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F - nnockuit pacwumputensHeiit 6ak.

O6vem: 6, 8, 10, 12 nutpos

LiunmuHapuruecknit pacumputensHbii 6ax. a

O6vem: 6, 10, 14, 18, 24, 35, 50, 80, 100, 150, 200, 300, 500 nutpos.
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1. OBLWHNE JAHHBIE /

1.1 O6nactb npumeHeHus

MembpaHHble paclumpuTensHbie 6aku ans cuctem oTonneHus (pucyHok 1),
[ONee Mo TEKCTY - «PACLUMPUTENbHBIE BAKMY», TPEAHAZHAYEHBI AN KOMMIEHCALMM
TEMNEPATYPHOrO  PACLUMPEHMS TEMIIOHOCUTENS W MOAAEPXKAHUS  ACABIEHMS
B 30KPbITBIX CUCTEMAX OTOMIEHUA.

1.2 aHHble 06 u3pgenmm

Mpumep 0603HAYEHMS:

PACWUUPUTEJIbH bin BAK F* B** [I*** g**x* Hxxdxx

* F B 0603HAUEHUM — paCLUMpPHTENbHBIM BAK NIOCKOro TUNA.
** 0603HAYEHME KOMNOHOBKM: B — BepTukansHas, [- ropusoHTansHas.

¥ matepuan dnarua pacwmputensHoro 6aka: M - nnactukossit, H - us
HEPXABEIOLLEH CTANM, NP OTCYTCTBUM CMMBONA MaTepuan ¢naHua -
OUMHKOBAOHHQAS CTASb.

*xx% OBLLUMI 06bEM PACLLIMPUTENBHOTO 6AKA B NIUTPAX.

sxkxk MOTEPMAN KOpnyca: H — 13 HepXXaBeloLLel CTanM, OTCYyTCTBME MHAEKCA
YKO3bIBOET HO TO, 4TO MATEPMAS KOPMYCA - YrNepOanCTas CTAMb.

2.1 O603Ha4eHUs NpefynNPeXAEHNUI B MHCTPYKLMM MO SKCMAYATALMM

B pekomerpaumsx no 6e30nacHoOCTH, HECOBMOAEHNE KOTOPbIX MOXET MOBEYL
30 cob60M yrpo3sy ana GyHKUMOHMPOBAHMA PACLLIMPUTENLHOTO 6AKA, yKA3AHO
cnoso: BHUMAHME!
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2.2 TpeboBaHnus 6esonacHocTu

BHUMAHME! [lna npepoTBpalieHuss HECYACTHbIX Cly4aes HeobXOoaMMo
cobMoAaTb NPEANMCAHUA HACTOAWEN UHCTPYKLMM MO SKCMIYATALMM.

2.3 Hapywenue TpeboraHui 6esonacHocTu

HewncnonHenne TtpebosaHuit 6Ge3onacHocTi sneyet 3a cobomn yrposy ans
notpebutens u yrposy ana paboTsl pacumputensHoro 6aka. MNpu HencnonHeHmm
TpeboBaHuit HE30MNACHOCTM BO3MOXEH OTKA3 B BO3MELLEHMM yulepba uim
rapaHTUiHoM obcnyxueanum. [pexae yem 0BPATUTLCA B CEPBUCHBIA LEHTP,
ybeamTech, 4TO PACLUMPUTENbHBIA OAK Obil YCTAHOBNEH M MCMONb30BANCA
npaBunbHO. Mcnonb3oeaHue pacwmpuTensHoro 6aka He NO  HA3HAYEHMIO
MOXET NPUBECTM K PA3PbIBY MEMOPAHLI 1 OTKA3Y 060PYAOBAHMS.

2.4 SKcnnyaTaumMoHHbIE OFPAHUYEHMS
3anpewoercs  MCNonb3oBATh  PACWIMPUTENbHBIM  HAK  MPU  NPEBbILLEHMM
MOKCHMMQITBHBIX 3HOYEHUI U YKA3AHHBIX MAPAMETPOB.

