTpebnexns, Bpemsa HapaboTky,
KaneHgaps peanbHOro BpeMeHu, cepunHoro Homepa n sepcun N0 npmbopa.

Mepexond mexgy OKHaMu MeHI0 B nNpedernax AaHHOro YPOBHSI BO3MOXEH MO
HaXXaTUI0 KHOMKU “2” 1 opraHn3oBaH Mo uuky. B 3aBUCMMOCTM OT MCMOMHEHNS!
HEKOTOpPbIE OKHa MEHI0 AaHHOrO YPOBHS MOTYT OTCYTCTBOBATb.
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Hwxe npuBegeHo onucaHve u NocnegoBaTenbHOCTb BbiBOAA
MHOPMAaLIMOHHBIX OKOH A4 NOfb30BaTENbCKOro MeHto yposHs BEXHUN.

XX XXXXX Tkam,Q,
X XXX ['kan/a

XXXXXXX MS, W
X XXX M/a

XXX °C, t,
XXX.X °C, ty-tm

X.XXX MIla, P,
X, XXX MIla,

XXXXX.XX ToHap, 4
XXXXX.XX

Y4:MM:CC BPEM:I
JI-MM-TT JIATA

TOPM-02 N: XXXXX
Bepcus [10: XX XX

3nauyenne konmuectBo TertoTsl (I'kan/T' k) u
MTHOBEHHOE 3HAUeHHE TeIUIOBOM MOIHOCTH
Ui TertocucTeMsl N =1(2)

3HaueHue 00bEMa (Macchl) 1 MTHOBEHHOE
3HAUCHUE Pacxoja JUIs KaHajla H3MEpeHHUs
n=1(2,3)

3HayeHye TeMIepaTypsl AJs KaHala U3MEPEHUs
n=1...4 1 3HaUCHUE PA3HOCTU TEMIIEPATYP MEXKIY
KaHanamm n unm

3HavyeHne H30BITOYHOTO JABICHHS JUIS KaHAIOB
usmepenus N=1(3) u m=2(4)

3HaveHus BpeMeHH HapaboTku T Hap ¥ BPEMHU
paboThI ¢ omHuOKoit T,0MI0 IS KaHana H3MEepeHUs
KOIT4YecTBa TeroTel N=1(2)

Kanennaps peanbsHoro BpeMeHu

3aBo/ICKO HOMEp MPHOOpPa U BEpCHst IPOrPaMMBbI
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6.3 YposeHb meHio HVXKHWW npeagHasHaveH ans seisoga Ha XKW
[ononHUTensHon nHdopmaumm (NapameTp B OpPYron eguHuLe n3MepeHnn,
apXuBHbIe JaHHble, KOHMrypauns npubopa) u opraHusauum nevyaTn Ha NpuHTep.

Mepexon mexay OKHaMu MeHI0 B Npederniax AaHHOro YPOBHSI BO3MOXEH MO
HaxaTuio kHonkn “L” 1 opraHM3oBaH Mo LMKIY C BO3BPATOM B MCXOAHOE OKHO
MoNb30BaTENLCKOr0 MeHK ypoBHa BEPXHWIA. B 3aBUCMMOCTM OT MCNOMHEHMs
HEKOTOpble OKHa MEHI0 JAHHOrO YPOBHS MOTrYyT OTCYTCTBOBATb.

6.3.1 B OkHe uHOMKAUWMW 3HAYEeHW KOonuyectTBa TennoTbl M TEMNfoBOM
MOLLHOCTU YpOBHS MeHio BEPXHWA npu Haxatum kHonkm “¥”  npoucxoaut
nepexon B nonb3oBaTenbckoe MeHlo yposHs HVDKHWIA, cTpykTypa koTopoii
npeacTaBneHa HUxe.

Tennosas snepeus O6vém, macca, pacxoo
L3 XX MV,
: i X XXX M4

KonmdecTBo TEImIoTe 1
TEIIOBasi MOIIHOCTH B APYTOi

XX XXXXX Tk, Qp

X.XXX MBT SIIMHMIIC M3MEPEHUS IS
TeIocucTeMs! N =1(2)

1

1

1

1

1

1

1

1

. :
v ApXUB 4acoOBOM KOJIMYECTBA |

Qn, IJ-MM-IT uu | uy=ug-1 | | TemwioTsl Ans TEMIOCHCTEMBI E
X XXX I'kan/g " n=1(2) !

1

. e
ApXHUB CyTOYHBII KOIHMYECTBA !

Qn, JUI-MM-IT ‘ JUI=JT-1 TETUIOTHI IS TETTIOCHCTEMBI i
X.XxX Tkan/cyT d — n=1(2) |

|

« i
A4 ApXUB OTYETHBIN KOJUYESCTBA |

Oruér JYI-MM-TT IMM=MM-1| | TCi'I:JLIOZ"[‘LI TSI TETIOCUCTEMBI !
O, TR XXXXX.XX g n=1(2) I
1

1

|

1

1

1

1

HukHUI ypOBEHB 110JIb30BATENILCKOTO MEHIO

IIpumeuanus

1 Berbop enuaunbl xpaneHus JaHHbIX B apxuBe (' wim ['kan)
MIPOU3BOJUTCS MPH YCTAHOBKE KOHPUTYPAIMH TETUIOCYETUNKA.

2 ApXWB OTYETHBIN COIEPKUT HAKOTUICHHBIE 3HAUCHHU ST KOJIMUECTBA
TEIUIOTHI B OTYETHBINA JE€Hb MECAIIA.
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6.3.2 B okHe uHaukaumm 3HadeHnin 06bEmMa U pacxoda YPOBHS MEHHO
BEPXHWW nipu HaxaTum kHomku “I-" npoucxoauT nepexos B Norb3oBaTenbcKoe
MeHto ypoBHa HXKHWNW, cTpykTypa KOTopon npeacTaBfieHa HUXe.

06vém, macca, pacxoo Temnepamypa
i XXXXXXX Mz, V, __“_> XXX.X °C, t,
i X XXX M/ xxX.X °C, tn-tm

HakoruienHoe 3HaueHHE MacChl U

XX XXXXX T, Mn pacxon i KaHajla USMEPEHUS
X XXX T/4 n=1(2,3)

&) |
al
v y
ApXHB 4acoBoii s KaHaNa
-
>

Vp, AA-MM-TT ug yy=yy-1 | | u3Mepenns o6bema (WM Macchr)
X XXX M/a n=1(2,3)
vy ApXHB CyTOYHBIH IS KaHasa
Vy, AA-MM-I'T | A0=10]1-1 u3Mepenus 00beMa (MM Macchl)
X XXX MY/CyT " — n=1(2,3)

SN
al
v .. o
ApXI/IB OTYCTHBIN JIs1 KaHala
»
»

Otuér IJ-MM-I'T MM=MM-1 u3MepeHus 0obeMa (I Macchl)
Vi M2 XXXXX.XX n=1(2,3)

Huxuuii ypoBeHb MOJIB30BaTENHCKOTO MEHIO

IIpumevanus

1 Beibop enuHUIEI XpaHeHHS JaHHBIX B apXuBe (00BEM MM Macca)
TIPOM3BOINTCS TIPH YCTAaHOBKE KOH(UTYpaH TEIIOCUETIHKA.

2 ApX¥B OTYETHBIN CO/IEPXKUT HAKOIIJIEHHbIE 3HAUCHHsT 00bEMa (Macchl)
B OTYETHBIN JIEHb MecsIa.

6.3.2 B OKHE MHOMKALUMM 3HAYEHUI TeMnepaTyp ypoBHs MeHio BEPXHU
NPy HaXaTny KHOMKK “&"  mpoucxoauT nepexon B MoOMb30BATESIbCKOE MEHHO
ypoBHa HVXKHUW, cTpykTypa KoTopon npeacTaBrneHa Huxe.
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Temnepamypa Jlasnenue

, XXX.X°C, t, .—y X.XXX MIla, P,

XXX.X °C, to-ty i i XXXX MIla,
LesssssssmssssssssgEssssmsnsnnnnnnnnn L e T P T P PP P PP PP

I S B L :
| | 4 1
] )l 1
! \ 4 1
' -1 ApXUB 4acoBOM IS KaHAIIA !
! ty, AA-MM-I' 1(: a4 p| TITITL L | ysmepenus emneparypsi !
| XXX °C 1.4 ;
' 1
1

| < |
] ~ |
] ApPXUB CyTOYHBIH [UTs KaHaa :
, th, I[H'MM'{F A=A | U3MEPEHUS TEMIIEPATYPBI '
! XXX.X °C > n=1...4 !
! |
! |
: y |
| |
1

! Hwuxuuii ypoBeHb 10JIb30BaTENBCKOTO MEHIO i
g 4

6.3.3 B okHe nHAaMKaummn 3HavyeHu BpemeHn HapaboTku 1 oWwnbkn ypoBHS
meHto BEPXHUW npu Haxatum kHonkn  “IF”  npoucxoauT nepexop B Nonb3oBa-
Tenbckoe MeHto yposHA HUXKHUW, cTpykTypa KOTOpoKn NpeacTaBlieHa HUXe.

Bpems napabomxu Kanenoapo

i XXXXX.XX TrHap, 4 .—y 4u:MM:CcC BPEMSI
XXXXX.XX Tromi0,q i i JUI-MM-IT JIATA

‘

HuxHmi YpOB€EHb NONb30BaATESIbCKOro MEHKO

L e a
] d 1
1 R 1
' v ApXuB OTYETHBIH BpeMeHH '
: Oruér JJ-MM-I'T [ MM=MM-1 HapaOOTKH JUIA KaHAJIa H3MEPEeHH |
! ToHAP,Y  XXXXX.XX o KOJIMYECTBA TeroTsl N=1(2) !
1 ]
1 1
' ..! ! P |
: v .- :
! ApXuB OTYETHBIN BpEMEHH !
! Otuér AJ-MM-IT »| MM=MM-1 OIIGOK ISl KaHATA M3MEpEeHHs !
! Thom0, a4 XXXXX.XX KOJIM4ecTBa TeruoThl N=1(2) !
I |
| |
| )
| ]
] ]
1 1
1 1
] ]
L




6.3.4 B okHe vHAMKaLun kaneHaapsi peanbHOro BPEMeHU ypOBHSI MEHIO
BEPXHWW npu Haxxatum kHomku “I-" nponcxoauT nepexos B Nonb3oBaTenbCKoe
MeHto ypoBHA HVXKHWNW, cTpykTypa KoTopon npeacTaBrieHa HUXe.

Kanenoapo Kongueypayus

gg:MM:cC BPEMST & i TOPM-02 N: XXXXX
JUI-MM-TT IIATA Bepcus [10:  XX. XX

OTuéTHOE YHCIIO OTYETHOE YUCIIO
<
v . IMeyats HA IPUHTEP BEAOMOCTH
.':D MOTPEOJICHHS TETUIOBON
Benomocts .
A Q_1> > Ilevarb Ba | | sreprud Q; 3a OTYETHBIA
3a MECSII] = MPUHTED Mecs

«
\ 4
INeyats Ha IPUHTEP BEAOMOCTH
»

* v
Benomocts Q; p| Iledars Ha noTpeOIIeHNs TEMIOBON SHEPTUU
3a MecsII] => MIPUHTED Q; 3a OTYETHBIN MeCAI

«
Y
[Teuats Ha NPUHTEP BEAOMOCTH

Benomocts Qg »| [leuars Ha MOTPEGIEHNS TETIIOBOH SHEPTHH
3a CYTKH => MPUHTED Q; 3a cyTkH

<
al
\ 4
INeuats Ha IPUHTEP BEAOMOCTH
»

* ~
Benomocts Q; »| lleuars Ha noTpeOIIeH s TEIIIOBOM SHEPI UK
34 CyTKH => HOPHUHTED Q, 3acyTkn

v

HwXHUIM ypoBeHb NONL30BaTENBCKOrO MEHIO

HpI/IMe‘IaHI/IC — *- B 3aBHUCHMOCTH OT MCIIOJHEHHUS TEIJIOCUETUNKA OKHO
MCHIO MOKET OTCYTCTBOBATb.
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6.3.5 B okHe nHaukauum cepmnHoro Homepa TensoCYETUNKA N Bepcun
nporpammbl Tennocuétunka yposHst MeHio BEPXHWUI npu HaxaTum kHonkm  “3”
MPOVCXOANT Nepexon B Monb3oBaTenbckoe MeHo yposHs HUMXHUW, ctpykTypa
KOTOPOW NpeacTaBneHa HUXe.

