HoBbie 1aTunku Boicokoro naBiaenuss Honeywell cepun PX3 — 3K0HOMHYHOCTH, MPOYHOCTb,
YHUBEPCAJbHOCTh

Hamuyuku oasnenus amepuxanckoil komnanuu Honeywell,
sedyweti ceoro ucmoputo ¢ 1906 2ooa, xopouio uzeecmuul Ha
PbIHKe U 3A680€8AU C8010 NONYIAPHOCMb O1a200aps. WUPOKOT
HOMeHKIamype U 8blcokol HaoexcHocmu. OHU HaxXo00sam ceoe
npuUMeHeHUe 8 CamMblX pa3HOO0OPA3HbIX OMPACTIAX UHOYCMPUU
MAKUX KaK - A3pOKOCMU4eCKas, MeOUYUHCKas, mpaHcnopmHuas,
CeNbCKOXO03AUCMBEHHAS, NUWEBAs], 8 MOM YUCTE U 8
KOMMYHAIbHOM Xo3aucmee. Ilpednazaemas komnanuel Ho8as
cepusi oamuukog daesienus PX3 npednasnauena 0ns msicenvix
VCI08UlL IKCHIyamayuu, 20e KOMNAKMHOCMb, KOPPO3UOHHASA
CMOUKOCMb U 00N208€YHOCMb ABNIAEHCS 2IASHLIM NPUOPUNENOM.

BBenenune

Kommnanus Honeywell Beimyctuna ceputo PX3, kak oTBeT Ha TpeOOBAaHUS PHIHKA, YIUTHIBAS OOIIYIO
TEHJICHIIMIO K MCIIOJIh30BAHUIO KOMITAKTHBIX, SKOHOMHYHBIX, YHUBEPCATBHBIX U MEXaHUYECCKH IMPOYHBIX
JATYNKOB BBICOKOTO JTABJICHUS JIJISl TSDKEIBIX YCIIOBHH AKCIUTyaTaluu. Takue qaTyuku BOCTpeOOBaHbI B
MIEPBYIO OYEpeib, YTO ECTECTBCHHO, JIJI1 KOHTPOJIS B THAPABIMYSCKAX CHCTEMaX | JUISl YIIPaBICHUS
KoMIipeccopamu. OHU HCTIONB3YIOTCS B CUCTEMAaX OXJIAXKJACHHUE OTOIUICHHUE, BEHTHIIALINSA,
KOHIUIIMOHUPOBAHNE BO3AyXa, B BO3IYIIIHBIX KOMIIPECCOPAX, CHCTEMAaX PETYJIMPOBAHUSI TABJICHHUS
TOPMO3HOTO ¥ MOTOPHOT'O MacJia, JUIsl YIIPaBJICHUSI HACOCAMH M KJIallaHAMHU.

IIpuHumn padoTsl ¥ 0CO0EHHOCTH AATYMKOB AaBJjieHHsA cepun PX3

Hosas Cepusd JAaTUUKOB, KaK U NPCABIAYIIUC CEPHUU 3TOT'O HAIIPABJICHHUA IPUMCHCHMS, BBIIIOJIHCHA HA Oaze
HLC30pC3HCTI/IBHOI>’I TEXHOJIOTHUH, HO paCHIUPACT AUana3oH U3MEPCHUA AAaBJICHUA 10 1-50 6ap
HL€30p€3I/ICTI/IBHBI€ JAaTYUKH JaBJICHUA IIUPOKO IMPU3HAHBI B KAUCCTBC HEJOPOTUX, HO TEM HEC MCHEC
3(1)(I)GKTI/IBHBIX peH.IeHPIﬁ, OHHU CPABHUTCIIBHO ACHICBJIC, YEM €CMKOCTHBIC JaTYUKU NABJICHUA, 6J'Ial"0,[[ap${
OCOOCHHOCTSM KOHCTPYKTUBHOI'O PCIICHHUA U XaPAKTCPUCTUK U3MCPCHUS. HmenHo IMO3TOMY OHHU HAXOJAT
CaMO€ HMINPOKOC MPUMCHCHUC.