3. TPAHCITOPTUPOBAHUE U XPAHEHUE

PacwmpurensHele 6akm MOTyT TPAHCMOPTUPOBATLCS MIOOBIM BUAOM TPAHCMOPTA
HO nobble PACCTOsIHMS C MIOBON CKOPOCTBIO B COOTBETCTBMM C MPABUICAMM
nepeBo3ku, AENCTBYIOLLMMM HQ JOHHOM BMAE TPAHCNOPTA.

Mpu TPAHCMOPTUPOBAHUM M XPAHEHMM PACLIMPUTENbHBIX OAKOB  LOMKHbI
suinonHatbcs Tpebosanms TOCT 15150 ¢ cobmogeHnem ycnosmit xparerus 6-8.
Ycnosus XpaHeHUsl LOMXHbI UCKIIOYATb BO3LENCTBME OATMOCPEPHbLIX OCALKOB,
Temnepatypa xpaHeHus ot -50 go +50° C.
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4. TEXHUYECKOE OINMNCAHUE U3OEJINA

4.1 OcHosHble geTanu (pucyHok 2)

1. Kopnyc usrotosneH m3 yrnepoamcton CTanm U OKPALLEH NOPOLLKOBOM KPACKOMA.
2. MembpaHa.

BHUMAHME! B mogenax 6 -18 nutpos MemMbpaHa 3aMeHE HE MOAEXMUT.

3. ®raHew o WTyLEPOM.

4. Pesbboeoit wtyuep ¢ sarmywkoi (ans mogenen ot 200 ).

5. BosaywwHbIi KnanaH (HMnNens) ¢ NacTMKOBLIM KOMMAYKOM Mnn 6e3 Hero.

PucyHok 2




4.2 TexHMYeCcKME XAPAKTEPUCTMKM
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4.3 Nopb6op pacwmputensHoro 6aka

BHUMAHME! Buibop pacwuputensHoro 6aka ans CUCTEM  OTOMMEHMs
NPOU3BOAMTCS  CMEUMANIMCTOM HO  CTAAMM  MPOEKTUPOBAHMS  CMCTEMbI B
30BMCHMOCTH OT KOHKPETHBIX TPEOOBAHWMIA NoTpebuTens.

Kupkoctv  npaktuueckn He oxumaiotca. [lostomy, npu  ycnoewu, uto
30KPLITAS CMCTEMA OTOMIEHMA MOMHOCTLIO 3AMOSHEHA TEMIOHOCUTENEM,
[OXE HEe3HauWUTEeNnbHOE YyBenudyeHne ero obbema 30 CYeT TennoBOro
PACLUMPEHMA NPMBENET K ABAPMITHOMY YBENMYEHUMIO aaBnenus. B pesynstate
npousonaeT cpabaThiBAHWE NPEAOXPAHUTENLHOTO KIAMNAHA, MMEKLLErocs
B CuCTEME, U M3BBITOYHAS YACTb TEMNOHOCUTENS BbIMLETCA HAPYXy. EmMkocTb
pacwupuTensHoro 6aka noabupaeTcs Takmm oBpasom, YTobsl B npepenax
paboyero aManasoHa TEMNEPATYP TEMIOBOE PACLUMPEHUE TEMIOHOCUTENS HE
npuBeno 6bl K YBEINYEHUIO OABNIEHNA B CUCTEME BbILLIE NABNEHNA CpO6OTbIBOHMﬂ
NPENOXPAHUTENLHOTO KINANAHQ.