Kongueypayus Tennoeas snepausi

L3 xxxooxx Tkam,Q, i
i X XXX I'kan/a i

Hcnonnenue TernocyéTyuka u

Hcmonnenne: X-X COOTBETCTBYIOILUI eMy KOJ
KOA:  XX-XX-XX-XX HaCTPOUKHN KOHQHUTYpauu

< Xapaxtepuctuxu [1I1P:

: JUaMeTpP YCIOBHOTO IIPOX0Ja U

Jlyn XXX MM | n=n+1 COOTBETCTBYIOLIMI €MY PaCXOZ
G XXX.X Mofa > MaKCHMAJbHBIN JUId KaHajla

0 ) n3mepenus N=1(2,3) umu Bec

P umIysbca 1t pacxogomepa Gg.

l

Bepxuuii 1 HUXHUI Topor
n=n+1

3
Gymax XXX.X M°/4 pacxoa i KaHana

Gomin  Xxx.X M4 " usmepenus N=1(2,3)
A\ 4
CkopocTh 0OMeHa Ckopocth 06MeHa RS-232C
9600 out/c
’

D

J CerteBoii aapec mpudopa:

CereBoii aapec => 1< amp <246

aap

p| anp=anp+1

HukHUI ypOBEHB 110JIb30BATENILCKOTO MEHIO
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7. MAPKUPOBAHUE U NMNOMBUPOBAHUE

7.1 Ha nepegHen naHenu WI1 HaHeceHO HauMMeHOBaHWE W YCIOBHOE
ob0o3HayeHne Tennoc4eTYMKa, TOBAPHbIN 3HAK NPeanpUsaTUS-U3roToBUTENS, 3HaK
locpeectpa no CTB 8001-93, cteneHb 3aWuTbl, TEMNEpPaTypHbIN AManasoH U
OnanasoH pasHoCcTM TemnepaTyp TennoHocutens, Tun TCI, HanpsbkeHue
nMTaHMsa 1 NoTpebnsieMasi MOLWHOCTb.

Ha ocHoBaHuMM cOOKy Ha 9TMKETKE HaHEeCeHbl: YCroBHOe 06Oo3HayeHue
WCMOSIHEHNA  TEnnoc4eTYMKa, 3aBOACKON HOMep, MWHUManbHbIN 7]
MaKkCcMMmarbHbIA pacxon B M3y Ona Kaxagoro kaHana uamepeHus, [y B Mm
mMecto yctaHoBku [P, Bec wmnynbca AONOMHUTENBHOrO pacxogoMepa B
AM>/MMN, AnanasoH BbIXOAHOIO TOKa AaTuMKa U3BbITOYHOTO AaBneHns B MA, AaTta
N3roToBreHus (Y1crno, Mecs, roa).

Ha neBow cTeHke ocHOBaHMUA :

RS 232

noaknyeHue Kk RS 232

Ha 3agHel cTeHke OCHOBaHUS :

0,25 A, ~250 B

npenoxpaHnTersb

7.2 MapkupoBka ynakoBku cootsetcTByeT [OCT 9181-74.

7.3 MpegycmoTpeHo nnombupoBaHue WIT noBeputenem nocrie ero Ka-
nMBpoBKkKn M NoBepku. MNnomobupyeTcst BUHT, HAaXoOAWMNCA Ha NepeaHeln naHenm
(MoA KpbILLKOW, 3aKpblBaloLLEN OTCEK C KITEMMHbBIMU KONTOAKaMM).
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8. YKASAHUE MEP BE3OMNACHOCTH

8.1 HanpsixeHue nutaHua UMM aenaeTtca onacHbIM ans xu3nHu (~230 B).

K paboTte ¢ npubopom gonyckaroTcs nuua, npowealine obydyeHne n MHCTPYKTax
no TexHuke 6esonacHocTu nNpu paboTax ¢ pagnomsmepuTenbHbIMU Npubopamu,
O3HakoMmmBLUMECS C HacToAwmM TO, nmerome KBanmduKaLnoHHYIO rpynny no
anekTpobe3onacHOCTN He HUxXe 3-i, ycBomBLLME Be3onacHble Nprembl 1 METOAbI
paboThbl.

8.2 Heponyctumo npsimoe nonagaHue Bofabl Ha kopnyc AT,

8.3 lMNopgxknioveHme Bcex yctponcts (MNP, TCI, ML v gp.) nponssoamTcs

TONBKO MpUW OTKNOYEHHOM nuTaHum WM.

8.4 MNoaknodeHne UMM k ceTn nepeMeHHoro Toka oCyLLEeCTBASETCH Yepes
OTKMOYatoLLee YCTPONCTBO (BbIKNOYaTENb, aBTOMATUYECKMIA BbIKMNoYaTeNb,
LUTencensHoe coeauHeHve u T.n.), obecneyvBaloLlee OTKMNOYeHe npubopa npu

OEeMOHTaxe.

MogknioyeHne oCcyLLECTBRSAETCH B COOTBETCTBMU CO CXEMOMW, NPUBEAEHHON
B npunoxeHun E.

8.5 besonacHocTb aKkcnnyatauum  TennocyeTdynka obecnedvnBaeTcs
BbIMOMHEHNEM TpeboBaHUN W peKoMeHAAUMM HacTOALWEro TeXHUYEeCKOro
onncaHus.

9. NOPAOOK YCTAHOBKU

MoHTax 1 yCTaHOBKa Tenyioc4eT4nKoB OOJDKHbI NPOU3BOONTLCA B CTPOIroM
COOTBETCTBUN C Tpe6OBaHI/IFIMl/I HacTodllero nacnoprta KBaJ'IMq)I/IU,I/IpOBaHHbIM
nepcoHarioMm " yrBepXxaeHHbIM NpPoeKToM YCTaHOBKU TenyiocHeT4Ynka Ha obbekTe.

He 00nycKaeTcqa yCTaHOBKa Tenyioc4eT4nKkoB MMEeLWKnX BManMbie MeXaHun-
YecCkune nospexneHnd n HapyweHume 3aBogCKUX nnomo.

9.1 YctaHoBka UM

UM pekomeHayeTcsa ycTaHaBNMBaTh B BEPTUKANIbHOM MOMOXEHUN B MECTE,
obecneynBaloLLEM XOPOLLUIA AOCTYN NP MOHTaxXe kabenen, a Takke Ans
JanbHewLwen akcnnyaTaumm n obcnyxmBaHusl.

Wl ycTtaHaBnmMBaeTca B oTannvMBaeMoM MomelleHun He garnee 100 m ot
TCI n He panee 100 m ot MINP npun anekTponpoBOoAMMOCTU TEMNSIOHOCUTENS B
aunanasoHe ot 10 go 0,01 Cm/m (He ganee 30 M Npu 3ANEKTPONPOBOANMOCTU B
aunanasoHe o1 0,01 go 0,002 Cwm/m).

B mecte ycrtaHoBku UM He OOmMkHO ObiTb BMOpauuu, a HanpsKEHHOCTb
MarHWTHOrO Nofnsi He JofkHa npeBbiwaTh 60 A/M.

WM gorkeH ObITb 3aLLULLEH OT BO3MOXHBLIX MEXAHUYECKMX NOBPEXOEHNNA.

Kpennexne UMM B BbIOpaHHOM MeCTe MPOU3BOANUTCS MPU NMOMOLLN TPEX
KPOHLUTENHOB, PACMOJIOXKEHHbLIX HA 3afHEWN CTEHKe Kopryca.

PaameTka ans kpennenus UM npuBegeHa B npunoxeHunn A.
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9.2 YctaHoBka TCHN

Tepmonpeobpa3oBaTteny ycTaHaBnuBalT Ha TpybonpoBoge B MecTax
COIMacHO YTBEPXKAEHHOMY TpPOeKTy M B COOTBETCTBUM C WUCMOMHEHWEM
TennocyeTymka.

MecTo ycTtaHoBku TepmonpeobpasoBaTenen Ha TpybonpoBogax LOIMKHO
BbIOUpaTbLCA MO BO3MOXHOCTM Onvke K BXxody W Bbixody TpybonposBodoB B
06bekT TennonoTpebneHus.

YcnoBusa ycTaHOBKM TepMonpeobpasoBaTenen Ha TpybonpoBoaax AOMKHbI
OblTb MO BO3MOXHOCTM paBHbIMWU: OAWHAKOBAA rNybuHa NOrpyXeHus,
OMHaKoBble NPOodUIM NOTOKA.

3awmTHaga rune3a JomkHa ObiTb YCTaHOBMEHa Ha TpybonpoBoae Taknm
obpasom, 4Tobbl akTMBHaA YacTb TCIT Haxogunack Ha cepeanHe NoToka
TENSIOHOCUTENS N MMEeNa C HUM MakKCUManbHbIN KOHTAKT.

BHUMAHMUE: TCIM YCTAHABIIMBATb B 3ALLNTHYIO T'MNb3Y TMOCIE
3ABEPLWIEHNA BCEX CBAPOYHbIX PABOT.

9.3 YctaHoBka MNP

[P ycraHaenuBatoT Ha TpybonpoBode B 3aBMCUMOCTM OT BblOpaHHOM
CXeMbl YCTAHOBKM TEMMOCYETUYNKA COrNAacHO NpuUnoxeHuto b.

MNP mMoxeT 6bITb yCTAHOBNEH Ha FOPWU3OHTaNbHOM, BEPTUKANIBHOM WM
HaKIOHHOM y4yacTkax TpybonpoBoga npu ycrnoBuW 3arnofiHeHUsI BCero obbema
nameputenoHoro kaHana [MMP >xuakocTbto. JlnHma anektpogos T[NP moxeTt
OTKMOHATLCA OT ropu3oHTanM Ha yron Jo 45°. PaspelueHHble MOosoXeHus
yctaHoBku MNP Ha TpybonpoBoae npuBedeHsbl B npunoxexHun B. Mpu aBuxeHmm
XMOKOCTW CHU3Y-BBEPX Hauny4llee 3anosfiIHeHMe BCEro y4yacTka M3MepUTENbHOro
kaHana obecneumBaetca npu yctaHoBke [P Ha BepTuKanbHOM yyacTke Tpy6o-
nposoga. B crniyyae BO3MOXHOCTY BbINafeHUst U3 XXUAKOCTW ocagka, MNP Takke
JOMKeH ycTaHaBnMBaTbCA Ha BEPTUKANbHOM yyacTke TpybonpoBoga. B cniyyae
rOpM30OHTaNbHOW YCTAaHOBKM pekomeHayeTcsa pa3mellats MNP B Hanbonee Hus-
KOW WIN HaKMOHHOW YacTu Tpybonposoga. MNpu Hanuunm BO3gyxa B Tpybe
pekomeHayeTcst yctaHasnmeatb [P B U-o6pa3Hom koneHe.

MNP HeobxoauMmo ycTaHaBnMBaTb Ha TpybonpoBogax B MecTax C
HaMMeHbLIMM 3aBMXpeHneMm notoka. Mpu 3Tom Heob6xoauMmo obecne4vuTb
ANVHY NpsAMbIX y4acTKoB TpybonpoBoaa He meHee 3[ly Ao u He meHee 1y
nocne MMP. Mpu peBepcuBHOM pexmMMe paboTbl CUCTEMBbI TEMNNOCHaGXEeHUs
HeobxooMMo obecneyvnTb ONIMHY NPSIMOro y4acTka TpybonpoBoga He meHee 3y
nocne MMP. B cnyyae namepeHns pacxona 3akpy4eHHbIX MOTOKOB MM NOTOKOB C
CUIMbHO WCKa)XEHHOW 3MOPON CKOPOCTUM PEKOMEHAYETCS YBENUYUTL pPaccTosHMe
NPAAMONIMHENHBIX y4acTkoB Tpybonposoga o v nocne MIMP unu npegycMoTpeTb
YCTaHOBKY CTPYEBbLINPAMUTENSI HA paccTosiHMM He MeHee 3[1y nepep MMP.
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BHUMAHUE: HATIPABJIEHUE CTPEJIKWM HA KOPIIYCE IIITP JJOJIXKHO
COBITIAIATH C  HAIIPABJIEHUEM TIOTOKA  TEIJIOHOCUTEJIS B
TPYBOITPOBO/IE.

MoHTaxx dnaHuesbix [MMNP Heobxoaymo npov3BoaUTb C  MOMOLLLHO
CcTaHOapTHbIX OONTOB U raek, pasmepbl KOTOPbIX COOTBETCTBYOT OTBETHbIM
dnaHuyam Tpybonposoga. dnaHubl TpybonpoBoga AOMKHbI COOTBETCTBOBATHL
FOCT 12820-80 1 npu cBapoYHbIX paboTax AOMmKHbl ObITb YCTAaHOBMEHLI COOCHO
W nriockonapannensHo Apyr K apyry.

3AMPELWAETCA VYCTPAHATH HECOOCHOCTD, ITIEPEKOCHI ®JIAHIIEB
TPYBOITPOBOJIA 3A CUET JE®@OPMALIMU TPYBOITPOBOJIA U IIIIP.

BHUMAHME: YCTAHOBKY IIIIP I[TPOU3BOAUTH ITOCJIE 3ABEPILIEHUA
BCEX CBAPOUYHBIX PABOT.

Mopspaok 3aTskkM raek Ha drnaHuax M AONyCTUMbIE YCUNUA  3aTSHKKU
npvBeaeHbl B NpunoxeHun [.

