Jlaboparopnas paGora 2
I'NAPABJIMMECKOE PEI'YJIMPOBAHUE CUCTEMbI BOJAAHOI'O
OTOILVIEHUA

Iempto maGopaTopHOit paOOTHI SBISIETCSl TOMYYECHWE CTYJICHTAMH HABBIKOB IIO
HaJIaJIKe CHCTEM BOJISTHOTO OTOIUICHHUSI M COCTAaBJICHUS TAOJMIl HACTPOMKU PEryUpPYIOIIX
KJIallaHoB.

OcCHOBHBbIEC IOHATHS

B mocnennue roapl Ui MHAWMBUIYAIBHOTO PETYJIMPOBAHUSA TEIIOOTAAUU
OTONUTENBHBIX  NPUOOPOB  CUCTEM  BOJSHOIO  OTOIUIEHUS  MPUMEHSIIOTCS
TEPMOCTATHYECKHE KJIAMaHbl — YCTPOICTBA, OOECIEUMBAIOIIME ABTOMATUYECKOE
U3MEHEHHE pacxojla TEIUIOHOCUTENs uepe3 mnpubop. TepMmocTaTHUecKHil KiamaH
COCTOMT W3 PEryJUPYIOLIETO KpaHa M CHEHHATbHOM TEPMOTOJOBKA — €IUHOU
KOHCTPYKLUH, pabOoTaIoUIei, KaKk peryasTop NpsMOro IeHCTBUS.

[TpuHuun pa®oThl peryasTopa MPsIMOTO JEHCTBUS OCHOBAaH Ha H3MEHEHUH
o0beMa cpeibl, 3aMOIHSIONIEN BCTPOEHHBIM B TEPMOT0JIOBKY 0auioH (cuiib(hoH), npu
NOBBIUICHUM WM MOHM)KEHUU ee Temmneparypbl. V3meHeHune oObema cpenbl —
TEPMOpPEAKTUBHOTO MaTepuana (HampuMep Tra3e) HENOCPEICTBEHHO BbI3bIBAET
NepeEMEIICHNE KIaaHa peryJasaTopa B MOTOKE TEMIIOHOCUTES.

B HEKOTOpBIX KOHCTPYKIMSX PEryIsTOPOB CHJIb(YOH YACTUUHO HAMOJHEH
JIerKoucHapsroneiics sKUAKoCTh0. Ecy 1aBlieHne mapoB *KUAKOCTH B CUIb()OHHOM
KaMepe U3MEHSETCs], TO BO3HUKAIOIIEE PaCTsKEHUE WIH CKaTHe CUITb()OHA BBI3BIBAET

nepeMeIleHUE KIIallaHa PeryssiTopa.

TepMmokananbl BBIMYCKAIOTCA C TMOHWKEHHBIM (11 OJHOTPYOHBIX CHUCTEM
OTOIUJICHUSI) W TIOBBIIMIEHHBIM (VI JABYXTPYOHBIX CHUCTEM) THIPABIUYCCKUM
conpoTuBieHueM. KoHCTpyKIus mocaeaHuX, Kak MpaBuio, 00eCeYrBaeT He TOJIbKO

9KCINTyaTalMOHHOC, HO U MOHTA>XHOC PCTYJIMPOBAHUC CHUCTCM.

KoHcTpykius 3TuX KilanmaHOB MO3BOJIAET M3MEHSATh MPOXOAHOE CEUYCHHUE 3a
CYET UBMEHEHUS TIOJIOKEHUS IITOKA, JIMOO PYUYHBIM BO3JICUCTBUEM, JTUOO C TIOMOIIIBIO

TepMOCTaTI/I‘leCKOﬁ TrOJIOBKM HJIM MHOro MexaHusma. B pacqéTe 9TO YUYHUTHIBACTCA



M3MEHEHUEM BEIMYMHBI MPOBOJAMMOCTH KiamaHa o, Kr/(4w-I1a®®), wm, kak eé

OpPUHATO Ha3blBaTh W  00O3HAuaTh B  KATaJOrax CIPaBOYHUKAX  (PUPM-

IPOU3BOAUTENEH, IIPOIMYCKHOM cmocobroctr K, (M*/1)/6ap®®. Hmenno 5ta

XapaKTEPUCTUKA UCIIOJB3YETCA MPU MPOCKTUPOBAHUHA CUCTEMBI OTOIUJIEHHUS], TaK Kak
OHAa TIO3BOJISICT  OIPEHENIUTh  JWAIla30H  KOJHUYECTBEHHOI'O  PEryJIMpOBaHUSA
TEIJIOOTAA4YH OTOMHTEILHOTO MPUOOpa M CTETICHh BO3JCHCTBUS HA THAPABINYCCKUAN
pexUM pabOThl CUCTEMBI OTOIUICHUS B IIETIOM.

