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BCTYIMJIEHUE OT ABTOPA
——Sssssss=22|____m=mm=m=m=mm—www==wwww=—~;

O yeHHOCTU cBeXxero Bo3gyxa

Mg MHOTO lyMaeM O Tiullle HacyIHOM. BhlucKkuBaeM aKOJIOTUYECKU YKC-
Thle TPOAYKTHI, CIIOPUM O TeHETUYEeCKU MOAN(PUITMPOBAHHBIX, BPEIHbI
7 OHU... B mocientee Bpemst yiensieM OOJIbIIOE BHUMaHWE KayeCTBY
IUTHEBOI BOJIBI, OUUIIIAeM ee, oboTalaeM MUKDPOJEMEHTaMU. A O 4Yuc-
TOTE BO3/lyXa 3a/[yMbIBaeMcs JI0 CUX TIOp MaJio, a 3ps. Benb g Bemy peub
MMEHHO O YMCTOTE BO3/IyXa, OKA3bIBAIOIIETO Ha OPTAaHU3M YesioBeKa BJIU-
dHUe He MeHbllee, 4yeM Muia U Boja. HeuncToiil BO31yX, TPOHUKAIOIUT
B KBapTUPY ¥ O(hUC Yepe3 OTKPBIThIE OKHA, MOKET IMPUBECTU K 3a00J1e-
BAHUSIM BEPXHUX JIBIXaTEJbHBIX MyTEU, CEPAECYHO-COCYAUCTHIM TaTOJIO-
THSIM, aJIJIEPTHH, 3a49aCTyi0 OH TIOBUHEH B TOJIOBHOM 60, OECCOHHUIIE,
MOBBINNIEHHOU YTOMJIIEMOCTU U CTPECCY.

B nomenienun BO3iyX 3HAUUTEIBLHO OINAcHee, YeM Ha yJulle — U3-3a
3aMKHYTOTO TPOCTPAHCTBA; B 6 pa3 rpsa3Hee u B 8-10 pas TokcuuHee.
3arpga3HeHNe BO3/yXa B JKUJIBIX TTOMEIIEHUSX SBJSETCS TJIaBHBIM (Dak-
TOPOM PUCKA JIJIST JITOJIEM.

Knaccuyeckue mMetonsl yOOPKU — BJIaKHAs TPSMKA U MBLIECOC — He
CIIOCOOHBI PEINNUTh BCEX MPOOJEM, BHI3BAHHBIX HEUMCTBIM BO3LYXOM B
JKUJIOM ToMelleHnn. Tak, TpsAmKa OecCHIbHA TPOTUB YACTUYEK ITBLIN
pa3mepoMm MeHee 10 MKM, KOTOpbIE NMPAKTUYECKU HE OCAKAAIOTCS JaxKe
B HETOJBIKHOM BO3/yXe, a TbLJIECOC <«BBITIJIEBBIBAET> CaMYIO MEJIKYIO
IIbLIb OOPATHO B IIOMEIIEHUE, TaK 9TH OBITOBBIE <IIOMOIIHUKUY», ST OBI
Ha3BaJl WX aHAXPOHU3MaMM 3MOXM (32 UCKIIOYEHHWEM MOIOIIETro TbLie-
coca) MeUCTBYIOT B Hamux kuuiax. CUHIPOM UCIOPUYEHHOTO BO3/yXa
W 3aTPSI3HEHHOTO TIOMETIEHHST TIOPaKaeT MOCIeIHIE 0COOEHHO JIETOM,
B JKapKoe BpeMs, KOT/la YaCTUIIbl MbLIA IUPKYJIUPYIOT 110 KOMHATe UJIN
oducy U TOAHUMAIOTCI B BO3/IyX M3-32 HEY/IOBJETBOPUTEIHHOTO TEMIIe-
paTypHOTO PeKMMa OXJIAXKIEeHUS TTOMEeIeHNUs.

[IpoGiemM co CBEXKeCTbIO A0OABWJIN COBPEMEHHBIE HU30JIUPYIOIIHE
CTPOUTETbHBbIE MaTepUaJibl, KOTOpbIe He TTPOIYCKAIOT C YJIUIIBI HE TOJb-
KO IIyM, HO U BO3AyX (IJACTUKOBBIE CTEKJOMaKeThl). MHe U ceroausa
3HaKOMa IpyIina Jojiel, (a ux rnocsjeoBaresieil B Meramnoancax Koanyec-
TBEHHO HE CUeCTh) — MPOTUBHUKOB YCTAHOBKU CTEKJIOTAKETOB B3aMeH
JIEPEBSTHHBIX OKOHHBIX paM, KOTOPbIE «JbIIaT>. M y 9TUX Jio/eil 1ocTa-
TOYHO (DMHAHCOBBIX aKTHUBOB JIJI MOKYIIKU CTEKJIOMAaKeTOB. 3aJyMaeMCst
JIU MBI O TPUYUHAX ITOTO SIBJICHUS ?



8 NPEOVICIOBUE

Benp B Hammx KBapTupax u oducax, 3a HEOOJBIINM HUCKIIOYEHIEM,
He PacTyT JepeBbst, TpeoOpasyolire BOAOPOL B KUCJIOPO, KaK ydaT B
IIKOJIe, He WAYT MOXKAM, OUMIIAMOIINE eCTECTBEHHBIM 00pa3oM BO3IYX
OT TBIJIA U TBLIBIIBI M HACBIIAONNE IO 3aKOHAM (DUBUKU TOCTETHUN
O30HOM.

«[IpaBusbHBIN> KOMHATHBIN BO3IYX MOJIKEH MMOCTOSTHHO OOHOBJISITHCS
yangHbiM. OHAKO, CTOJIb JK€ OUEBUIHO U TO, YTO BEHTUJISAIMS ObIBaeT
eCTeCTBEHHOW W MCKYCCTBEeHHOU (mpuHyauTtenbHoi). I[lepBasg mHuUIMmM-
pyeTcs HeyNpaBJisieMbIMU IPUPOAHBIMU (haKkTOpamMu (Pa3HOCTHIO TeMIIe-
paTyp Hapy»KHOTO BO3/lyXa U BO3/yXa B IOMENIeHUU, U3MEHEHUEM JIaB-
JIeHUSI B 3aBUCUMOCTHU OT BBICOTHI HaJ 3eMJieli U IPYTUMM ), U TTOITOMY
ManoaddexktuBHa. K ipumepy, mpu n3MeHeHU HallpaBjeHus BeTpa, uTo
CJIy4aeTcst BeChMa 4acTo, WU IOJTHOM Oe3BETPUHM, BO3AYX U3 IIOMEIEHIST
BBITATUBATHCS TepecTaert.

Bosgyx moxeT momazaTh B MOMeIllleHUE 4Yepe3 MPUOTKPBLIThIE [IBEpU
(sopkumM), OKHA 1 (POPTOYKH, TTOCKOJIBKY MHOE, CAydaliHoe ToMajaHue
BO3/lyXa B TOMellleHNe M3BHE B COBPEMEHHBIX allapTaMeHTaX IMPaKTHU-
YeCKU WCKJIOYEHO: IBEPU M OKHA TepMETUYHbIe, KauyeCTBeHHbIe. llc-
KJIOUEHUE COCTABJLIOT JIAIIb TJIACTUKOBBIE OKHa (CTEKJIOTIAKEThI) CO
BCTPOEHHBIMU KJIallaHaMM, KOTOPBIE HECKOJIBKO pPa3pemiaoT MmpodsieMy
<U30JIAIIUUY KOMHATHI WM ouca OT BHENTHETO «CBEXKET0» BO3/yXa, HO
OHU YCTAHOBJIEHBI JJaJIEKO HE Yy BCEX.

[IpuryauTenbHass BEHTUIANMA BO3/LyXa BHYTPU TTOMEIEHUS HAMHOTO
a(pdexTrBHEE (€€ UCIOJb3YyeT U UYeJOBeUYeCKUll OPTaHu3M, <IIOCTPOEH-
HBI», KaK U3BECTHO, CAMOW TIPUPOION, HO UCIOJIb3YEeT HECKOJIbKO MHA-
4ye) — MPOCTEUINI ee TIPUMEP — YCTAHOBJIEHHBII KOMHATHBI BEHTUJIS-
Top. HOo OH momHMMaeT Mmblib, M BCETO JIUIIb «TOHAET» OJAWH U TOT Ke
BO3/IYX II0 TIOMEIIEHNIO, TIPpaB/a ¢ MPEeTeH3uel Ha TypOYIeHTHOE OXJIakK-
nenve. Ho HUKaKoW BEHTUIATOP U JaxKe JAeCSTOK MX, YCTAHOBJICHHBIU B
OHOM TIOMEIIEHNH 1 PadOTAIOIINX OJHOBPEMEHHO, HE PellaeT MpodIeMy
MIPUTOKA CBEXKET0 BO3AyXa C YJUIBL; €er0 MOMOXKET JIOCTaBUTh TOJBKO
KOHIUIUOHEP.

Bor Tax, maaBHO, HO BEPHO, TIOJIOILIA MbI, YATATEIbh K HEOOXOAUMOCTH
YCTAaHOBKU KOHAMIIMOHEpa B Balielr kBaptupe uau odpuce. [Iporry mpo-
CTUTh MEHH 32 U3JIUITHIOI MHOTOCJOBHOCTD, MTPEIBAPAIONTYI0 OCHOBHYIO
4acThb KHUTH, HO... TOJBKO 3a 3TO.
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1.1. Bonpocskl yCTPOUCTBA U YCTAHOBKM

KOH}J,I/IU,I/IOHGEOB

[Ipu ycTtaHoBKe KOHAMIIMOHEPA BJAUSHUE MPUPOJIHBIX M YEJIOBEUECKUX
(akTOPOB CBE/lEHO K MUHUMYMY, U MOKHO YCIIEITHO CO3/laTh B TIOMe-
IIEHU U ONITUMAJbHBIN PE;KUM BEHTUJIMPOBAHUS B 3aBUCUMOCTU OT KOHK-
PETHBIX YCJIOBUM U 3aj71a4. Be/lb coBpeMeHHble KOHAUITMOHEPHI HE TOJHKO
OXJTAKIAIOT TEMIIEPATyPy BHYTPU IIOMEINEHNs], HO OOJBIINHCTBO MOJe-
Jiell MOTYT OUMIIaTh BO3/YX, a HEKOTOPble — Jlaxke HarpeBaTh (UTO BeCh-
Ma moJie3Ho 3umoit). Ilo cytu, coBpemennslii Konauiuonep (puc. 1.1)
MO’KHO CPaBHUTH C XOJIOJUJIBHUKOM, COBMEIEHHBIM C MUKPOBOJHOBOM

II€4YbIO.
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Puc. 1.1. BHelWHuIn BUO, KOMMNIeKTa COBPEMEHHOIO KOHAMLMOHEePa, COCTOALLEO U3 2-X
ONOKOB U NyfbTa AUCTAHLMOHHOMO yrnpasieHns



BOMPOCHI YCTPOVCTBA 1 YCTAHOBKM KOHOMLUMOHEPOB 1

[Tpu Bcem xopoiiieM, YTO €CTh B CHCTEMEe KOHAUITMOHUPOBAHUS BO3-
JyXa C TOMOIIBIO CHEIUATbHBIX MTPOMBINIJIEHHBIX YCTPOUCTB - KOH/IU-
IMOHEPOB €CTh HeOOJBIION HETOCTATOK, MEIMAIONINii MHOTUM ITOTEH-
IIUAJTbHBIM TIPUBEPKEHIIAM TaKOW CHUCTEMbl BIIOJIHE HACTAJUTBHCI ee
JTOCTOMHCTBAMMU.

A cnenmanbHO He aKIEHTUPYIO 3/1eCh BHUMaHUE TOJBKO Ha TOPOXKa-
HaX, 100 3a TOCJEIHIO JeKay JeT B TOCeJIKaX TOPOACKOro Tuma (1IrT) 1
nake B cesiaX, B IEPEBEHCKUX JIOMax MHe He pa3 MPUXOIUI0Ch yCTaHaB-
JIUBATh KOHIUITMOHEPHI; TaM OHU HE MeHee HYKHBbI B 3HOWHBIN JIETHUN
TOJIZIEHD, KOTZa 15 MOMHBIX KOPOB B Ipe/iesiaX BUIUMOCTH, C OCTEPBEHE-
HIEM MAIlyT XBOCTAMHU, OTTOHSIST HACEKOMBIX B OE3BETPEHHYIO MTOTOLY; a
YyeJI0BEK, 9TOT COMHUTEIbHBIN «I[aph 3BEpeii», HO HUKOIa J0OPOBOIBHO
He CKJIaBIBAIOIINIA C ce0sT CTOJIb BBITOAHBIN TUTYJI, OTAbIXaeT B KOMGOP-
Te BHYTPH yCaZbObl M HACTAKIAETCS CTPYEH OXJIaK/[€HHOTO YMCTEHIIETO
BO3/yXa, MOACYNTHIBAS TIPU DTOM HAZOU OT «OypEHOK».

Tak BOT, OCHOBHAsl CJOXKHOCTH JIJISI YCTAHOBKU KOHAUIIMOHEPA, KaK
B TOPOJICKOM, TaK U B JIEPEBEHCKOM JloMe (/1ajiee — JJoMe) B TOM, UTO
TPeOYIOTCS CKBO3HBIE OTBEPCTHUS B HECYIINX KOHCTPYKIMAX (HapyKHBIX
CTeHaX CTPOEHUS), TPOEKTOM He TPeyCMOTPEHHBIE.

B cembCcKoil MECTHOCTH, B JE€PEBSIHHBIX JOMax MpobjeMa CBepJIEeHUs
OTBEPCTUS B CTEHE TOJIIMHOU 710 1 M BMOJIHE YCHENTHO pelraeTcs 3a
CUMTAHHBIE MUHYTBI C IOMOINBI0 Oypa (0 maHHOM crocobe moapobHee
pacckasaHo B KHUTE); TaKyKe, KaK PeIraeTcst mpodieMa BOMOOTBEIEHUS
(camBa) OT CTUPAJbHON MalllMHbI-aBTOMAaTa, YCTAHOBJIEHHOW B JIOME.

JlJisi TOpOAICKUX MHOTOKBAPTUPHBIX JOMOB MPUAETCI TOTPYAUTHCS
YyTh JIOJIbIIIE, HO U 9TO BBITTOJHUMO.

KomdopTHbIn BO3gYyX

KoM@opTHBIM cuyuTaeTcss BO3AYX OTHOCUTENbHON BiaxkHocTH 60-70%.
JleToM B cyXyio Imoroay aTOT ITOKa3aTesb peako mpesbinaer 40%, a 3u-
Mot mazaet 10 25-30%. Itu manHbie orydeHbl Ha npuMepe Cankr-Ile-
TepOypra, BTOPOI CTOJMIIBI, KAK €r0 Ha3bIBalOT, TOPOJA, TOCTPOEHHOTO
Iletpom I B 1703 roxy Ha 60J0Tax M HEMOCPEACTBEHHO TPAHMYAIIETO C
OTPOMHOUM MOPCKOU akBatopueilr — banTtuiickum mopem. CoBepiiieHHO
€CTEeCTBEHHO, ecJii IUMPHI CpeHell OTHOCUTENBHOU BJIAKHOCTU B JIPY-
TUX PErrOHaX CTPaHbI OYAYT MHBIMIL.

Tem He MeHee, HEIOCTATOK BJIAXKHOCTHM TPUBOAUT K paHHEMY cTape-
HUIO KOXKHM YeJOBEKa, YBEJUUYEHHOU BEPOSITHOCTU PECHUPATOPHBIX 3a-
6osieBaHMii, U cIOCOOEH BBI3BATH AMCKOMMOPT y TeX, KTO IOJIb3YeTCs
KOHTAKTHBIMU JIMH3AMU.
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[TponsBOAUTEBHOCTh TPY/Za 3aMETHO CHUIKAETCS TIPU IOBBIIEHUN
TeMmmepatypsl cBoilie +22° C, a pu ee gajbHelIeM pocte cBbiiie +26°
C aTo magenmne (TpyAOBOH TUCKOMMPOPT) CTAHOBUTCS OUEBU/IEH BCEM.

B utone 2009 roma B caMblii MK aHOMAJBHO KapkKoro Jieta (odu-
1ranbHo Tipu3Hano [uapomereornienTpom PD), korma TemmepaTypa Ha
yauie gocturaia +37° C, a B OMeIIeHnsX, He 000PYAOBaHHBIX KOH/IM-
I[MoHepaMu, OblJla He HaMHOTO HibKe (C TOMOIIbIO PAa3TOHSIBINUX TEIl-
JIBIT BO3YyX BEHTUJISATOPOB) COTPYIHUKOB MHOTUX yUPEKIEHUN Pa3HBIX
(hopM COOCTBEHHOCTH PeANbHO OTIYCKAINW JOMOM, MO0 CUMTAETCSI, U4TO
IoCJIe YBeJMYEeHUsT TeMIeparypsl cBbime +29° C paboraTh AJIUTEIbHOE
BpeMs He ITPOCTO HeJb3s, HO M OTaCHO.

BopoTtbcs ¢ anoMasibHO Kapoit HauaIu He CeTO/IH, U JlaXke He BUYepa.
K npumepy, B cTpanax tpetbero mupa (Jlatunckag Amepuka) B skapkoe
BpeMsi CYTOK O(UITMAJIBHO pa3pellieHa ChecTa — BpeMs MOJyAeHHOTO
OT/IbIXa, a Ha IoTe TTOCTCOBETCTKOTO MPOCTPAHCTBA, B YacTHOCTU B baky
IIPAKTUYECKU B KaKIOM JOME OBLIN YCTAHOBJIEHBI OKOHHBIE MOHOOJIOU-
Hble MOJIeJT BEHTUJISITOPOB; KCTAaTU, CETO/IHS, TaKas MOJia BIIOJIHE TIPH-
xumace B CIIIA.

B nocsiienaee BpemMst KOHAUITMOHEPHI HA TIPUMeEPE CIJIUT-CUCTEM (CaMbIid
IIyMHBIN OJIOK ¢ KOMIIPECCOPOM BBIHECEH 3a TIPENENbI KUIOTO, paboue-
rO TIOMENIEHUS ) TPEBPATUINCh U3 YCTPOUCTB DJUTHBIX — B JIOCTYITHBIE;
CYAUTe caMu, «OIOMKETHBIY> KOHAUIIMOHED KUTAMCKOTO MPOM3BOACTBA
ceromHst MoxxHO mpuobpectu 3a 15 000 pyb6ieit (6e3 ycTaHOBKH) — €ro
BaM BIIOJIHE OY/IET JOCTATOYHO /IS «OOCTyKMBaHMST» KOMHATHI ILJIOIIA-
abio 10 30 M2 IIpodeccuonanbuas ycranoBka notsHet erre Ha 10 000...
Ho, He cMOTpPst Ha OTyJIbHBIE BOPUAHUS U «CTPAITHbIE CKa3KU O CJIOKHOC-
TA YCTAaHOBKUY» HEKOTOPBIX (DUPM, CIIENINATUZUPYIOMMNXCS HA YCTAaHOBKE
KOH/IUITMOHEPOB U <«KUBYIIUX C 3TOT0», KOTOPhIE MOKHO MOCMOTPETH
B HTepHeTe, caMOCTOSITETbHO YCTAHOBUTH KOHAUITMOHED B TOPOJCKOI
KBapTUPE BOBCE HE CJI0KHO, M aBTOP CIIEIIUAJIBHO JIJI Bac MPOIIeT 3TUM
«TEPHUCTBIM> IIyTEM; O YeM M COO0OINaio Jajee.

['maBHast mpobieMa y 4aCTHOTO YCTAHOBINMKA BO3HUKAET JIUIND IIPU
HEOOXOAMMOCTH MOHTaXKa (3aKperieHus1) BBIHOCHOTO OJIoKa Ha 6O0JIb-
IO BBICOTE, 1O MOHATHBIM MPUYMHAM. BiasenbIlbl jke TIEPBBIX U BTO-
PBIX 3TaKeH B TOPOJCKUX JIOMaX, a TaKKe >KUTEJU JIOMOB B CEJIbCKOU
MEeCTHOCTH HAIpOYb JIUIIEHBbI TPYIHOCTEN TTPU yCTaHOBKe (TIpU HATUUYUN
106poit BOJIM, 3MOPOBOTO ONTUMHU3MA M PYK, PACTYIIUX B COOTBETCTBEH-
HOM HaIIpaBJIEHWN); TO €CThb NPU HAJUYUU B CEMbSIX MYKUUH XO3SIHC-
TBEHHBIX M OIBITHBIX (T€, Y KOTOPBIX 00€ PYKM JIEBBIE — MOTYT JajIbIile
HE YUTATh).
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Jlo cux mop OBITyeT MHEHHE, YTO KOHIUI[MOHED — 9TO HeKas yCOBEp-
IIEHCTBOBAaHHAS PasHOBU/HOCTH BEHTHJSITOpa. IlogoOHOMY 3a0iysKie-
HUIO CIIOCOOCTBYET caMa KOHCTPYKIMS KOHAMIIMOHEPA C CUCTEMOI TPy-
OOK, IT0 KOTOPBIM ITUPKYJINPYET XJIadarcHT.

[Ipu paboraioieM KOHIUIMOHEPE HE PEKOMEHYETCS JaxKe OTKPbI-
BaTh (HOPTOUKY, MaObI He CO3[aBaTh CKBO3HSIK M He CHIKATh 9(hdeKT
oT paboThl yCTPOMCTBA, BEAb, MHOTHE MOJEIN KOHAMIIMOHEPOB MPeod-
pas3yIloT JIUIIb BO3AYX, KOTOPBIU YK€ eCThb B noMelenuu. Ho 3aTo kak
peobpasyior!

VckmoueHre CcOCTaBJSIOT KaHaJbHBIE KOHIUITMOHEPHI (OHU TOXKe
PacCMOTPEHBI B KHUTE); TaM OXJIAKIEHHBIN BO3IyX PaclpeiesisseTcs 1o
crcTeMe BO3/[yXOBOJIOB, UTO TTO3BOJISIET MOIKJIIOYATh €r0 K YJIUYHOU OK-
pysKalolen cpene.