[Ibe30pe3ucTuBHBIN A3Q(DEKT - 3TO U3MEHEHHUE YAEIBHOTO 3JIEKTPHUECKOI0 CONTPOTHUBIICHUS
MIOJIYITPOBOIHUKA WJIM METaJlIa IIPA MEXaHUYECKOM BO3JIEeUCTBUU. [Ib€30pEe3UCTUBHBIE JaTYMKU JaBICHUS
BBITIOJHSIOTCS IO TEXHOJIOTMH MUKpodsiekTpomexanndeckux cucteM (MOMC). Onu yao0HbI K
NPUMEHEHHIO U CPAaBHUTEIHHO O0Jiee TOUHBI 10 OTHOIIEHUIO K pa3MepaM U Becy. Kpome Toro, oHu
00ecreurBaroT BBICOKYIO YYBCTBUTEIBHOCTD U JIYULIYIO JTUHEHHOCTD, @ UX KOHCTPYKIIUS MO3BOJISET
MOBBICUTD HA/IKHOCTh U TAPAHTUPOBATH JOJTUI CPOK CIYKOBI B CAMBIX KECTKUX YCIIOBHIX CPEIbI
JKCILTyaTaluu.

[Tbe30pe3ncTHBHBIC TATYMKH COCTOST U3 YYBCTBUTEIBHON MEMOpPaHbI H YCTAHOBIICHHBIX HA HEH
PE3UCTUBHBIX 3JIEMEHTOB (aKTHBHBIN 37eMeHT — Si wiu nosu-Si) (Pucynok 1b u 1¢), o6pasyromux
U3MepUTENbHBIN MocT YurctoyHa (Pucynok 1a) [2].
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Pucynok 1. DkBUBaNieHTHas cXeéMa U CTPYKTypa 4UyBCTBUTEIbHOM K JIaBJICHUIO MUKPOCXEMBI: (a) cxeMa
MocTa YUTCTOHA; (0) BUA CBEpXY 4MIIa; (B) yBEIMUECHHBIN BHJI IHE30PE3UCTOPA.

[Tpu kosebanuy 1aBICHUS POUCXOIUT AeopmMaruss MEMOpPaHBbI, UTO BICYET U3MEHEHHE YJICIIbHOTO
CONIPOTUBIIEHUS U, B CBOIO 0YEPE/b, U3MEHAET YPOBEHD BBIXOJAHOIO CUTHAIA OTHOCUTENBHO BXOIHOIO.
Taxum 006pa3oM, IPUHIIKIT ACHCTBUS MbE30PE3UCTUBHBIX JATYMKOB JIABJICHUSI OCHOBAH Ha CIIOCOOHOCTH
aKTUBHOT'O 3JIEMEHTA U3MEHATh YJeJIbHOE COIIPOTUBIIEHUE IIPH €ro 1ehOopMalHH.

@OyHKIMN KaTHOPOBKH U KOMITEHCAIIMU 00ECTIEYMBAIOTCS CIIEHUAIBHO pa3padOTaHHBIMU
CHEeLUAIN3UPOBAHHBIMU HHTErpasibHbIMU cXeMaMu (ASIC). AKTHBHBIE LIENH YCUIMBAIOT BBIXOIHOE
HaIpsDKEHHUE MTbe30PE3UCTUBHOIO MOCTA JI0 CTaHAapTHBIX ypoBHei Hanpsbkerus KMOIT mukpocxem (0-5
B). OHu Taxke ucnpaBisiioT OLMOKK TeMIiepatypsl U HenuHelHocTH. KoadduuuenTs! onmobok,
XapaKTepHBIE ISl OTACTBHBIX JATYHKOB, TIOCTOSHHO XPAHATCS BO BCTPOCHHOM JIEKTPHUECKU
IporpaMMHUpyeMoil mamsiTi. B 001iemM Brie KOHCTPYKIIUS TaKOTo JaT4yrKa npeacTaBieHa Ha Pucynke 2 [2].
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Pucynok 2. O6umii Buj cOOpKM Mbe30pE3UCTUBHOIO AATYMKA JaBJICHUS CO BCTPOSHHON cXeMOn
TeMIIepaTypHOM KOMIIEHcaluu U (POPMUPOBAHMSI CUTHAIIA.