OnameTp ycnoBHOro npoxoga TpybonpoBoaa AOMKeH cooTBeTcTBOBaTh [y
MrP. OonyckaeTtcs ycraHoska MNP Ha Tpy6onposoge ¢ MEHbLUMM UamMeTpoM C
NCnonb30BaHNEM KOHU4Yeckux (He Gonee 15 rpagycoB) natpybkoB (KOHGY30p n
anddysop) wnm  ctaHgapTHeix nepexogoB no [OCT 17378. [llpn atom
Heobxoammo obecneydnTb COOTBETCTBME UX AMAMETPOB YCMOBHOro npoxoga W
MNP, a Takke cobnogeHne onnH NpsiMbiX y4acTKOB.

MeToauka onpeaeneHus ruapaBnMyeckux NOTepb AaBfeHUs B CUCTEME
“koHdpy3op - MMP - andpcysop” npuseaeHa B npunoxexHunn Jl.

Mpn BO3MOXHOW BMOpaumm TpybomnposBoda B AuanasoHe amnnuTyg u
4YacToT, NpeBbIwaoLwmx gonyckaemsle ana MNP 3HayeHns, Tpybonposog psagom
¢ MNP HeobxoanMo 3akpenuTb Ha HENOABWDKHOW ONope.

3AMPELWLAETCA UCIIOJb30BAHUE IIIIP B KAYECTBE OIIOPHI JJIA
TPYBOITPOBO/JIA.

9.4 YctaHoBka T[1B

TepmogaTumkm HapyxHoro Bo3gyxa T[OB Heobxoaumo ycTaHaBnuBaTb Ha
BblCOTe OKomno 2/3 obLieln BbICOTbI MEPBOro dTaka Ha ferko AOCTYMHOM ANns
MOHTaka MecTe.

TOB He peKkoMeHOYeTCA YCTaHaBnuBaTb HaL OKHAaMM U OTBEPCTUSIMM
BEHTUNALMU, @ B Criy4ae NpsMOro BO34eNCTBMS COMHEYHbIX Nydert Heobxoaumo
3aKpbITb 3ALUUTHBIM KOXXYXOM C BEHTUISLMOHHBIMU OTBEPCTUSAMU UIN LLENSMM.

9.5 MoHTaX 3NeKTPUYeCKUX coeanNHEeHUNn

9.5.1 O6wwe TpeboBaHus

MoHTaX aneKkTpuyecknx Luenen TennocYETYMKa NPOU3BOAUTL COrMacHO
cXeme NOoAKIYeHUs, NpuBegEHHON B NpunoxeHun E.

Ocoboe BHMMaHWe 00paTuTb Ha NpaBuIbHOCTL nogkrtodeHus MNP k UM n
WM Kk ceTn nepemeHHOro ToKa, T.K. HENPaBWUSbHbLIN SMNEKTPUYECKUA MOHTaX
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MOXeT MPUBECTU K BbIxogy Npubopa 13 CTPosi U CIYXWUTb MPUYMHOWN HECHACTHbIX
cny4aes.

Mpn moHTaxe MNP Heobxoanmo obecneyvnTb aNeKTpuYeckoe coegmHeHne
YCTaHOBO4HbIX chraHues u kopnyca (dpnaHues) MNMMP (cMm. npunoxeHune ).

B6n13un pasmelleHns nNMHUM cBA3M M MmecTa ycTtaHoBku TMP, TCI, UM
He gonyckaeTcs Hanuune kabenen u nobbiXx APYrnx YCTPOWCTB, CO3AAIOLLMX
ANEeKTPOMarHMTHble Mons HanpsbkeHHocTblo 6onee 40 A/Mm. He ponyckaetcs
NpoKnagka fMMHUI CBA3WN OT pasnnyHbIX NPUOOPOB (TEMMOCHETYNKMN, PErynsaTopbl
M T.n.) B o6Wmx kopobax (MeTannopykaBax) OSfiS UCKITIOYEHUS B3aMMOBMUSHUSA
Apyr Ha gpyra.

PekomeHayeTca curHanbHble nMHMKM  pacnonaraTb Ha pPacCTOsiHUM
He meHee 100 MM oOT cunoBbix nuMHMIA (~ 230 B), B TOM uucrne u OT NMHUK
NUTaHWs TennocyeTynka (yMeHbllaTb PEKOMEHOYEMOE pacCTOSHUME MOXHO
Tonbko B6nn3u UMM npu BBOAE Kabenen).

He ponyckaetca HapawuvBaHve (YANWHEHWE) INWHUA CBA3W  TakuMm
obpasom, 4Tobbl B MecTax CTbIKOB CTAHOBWJIOCb BO3MOXHbIM MOSIBIIEHUS
ANEKTPUYECKNX YTEYEK UITN OKUCIIEHUSA KOHTAKTOB.

Mocne 3aBepLUEeHNs MOHTaXa CoOeAUHUTESNBbHbIX NMMHUI TENTOCHETYMKA
HeoOX04MMO B HEUCMNOMb30BaHHbIE rEPMETUYHbIE BBOAbLI YCTAHOBUTL 3armyLUK/
ONS VCKINIOYEHNst NPOHUKHOBEHUS BNaru (KoHaeHcaTa).

He ponyckaetcs kpenuTb kabenu kK Tpybonposoaam.

Mpw HecobnroaeHUN ITUX TPe60BaHMN N3-3a HABOAOK HAa CUrHaNbHbIe
npoBoAa NoKasaHusi UAMEPSAEMOro pacxoaa MOryT He COOTBETCTBOBAaTb €ro
peanbHbIM 3Ha4YEeHUAM.

9.5.2 TMoakntoueHme MNP k UM

MakcumansHasa anvHa cessu mexay MNP v UM gomkHa 6biTe He 6onee
100 M Npun anNeKkTponpoBOANMOCTM XUaKocTn B AnanasoHe ot 10 go 0,01 Cm/m
(He 6onee 30 m npu anekTponpoeoaumMocTh B gruanasoHe ot 0,01 go 0,002 Cwm/m).

PekomeHayembli TN kabens AN CHUMaemMoro curHana ¢ 3MeKkTpoaos
MNP (manee - curHanbeHbI Kabenb) - 3KpaHUPOBaHHbIV kabenb ¢ ABYMS CBUTLIMU
LUeHTpanbHbIMK Xunamu (BUTasi napa B 3KpaHe). JKkpaH Kabensd curHamnbHbIX
NMHWIA JoMkeH OblTb HAaAEXHO U30NMPOBaH BHeELWHeN 0B0NoYKon OT TpyObl nnmn
MeTannopykasa, B KOTOPOM OH Mpoknageisaetcs, n npucoeguHeH Kk MNP n UM B
COOTBETCTBMM CO CXEMaMW IFEKTPUYECKUX coeamHeHun (CM. npunoxeHue E).
PekomeHgyembii Tun kabena — KMM 2 0,2-0,35 MM> UMM aHanorMYHbLIN Mo
XapaKkTepucTukam.

[Mpn BO3MOXHOCTM MEXaHWYECKUX MOBPEXOEHWUN CUrHanbHbIA Kabenb K

MNP npoknagpiBalOT B METannopykase (MeTannuyeckon Tpybe) unu nnactmac-
coBOM kopobe. MocKkonbKy 3TO ABMSeTCA CpedCcTBOM MeXaHW4eCKOW 3aliuTbl, TO
npu anvHax medee 10 M 1 OTCYTCTBUM MOLLHBIX UCTOYHWKOB HaBOAOK W MOMEX
3asemrnieHve (UNW 3aHyreHve) MeTannopykaBa WM MeTannuyeckon TpyObl
Heobsa3aTenbHo. [pu 3HauMTenbHbIX paccToaHusAX (6onee 10 m) mexay MNP u
WM Becb curHanbHbIn Kabenb pekomMeHOyeTcs MpoKnaabiBaTb B 3a3eMSIEHHOM
MeTannopykase unu B Tpybe.
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[na nutaHua odbmoTtok katywek MNP gonyckaeTcs npMMeHeHue nboro
CMMMETPUYHOIO [OBYXWIBbHOrO kabens 6e3 9kpaHa, a Tawkke OAMHOYHbIX
npoBofoB. CeyeHne BHYTPEHHErO NPOBOAHMKA AOMKHO ObiTb He MeHee 0,35 MM,
Mpn aTOM CymMMapHOe 3HayeHue Benn4yMHbl ConpoTMBeHMn KaTywku T[NP n
coeauHNTENbHOro kabenst He AOMKHO NpeBbiwaTth 64 Om.

PekomeHgyemble Tunbl kabenst — WWBBIM 2x0,5 mm? | KMMNB 2x0,5 Mm?
UM aHanornMyHble N0 XapakTepmucTuKam.

9.5.3 lMoakntouenne TCIT k UMM

TCIT nogkniovatotes k UM no 4deTblpexnpoBogHOW cxeme kabenem c¢
CeyeHnem BHYTPEHHero npoBoaHuka He meHee 0,35 Mm% MakcumanbHas anvHa
kabena gomkHa 6b1Tb He 6onee 100 M. Mpn 3TOM MakcMManbHOE ANEKTPUYECKOE
COMNPOTMBIEHNE KaXKO0W XUibl kabensa He JomkHO npeBbiwatb 20 OMm.

PekomeHayemble Tunel kabens — KMM 4X0.35MM2, KMINB 4x0,35 MMm? ,
KMIMB 4x0,5 MM” Unu aHanormyHble no XapakTepucTmkam.

Mpy HaNMYUM MOLLHBIX BHELUHMX UCTOYHMKOB NMOMEX M HABOOOK BEChb Ka-
6enb nogkntovenust TCI k UIN pekomeHnayeTcsa npoknagbiBaTtb B 3a3€MIEHHOM
MeTannopykase unm B Tpybe.

9.5.4 TopakntoyeHne PA

PU nogkntovaetca k UM aByxkunbHbIM kabenem ¢ ce4eHneM BHYTPEHHETO
npoBogHuka He meHee 0,2 MM, MakcumarnbHas AnnHa kabens gomkHa ObiTh He
6onee 100 m.

PekomeHgyemble Tunbl kabens — KMNB 2x0,35-0,5 mm® |, LUBBIM 2x0,5
MM’ UMW aHanorMyHbIE Mo XapakTepucTumkam.

Mpy HanNMYMM MOLLHbLIX BHELUHUX MCTOYHWKOB MOMEX M HaBOOOK BECb Ka-
fenb gna nogknodeHuss PU pekomeHayeTcsi mpoknagbiBaTb B 3a3€MIIEHHOM
mMeTannopykase unm B Tpybe.

9.5.5 lMoakntouvexne ML

MO nogkniovaeTtcs k VN gBYyxKunbHbIM Kabenem ¢ cedeHMeM BHYTPEHHETO
npoBoAHMKa He MeHee 0,35 MM® npy AnvHe kabensi He Gonee 100 M.

PekomeHnayemblie Tunbl kabens — KMMNB 2x0,35-0,5 mm® |, LUBBIM 2x0,5
MM’ UNW aHanorMyHbIe Mo XapaKkTepucTukam.

MpM HanMuYUM MOLLHBIX BHELUHWX MCTOYHMKOB MOMEX M HaBOAOK kaberb
ana  nogknioveHus MW pekomeHgyeTca npoknagbiBaTe B 3a3€MITEHHOM
MeTannopykase unu Tpybe no Bcen anuHe kabens.

9.5.6 MNopkntoueHne TOB

Tepmogatumkn TOB ans uamepeHust TemnepaTypbl Hapy)XHOro BoO3gyxa
nogkntovatotcsa kK UMM yepes pasbém “RS232” oByxnpoBogHbIM Kabenem (BuUTas
napa), cxema KOToporo npuBegeHa B npunoxeHun XK. MakcumanbHasi gnvHa
kabens gormkHa 6bITb He 6onee 100 M MPU MOrOHHOM EMKOCTU BHYTPEHHUX
npoeogHuKoB 50 nd/m.

PekomeHayemeblin Tun kabenst — KBIMM-5e 1x2x0,52 vnn aHanoruyHble no
XapakTepucTukam.
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MpM HaMMUUMKU MOLLHBIX BHELHMX UCTOYHMKOB MOMEX U HABOAOK kaberb
aonsa  nogkntoyveHnsa TOB pekomeHayeTcss npoknagbiBaTb B 3a3eMfIEHHOM
MeTannopykaee nnm Tpybe no Bcer grnvHe kabens.
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10. MOPAOOK PABOTbI

10.1 Tlepen BkNOYEHMEM TennocdeTyMka nNPOBEpPUTb MPaBUNBHOCTb
MOHTaXa 3MNeKTPUYECKMX Lienen.

3akpbITb NPegyCMOTpeHHbIE KOHCTpYKUmen Kpbiwku B MNP 1 TCI B
MecTax, NpefHasHa4YeHHbIX 419 MOHTa)Xa aneKkTpU4eckmx Lenen.

lMogaTb TennoHocutenb, MPOBEPUTbL FrEePMETUYHOCTb (braHUeBbIX coean-
HeHun TP n 3awutHbIX runb3 TCI1 ¢ TpybonpoBogom. Teub M npocavMBaHune
TENMOHOCUTENSA He JoMycKaeTcs.