Cxema paboThl KOHAMIIMOHEPA MpejcTaBieHa Ha puc. 1.2.
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Puc. 1.2. Cxema paboTbl KOHAMLMOHEPA

1.2. nevmu,vm EaﬁoTbl KOHJJ,I/IU,I/IOHeea

Pabora 1106010 KOHAUIMOHEPA OCHOBLIBAETCS Ha IMIPUHITUIE XOJIO{UIb-
HOTO ITUKJIa, B OCHOBE KOTOPOTO JIE;KUT CBOMCTBO JKUIKOCTEN MTOTJIONIATH
TEIJIO TIPY KCIapeHUW U BBIJESATh — MIPU KoHeHcamuu. Ha puc. 1.2
cxemMa paboThl KOHAMIIMOHEPA BIIOJIHE IIPOULIIOCTPUPOBAHA.
OCHOBHBIMHI y3JIaMU JTI000TO KOHAUIIMOHEPA SBJISTIOTCSI:

e KoMIIpeccop CKuMaeT (GPeoH U TOANEPKUBAET €T0 JBHKEHUE TI0
XOJIOAUTIBHOMY KOHTYPY KOHAMIIMOHEPA;
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® KOHJIEHCATOP-PAJMaTOP, PACIOJOKEH BO BHEIIHEM OJIOKe KOH-
WIIMOHEPa, OH 0OecTiedynBaeT mepexos (hpeoHa M3 ra3o00pasHOi
da3pl B KUIKYyI0 (KOHIeHcarus) — puc. 1.3;

Puc. 1.3. Bua Ha KOHAEHcaTop-paamnatop HapyXHoro 61oka

® CIAPUTEIb-PAZUATOP, PACIIONOKEH BO BHYTpEHHEM OJIOKE KOH-
nuimonepa. B ucnapuresie GpeoH KUMUT U MEPEXOIUT U3 KUIKOUN
(asel B razoobpasuyio (ucmapenue) — puc. 1.4;

Puc. 1.4. Bua Ha ncnaputenb-pagmarop, PacnofioXeHHbI BO BHYTPEHHEM B10Ke
KOHAMLUMOHEPA
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e TepMmoperyaupyionuii BeHTwib (TBP) monmxkaer masaenue ¢pe-
OHa TIEPEJl UCTTAPUTEEM; ITO MOKET ObITh OOBIYHAST KaMJIISIPHAs
TpyOKa.

BeHTUIATOPH — CO3AI0T IOTOK BO3AyXa, 0OMyBAIOIIMAI MCIIAPUTEh
i KoHpeHcatop. OHM HEOOXOMMMBI JIsT TIOBBIIEHHOW MHTEHCUBHOCTHI
TerooOMeHa (OTBOJ] TeIIa OT KOHEHCATOPa WM OXJIaKICHIS BO3LyXa
B IMIOMEIEeHUN ).

Kowmmpeccop, kounercatop, TPB u ucnaputesnb coefUHEHBI MEXKIY
co60il MemIHBIMM TPyOKaMH, ¥ 006Pa3yioT XOJOAWUIbHBIA KOHTYDP KOH-
IUITHOHEPA, IO KOTOPOMY ITMPKYJIUPYET XJaJareHT - cMech (peoHa U
HeOOJIBIIOr0 KOJIMYECTBA KOMIIPECCOPHOTO Macja, HeoOXOAUMOIO st
cMa3ku Kommpeccopa. Ha puc. 1.5 mpezacraBien HapysKHBI OJIOK ¢ OT-
KPBITOU KPBIIIKOW KOPITyCa.

Ha puc. 1.6. mpesncTaBieH BU Ha 3J€KTPOABUTATENb BEHTUJISATOPA
Hapy’KHOTO OJI0KA.

JdaekTpoaBuraTesib BenTussgtopa tumna Y DK-20-6, momuaocTtsio 20 Br,
paccumTaH Ha moakaoYeHus B cetb 220 B 50 It

Buj Ha BEHTUJISATOP M MeIHbIe TPYOBI OXJIaKIEHUs BHYTPU KOPILyca
KOHAUIIMOHEepa MpejicTaBieH Ha puc. 1.7.

Puc. 1.5. Bua Ha HapyXHbIi 610K C OTKPLITOW KPbILLKOM Kopnyca
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OCHOBHBIM Y3JIOM KOHAUITMOHEPA CIYKUT XOJOAWIBHBIN KOHTYD, B
KOTOPBIM BXOJUT KOMIpeccop. BHYTpM KOHTypa NUPKYJIUPYeT XJaja-
reHT-(DpeoH 1Mo/ HU3KKUM JlaBeHueM B 3...5 atMocdep (aTM) u TeMIiepa-
typoir +10...17° C. On nogaercs u3 ucnapuTessd Ha BXOJ KOMITPECCOPA,
KOTOPBIM CKMMaeT ero o aaBjeHuss 15-20 at™ u, 1o 3aKoHaM (U3UKU
(KOJIMYECTBO TEIJIOTHI, KOTOPOE COAEPsKAJIOCh B Ta3e OCTaJOCh TO Ke, a
00beM Taza YMEHBINUJICS MTOC/Ie CKATH, YTO ¥ IIPUBEJIO K IOBBIIIEHUIO
TeMIiepaTypsl), HarpeBaeT ero najsee a0 +80..90° C. Harpersiii ¢ppeon
TIOCTYIAaeT B KOHAEHCATOP, KOTOPBIII MHTEHCUBHO OOMYBaeTCS BO3IY-
XOM C TIOMOIIbIO BEHTUISTOPA Hapys:KHOro OJ0Ka. Tam (peoH ocThIBaer,
BHOBB TIEPEXOANUT M3 Ta3000PasHOTO COCTOSIHUS B JKUIKOE, U IIPU ITOM,
10 3aKOHaM TeTJIO(pU3NKH, OISTh BhIJIEsIeTCs Tetio. Bo3ayx, mpoxos-
Ui yepe3 KOHAEHcATOp, HarpeBaeTcs. V3 KoHIeHcaTopa TeIblil ¢pe-
oH (¢ Temneparypoir Ha 7..18° C Bbiie Temmepatypbl aTMOChEepHOTO
BO3/lyXa) IPOXOAUT uepe3 TepMmoperyaupyitomuii BeHTusnb (TBP), rae
ero JaBJieHUEe W TemIiiepaTypa noHmxkaiorcd. TBP B mpocreiimem ciy-
Jae TMPEACTaBIsIeT cOO0N Kamuisgp (AJUHHYI0 TOHKYIO MeIHYI0 TpyO6-
Ky, CBUTYIO B CIIMpaJib). 3aTeM (PpeoH MocTymnaeT B UCHAPUTENb, T/Ie OH
CHOBa IEPEXOJUT B ra3ooOpasHyio (asy ¢ morjiomeHueM Tera. Bos-
nyX, 0OAyBaIOMIMI UCIAPUTEIb C ITOMOIIBIO BEHTUISITOPA BHYTPEHHETO
6J10Ka, OXJIaKIaeTcst, a (DPEOH BHOBD MOCTYIAET B KOMIIPECCOP, W IIVKJI
TOBTOPSETCS CHOBA.

ITOT TIPOIIECC JIEKUT B OCHOBE TPUHIINAIA PaOOThI KOHAUIMOHEPA M
He 3aBUCUT OT €ro TUIa, MOJIeJId WU TIPOU3BOIUTES.

Bo3MOXXHbIe HernoJslaaku

Opna u3 HanboJiee Cepbe3HBIX MPoOJeM B paboTe KOHAMIIMOHEPA, MO-
TyIas MPUBECTH K €r0 HEMCIPABHOCTH, BO3HUKAET B TOM CJIy4ae, eCjiu
B ucrnapuTese GPeoH He yCIeBaeT MOJHOCTHIO MEPEHTH B Ta3000pasHOe
COCTOSTHWE ¥ Ha BXOJ[ KOMIIpeccopa IOTaaeT KUIKOCTh, KOTOpas, B
OTJIMYME OT Tas3a, HeCKMMaema. B pesysibraTe KOMIIPECCOP BBIXOIUT W3
CTPOSL.

[IprunH, IO KOTOPHIM (PPEOH HE YCIEBaeT UCIAPUTHCS, MOKET OBITH
HECKOJIbKO, CaMble PaclipOCTPaHEHHBIE - 3arpPsi3HEHHbIE (DUIBTPHI BHYT-
perHero 6ji0ka (IIpU 9TOM yXyAIIaeTcsi 00YyB UCIAPUTENS U TETLIO00-
MeH) WM BKJIIOYEHMe KOHAWIMOHEpa TIPU OTPHUIATEIbHBIX TeMIlepa-
Typax Hapy:KHOTO BO3/yXa (B 3TOM CJAydae B HCHAPUTETHh TOCTYIAET
CJIMIITKOM XOJIOAHBIN (PeoH).
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Jlnst mpopmIaKkTHKY HEOOXOIUMO BU3YaThHO KOHTPOJIUPOBATH YHCTO-
Ty (puasrpa BHyTpeHHEro 6ji0Ka (yCTaHOBAECHHOTO B TIOMEIICHUMN ), CJIe-
IIUTHh 32 YNCTOTOU B pailioHe CTBOPOK U MEePUOUYECKU TIPOTUPATh BHYT-
PEeHHMIT OJIOK BJIQKHOM TPSIIKON WJIM OYMINATH C TIOMOIIBIO IIBLIECOCA.

[Ipu oTpUIaTEIBHBIX TEeMIEpaTypax HAPYKHOTO BO3AyXa HEOOXOIH-
MO CJIeJIOBaTh MHCTPYKIIUY TI0 9KCILIyaTalluu KOHAUIIMOHEPA, TOCKOJIbKY
MHOTHE MOJEIU CHAaOKEHBI 3all[UTO OT 3aMmepsanus (peoHa (ero yii-
JIOTHEHUA) W CUCTEMOU TIPeBapUTETbHON Pa3MOPO3KU, a HEKOTOpPbIe
Moziesin (Kak TpaBuJio, HanboJiee JeleBbie) — HeT.

1.3. YCTPOMCTBO BHYTPEHHEro U HapPy>XHOro
ONnokKoB
|
1.3.1. BHYTpPEeHHunii 6,10k

Buyrpennuii 610k Ha mnpumepe KoHaumuonepa Huagao wmomesm
KFR25W /SV mpencrasien Ha puc. 1.8.

Puc. 1.8. BHyTpeHHUI1 610K KoHAMLUMOHepa Huagao KFR25W/SV
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B ero cocrase:

nepeqiHssd TaHesb (IJIaCTUKOBAsl pelieTKa, yepe3 KOTOPYIO MOCTY-
MmaeT BO3YyX);

$uaBTp TPyOOI OYNCTKM BO3AYXa OT KPYIIHON IIBLIH, IEPCTH K-
BOTHBIX U IIPOYUX MHOPOIHBIX YACTUIL;

HUCIIaPUTCJIb,

TOPU30HTAIbHBIE XKaJII03U (PETYJIUPYIOT HAllpaBJIeHWe BO3AYIITHO-
ro MOTOKA TI0 BEPTUKAJIN);

HaHelb ¢ MHAUKATOPaMM peKrMa PaboThl KOHAUIMOHEPA M BO3-
MOKHBIX HEUCIIPaBHOCTEW;

CMEHHBIN (PUIBTP TOHKOUN ouncTKU Bo3myxa (puc. 1.9);
BEHTUJISATOP;

BepTUKaJIbHbBIE Kadl03U (CJIy;KaT AJs PeryJupoOBKU HaIlpaBJIeHUS
BO3/IYIITHOTO TOTOKA 1O TOPU30HTAJIN).

CusoBoii kabesb ysKe TMOAKIIOYEH K BHYTPEHHEMY OJIOKY; OHM UMeEeT
IIUHY 2,2 M 1 OKQaHYMBAETCS €BPOBUJIKOW /IJIsI TIOJIKJIIOUEHUS B PO3ET-

Ky 220 B 50 I'i. MakcumaabHast MOIIHOCTD ITOTPEOIEHNsST BHYTPEHHETO
omoka 0,9 kBT.

Puc. 1.9. ®dunsTp TOHKOM OYUCTKIM BO3OyXa
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1.3.2. Hapy>xHbii 6710k

Hapy:xHbrii 6;10k Ha mpuMepe Koaauimonepa Huagao mogenn KFR25W /
SV mnpencrasaen Ha puc. 1.10.

Puc. 1.10. HapyxHbih 610K KoHOMLUMOHepa Huagao KFR25W/SV

B ero cocrase:

komrpeccop (puc. 1.11);

4eThIPEXXOA0BON KJAIlaH: YCTAHABANBAETCA B PEBEPCUBHBIX (TeIl-
JIO-XOJI0J]) KOHIHUI[MOHEpaX, B PeKuMe 000rpeBa TOT KJalaH W3-
MeHseT HalpaBjeHune ABWKeHus dpeona. Ilpu aTom BHyTpeHHUI
6J10k paboTaer Ha 060TPEB, a HAPYKHBIN — Ha OXJIAaXKICHIE;

TJIaTa yIIPaBJICHUS;
BeHTUIATOP (0OMyBaeT KOHIEHCATOD);

unsTp HpeoHOBOI crcTeMBI (3alUIIAeT KOMIIPECCOP OT METHOM
KPOIIKA U APYTUX METKUX YaCTHUII, KOTOPbIE MOTYT IIONACTh B CHC-
TeMy TIPU MOHTa)ke KOHIAUIIMOHEPA);

IITYIEPHI IS TIOABOAA MEIHBIX TPYOD, COEMUHSIIONINX HAPYKHBIN
u BHyTpeHHuit 6g0oku (puc. 1.12);
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Puc. 1.12. Bua Ha wryuepsl onsg noasoaa MeaHsiX Toyo, COeAMHSIOLLIMX HAPYXHbIA U
BHYTPEHHWI 6/10KN

e 3amuTHasA OBICTPOCHEMHas KpbIIIKa (3aKpbIBaeT INTYIIEPHBIE CO-
eIMHEHUA U KJIEMMHUK, UCIIOJIb3yeMbIU /IJIS1 TIOJKJIIOUEHUS DJICK-
TPUUYECKUX Kabesreil).

KpOMe ITOr'0o B COCTaB KOMIIVIEKTA CIIJIUT-CUCTEMbI BXO/IUT IIYJIbT TUC-
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TaHITMOHHOTO yrpasieHus (pamee — II/1Y); mogpobHo pabora ¢ HUM U
€r0 MOHTaK, JleTaJn KperyieHusT (KOHCOJM) M PacXO[Hble MaTepUalbl,
HeoOXOAUMBbIE IIPY MOHTaXKe, PAaCCMOTPEHHI Jjajnee B riaBe 3 «MoOHTax
KOHAUIIMOHEPA CBOMMU PyKaMU».

MaxkcuMabHBIH TOK OTpebieHns Hapy»KHoro 6j10ka 4,17 A. B komi-
JIEKTe K JAHHOH CILIUT-CUCTEME IIPUIOKEH MeIHBIN THOKUIT MHOTOKIIb-
HBII COeAMHUTENbHBIN Kabesab (5 MPOBOJOB B KOCE C CEYEHUEM KaKI0TO
HpOBOI[a 1,2 MM2) I[JII/IHa Kabenss 10 m (pI/IC 1.13).

Pmo 1.13. CO@,EI,I/IHVITe}'IbeII/I KaGenb (5 NPOBOAOB B KOCE)

IIpu MoHTaxke Kabesib MPOKJIAABIBAIOT B OTBEPCTHE B CTEHE PSIIOM C
TPyOOIIPOBOZOM OTBOjA BO3AyXa; 00 3TOM TIOAPOOHO OIMUCAHO B IJIaBe 3
«MonTaxX KOHAUIIMOHEPA CBOUMU PyKaMU».

MecTo MOAKIIOUEHUs CUIOBOTO Kabeist TmpeicTaBieHo Ha puc. 1.14.

Puc. 1.14. MecT0 (KNeMMHUKK) NOOKMOYEHUA CUNOBOTO Kabens B HapyXHOM Onoke
CMINT-CUCTEMBI
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1.3.3. PacxoagHblie maTtepuasnbl, Heobxoanmsie rnpu
MOHTaXxe

Cpenu pacxo/HBIX MaTEPUAJIOB /I MOHTa)Ka KOHAMIIMOHEPa MPUCYTC-
TBYIOT:

e IIOPOJIOHOBAS MIPOKJIAIKA B CTEHY JJISI U30JIAIUN TTaTPYOKOB B MeC-
Te cruba;

e C/BOEHHBIE MEJIHbIE MATPYOKK COeAMHEHUs HAPYKHOIO U BHYTPEH-
Hero 6,10koB (puc. 1.16) ¢ obueilt auHoMi 4,5 M MaTPpyOKKU COeIM-
HAIOTCA K IITyIlepaM, MoKa3aHHbIM Ha puc. 1.12;

e rTo(dpUpOBaHHAS ILIACTUKOBas TPyOKa (AamHa 2,2 M) IS CIUBa
KOH/ICHCATA;

e 00MOTOYHAsS JIEHTa JIJIST CKPEIIEeHWs] TaTPyOKOB U MPOBOJIOB TIO
BCell JUTnHe, 0COOEHHO B MECTE MTPOBOJIKU MX CKBO3b CTeHY (aHAJIOT
CTPOUTEJBHBIX XOMYTOB);

e 9JIEKTPUYECKUil Kabesb (ero Ha3HAUEHME OIMCAHO BBIIIE).

Ha puc. 1.15 u 1.16 npencraBiieH BHENIHUI BUJ PACXOHBIX MaTEPH-
aJIOB, PACCMOTPEHHBIX BHIIIIE.

B pasHbIX MOeNsX KOHAMIIMOHEPOB JJWHA MEIHBIX TPYOOK M Jaxke
UX JUaMEeTP MOTYT MMETh OTJINYMs, OOYCIOBJIEHHbIE NpeIHa3HAUEHTEM
KOHKPETHOU MOJIe/IN CILJIUT-CUCTEMBI.

[Togpo6HOCTH TTPUMEHEHMST PACXOAHBIX MATEPUAIOB M MOHTa)Ka OIIH-
caHbl B TyiaBe 3 «MOHTa)XX KOHAUIIMOHEPA CBOUMU PYKaMU».

Puc. 1.15. PacxogHble marepuanbl: roppa, 0OMOTO4YHas NeHTa,
3auUTHaA n3oampyollas mydTa
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Puc. 1.16. CoBoeHHble MeaHble naTpyoky coequHeHns
HapPY>XHOrO 1 BHYTPEHHENO B10KOB
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3 MOHTax KOHAULUMOHEPa CBOMMU 48
pykamu

4 [MpakTrnyeckre BONpoCkl 1 OTBETHI 67

5 ONEKTPOHHbIE CXEMbI U KOHCTPYKLUMN 85

MpunoxeHue 108
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OcHoBHast (yHKIMS KOHAWIIMOHEPOB — 00pabOTKa BHYTPEHHETO BO3-
yxa B TIOMEIEHUN, MOCKOJbKY KOHAMIIMOHEPHI JIUIIh 0OECIeUnBAIOT
KOM(OPTHYIO JIJIsI YeJIOBEKa TEMIIEPATYPy, a MMEHHO: OXJIaXkKIeHUE VK
oborpeB Bosayxa. KOHAUIIMOHEPHI 00/Iaal0T [OTOJTHUTETHHBIMU (hyH-
KIMSIMIU:

® DPEXUM OCYIIIeHUS — HEKOHTPOJMPYeMoe OCyIIeHhe BO3/1yXa;
® DPEXUM CH3;

® PEXUM aBTOMATUYECKOTO Pa3MOPAKUBAHUS;

® 3alUTa OT IOMNAAHUS BJIATH;

® peryJupoBaHNe HANPABJIECHUI BO3AYIIHOTO IOTOKA,;

e (uabrp TpyOOIl OUNCTKY BO3AyXa — Y BCEX KOHIUI[MOHEPOB;

e pasinuHble (QUIBTPHI TOHKON OYMCTKU BO3AyXa — y OBITOBBIX Ha-
CTEHHBIX MOJIeJIEe;

e MOHU3AINS, YCTPAHEHNE 3alaX0B, MUKPOOOB U mpoune (HyHKIINH,
BJIAAIONINE HA KayeCTBO BO3/yXa.

lonosiHuTEe TbHBIE (DYHKITUM OTJIWYAIOTCS Y Pa3HBIX Mojiejiell U pas-
HBIX (pUpM.

2.1. Cucrtemnl KOHAI/IU,I/IOHI/IBOBaHI/I'il Boap,xxa

Cpenu MHOTO0Opa3MsT COBPEMEHHBIX CHCTEM KOHIUIIHOHMPOBAHUS BO3-
ayxa ocoboe MeCTO IO TOMYIIPHOCTH 3aHUMAIOT CILIAT-CUCTEMBI, MYJIhb-
TUCTLJTUT-CUCTEMBI, MYJIETU30HAJIbHBIE CUCTEMbI U WHBEPTOPHbBIE CUCTE-
Mbl. Kask1oit n3 sTux crcreM MPUCYIN CBOM OCOOEHHOCTH, Ha3HAUECHNE,
CPOK CJIysKOBI M HIOAHCHI YCTaHOBKU. PazbepeMcst 1o MOPSIKY — YTO JKe
BXOJIUT B «CUCTEMbI KOHIUITMOHUPOBAHUS BO3AyXa»?

2.1.1. Cnanr-cucremsi

CruT-cucTeMbl, COCTOSIINE U3 OJTHOTO BHYTPEHHETO W OJHOTO Hapy:K-
HOTO OJIOKOB, MI€aJbHO MOAXOIAT AT obecredeHst KOM(POPTHBIX yCJIO-
BUU B OT/IEJbHBIX TTOMEIIEHUSIX.

2.1.2. MynbTucnant-cucremsi

MyabTUCTIINT-CUCTEMBI — 3TO BapUaHT KOHAWITMOHWPOBAHUS HECKOJIb-
KUX ITOMEIIEHUI PU ITOMOIIKM OJHOTO Hapy:KHOTO 6ji0Ka, paboTalolie-
rO C HECKOJbKMMU BHyTpeHHMMM Ojokamu (or 2 mo 8 mrr.). IIupoxo
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UCIIOJIb3YIOTCS B JKUJIBIX M O(UCHBIX MTOMENEHUSAX TIPU OTPAHNIEHUSIX
MOHTaska HapyKHBIX OJIOKOB Ha (hacajie 3/1aHUsI.