HMaruuku gasinenus Honeywell cepun PX3 (PucyHOK 3) ocHaIIEHBI JJATYHHBIM KOPITYCOM U, YTOOBI TOMOYb
KOHEYHBIM TOJB30BaTENIIM MUHUMHU3UPOBATH 3aTpaThl HA UX BHEJPEHUE, UMEIOT HECKOJIbKO KOHPUTYpaInuit
MOHTa)Xa U MOAKII0UeHHs. YTO KacaeTcsi TOTpeOHOCTH HUMEHHO B MaJIorabapUTHBIX U SKOHOMHYHBIX
JaTYMKaxX JaBIIEHUS, TO OHA CBS3aHA C HEOOXOJUMOCTh OMTUMU3HPOBATH Y(PPEKTUBHOCTH CUCTEM
OTOTUICHHSI, BEHTHJISIIIMA ¥ KOHIWIIMOHUPOBAHUS BO3TyXa, & TAK)KE XOJIOAWIBHBIX CHCTEM, C IENTBI0
HCIOJIb30BaTh B HUX HOBBIC XJIAJareHTHI.
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Pucynox 3. ba3oBblii BapuaHT jatunka naBieHus cepun PX3 (kpaitHuii cieBa) komnanuu Honeywell B
CPAaBHEHMH C JaTYUKAMU MPEAbIIYIIUX CEpUH.

[TpoGnema B TOM, 4YTO HOPMATUBHO-TIPABOBOE PETYIMPOBAHKUE B 3TOM CEKTOpe TpeOyeT mepexo/a Ha Ooiee
Oe30macHbIe IS YKOJIOTHH U HEe HECYIIHEe yrpo3 KIMMaTy XJajareHTel. HoBbIe TaTynKky 1aBieHus
Honeywell kak pa3 oTBe4aroT 3TuM TpeOOBaHMsM, IpeyIaras pa3padoTyrKa CUCTEM, TIPOU3BOAUTEISIM
OpPUTHHAILHOTO 000PYJOBAHUS M KOHEYHBIM MOJIB30BATENSI BO3MOKHOCTB MCIIOJIB30BaTh XJIaJareHThl Ha
0a3e HOBOM TEXHOJIOIMHU C UCHOIb30BaHueM ruapodroposieunos (I'PO) ¢ ynbTpaHU3KUM MOTEHIHMAIOM
II06ATBHOTO IIOTEIUICHAS . [PH BBICOKO# 3HEProdhHeKTHBHOCTH.

BHeceHHBIE H3MEHEHUS B KOHCTPYKTHBHOE UCIIOJHEHHE HOBOM CEPHH JaTYMKOB MO3BOJISIET €if HAIEKHO
J0JTOBEYHO padOTaTh CO MHOTUMH XJIAJATeHTaMH CIIEIYIOIIEro MoKoyieHus, Bkimoyas R448A - zameny
R404A nox mapkoii Honeywell Solstice N40 [1]. Kpome Toro, cepust PX3 takike obecrieunBaeT
MOPO30yCTOHYHBOCTH (JIOMyCKAeT MHOTOKPATHOE OOJICICHEHUE U PA3MOPAKUBAHNUE), IMCET IIIHPOKHIA
JMAIa3oH paboYrx TEMIEPATYP M JA0JTOBEYHYIO KOHCTPYKIIUIO C BBICOKOM MMOMEXOYCTONYMBOCTBIO.

IIpakTHyeckue NnpuMepbl NPUMEHEHUs JATYUKOB

BaxabpiM ycitoBHEM /TS HAICKHOW paOOThI JATYNKOB BEICOKOTO JABJICHUS SBIISIETCS TIPABUIILHBIN BEIOOD
Cpelibl, B KOTOPO# U JUTst KOTOPOW OHH JIOJDKHBI HCTONIb30BaThes [4]. HecMoTps Ha TO, UTO cpefia ¢ KOTOpoit
U B KOTOPOI UCHONB3YETCs TaTYUK, U3HAYATHHO MOXKET OBITh COBMECTUMOM C UCIIOJIb3yEMBIMH B €T0
KOHCTPYKIIMU MaTepralaMH, HEKOTOPBIC CPEJIbI MMPETEPIIEBAIOT C TCUCHUEM BPEMEHH MOTYT IPETEPIIeBaTh
T€ WIN WHBbIe XuMHudeckue. [IpuMepoM Takoro n3MeHeHus SBISETCs clydai, Korja COBMECTUMBIN a3, TaKOH
kak quokcu azota (NO,). B coueTannu ¢ BRICOKOM BIAXKHOCTBIO OH 00pa3yeT a3oTHyto kucioty (HNO3),
KOTOpasi IpU OMpeIeIEHHBIX KOHIICHTPAIIUSIX TPABUT KPEMHHUEBBIHN TaTYHK, YTO MPUBOJUT K UBMEHEHUIO
MOKa3aHWi JaTuynKa.