10.2 Bknwouuntb anektponutaHuve WI1, KOTOpbIA nocfie BbIMNOSIHEHUSA
npouenypbl CaMOAMArHOCTUKM Mnepexoaut B pabouvi pexuMm WU3MepeHuss u
WHOVKaLMWM 3HAYEHUSI HAKOMMEHHOW SHePruu:

XXXXX. XX Tkan, Q1
XXXXX. XX Tkan/y

O HopmanbHon paboTe Tennoc4YETYMKA MOXHO CYAUTb MO OTCYTCTBUIO Ha
KK B OKHE MEHI0 HaKOMMEHHOW SHEPTrMN COOBLLIEHMST oWwmnbBKN “!I” 1 N0 MUraHuKIo
nHavkatopa “Pexnm” 3enéHbiM UBeTOM. B NpOTUBHOM crnyyae, MUraHne KENTbIM
UNN KPaCHbIM LIBETOM CUrHanM3upyeT O Hanmyium cootseTcTBeHHo HC B cucteme
TennocHabxenunsa unm TH TennocyéTtyuka.
MepeyeHb Hanbonee 4YacTo BCTpeYatoLWMXCs HEUCNPaBHOCTEN U METOO0B
MX YCTpaHeHMs NpuBeaeHbl B pasgene 13.

10.3 Tlpu HeobxoamMmocTW npocMoTpa ApyrMx napameTpoB CUCTEMbI
TennocHabxeHns (UNn [MarHOCTUKM ownbok, MNpoCMOTpa KoHurypauum wu
apXUBHbIX AaHHbIX TENMOCYETYMKA) MPOM3BECTU nepexon B Tpebyemoe OKHO
Nnonb30BaTeNbCKOro MEHI0 C MOMOLLBIO Haxatus kHomok “=“ n “4” cormacHo
pasgena 6.

10.4 CuuTbiBaHMA TeKYLIUX, HAKOMMNEHHbIX M apXMBHbIX MNapameTpoB
cucTembl TennocHabxeHuss Ha [MK npousBoguTcsi ¢ MOMOLLLID MHTepdeiica
nocnegoarenbHoro RS-232C. [Ina aToro Heo6XxogMMOo MOAKIIOYUTL K pa3bemy
"RS232", pacnonoxeHHomy Ha neBon cTeHke kopnyca WI1, kabenb, cxema
anekTpudeckas KoToporo npmeegeHa B npunoxeHun XK. MakcumanbHaa gnvHa
kabensa mHTepdenca fosmkHa 6bITe He Gonee 15 M.

PekomeHgyembin Tun kabensa — KBI1-5e 2x2x0,52 wunv aHanorumyHbIi no
XapakTepucTmkam.

BHUMAHME: TMOOKIMOYEHVE WKW OTKMNIOYEHWME 0K K TEMO-
CYETYMKY NPOUN3BOLNTb MPU BLIKNOYEHHOM MK.

10.5 CuuTbiBaHMA TEKYLUUX, HAKOMMEHHbIX W apXUBHbIX MNapamMeTpoB
CUCTEMbl TennocHabxeHuss Ha nynbT cbema wuHdopmauun TIOPM-02r1
npon3BoaMTCA C MOMOLLbLIO nocrnegoBaTenbHoro uHTepdgernca RS-232C. Ons
3TOro HeobXo0AMMO MyNbT NOAKMNIOYMTE K pazbemy "RS232", pacnonoxeHHOMY Ha
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nesow cteHke kopnyca WM. MNopagok cunTbiBaHNSA MHopMaumm n nepegaya ee B
MK onncaHbl B nacnopTe Ha NynbT cbeMa MHgopmauun TOPM-02r1.

10.6 BbiBog Ha nevatb BegOMOCTEN NOTPeONeHus TennoBOW 3SHEPruu
NPOU3BOOUTCA C MOMOLLUBID MpUHTEPa C nocrnegoBaTeflbHbIM MHTEpPdENnCcomM
RS-232C. [lns aToro Heob6xoaMMo noaxniounTb Kk pasbemy UMM "RS232" kabens,
CXemMa arneKkTpuyeckasi KOToporo npmeeneHa B npunoxeHum XK.

BHUMAHUE: NOOKIMIOYEHVE U OTKITKOYEHWE MPUHTEPA k UM
MnPOU3BOOUNTDL MNP BbIKNKOYEHHOM MPUHTEPE.

Ona paboTbl C TENNOCYETYMKOM MOAXOAAT MPUHTEPbI CO BCTPOEHHbLIM
Knpunnuyeckum wpudgtom (CP866) n  nogaepxuBatoLLive ynpasnsowme Koabl
EPSON ESC/P, Hanpumep npuHtep EPSON LX-300+.

lMocnepoBatenbHOCTL AEWCTBMI MNpu nevatu npuBedeHa B N.6.3.4 wu
PYKOBOACTBE NONb30BaTeNS Ha NPUHTEP.

Mpumep dopMbl pacneyaTkM BeOOMOCTU NOTpebneHns TennoBowm aHeprum
npuBegéH B npunoxeHun K. BegomocTb hopMmpyeTca 3a OTYETHbIA Nepuoa,
onpegensembli YCTAHOBIIEHHbIM OTYETHLIM YUCIIOM W COXPaHSETCAa B NamATu
Tennocyétumka B TedeHnn 14 cytok nocne oTyé€THoro ymcna. Nocne ncreyeHus
14 cyTOK nocrne OTYETHOro Yucra B TENNOCYETUMKE (POpPMUPYETCA BELOMOCTb
notpebneHns Ha cnegylwun OTYETHBLIM NEPUOS C BO3MOXHOCTbIO BbIBOA4A Ha
neyaTsb.

10.7 Onsa opraHusauun cetn cbopa nHdopmMauumn (Hanpumep, Ans CUCTEM
avcneTtyepusaumm n T.n.) Ha 6ase uHTepdernca RS-485 HeobxoaMMO MOAKMIO-
unTb K pasbéMy Tenmnocuyétumka “RS232° npeobpasoBartenb WHTEPGENCOB
RS232/RS485. MakcumanbHasa gnvHa NUHUKM CBA3W mHTepdienca RS-232 6es
ncnonb3oBaHus peTpaHcnaTtopa - 1200 meTpoB. NMpyn 3TOM MakcumManbHOE Konu-
4YeCTBO MOAKMNOYaeMblX TeNocYeTYnKoB — 32 npubopa.

10.8 B Tennoc4éTUmKe NMEKTCS Yackl peanbHOro BpeMeHU, Npu NOMOLLN
KOTOPOro Npou3BOAMTCS NOACHET BpeMeHU paboTbl 6e3 owmnbok 1 ¢ owmnbkamm
COOTBETCTBEHHO B MHTErpatope HapaboTkn THap u B MHTerpatope ownbok Towwod
ONst KaXO0W CUCTEMbI TENNOCHAOXEHMUS.

Mpn BO3HMKHOBEHMM OLWMOKK, BbidBaHHOM TH unu HC, npekpalwiaetcs
HaKoMMEeHNE C HapacTalLMM UTOrOM 3HaYeHW TENOBOM aHeprnn Q, obbEma V
1 maccbl M Ons cCOOTBETCTBYIOLLEN CUCTEMBI TEMMOCHAGXEHNA U Npou3BoaUTCS
HakonneHne uHTerpatopa Towb. lNMepedeHb BbiBOAMMbIX Ha XKW coobuieHni
npv ownbkax npueenéH B pasaene 13.

OO6wee Bpems paboTbl TennocyéTUMKa TobLy nocrne ero yCcTaHOBKN Ha
006beKkTe onpenensieTcsa kak MHTepBan BPEMEHUN MeXay MOMEHTOM BKITHOYEHMS
NUTaHUS U MOMEHTOM CHATUS TEKYLLUX NoKasaHun no opmyne

Tobw= THap+Towb+TBbik, (10.2)
roe
TBbLIKN - BpeMsi OTCYTCTBUSA HaNPsbKEHUSI MMTAHUS TENNIOCYETHMKA.
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Owunbkm (cobbITUS) , KOTOPbIE MOTYT (PUKCUPOBATLCS TEMTOCHETYMKOM U

ObITb pacneyvaTaHbl Ha NPUHTEPE B BEAOMOCTU y4éTa napamMeTpoB Tensono-
TpebneHus, NnpueBeAeHbl B Tabnumue 6.

Tabnvuya 6
O06o3Ha4yeHue Bapuanr
VYcnoBue BOSHUKHOBEHHS OLIMOKH
OLINOKH 00paboTku
T Texunueckast HeucnpaBHOCTh Terutocuérunka (UI1, B C
" [ITP, TCII) ’
Temneparypa TeIIIOHOCHTENS B OAAIOIIEM TPY0O-

Tmin MPOBOJIE MEHbIIIE MUHUMAJIbHO YCTAHOBIECHHOTO A B, C

3HAYCHUS tmin (3aBoJICKast HAacTpoiKa tmin = 40 °C)

Pacxop TermioHocHTENs B TPYOOIIPOBOIC MEHBIIIE
TGnin HIDKHETO YCTaHOBIICHHOTO 3HaueHus G| (3aBoackas A B, C
Hactpoiika G |=Gpn)

Pacxop TermioHocuTeNs B TpyOONpoBo/ie 60biiie

TG, BEPXHETO YCTAaHOBJIECHHOTO 3HaueHua G1 (3aBoAckas A B, C
ax

HacTpoiika G1=Gax)

PasHocTh TEMIIepaTyp MeXIy IOJAOIIUM U 00paT-
HBIM TPYOOIIPOBOAaMH MEHBIIIE MUHHUMAJILHOTO

TAtmin A B, C
YCTaHOBIIEHHOTO 3HaYEHUS Alpi, (3aBOICKAs HA-
ctpoiika Atyi=0 °C)
C Koppexmus gacos perucTparus
R Brixmrouenne muranust (UC < UCy,) peTUCTpaIHs
IIpumevanus.
1.  Ilpu BapmanTe A (3aBoJCKasi HACTpO¥iKa) 0OPabOTKH OMIMOKHU IPOU3BOJUTCS HAKOILIe-

HHE TEeIJIOBOI YHEPruy, 00bEMa M MacChI TIPH TOJIOKUTEIBHBIX 3HAYEHHAX pacxonoB G,
TeMnepatypsl t 1 pazHoctu Temneparyp At. B mpoTuBHOM ciiydae — OCTaHABIMBAETCS U
TIPOU3BOIUTCSI HAKOTIIEHHE BPEMEHH COOTBETCTBYIOIIEr0 HHTETPATOPa OIIHOKH M OOIIET0o
HHTETpaTopa BpeMeHH! paboThI ¢ omuoOkoit Tomo.
2. [pu BapuanTe B 06paboTKH OMIMOKH OCTaHABIMBAETCS HAKOIUIEHHE TETUIOBOU SHEPTHH,
00B&Ma M Macchl M PON3BOUTCS HAaKOIUICHUE COOTBETCTBYIOIIETO HHTETPaTopa OLIMOKU 1
00I1Iero HHTErpaTopa BpeMeHH paboThI ¢ omuoKoi Toro.

B BenomocTsx yuéra TermonotpediaeHus (pacneyaTke Ha IpUHTEpE) He MPOU3BOJUTCS
pacyér noTpeOICHHOMN TETUTOBOI SHEPTHH )11 BpEMEHH Pa0OTHI ¢ ONITHOKOM.
3. Ipu Bapmante C 06pabOTKM OMMOKY OCTAHABINBAETCS HAKOIIIICHHE TEIIJIOBOM SHEPTHH,
00B&Ma M Macchl M MPON3BOUTCS HAKOIUICHHE COOTBETCTBYIOIIETO HHTETPaTOpa OMINOKN H
o0IIero HHTErpaTopa BpeMeHH paboThI ¢ omnoOKoit Tom6.

B BenomocTsx yuéra temonorpebiaeHus (pacnevaTke Ha IPUHTEPE) TPOU3BOANTCS
pacuéT noTpebIICHHOM TEIIOBOH SHEPTUH TPH YCIIOBUH OIIMOKU COTJIACHO TIOPSIZIKY,
NpUBEAEHHOMY B IpUIOXKeHUH JI.
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B nHTerpatope owmnbok T, NPon3BOANTCS HAKOMNMeHne BpemMeHn paboThbl
Npy TEXHUYECKON HEMCMPABHOCTU COCTaBHbIX YacTen Tennocyétuuka (UM, MNP,
TCIT) n B cny4vae, korga npy Bbl4MCIIEHNM TEMNTOBOWM MOLLIHOCTM Nosy4YaeTcs
oTpuLaTenbHOe 3HavYeHue.