HpOHYCKHYIO CIIOCOOHOCTH JII00OTO DJIEMEHTA CHCTEMBI OTOILICHUS kv,

(M3/4)/6ap®®, 06BIYHO ONPENEAIOT 10 GOPMYIIE:
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rne G — oOBEMHBIN pacxoa TEIUIOHOCHUTENS Yepe3 3JIEMEHT CUCTEMbI OTOILICHMS,
M*/4; p — IUIOTHOCTb TETUIOHOCUTENIS, KI/M?; AP — pa3Hulia 1aBieHust Ha 3JIEMEHTE,
oap.

Pa3smepHocTu pacxoja U JAaBie€HHS B JAHHOW (pOpMylie HE COOTBETCTBYIOT
OTEUYECTBEHHOMW INPAKTUKE THAPABIMYECKOTO pacuéra u npunsaTton cucreme CU, uto
TpeOyeT TONOJHUTENbHBIX NpeoOpa3oBaHuil Npy UX MpUMeHeHnU. OHaKO B JaHHOU
IJIaBe NMpUBEIEHbI (POPMYIIbI U3 TUTEPATYPHBIX UCTOUHUKOB.

JUis  ynpouieHust pacu€ToB TaKXKe HCHOJb3yeTcs cieayromas (opmya

OTIpeENEHHs POMYCKHOM criocobHocTH K, (M3/4)/6ap®>:

G
k, = 0,316 —,
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rac G — MAacCCOBBIN pacxoa TCINIOHOCHUTCIIA 4YCPC3 3JICMCHT CHCTCMbI OTOILICHHA,

kr/4; AP — noTeps naBneHus B 3aemeHTe, [la.

BaxxHo OTMETHTB, YTO MPOIYCKHYIO CIHOCOOHOCTH MOJHOCTBIO OTKPBITOIO
KJIaTlaHa IPUHATO 0003Hauath K, (M3/4)/6ap°®.

[IpomyckHasi crOCOOHOCTH KJIalmaHa SBJSIETCS PAcYETHONW BEIMYMHONW W B
MPaKTUKE MOHTAXKHBIX, HAJTaJ0YHBIX U IKCIUTYyaTallMOHHBIX PadO0T HE UCIHOJIb3YETCS.

[Ipu HacTpolike NPOMYCKHOH CHOCOOHOCTH KJjamaHa WCIOJNb3YIOT —BEIUYHHY



HACTPOUKHU Ny,;, KOTOpAsi TPaBUPYETCS HA CaMOM KJialaHe. BeamumHa HacTpOWKHU
JOJDKHBI  BBIOMpaThcsl €€ Ha CTagud MPOCKTUPOBAHUS U COOTBETCTBOBATH
pacu€THOI NPOMYCKHON CIOCOOHOCTH KianaHa. /laHHas BeanunHa BEIOMpaeTCs 1100
[0 CIPaBOYHBIM JaHHBIM (UPM-TIPOU3BOAUTENCH, JHOO IO COOTBETCTBYIOIIUM
3aBUCUMOCTSM M YKa3bIBa€TCs B IPOCKTHOM JTOKYMEHTALMH JUIs KaX0T0 KiaraHa.

B xonctpykuuu Hekoropbix TCK mpemycmoTrpeHa Tak — Has3blBaeMas
«mpenHacTporkay. lIpenHacTpoiika OCyIIECTBISETCS BCTPOSCHHBIM B KOHCTPYKIIUIO
TCK npocceneM, MOJ0KEHHE KOTOPOrO YCTAHABIMBAECTCS B MPOLECCE HANALKH, HO
PacCUMTBHIBAECTCS YK€ Ha CTaAUMM NPOECKTUPOBAHMS. 3ajJada MPEIHACTPOMKH —
OTPAaHWYUTHh BO3MOXHOCTHb PEryJMPOBAaHMS TEPMOCTATUYECKOTO KJAllAHA W
«yBs13aTh» I'MJIPABINYECKUE KOJIbILIA CUCTEMBI OTOILICHUS B pac4ETHOM pexume. T. e.,
VCKJIFOYUTHh BO3MOYKHOCTH CYIIECTBEHHOT'O IIOBBIIIECHHSI PACX0Ja TEIJIOHOCUTEIS
yepe3 npudbop NoTpeOUTeNst, KOTOPOE MOKET MPUBECTH K pa30alaHCUPOBKE CUCTEMBbI
U UCKJIFOYUTH YCTAHOBKY JIOIOJIHUTEIBHBIX JApoccened. JlocTyll K peryJaupoBaHuUIo
3TOr0 JIpoccelid MOTPEOUTENI0, KaK MPAaBUIIO, 3aKPHIT U 0OeCleYuBaeTCa 3a CUET

CHEIMAIBHBIX KIHOYCH.
Onucanue 1a0OPATOPHOM YCTAHOBKHU

Jlnst mpoBeienre abopaTopHO pabOThI UCIONIB3YETCS CTEH, pa3paboTaHHOM
[0 CXEME, IPEACTaBICHHON Ha PUCYHKeE 1.