! Morenmuan rino6ansHoro notemenus, aurt. Global Warming Potential, GWP - kos¢duriient, onpeensiomuii cTenens
BO3/ICHCTBUS Pa3INYHbIX TAPHUKOBBIX [a30B HA [T100aIbHOE MOTEIUICHHE.



B kadecTBe mpuMepa pacCMOTPHM JBE OCHOBHBIE 00JaCTH MPUMEHEHUS 1aT4ukoB cepun PX3. TlepBas — 310
HX HCIOJIb30BaHUE B MPOMBIIUIEHHBIX XOJOAMIBHBIX cucTeMax [5] (Pucynok 4).

Compressor
Suction line Discharge line Condenser
% o © © 0 |intet Ouet{  © 6 8 6 — D0 0000 —+ 0O

Condenser fan

T © 66 60

Ambient (outside) air in

RRRH

Cool
supply
alr out

<= Warm return air in

<= Evaporator hloweA

Metering
device

Liquid line

Evaporator

@
Hannucu:
Suction line BceacsiBaromas nuHus
Compressor Kommpeccop
Discharge line HarnerarenpHblil TpyOOTIPOBO
Inlet Bryck
Outlet Beixon
Condenser Konpencarop
Warm air out Harpersrii Bo3myx
Condenser fan BenTuistop KoHaeHCATOpA
Liquid line TpyOomnpoBoI KHUIKOTO XJIaJareHTa
Cool supply air out OxJaxICHHBIH BO3AYX
Warm return air in Bo3sBpar Temoro Bo3ayxa
Evaporator blower BenTunatop ucnapurens
Refrigerant flow IToTok Xamarenra
Drier OcymuTens
Metering device Jo3arop
Evaporator Hcnapurens

PI/lcyHOK 4., TumnioBast IMPOMBIINIJICHHAA XOJOAUIbHAA YCTAaHOBKA. MecTa YCTAaHOBKHU AaTYHMKOB OaBJICHUA

cepun PX3yka3aHa kak .

XononuibHas yCTaHOBKA paboTaeT 1o odparHomy 1ukiny KapHo, B Takux IUKIaX paboTa CKaTHs
npeBbilIaeT padboTy pacimuperusi. COOTBETCTBEHHO IS IEPEX0/1a TEIUIOTHI OT Tesla ¢ MEHbILIEH
TEMIIEPATYPOH K TeIly, TEMIIEpaTypa KOTOPOTO BBILIE, XOJOANUIbHAS MAILIMHA JI0JKHA M0Iy4aTh
MEXaHMYECKYIO SHEPTHIO OT BHEIIHETO HCTOYHUKA. B KOMITpeccope OCylIecTBIsIETCS CKaTHE HAChIIEHHOTO
1apa, B pe3yJbTaTe Yero €ro TeMIepaTypa IOBBIILIAETCS U Map NEPEXOJUT B IEPETPETOE COCTOSIHUE. 3aTEM
nap rocTynaeT B OXJIAJUTENb (KOHIEHCATOp), I/Ie 3a CYET ero 001yBa BO3AyXOM MPOUCXOAUT KOHIEHCALIUS
napa. OGpa3oBaBIIasACs KHUIKOCTh MOCTYIAET B XOJIOAMIBHYIO KaMepy TIe, UCIapssiCh, OTHUMAET TEIIOTY
13 BO3BPATHOT'O BO3/yXa U OIATh IPEBPAIAETCS B ras.

XOoNOIMIBbHBINA UK paboTaeT MoToMY, YTO IIPU NEepexo/ie XJaJareHTa U3 OHOTO COCTOSIHUS B JIPYroe
MTPOUCXOAUT 3HAYUTEIIBHOE BBIJCIICHUE WU MTOTJIOIIEHNE CKPBITOM sHEprun. KoHTpompys 1aBiieHne
XJIaJIareHTa, MOXKHO PETyIUpOBaTh TeMIepaTypy u3mMeHeHus gassl. [Ipi HU3KOM JaBICHUN XJIaIareHT U3
KHUJKOTO COCTOSIHUS MPEBpaIaeTCs B ra3 U MOIJIOMIAET CKPBITYIO TEIJIOBYIO SHEPTHUIO MU 0oJiee HU3KOM



temrepatype. [Ipu BBICOKOM aBlieHUH ra3 XJaJareHTa MOXKeT MPeBpalaThCs U3 ra3a B )KHAKOCTb NPU
0oJ1ee BHICOKMX TEMIIEpATypax, BHICBOOOXK 1asi CKPBITYIO SHEPrHio. M3-3a BEICOKON CTOMMOCTH SHEPTUU
XOJIOTUTBHBIE CHCTEMBI JIOJDKHBI OBITh A()(DeKTUBHBIMU. YTIPaBICHHUE JABICHUEM HA CTOPOHE BBICOKOTO U
HU3KOTO JJaBJICHUS B COOTBETCTBUHU C OTPEOHOCTSIMU B OXJIAXKICHUU TOBBICUT 3(PPEKTUBHOCTH CUCTEMBI U
MMOMOKET CHU3UTh SHEPro3aTPaThI.