B nHTerpatope owmnbok T, MPON3BOAUTCS HAKOMNNEHNE BPEMEHN paboThl
npuv ycnosuw, Koraa TemnepaTypa B nogatoLiemMm TpybonpoBoae MeHbLUe
YCTaHOBMEHHOIO MUHUMArbHOrO 3HaYEHUs. STOT PEXUM MOXKET NPUMEHATHCS
NPV BbIKIMIOYEHUM CUCTEMBI OTOMMEHUS NTETOM.

B uHTerpaTtope owmnbok TG, NPOM3BOAUTCH HAKOMNNEHNE BPEMEHM
paboTbl NpK yCnoBmK, Korga pacxod TenfioHOCUTENst MEeHbLUE YCTaHOBMEHHOro
MWHMMAanbHOro 3Ha4YeHus.

B nHTerpatope owmnbok TGyax NPON3BOANTCS HAKOMIIEHNE BPEMEHU
paboTbl NpM YCNoBMK, Korga pacxod TenfioHocuTensi 6onblle yCTaHOBNEHHOIO
MaKCVMMarbHOro 3Ha4YeHus.

B nHTerpaTtope owmnbok  TAty,, T(PON3BOAUTCS HAKOMNMNEHWE BpEMEHN
paboTbl NpM yCnoBmK, Korga pasHoCTb Mexay NofarolwmmM n obpaTtHeiM Tpy6o-
NpoBOAaMM MeHbLUE YCTaHOBMNEHHOrO MUHUMAarbHOTO 3HaYeHus.

Mpu BO3HWKHOBEHWM NMIOBON 13 BblLLEYKa3aHHbIX OLLMBOK BKMOYaeTcs
obLWmMI nHTEerpaTop ownbok

Towb = Toy + Trin + TGmin + TGmax + TAtmin (10.2)

B cnyyae ogHOBpEMEHHOIr0 BO3HUKHOBEHMUS HECKOMBbKMX OLLIMBOK
HakonneHue BpeMeHu paboTbl B COCTOSIHUM OLUMOKM NPON3BOAMUTCSI B MHTErpaTo-
pe, COOTBETCTBYHOLLEM C 6OMbLLIMM NPUOPUTETOM, KOTOPbIN COOTBETCTBYET MO-
PSAKY CnefoBaHusa owmnbok (CBepxy BHU3), NpMBeAEeHHOMY B Tabnuue 6.

Tennoc4éTunk pearupyeT Ha BbIKMOYEHUE NUTaHUA (Nepesanyck),
KOPPEKLMI0 YacoB pearnbHOro BPEMEHU N PEMMCTPUPYET B BEAOMOCTAX y4ETa
TENnoBow aHeprumn akT HACTYMIEHUSA TaKOro cobbITUS.

10.9 B cny4yae nosienexnms TH nnu HC Heobxoamnmo obpatuTbes K cnyxbe
no 3KcnnyaTaumm TENNOCYETYNKOB AN onpeaeneHns NpuyrHel U nocneayroLlero
ee ycTpaHeHus.

Ecnun HencnpaBHOCTb yCTpaHeHa, TennocyeTynk nepexoauT B paboyee
COCTOSIHME aBTOMaTMUYECKN.

10.10 WN3meHeHue, 3anporpaMMUpPOBaHHBLIX MPU BbIMYCKE U3 NPON3BOACT-
Ba TennocyeTynka napameTpoB (TemnepaTtypa BOAbl NOAMUTKU, BEC BbIXOAHOIO
UMNynbca BHELLHEro pacxogomepa, kaneHaapb peanbHOro BpeMeHU) OcCyLLecT-
BnsieTcs npu nomotum MK,

Bce paboTbl 4OMKHBI NPOU3BOANTLCA B MPUCYTCTBUN NPeACTaBUTENEN
TennoHagsopa.

M3meHeHne apyrmx napameTpoB, He yKa3aHHbIX BbILLe, MPON3BOAMTCA
Ha NPeanpuUATUN-U3rOTOBUTENE UIN B YNONTHOMOYEHHbBIX OpraHM3aumsax ¢
o6s3aTenbHON NocnefyoLwern NOBEPKON TENSOCHETUMKA.
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10.11 Bo Bpemsi NpoBeaeHUs perfnameHTHbIX paboT No 06CnyXMBaHWUIO
CcUCTEeM TeMNoCHabXeHWs,CBA3aHHbIX C NpeKkpalleHMeM nogayun nnv cnvBoMm Te-
NNOHOCMTENS U3 HUX, HeOBXOANMO NPON3BOANTL OTKIIOYEHME TEMnocyeTyYnka ot
CEeTU NepemMeHHoro Toka. [py aToM B namsaTh TenfocyeTynka He OyaeT dukcu-
poBaTbCs ANUTENbHAsA N0 BPEMEHU OWNMBOYHas cuTyaunsi, BO3HMKaKLLas npu
OTCYTCTBMM TEMNNOHOCUTENS B M3mMeputensHon nonoctu MNP.

10.12 o OKOH4YaHMM OTONUTENBHOrO CEe30HAa, TENNOCYETUYUK, YCTAHOBIMEH-
HbI HA CUCTEME OTONMEHUS, AOIMKEH ObITh OTKMIOYEH OT CETU NEPEMEHHOIO TO-
Ka.
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11. TEXHWYECKOE OBCITYXXUBAHUE

TexHn4eckoe 00CnyxMBaHMe TEMMOCYETUYMKA NPON3BOANTCS HA OCHOBaHNA
oTpacrneBbiX HOPMaTUBOB.

Mpn Hanuuum B TennoHocuTene B3BeCEM U BO3MOXHOCTWU BbliMNageHMUs
ocagka, MNP HeobxoaMmo nepuoaudecky NMpPoMbIBaTb C LESNbI €ro O4YMCTKMU.
YpaneHue oTnoXeHuin HeobxoaumMoO NPOM3BOAMTL MPU MOMOLLM BETOLUWU, CMO-
YeHHOW B BOJE.

3ameHy npepoxpaHutens UM npon3soanTb B crnegyoLemM nopsaake:

- OTKMOYUTb TEMMOCYETYMK OT NMUTAHUSA CETU;

- ocBoboauTtb OT kpennenusa kopnyc UM n obecneumTtb JOCTyn K ero
3aQHeln NOBEPXHOCTN;

- MpW NOMOLLM OTBEPTKM CHATb KPbILWKY AepXaTens npeaoxpaHuTenst u
NUHLETOM M3BfeYb  HencrnpaeHbIN M  YCTaHOBUTb  HOBBLIN
npeaoxpaHuTernsb;

- NPV NOMOLLM OTBEPTKM 3aKpbITb KPbILLKY AepXaTens npeaoxpaHnTens;

- 3akpenuTb kopnyc Ul B nepBoHa4anbHOe NomnoXxeHue.

BHUMAHUE: 3AMEHY MNMPEOOXPAHUTEIA NMPON3BOONTL TONBKO
MOCINE OTKMKOYEHUSA TEMNNOCHETHYUKA OT HAMPSXXEHUA CETW.

12. NMOBEPKA

12.1 TennocuyeTumkun nognexat obs3aTenbHON rocygapCTBEHHOW NOBEPKE
npwu BbINycKe N3 NPOU3BOACTBA, NPU NEPUOANYECKON MOBEPKE M NOCME PEMOHTA.

12.2 MeToanka MNOBEPKM W3NOXeHa B [OKYMeHTe “TennocyeTyuku
TOPM - 02. MeTtoguka nosepku. MIN. MH 149 — 2006”.

12.3 lNepuoguyeckas nosepka, €€ ob6a3aTensHOCTb, BUA Y NEPUOANYHOCTb
onpefensanTcs HOPMaTUBHBLIMW akTaMu rocyfapcTsa, Ha TEPPUTOPUN KOTOPOro
NPUMEHSAETCA TENOCYETYNK.
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13. BO3MOXHbIE HEUCINTPABHOCTHU U CNMOCOBbI UX YCTPAHEHUA

13.1 MNepeyeHb Hanbonee YacTo BCTPEYaOLLMXCA HEMCNPABHOCTEN
npeacraeneH B Tabn. 7.

Tabnuua 7
Buemnee nposiBiienne | BeposiTHasi npuunHa Metoa ycrpaHeHust
HEUCNPABHOCTH HEUCIPABHOCTH
1 2 3

1. ITpu BKIIOYCHUH OrcyTcTBYeT HanpspkeHHe | [IpOBEpHUTD 31€KTPOCETh.
HanpsokeHus cetu — JKKU we | B cetn.

paboraer. Tleperopen 3aMeHUTh HEUCIIPABHBII

MPeIOXPaHUTEb. npenoxpanutens (0,25 A).

OTCyTCTBYET KOHTAKT WA
0OpBIB CETEBOTO KaOEIs.

ITpoBeputs Kabenp u B cirydae
00pbIBa 3aMCHUTb.

Heucnpasen WUII.

OtpemonTupoats UIT *.

2.I1pubop caMoIrIpon3BOILHO

[Tapamerpsl ceTu He

HpOBepI/ITB OJIEKTPOCETh.

HEePHOIIMIECKI COOTBETCTBYIOT
repe3arpyaercs. TpeboBanusM 1. 3.18.

Hewucnpasen UII. OtpemonTHpoBath UIT *.
3. Unpukarop "Pexum" Hewucnpasen UII. OtpemonTrpoBats UIT *.

MUTaCT KPaCHBIM IIBETOM.

4. Ha )KKU BeIBOIUTCS
coobienue "Huskoe
nuranue”.

Har{meeHI/Ie IUTaHusA B
CCTHU HUXKEC HOPMBEI.

HpOBepI/ITB OJICKTPOCETh.

Beimen u3 crpost MI1.

OtpemonTHpoBath UIT *.

5. Mumukarop "Pexum”
MHTaeT KENTHIM IIBETOM U
B OKHE TEIJIOBOI SHEpruu
Ha XKW BeiBOgHTCS

@y

coo0meHne

TemnocueTuuk padoraer
He B pexume — HC.

IMpocmoTpeTs nH(OpPMAIHIO IO BCEM
WHIUIHPYEMBIM ITapaMeTpam,
HaXEMas KHOTIKY 5 . [TapameTpsr,
nipu kotopsix Ha XKKU BeiBoaUTCS

wpo»

cooOmieHne , I3MEPEHBI HEBEPHO

5.1 Ilpu uHIUKAIHH
3HAYEHHWs] MTHOBEHHOTO
pacxoma B MY/4 Ha JKKU
BBIBOJHUTCS COOOIIIEHME
“l<”,

OTpHUIATEBHBIA PacXoj
(HEMPaBUIILHO YCTAHOBJICH
win noaxaouéH I1I1P).

Texymuuit pacxos MeHblIlIe
HIDKHETO YCTaHOBJICHHOTO
3HAYCHUS **.

[IpoBepuTh HampaBiIeHUE TOTOKA
TIITP. BemomauTts MoHTaX [1TTP
COTIJIACHO CXEMeE MTOAKIIOYCHHSI.

5.2 Ilpu uHaUKAIMH
3HAYEHHMS] MTHOBEHHOI'O
pacxoza B M/a ma XKKU
BBIBOJUTCS COOOIIIEHME

« || 2

OTcyTCBYET KOHTAaKT MIIH
00pbIB Kabens (Ierb
BO30YXKJICHHS KAaTYIIKA
I1I1P).

ITpoBepuTts kKabeb MOAKITIOYEHHS
[ITP x WII unu KOHTaKTHI pa3bEMa
[II1P u ycTpaHuTh ne(EKT.

Heucnpasen IT111P.

OtpemoHTHpOBath I1I1P *.
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[NpogonxeHune Tabn. 7

1

2

3

5.3 Ilpu uHAMKAIUH
3HAYEHHSI MTHOBEHHOTO
pacxoma B M>/u Ha JKKU
BBIBOJHUTCS COOOIIICHHE
“I>7,

Henpasunbsnoe
noakiaoyeHue [111P.

Texymuii pacxox 6onplie
BEPXHEr0 YCTAHOBJICHHOTO
3HAYEHUs **.

ITpoBepuTh U BHITOIHUTH MOHTaX

TIITP cornacHo cxeme MOIKIIOYCHHS.

5.4 Tlpu uaIUKanIUU
Temmeparypsl Ha JKKU
BBIBOJHUTCS COOOIIICHHE
“ !< 55'

TemnepaTtypa MeHbI1IE
0 °C i KopoTKOe
3aMbIKaHUE KaOest
noakaroueHuss TCII.

ITpoBepuTh kKabenab MOAKIIOYECHHS
TCII k UII nnm KOHTAKTH pa3béMa
TCII u ycTpaHuTh qedeKT.

Hencnpasrocts TCIL.

Otpemontuposats TCII *.

5.5 Ilpu uaIuKanuu
temneparypsl Ha KK
BBIBOJHUTCS COOOIIICHME
“ls

Temmneparypa Gomnbie
160 °C wnm o6pbIB Kaberst
noaxirouenus TCIL.