JlabGopaTopHBbIil CTEHJ MPEACTaBISET COOOM KOHTYp BEPTHKAJIbHON HAaCOCHOM
CUCTEMbl BOJSHOTO OTOIUICHWS, C HWYKHEW pa3BOAKOM, C TYNMUKOBBIM JIBUKEHUEM
TeroHocuTens. [loakimoyeHrne CTOSIKOB MEPBOTO CTOSIKA CHUCTEMBI BBIMIOJIHEH 10
MIPOTOYHO-PETYIUPYEMOU CXEeMe, BTOPOTO CTOSIKA — IO IBYXTPYOHOM cxeme.

[IpencraBneHHbId JTAOOPATOPHBIA CTEHJ MOAKIIOYEH K HCTOYHUKY TETUIOTHI
(MEeCTHOM KOTENbHON) ¢ COOCTBEHHBIM IIUPKYJISIIUOHHBIM HACOCOM.

Hns  ompeneneHuss pacxoJa  TEIUIOHOCHUTENSE HA  y4acTKaX  CHCTEMBI
ucnois3yercss usMepurtenbHblii KoMmmbitoTep ['EPL] T550. JlanHbli KOMIIBIOTED
MPECTABIIAECT COOON DJICKTPOHHBIN MPUOOP IS U3MEPEHUS Mepenaaa JaBJISHUs CO

BCTPOCHHBIM JAaTYNKOM AABJICHUA IJIA I/IBMepeHI/Iﬁ Ha 6aJ'IaHCI/IpOB0‘-IHbIX KJ1ariaHax C



HEMOCPEACTBEHHBIM YKa3aHHEM Tiepernaja JaBlieHuss U pacxona. Jluamaszon
m3Mmepennii 0-10 Gap, makc. nmaBmenue 12 Oap. Ilepem paboroit ¢ mpubopom

HCO6XO,ZIHMO O3HAKOMUTLCA C HHCTpYKHHCI?I I10 €TI0 3KCILTyaTallhu.

TIpubop No 2 IMpudop Ne 3 Tlpudop Ne 6 [Tpudop Ne 7
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Puc. 1. Cxema nabopatopHOTo CTeHAa

N3mepurenbubiii komnbiorep T550, B manHoi paboTe, crnocoOEH H3MEpSTh
pacxoa TEIJIOHOCUTENs Ha OaJaHCHUPOBOYHBIX KianmaHax /Ja, 16, a Takke Ha
U3MEpUTENBHBIX quadparmax 4.

IIpoBenenue padoThI
[lpu  pabGore ¢  mabopaTOpHBIM  CTEHIOM  BBINIOJHSCTCS  CIICAYFOIIAs
TMIOCJIEIOBATENILHOCTD PA0OTHI:
1. TIpoBepsiercst, YTOOBI 3aMOPHBIE IAPOBbIE KPaHbI HAa CTOSIKAX O, OATaHCUPOBOYHbBIE
KJIanaHbl /a v 16, KanaHel Y OTONUTENBHBIX MPUOOPOB, a TAKAKE TEpMOKJIanaHbl 2 U 3 ObLTH
B MTOJIHOCTBIO OTKPBITHL. [Ipr 3TOM CrMBHEIE KpaHbI 6, a Takke 3aropHbIe MapOBbIe KPaHbI 7

HaXOJWIMCh B 3aKPBITOM ITOJIOZKCHHUM.



2. OTBETCTBEHHBIN IO J1A0OpaTOpry TPUBOIUT B paboyee COCTOSHHUE WCTOYHHK
TerioThl. [lociie 3Toro creyer noJIHOCThEO OTKPBITh 3aIIOPHBIE IIAPOBBIE KPAHBI /.

3. M3mepurenbHbIM KoMItbioTepoM T550, corfiacHO MHCTPYKIIMH TI0 AKCILTyaTallyq,
NOCJIEIOBATEIILHO JAENAKOTCS 3aMEPBI PAaCX0/1a TEIIOHOCUTEIIS, TPOXOSILETO YEPE3:

- OaraHCHPOBOYHBIC KiIanaHbl /a U 16. Ggyx1 1 Ge2, KI/4, COOTBETCTBEHHO;

- mmepurenbHble auadparmel 4 Gups, Grps, Gup7, Gups, KI/4, COOTBETCTBEHHO Y

npr6opoB Ne 5,6, 7 u 8.