Hapy:xubiit 610k (puc. 2.1) uMmeer, Kak paBuIo, o4HO(GA3HOE UCIIOI-
HeHue. VneanbHO TOAXOAMUT JAJS YCTAaHOBKU B KBapTUPaX, KOTTEIXKaX,
HebobIMX oducax. BHyTpeHHME OJ0KM UMEOT OBITOBOE MCIIOJHEHHE

n MOT'yT 6bITI:> Pa3/JIMYHbIX THIIOB.
W,
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Puc. 2.1. HapyxHbln 610K MyABTUCTIINT-CUCTEMBI KOHAMUMOHNPOBAHNSA BO3ayXa

MyJIBTUCTIJINT-CUCTEMbI YaCTO MCIOJB3YIOTCA /i 0(DUCOB, Mara3u-
HOB ¥ JPYTUX IOMEIEHUN OTHOCUTEJIHHO OOJBIIOr0 0ObeMa, B KOTO-
PBIX — JJIS MOAAep:KaHus KoMdopTa HeOOXOAUMO BBICOKOIIPOU3BOIU-

TECJIbHOC O60py[[OBaHI/I€.

2.1.3. MynbTun3oHasibHble CUCTEMbI

MyIbTU30HATbHbIE CHCTEMBI — 3TO CUCTEMBI, UIMEIOIINE OUH HAPY KHBIN
U HECKOJIbKO BHYTpPeHHUX 0710k0B. OCHOBHOE MpuUMeHeHne — O(MCHbIE
1 TOPrOBBIE TIOMEIIEHNUS.

HapyxHblil 6JI0K ¥MeeT IepeMEHHYIO IIPOU3BOAUTEIHOCTh (MHBEP-
TOpHBIN THIl Kommpeccopa mwin Digital scroll). TIpomsinientoe mcmou-
HeHMe HapysKHOTO 6JI0Ka oImycKaeT GoJIblnre MesKOIOUHbIE PACCTOSTHISI,
a TakKe yCTAHOBKY Hapy;KHOTO OJi0Ka Ha KpbIy 3aaHus (TpedyeTcs 3-
(basHast asmeKTpudeckast ceth). KosnyecTBO BHYTPEHHUX OJOKOB MOJKET

OBITH OYEHDb OOJBIIUM — OT 2 10 64 1IT.
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BHyTpeHnHMe 6JI0KM MOTYT OBITh
KaK TOJIYIIPOMBIIIJIEHHOTO, TaK U
OBITOBOTO WCIIOJTHEHUSA, II109TO-
MY BO3MOKHAa YCTAHOBKAa TaKWX
CUCTEM B KOTTe[KaxX OO0JbIION
wiomaau. BHenmHui BUI MyJabTu- |
30HAJIBHONW CHCTEMBI KOHIUIHO- | 7
HUPOBAaHUS BO31yXa MPEICTaBJEH
Ha puc. 2.2. "

MynbTn3oHasnbHbIE
CUCTEeMbI C UBMEHSIeMbIM
pacxonom xs1agoreHra
(VRF)

L1 KOHAMTIMOHWPOBAHUS 3/1a-
HUI, UMENUX OOJBIIOE KOJIU-
YeCTBO ITOMEINEHWI C pa3sHBIMHU
TEIJIOBBIMU Harpy3KaMu, JIydlie Puc. 2.2. BHEWHWI B, MYNETU30HAIbHOM
BCErO TOMXOISIT MyJII)TI/IBOHaJIB' CUCTEMbBI KOHONUMOHMPOBaHMA BO3Oyxa
Hble CUCTeMBI ¢ u3MeHsieMbIM pacxozioMm xsanorenta (VRF). Takue cuc-
TEMBI O3BOJISIOT MPUCOEANHITh K OHOMY HapyKHOMY OJIOKY OT 2-X
710 HECKOJBKMX JIECSTKOB BHYTPEHHUX OJIOKOB PasJUYHBIX MOJENEH,
IIPUTOM PACCTOSHUE MEXKIY HaPYKHBIM U BHYTPEHHUM OJIOKaMU MOJKET
nocturath 100 M, a mepemnazn 1mo Bbicote 70 50 M.

2.1.4. NuBepTOpHBIE CUCTEMDBI

NHuBepTepHbIE — 3TO CHUCTEMbBI C IlePEMEHHOU ITPOU3BOAUTEIBHOCTHIO U
cBOOOHOM KOMILIEKTAIME BHYTPEHHUMU OJIOKAaMHU Pa3JUIHON MOIIL-
HOCTH.

2.2. OTpenbHble 010K KOHANLIMOHEPOB
CUCTEM OXJNIaXAEeHUda ANg YCTAaHOBKU BHYTPM

nomMmeLwieHuns
|

2.2.1. KaHanbHble 6J10kn

Kananpubie 610ku (puc. 2.3) mpeaHasHaueHsbl 71T KOHIUIHOHNPOBAHUSI
HECKOJIbKUX MTOMEIIeHN OHOBPEMEHHO.
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BHyTpenHue 6JI0KM TaKUX KOHIM-
IIMOHEPOB YCTAHABIWBAIOTCS 3a TIO/I-
BECHBIM IIOTOJIKOM KM He HapyIIaioT
JIN3ailHa WHTEpbepa, OCTaBJSASd Ha
BHU/y TOJBKO PeIeTKH AJs TOoadun
BO3/IyXa.

2.2.2. KaHanbHbIE

CyrnepToHKune 6,10kn Puc. 2.3. BHeLHuit BUA,
KaHaNIbHOro 61oka

Braemnuii Bua KaHAJIBHOTO CyHep-
TOHKOTO OJIOKa TIPe/ICTaBJIeH Ha puc. 2.4.

Puc. 2.4. CynepToHKMI KaHanbHbIM 6nok Lessar LMV LSM-H28DSD2a

Kanansubie Tonkue 6s0km Lessar LMV coueraior B cebe KOMIIAKT-
Hble pa3Mepbl C TMOJHBIM CHEKTPOM (DYHKITMOHATHHBIX BO3MOKHOCTEN.
PasMelaeTcst B MOHTaKHOM IIPOCTPAHCTBE MOABECHOIO TIOTOIKA 1 00ec-
meyrBaer mozady o6paboTaHHOIO BO3AyXa II0 BO3AYXOBOAAM OOJBIION
nuHbL. OHU OTJIMYAIOTCS HU3KUM YPOBHEM ITyMa, ONTUMAJIbHOU KOHC-
TPYKIIMEH, JIETKOCTBIO MOHTaxka M 0OCHyKuBaHUs. J[MCTaHI[MOHHBIN
MyJIT yIPaBJEHUS TPENCTaBIeH Ha puc. 2.9.

Puc. 2.5. Bua Ha MAY onsa 6noka Lessar LMV LSM-H28DSD?2
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TexHn4yeckune xapakrepuctuku Lessar LMV LSM-H28DSD2

MorHocTs oxnaxkaeHus, KBt 2.8
MourHocTs 060orpesa, KBt 3,2
ITorpebsieMass MOLTHOCTD, KBT 0,067
YpoBensb mryma, 1b 35
Pacxon Bo3zmyxa, M®/4 350

TexHn4yeckune xapakrepuctuku Lessar LMV LSM-H36DSD2

Mor1HoCTh OXJaKaeHus1, KBt 3,6
MourHocts 0o6orpesa, KBt 4,0
ITorpebisieMass MOLTHOCTD, KBT 0,067
YpoBensb mryma, 1b 35
Pacxon Bo3myxa, M®/4 620

2.2.3. KaHasnibHblIe BbICOKOHaNoOpPHbIe

KanaspHble BeicOKOHamopHbIe 610k cuctembl Lessar LMV moryT o6c¢ty-
JKMBATh Cpa3y HECKOJBKO ToMeleHuit obielt miormazabio 10 200-300 m2.
OTAMYuTENbHOM 0COOEHHOCTHIO BBICOKOHATIOPHBIX OJIOKOB  SIBJISIETCST
BO3MOXKHOCTh pa3/layil OXJIAKJIEHHOTO BO3/yXa IO CETSIM BO3AYXOBOOB
OOJIBIION TTPOTIKEHHOCTH.

BHemrHuit BU KaHAJIbHOIO BBICOKOHAIoOpHOTo Onoka Lessar LMV
LSM-H71DD2 npencraBien Ha puc. 2.6.

Puc. 2.6. BHeLwHWI B, KaHanbHOrO BEICOKOHANOPHOro 6110ka
Lessar LMV LSM-H71DD2
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TexHn4yeckune xapakrepuctukm Lessar LMV LSM-H71DD2

Mo1HOCTh OXJaXKaeHus, KBT

MormHocTh 0OOTrpeBa, KBT

[ToTpebasieMast MOLTHOCTD, KBT

YpoBensb myma, 1b

Pacxon Bo3ayxa, m?/4a

7,1
8,0
0,36
39
1800

TexHn4yeckune xapakrepuctukm Lessar LMV LSM-H80DD2

MoHoCTh oXJaxaeHus1, KBT

MormHOCTh 00OTpeBa, KBT

[ToTpebasieMass MOLTHOCTD, KBT

YpoBenb myma, n1b
Pacxox Bo3mayxa, M?/4

8,0
9,0
0,36
41
1800

TexHnyeckue xapakrepuctukm Lessar LMV LSM-H90DD2

MoiHoCTh oxXnaxaenus, KBt

MouHocTs o6orpesa, KBt

[ToTpebasieMast MOLTHOCTD, KBT

Yposensb myma, n1b
Pacxom Bo3mayxa, M?/4

9,0
10,0
0,6
43
2900

TexHn4yeckue xapakrepuctukmn Lessar LMV LSM-H112DD2

MoiHocTh oxaaxkaeHnss, KBt

MouHocts ob6orpesa, KBt

[ToTpebiasieMast MOLTHOCTD, KBT

Yposensb myma, n1b

Pacxom Bo3ayxa, M3/4

11,2
12,5
0,6
44
2900

TexHnyeckune xapakrepuctuku Lessar LMV LSM-H140DD2

MoimHocTh oxaaxkaeHnss, KBt

MorrHocTh 0b6orpesa, KBt

[ToTpebiasieMast MOLTHOCTD, KBT

Yposensb myma, n1b

Pacxom Bo3nyxa, M3/4

14,0
16,0
0,6
44
2900
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2.2.4. KacceTHbie 6710ku

Kaccernbie 6JI0KU IIpeHA3HAYEHBI IS MOHTAKa B MIOMEIEHUIX C TI0J-
BECHBIMU TTOTOJIKAMMU.

IJTU KOHAUIIMOHEPHI C pasflayeil Bo3jyxa Mo 4-M HalpaBJICHUSIM OT-
JINYHO IMOAXOAAT JJIs MCIOJIb30BAaHMS B IOMEIEHUSX OOIIeCTBEHHOTO
Ha3HA4YeHMS, a 6J1arofapst yIpaB/sseMbIM Kalio31 — 00eCIIeYnBalOT MaK-
cUMaJIbHO KoM(pOpTHOE, paBHOMEPHOE BO3AyXOpacipejieeHue.

Kaccernbie 6/I0KM crcTeMBbI Lessar MOTYT pacIoJjiaraThCsi Ha BBICOTE
710 3,5 M, UTO MO3BOJISIET YCTAaHABINBATh UX B XOJIaxX U (oiie 6OIbIINX
3MaHUMN.

BHerrauil Bu KacceTHOro 0JI0Ka IpejcTaBjeH Ha puc. 2.7.

Puc. 2.7. BHelHWin Bua kacceTHoro 6noka

Ocob6eHHOCTU KacceTHoro 6J1oka
® COBMECTUMOCTDb C BBICOKUMU IIOTOJIKAMU, 6JIOKI/I MOI‘YT pacnona—
raThCs Ha BBICOTE 10 3,5 M;

e aBTOMATUYECKME 3aCJIOHKU 00eCIeymBaIoT paBHOMEDHOE pacIipe-
AEJIEHNE BO3AyXa,

® BO3MOXKHOCTb OpPraHM3allii TPEeXCTOPOHHEW M IBYCTOPOHHEU TI0-
Jlaull BO3/1YXQ;

® KOMIIAaKTHBII MOHTaX;
® HJICKTPOHHBIN PACIIUPUTENIbHBIA BeHTUIb EXV;

e 0COOEHHOCTU BO3MOKHOCTD ImoZla4n CBEKETO BO3AyXd.
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TexHn4yeckune xapakrepuctuku LSM-H28B4D2

MomHocTh oxJaxkaeHus, kKBt 2,8
MourHocTh 060rpesa, KBt 3,2
[ToTpebasieMast MOLTHOCTD, KBT 0,09
YpoBens myma, 1b 35
Pacxon Bo3myxa, M®/4 950

KacceTHble kOMnakTHble 6/10ku

Kaccerubre kommakTHbie 610ku cricteMbl LMV (580x580 MM) MOKHO
yCTaHABJIMBATh B CTaH/AAPTHBIE SYEUKU II0IBECHOT0 1OToIKa. OHU TakKe
MOTYT pacrnoJiaraTbCs Ha BBICOTE 10 3,0 M, YTO TIO3BOJISIET yCTAHABJIU-
BaTh UX B XOJUIaX U ¢oiie GOJMBINNX 3MaHWi. ABTOMATUYECKHE JKATI03U
CITIOCOOHBI TTO/IEP;KUBATH U€ATbHBIN KOMGMOPT B OOJIBIITOM TTOMEIIEHNU,
EcTb BO3MOXKHOCTH OpPTaHU3AIUN TPEXCTOPOHHEN M IBYXCTOPOHHEN TT0-
Jlaud BO3/1yXa, a TaKXKe IOJaul CBEXKEro BO3/yXa U3 BHEIIHEH Cpebl.

Ha puc. 2.8 npezpcraBieH BHEITHUU BUJ KOMIIAKTHOTO KacCETHOTO
6aoxa LSM-H28B4D2.

- -

Puc. 2.8. BHeLWHWY B1a, KOMNAKTHOro kaccetHoro 6noka LSM-H28B4D?2

TexHn4yeckune xapakrepunctukn LSM-H28B4CD2

MomHocTh oxJaxkaeHus, kBt 2,8

MourHocTh 060rpesa, KBt 3,2
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[Torpebasiemast MOIIHOCTD, KBT 0,063
Yposensb myma, n1b 37
Pacxon Bo3myxa, M3/ 860

TexHn4yeckune xapakrepunctukn LSM-H36B4CD2

Mo1HOCTh OXJaKaeHus1, KBT 3,6
MourHocTs 060rpesa, KBt 4,0
ITorpebisieMass MOLTHOCTD, KBT 0,063
Yposens 1yma, n1b 37
Pacxon Bo3myxa, M3 /4 860

TexHn4yeckune xapakrepunctukn LSM-H45B4CD2

MorHocTh oxaaxaeHus, KBt 4.5
MourHocTs 060orpesa, KBt 5,0
ITorpebisieMass MOLTHOCTD, KBT 0,063
Yposennb myma, n1b 37
Pacxon Bo3myxa, M3 /4 860

2.2.5. HanosbHO-nMoToJs104HbIe 6J1I0Kkn

HamosnpHo-110TOT0UHBIE 6/10KK (pHc. 2.9) He3aMeHUMBI B TeX CJIydasx,
KOT/Ia MOIITHOCTH HACTEHHOTO 6JI0Ka HEJIOCTaTOYHO, a YCTAHOBKA KacCeT-
HOTO HEBO3MO’KHA M3-3a OTCYTCTBUS TOJIBECHOTO TTOTOJIKA.

Puc. 2.9. BHelHWX B1A HANONbHO-NOTONOYHbIX O10KOB
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BayTpennuit 60K yCTaHABANBAETCS TOPU3OHTAIBHO IO ITOTOJIKOM
WJIA BEPTUKAJIBHO HA TTOJIY BJIOJIb CTEHBI. JTa CUCTEMA C BEICOKOUM OXJIaXK-
fafoIieil crrocob6HOCThI0 PABHOMEPHO PACIIPENEIseT BO3AYLIHBIA IOTOK
Ha OOJIBIION TIIOIAAM W CIIOCOOHA OXJIAAWTh TOMEINEHUS BBITSIHYTOMN
bopMmbI, MCKITTOUasT 30HBI TIEPEOXJIAK/IEHUSI.

HamospHo-1mioTo10uHbBIE 010K crcTeMbl Lessar LMV ucmonb3yrorcs
Jarie BCeTo, KoT/la HeT BO3MOKHOCTH YCTAaHOBKHW KOHAWITMOHEPA KACCEeT-
HOTO TUTA (OTCYTCTBYET ITOJBECHOU ITOTOJIOK), WM €CJU TIOMeIleHre
MMEET CUJIbHO BBITSIHYTYIO (DOPMY. ]

BuyTpeHHuii 6;10K HamoabHO-110- | | ]
TOJIOUHOU cuctembl (puc. 2.10) Ha-
IIPaBJISIET MOIHYIO CTPYIO OXJIaXK-
JIEHHOTO BO3/IyXa BAOJIb CTEHBI WU
TIOTOJIKA U TaKUM 0OpasoM obecrie-
yrBaeT pPaBHOMEPHOE pacrpeee-
HUle TeMIIepaTyphbl B TTOMEIEHNH.

Konaunuonep o60pyoBaH paju-
AJIbHBIM BEHTUJISTOPOM IS OOJIb-
meir apPeKTUBHOCTY U HU3KOTO
ypoBH# 1iyma (38 n1b npu HU3KOU CKOPOCTU BpallleHUs BEHTUJISATOPA).

It GJOKU OTIMYAIOTCS JIETKOCThIO (Bec 710 30 KI) M MPOCTOTOH Ccuc-
TeMmbl Kperiennst. DPeoHOBRIN TPYOOIIPOBO MOKET IOACOEIUHATHCS B
4-X HaANpaBJEHUSAX. JTO caMmasi paclpoCTpaHeHHas CUcTeMa KOHAWIHAO-
HUPOBaHUS BO3/lyXa B oducax.

Puc. 2.10. BHyTpeHHuin 610K
HaMONbHO—MOTOOYHON CUCTEMDI
KOHOWLIMOHNPOBAHWSA

TexHn4yeckune xapakrepuctuku Lessar LMV LSM-H36TD2

MoitHoCTh OxXJaKaeHus, KBT 3,6
MourHocTh 060rpesa, KBt 4,0
[ToTpebasieMass MOLTHOCTD, KBT 0,12
YpoBens myma, n1b 38
Pacxox Bo3ayxa, M3/4 800

TexHn4yeckune xapakrepuctukn LSM-H45TD2

MomHocTh oxaaxkaeHuss, KBt 4,5
MourHocTs 060rpesa, KBt 5,0
[ToTpebasieMast MOLTHOCTD, KBT 0,12
YpoBens myma, n1b 38

Pacxon Bo3myxa, M* /4 800
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TexHn4yeckune xapakrepuctuku LSM-H56TD2

MoIHOCTh OXJaxaeHust, KBt
MorrHocTh 060rpeBa, KBt
ITorpebisieMass MOLTHOCTD, KBT
YpoBensb myma, n1b

Pacxon Bo3myxa, m?/4a

5,6
6,3
0,122
38
800

TexHn4yeckune xapakrepuctuku LSM-H71TD2

MoIHOCTh OXJaxaeHns, KBt
MorrHocTh 060rpeBa, KBt
ITorpebisieMas MOLTHOCTD, KBT
YpoBenb myma, n1b

Pacxox Bo3mayxa, M?/4

7,1
8,0
0,125
38
800

TexHun4yeckune xapakrepuctukn LSM-H80TD2

MoiHoCTh OXJaxkaeHusi, KBT
MouHocts o6orpesa, KBt
[TorpebisieMass MOLTHOCTD, KBT
Yposensb myma, n1b

Pacxom Bo3mayxa, M3/4

8,0
9,0
0,14
40
1200

TexHnyeckune xapakrepuctuku LSM-H90TD2

MoiHocTh oxaaxkaeHnss, KBt
MomuHocts ob6orpesa, KBt
[TorpebisieMast MOLTHOCTD, KBT
Yposensb myma, n1b

Pacxom Bo3nyxa, M3/4

9,0
10,0
0,14
40
1400

TexHn4deckune xapakrepuctukn LSM-H112TD2

MoiHocTs oxaaxkaennss, KBt
MorrHocTh 060orpesa, KBt
[TorpebisieMast MOLTHOCTD, KBT
Yposensb myma, n1b

Pacxom Bo3ayxa, M3/4

11,2
12,5
0,182
40
1800
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TexHn4yeckune xapakrepuctukun LSM-H140TD2

MomHocTh oxJaxkaeHus, kKBt 14,0
MourHocTh 060rpesa, KBt 14,0
[ToTpebasieMast MOLTHOCTD, KBT 0,182
Yposenb myma, n1b 42
Pacxon Bo3myxa, M®/4 2000

2.2.6. BHyTpeHHue (HacTeHHbie) 6s10kn

Hacrennbie 6s10ku (puc. 2.11) moapobHO onucansl B ri1aBe 1 u B Tase 3.
Onu HaMTy4IuM 00pa3oM MOAXOAST JJIsi HeOOIBIINX U CPEHUX TOME-
HIEHUH, OTJINYAIOTCSI HU3KUM YPOBHEM IIyMa, HEBBICOKOW CTOMMOCTBIO
M TIPOCTOTON yCTaHOBKH.

i

Puc. 2.11. BHewHnn Bua HacTeHHoro 6noka

2.2.7. KonoHHbIe 6J10kH

Kosonusie 6,10K1 TTpefHA3HAYEHBI 1JIsI YCTAHOBKHU Ha TTOJY.
Wcnomb3ytoTcs, Kak MPaBWJIo, TaM, T/ile HEBO3MOXKHO YcC-
TAaHOBUTH OJIOK Ha CTEHY WU IIOTOJIOK U Tie TpedyeTcs
GOJIBbIIAS XOJOLOIPOU3BOAUTENBHOCTD. BHEITHUIA BUI KO-
JIOHHBIX OJIOKOB IIpeJCTaBjIeH Ha puc. 2.12.

CusbHBIN TOTOK OXJaXXIE€HHOTO BO3/IyXa, HallpaBJeH-
HBII OT BHYTPEHHEro 6JI0Ka BBEPX, OTPaKaeTCs OT MOTOJIKA
¥ PaBHOMEPHO pacIipefieiseTcs M0 MTOMeIeHUIO.

Puc. 2.12. BHeWHWM BUA, KOMOHHBIX 610KOB



38 OB30P COBPEMEHHbBIX KOHANUMOHEPOB 1 CUCTEM

2.3. HapyXxHbie 0J10K1 pa3/IN4YHbIX CUCTEM
KOHAMLMOHMUPOBaHUSA AJ191 YCTAaHOBKU

CHaE!)KI/I nomMmeLwleHunsd

Hapy:kHbie GJOKM MMEIOT IIPOM3BOAMTENBHOCTh 33,5-45 kBT, mpuuem
CyMMapHasi MOITHOCTh MOsKeT HapammBaThcs 10 180 kBT myrem 06b-
eJIMHEHUST MOJIyJiell Pa3IuyHON TTPOU3BOJUTEHBHOCTU B OJIHY CUCTEMY,
C BO3MOKHOCTBIO TIOAKJIOUEeHUsT 10 64 BHYTpPEHHUX OJIOKOB.