ITpoBepuTts kKabenab MOAKITIOUCHHS
TCII k UII nnm KOHTAKTH pa3bEMa
TCII u ycTpanuTh qedeKT.

Hewncnpasrocts TCIL.

Otpemontuposats TCII *.

5.6 Tlpu unmukanuu
Pa3HOCTH TeMIlepaTyp Ha
KKU BeIBOgUTCS
cooOmienue “ 1< ”.

PasHocTh Temmeparyp
MEXIY IMOIAOIIUM U
00paTHBIM MTOTOKAMHU
MEHBIIIE MUHUMAJILHOTO
YCTaHOBJICHHOTO
3HaUYeHHs **.

[IpoBepuTh MOHTaX MOJKIIOUCHUS
TCIL.

6. B okHe MHAMKAIMH
TeroBoi sHeprun Ha XXKKU
UHAUIUpYeTCs 3HaK A",

Paapsu:[ JIUTUEBOI'O
DJICMCHTA IMUTaHUA.

3aMEHHUTD JTUTHUEBBIN 3JIEMEHT
nuranns CR2032 *.

IIpumeuanus.

1.*- paGOTLI BBITTIOJIHAKOTCS Cl'[eL[PIaJ'[PBPIpOBaHHOﬁ OpFaHPBaL[I/Ieﬁ WJIK Ha 3aBOAC-U3IrOTOBUTEIIC.

2.**- IporpaMMHO yCTaHOBJIEHHbIE MUHUMaJIbHBIE (MM OTPULATENbHbIC) 3HAUCHUS .
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14. CBUAOETENbLCTBO O NMPUEMKE U NEPBUYHOW NOBEPKE

14.1. TennocyeT4nk

TOPM-02- - I - - - - - -
3aBOACKOWN HOMEP B COCTaBe:
1. TpeobpasoBartenb nameputensHbii UIM-02 3aB. Ne
o 1 MNP, Ay 3aB. Ne
2 Mepmmtst pocthasons [ 5P fy—[3a0.
pacxona Boa 3N0P, Oy 3aB. No
3 K 1 komnnekT (napa) Sas. Ne
. OMMMEKTbl NNaTUHOBLIX p 3as. No

TEpPMOMETPOB cOoNnpoTUBNEHNA
P P P 2 komnnekT (napa) 3aB. Ne

3aB. Ne
3aB. Ne
3aB. Ne
3aB. Ne
3aB. Ne
3aB. Ne
3aB. Ne
COOTBETCTBYeT TPe6OBaHNAM TEXHUYECKMX YCINOBUN

TY PB 14532321.006-96 1 np1M3HaH rogHbIM K 3KCNnyaTauum.

4. TepmMomeTp CONPOTUBMAEHMS NIATUHOBBIN

5 Mpeo6pasoBaTtenb N3GLITOYHOrO AABMEHUS

[uanasoH nsmepeHust pacxoga:

1 MNP Oy MM OT o M3/
2MnNe Oy MM OT o M3/
3 MNP Oy MM OT ao M3y

[unanasoH pasHoCcTu TeMnepaTyp Npu n3mMepeHnn KonmyecTsa TennoThl :
oT Jo °C

MorpellHOCTb Tennoc4yeTyYMKa Npu Npeobpas3oBaHnM TOKOBOrO cUrHana
OT AaTYMKOB U3BLITOYHOrO AaBneHus He npesbiaeT + 0,5%

Honyckaemas Ol pacxoga TennocyeTymka npu npeobpa3oBaHMn BXOAHOTO

MMMNynNbCHOIo CcUrHana ¢ Becom nMmnyrnbca B ﬂ,M3/MMI'I He bonee + 0,1%.
LWTamn Hata
n3rotosutens BbInycka
« » 201_r.

14.2 TlepBbI MEXNOBEPOYHbLIA MHTEpBan — 4 roaa.
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15. NMPABUJTA XPAHEHUA U TPAHCINTOPTUPOBKU

15.1 TennocyeTuunk cnefyeT XpaHUTb Ha CTennaxax B CyxoM oTannuBae-
MOM roMelLieHun npu Temneparype oT 5 °C go 40 °C 1 OTHOCUTESbHO BRaXHO-
ctn 0o 95 % npu Temneparype 35 °C.

15.2 TennocyeTYnK TPaAHCMOPTUPYIOT B 3aKPbITbIX TPAHCMOPTHBIX CpeacT-

Bax Npu cnegyrowmx ycnosusix no FOCT 12997-84:
- TemnepaTypa OKpyKaroLLero Boaayxa ot MuHyc 10 °C go nntoc 50 °C;
- OTHOcuTenbHasi BNaXHOCTb OKpyXatowero so3gyxa Ao (95 + 3)% npwu
Temnepatype 35 °C;

- Bubpauua no rpynne N3.

Mpwn TpaHcnopTMpPOBKe B camorneTe, TENoCYeTYMKN pasMeLLatoT B repme-
TM3NPOBAHHOM OTanJIMBaeMoOM OTCEKE.

15.3 Tllocne TpaHCMOPTUPOBKM MpU OTpuUaTENbHbIX TemnepaTtypax,
BCKPbITME SILLUUKOB MOXHO NMPOM3BOAWTbL TOMBbKO MOCME BbIAEPXKKN UX B TEYEHME
24 yacoB B OTanIMBaeMOM NOMELLEHNN.

16. TAPAHTUMHBIE OBA3ATENLCTBA

16.1 M3rotoBuTENb rapaHTUpyeT COOTBETCTBME Tennocyetynka Tpebosa-
HUAM TexHunyeckux ycrnosun TY Pb 14532321.006-96 npu cobniogeHun notpe-
Butenem ycrnoswuii ero TpaHCMOPTUPOBKU, XPaHEHNS, MOHTaXa W SKCnyatauum.

16.2 MNapaHTMIHbBIA CPOK 3Kcnnyatauuun - 18 mecsaueB co AHA BBoAa Ten-
MOCYETUYUKOB B IKCMNyaTaLumio.

[@apaHTUMHBIN CPOK XpaHeHust - 6 MecsueB C MOMEHTa OTIpy3ku Tenno-
cuyeTyMKa noTpeduTento.

16.3 M3rotoBUTEND HE HECET OTBETCTBEHHOCTM MO rapaHTUiHLIM 06s13a-
TenbCTBaM B Criyyasx:

e - HEeUcrnpaBHOCTEN, BO3HMKLLMX BCNEOCTBUE HEMPaBUNBHOTO MOHTaXa, 3KC-
nryatauum, a Takke B Criydasix pEMOHTA UK U3MEHEHWUsSI KOHCTPYKLNK, Nn-
LaMu He UMELLUMIN paspeLLeHnst N3roToBUTENst Ha NPOBeAeHNe Taknx pa-
ooT;

- MeXaHW4YeCcKuUx NoBpeXOeHUN, NPy HapyLLEHWN KOMMMEKTHOCTM U 3aMeHe

COCTaBHbIX YacTen 6e3 paspeLleHnsi N3roTOBUTENS;

- NPV HapyLUeHUM 3aBOACKUX Nnom6 unu ytepe nacnopTa.
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16.4 [lo Bonpocam opraHusaumm NOBEPKU U rapaHTUAHOIO ODCNYXMBaHUS
cnegyet obpawartbcsa B 0OOCnyXuBalLwme opraHusauum wnv npegnpustue-
N3roToBMTENb NO agpecy:

cn “TEPMO-K” 000

Pecny6nuka Benapycsb, r. MuHck, yn. KytysoBa, 12,

Ten. (17) 280-06-96, 287 35 47, 226-77-44, dakc 203-32-48
http:// www.termo-k.by

e-mail: termo@mail.by

16.5 TennocyeTymkn, NOABEPrHYyTbIE PEMOHTY B MEpUOA rapaHTUAHOIO
CpoKa ux aKcnnyartauun, AOMMKHbI ObITb BO3BpaLLeHbl NOTpebuTento NoBepeHHbI-
MW, eCnn B NpoLecce pemoHTa bblna HapylleHa meTpornorudeckasi nnomba.
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17. YYET PABOTbI

17.1 CBepeHus 0 BBOAE B 3KCMMyaTaumo, HapaboTke, peMOHTe, NoBepkax
3aHocATCS B Tabnuuy:

Darta HanmeHoBaHue paboThl Ucnonuutens Moanucb
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MpunoxeHue A
(cnpaBoyHoe)

O6uwuli sud, 2abapumHsbie pa3Mmepbl U pazMemeka O71si KpenseHusl
npeobpaszoeamensi usamepumersnsHoz2o UIM-02

170 93

[ |

TEPMO-K J

237 215
| S o g [
\
AT
A PasmeTka gns kpenneHus npuGopa
4
- 8 \
—
| 170
8
.y ,
_|o10 i
90

PucyHok A1
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MpunoxeHune b
(cnpaBo4Hoe)

Cxembl ycmaHoeku mennoc4yemyukoe TOPM-02 pa3nu4Hbix
ucrnoJsiHeHull 8 3agucuMocmu om cucmemMbl mer1ocHabxeHusi

UcnonHeHue 6. OQHONOTOYHLIN TennocyeTYMK. [ina namepeHus te-
NSIOBOW 3HEpPruu no ogHomy TpybonpoBoay B 3aKpbITbIX U OTKPbITbIX CUC-

TemMax BOASIHOro TenyoCHabXeHus.

TOPM-02-6-1

PucyHok B.1
UcnonHeHue 6. Cxema 1
3akpbiTasa cuctema (MNP Ha nopatowem
TpybonpoBoze).
Q=G1(hl- h2)
G3 — onuuoHanbHO, U3MepeHne XOnoaHoON
BOAbl BOALOMEPOM C UMMYNbCHbIM BbIXOLOM

TOPM-02-6-3

——1

_> L
G2
<4— [
G3*

<4— | I 1

PucyHok B.3

UcnonHeHue 6. Cxema 3
3akpbiTasi cuctTema, ¢ AOMNOSNHUTENBHLIM U3Me-
peHuem pacxopga G2 Ha o6paTHoM Tpy6onpo-
BOJe.
Q=G1(h1-h2)
G3 — onumoHanbHo, U3MepeHne XonoaHon
BO/Jbl BOAOMEPOM C MMMYSIbCHBIM BbIXOAOM

T3PM-02-6-2

= le |
SN D .

G3*

PucyHok B.2
WUcnonHexue 6. Cxema 2
BakpbiTas cuctema (MNP Ha obpaTHOM Tpy-
6onpoBoae).

Q=62 (h1-h2)

G3 — onuuoHanbHo, U3MepeHne XonoaHou
BOZbl BOLOMEPOM C MMMYSbCHbIM BbIXOAOM

TOPM-02-6-4
_> [
2*
t G3*
— o
PucyHok B.4

Wcnonxenue 6. Cxema 4
OrtkpbiTas cuctema. Tynukosas BC
Q=G1(h1- h2)
G3 — onuMoHansLHo, U3MepeHne XoNnoaHO
BOAbI BOJOMEPOM C UMMNYIILCHBIM BbIXOL0M
t2 — ONUMOHAaNbHO, 3MEPEHNe N Nporpam-
MUpOBaHKe TemnepaTtypbl
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UcnonHeHue 7. CABOEHHbIN OQHONOTOYHbIN Tennoc4yeTyuk. Ans
M3MepeHUs TeNSI0OBON IHEPrun B ABYX 3aKPbITbIX U OTKPbITbIX CUCTEMaX
BOASHOro TenoCcHabXeHuns.

=

T9PM-02-7-1 H

T3PM-02-7-2

p2

p3 #t3% G2
p4 t4 }

A

p4

PucyHok B.5

%m ’_1
UcnonHeHue 7. Cxema 1
[Be 3akpbITbix cuctemsbl (MNP Ha nogatowem
TpyGonposozae). | ,
Q2=G2 (h3-h4)

o
TTlTl

Q1=G1 (h1-h2)

G3 — onuuWoHarnbHO, U3MepeHne XONOAHOM BOAbI
BOAOMEPOM C MMMYMbCHBIM BbIXOA0M
BmecTo TCIM t2 1 t4 BO3MOXHO yCTaHOBKa OHOTO [Be 3akpbITbix cuctemsbl (MNP Ha o6paTHOM
TCI1 ¢ noaknoYeHWeM ero K TeNNoBbIYUCIUTENIO Tpy6onpoBoze).
OAIHOBPEMEHHO Ha [Ba BXoAa. Q1l=G1 (h1-h2)
Q2=G2 (h3-h4)
G3 — onumoHanbHO, M3MepeHne X0No4HON
BOAbl BOLOMEPOM C MMMYJIbCHbIM BbIXOAOM

PucyHok B.6
UcnonHeHue 7. Cxema 2

T3PM-02-7-3

Gl
_> [ 1 1
EIIIE
4— [ 1
G2 p3 # t3
e [ 1
t4* # G3
4— I | I |
PucyHok B.7

UcnonHeHue 7. Cxema 3

1 3akpblTas cuctema oTonneHus

Q1=G1(h1-h2)

2 TynukoBasi cuctema NBC.

Q2=G2(h3-h4)

G3 — onuunoHanbHo, N3MepeHne XonoaHon
BOAbl BOOMEPOM C MMMYNbCHbIM BbIXOAOM

t4— onuuoHansHo, M3MepeHve Unu Npo-
rpaMmupoBaHue Temneparypbl




UcnonHeHue 8. [IByXNOTOYHbLIN TennocyeTymk. [ina uamepeHus
TEenyI0BOM 3Heprum no AByMm TpybonpoBoaam B 3aKpbITbIX U OTKPbITbIX
cucTemMax BOOAHOrO TenmnocHabXxeHus.