[na OTOMUTENBHBIX CUCTEM, UMEIOLLIMX HEDOMBLLIOE KOMbLO UMPKYNsUumMM (06bem
canctembl o 150 nutpos), ana noabopa paclMPUTENLHOrO 6AKA MOXHO
BOCIMOSb30BATLCS YNPOLLUEHHON GOPMYNON pacyeTa:

Vn =10% ot obbeMa cucTems

[na oTonUTENbHBIX CUCTEM, UMEIOLLIMX MPOTXEHHOE KOMbLO UMPKYNAUMM (0BbEM
cuctemsbl cabilwe 150 nUTPOB) M CNOXHYIO KOHCTPYKUMOHHYKO COCTOBISIOLLYHO,
Ana noabopa pacCLIMPUTENBEHOrO HAKA MOXHO BOCMONL30BATLCS CNEAYIOLLEH
dopmynor pacuéra:

Vn = (Ve+ Vv) * (Pe+1) / (Pe — Po), roe
Vn - HOMUHANBHBIN 0ObeM paclMpUTENbHOrO HaKa.

Ve - 06bemM, 0BPA3YIOLIMIACS B PE3YSbTATE TEMIOBOrO PACLUMPEHMS.

DTOT 06bEM PACCUMTHIBAETCA KAK MPOU3BEAEHNE MOSHOTO 0OBEMA CUCTEMBI HQ
ko3bbuumeHT pacwmpenms xuakoctu: Ve = Veuer*n%.

Ecnin o6bvem Veuer HenssecTeH, TO €ro BEMUMHY MOXHO JOCTATOYHO TOYHO
ONpPefenuTb No MOLLHOCTU OTOMUTENBHOTO KOTNA M3 pacyeta 1kBt= 15 nutpam.
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3Havernne kosdduuneHta n% ans BOAb ONPenenaercs u3 Tabnuusl npu
TEMNepaType, PABHOM MAKCMMANbHOM paboyel TeMNepaType TENNOHOCUTENS
CUCTEMBI OTOMMNEHMS.

T°C 40 50 60 70 80 90 100
n% 0,75 1,17 1,67 2,24 2,86 3,55 4,34

ECJ'IM B KQA4YecCcTBe TernnoHocuTena MUCnoNb3yeTcad 3STUNEHITMKONb (TOCOJ'I),
TO KO3PDUUMEHT PACLLIMPEHUSE MOXHO PACCUUTATBL MO CreaytoLLei dopmyne:

ans 10-Tv npoueHTHOro pacTtsopa stuneHrukons - 4% * 1,1 = 4,4%;
ana 20-t1 npoueHTHOro pactsopa stunexrmmkons - 4% * 1,2 =4,8% u 1. .

Vv - BOASHOM 30TBOP - 3TO OObEM TEMIIOHOCUTENS, M3HAYANBHO OBPA3YIOLLMIACS
B PACLWIMPUTENBHOM 6ake B pPesynbTaTe CTATMYECKOro [AABNEHUS CUCTEMbI
OTOMMEHNS MPM  HKHEM pacnonoxerun. [na  pacwmputensHbix  6akoB
C HOMMHAnNbHLIM Obbemom ao 15 nutpos, kak murumym, 20% oT ux
HOMMHQIILHOTO OBbEMA CrieflyeT NMPUMHUMATL B KAYECTBE BOAAHOrO 3ATBOPA.
Ins pacwmputensHbix 6akos emkocTbio 6onee 15 nutpos, kak muHnmym, 0,5%
OT NOMHOrO 06BLEMA CUCTEMBI, HO HE MEHEE 3-X JIMTPOB.

Po - npepsaputensHoe AOBREHME - PABHO CTATUYECKOMY AABNEHMIO CUCTEMBI
oTonneHus (ee Bbicote) u onpeaensetca m3 pacdera | 6ap = 10 meTpos

BOAsSIHOro ctonba.