Bce nannpIi 3ammicaTh B dKypHAT HAOFOICHHA.

4. Toaxmounts komibiotep TS50 k GamancupoBouHOMY KiianaHy /a. C mOMOIIbIO
BpalllCHUs MaxOBHKA KJIallaHA YCTaHOBUTH PACXOJ TEIJIOHOCUTEINS, MPOXOJILIErO Yepe3
Ki1anaH, paBHbii 100 kr/4. 3amucath B )KypHal HAOTIOICHUI TOJIOKEHIE MaXOBHKA KJTaraHa
N6x1 ¥ BEICTaBIICHHBINA pacXos Gey 1, KI/4.

5. [MogxmounTs KoMmmbroTep T550 k OanancrpoBoyHOMY KianaHy 16. C moMorpo
BpAIICHUs] MAaxOBUKa KJallaHa YCTAHOBHUTH PACXO]l TEIUIOHOCHTENIS, MPOXOJSIIEIO 4epes3
KJ1anaH, paBHbIi 120 kr/4. 3amucaTh B )KypHal HaOMIOEHUI MOJIOKEHNE MaXOBHKa KJlaraHa
N6x2 ¥ BBICTaBICHHBIN pacxo Ge o, KI/4.

6. [TogxmounTh KoMmbroTep TS50 K M3MepuTebHOM qradparme 4 y OTOMUTETBHOTO
npubopa Ne 5. C momolipio BpallieHrs MaxOBHKa KJiarnaHa 3 y OTOMUTEIBHOrO Mproopa
YCTaHOBUTH PaCXO]l TEIIOHOCUTEIIS, TIPOXOIAIIIETO Yepe3 M3MEpUTENbHYI0 auadparmy 4,
paBHblii 30 Kr/4. 3anucarh B )KypHa1 HaOMIOACHUIN MOJIOKEHUE MaxOBHKa KJlanaHa N pps U
BBICTaBJIEHHBIN pacxon Gyps, KI/4.

7. TloBTOpUTh JEicTBUA M. 6 TOCIENOBATENILHO JJIsi M3MEPUTENBLHBIX Juadparm
nipuoopoB Ne 6, 7 u 8.

8. [oBTOpUTH NNEiiCTBUS 1. 3.

9. IloBTopuTh neiicTBUsl 1. 4-8 1O TeX MOp, MOKa OTKIOHEHWE HEOOXOIMMOTO
pacxofa TEIJIOHOCUTENSI dYepe3 U3MEpHTeNibHbIe juadparMbl W KiamaHbl He Oyner

oTimyarecsa oosee yuem Ha 5 %.

OO0padoTka pe3yJbTaTOB

1. Hess3ka no pacxony A, %, onpenensiercs mo Gpopmyiie:



A= 100@
GTP
rne Gyp — TpeGyeMblii pacxo/] TEIUIOHOCUTENS Ha PACUETHOM y4acTKe, KI/4,
onpexaensiercs: corimacHo Tadmune 1, wmu 3aganuto npenogaBatens; Gy —
(aKkTHICCKUH pacxo/l, ONPEISIICHHBIN COTJIaCHO MTOKA3aHUI0 U3MEPUTEIILHOTO

komnbrorepa T550.

Tabauya 1
TpeOyemblii pacxo/ TETUIOHOCUTEINS Ha y4acTKax
Yyactok O003Ha4YeHNE BEJIMYUHBI TpeOyemoe 3HaueHMe, KI/4
Kitanan 1a Gesx1 100
Knanau /6 Gsx2 120
[TpuGop Ne 5 Gips 30
[Tpu6op Ne 6 Grps 30
[Tpu6op No 7 Grp7 30
[TpuGop Ne 8 Grps 30
Kypnau Haémonenmii
Tabauya 1

OHp@I[CJ'ICHI/IC MNOTECPH JaBJICHHA B 3aMKHYTOM I'MAPABINYCCKOM KOHTYPC

Ne
_ G6K11 G6K11 Gl'lp51 Gl'lp61 Gl'lp71 an&
WM™ M6xl Kr/4 N6x2 Kr/4a Mips Kr/4a Mips Kr/4a Mip7 Kr/4 Mipg
peHust
OTKD. OTKD. OTKD. OTKD. OTKD. OTKD.
1
A= A= A= A= A= A=
2
A= A= A= A= A= A=
3
A= A= A= A= A= A=
4
A= A= A= A= A= A=