Hatunku naBieHus cepun PX3 komnanun Honeywell npegnasHadeHb! a1 HEIPEPHIBHOTO KOHTPOJIS
JIABJICHUS Ha BBIXOJIC KOMIIPECCOpa U IaBJICHUS Ha BBIXOJIE UCIIAPUTEIIS, YTO 00ECIIEYNBAET KOHTPOJIb MOTOK
xJlagarenTta. B otiuuune ot npensinyieit cepuun gatuuku cepun PX3 paspaborana ans 6oree 3¢ pekTuBHOTO
MIPOTUBOACHCTBHS HECKOJIBKUM IHKJIAM 3aMEP3aHUs-OTTAUBAHUS 0€3 TTOBBIIICHUS HHTCHCUBHOCTH OTKA30B
(Pucynok 5).

Pucynoxk 5. larunku nasienus cepust PX3 komnannu Honeywell B peaisHOM IPOMBITIIZIEHHOM
XOJIOAUIBHOM 000PY/I0BaHUH.

Crnenyrouuii mpumep mokasbiBaeT 0oJiee MUPOKOE MPUMEHEHHE JaTYNKOB JaBienus cepun PX3 ans
pabOoTHI B KECTKUX YCIOBHUAX IMOTCHIIMAILHOTO HCITOJIB30BAHMS B IPOMBIIINICHHBIX CHCTEMAaX OTOILICHUS,
BEHTWISALUH U KOHAUITHOHUPOBAHKS Bo3ayxa [6].

CucreMbl OTOIIEHHSI, BEHTUISILIMM, KOHAUIIMOHUPOBAHUS U OXJIAXACHUS TIOMOTaloT MOJIEPKUBATh
KOM(OPTHYIO MU NPUEMIIEMYIO BHYTPEHHIOIO CPEy TOrO HJIM MHOTO ITOMELICHHUS.

Tpl/I KOMITIOHEHTA CUCTEMBbI OTOIJICHUHA, BEHTHJIAIUHN U KOHAUIIUOHUPOBAHUS BO3/1yXa 3TO:

1. Oromnenue: nponecc nmoaavu TeIia B 30HY. CucreMa OTOILICHHUS - 3TO UCIOJIH30BaHHE KOTJIa, IICYX NN
TCIIJIOBOI'0 HACcoCa AJIsd Harpe€Ba BOJbI, ITapa WK BO3AyXa U UX paClpCaACICHUSA B 30HEC.

2. BCHTI/IJ'IHI_[I/ISII IponeccC 3aMCHBI BO3AyXa B TIOMCHICHUU I U3SMCHCHUA TCMIICPATYPhI U YIIYUIICHUS
KaueCTBa BO3/yXa ITYTEM yAaJICHUSA BJIaruv, NblJIv, AbIMa 1 JPYTIUX 4aCTUI] B BO3AYXCE.

3. KOHI[I/II_II/IOHI/IIJOBaHI/Ie BO31yXa U OXJIAXKACHHC. Temmo MOXHO OTBOJUTH, IMorjiomas 1 OTBOAA TCIIJIO C
IIOMOIIBIO UKJIA OXJTAXKIACHHA.

O)IHaKO H3-32 BEICOKOM CTOMMOCTH SHEPTUU TaKUE€ CUCTEMbI KOHIUITUOHUPOBAHUA TOJIKHBI OBLITH
MaKCHUMaAJIbHO 3(1)(1)CKTI/IBHBIMI/I. Kak u B NEpBOM PaCCMOTPCHHOM HaMU CJIy4ac, TIOBBICUTH B(I)Q)CKTI/IBHOCTL u
CHU3UTL 3aTpaThl HA SJICKTPOSHEPTIHUIO ITOMOXKET KOHTPOJIb AaBJICHUA BCACBIBAHUA U HArHECTAaHUA
KOMITpECCOpa B COOTBECTCTBHHU C HOTpC6HOCT${MI/I B KOHIAUIIMOHHUPOBAHUU BO3AYyXaA.