2.3.1. HapyxHsbiii 6ok LUM-HD335ADR4-in
Hapy:xusrii 6ok LUM-HD335ADR4-in nipencraBien Ha puc. 2.13.

e R
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Puc. 2.13. HapyxHbih 6nok LUM-HD335ADR4-in

OH nMmeeT cjaeayrmue MmMpenmMynieCtBa 1 TEXHUYECKUE XaPaAKTEPUC-
TUKU.

e JocTiKeHue Temieparypsl -25° C B pesknMe 000TpeBa;

e crupaibHblii KoMmpeccop Digital Scroll ¢ Texnomorueit maposoro
MH)KEKTOPa;

e HapamuBaHue MoImHOCTH 10 180 kBT mytem oObennHeHMsT HAPY K-
HBIX OJIOKOB PasJIMYHON MPOU3BOAUTEILHOCTH B OJ[HY CHUCTEMY,

e mHarpyska 10 130% (o 234 kBr);
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® MOAKJIIOYEHNE 10 64 BHYTPEHHUX OJIOKOB;

e BpicoKasg addexktuBHOCTH EER 110 3.2;

® HU3KOE SHEPromnoTpebeHHE;

® BBICOKOI(D(PEKTUBHBIN MaCJSHBIN CellapaTop;
® HU3KWI YPOBEHb ITEKTPUUECKUX TTOMEX.

MaxkcumanbHas JjiHa TpyOopoBoga (MeX1y BHYTPEHHUM U HaPYK-
HbIM OJ10KOM) — 150 M.

MaxkcuManbHbIi TIeperaj; BHICOT MEXKAY HapyKHBIM ¥ BHYTPEHHUM
6JI0KaM¥ TIPY YCJIOBUM, YTO HAPYKHBIA GJIOK YCTAHOBJIEH BHIIIE BHYT-
peHHEX 6710K0B — 50 M.

MaxkcuMaibHbIi TIepernaj; BICOT MEXKAY Hapy:KHBIM M BHYTPEHHHM
OJIOKaM¥ TIPU YCJAOBWM, YTO HAPYKHBIA OJIOK YCTAHOBJIEH HUKE BHYT-
penHux 6;10k0B — 30 M.

MaxkcuMaibHbIi IIepernaj; BBICOT MEKIY BHYTPEHHUMHU OJOKaMHU —

15 M.

TexHn4deckune xapakrepuctukn LUM-HD335ADR4-in

MoiHOCTh OXJaKaeHus1, KBT 33,5
MourHocTh 060rpesa, KBt 35,0
[ToTpebasiemMass MOLTHOCTD, KBT 10,2
Yposenn myma, 1b 60

Cepus LESSAR LMV-Increase obisajaer 6ojiee HMIMPOKUM JHAala-
30HOM CYMMAapHOIO MHEKCa IIPOM3BOAMTENBHOCTA BHYTPEHHMX OJIO-
koB — oT 40% mo 130% oT WHAEeKca MPOM3BOAUTENHHOCTH HAPYKHOTO.
Ito obecreuynBaeT BO3MOKHOCTh B CJIydae HEOOXOIUMOCTU 3aIlyCTUTh
CHCTEMY C MEHBIINM KOJUIECTBOM TIOAK/IIOUEHHBIX OJOKOB.

2.3.2. HapyxHbii 6ok LUM-HD450ADR4-in

VMmeer cienyiomuye mapaMeTpbl 1 TEXHUYECKUE XapaKTePUCTUKA:
e 110 -25°C B pexume 000rpeBa;

e crupasibHbIil KoMpeccop Digital Scroll ¢ TexHomorueit maposoro
MHKEKTOPA;

e HapamuBaHue MoirHocT 10 180 kBT myTem oObeuHeHNS HApY K-
HBIX OJIOKOB Pa3JMYHON MPOU3BOAUTEILHOCTUA B OJHY CHCTEMY,

e mHarpyska o 130% (mo 234 kBr);
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e TmozKIIOUeHne 10 64 BHYTPEHHUX OJIOKOB;

e BbicoKas addextuBHOCTh EER 110 3.2;

e HI3KOE 9HEPromoTpebIeHuE;

® BBICOKO3(D(EKTUBHBIN MACSIHBIN cerapaTop;
® HU3KWI YPOBEHDb IJEKTPUUCCKUX MOMEX.

OcranbHbIe ImapaMeTpbl — KaK B IIPEJAbIAYINEM BapHUaHTE.

TexHnyeckune xapakrepuctuku LUM-HD450ADR4-in

MorHocTh oxXJaxkaenus, kBt 45,0
MorHocTs 060orpeBa, KBt 47,0
ITorpebsiemMass MOIIHOCTD, KBT 13,7
Yposensb myma, 1b 62

2.3.3. HapyxHbie 6n1okn LMV-Standart

Hapy:xubie 6moku LMV-Standart umerot npousBoauTessHOCTHIO 28, 56
1 84 KBT ¢ BO3MOKHOCTBIO IOAKIIOUEHNUS 10 32 BHYTPEHHNX OJIOKOB Ha
OIVH HAPYKHbIM.

2.3.4. HapyxHbii 6510k LUM-HD280ABR4
Hapy:xubrii 610k LUM-HD280ABR4 npencrasien Ha puc. 2.14.

Puc. 2.14. HapyxHbih 6nok LUM-HD280ABR4
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OH umeer ciexymomnme 0COOEHHOCTH W ITapaMeTPHI:

e crmpanbHbIi KoMmmpeccop Digital Scroll;

e Bhoicokas apdextuBHocTh EER 110 3.2;

® HU3KOE SHEPromnoTpebIeHHE;

® BBICOKOI(D(EKTUBHBIN MACJISTHBIN cerapaTop;

e mHarpyska 10 130%;

® HU3KWIl YPOBEHH IJTEKTPUUECKUX TTOMEX;

® BO3MOKHOCTH MOAKIIOUEHUS 10 16 BHYTpeHHUX OJOKOB.

MaxkcuMmanbHas aauHa TpybompoBoga — 125 M.

MaxkcumasibHasl TIepemnaj] BBICOT MeK/IYy HapyKHBIM U BHYTPEHHUMU
6mokamu — 50 M.

MakcuMmabHast TIepena;] BHICOT MEXK/y BHYTPEHHUMH OokaMu — 15 M.

Cepuss LMV-Standart mpeaycMaTpuBaeT BO3MOKHOCTH TIOAKJIIOUE-
HUSI BHYTPEHHUX OJIOKOB CYMMAapHBIM WHEKCOM ITPOM3BOAUTEIHHOCTH
or 50% mo 130% or MHIAEKca MPOM3BOAMTENLHOCTH HAPYKHOrO OJIOKa,
4TO MOBBIIIAET TMOKOCTh CUCTEMBI M PACIHIUPSIET BO3MOKHOCTD €€ IIpU-
MEHEHUSI.

B ciayyae He0O6XOAMMOCTH, K TIPUMEDY, B CTPOSIIIEMCS 3TaHUH, MOKHO
3aIyCTUTh CHUCTEMY C MEHBIIMM KOJUYECTBOM IMOIKIIOYEHHBIX OJIOKOB,
a TIOTOM II0 Mepe TOTOBHOCTH ITOMEIIEeHUH YCTaHOBUTH M IOAKJIIOUMNTD
OCTaJIbHBIE.

Bce HeoOXomMble TIOAKIIOYEHNST CUCTEMBI OalaHca Macia U ra3a yKe
BBITIOJTHEHBI Ha 3aBOJIE, M YCTAHOBIMUKY HEOOXOAMMO MOAKIIOYNTH JIUIIh
TPYOBI IIEHTPAJIBLHOrO (DPEOHOIIPOBO/A.

TexHn4yeckune xapakrepuctnkn LUM-HD280ABR4

MoirHocTs oxaaxkaeHnss, KBt 29,0
MourHocTs 060orpesa, KBt 30,0
IToTpebasiemMast MOLTHOCTD, KBT 9,1

Yposensb nryma, 1b 58

Mapka kKomIpeccopa COPELAND

2.3.5. HapyxHbii 6ok LUM-HD560ABR4

Hapy:xusiit 610k LUM-HD560ABR4 umeer caexyrorine 0cOOEHHOCTH:
e crupasbHbIil KoMmpeccop Digital Scroll;

e BbicoKasg addertuBHOCTh: EER 110 3.2;
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® HU3KOE SHEPromnoTpebIeHHE;

® BBICOKOI(D(EKTUBHBIN MaCJISHBIN cermapaTop;
e mHarpyska 10 130% oTHOCUTENHPHO HOMUHATA;
® HU3KUI YPOBEHb IJTEKTPUUECKUX TTOMEX;

® BO3MOKHOCTH MOAKIIOUeHUST 10 20 BHYTpEeHHUX OJIOKOB.

TexHn4yeckune xapakrepuctuku LUM-HD560ABR4

Mor1HOCTh OXJaKaeHus1, KBT 60,0
MourHocTs 0o6orpesa, KBt 67,2
[TorpebsieMass MOLTHOCTD, KBT 18,9
Yposens myma, 1b 70

Mapka koMmImpeccopa COPELAND

2.3.6. HapyxHbii 6ok LUM-HD840ABR4

Hapy:xwusiit 610k LUM-HD840ABR4 umeer ciexyromniine 0cOOEHHOCTH:
e crumpanbHbIil KoMmpeccop Digital Scroll;
e BhIicOKad addexktuBHOCTH EER 110 3.2;
e HI3KOE 9HEPromoTpebIeHNE;
® BBICOKOI(D(PEKTUBHBIN MaCJISHBIN cermapaTop;
e mHarpyska 10 130%;
® HU3KUU yPOBEHDb AJEKTPUUECKUX TTOMEX;
® BO3MOKHOCTH IOAKIIOUEHHS [0 32 BHYTPEHHUX OJIOKOB.

MaxkcumanbHas ajiuHa Tpyborposoga — 150 M.

MaxkcumanbHast mepemnaj BbICOT MEKIY Hapy KHBIM UM BHYTPEHHUMMU
osokamMu — 50 M.

MaxkcumanbHas IIepelaj; BhICOT MeKAY BHYTPEHHUMH OJOKaMHU —

15 m.
Texundeckue xapakrepucruku LUM-HD840ABR4

MoitHOCTh OXNaKaeHus1, KBT 91,0
MorrHocTh 060orpesa, KBt 105,0
[TorpebisieMast MOLTHOCTD, KBT 28,0
Yposensb myma, n1b 72

Mapka komMmmpeccopa COPELAND
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2.3.7. HapyxHbii 610k LMV Mini

Hapy:kHbie OJIOKM BBIITYCKAIOTCS TpousBoauTebHOCThIO 10 1 14 KBT ¢
BO3MOKHOCTBIO TTOAKJIIOUEHNsI COOTBETCTBEHHO 6 1 8 BHYyTpeHHUX 0J10-
KOB ¥ MUMEIOT B CBOEM COCTaBe CJIEAYIONIHE OCOOEHHOCTH:

crpaabHbIii Kommpeccop Digital Scroll;
BhIcOKas addextuBHocTh EER 10 3.2;
HU3KOE DHEPromnoTpedIeHuE,;
BBICOKO2(D(DEKTUBHBIN MACISIHBIN CerapaTop;
nHarpyska 10 130% oT HoOMWHAaIa;

HU3KWI yPOBEHD JIEKTPOITOMEX;

10 6 BHYTpeHHUX OJIOKOB;

MaxkcumanbHas aauHa Tpybonposoga — 50 M;

MaxkcumanbHast mepemnaj BbICOT MEKIY HapysKHBIM U BHYTPEHHUMMU
omokamu — 20 M;

MaxkcumanbHasa IIepenaj BBICOT MEKIY BHYTPEHHUMH OJOKaMU —

15 M.

Hapysxubiii 6ok LMV Mini LUM-HD100ABR2 mpexcrasien Ha
puc. 2.15.

EEEENEE
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Puc. 2.15. HapyxHbin 6nok LMV Mini LUM-HD 100ABR?2
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TexHn4yeckune xapakrepuctukn LUM-HD100ABR2

MorHocTs oxnaxkaeHus, KBt 11,0
MourHocTs 060orpesa, KBt 12,0
ITorpebsieMass MOLTHOCTD, KBT 3,5

Yposens myma, 1b 54

Mapka komImpeccopa COPELAND
TexHn4yeckune xapakrepuctuku LUM-HD140ABR4
MorHocTs oxaaxkaenuss, KBt 14,0
MourHocts 0o6orpesa, KBt 16,0
ITorpebisieMass MOLTHOCTD, KBT 4,6

Yposens myma, n1b 54

Mapka komMIpeccopa COPELAND

2.4. AncTtaHUMOHHOE xneaBneHMe

CraHgapTHbIA NynbT AUCTAHLUUOHHOIO
ynpasneHus PAR-21MAA

II1Y PAR-21MAA umeet ciexgyioiue 0oCOOEHHOCTH U TTapaMeTPhL:

MHOOPMATUBHBIN AUCILJIEN UMeeT MAaTPUUHYIO CEKITUI0, B KOTOPOI
nH(OpPMaIUs BBIBOJAUTCS HA PYCCKOM $sI3biKe (HA aHTJIMHUCKOM, He-
MEITKOM, MCITAaHCKOM, UTAJTbSIHCKOM, KUTaliCKOM, (DPaHIy3CKOM U
SITIOHCKOM );

yCTaHOBKaA TeMIlepaTypsl ¢ TouHocThio 1° C;
WHAVKAIMS TeMIlepatypbl B moMelieHun: ot 8 1o 39° C;

WHAWKAIMS HalpaBjieHus Bo3ayiiHoro motoka: ot 20 mo 70° C
(tonpko s moxaeneit PL u PK);

VHAMKAIS HEUCIPaBHOCTEH; MUKPOKOHTPOJIIED IIyJbTa YIIPaB-
JIEHHSI TTOCTOSIHHO JIMaTHOCTUPYET cucremy. IIpu BOBHMKHOBEHUM
HEMCIIPAaBHOCTY MHAUKAIMS [[EJIeBOM TeMIIEPaTyphl CMEHSETCs Ha
WHIAKAINIO KOMA OIINOKU;

CTaHJAPTHBIN ITyJIBT yIIPaBJCHUS IS JIOOBIX BHYTPEHHUX OJI0-
KOB,
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® [IOAKJIIOYAETCS K CIIEIMAIbHOM KJIEMMHOU KOJIOJKE Ha BHYTPEH-
HeM 6s0ke (TB15); rpynmbsr KOHTaKTOB (DOPMUPYIOTCS OTAEIBHOM
JIUHUEN CBS3Y,

® BCTPOEHHBIN JaTYNK TEMIIEPATYPHI;
e He Tpebyercst yCTaHOBKA aJpeca;
® BCTPOEHHBIU HeNeJTbHBIN TaliMep;
e TaiiMep aBTOMatmueckoro otkiaoueHns yepes 0:30, 1:30, 2:00...4:00 u;
e OJIOKMPOBKA YIIPaBJICHMUSI:
a) Bce (yHKINMU 3a0JJOKUPOBAHHI,
0) Bce, KpOME BKJIIOYCHIS/BBIKIIOUCHIUST;

e oOrpaHnyeHUe Auarna3oHa YCTAaHOBKU I€JIEBBIX TEMIIEPATyp; K MPHU-
Mmepy, oxaaxkaenue 19° C-30° C->24° C-30° C.

Baemnuit Bug I1/1Y PAR-21MAA npexacrtasisien Ha puc. 2.16.

Puc. 2.16. BHewHu sug MAY PAR-21MAA

2.5. TexHnyeckmne napamMeTpbl NONYJASPHOro

KOH}J,I/ILI,I/IOHeea Ballu BSV-07H

Cpenu mpescTaB/IeHHBIX B IPOake OBITOBBIX KOHAUIIMOHEPOB, IIOUCTH-
He, eCTh M3 4ero BbIOpaTh. TeMm He MeHee, TIpU BhIOOPE KOHAMUIIMOHEPA
IUIsT COOCTBEHHBIX HYK HAZ0 PYKOBOACTBOBATHCS ILIOMIAABI0 KOMHATBI
(KBapTUPBI), MOITHOCTHIO KOHJUITUOHEPA, €T0 TEXHUYECKUMHU XapaKTe-
pUCTUKAMU, 1, KOHEUYHO ke, B Halll BEK 9KOHOMUU, — IIEHOM.
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Jl71sg TopoicKoii KOMHATHI ILIOIanbio 13-25 M? OTJANYHO ITOAXOMUT
pocToit 6erToBoi KoHauImonep Ballu BSV-07H. On ycranasiamBaeTcst
TaKsKe IIPOCTO, Kak mpruobperennsiit Moo Huagao KFR25W /SV (ycra-
HOBKa OIMCaHa B TJiaBe 3), U UMeET MOUYTU CXOJ/IHble TTapaMeTphbl. B ToM
YrcJie OUeBHU/IHA BBITO/Ia B CBSI3KE «I[eHa-KauecTBO» (1leHa He TPEeBbIIaeT
15 000 py6aeit). Jlanee paccMOTPUM IapaMeTphl M 0COOEHHOCTH KOH/IM-
rmonepa Ballu BSV-07H.

NuBepTep: Het

X 0JIOIOTIPOU3BOAUTENBHOCTD, KBT: 2,1
TenonmpousBoAUTEIBHOCTD, KBT: 2,2

XmanarenT: R-22

[ToTpebisieMass MOLTHOCTD IpU oxjaxaenuu, KBr: 0,895
[Torpebasiemast MmorHOCTh TIpu oborpese, KBT: 0,88
Pabouwnii TOK npu oxjaxkaenun, A: 4,2

Pabounii Tox npu Harpese, A: 4,1

BosmyxoobmeHn, m3/gac: 430

YpoBenb cpefiHero 3ByKoBOTO jaBjieHus (myma), 1bA: 34
[Turanue, B/T1/®: 220-240/50/1

[Iynsr ynpasjieHus: ectb

MaxkcumanbHas JjnHa TpyOompoBoaa, M: 15
MakcuMaJIbHBIIN TIeperaj; BbICOT, M: O

Huamerp Tpy6 (KMIKOCTB), TIONM: j

Huamerp tpy6 (ras), moim: ¥

[abaputHbie pasmepsbl BHyTpeHHero 6soka (BxIxIY), mwm:
240x718%x180

[abapurHbie pasmepsl BHemnrHero 6/oka (BxIIIxIY), mwm:
500x600x232

Bec BuyTpennero 6j0Kka, Kr: 7

Bec nHapyskHoro 6s0Ka, Kr: 21
PexomMeHnyemas 1omazap g0, Mm% 20
Crpana mpousBoauTesb: Kurtait

Ha puc. 2.17 npencrasien rpaduk pabOThI JaHHOTO KOHANUIMOHEPA B
2-X pexxuMax: CTaHJApPTHOM M 9KOHOMUYHOM.
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Puc. 2.17. Tbadpuk paboTsbl koHAMLMOHepa Ballu BSV-07H B 2-x pexumax:
CTaHOapTHOM 1 9KOHOMUYHOM

Konpunuoneps: Ballu BSV-H — paboraioT Ha MHKPOIIPOIIECCOPHOIL
cucTeMe YIpaBJeHUS C YHUKAJbHOW CUCTEeMON (DUJIBTPAIIUU U UMEIOT
CJIeYIONHE PEKUMBI PabOTHI:

oXJIaKIeHne,/000TPEB;

peryJMpoBaHue ITOBOPOTOM TOPU3OHTAJBHBIX 3aCJIOHOK C TyJIBTa
Ay,

<€CO» PEeKUM;

TaiiMep Ha BKJL./OTKJI;

SKOHOMWYHBINA PEKUM;

aBTOMATUYECKAUN PEXKUM;

nHTeHcuBHbIN pesxkuM SUPER (MomeHTanmbHOE oxJaxkieHue);
pexxum SLEEP komdopTtHOTro cHa;

MOHU3AIN.
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Wrtak BbI mpuobpenn KoHauimonep... Ilo3apasistio Bac ¢ aTum. [amee s
paccKkaxky — KaKk CBOMMU pyKaMW CMOHTHPOBAaTh BHYTPEHHUHN U HapyX-
HBII OJIOKH, TIOAKJIIOYNTH HaTPYyOKU U CeTEeBOE IUTaHKe, Haydy yCTaHaB-
JINBATh PEKUMBI pabOTHI, B TOM yncie u mpu pabote ¢ I1/1Y; u Bce aT0 Ha
npumepe Kouauinonepa Huagao cepuit KFR25W /SV, KF-25GW, KFR-
25GW, KF-32GW, KFR-32GW, KF-35GW, KFR-35GW, KF-35GW /E,
KFR-35GW/E, KF-45GW, KFR-45GW, KF-45GW /E, KFR-45GW /E,
KFR-50GW /E, KF-50GW, KFR-50GW, KF-50GW /E.

Bce sttt Mozenn OTAWYAIOTCS APYT OT APyTa TOJABKO MOTIIHOCTHIO U
IpefHa3HAYEHEM JIJIst IOMEIEeHN PasHOro obbeMa.

YerpoiictBo Huagao KFR25W /SV gaBasiercss cambiM TIPOCTHIM K3
IIEPEUNCIEHHBIX CEPUil MOJAEIBHOTO psifla OBITOBBIX KOHIUIMOHEPOB
Huagao, paccunTaHo Ha KOHAUIIMOHUPOBaHKME KOMHATHI 00IIel IIoIa-
npio 10 30 Mm% CrommocTh KoHAMIMOHEepa He mpesbimaer 15 000 py6-
JIei.

TexHnueckne XxapaKTEPUCTUKU U TTapaMeTPhl YACTUYHO YK€ OTHCAHBI
B rmaBe 1 «Kak u ny1s1 yero ycrpoeH KoHauiimoHep» B paszene 1.3 «Yc-
TPOMCTBO BHYTPEHHETO M HAPY’KHOTO OJIOKOB».

Tem He MeHee, Tepe]; HETOCPEICTBEHHBIM MOHTaKOM BHYTPEHHETO M
BBIHOCHOTO OJIOKOB, Ba;KHO OCTAHOBUTHCST HA HEKOTOPHIX HE PACCMOTPEH-
HBIX paHee 0COOEHHOCTSIX.