TO3PM-02-8-1
- T3PM-02-8-2 H *
—_— ’—i tH.B.
M0 _ME
tl GlB tH.B
o1 B. 1 t1 Gl
—> I I — £ | |
t2 N
<L Fll] - 4 Fl
4 1 I 1 <+ 1
G3*
*
03 t3 G3 t3* p3
4— [ 1 I 1 .
PucyHok B.8 PucyHok 6.9

Ucnonuetue 8 cxema 1 UcnonHeHue 8 cxema 2
LinpkynsaumnoHHas cuctema NBC Mcmﬂ).
Q=G1 (h1-h3)-G2 (h2-h3) Q = G1(h1- h3) — G2(h2-h3)

G3 — OnuMoHankHO, M3MepeHUe XONOAHO BoAbl G3 — KOHTPObHbIN (MOXET BbITb ANIEKTPOMArHMUT-
BOAOMEPOM C MMIYITLCHBIM BBIXOAOM HbIM MNP vnu no6oro TMna ¢ HOPMMPOBAHHBIM
{3 — OMLMOHANLHO, USMEPEHNe NNk MPOrpaMMy- VMMYNECHBIM BLIXOIOM) — YKa3bIBaeTCs MU 3akase
poBaHne Temnepartyphbl t3 — OnUMOHAMNBLHO, M3MEpEHUe UK NPOTPaMMUPO-
BaHMe TeMnepaTypbl

TOPM-02-8-4

 [lsd e

T3PM-02-8-3

p
—> d L l
: G2 p2 #tﬂ
G2 —> | )
44— | 1 p3 Gl% 3%
G3 ? - <4 [ | I 1
— I | PucyHok B.11
WcnonHeHue 8 cxema 4 (JleTHan)
PucyHok B.10 OTkpbITas cuctema +«J1eTHUNY pexum
UcnonHeHue 8 cxema 3 paboTbl.
OTKpbITas cuctema, C UIsMepeHuemM Temnepary- 3umoii: Q = G1 (h1- h3) - G2( h2-h3)
pbl U pacxoAa B TpPy6onpoBoAe XONoAHOW BOAbI. TNetom:
Q=G1(h1-h3)-G2(h2-h3) 1 Pabotaet nogatowuii Tpybonposon;:
t3 — onuMoHanbHO, N3MepeHne NN NporpamMmMm- Q=G1(h1-h3)npuG2=0
poBaHue TemnepaTtypbl 2 PabotaeT obparHbIi Tpybonposoa:

Q=G2((h2-h3)npuG1=0
G3 — onuuoHaneHo, M3MepeHne XonoaHoNn
BOZbl BOOMEPOM C MMMYNbCHbIM BbIXOLOM
t3 — onuMoHarnbHO, U3MepeHue UnNu nporpam-
MMUpOBaHWe Temneparypbl
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UcnonHeHue 9. TpexnoToUYHbIN TennocyeTYmK. [ina namepeHus

Tennoson dHeprmun no Tpem pr60I1pOBO,D,aM B 3aKpPbITbIX N OTKPbITbIX
cucTemMax BOAAHOro TensiocHabXeHus.

T3PM-02-9-2
13PM-02-9-1 H
G1 1
1
_> [ D 1
L
G2 2 2
41 | I 1
G3 3 %
_’ I 1
4 §gp4 !
_> I y
PucyHok B.13
PucyHok 6.12 UcnonHenue 9 cxema 2
UcnonHeHue 9 cxema 1 HesaBucumasi cuctema, noanuTka BTOPUYHOTO
BC ¢ uMpKynsiumeii. _ KOHTYpa u3 obpatHoro Tpybonposoga.
[lonoNHUTENbLHBIN KaHar U3MepeHus pacxoaa Q =G1 (h1-h4) - G2( h2-h4)
(Tenna). Q3 =G3 (h3-h4)
Q = G1 (h1- h4) - G2( h2-h4) t4— onuvoHanbHo, U3MepeHne Unu NPorpaMmMmpo-
Q3=G3 (h3-h4) BaHWe Temneparypbl

t4— onuuoHanbHo, U3MepeHUe UIn NPOrpaMmmpo-
BaHWe TemnepaTypsl

T3PM-02-9-4
HtH.B.*
TOPM-02-9-3
Gl t1
1

—> L !

G1 L

—> I G2 2 p2
o P | 1
<+ | G3 t3

[ 1
EC ' 1L
— ] <+ ? ]

t5*
PucyHok B.14 —> .

UcnonHenue 9 cxema 3
OTkpbITas cucrema. PucyHok B.15
Q =G1 (h1-h4) - G2( h2-h4) UcnonHeHune 9 cxema 4
Q3=G3 (h3-h4) 'BC ¢ unpkynsumen.
3akpbITas cuctema OTONNEHWsI.
Q = G1 (h1- h5) - G2( h2-h5)
Q3 =G3 (h3-h4)
t5— onuuoHanbHO, M3MepeHne N NporpaMmmnpo-
BaHWe Temneparypbl

t4— onumoHansLHoO, U3MepeHne Unu npo-
rpaMMupoBaHue Temneparypsbl




MpunoxexHne B
(cnpaBo4Hoe)

lMpumepbl ycmaHo8KuU nepeuYHbIX npeobpasoeamerieli pacxooda.

[Onsa Bbiclwen Toukn Bogopasbopa

Puc. B.1 Ilpumepsl npaBUIbHON U HENPABUIILHOH (3a4EPKHYTO)
ycranoBku ITITP

[

O
C

3 Oy min 1 0Oy min

Puc. B.2 Ilpumeps! ropusonTanbHoii ycranosku TTTTP

BosgyxooTBoauunk

BosgyxooTBoaunk
& P>< { { 4

Puc. B.3 Ycranoska I1I1P npu Haimguu Bo3ayxa B TPyOOIIPOBOAE
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Mpunoxenune I
(cnpaBo4HoE)

BHewHuli eud u 2abapumHusbie pa3mepsi 1P

_ _
= D| H . Dl H
L L
Puc. I".1 VicnonHenue MNP Puc. .2 Ucnonnexune MNP
Oy 15, fly 25, [y 32, [y 50 [y 80, fly 100
Oy, mm D, Mmm L, mm B, Mm H, mm Macca, kr
15 95 200 102 146 3
25 115 200 120 152 4
32 135 200 135 190 5,5
50 160 200 160 200 7
80 195 250 223 298 17,5
100 211 250 223 298 18,5
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MpunoxexHue [
(cnpaBo4Hoe)

Cxema ebipasHugaHusi nomexuyuana [P u ghnaHyes.

A

Puc. JI.1 Cxema BeipaBHUBaHUs notennuania [1ITP

MpumeyaHwue:

1 Tpn Hannuum KOHTypa 3a3eMrieHMst TOUKY «A» peKOMeHOyeTCs MOAKIHo-

YUTb K KOHTYPY.

3 Tpu yctaHoBke Heckonbkux MNP (oTkpbITas cucTteMa TennocHabxeHus) Tou-
Kn «A» nepBUYHbIX NpeobpasoBaTeneil pacxoaa peKOMeHOYEeTCH COEANHUTb.

lMopsidok u ycunue 3amsiXKu 2aek Ha naHuax npu moHmaxe [1I1P.

3aTsbkKy raek npousBoAMTb PaBHOMEPHO B MNOpsSAKe, YKa3aHHOM Ha
PUCYHKE, OCYLLECTBMSAS 3a MEPBbI NPOX0A 3aTskKy KpyTAWUM mMomeHToM 0,5

M2, 3@ BTOpOW Npoxoa-0,8 M., 32 TpeTu - M.

Ry 15, 25, 32, 50, 80

[y 100 mm

I'Iocne,qosaTeanocrb 3aTHXKKKN raek: I'IocnenoaaTeanocrb 3aTSKKU raek:
1-5-7-3-2-6-8-4

[wnameTp ycnosHoro npoxoga MNP (Qy), mm

MakcumanbHbIR KPYTALWMA MOMEHT, Mmax,

H*M (krc*m)
15, 25, 93(9,3)
32, 50, 119 (11,9)
80, 100 126 (12,6)
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MpunoxeHue E

(cnpaBo4HoE)
CxeMbl aneKkmpu4ecKux coeGuUHeHul
I'__"_nﬂ__I"_T_"__I I__P_W_"I
I| Bo=d.| Curnan |i L I o I
IHEAHE o= |’—EP—‘I
' F—F 11 I (0 el Bl
L4 - 1 Ty 1 1 L L— L1 .
Hn
_________ |
I
=121,
I
]
N L
230 B,
a0 Iy

nnpz+ TCnz: auot* ouo2:

Puc. E.1 Cxema snekTpudecknx coennHeHHH Teriocuéranka TOPM-02-6-X.
[Ipumeuanue. * - ONIHMOHAIBHO, B 3aBUCUMOCTH OT UCTIOTHEHHUSL.

nne1 TCMM TCN3
[—————— w1
| Bozf.| Curnan [ T1 1 T3
(T FE |:/<':'7\| :/(':'7\
A I e = 38 1 O I A O I
X | ==t [T [T 11
S |1 3[A 791357 [19]21]23
=| 2|4 6|8 [101214[16[18]|20]22[24
= L
r-——-——'_—_:‘,'lI"—————1I Ir‘————
I CoT |
IHEIEREN = "
I| Bozt.| CurHan ||L T2* 1| T4
gl [ |
Mnnez TCNzZ* TCN4* anat=. onoa

Puc. E.2 Cxema anekTpudeckux coequHeHni Teriocuéranka TOPM-02-7-X.
[Ipumevanue. * - ONIIMOHAIBHO, B 3aBHCUMOCTH OT HCIIOJTHCHUSI.
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nne1 TCm TCN3* PU*

[—— ———— ) I I M=
|Bozf.| Curnan |1 T1 1 T3 I o [
[eTalzT1 3 ~= 1 | |’_§3_‘|
' F—1 1! [l [ (O o
L————————--IL——————J L—-——-—J
S O N N I I I I N R | LI
|r>=:1 —E=k — X2 K
I'G' A5 |11 [A3N5 719 2|23 25]27 | 29[ 31|33 [35] 37 |'9'|'||2|
= |24 |68 [1012(14[16]18]|20]|22|24|26]|28]|30] 3234|3638
I [
-4 4 1 34 3+ 4 ¥ _
rtT- Tt T T —
B4 2|1_|_?:':\£:,\_~/: E N L
|
| Boza.] Curnan || T2 | 230 B,
S —— Sl _ 1 50 I
Mnez TCNz2 anat=. ounos*

Puc. E.3 Cxema anekTpuieckux coequHeHni remiocuéranka TOPM-02-8-X
C MOJKIIOYEHHEM BHEIIHEro pacxogomMepa PU ¢ UMIyJIbCHBIM BBIXOIOM.
[Mpumeuanue. * - OMIMOHAIBHO, B 3aBUCHMOCTHU OT UCTIOTHEHHUSL.

l___"_"ﬂ__],__"__] l__TE"_fi*]r__rE'P_T__
|| Bazti.| Cwrnan |i T 1 T3 1| BosA.| Curnan ||
K 2|1|3|:/<':'7\|: nEeTalaTrTsl
I I e = 1 O O B Wl | %!

S O AN A I A ALt _ M
%1 —E=f —E=f X2 K
l = 13|57 [93[11[13[15]17]19]21]23]|26]|27|29] 31| 33| 35|37 |-6-|'||2||

= |24 |63 [0[2[14[16]183]20]22]24]|26]28]30]32| 34|36 38
I I
- - 3 1 3+ r _r _r 1 1 ! I __

rT TR I1T T T — —

| =N | = = M

IHAHIEE RN e P1| P2 [P3]

|| Bozt.| Curnan || T2 | + + 230 B,

A —— al___—_ 1 T Il — 50 'l
nnez2 TCN2 anot=. oo s*

Puc. E.4 Cxema 3nekTpuveckux coequHeHul rerocuérauka TOPM-02-8-X.
IITP3 — 3neKTpOMarHUTHBIN.
[IpumMevaHue. * - OMIIMOHAIBHO, B 3aBHCUMOCTH OT UCIIOJTHCHUSI.
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nre1 T<m TCM3 Mnrnes

[ — ———= W _ o irT === 1
|| Boz.| Curman )1 T1 |1 T3 || Bozd.| Curnan ||
ETalzTa 3 n <= 1 A= BTz [ 3 ]
! F—p 1! I I L% |
L————————--IL——————J L——————JL————————--I
HNn
_______ =
[=[1]2]
N L
230 B,
50 I

nne2 S Tcn2 TCN4*  OUO1*.. AMO4*

Puc. E.5 CxeMma anekTpuuecKkux coequneHuit termocuérarka TOPM-02-9-X.
[Mpumeyanue. * - ONIMOHAIBHO, B 3aBUCUMOCTH OT UCTIOTHEHHUSL.