OnTuMmanbHOE pelieHne 3/1eCh TaKKe MOMOryT 00ecreynTh JaTYUKH JaBiaeHus cepuu PX3, koTopsie MoryT
C YCIIEXOM HMCIOJIb30BaThCs ISl HEMPEPHIBHOTO KOHTPOJIS JABJICHUS Ha BBIXOJIE KOMIIPECCOPA, 1AaBJICHUS Ha
BBIXOJI€ U3 OXJ'Ia)K)IaIOIIII/Iﬁ TCHJ’IOO6MCHHI/IK, a TaKKC OaBJICHUA HA BBIXOJC M3 3MCCBUKA UCITAPUTEIIA U
JaBJICHUs [T0J1a4M TPAJAUPHUA. DTO AACT BO3MOXKHOCTh KOHTPOJIMPOBATH MOTOK HarpeBaroIei /
OXJIAXKIAOMIEH Cpelbl B YCIOBUAX YacTHUHOMN Harpy3ku (PucyHok 6).
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Pucynok 6. JlaTunku naBneHus cepuu PX3 mist >KeCTKUX YCIIOBUHM SKCIUTyaTallMH B MOTEHIIMATBHBIX
MIPUMEHEHHUSIX B MPOMBIIIJICHHBIX CHCTEMAaX OTOIUJICHUS, BEHTUJISIIIUU U KOHIUITMOHUPOBAHMS BO3IyXa.

Mecra ycTaHOBKM AaTYMKOB JaBiieHus cepun PX3ykazaHna kak .

Haruuku nasienus cepun PX3 coBmectumsl ¢ 00b1aabIMU TUApPOdTOpYyrnepoaasiMu (HFC) xnanarentamu,
takuMmu kak R410 u R134A. Kpome Toro, cepust PX3 coBmecTuMa ¢ XJj1aJjareHTaMu CJIEYIOLIEro MOKOJISHUS
C HU3KUM MOTEHITHAIIOM TJI00aIbHOTO moTerieHus1, TakuMu kak R32, R1234ZE u R448A (Solstice® N40).

OcHOBHbIE TEXHHYECKHE XAPAKTCPUCTUKHU JATYUKOB JaBJICHUS CCPUHA PX3

B narunkax nasnenust Honeywell cepun PX3 [7] ucrionb3yercst TEXHOIOTHS TbE30PE3UCTUBHOTO
u3MepeHnus c npeodpasoBanueM curtana ASIC (cnennanbHas MHTErpajibHas cxema). BrinonHena B
JATYHHOM KOpIIyce U 3JieKTpuueckux coeannenusx Metri-Pack 150, DIN unu ¢ ncnosabp30BaHueM KI'yTOB
IIPpOBOOOB. Brenmmnit BHJ] BApUAHTOB MCITIOJIHCHUA NATYNKOB JaBJICHUSA paCCManHBaCMOﬁ cepuun
npenacrasicH Ha Pucynke 7.
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Pucynok 7. BapuaHTbl UCTIOIHEHUS TaTYMKOB JaBjieHus cepuu PX3 xommanuu Honeywell.

Ipeumywecmesa oamuuxos cepus PX3:

e OTtkanuOpoBaHa U UMEET TEMIIEPATYPHYIO KOMIICHCAITUIO JIJIsl paOOThI B TMaIia30HE pabounx
ot Temneparyp -40 °C no 125 °C.



Oomiee 3HaueHue cymmapsoi omuoOku (TEB) we npeBbimaet + 1,0% FSS (Benuuunb
MOJTHOTO pa3Maxa LIKaybl) B Auana3one temmeparyp ot -20 °C go 85 °C, roBoput 00
WCTHHHBIX XapaKTEPUCTUK U3MEPEHHS TaTUMKa B 3aJaHHOM TeMIIEpaTypHOM JIhana3oHe.
Takast Manasi HOTPEIIHOCTD MOBBIIIAET PabOTOCIIOCOOHOCTh KOHEYHOM CUCTEMBI U €€

3¢ PEeKTUBHOCTB.