TexHn4yeckmne xapakrepucTukn koHguunoHepa Huagao
cepuii KFR25W/SV

Hanpsaxenue nutanus, B 220
Yacrora cern, I11 50-60
MorutocTs oxnaxkaenus, kBt 2,5
MourHocTs 0o60orpesa, KBt 2,7
MaxkcuMaJIbHBII TOK moTpebieHus, A 4,3
ITorpebsieMast MOIIHOCTh OT ceTH, KBT 0,9
KosmunuectBo x/amgarenra, r 800
YpoBensb 1yma BHyTpeHHero 6j0ka, 1b 36
Yposensb 1myma BHentHero 06Jo0ka, 1b 48
Bec BHYTpeHHEr0/Hapy:KHOTO OJIOKOB, KT 9/35

Harneranwme Bo3myxa, M3/u 452
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3.1. TexHuka 6e3onacHoOCTU Npu

OﬁCH%MBaHMM KOHAI/IU,I/IOHeEa

3.1.1. TexHuka 6e30nacHOCTU Npu o6CNy)XNBaHUN
n 3Kcriyataynmn BHYTPeHHero 6Js10ka

Jl7ist TOoro, YTOOBI KOHAMIIMOHED CJAYKII H0AT0 1 9h(HEKTUBHO HEOOXO-
VMO COOJTIONATh HECTIOKHBIE TTPaBUJIA:

He moaxmouaiite 610K B ceth 220 B uepes yaimHUTEIb-Pa3BETUTEND
(TPOMHUK), KyZa y:Ke TOAKIIOUYEHbI APyTrue OBITOBBIE MPUOOPHI (IIbLIe-
COC, XOJIOAUIBHUK, TeJEBU30D). MOIIHOCTD MOTpedisieMast BHYTPEHHUM
6JIOKOM KOHZHUITHOHEpa (B PeKMMe MaKCMMyMa) BBICOKA U ITOITOMY YC-
TPOMCTBO PACCUUTAHO JIJISI TIOAKIIOUEHNUS B PO3ETKY OCBETUTETHbHOU CETH
220 B, 50 It1, ycTaHOBJIEHHYIO HETIOCPEACTBEHHO B CTEHE W MMEIONTYTO
MTPOBOJIKY (B 3HEPTOKOHTYPE ZIOMa) € COOTBETCTBYIOIIUM ceYeHUEM. JTO
’Ke 3aMeyvaHure CIIPaBe/lINBO B TOM YHUCJIe JIJIs1 TOKAIU3aIlluu TToMeX JIPY-
TiM OBITOBBIM ITpubopam (TesmeBusopy, Tionepy, I1K), BosHukaommm mnpu
pabore koumuionepa. [1oaToMy MOHTaK BHYTpeHHEro 6J10Ka (yCTaHOB-
Ka Ha CTeHy) MPOM3BOAMUTCS BOMM3M posetku 220 B (mrraTHbIl coequ-
HUTEJIbHBIN Kabelb uMeeT JIuHy 2,2 M).

EBpoBuika mMeer 3azemiieHre (Kak U €BpOpPO3eTKa B BallleM JIOME),
4TO0 0bOecreunBaeT AOTOJHUTEIBHYI0 OGE30IMaCHOCTh TIPU 9KCILIyaTallin
YCTPOMCTBA.

BHumaHue, BaxHO!

Ecnu y Bac ctapbiihi AOM, U PO3ETKM HE MMEIOT 3a3EMIIFIOLLLENO KOHTYpa
(noma paHHUX rogoB nocTponkn — 0o 80-x r.r XX Beka unan OepeBeHC-
KU OoM) noaknioyatb ObITOBOM KOHOMLMOHEP MOXHO, HO B yactu Oe-
30MaCHOCTU 3TO He rapaHTupyeT 6e3ynpedyHon padboTbl. MOLWHOCTL (TOK
notpebneHusa ot cetn 220 B) BbicOKa M B TaKOM Cllydae COXpaHSeTcs
OMNAaCHOCTb MOPAXEHUSA 3NIEKTPUYECKMM TOKOM, K NPUMEpPY, eCNn Heuc-
NPaBHOCTb BHYTpU 6a0Ka NnpuBeaeT K npoboto ¢da3Horo nposoaa 220 B
Ha ero kopnyc. B paHHOM cnyyae (kak n BO BCEX ApYrux, Korga yctaHoOBKa
KOHOUUMOHEpPa OyaeT NpomM3BOAUTLCA HEKBANMPULMPOBAHHBIM cneuma-
JINCTOM U C HapylleHnem TpeboBaHuN TEXHUKM 6e30NacHOCTU) aBTOp U
n3gatesb OTBETCTBEHHOCTU HE HECYT.

He ob6camyxkuBaiiTe Kopiyc BHyTpeHHero 0joka (ycTpaHEHUE IIBLIH
IBIJIECOCOM, TPSTIKOW, OUUIIAIONTAME CIIPEsIMU ) BO BPeMSI TTOAKIIOUeHUS
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ero B ceTb 220 B. CHavasa OTKJIIOUMTE MITEICEIb U3 PO3ETKHU.

He pacmosaraiite BOmsu 6g0ka (Oamke 2-X METPOB TIO TIPSIMOIA)
I[BETHI, KJIETKNA C MEJKUMU JIOMAITHUMU KMBOTHBIMU U TITUIIAMU, aKBa-
puymbl. He mo3Bosistiite pebGeHKY UTPaTh B HEMMOCPEACTBEHHON OJIM30C-
TH OT paboTaoIIero KOHAUIMOHepa (M He MOKa3bIBaliTe 3apa3nuTebHbIIHI
IIpUMep caMu ), 10O 9TO MOKET IPUBECTH K IMPOCTYAHBIM 3a00IEBAHNSIM.
B nomnosHeHun K 9TOMy He 3abbIBaiiTe, YTO KOHIUIIMOHEDP MOKET OBITH
YCTaHOBJIEH B aBTOMaTUYECKUN PesKMM pabOThI (B TOM YHCJE TTOCPEC-
TBOM II/[Y) 1 «BHe3amIHO» BKJIIOYATHCS 1O 3aJJaHHON TporpaMme (B CO-
OTBETCTBUU C YCTAaHOBKAMU TaiiMepa).

He cuumaiite 6e3 HEOOXOIUMOCTH BEPXHIOIO KPBINIKY KOPIyCa BHYT-
peHHero 6JI0Ka, B TOM YHCJIe JJist yCTPAHEHUST TIBLIH, TIPOTUPKY JKaTI03€ei
1 yncTKu GuasTpoB. B ciayuae takoit HeoOxogumoctu ((UABTPOBAHHAS
ceTKa TIpejicTaBjeHa Ha puc. 3.1) cHavasa OTKIIOYNTE OJIOK OT CETH U
IPEAYCMOTPHUTE MEPHI Oe30IIaCHOI pabOoThI: He BCTaBaliTe Ha CTPEMSIHKM
WM TIOJPYYHbBIE TPEAMEThI (CTOJBI, CTYJIbs), a Jydlle CHUMHUTE OJIOK
(WM TOIPOCUTE MY’Ka CHATH €ro) Ha moJ (Ha CJIOJI) U TaKUM 06pa3oM
IIPOBOJANTE PEriaMeHTHbIe PabOThl 0 OOCIY;KMBAHWIO B YaCTH YCTpa-
HEHWST TTBLITH.

Puc. 3.1. ®unstp-ceTtka BHyTPEHHErO B10Ka



52 OB30P COBPEMEHHbIX KOHANUMOHEPOB 1 CMCTEM

[Tpounctky dunsrpa-cetku (puc. 3.1) pekoMeHAYIO uYepe3 KasKIbIi
MeCSI[ BHE 3aBUCUMOCTHU OT aKTUBHOCTH paboThl 6j10Ka. IIpouncTky a-
JII03€ll U BHEIIHEro KOpIlyca BHYTPEHHEro 0JI0Ka — 10 CUTYyalluu, HO He
pexe OTHOTO pasa B TOJTOA.

He cymmure TpsAIKM MIM BeIIY HEIOCPEACTBEHHO Ha OJI0Ke BOIU3U
KAJI03e — JIJIST 3TOTO €CTh CIIeMaJbHbIE CYIIKU.

3.1.2. TexHuka 6e30nacHOCTU Npu obcay>xmBaHun
M 3KcriyaTtaynmn Hapy>xHoro 6s10ka

Hapy:xubrii 610k kouauimonepa Huagao KFR25W /SV npexncrasiser
co00I1 TOBOJIBHO BHYIIUTEIbHYIO KOHCTPYKIIUIO ¢ BecoM 36 Kr (puc. 3.2).
JTO HA/0 YYUTHIBATh TPHU YCTAHOBKE M MOHTa)Ke HAa OTBECHYIO CTEHY
WU TIOJIIEP KUBAIOIINE KOHCOIN. J[JIsT yCTaHOBKM Takoro OJoKa 006si3a-
TEJIBHO BOCIOJIb3YUTECh TIOMOIIBIO 3HAKOMOTO, COCe/la MJIW MHOTO JINIA
MY2KCKOTO TIOJIa.

M
Il

¥
TFEE

Puc. 3.2. HapyxHbln 6nok koHamumoHepa Huagao KFR25W/SV ¢ 06uimm Becom 36 kr

Texnuka 6e301MaCHOCTH Hapy/KHOTO 0JI0Ka BKJIIOYaeT B cedd JJIEKTPO-
0€30I1aCHOCTDb U OE30IIaCHOCTD IIpHU 9KCIUIyaTallu KOHAWIITUOHEDA.
Texnuka 6e30macHOCTH IIpU IIpOBE€AEHNHA pa60T II0 IIOAKJIIOYEHUIO "N
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9KCILTyaTally CBOJAUTCS K TOMY, UTO HEJIb3sd 3aMEHATh MPUIOKEHHbIE B
KOMILIEKTe cuioBble Kabemu (mmwHa 10 M, ISTh MPOBOAHUKOB B KOCE)
Ha caMoJieJibHbIe M3-3a OOJIBIION MOIIHOCTH MOTPeOJIeHNUsT BBIHOCHOTO
6s0Ka. PeKoMeHIy10 TOAKIIOYaTh CUJIOBOW Kabeab BBIHOCHOTO OJIOKa
TOJIBKO 4Yepe3 OT/IeTbHBIN BbIKJIoUaTesib apToMaT (20 A); moakaoueHue
ITPOM3BOAUTH TIPU OTKJIIOUEHHOM MUTAaHWH (Ha IUTKE), KOHTAKTHI IITaT-
HOTO Kabesist (PUKCUPYIOTCS HEITOCPEACTBEHHO 3aKMMAIONUMU BUHTAMU
Ha pacIpeaenuTeIbHON KOPoOKe 9/IeKTpOoIuTKa (Ha KOHTaKTaX BKJIOYA-
Tesnsg-aBroMara). [IluTok n aBTOMAT JOJKHBI OBITH HAJEKHO 3a3¢MJICHBL.
Co6CTBEHHO, TAKUM MEPBI ITPEIO0CTOPOKHOCTH — HEe HOBOCTb — II0 aHAJIO-
THYHOMY TIPUHIIAITY TOAKI0YA0TCS BOAOHATPEBATEIN- OOMIEPHI, DJIEK-
TPUYECKWEe TLTUTHI, CTUPAJbHbIEe W TIOCY/[OMOEYHBbIE MAITWUHBI, «TETLTbII
TI0JI» U ApyTast OBITOBAsI TEXHUKA C OOJIBINNM DHEPrOMOTPeOIeHNEM.

He mporupaiite pelrerky mepes BEHTHISTOPOM HapysKHOTO 6JioKa
IIPY TIOJIKJIIOUEHHOM HanpsbKeHuu (HaIpsiKeHue TpeBapuTesbHO BbI-
KJII04YaiiTe OTJEJbHBIM aBTOMATOM Ha IIUTKE).

He ycranaBnuBaiiTe mepes BBIHOCHBIM OJIOKOM (BEHTHJISTOPOM) HU-
KaKuX MpeaMeToB (MTauKy ra3et, TPANKUA, KAHUCTPBI, IIBETOYHbIE TOPIIKA
1 JIP.); 9TO MOXKET CIOCOOCTBOBATh aBapUU U IPEXKIECBPEMEHHOMY BbI-
XOJly BCEr0 yCTPOMCTBA KOHAUIIMOHUPOBAHUS BO3/yXa U3 CTPOST — WU
3aCOCeT B BEHTUJISITOP, WK OYET HeZOCTaTOYHBIN MPUTOK BO3/yXa.

O6cayxuBanue (OYMCTKY BHEIIHMX YacTell KOPIIyca) PEKOMEHIYIO
TIPOM3BOUTH OAWH pa3 B MmoJjrofa. Ecim BBIHOCHON OJIOK yCTaHOBJIECH
Ha OTBECHOM CTeHEe M Ha BBICOKOM 3Take, Kyja 106paTbcs HET HUKAKO
BO3MOKHOCTH, TaKyl0 TEPUOJUYHYIO OYUCTKY MPHUIETCS WUCKJIIOUUTD,
OIHAKO, 9TO He JaeT TapaHTUM JJIUTEeJbHON (romamu) GecrepeboitHOM
paboTHI BCell cucTeMbl, 10O BEYHOTO B HAIIlEM MUPE HUYETO HET.

Kak BapuanT — /11 60JIbIIEH HAIEXKHOCTH U IJINTETHHON Oe301acHOMI
9KCILIyaTal[iid, MOTY PEKOMEH/I0BaTh YCTAaHOBKY BBIHOCHOTO OJIOKa Ha
JIOIKYK. 371eCh yI0OHO 1 ycTaHOBUTH (6€3 0COOBIX 3aTPar), U 0OCIY K-
BaTh KOHIUITMOHEP C 3aBUIHOU TTepuoANIHOCTHIO (puc. 3.3). /[ Takoro
crocoba yCTaHOBKHU TIOMOUIET JII0O0M 9TasK M TOM.

JIJ1s1 yecTaHOBKY Ha JIOMKUKA MOKHO MCIIOJIb30BaTh OObIUHbIE (KYILJICH-
Hble B Mara3yHe CTPOUTENbHBIX TOBAPOB) KOHCOIU (BHIOpAHHBIE 110 pas-
Mepy KpeIJIeHW BRIHOCHOTO 0JIOKA) M pacCUMTaHHBIEC Ha BEC HE MeEHee
45 xr (c 3amacoM 10 Becy). MeToj KpeIljieHusl KOHCOJIel IIpeacTaBaeH
Ha puc. 3.4.

[Ipu ycTaHoBKe Ha OTBECHOU CTeHE TPUMEHSIIOTCS JIPyTue KOHCoM (B
KOMILIEKTe K paccMaTtpuBaemMomy Kouaunnonepy Huagao KFR25W /SV
UX HET), COOTBETCTBYIOIIME Ma3aM KpeTJIeHUsI.
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Puc. 3.3. Cnocob ycTaHOBKM BEIHOCHOIO G10Ka HENOCPEACTBEHHO Ha NOOXMM
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Puc. 3.4. MeTon yCTaHOBKM KOHCONEM Ha NOOXNN
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3.2. YcTaHOBKa BHYTPeHHero 6si10ka B

KOHAOMU LI,I/IOHI/IBZEMOM noMmeLweHnm

BHemHuii Bua BHyTpPeHHEro GJI0OKA ¢ THIIBHOW CTOPOHBI BBITJISIUT TakK,
KaK TIPe/CTaBJeHO Ha puc. 3.5.

Puc. 3.5. BHewHun Bua, BHYTpeHHero tnoka Huagao KFR25W/SV ¢ TeilbHOM CTOPOHI

MIMeHHO TaK OH BBITJISIUT TOCJE W3BJIEYEHUS] U3 YIMaKOBOYHOW KO-
POOKH.

Psanom OymeT HaXOAMTCS KOMILIEKT U3 MaHEJIM HACTEHHOTO KperLie-
HUS U (B OTAEIHLHOM IaKeTHKe) caMope3bl /IJIsS MOHTaxka Ha creHy. Ha
puc. 3.6 mpejicTaB/ieHa MeTaLTnYeCcKast aHeib KpeljieHns Ha cTeHy (caM
BHYTPEHHU OJIOK KOHIUIIMOHEPA ABUKEHIUEM «CBEPXY-BHUH3» HaIEBAIOT
Ha 9Ty IaHeNb, IPEIBAPUTEIbBHO 3aKPEIJIEHHYI0O HA CTEHE C ITOMOIIIBIO
CaMOPE30B Tak, YTOOBI BBIIAIONINECS YaCTH TIAHEIN MOTAIN B TIa3hl BHYT-
peHHero 6JI0Ka KOHIUI[MOHEPA).

BoiOupaem MecTo I YCTAaHOBKM BHYTPEHHETO OJIOKA, €r0 BBICOTY,
6am3ocTh (2,2 M — MakcuMyM) K eBpoposerke (1 MakcumyMm 10 M 10
HAaMEYEeHHOTO MeCTa KPeIJIeHUs HapysKHOTO 6JI0Ka — 0OYCIOBIEHO -
HOI MeIHBIX MaTpyOKOB), a TaKyKe TMOAXO/SIEE MECTO IS BO3AYITHOIO
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Puc. 3.6. Bua Ha METaINTNMHECKYIO NMaHesb KpEnJieHnA Ha CTEHY

notoka. [IpuknagpiBaeM Ha 3TO MeCTO TaHeJ b KPEMJeHUs, U OTMedaeM
KapaH/IalllOM MeCTa CBepJIeHUd /15 KPelesKHbIX caMope3oB. [lasee cBep-
JIUM OTBEPCTHSI.

UTtak, ¢ momornipio 6-T caMOpe30B yCTaHABJWBAaeM JAaHHYIO TaHesb
Ha CTEHY, IPeABAPUTEIbHO BBICBEPJIMB B OETOHHOM CTEHE OTBEPCTHS
(cBepyio 4,5 MM, aiauHa orBepctust 60 Mm). [ly1st cBepyieHMsT peKOMeH-
ayio o0y OBITOBYIO YAapHYIO JPEJhb; B KauyecTBe CBepjia MPUMEHs-
ercs ajMasHoe cBepJio (ayst KaMHst U OeroHa). TeM, KTO IOABENIMBAET
BHYTPEHHUI OJIOK Ha MEKKOMHATHYIO CTeHy (OHa, KaK IPaBUJIO, MEHEe
KPETTKast) TIOBE3JI0 OOJIbIIE — TaKyIO YAAaeTCs IIPOCBEPJINTD 32 CUUTAHHBIE
CEKYH/IBL.

Jlajiee HaKpemKO CMOHTUPOBAB KPEMEKHYIO MaHeJ b ¢ MOMOIIBIO 3a-
BEPTBIBAaHUSI CaMOPe30B (IIPOMEKYTOUHBIN BU HA pUcC. 3.7) KpecTOBOU
OTBEPTKOW WJW IIYPYNOBEPTOM, YCTaHABJIWBAcM Ha HeEW BHYTPEHHUU
610K KoHauIpoHepa (OKOHYATeAbHbBIN BU Ha puc. 3.8).

C sieBOl CTOPOHBI CHUMAEM 3alTUTHYIO KPBIIIKY U MOJKJII0UYaeM Me/l-
Hble (B HEKOTOPBIX MOJENSIX — aJlOMUHUEBbIE) MaTPyOKM I IIUPKYJIsi-
1un (hpeoHa, KOTOPhle MMEIOTCSI B KOMILIEKTe (HAaXOASATCST B OOJBIION
KOPOOKe BMeCTe ¢ HapyKHBIM OJIOKOM U CHJIOBBIM KabesieM) — OHU TIPEJI-
cTaBJieHbl Ha puc. 3.9.

CrenyiomumM ImaroM matpyOKy M3BJEKalOT U3 IeaaoghaHOBOR yia-
KOBKHU, PACIPAMJISIIOT U CBEPJIST CKBO3HOE OTBEPCTUE B CTEHE JIJISI TIPO-
KJIAJIKA TIaTpyOKOB K Hapy:KHOMY OJIOKY (CKBO3b HECYIINE KOHCTPYK-
1y goma). /Ijist cBepJieHUus TaKOTO OTBEPCTUSI IPUMEHSIOT TilepdhopaTop
uian Oyp (mociemHuil, K MPUMEPY, B IE€PEBIHHOM IEPEBEHCKOM IOME).
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Puc. 3.8. OkoH4aTenbHbIM BU, YCTAHOBIEHHOMO HA NMaHenu KpernieHus
BHYTPEeHHero 6noka koHamumoHepa Huagao KFR25W/SV.

Puc. 3.9. TpoybonpoBoabl B ynakoske
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JlmameTp cKBO3HOTO OTBepcTUs 55-60 MM 00YyCJIOBJIEH TEM, UYTO B €/IH-
HOE OTBepcTHe OyAeT MPOJIOKEH CUI0BON Kabeab MUTAHUS HapPYsKHOTO
6/10Ka, 2 MeIHBIX HaTPyOKa, COEAMHAIONNX BHYTPEHHUN U HApY KHBIN
OJIOKM CHCTEMBI, a TaK:Ke MTKas M30JSIMOHHAS MydTa, TPUIOKEHHAS
B KOMILJIEKTE.

Ecin BbIHOCHO# OJI0OK KOHAWIIMOHEPA YCTAHABIMBAETCS Ha JIOIKHM
WU B MTHOM CJIydae, KOrj[a CKBO3HOE OTBEPCTHE B HECYIIEH KOHCTPYKIIAK
noMma (MHOT/A JJIMHA CKBO3HOTO IIPOX0/a cocTassieT bosee 1,5 MeTpoB,
YTO MPOCBEPJAUTDH 6€3 CIEIHATbHOTO NHCTPYMEHTA ¥ HABBIKOB MOHTaX-
HBIX PabOT He KakKJOMY IIOJ CHJIy) He JeJaioT, HaTpOyKU U CHUJIOBOM
Kabelb MPOKJIAAbIBAlOT B J000e mMmeomeecst orBepcrre ((opTouky,
IIPOXOJ[ CKBO3b TOJICTHIE PaMbl, €CJIM He YCTAaHOBJIEHBI CTEKJIOIAKETBHI),
K TIpUMepy, TaK, Kak 1mokaszaHo Ha puc. 3.10.