Pe - okoHuaTensHoe pasnexune - obpasyetcs B pesynstate paboThl CUCTEMDI
otonnenus. [Ina npesoxpaHUTenbHbIX KNANAHOB C AaBrneHuem 4o 5 6ap:

Pe = Pnpea kn - 0,5 6ap.
Ins npepoxpaHuTenbHbIX KNANAHOB C aasnexnuem 6onbwe 5 6ap:

Pe = Pnpea kn - (Pnpeg kn * 10%)
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Tak, HanpumMep, Ans cuctemsl oTonneHmns obwmm obbemom 270 NMTPOB, BLICOTOM
6 m (0,6 6ap) c MmakcumanbHoi paboyei TemnepaTypoi TennoHocuTens (Boabl)
90°C v nasneHnem NpefoxpaHUTeNsHOro knanaHa 3 6apa Heobxoaum Gyaet
cneaylowmin 06bem paclMpUTENsHOTO Haka:

Ve =270*3,55% = 9,6 nutpa;

Vv =270*0,5% = 1,35 nutpa (r.k. 1,35<3,0 npunumaem Vv = 3,0 nutpa);
Po=0,6 6ap; Pe =3-0,5=2,56apa;

Vn = (Ve+ Vv) * (Pe+1) / (Pe — Po) =(9,6 +3,0) *(2,5+ 1)/(2,5 - 0,6) = 23,2

nmTpa.

MpuHUMOEM K YCTAHOBKE PACLUMPUTENbHLIN 6AK HOMMHAMBHBIM O6bEMOM
24 nutpa.

5. MOHTAX

5.1 MoHTtax pacwmpurensHoro 6aka (pucyHok 3)

BHUMAHME! YcraHoBKy v BBOA M34€MMs B SKCTTYATAUMIO JOSKHbI BbINOMHATh
KBANUOUUMPOBAHHbIE CMELMANUCTLI!

MN3nenme nonxHo BbiTb YyCTAHOBIEHO B OTAMIMBAEMOM NMOMELLEHMM, AOCTYMHOM
ans 0BCNyXUBAHMS MeCTe.

MoHTaX foMmKeH NPOM3BOANTLCH TOKMM OBPA3OM, YTOOLI BbINIA BO3MOXHOCTb
BCECTOPOHHEro OCMOTPa 6aKa, MMEencs AOCTYyN K BO3AYLIHOMY KQnaHy
(Hunnento) u 3anopHoi apmatype.

He cnepyet nopknioyath pacluMpuTenbHbid BAK K CUCTEME OTOMAEHMS CPa3y
NoCrne ee MOHTAXA, HE MPOMbIB CUCTEMY.

O6a3atensHa  yCTAQHOBKA  rpynnbl  6€30MACHOCTM B MeCTe  YCTAHOBKM
pPaAcCLMpPUTENBHOTO BaKa.
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Pucynok 3
1. BoagpyLwHbIM knanaH NonnaBKoOBbIM 4. CranbHoM kopnyc rpynmel
rpynnel 6€30NacHOCTU. 6e30nacHoOCTH.
2. MpenoxpanutensHbii knanax rpynnsl 5. PacwumpurtensbHbiin 6ak.
BesonacHoCTH. 6. Koten (npouseoautens Tenna);
3. ManomeTp paamanbHeii, rpynns 7. Papuatopsl otonnexus.
6e30nacHOCTH. 8. LIMpkynaumoHHsbIit Hacoc.

5.2 Skcnnyaraums

BHUMAHME! Tllepen nposegeHnem kakmx-nnbo pabor B cucteme
HEOBXOAMMO AOXAATLCS OCTbIBAHMA PACLUIMPUTENLHOrO 6AKA M CUCTeMbl B
uenom. HecobniogeHne naHHOTO NPABMAA NOBLILLAET ONACHOCTb OXOroB!

1. Hactpoitte Heobxomamoe pasneHue BO3myxa B 6ake C  MOMOLBIO
OBTOMOOMIBHOTO HACOCA M MaHOMETPA, obecneunsaiollee PaboTy CUCTEMbI
(3aBMCUT OT KOHDUrypauuM cucTembl oTorneHus). B ncxogHom coctosHum B
PACLIMPUTENbHBIN 6AK Yepes3 BO3AYLLHBINA KNANAH (HMMNensb) 3aKka4yaH Bo3ayx A0
nasnexus 16ap.