Bosee BrICOKOE CONPOTHUBICHHE U30JIALUHN U AUAIEKTPHUUECKAsi IPOYHOCTh: 3aIUIIACT
MOJIb30BATENS U AATYHMK B YCIOBUAX BBICOKOTO MIEPEHAIPSKEHUS U 00eCTIeYBaeT
COOTBETCTBHE YCTPOHCTBA OTPACIICBBIM CTaHIAPTaM.

Bonee Beicokas apdextuBHOCTh DMC: paboraer 60see HAACKHO B IPUCYTCTBUN
AJIEKTPOMATrHUTHBIX MOJICH, TAKMX KaK OECIIPOBOIHBIC CUTHAJIBI, PAAHMOYaCTOTHAS CBSI3b U
AJIEKTPUUYECKUE YCTPOUCTBA.

Bosee BrIcOKOE BHEITHEE CONPOTUBIICHUE 3aMEP3aHUI0 / OTTAUBAHUIO: BBIJCP)KUBACT
BO3/ICHICTBUE MOPO3a, OOBIYHO BCTPEYAIOMIETOCS B XOJIOMIBHBIX CUCTEMaX.

[TonmxenHnoe nmotTpedIeHNE TOKA: TTOMOTAeT CHU3UTh SHEPTo3aTPaThl M YBEIIMUUBAET CPOK
CITy>KOBI M3/1€JIHsI, €CITU MCIIONIb3YETCsl B CHCTEMax ¢ OaTapeifHbIM MUTaHUEM.
CoBMeCTUMOCTh CO OOJIBIIIMHCTBOM CpeJl, TPUYEM KaK ¢ OOBIYHBIMH XJIaJJar€HTaMH, TaK U C
XJIQJareHTaMH CJICIYFOIETO MOKOJICHUS ¢ HU3KUM TTOTSHIIMAIOM III00aJIbHOTO MOTEILICHHUS.

UYro Kacaercst BOIPOCOB COBMECTUMOCTHA MAaTEPUAIOB, UCIIOIb3yEMbIMU B KOHCTPYKLHUAX TATYUKOB CEPUU
PX3, o cornacuo [4] narunku ObLIM IPOTECTUPOBAHBI CO CIACAYIOIIUMHU THITAMU HOCHTEIIH:

XJ1agareHThl MUPOKOTO MTPUMEHEHHS
Xnanarent R245fa (ITentadToprnpornan) U TpaHC-TUXIOPITHICHBI
®peon R410A

Motopuoe macio 10W30
Xiapgarent R134A

Topmo3snas xxuakocts DOT3
Xnagarent R1234ZE
IunpaBnmyeckas KUIKOCTh

R32

Cyxoit Bo3ayX

Xnanarent R448A (Solstice N40)
I'mopasnmueckoe macino DTE 25

OTOT CIUCOK MpeJHA3HAUYEH TOJBKO JJI CIIPABKU U COAEPIKUT TOJIBKO YacTh BCEX HOCHUTENEH, COBMECTUMBIX
C JaTuyuKaMu cepuu PX3, COOTBETCTBEHHO, 3aKa34YMK JIOJKEH OIPEeNINTh, COBMECTUM JIM NTpeoOpa3zoBarTeib
C HOCUTEJIEM U MOJIXOIUT JIM OH AJis 1enel koHeuHoro npuMmenenus. Cepust PX3 He pekomenayercs amis
HCIIOJIB30BAaHUs CO CPEIaMM, BKIIOYAOIIMMHU BOY W HACBILIEHHBIN BOJION BO3/yX, BKJIKOYas I1ap, a TAKXKE CO
CpellaMH U COAEpKaMMU aMMHAK.

Omauuus om KOHKYDEHMmMHbIX 0amuuKos:

JIOTIOJTHUTENBHBIN PEKUM THarHOCTUKHU: MIOJIE3EH B TEX CIydasX, KOIrla KpUTHUECKH BayKHA
(YHKIIMOHATBLHOCTh JaTYMKA U HEOOXOAUMOCTh 3HATh PEKUMBbI BHYTPEHHETO UM BHELITHETO
coos.

PazHble BapuaHThI UCTIOIHEHHS 00€CIEUnBAIOT THOKOCTh MCIIOJIb30BAaHMS B IPUIIOKEHUHN O€3
JIOTIOJIHATENBHBIX PACXO/0B.