Puc. 3.10. MNpoknagsiBaHne coeamHUTENbHBIX MEXONOYHBIX KOMMYHUKALII
B N0O0e noaxoasLlee OTBEPCTUE

Ha puc. 3.11 mpezacraBieH B MOAKIIOUEHHOTO HAapy:KHOTO OGJIOKa
IIPU BBIBOJIE MATPYOKOB M CHJIOBOTO Kabessl yepe3 «eCTECTBEHHOE» OT-
BepcTue (0e3 cBepJIeHus CTEHBI).

ITO caMblil TIPOCTOM CIIOCOO M MM YacTO MOJIb3YIOTCS MIPU YCTAaHOBKE
KOH/IUITMOHEPOB BCEX CUCTEM U BUJIOB.

Ha puc. 3.12 npezcraBieH BUI Ha KOHTParailky maTpyOKOB, KOTOPBIE
710 yTIopa 3aBUHYMBAIOT 110 YaCOBOU CTpeJike ¢ MOMOIIbIO Kiaoya Ha 13
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Puc. 3.11. Bua noaknoyeHHOro HapyXHOro 6710Kka npu BbIBOAE NaTpyoKoB 1 CUTOBOIO
Kabensa 4epes «eCTeCTBEHHOE» OTBEPCTUNE (6e3 CBEPNEHUS CTEHDI)

Puc. 3.12. Bua Ha KoHTparanky coeanHUTENbHbIX NaTpyoOKOB

(B pasHBIX cHCTEeMax KOHIUIMOHUPOBAHUS MOKET OBITh ¥ MHOM pasMep)
K OTBETHBIM YaCTSIM MATPYOKOB B HAPY’KHOM M BHYTPeHHEM OJIOKax.

Ha aTomM MOHTa:X BHyTpeHHero 0JioKa B KBapTHpe (KOMHATe) MOKHO
CUUTATh 3aKOHUYECHHBIM.



60 MOHTAX KOHANUMOHEPA CBOVMIN PYKAMM

3.3. MeX0J104HbIN MOHTAaX

I ——
B paccMOTpeHHBIX BBIIIE pa3jiesiax s ysKe KOCHYJICS BOIIPOCOB MOHTa)Ka
maTpyOKOB MEKIY BHYTPEHHUM U HAaPYKHBIM OJIOKaMM CHCTEMBI OBITO-
BOTO KOHIUIMOHUPOBaHUs momeniennit. OcHOBHast mpobiemMa Ipy mpo-
KJIaZKe COeUHUTEIHHBIX ATPYOKOB U CHIOBOTO KabesIst 3aKII04aeTCs B
CBEpJIEHUN CTeH (M MECT TOJ] IIPOBOJKY MEKOJIOYHBIX COEIUMHUTENbHbBIX
maTpyoxoB). OueBHUIHO, YTO KOTAA IMPUXOAUTCS YCTAaHABANBATH OJIOKH,
pasjieIeHHbIe TOJICTOW CTEHOW KUPIMYHOTO /IoMa) TPUMEPHO OJWH Ha-
MPOTUB IPYTOTO, BOSHUKAIOT TPYJAHOCTU CO CBEPJIEHNEM 9TOU CTEHBI; KaK
s y2Ke 3aMETHUJI BBITIE TOJTINHA CBEPJIEHUS MOXKET JOXOAUT /0 HECKOJIb-
KUX METPOB.

Tem He MeHee, MOHTOKHUK OTPaHWYEH, B JJAHHOM CJIy4ae, IIPOU3BO-
JIUTeIeM KOHKPETHON CUCTeMBI KOHIMITMOHWUPOBAHMST BO3/yXa, B YaCTH
IJIMHBI CUJIOBOTO Kabeist u matpyokoB (06a mo 10 m). 3mech 0coOeHHO He
pasBepHetbces. [loaBemuBaTh ke KOHAUIIMOHEDP HAa OTBECHON CTEHE BHITITE
BTOPOTO 3Taka (B YCJIOBUSIX TOPOACKON 3aCTPOMKM) HA MOW B3TJIS, HE
MesT HAaBBIKOB, THCTPYMEHTA U CIIEIITOATOTOBKY, BEChMa OTTACHO; 3a Pel-
KM HCKJIIOUEHNE B JAaHHOM CJIydae BCe JKe IMPHUIETCS BhI3bIBATh OpUramy
YCTaHOBINKMKOB ¥ ILIATUTH UM 3a padboty (6osee 10 000 pybieit mo mieHam
Cankt-Ilerep6ypra B 2010 rozy). K cioBy, ycraHOB/IEHHBII TaKiM 0Opa-
30M Ha OTBECHOW CTeHe BBIIIEe BTOPOTrO ATaka HaPY:KHBINA 010K (ecan Ha
(dacazme moma HeT (GaabIIOATKOHOB U «KO3BIPHKOB» II0 KOTOPHIM MOYKHO
66110 6€e3 TpyAa ZoOPaThCS 10 CBOEr0 KOHAMIIMOHEPA U IIPOBECTH PerJia-
MEHTHOE 00CTyKMBaHue) BPs i OyIeT MMETh FapaHTUIO B YaCTU OYEHb
10JIroi paboThl, MO0 OyAET JUIIEH IIePUOIUIECKOro 00CayKuBaHus (32
KOTOpOe HAJ0 MJIATUTh YCTAaHOBIUKAM OT/IEJIBHO).

[ToaTOMYy PEKOMEHIYIO WIM YCTaHABJIMBATH OJIOKU CaMOCTOSITEIBHO,
HCIIOJIB3YsI JTI00BIe MOAXOMASAIINE KOHCTPYKTUBHBIE OTBEPCTHUS 3IaHMUS
— IS TIPOKJIAZIKMA CHUJIOBBIX Kabejeil u maTpyOKOB K «CBOMM» OJIOKaM,
b0 3aIIaTUTh 32 YCTaHOBKY (dupme. MHe 6oJjiee BCET0 MMIIOHUPYET
HEPBBIN IyTh, OO B HEM BCS CYIIHOCTh KHUTH: KaK YCTAaHOBUTH, 0OCIIY-
’KUBATh U 9KCILIyaTUPOBaTh OBITOBBIE YCTPOMCTBA KOHAMIIMOHUPOBAHMS
camocTosATenbHO. [1yTh 0Opalenns K «crenuaauctaMy» GUPM —yCTaHOB-
IMKOB BaM BCEr/a OTKPBIT ¥ 03 9TOM KHWIHU; TOJBKO — ILIATUTE.

Ha puc. 3.13 npencrtaBieHa cxeMa IPOKJIAJAKN COeTMHUTETbHBIX TaT-
PyOKOB M CHMJIOBOTO Kabesst CKBO3b CTeHy (Iocjie TpeaBapUTEIbHOTO
CBepJIeHUsT OHOI ).

Ha pwuc. 3.14 mpezcraBieHa cxeMa TIPOKJIAAKKA MaTPpyOKOB HMPH KOH-
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Puc. 3.14. Cxema npoknagkun narpyokoB npu KOHAVLMOHUPOBAHWN HECKONbKMX KOMHAT
C NMOMOLLIbIO OAHOIO HAPYXXHOIO U HECKOMBKNX BHYTPEHHMX 6/10KOB

JUITMOHUPOBAHNM HECKOJbKUX KOMHAT C TOMOIIBIO OJTHOTO HAPY;KHOTO
1 HECKOJbKUX BHYTPEHHMX OJIOKOB; MOAOOHBIE YCTPOWCTBA OMUCAHBI B
0030pe B TaBe 2 «O0630p COBPEMEHHBIX KOHIUIMOHEPOB W CHCTEM>.

Ha puc. 3.15 mpejicraBiieHa cxeMa MPOKJIAAKN TaTPyOKOB P KOHIH-
IIMOHUPOBAHUU HECKOJBKUX TTOMEIeHUI Ha Pa3HbIX 3TaKaX ¢ MOMOIIIbIO
OJIHOTO Hapy’KHOTO ¥ HECKOJbKMX BHYTPEHHUX OJIOKOB.
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Puc. 3.15. Cxema npoknanky natpybkoB Npyt KOHAVLNOHUPOBAHM HECKONBKIMX
MOMELLEHNI Ha Pa3HbIX 3Taxax C MOMOLLBIO OOHOMO HAPYXHOIO Y HECKOSIbKUX BHYTPEHHX
O/10KOB
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3.4. YcTaHOBKaA Haeﬁuoro OsloKa Ha xnvu.l,e

Hapy:xnubrii 670k xonguimonepa Huagao KFR25W/SV ¢ ThuibHOi
CTOPOHBI TIOCJIE €T0 U3BJIEYEHUs] U3 YIAKOBOYHON KOPOOKU MMEET B/,
npejicTaBiIeHHbI Ha puc. 3.16.

Puc. 3.16. By, C TbiIbHOM CTOPOHbBI HAPYXHOIro 610Ka KOHAMUMOHEepa
Huagao KFR25W/SV nocne ero n3enedenHuns n3 ynakoBO4HOM KOPOOKM

Jlns xpemmenus (MOHTa)ka) AaHHOTO OJIOKa HEOOXOIMMO 3aMEPUTh
PYJIETKOI pacCcTOsTHUE MEKy HalpaBJIAONINMA caja3Kamu OJI0Ka U yc-
TAHOBUTDb HA TAKOM K€ PACCTOSHUU COOTBETCTBYIONINE KOHCOIN. KoHco-
JIU PEKOMEH/IYI0 BBIOpATh TaKMMM, YTOOBI OTBETHBIE YaCTH CaJa30K Ha-
PY’KHOTO 0JI0Ka KOHIUITMOHEPA YETKO BXOAUIN B TIa3bl KOHCOJIEN; TaKue
MPOJIAIOTCSl B Mara3mHax CTPOUTEJBHBIX TOBAPOB.

3areM KOHCOJM 4-Msi camope3amu (IlapaMeTpaMH He MeHe YeM
3,9%X35 MM — JIJI1 HAZIE)KHOCTH ) KPEITST B TIPEBAPUTENbHO BBICBEPJIEH-
Hble B OETOHHON (KMPIWYHONI) CTEHE OTBEPCTHS — C ITOMOIIBIO ILIACT-
MACCOBBIX WJIN JE€PEBSHHBIX TMPOOOK (IIPEATIOUTUTENbHEE — TIEPBHIE).

3aTeM Ha yCTaHOBJIEHHbBIE KOHCOJTM MOHTUPYIOT HapYsKHBIH OJIOK KOH-
IUIMOHEPA ABMKEHUEM <OT cebsI K CTeHe» IO XOAY Cala3okK.

Takum 06pa3oM, YCTaHOBJIEH KOHAUIIMOHED, TPEICTABICHHBINA BhIIIIE —
Ha puc. 3.11.
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Bosee mpocToit cmocob KperieHust Hapy:KHOTO 0JI0Ka — Ha CTeJijIa-
Ke C JIOTOJTHUTENBHOU TTOJICTPAXOBKOM € MTOMOTIBIO MOTIIHBIX KOHCOJEH
npejicTaBjaeH Ha puc. 3.17.
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Puc. 3.17. IpocTon cnocob KPenneHus HapyxHoro 6,1oka — Ha cTennaxe
C OONONHUTENBHOM NOACTPAaXOBKOM C MOMOLLbIO MOLLHBIX KOHCOSEN

B manHOM ciiydae HapysKHBIH OJIOK KOHAWIIMOHEPA YCTAaHABIMBAETCS
BCEr0 OJHUM KPEIKUM MYKUMHON 0e3 KaKuxX-auO0 JOIOJTHUTEIbHBIX
MPUCIIOCOOIEHNIT M WHCTPYMEHTOB Ha CTe/JIaXk — CBepxy. BHerrHue
paMBbl CTe/IJIaskKa B TAaHHOM CJIydae He JaloT OJI0KY CBOOOIHOTO JIBUKEHUST
HU B TOPU30HTATHLHOM (JIEBO-TIPABO), HU BO (hpOHTAJIBHOM (BIIepe/-Ha-
3ay1) HampaBaeHuAX. [Ipu aTom mocTym K obcay:RuBaHuiO OJI0Ka, Tpodu-
JIAKTUKE U PErJIaMEeHTHBIM PaboTaM 10 OYKMCTKE PEINeTKH BEHTUJISATOPA
BCET/Ia OTKPBIT.

Moii KOHAMIIMOHEP YCTAaHOBJIEH UMEHHO TakK; JaHHBII CITOCOO TpoBe-
PeH MPaKTUKON exXeqHeBHON paboTh! kapkuM jetoMm 2010 roma.

3.5. MoOHTaxX n nporpaMmmMmupoBaHue nysbTa

ANCTAHUMNOHHOIo zneaBneHMﬂ

[Ty bT AUCTAHIIMOHHOTO yIIPaBJICHUS — HEe3aMEHUMasl BEIllb B OBITOBBIX
koHauimonepax tumna Huagao KFR25W /SV. On mnosBoJisier aucTaH-
I[MOHHO 33J]aBaTh PEKUM PaOOThI U aBTOMATU3UPOBAaHHOE (TaliMEepHOE)
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yIpaBjJeHue  OXJIaKIeHUEeM
BO3/lyxa B moMetieHuu. [lymbr
MATAETCS OT JIBYX 3JIEMEHTOB
tuna AAA (MUBUHYUKOBBIX
Gatapeil) ¢ HampssKEHUEM

1,50 B — xaxzapiii. Buemnuit
Bun II/IY mnpencraBieH Ha ki . DT
puc. 3.18. Puc. 3. 18 BHeLLIHI/Il/I BI/I,D, I‘ILLV CUCTEMBI

KoHOMuUMoHMpoBaHua Huagao KFR25W/SV

3.5.1. NporpammuposaHune N4y

Hannbiii I[1/1Y nosBoJisieT 3amporpaMMupoBaTh KOHAMIIMOHED Ha aBTO-
MaTUYeCKOe BKIIOUYEHNEe-OTKIIIYEHNE C TIOMOIIBIO TaliMePa, IIPU U3MeHe-
HUU TTapaMeTPOB YCTAHOBJIEHHOU TeMIiepaTypbl (B KOHAUIIMOHEDP BCTPO-
€H 3JIEKTPOHHBI TEPMOMETp), YIIPaBJAgTh HarHETAaHUEM OXJIAKIEeHHOIO
BO3/1yXa, IPUHYIUTEJIbHBIM BKJIIOUYCHUEM PeKUMa KOHAUITMOHUPOBAHUS
KOMHATBI; UMeeT <«CHAIUN» PeKUM, <HOUHOWY» PEKUM U ITUCTAHIIMOH-
HOe yIIpaBJieHUe 3aCJIOHKAaMU — Kaio3dMu (HalpaBjieHueM BO3/YITHO-
T0 OTOKA). Bee ot (DyHKIIMHU OYeHb TOJIE3HBI U H00aBISIOT KoM(pOopTa
BJIAJIEJIBIY KOHAUIIMOHEPA.

Jlnst Toro, uro6er Hactpouth II/1Y mociae ycTaHOBKM B HETO HOBBIX
MCTOYHUKOB IUTAHUS, IOTPEOYETCS OTKPBITH 3aHION0 Kprme (otcek
st Garapeil); 9TO WILIIOCTPU- | — T
pyer puc. 3.19. |

YyTb BbIlIE OTCEKA AT DJIE-
MEHTOB MUTAaHUS cJeBa U CIipa-
Ba PaCIIOJIOKEHBI JIBE€ KHOIKU:
COOTBETCTBEHHO — BBIOOP pe- |
KUMa 1 cOPOC HACTPOEK. :

[Ipy mepsBoM oO6ueHUU C |
IIJIY peKOMEHAYI0 CIIMYKOM, |
CKPEIIKO WJIM  IIapUKOBOH |
PYYKOM OJTHOKPATHO HaKaTh
Ha KHONKY «<«reset» (cobpoc). |
[Ipu 3TOM Ha AMCIIIEe MOHU- |
TOpa KpaTKoBpeMeHHO (Ha 2
CeK) BBICBETSTCS BCE CUMBOJIBI. 3
IJTO peKUM KOHTPOJISI MCITPaB- l Puc. 3, 1§L_BI/I,£I, Ha NyfLT CO CTOPOHbBI OTCEeKa
HOCTH IIyJIbTAa U JMCILIES. OaTapen 1 KHONoK cOpoca NPorpaMmMmnMpoOBaHms
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3areM HakmuTe Ha KHONKY <«clocks (BBIOOD pekMMOB yCTaHOBKN).
IJIEKTPOHUKA TyJIbTa BOWIET B TEPBBI PEKUM YCTAaHOBKU BpPEeMEHU, U
Ha JIMCILIeE MMOKa3aHMs YacoB M MUHYT OyayT Muratb. IIpu aToM KHOI-
KamMu Ha mepenHeir nmaneaun kopmyca II/IY — «HR» (uwacer) u «MIN»
(MUHYTBI) yCTaHaBJMBAIOT peajibHble ToKa3aHusi BpeMeHu. Ilocie yc-
TAHOBKH €llle pa3 OZHOKPATHO HaxkuMmaloT Ha «clock» u I1/IY naumnaer
OTCUET BPEMEHU B PeabHOM pPeKUMe.

3arem kHomkol (kpacHoro nBetra) ON/OFF na mepenmneil manenu
[T/IY BkIOUAIOT UHAWUKAIIAIO TYJbTa (AKTUBUPYIOT €T0 JJIS TOCJeyT0-
IIETO MTPOrPAMMUPOBAHUS PEKUMOB PabOThI KOHAMIIMOHEPA).

KHomkamu yTipaBJieHUsT 3aCTOHOK YCTAaHABIUBAIOT HANOOJIee TIOIXOISIIIEe
0JIOJKEeHNEe — HarpaBJieHre HarHeTaeMoro B TioMellleHre Bo3myxa. KHomka-
MH C M300paKeHNeM BEHTIJISITOPA YCTAHABIMBAIOT MOIIHOCTD TIOAa4YM BO3-
nyxa. Kxormkamu ¢ m3obpaskeHrneM TepMOMETpa 3a/Iaf0T TIOPOT cpabaThIBaHMST
KOHAUIIMOHEpa TIPY yBeJNYeHn! (B MOMEIIEeHUN) 33/JaHHOU TeMITepaTyphl.
Kuonkamu ¢ m3obpaskenneM 1mgepbiaTa 9acoB — YCTAHABIMBAIOT PEKIM
TaliMepa: BpeMsI BKJTIOUEHUST 1 BpeMs BBIKTIOUEHUsT KOHIUITMOHEPA.

Ha stoMm mporpamMmupoBaHue IyJibTa 3aBepIIAeTCs, U €r0 MOKHO T0-
MEeCTUTDb Ha JlepxKaTesib TaHeJu.

3.5.2. KpenneHne HaCTeHHON naHesan

Topasno ymobuee, korga I1/[Y koHAMIMOHEpa HAXOAUTCS Ha CTEHE, IIPU
BXO/Ie B TOMeIlleHne, HeXKeU JIeKUT Ha «BpeMeHHOM» (a TOTOMY BCer-
7la pa3HOM MecCTe), KaK 9TO 4YacTO CJIYYaeTcs C
MyJIBTaMU JUCTAHITMOHHOTO YIIPaBJIEHUS APYTOM
9JIEKTPOHHOI OBITOBOI TEXHUKE, K TIPUMEPY, Te-
JIeBU30pa.

B xowmmiekte kK kKoHaumnuoHepy Huagao
KFR25W /SV umeercst kak myast (puc. 3.18),
TaK U caMa TaHeJb JJd KPEeIJIeHUs Ha CTEHY.

Jlyisi ee KpemieHUs B JIBYX MecTaX C ITOMO-
IIBIO IIYPYIIOBEPTA UJIU KPECTOBOI OTBEPTKU B
CTeHY BBUHUYMBAIOT 2 caMOpe3a, TAKUM 00pa3oM,
)KeCTKO MOHTUDPYd manenb ana II/1Y k crewne.
CMOHTUPOBaHHAsI HAa CTEHE TaHeJb MPe/CTaB-

nieHa Ha puc. 3.20. Puc. 3.20. Bua Ha
Teneps B3aTs [1/1Y u nepenporpammMupoBaTh naHenb Kpennexus,
ero 110/} HOBbIE PEKUMBbI PA0OTHI KOHUI[MOHEPA GMOHWPOBEHHYIO Ha

CTEeHe MNMpn BXo4e B XuJioe

He COCTaBUT Tpy/a. nomeLLeHue



MABA CTPAHULIA

1 Kak 1 o151 4ero ycTpoeH 9
KOHAMLUMOHEP?

2 O630p COBPEMEHHbIX KOHANULMOHEPOB 25
n cucTem

3 MOHTaX KOHAMLMOHEPA CBOMMU 48
pykamm

4 NMPAKTUHECKMUE
BOIMNMPOCDI
U OTBETbHI

5 ONEKTPOHHbBIE CXEMbI 1 KOHCTPYKLMN 85

MpunoxeHune 108
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O6cnyxunBaHne KoHANLMNOHepa

YT006BI KOHAUIIMOHEP HOPMAJIbHO OXJIAK/AJI BO3AYX ¥ HE BBIIIE] PaHbIlle
BpeMEHM U3 CTPOSI, IPU aKTUBHOW paboTe yCTPOWCTBA MO Ha3HAYEHUIO
HEOOXO0IUMO PeryasspHo (0OBIYHO pas B JBE HELEIN) YNCTUTH (DUIBTPHI,
pacIoIo;KeHHbIE TIOJ JIMIIEBOI TaHe b0 BHyTpeHHero 6joka. [list aTo-
TO OTKPBIBAIOT KPBIMIKY OJ0Ka, 1 cHUMaroT ¢uabrper (puc. 1.4 u 1.9 B
riase 1). Huctka puasTpoB TPOU3BOAUTCS BIAAKHOW TPSITKON WJIN TIBI-
JIECOCOM, TIPH TOM CaM BHYTPEHHHI OJIOK CILIUT-CHCTEMBI CHUMATD He
HY>KHO.