56



MpunoxeHune X
CxeMbl annekmpuyvecKux nooknroYeHul

UIl IIK
/“Q\ DB-9F /“Q\ DB-9F
IEI R RuD %IE
| IEIII T*D ="l T*D EIIII |
{8] (&}
{4] Y
(81| sa 56 =]
5 \_Eil//
O O

Puc. XK.1 Ka6ens TOPM-02-1IK mis noakimrouenus UIT k TIK.

Uil IIPUHTEP
() | DB-9F () | DB-25F

71| | D RxD [15]
35| se I %
@ IE
O sc ||~

n;g[jn

|||E|

O

Puc. XK.2 Kabens TOPM-02-PRT mist noaximodeHns o HHTEpdeicy
RS-232C npunrepa x UII.

Il T/B
DB-9F

O

[m] ]

5G

O

Puc. XK.3 Kabens TOPM-02T/AB i nOIKIFOUSHIS JaTYNKA HAPYKHOTO
Bozayxa TJIB k UII.
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MpunoxeHve 3
(cnpaBo4HoE)

YcnoeHoe 0603Ha4YeHuUe mensiocyemyuka

Tennocuetunk TOPM-02 - X | X XxXxa XXXO XXXO(W) 100M X X

WcnonHeHne TennocyeTymka

OpHOMOTOYHMK
CrBOEHHbI OJHOMOTOYHNK

[IByXNOTOYHMK

O 0| N| O

TpexnoToyHmK

Cxema np1MMeHeHns TennocyeTymka: (CM. npunox. b)

[uametp ycnosHoro npoxopa MNP Ay, mm: 15, 25, 32, 50, 80,
100
1 MNP

2MnP

3nnp
(B cnyyae NpuUMeHeHNs pacxofoMepa ¢ UMMYNbCHbIM BbIXOAOM — BEC UMNYMbCa), AM3/UMN

HCX npeo6bpasosatens TCM: 100 M wnm Pt 100

W3mepeHue/nporpammmpoBaHue Temnepatypbl Boabl B o6paTtHom Tpy6onpoBoge (TOPM-02-6-1, TOPM-02-7-1 ) u (unu)
XonogHoro BogocHabxenus (TOPM-02-6-4, TOPM-02-7-3, TOPM-02-8, TOPM-02-9):

nporpaMmMu1poBaHme 0

n3mepeHne 1

Hanuuue pesepca no o6patHomy Tpyb6onposoay HeT 0

(ans TIPM-02-8) CTb

Bxoabl ans nogknioyeHns npeobpasoBateneii M3bbiTouHoro gasneHus: 4-20 MA, 0-1,6 MMa OTCYTCTBYHOT

KonuyecTso 2 ...4

EnuHuua usmepeHus pacxopa TennoHocuTens (06BEMHBIIT) M3/y

(maccoBblit) T/

Hanuuue LWI(*)POBOFO AaT4yuKa TeMnepaTypbl HAPYXHOro Bo3ayxa

HeT

eCTb

[MpumeyaHwue - guameTpsbl ycnosHoro npoxoaa 1, 2 u 3 MNP moryT BbI-
ObupaTbea nobbiMm 13 Tnosoro psaa 15, 25, 32, 50, 80 n 100 mm.

58




MpunoxeHne U
(cnpaBo4Hoe)

Memoduka onpedesneHust 2udpasiu4ecKux nomepnb

1. B cny4ae, korga 3HauyeHue [ly BoibpaHHoro Tunopasmepa MNP meHblle 3Haue-
Hus [ly TpybGonpoBoaa, B KOTOpbIN nNpeanonaraetca ycraHaesnueatb MNP, aons moHTaxa
MNP Ha TpyGonpoBoa MCMONb3yTCA nepexodHble KoHyca (koHdy3op u anddysop)
puc.N.1.

3 [0, nne min 1 Ly nnp Min

KoHdby3op nne Audppysop

Puc. 1.1 Cxema tpy6ompoBoja B mecte ycranoBku [1I1P.

2. OueHKy ruapaBnuMYecKknx notepb Hamnopa B cucteme “koHdysop — MMP - gud-
dy30p” MOXHO MPOBECTM MO CreAyLWMM HUKe rpadmkam.

3. CormacHoO npuHUMNY CynepnosvuuMn CymMmapHble MOTEepyU Hamnopa B CUCTEME
“koHdpy3op - MNP - gudhcysop” hy cknagpiBalOTCA M3 MECTHBIX NOTEPb Hanopa B KOHQY-
3ope hu1, Anddysope hyo: M NpsAMonNuHeHoM yyacTtke hys

h, = hy1 + hy2 + hys, M Bog.cT

MoTepn Hamopa B kOHdy3ope U Auddysope cTaHOapTHbIX NepexodoB Mo
FOCT 17378 onpegenstoTca no rpaduky (puc. M.2), rae v - CkopoCTb NOTOKa TEMMOHO-
cutens B TpybonpoBoge Ha MPAMONMHENHOM yyacTke, onpegenseMas no rpaduky Ha
pucyHke U.4.

MoTepn Hanopa B MPSIMONMUHENHOM Yy4yacTke oOnpegensTca Mo rpaduky
Ha puc. N.3.
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6
g e
g o
g 3 /IZ’ o —o— KoHdysop
Z 2 Pz 5 5 Ancbcbysop
o
0 g g e
1 2 3 4 5 6 7 8 9 10
V [mic]

Puc.1.2 T'paduk 3aBHCHMOCTH MOTEPH HAIlOpa B KOH(Y30pe 1
muddysope crangapTHeix nepexoqos o [OCT 17378

4

!

L

4
- 35
5 3
§ 25
m y
= 2
o) 15
I
< 1
0,5
0
1 2

.

—0—dy=15
——dy=25
= =0- = dy=50
dy=80

T

4

5 6

7 8 9 10

V [m/c]

—A—dy=100

Puc.M1.3 I'paduk 3aBUCUMOCTH ITOTEPH HAIIOPA B MIPSIMOJIMHEHHOM
yuactke (3/1y + [IIIP + 111y)

1000
100 %= — S—
- /1“; —%— Qy100
M3/, X A —e—[iy80
= — —&— [iy50
1 —B—[ly25
—&—iy15
01 J
05 1 3 4 5 6 7 8 9 10

V [mc]

Puc.1.4 I'padyk 3aBUCUMOCTH pacxo/ia XHUAKOCTH OT CKOPOCTH
MIOTOKA JUTS Pa3JINYHBIX 3HaUeHuH [y
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MpunoxeHne K
(cnpaBo4Hoe)

®dopma eedomocmu y4éma nompebrsieHUs1 mensioeol aHepauu

HaspaHnue norpeburensa
Anpec norpeburens
OTBETCTBEHHOE JIMLO

BEJJOMOCTb YUETA TEIJIOBOM SHEPTMM 3a 12-2010

ABoneHT
Tenebpor

NpuGop T3PM-02-8-1, 3aB.nomep 00005 Pacxom Gl: 0,108 .. 30,00 m>/u, Iy 32 mM
Q1=G1 (hl-hy,) - G2(h2- hy.) Pacxom G2: 0,108 .. 30,00 M*/u, Oy 32 MM
OrcuerHoe umciyo 01 Pacxon G3: Iy MM
IaTa Q1, G1l, G1l, Gl-G2 G3, T1, T2, T3, pl, P2, p3, THap,
T'xan T T T T °c °C °C Mlla MIla Mlla gac
01-12 x 1,30067 78,1135 77,3665 +0,7469 0,000 x 61,7 x 45,5 5,0 0,64 0,39 0,00 4,62
02-12 | x 3,91803 | <235,259 | <232,945 | +2,3136 0,000 % 61,8 | % 45,5] 5,0 0,64 0,39 0,00 13,94
03-12 x 6,05709 399,255 395,939 +3,3158 0,000 58,9 44,1 5,0 0,64 0,39 0,00 23,99
04-12 5,51914 394,864 392,147 +2,7169 0,000 56,7 43,0 5,0 0,64 0,39 0,00 24,00
17-12 4,32726 388,893 386,923 +1,9697 0,00 53,4 42,5 5,0 0,59 0,35 0,00 24,00
18-12 4,31988 388,887 386,944 +1,9427 0,00 53, 42,5 5,0 0,59 0,35 0,00 24,00
Nroro | 98,6159| 6940,22| 6899,13| +41,090| 0,00 55,4 42,4 5,0 0,61 0,36 0,00 425,39
OrueTH.nep HapaBorka OrcyT.Temn G<mmH G>max dt<mmn Ilpoune OJ.nuUT.
T,yac 456,00 425,39 0,07 0,29 0,00 0,00 0,00 30,22
Q, T'xan 105,6254 98,61597 0,00000 0,000417 0,00000 0,000000 0,001867 7,007187
HapacTaomym Q1, G1, G2, G3, THap, O6o3HaueHre OuMbOK:
MUTOTOM I'ran T T T yac X-HEeUCrnpaBHOCTE MU3MEepUTesid
<-rapamMeTp MEeHblle MMHUMyMa
20-12-10 00-00[ 98,61979 6940,447 6899, 355 0,0000 425,40 >-napameTp 6oJiblle MaKCHMyMa
01-12-10 00-00| 0,003820 0,229675 0,227523 0,0000 0,01 O-0TCYyTCTBME NEMIIOHOCUTEINS
t-pasHoCcTh t<MMHMMyMa
WToro 98,61597 6940,217 6899,127 0,0000 425,39 C- KOppeKLMs YacoB
Y- mnepesanyck

dopma 73-02

Jlara 20-12-2010 Bpems 11:06:58

Nonnuce
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MpunoxeHue Jl
(cnpaBo4HoE)

lMopsidok onpedeneHus1 nompe6rieHUs1 menaoe8ol 3Hepauu npu
napamempax menysioHocumersisi 8He npedesioe uamMepeHus
mennoc4yémyuka e eedomMocmsx y4éma, ebie00UMbIX Ha nevyamb

1. KonuyectBo NoTpebnéHHOM TENNOBOM SHEPTMM 3a NPOMEXYTOK BPEMEHH,
Korga cpakTMyeckuin pacxoq TENIOHOCUMTENS OblNl MEHbLLE MUHMMAanbHOro npeaena
namepenust Gn,, onpegensertcs no gopmyne

Qgmin= GMin-At-c-AT-10? ; (n.2)

roe

Gmin - HWKHWUIA Npegen U3MepeHus pacxoaa;

At - pa3HOCTb TeMNepaTtyp B nogatoLiem n obpaTHoMm Tpybonposoae
3a OTYETHbIN Nepuog;

c - yoenbHas TennoémMKocTb TennoHocutens, kkan/kre-C (ans sogbl
c=1 kkan/kr°-C);

AT - BpeMsi paboTbl TEMMOCYETUMKA B YCIOBUSX, Koraa hakTU4eckuin
pacxopf TennoHocuTens Obin Hke JoNyCTUMOro npeaena
n3MepeHus.

2. KonnyecTtBo noTpebnéHHon TennosBon 3Heprumn 3a NPOMeEXXYTOK BPEMEHM,
Korga dpakTuyeckun pacxod tennoHocuTtens 6bin 6onblie MakcumansHOro
npegena nsmepeHusi Gy, onpegensiercsa no dopmyne

Qomax= GMax-At-c-AT-107; (.2)

roe

Gmax - BepxHui npenern n3aMepeHusa pacxoaa,

At - pa3HoCTb TeMnepartyp B nogatLiem n obpatHom Tpybonposoae
3a OTYETHBIV Nepuog;

c - yoenbHasa TennoéMKOCTb TennoHocuTens, kkan/kre-C (ans sogpl
c=1 kkan/kr-C);

AT - Bpems paboTbl TENNOCYETYMKA B YCNOBUSAX, KOraa akTn4eckmi
pacxop TennoHocuTens Obin Hke OOoNyCTUMOro npeaena
N3MepPEHUS.

3. KonnyecTBo TennoBow aHeprum, noTpebnéHHoe 3a Bpems Bbixoga 13
CTpOS TENNOCYETYNKA A0 15 CYTOK (TEXHUYECKON HEUCMPABHOCTU, OTCYTCTBUE
ANEKTPONMTaHWA 1 B Criydae, Korga 3HayeHme nsaMmepsiemMon TemnepaTtypbl Haxo-
OMnock BHE 30HbI Mpegena namepeHus npubopa) onpegensieTcsd no cpegHemy
3HAYeHWIO 3a OTYETHBIN Nepuog.
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