JlonroBeyHoCTh: o0ecrieunBaeT paboTOCIOCOOHOCTh B YCIOBHSIX KECTKOW OKpYXKaroIien
cpene

Bbicoko€e conpoTHUBIIEHNE U30JIALINUN U IUAJIEKTPUYECKAs IPOYHOCTh

Y CTOWYUBOCTD K 3aMEP3aHUIO-OTTaUBaHUIO

Brimonnenue TpeGoBaHU 1O 3JEKTPOMArHUTHOW COBMECTUMOCTH C BBICOKOM

MOMeX0ycToHYnBOCTRIO (10 = 1000 B oTHOCHTEIRHO 3eMin) coracHo ctanaapty IEC
61000-4-5



e Brixon 4-20 MA ¢ TeMriepaTypHOM KOoMIIeHcanuen 1o temneparypst 125 °C.

OcHogHble mexHuYecKue xXapakmepucmuku:

e Jlnana3on u3MepeHus aasieHus: ot 1 1o 50 6ap (ms abcosroTHoro — absolute u
OTHOCHTEJILHOTO U3MepeHus - sealed gage)

° PaTI/IOMeTqueCKer BBIXOJHOE Hanpspkenue: ot 0,5 no 4,5 B i ot 0,33 o 2,97 B.

e Brixopa st HOAKIIOUEHHS B TOKOBYIO NIETI0 OT 4 MA 110 20 MA noaiep>K1BaeT nepenavy
BBIXOJIHBIX CUTHAJIOB Ha OOJIBIITNE PACCTOSHUS

e [locTynaer oTkanuOpOBaHHBIN Ha 3aBOJ/IE-U3TOTOBUTEIIE U C TEMIIEPATYPHON KOMIIEHCAlUen

e Comnporusnenue nzosinun:> 100 MOwm, 1500 B moct. Toka (B cyxoM, HEHOHU3UPOBAHHOM
BO3JIyX€)

e Jludnekrpuueckas npoyHocTsb: 1500 B (AC), 1 mun. mm 1800 B (AC), 1 ¢ (B cyxom,
HEMOHU3UPOBAHHOM BO3]IyX€)

e [lorpebGmsiemsrii TOK: 3,5 MA Maxc.

e OMC cornacho ISO 11452-2 (ycTOWYMBOCTb K U37Ty4aeMOMY PaJOYaCTOTHOMY
aneKTpoMarHuTHoMy 1noio): 200 B/m (ania patuomerpuyeckoro Boixoaa), 140 B/m (s
TOKOBOT'O BBIX0/1a)

e Crenenb 3amuThl [P67 (pazwem Metri-Pack), [IP69K (kryt nmpoBoaoB), IP65 (pazsem DIN)

e (CootBerctByet TpedboBanusim RoHS, REACH u CE

e lllecTs cTaHAAPTHBIX TUITOB TIOPTOB JIABJICHHUSI, BKIIFOUAsi TPYOHBIH MOPT, KOTOPBIA
o0ecreunBaeT TePMETUIHOE COSMHEHHIE CO CPEON U3MEPEHHUS.

IIpumeyanue:

1. TIpu u3mepennu abcomotHoro nasienus (absolute) Beixon maTunka KamuOpyeTcst Tak, YTOObI OBITH
MPOIMTOPIIMOHAEHBIM Pa3HUIIE MEXKTy TPHIIOKCHHBIM JIaBJICHHEM U (PUKCHPOBAHHOW MTPHUBSI3KON K
ujearbHOMY BakyyMmy (aOCONIOTHOE HYJIEBOE JaBJICHUE).

2. KoHCTpyKIUS TaTUnKa U1 K3MEPEHHS B PSKUME OTHOCHTEIBHOTO M3MepeHus naBieHus (sealed gage)
UJICHTUYHA a0COTIOTHOW BEPCHH CO BCTPOCHHBIM 3TAIOHOM ITPU HYJIEBOM JIABIICHUH, YTO MO3BOJISIET
MHHUMHA3HPOBATH TIOTPEITHOCTD H3MEPEHHUS 110 TeMIeparype. Bbixo oTKamuOpoBaH Tak, 4ToObI OBITH
MIPOTIOPIIHOHATIBHBIM Pa3HUIIE MEX/TY MPUIOKEHHBIM JaBJICHUEM M STAJIOHOM B OJIHY CTaHAapPTHYIO
atMoc(epy (moapobHee npumMep U rpaduk cM. [7]).

[Monnas uHbopMalus mo Aarunkam nasieHus cepun PX3 xomnanuun Honeywell npusenena B
crierudukaiuu [7], a ykazaHus 10 HX MOHTaXy B TEXHUYECKOM J0KyMeHTe [8].
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