O6o0rpeB nomeLyeHUs1 3MMOV C MOMOLLbIO
KOHAMLWOHEepa

BoabmMHCTBO KOHIUIIMOHEPOB U CILJIUT-CUCTEM (COCTOSITITAX M3 «KOM-
HATHOTO» W BBIHOCHOTO <«Hapys;KHOTO» OJIoKa 3ab0pa BO3IyXa) MOJKET
paborath Ha 00OOrpeB IPH TeMmIepaType Ha yiuie (B MeCTe yCTaHOBKE
BBIHOCHOTO 6J10Ka) TOIbKO 10 -5° C., HeKoTophie Mozenu a0 -15° C. Ecan
TeMIiepaTypa Ha yJulle HIKe, TO BKJII0YaTh KOHAWITMOHED HEJb3s, Tak
KaK MOXKET BBIUTHU U3 CTPOST KOMITPECCOP M3-3a JOTOJTHUTETHHON HATPY3-
K¥ (BHYTPEHHETO JaBJI€HUsS) Ha MaTpyOK.

lMopga4a c ynnybl «cBexero» BO3gyxa

BriToBBIE CIITUT-cHCTEMBI (HACTEHHOTO MOHTa)Ka) HE MOTYT I0/aBaTh
CBEXKUI BO3/IyX, OHU TOJIBKO €0 OXJaKAaloT Ui HarpeBaioT. OKOHHBIE
KOH/IUITHOHEPBI MOTYT BBIOpAchiBaTh 3a OKHO OKojio 10% mpokauymBae-
MOTO BO3/yXa, TIPUMEPHO TaKOe K€ ero KOJUYECTBO ITOCTYTaeT depe3
OTKpBbIBaeMbl€ /[BEPU, BKJIOYAsT JOMKU0. /(151 BEHTUIAIINU MOKHO WC-
110JTh30BaTh KaHAJIbHbIE KOHIUIIMOHEPHI, KOTOPbHIE HE TOJBKO OXJIAKIAIOT
WM HarpeBaTh, HO W 3abupath ¢ yauilsl 10 20% cBeKero Bo3myxa. ITH
podeccuonanbubie Mojean croar 6omee 25 000 py6ieit; moxpobHee o
BBIOOpE KOHAMIIMOHEPOB pacCcKa3aHO B TJaBe 2.

Kak oxnagutb nomeLwjeHune 0o 6osee HU3Kom
TeMnepartypbi, 4eM nNpegycMoTpPeHOo?

BoabImuHCTBO OBITOBBIX (HE CIEIUATN3NPOBAHHBIX) KOHIUIIMOHEPOB
MOTYT OXJIaX/JaTh BO3AyX Toabko g0 +17° C. [lnst momyuenust Gosiee
HU3KOU TeMIEePaTyphl Jydllle UCIIOIb30BaTh JOPOTHE MOIETN KOHIUIIH-
OHEPOB WJIN XOJIOUJBHBIN arperat, Mpe/IBApUTETbHO TTPOU3BE/I TETLIO-
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U30JAINI0 OXJIsKTaeMoTo moMertneHusa. Ha mpaktuke aias xomdopTa B
TTOMEIIEHUN BIIOJHE JOCTATOYHO IMTATHOTO pPeXUMa KOHIUITMOHEPA, K
npumepy, 17 wionsg 2010 roga, korga Bo3ayx Ha yauie (B Ilerepbypre)
nporpescsa 10 +36° C ycTaHOBJIEHHBIN B PEKUM MaKCUMAJTbHOTO OXJIaK-
JIeHUs KOHIUIIMOHED CIIPaBJISJICS CO CBOEH 3ajiaueil BIIOJIHE, B TEUEHWN
HECKOJIBKO CYTOK paboTast IpaKTHYecKu Oe3 mepepbhiBa.

Kak ¢ nomoLb0 o4HOro KOHAULIMOHEPpa oOXJ1a)XkKaaThb
AaBe KOMHaTbI?

IPPeKTUBHO KOHAUIMOHUPOBATH JBa MOMEIIEHUS ¢ TIOMOIIBIO OTHOTO
OBITOBOTO KOHAMI[MOHEPA HeJIb3s (eC/M, KOHEYHO, TO He MYJIBTH-CILIAT
cUCTeMa WU He KaHAJIbHBIUN KOHAUIIMOHED). OMHAKO YaCTUYHO PEeluThb
9Ty TpobJeMy Bce e BO3MOXKHO. Ec/ii KOMHATBI MMEIOT OOIILYIO JIBEpPh,
TO MOKHO YCTaHOBUTD B OJTHOM M3 KOMHAT KOHAMIIMOHED, pACCUUTAaHHBIN
10 MOIIHOCTU Ha OOIuii 06beM 3TUX MoMemeHui. XO0JOMHBII BO3IYX
OyzeT IMUPKYJINPOBATH B 0OOUX ITOMENIECHUSIX.

CoBmeLleHne cucremMmsl KOHOANUNOHUPOBaAHUSA N
BeHTUsauUnn Bo3gyxa

ITOT COBPEMEHHBII 1 TOMYJISIPHBINA CITOCO0 IMOAXOAUT AAJEKO He BCETa.
Pazjenenue Ha BEHTUJISIINIO M KOHAUIIMOHUPOBaHNE BeChMa YCJIOBHO, U
IIPUMEHNMO B OCHOBHOM JJist OBITOBBIX IOMeleHui. Ecim roBoputh 0
TOPOJICKOM KBapTUpPeE, TaKOW TMOJXOJ] YacTo JielieBJie (BBITO/HEE 110 PEH-
TabeJIbHOCTH 3aTpaT), HO, KaK IIPaBUJIO, HE OYEHb YI0OEH CaMUM XO3sl-
eBaM. CoBMellleHUe BEHTWJISIIMU U KOHIUITMOHUPOBAHUSA ITPOUCXOAUT
Ha 0Oase KaHAJHHOTO KOHUI[MOHEPA C TIOMECOM HAPY’KHOTO BO3AyXa C
MaKCUMaJbHBIM 33/IeliCTBOBAaHUEM BBITSKHOU CUCTEMBL.

Ha mpaxkTuke ycTaHaBJIMBAIOT OJIUH KaHAJIbHBIN KOHAUIIMOHED, KOTO-
pBIii «pa3maeT» BO3AYX MO KOMHaTaM. Takas cuctema OymeT felieBe
OT/IEJbHBIX CIITUT-CUCTEM W TPUTOUYHO-BBITSKHOW BEHTUJISITIVHT, HO BCET-
na OyJeT UMeTh CBOM HeAoCTaTKU. Tak TemIiepaTypa BO BCell KBapTHpe
OynmeT ycpenHsaThes (KaK «CpeaHsst TeMIiepaTypa 1mo OOJbHUIEY ), a ITO
c/ieslaeT MPaKTUYeCK HEBO3MOKHBIM TO/I/lepsKaHe UHANBUAYATbHO 3a-
TAHHOTO peKUMa KOHAMIIMOHUPOBAHUS.

Kak BbiOpaTb KOHANLWNOHEP

CCI‘OI[HH MHOTHME€ XOTAT YCTAHOBUTH KOHAUIMOHEDP, HO HE 3HAKOT — IIPO-
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AYKIIMIO KAKOTO IIPOM3BOAUTENST BhIOpaTh. 110 KakKuM KpUTEPHUSIM PEKO-
MEHYIO TOA0MpaTh KOHIUI[MOHED?

MowHocTh

B mepByio odepenb KOHIUIMOHED TOAOUPAETCS IO MOITHOCTH, IIO
POU3BOAUTEILHOCTH X002 (151 GOJBIIMHCTBA KBAapPTUP IOAOMIET
pacuer — 100 Br/M?). ITOT mOKa3aTenab He CIEAYET IMyTaTh ¢ TOTPEOIIsI-
eMOI MOITHOCTBIO, MO0 TOCAeHssI B 3—5 Pa3 MeHbIIe X0JIOL0IPON3BO-
nuteabHOCTH. [IpyruMu 3HaYUMBIME (DaKTOPAMU IIPU BHIOOPE KOHIUIIN-
OHEpa SBJISTIOTCS:

® ILIOHIAb U BBICOTA MTOMEIIECHUS, TEIIOU30JIAINSA CTEH U TOTOJIKA
(cpenHsist TOpoACcKasi KBapTHUpa MMeeT MOTOJIOK 2,45 M);

¢ JUIOIIAaZb OCTEKRJIEHUA M CBETOBAA OPUEHTAIINA,

® KOJWYECTBO TETIOMIPUTOKOB B TTOMeIeHNN (KOJMYEeCTBEHHBIN CO-
ctaB cembu (oduca), KOMIIBIOTEPHI, OCBellleHNE, TPUTOUHAS BEH-
TUJATUS U ApyTHe (haKTOPHI).

LieHoBasi rpynna

[TenoBag rpynma 3aBucut oT pupmbi-tipousBoauTeis (Lessar, Panasonic,
Mitsubishi Electric u apyrue), a Takke OT KOHKPETHBIX MOJIEJIEL.

JI1060# TPOU3BOAUTEND BBIMYCKAET OAHOBPEMEHHO HECKOJBKO MO-
NeTBbHBIX PSZIOB B Pa3HOU 11€HOBOW KaTeropuu, OTJIWYAIONIAecs: JO0TO0JI-
HUTETHbHBIMU (DYHKITUAMHI U TEXHUUYECKUMU XapaKTEPUCTUKAMI.

dononHnresnibHbie PYHKLUNN N TEXHUYECKNe
XapakTepUuCTuKu

K nonomHutenbHBIM (QYHKIIUSIM U TEXHUYECKUM XapaKTepPUCTUKAM
OTHOCSATCA CJIeAYIOINe ITapaMeTpBhl:

e KOMGOPTHOCTH (YPOBEHBD IIyMa BHYTPEHHETO U HAPYKHOTO OJI0Ka,
HaJIMYe UHBEPTOPHOTO YIPaBJICHUSA);

e morpebisieMasi MOMHOCTh (HEKOTOPbIEe KOHAUIIMOHEPDI TOTPeOIsI-
10T Ha 80% (OTHOCUTENBHO U CPABHUTEIHLHO) MEHBIIIE AHAJIOTOB);

® HAJEKHOCTh M HAJIWYUE CEPBUCHOTO OOCTYKUBAHUS y (DUPMBI-
nmpojaBiia (Haauuue CKJIaja 3amyacTeil, BpeMs yCTpaHeHUsT Hewnc-
MPaBHOCTH );

e paboTa KOHAMIIMOHEPA B 3UMHEE BpeMst Tofia (B PEXKMME OXJIaxK/e-
HUs U B peskrMe o0orpesa);

® DPaACCTOAHHME OT BHYTPEHHETO /10 HAPDYKHOT'O OJI0Ka (MO)KGT urpartb
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poJib B BBHIOOpE KOHAUIIMOHEPA, IPU YAAJIEHHOM PaCHOI0KEHUN
HAPY’KHOTO OJIOKA, K TIPUMEPY, IIpX OOJBIION TONIUHE CTEH WK
yIaJIEHHOTO BBIHOCA HAPY/KHOTO OJIOKA).

Mopn6op KOHANLMNOHEPOB N pacyeT
XJ1a40rnpon3soanNTesIbHOCTH

Jlist mog6opa HeoOXOAUMBIX KOHIUITMOHEPOB HAI0 PACCUNUTATH TEILION3-

OBITKM TIOMEIEHU, B KOTOPhIE BXOAMT BBIIEISEMOE TEILJIO OT COJHEY-

HOW pafivialiii, OCBEIeHUs, J0/lei, OpDITeXHUKU U JIPyTue mapaMeTphbl.
OmnpenenseM 0 KaXI0OMYy TTOMEIIEHUIO:

a) Temmons6weiTku momenenus (Q1), B 3aBUCHUMOCTH OT 00bEMa, pac-
CUMTHIBAIOTCS 110 popmy.ie:

Ql = V*q;
V = S*h,
rae S — maomanab noMmerienus (M?),
h — BrIcOTa (M),

q — 30 Bt (ecou HeT comtHITa B moMeltiennn ); 35 BT (cpentee 3Have-
uue); 40 Bt (eciu 60bloe OCTEKJIEHNE C COJHEYHOM CTOPOHDI).

6) IloxcunthiBaeM M30BITOYHOE TEILIO OT HAXOMAIIEHCS B IMOMEIECHIN
oprrexaukn (Q2), — B cpentem 6epem 300 Bt Ha 1 kommbiorep (ITK),
i tpuMepHo 30% 0T mOTpebIsieMOit MOIITHOCTH 000PY/I0BAHSL.
B) M30bITOUHOE TEILIO OT Jrofel, Haxomsammxcs B momeinenun (Q3):
1 gesmoBex — 100 Bt (a1a opucubix nomeriennii); 100-300 Bt (s
pecTopaHoB, TTIOMEITEHUH, T/ JIOIU 3aHUMAIOTCs (PU3NIECKUM TPY-
TIOM).
Qoo s~ QITQ2+Q3.

[Tog6upaeM OIMH WU HECKOJBKO KOHAMIIMOHEPOB, JAIONIUX B CYM-
Me TaKylo K€ WJIM HECKOJHKO OOJIBIIYIO XJIaJ0TPOU3BOAUTEIBHOCTD, K
IpUMepY:

Wcxonnble manHble: oduUCcHOE MOMelleHrne — 54 M?, BBICOTa ITOMEIIle-
HUS — 3 M; KOJIMYECTBO Jiofiel — 9 desoBek; 3 — KOMITbIOTEpA:

Q1 = 54x3x35 = 5670 Br;
Q2 = 3x300 = 900 Br;
Q3 = 9x100 = 900 Br;

Q gumss— 1470 Br.
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YTO HY)XHO 3HaTb NP NMOKYrKe KOHQUUNoHepa?

ITpaktuka mokaseiBaeT, uto Oosiee 80 % Bcex /eEKTOB, BBISABIEHHBIX
B CHCTeMax KOHIUIMOHUPOBAHUSI, SIBUJINCH CAEACTBUEM HEKBaTM(UIIN-
POBAHHOTO MOHTaka KJIMMAaTHYECKOTO OOOPYZOBAHUS <«yMeEJIbIlaMU» U
bupMaMu-oHOJHEBKAMH. JTa CTATUCTUKA — XOPOIIUN TOBOJ 3asiBUTH
dbupme (B IeIAX PEKIAaMbI) O TOM, YTO MOHTaK KOHAMIIMOHEPOB 00sI3a-
TEJIbHO JOJIKEH MTPOU3BOAUTHCS PYKaMU CePTU(DUIIMPOBAHHBIX CIIEI[Ma-
JIUCTOB.

BesycioBHO, 3a10TOM Ha[eKHONM pabOThl KOHIAWI[MOHEPA B TEUEHUE
JJIATEILHOTO BPEMEHM SIBJISIETCST PEILYTAIUs CIIEINATN3NPOBAHHBIX KOM-
HaHui, rae mpruobperaeTcss 060pyIOBaHNE U MPOU3BOAUTCS €TI0 MOHTAK,
a TakyKe KBaJU(UKAIUSA COTPYAHUKOB, BBIOJHSIIONUX 9TH PAOOTHL.

XoTs HaIMYre BRHICOKOKAYECTBEHHOTO 000PYIOBAaHUS CAMBIX IIPECTIIK-
HBIX MapOK, OCHAIIEHHOTO 10 MTOCJEIHEMY CJIOBY TEXHUKHU, HE rapaHTH-
pyeT oTcyTCTBHE IPOOJIEM, CBSI3aHHBIX C IIPECIOBYTHIM <«UETOBEUECKUM
(dakTopoM» — KBamuUKAIMEl U YPOBHEM IIOATOTOBKU TEXHUYECKOTO
epCoHaa, OCYIECTBIISIIONIEr0 TOAO0P, MOHTAXK M TEXHIYECKOe 0OCITy-
’KUBaHUEe 000PYIOBAHMSI.

[To cytu, cama MOsI KHUTAa M TIPEJCTABJIEHHBIN OIBIT OMPOBEPTAIOT
COMHUTEIHHYIO YCTAaHOBKY, TMITHOTU3UPYIOIIYIO YM YUTATENS C IIEJIbIO
TOJyYeHUsT HEMAJbIX CYMM 3a MOHTaXX B IOJb3y (UPMBI, 6e3 KaKoii-
60 (9acTo CIyvaercsi) peaabHOM W MPaKTUYECKON TapaHTUU 00CTYKH-
BaHUsI BBIHOCHBIX OJIOKOB KOHIUITMOHEPOB Ha «BBICOKOM» STayKe 3/[aHUSI.
KoHanumnnoHepsl AefCTBUTENHHO MOKHO yCTaHABJIWBATH «BPYYHYIO» U
IIpY TIPABUJIBHOM TPAMOTHOM IOJXO/A€ K MOHTa)XXKy OHU OyAyT paboTaTh
He Xy’Ke, YeM yCTaHOBJIEHHBIE PYKAMH <«CIIEIUAIUCTOBY, 3aKOHIUBIIIIX
OIHO-, IBYXIHEBHBIE KYPCHI IT0 UX YCTAaHOBKE.

Tem He MeHee, KOHIUIMOHED HE SBJSETCS CTaHAAPTHONM OBITOBOM
TEXHUKOH, KOTOPYIO [OCTaTOYHO BKJIOUYMTH B PO3ETKY — M OHA YK€ pa-
6otaer. Camoe IrIaBHOE 37[eCh HE caMO 0OOPYIOBaHME, a TO, HACKOJbKO
KaK OHO CMOHTHPOBAaHO M HACKOJBKO KBaJU(PUIMPOBAHHBIM OYIET €To
107100 U TIOCJEIyolee CePBUCHOE 0OCayKUBaHUE., DTO O3HAYAET, YTO
HIOIXO/IUTh XaJIaTHO M «Ha aBOCh» K BOIIPOCY YCTAHOBKY KOH/IUI[MOHEPA,
TakKe He CTOUT, YTOOBI ITIOTOM He TPEIBSBISATH MPETEH3NN U3JATEI0 U
aBTOPY HACTOSIIEr0 PYKOBOJCTBA.

YT0OBI OBITH CIIOKOMHBIM B YaCTH MPABUJIBHOTO BBIOOpA M YCTAHOB-
K1 HOBOTO KOHAMIIMOHEPA TIOMHTEPECYNTECh, KaKHe UMEHHO YCIYTH BaM
MOJKET TIPEAJIOKUTH MTPOIABEI] 000PYIOBaHNS, K TIPUMEPY:

e y3HaliTe 0 HAJIWYUK JUIEH3WIA U cepTU(UKATOB, HEOOXOIUMBIX
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[J1AA BBIITIOJIHEHNWA COOTBETCTBYIOIMINUX pa60T;

¢ JIpOCUTE, CKOJIBKO BPEMEHU MOJKET HOHaIIO6I/ITI)C£[ JJIA BBITIOJITHE-
HHNA BCEro KOMIIJIEKCA pa60T, BKJIIO4Yasd MOHTAX O60py1[OBaHI/IH.

ITomHMTE, YTO 71T TMPABUIBHOTO TOAOOpa 00OPYAOBaHUS U BHIOOpA
MECTa er0 YCTaHOBKH, MEHEIKEP-TIPOEKTUPOBIIUK JOKEH ITOCETUTD TI0-
MelTeHne, KOTopoe TIIaHUPYeTCcs KOHAWUIIMOHUPOBATh, U UMETh TIOI-
POOHBIH IIaH ¢ OpUEHTAIMell OTHOCUTEIBHO YacTeil CBeTa.

lapanTuiinoe u cepBUCHOE OOCIyKUBaHME — 9TO HE OMHO U TOXe. [a-
paHTHiITHOE OOCIy’KUBAaHME IPEIOCTABJISCTCS IIPOU3BOAUTEIEM TOJBKO
yepe3 YIIOJTHOMOUYEHHbBIE KJIUMAaTUIECKHe KOMITAaHUU, SBJISIONIAECS, KaK
IIPAaBUJIO, IUCTPUObIOTOPaMHU AaHHOW Mapku. CpoK rapaHTHU Ha KOHIU-
I[MOHEepPHOEe 000PYIOBaHNe, KaK IIPaBUJIO, He IpeBbimiaer 1 roza.

CepBucHoe 00cIyKrBaHIEe HEOOXOMMMO /1T 00ecIiedeHsT OCHOBHBIX
IapaMeTpoB pabOThI KOHIUI[MOHEPA BO u3beKaHMe MPEXKIEBPEMEHHOIO
BBIXOJIa €TO M3 CTPOS M HE CBOAMTCS K MPOCTON 3aMeHEe 3JIEMEHTOB ITH-
TaHWS B MYJIBTE WA YUCTKE (DUIBTPOB.

ITO KOMILIEKC TIEPUOIUYECKU IIPOBOAMMBIX PabOT, TPEOYIOIIUX OT
mepcoHaMa KJINMAaTUYEeCKNX (DUPM BBICOKOTO YPOBHS TEOPETUUYECKON
MO/ITOTOBKU M OIpeIeJIEHHBIX MPaKTUYECKUX HaBBIKOB. V3-3a BBICOKOI
CTOMMOCTU HCTIOJIb3YEMOUW AMAarHOCTUYECKON ammapaTypbl, CEPBUCHOE
00C/Iy)KMBaHUE TIOJ] CUJIY TOJBKO CEPHE3HBIM CIEINATN3NPOBAHHBIM
KOMITAHUSIM.

lMone3Hblii pecypc KOHAULIMOHEpa

YT00BI TPAaBUIBHO BHIOpATh KOHAMUIMOHEDP, Ba)KHO IPEACTABIATH cebe
IIpaBIJIa OA00Pa KOHUI[MOHEPA, TUITBI KOHUI[HOHEPOB, CIIOCOOBI yCTa-
HOBW, a TaKKe, KOHEYHO, IIPEJCTABIATh cebe KaKoi MapKyu KOHIUITOHED
MIPEATIOYTUTENIEH B TOM WJIM WHOM CJIy4ae, HaCKOJbKO OH HaJeKeH U
CKOJIBKO OH TIPOCTY KUT.

B nepBoix rogax XXI Beka pecypc KOHIUITMOHEPA B POCCUUCKUAX YCJIIO-
BUsIX olleHuBaau 8—10 JieT, B 3aBUCMMOCTH OT MapKu, MOIITHOCTU U YCJIO-
Buil 9Kkciuryataiuin. OCHOBHBIX TIPUYMH OBICTPOrO BBIXOJA M3 CTPOS TPH.

IlepBast — ommMOKU TP MPOEKTUPOBAHUK ¥ TIOAOOpPE 000PYIOBAHMSL.
MoOIIHOCTh KOHAUIIMOHEPA TTOAOMPAETCS, MCXOAS M3 YCIOBUN KOHKDET-
HOTO TIOMEIIEeHNUS ¥ ero HasHaueHus. Heobxoaumo ydecTh IIOMmaAb U
OPUEHTAIINI0 OKOH, KOJUYECTBO JIIO/lel, HaJuuue TeTJIOBBIAESIONIEero
000pyIOBaHMs, TaKOro, Kak ObIToBasg M OGMCHas TEXHHWKA, a TaK JKe
pa3mepsl 1 (opMy camoro moMerenus. VIMeHHO MTO3TOMY CHEIUaTUuCT
MOJKEH AUArHOCTHPOBATH IIOMEIIeHe, B KOTOPOM OYIyT yCTaHOBJIEHBI
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KOHIUITMOHEDPHI U CAEIATh COOTBETCTBYIOIINE PACUETHI.