2. Y6eputech, 4TO M3 CUCTEMbI YAANEH BECb BO3MYyX, M TONIbKO MOC/E 3TOro
BKMlOYaMTe KoTen. Yb6emutech, 4TO B CMCTEME YCTAHOBMAACL pabouas
Temneparypa.
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6. OBCJIYXUBAHUE

He nonyckaite 3aMep3aHmus TENNOHOCUTENS B PACLIMPUTENLHOM BaKe.

He nonyckaite nonaaaHmnsa NOCTOPOHHUX NPEAMETOB B PACLLUMPUTESNbHbIA BaK.
Moy HOPYWEHWMM TEPMETUYHOCTM paclumMpuTensHoro 6aka obpatuTech
B CEPBMCHBIN LEHTP.

Mepen HAYQNOM OTOMMUTENBHOTO CE30HA MNPOBEPANTE AABNEHME BO3AYXQA,
cTpaems nasnenHune B cucteme. [pu HeoBXxoaMMOCTH CKOPPEKTUPYIATE NABEHNE
B pACWMpPUTENLHOM 6aKe, NOAKAYAB BO3AYX YEPe3 BO3AYLLUHbIA KNanaH (Hunnesns)
GBTOMOBMBHBIM HOCOCOM.

Pacwmputenshbit 60k He NpeaHasHayeH Ans  MCNONb30BAHMA  NMLAMM,
He o6nafaloWYMM HEOBXOAMUMBIM OMBITOM MM 3HAHUSMKM, AETbMM, AMLAMM
C OrPAHMUYEHHBIMM  DUIUHECKUMM, NCUXMYECKMMU  MAKM  YMCTBEHHbLIMM
CNOCOBHOCTAMM.

7. FAPAHTUUHBIE OBSIBATE/IbCTBA

[OPAHTHIAHBLIN CPOK - 2 roaa CO fHA NPOAGXM KOHEYHOMy noTpebuTento.
[apaHTHiAHbIE 06A3QTENLCTBA  BHIMOMHAIOTCA NPWM  YCIOBKMM  cOBMOaeHUs
notpebuTenem NPABM SKCMIYATALUMU, XPAHEHKS, TOAHCMOPTUPOBKM, MOHTAXA
M HONKUYKUSA NPABKUABHO 3AMONHEHHOIO FAPAHTUMHOIO TANOHA.

Ina F6, F8, F10,F12 - 1 rop.

8. YCJI10BUS BbIMNOJIHEHUS

FAPAHTUUHbIX OBSI3ATEJIbCTB

30BOA-M3rOTOBUTENL HE HECET OTBETCTBEHHOCTb 34 yLiepO, NPUUYUHEHHbIM
notpebuTenio B pPe3ynbTaTe HEMPABMUIBHOIO MOHTOXA M SKCMIyaTAUMM
nanenus. [apaHTMsS He PACNPOCTPAHAETCH HA MOBPEXAEHMS, BO3HMKLLME B
pesynsTaTe HecobnoaeHus TPeBOBAHMM AAHHOM MHCTPYKLMM MO SKCMYATALMM,
COMOCTOATENBHON PA3BOPKM MM PEMOHTA, HEMPABUILHOTO MOHTOXA MM
NOAKIOYEHMS, HA MOBPEXAEHUS, MOSYYEHHbIE B PE3YyNbTATE HEMPABUALHOM
TPOHCMOPTUPOBKM, XPAHEHWS, YAAPA WM NALEHMs, MPU HAMMUUKM BHELLHMX
MEXAHUYECKMX MOBPEXAEHWUM U MPU HONMYUM CNEfOB BO3LEMCTBUS XMMUUYECKM
OKTMBHbIX BELLECTB.
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