Bropas nmprunHa He{oIToi KU3HI 000PYA0BaHUS B HEKBATU(UIHPO-
BaHHOM MOHTaxke. CILIUT-CHCTEMBI HE OTHOCSITCSI K TOBapaM Tuia «plug
and play» (4To 3HaUMT — BKJIIOYMI B Po3eTKy U pabotaeT). Heobxommmo
BBITIOJTHUTH KOMILJIEKC MEPOIPUSATHIA, TPeOYIOUUX HaIUIus Ipodeccu-
OHAJTbHBIX HABBIKOB M CIIEIIMAJBHOTO TOPOTOCTOSIINEr0 WHCTPYMEHTA.
XoTs1 cerofHs maiika TpyOOIIpPOBOIOB He TpedyeTcss — Bce (PUKCUPYETCs
Ha OOKMMBI ¥ KOHTpParaiKu.

B dacTy meproanmYecKoro cepBUCHOTO OOCHyKMBaHUE TPeOyeTcs I0-
3alipaBKa CUCTEMbI (hpEOHOM; eCJTU BOBPEMsS ITOTO HE ClleJlaTh — KOM-
npeccop uepe3 2—3 roja BhINET U3 CcTpos. VIMEHHO MO3TOMY MHOTHe
HEeI0YMEBAIOT, ToYeMy Ha/lesKHbIe CHCTeMbI He paboTaior mo 10 jeT. kak
3asIBJIEHO TIPOM3BOJUTEIEM. A 5TO UMeET COBEPIIEHHO JIOTUIHOE 00bsIC-
HEHMe — WX YCTaHABJMBAIOT pa3 M HaBCET/a, XOTs, TMOJYYUB JEHbIW 32
MOHTa’, YCTAHOBIIMKNA PACCKA3bIBAIOT «CKA3KU» O BEYHOHN paboTe W He
MeHee BeUHOU rapaHTuu. IMEHHO 1M03TOMY B JaHHOM KOHKPETHOM CJIy-
Yyae HeT PasHHUI(bl — KTO YCTaHABJIMBAET, JUIIb ObI 5TO OBLI CIEINAJINCT,
TIOCKOJIBKY OOC/IY;KMBATh BHEINHMI OJIOK Ha OOJIBIION BBICOTE HE CTAHET
HUKTO, M JIaKe CHUMATh ero 3aTpyAHuTeNbHO. Kak rnmpaBuiio, BeIlIeIme
13 CTPOSI KOHAMIIMOHEPH! (Hapy KHBbIE OJOKM) TaK W OCTABJISAIOT BHCETh
Ha (acazax IOMOB MOHYMEHTaMU TJIYIIOCTH W BEPbl B HECOBITOYHBIE
MEUTBI, CTOJIb HomyJisAipHOU B Havyasie XXI Beka. IIpocto ceromnsa takmx
MOHYMEHTOB €IIl¢ He TaK MHOTO, HO S OKM/AI0 UX OOJIbIIee KOJIMUECTBO
B OJIMIKaiile TOAbl — M3-3a OKOHYAHUS CPOKA €CTECTBEHHOTO pecypca.

Pasymeercst, coequHUTEIbHBIE TPYOKN (KaK MeAHbBIE, TaK W aJlOMU-
HUeBble, HanboJiee JIydllie BapMaHT — MeJHbIE) HeJIb3s OTIUINBATH
HOKOBKOU TI0 MeTaJLTy; A4 KoMIpeccopa 3To «Memente more» (MrHO-
BEHHasT CMepPTh M3-3a MOMaJlaHusl MeJIbYaNIuX 4acTull cTpyskku). Op-
raHM3anus JpeHaxka Tak:ke Tpedyer ocoboro BHMMaHUS (IOAPOOHO B
riaBe 2 u 3). Ecau HeBepHO paccuuTaTh YKJOHBI, KUIKOCTbh MOTEYET
He Ha yauily (WM B KaHAJU3AIUIO), a HA CTEHBI, UCTIOPTUB UHTEPHED,
dacan 3manus.

Tperbst TIpruMHa OBICTPHIX MOJOMOK TEXHUKH — JKOHOMUSI Ha Cep-
BHCHOM OOCIy;KMBaHWHU. A Belb KOHAMIIMOHEDP, TOZOOHO aBTOMOOMIIIO,
JIOJIZKEH TIPOXOJUTH PETYJISIPHBIN TEXOCMOTP B CePTU(MUIMPOBAHHBIX
dupmax. Benp 2TO He TOMBKO CBOEBpeMeHHasi MPOYUCTKA (DUIBTPOB,
KOTOPYIO MOKHO BBITIOJTHUTH CAMOCTOSITENbHO. KOMILIEKC CEepBUCHBIX
paboT BKIIOYAET 00S3aTENbHYIO IPOBEPKY T€PMETHUHOCTUA XOJIOIVIb-
HOTO KOHTYPA, CMa3Ky MOAIIAITHUKOB BEHTUJISITOPOB, TIPOBEPKY 2JIEKT-
PUYECKMX DJIEMEHTOB CHUCTEMBI. [1pyr He0OXOAMMOCTH BBIITOJIHIETCS XIH-
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MHUYeCKast YNCTKA TeII000MeHHUKAa BHYTPEHHEro OJIOKa M Jo3alpaBKa
cucreMbl ¢peonom. Hy u, HakoHer, Hanbosiee akTyanbHas aas Poccun
IpolleZlypa — 9TO OYKMCTKA TeIJI00OMEeHHMKa BHermHero 6joka. OH ObI-
BaeT HACTOJBKO 3a0UT ITyXOM, IIECKOM, IBLIbI0 (B 3aBUCUMOCTH OT MECT
YCTAaHOBKM) YTO TEIJIOChEM CEPhE3HO HapyIaeTcs, W TePerpeBIINICs
KOMIIPECCOP BBIXOAUT U3 CTPosi. 1o olleHKaM CepBUCHBIX CIY:KO, TI0 9TOM
IPUYMHE TTPOUCXOIUT TPETH BCEX TIPEKIEBPEMEHHBIX BBIXO/IOB U3 CTPOs!
BoTr BaM u mPWYMHBI, KOTOpble HAZ0 YETKO TOHUMATDh ellle J0 TPaThl
CPE/ICTB U TOKYMKNA KOHIUITNOHEPA.

OnaceH nn KkoHANUNOHeP?

HemnonsiTHOE Bcersia BBI3BIBAJIO Y JIIO/IEN TPEBOTY W CTPaX, MpUYEM UeM
«IIerepHee» 4eJOBeK, TeM CUJIbHEEe B 9TOM ITPOCTOM BOIIPOCE TaHUKA.
Eciu o TpaBjie T€HETHKOB, IICUXO0JIOroB U KubepHeTuKoB (B XX Beke)
3HAeT KaXK[IbI IIKOJbHUK, TO O <«pas3rpomes» KypHasa «OToruieHue u
BEHTUJIALNS» 32 IIYOJUKAIIUIO PSIfia MATEPUAIOB O KOHAUITMOHUPOBAHUNI
BO3/lyXa MPaKTU4YeCcKu He BCIIOMUHAIOT. B TiepBoii 1oJioBrHE TIpoIe/Ie-
ro Beka (1940 r.) atu cTaTby OBLIN BOCIPUHSTHI KaK «IIporaraHzga Oyp-
JKyas3HBIX B3IJISIIOB B TeXHUKe», U BILIOTH 70 1955 roma (korma CCCP
IOTPeOOBANINCH KOHIUIIMOHEPHI 11 0OBEKTOB BOEHHOIO Ha3HAYEHIS)
9Ta TeMa OCTaBaJiach IOJ] 3aIPETOM.

BpenaHbl in KOHAULNOHEPbI AJ1S1 340PO0BbST?
PasBeH4yaeM mugsi

Hepenko MOKHO TpOYeCTb W O Bpefie YCTAHOBJIEHHBIX Ha KOHIUIIHO-
Hepe (PUIBTPOB, SIKOOBI «BBLIABANBAONINX> M3 BO3AyXa IOJIE3HBIE IJIS
YyeJl0oBeKa OTPHUIATETbHO 3apsKEHHBIE YACTUIIBI — «adpPOHBI». B pe3yiib-
TaTe MPOBENEHHBIX HAJ BO3AYXOM 9K3€KYIIMI OH CTAHOBUTCS YUCTBIM,
HO «MEPTBBIM», KaK MePTBast BOA, TTOJl BO3/IEICTBUEM 3JIEKTPUUECKOTO
TOKa.

BasxHo 3HaTh, 4TO OOJIBIIMHCTBO COBPEMEHHBIX CIUIMT-CUCTEM U BCE
OKOHHBIE KOHUITMOHEPHI UMEIOT TOJBKO OJUH (DUJIBTP, MPEJCTaBIISIO-
muii coboit MesKyio cetouky (puc. 1.9 B rmase 1). Kak mpasuio, Takux
bunbTpoB B 0611eM (MMeromieM OOJBIIYIO AWMHY) KOPIyce BHYTPEHHErO
6s10ka KoHauimonepa — asa. MUIBTP TOHKON OYNCTKY HE JOMTYCKaeT 3a-
COPEHMS TEIJI00OMEHHNKA BHYTPEHHETO 6JI0Ka MBLIBIO, ITyXOM U TIPOYH-
MU MeJIbUYalITUMU YacTUIIaMHU MYCOpa, TPUCYTCTBYIONTUMHU B BO3/yXe€.

IpdexTUBHO 3a7€PKUBATh OTAEJbHBIE ATOMBI TaKOU (PUIBTP HE MO-
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JKeT, a TIOTOMY a’pPOHBI TPOJIETSIT CKBO3b HETO KaK KOMaphl uepe3 BO-
Jeib0IbHYI0 ceTKy. Bojee Toro, y KOHAMIIMOHEPOB MHOTUX (DUPM BO3-
ymIHble (QUIBTPHI UMEIOT OTPUIIATENBHBIN 9JEKTPOCTATUIECKUT 3apsi/,
a MOTOMY BOOOIIEe He MOTYT YJIaBJINBATh OTPHUIATEIbHBIC YACTHIIBL.

MHuorga B mpecce MOXKHO MPOYECTh M O TOM, YTO BO BpeMsI SMUIEMUM
«CUCTeMBI KOHAUIIMOHNPOBAHMS OOIBIINX TOMENEHIIT» MOTYT Pa3HECTH
BUPYCHI TI0 BCEMY 37IaHUIO, TO €CTh JIOCTaBUTh KaXKOMY CBOETO TepCOo-
HaJbHOrO MUKpoOa. [lomoOHbIE yTBEp:KAEHNUST UMETN 0 COOOH TTOUBY
7IBe JEeKaJbl JIeT Ha3a/, KOorja MHOTHEe IeHTpajibHble KOHAUIIMOHEPHI U
MIPUTOYHO-BBITSKHBIE YCTAHOBKYM MMEJI CMeCUTeIbHbIe KaMephbl. Tenepb
BMECTO HUX TPEANOYUTAIOT YCTAaHABJIUBATH PEKyIepaTopbl, a MOTOMY
MOo/IaBaeMbI U yAaJiseMblil 13 TTOMEIIeHUH BO3AyX He UMEIOT TMPSIMOTO
KOHTaKTa. B pe3y/brate HaChIEHHBII MUKPOOAMU BO3AYX YAAISIETCS U3
MOMeEIIeHNs, a eMy Ha CMEHY TO/IaeTCs CBEKUM.

Konaumumoneps! He JOMYCKAIOT MOBBITIIEHNS BIAKHOCTU B IIOMEIEHNN
6omee 70%. Ito Tak. Ho KoMy Ke Hy:KHa <IIOBBIIIEHHAS> BJIAKHOCT,
ocobenno y uac B IlerepOypre, B Mecre, moctpoeHusiM Ilerpom I Ha
6onorax. Ilo mpaBumam Caullun 1991 roga BIaKHOCTH B KUJIOM IIO-
MeIleHn! JoJKHa HaxoauTcs: B auamnasoHe 30—-60%. IMoxanyii, corma-
IIyCh, YTO MCIIOJb30BAHIE OLHOTO PabOTAOIIEr0 KOHAMIIMOHEPA B KOM-
HaTe TIomabio 25—30 M? HECKOJIBKO CHYKAET BAaKHOCTD (710 30—40%),
HO YTBEPXK/ATh, UTO TaKoe IMOJoKeHne BeIXoAuT 3a HopMbl Canllun ne
CITpaBEJIUBO.

YT00BI HE IPOCTYAUTHCS — HE CaJuTech, He paboTaiiTe (He 3aHMMAaii-
Te TOJOKEHUN) HEMOCPECTBEHHO MPSIMO Tepell KOHAUIIMOHEPOM Tak,
4yTOOBI OH JyJI TPSMO Ha Bac (MJIM HEMOCPEACTBEHHO B CIIMHY, KCTaTH
STUM JK€ OMACHBI KOHAWIIMOHEPHI B aBTOMOOMJISAX); B 9TOM CJIydae PUCK
3200J1€Th IENCTBUTEIHHO TIPUCYTCTBYET.

OTyacTu MO3TOMY BHYTPEHHME OJIOKH CILIUT-CUCTEM B JKIJIBIX ITOME-
MIEHUSAX PEKOMEHYEeTCS MOHTUPOBATH O] CAMBIM MTOTOJIKOM, a JIJIsI KOP-
PEKTUPOBKU HAIPaBJEHUS BO3AYITHOTO TMOTOKA J0OCTaTOYHO W3MEHUTH
HalpaBJeHUe MOTOKAa C TTOMOIIbIO BO3IYIIHBIX 3aCJOHOK (9TO /lesaeT-
cs IMCTAHIIMOHHO C TIOMOIIBIO TyJibTa). K TOMy ke Bce COBpeMeHHbIe
CILTUT-CHCTEMBI MOTYT COBEPIIATh aBTOMATHUYECKIE KOJTeOaHVsT BO3ILYIII-
HBIX 3aCJIOHOK B TTOJIOKEHUSX BBEPX-BHU3, UCKJIIOUUTETHHO PABHOMEDPHO
paccemBasi TIPOXJIAAHBIN BO3/YX.

Hawnbosee pacmpocTpaHeHHbIE HEIOJAAKNA — JOIMHYBIINE WA Iepe-
Tepiirecss TPyOKU (Kak TpaBUJIO, aJioMuHHUEBBIE). [IJIs1 3amaiiku aso-
MUHUEBBIX JeTajieill HCIOJb3YI0T aproOHHO-AYTOBYIO CBapkKy. TpyOku
COeIMHEHNSI BHYTPEHHUX ¥ HaPY KHBIX OJIOKOB PEKOMEHIYETCS «3aBOpa-
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YMBaTh» B IIPOPE3UMHEHHBIE IJIAHTH, 0COOEHHO Ha Crubax, YTO ITOBHIIIAET
HAJIE;KHOCTh BCEU CUCTEMbI KOHUITMOHUPOBAHUS BO3IyXa.

[Iporiecc 3ampaBKku KOHIUIIMOHePA JaUTCs 15..25 MUH., a IIpeaBapu-
TeJIbHAS AUArHOCTUKA U MEJKHUH PeMOHT OTHUMAIOT oKoJio 1 gaca.

Bonpocbl Hage>xHOCTU KOHAULNOHEPOB U
opraHu3aunn peMoOHTa

VcnpaBHast paboTa KOHAWIIMOHEpPA 3aJI0T XOPOIIETO CAMOYYBCTBUSI U
KoMmGopTHOTro mpebbiBaHus B ToMmelneHnd. OT BO3SHMKHOBEHUSI HEWC-
IIPAaBHOCTU KOH/IMIIMOHEPAa HUKTO HE 3aCTPaxoOBaH, €CJIU €ro yCTaHOBKA
naxke ObLia TpOBefieHa cepTU(UIMPOBAHHBIMU (DUPMaMU U WX CIIEI[H-
anucTamMu (31eCh <ILTIOC» B TOM, YTO MOHO BOCIIOJIb30BaTbCsSl rapaH-
TUHHBIMU 006s3aTeILCTBAMU W OTPEMOHTHPOBATh CUCTEMY OECILIaTHO;
IUIsT 9TOTO PEKOMEHAYI0 BAYMUYHWBO H3y4aTh JOTOBOP OOCIY:KUBaHUSI,
K IPUMeEpY, BOIPOCHI IEMOHTa)Ka HEMCIPABHOTO KOHAMIIMOHEPA ¢ 8-TO
aTaxka 3maHust). KoHauimonepsl, Kak u jobas Apyrast 3JeKTPOHHAST U
ObITOBask TEXHMKA, IMOABEPIKEHBI MojloMKaM. Ho, B oT/imane oT ApyTOi,
6oJiee TIPOCTOI TEXHUKH, 3/IECh HE CTOMT CAMOMY Pa30MpaThCs, a JIydIie
BBI3BATh Ha IIOMOIIb CIIEIUAINCTOB B JaHHOU 0OJIACTH.

KoHauimonepsl OTHOCATCS K CJIOXKHOW TeXHUKe. Ecau KOHAUIMOHED
CJIOMAJICS, €r0 HeIOCTaTOYHO OTBE3TH €T0 B CEPBUC-IIEHTP; /IJIsT PEMOHTA
oTpedyeTcs MpUe3 KBaTu(GUIMPOBAHHOTO CHEMATNCTA, TUATHOCTUKA
KOH/IMITMOHEPA, a B CJIyyae cepbe3HON HeMCIPaBHOCTH — TPaMOTHBIN Jie-
MOHTaK OJIOKOB C TTOCJIEAYIONAM PEMOHTOM B cepBuc-1ieHTpe. HekoTto-
pble TUITBI 000PYIOBaHUs PEMOHTUPYIOTCS TOJBKO HAa MECTE.

HekayecTBeHHBIN JeMOHTaX MOXKET IIPUBECTU K TOTAJJaHUI0 BO3/yXa
1 BJaru Bo (DPEOHOBYIO MarucTpasb.

Kpome Toro, mo mepe paboThl (aKTUBHOM 9KCILTyaTaI[iN) KOHIUINO-
Hepa, BO3/[yXOBO/IbI U3HYTPU MOKPBIBAIOTCS MBLIBI0. ITO KacaeTcsl Kak
CUCTEM eCTeCTBEHHOW BEHTUJISIINY, TaK U MeXaHUYeCKOH, B KOTOPOI OT-
JeJIbHbIE Y3JIbI M arperaThl CIYsKaT JOTOJHUTETbHBIMU MTHLIeCOOPHIKA-
mu. HakanimBasch rogaMu, blJeBbie U KMPOBbIE OTJIOKEHUST HE TOJBKO
CHIKAIOT TIPOEKTHYI0 MOIHOCTh KOHIUITMOHEPa, KOTopasi GoJbile He
obecrieunB 3aJjaHHbIEC TTAPaMETPhl BO3AyXa, HO W CAY’KAT MUTATEJIbHOMN
Cpezoil st PocTa BPEIHBIX VIS YeJIOBEKA MBLIEBHIX KIIelleld, GakTepuii,
TPUOKOB ¥ JIPYIMX MHUKPOOPTaHM3MOB. JTa OIacHas IIBLIb KOCBEHHO
CO3/IaeT «CUHIAPOM OOJIBHOTO 3[aHMsSI» — COCTOSIHUE BO3YIIHOMN Cpebl
BHYTPU 3/1aHUS, KOTOPOE XapaKTePU3YyeTCS MOBBIIMIEHHBIM COJEpPKaHU-
eM BPEJITHBIX U TOKCUYHBIX BeliecTB. OCHOBHBIE MTOCE/ICTBUS CUH/IPOMA:
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BOCIIAINTENbHBIE 3a00eBanusa, OP3, rpuii, actMa, ajJIeprun; pakoBble
3ab0/IeBaHus; CHIDKEHE paboTococoOHOCTH. XOTS 30POBbe JIOEH 1
ero poduIaKkTUKa — He eINHCTBEHHAS TPUUYNHA YUCTKU KOHAUITNOHEDA,
3arp43HEHHbBIE BO3/[yXOBO/IbI CTAHOBATCS IMOKAPOOMACHBIMU: CKOTLJICHUS
IPsI3U, MBLIU W KMpa BCIBIXMBAIOT OT MaJielIieil MCKPbI, 1 C TTOTOKOM
BO3/lyXa OTOHb MTHOBEHHO PacpOCTpaHdgeTcs 0 BceMy 3aanuto. [1poTu-
BOIIOKapHBIE KJallaHbl B CUCTEMaX BEHTUJISIIIUU MOTYT HE CPearupoBaTh
Ha WCTOYHUK BO3TOPaHusA, T.K. HAXOAATCSA IO IIOTHBIM CJIOEM IIBbLIH,
rpsA3U 1 Kupa. KOHTPoOb Hajl MCTOYHWUKAMU 3arpsi3HEHUI, OUMCTKA OT
MIBLJIEBBIX U JKUPOBBIX OTJIOKEHUH BO3AYIIHBIX KaHAJIOB, UX Je3nH(eK-
I — Ba)KHAs Y4acTh IIPOrPAMMBI MOAEPKaHUs HEOOXOUMOIO KadyecT-
Ba BO3/lyXa BHYTPU TTOMEIIIEHUN.

Pa3Hble Tunbl KOHOULNOHEPOB: OCOOEHHOCTU

CaMblii cTapbiil THUII OBITOBBIX KOHIUIIMOHEPOB — OKOHHUKU. OHM XOPO-
110 3HAKOMBI OOJIBIIMHCTBY COTPakAaH 10 MPUCHOMAMSITHBIM U3/EIMSIM
6aKMHCKOTo 3aBojia. B syurmme roabl MX BbIMycKaaoch 10 300 Thicsy
IITYK B TOI, & TIOTOMY <JOJITOKUATETN> 9TON TEXHUKU /10 CUX TTOP MOKHO
BCTPETUTH B Pa3IWUYHBIX aMUHUCTPATUBHBIX yUYpexaeHusX. KoHeuHo,
COBPEMEHHBIE OKOHHBIE KOHAMI[MOHEPHI KOMIIAKTHee U PaboTaioT II0-
tutie. OHaKO ypoBeHb KOM(OPTA, KOTOPBIM OHU JAI0T, TO-TIPEKHEMY
OCTaBJISET KeJaTh JIYUIIETO.

Bo-1miepBBIX, TP yCTaHOBKE OKOHHBIX OJIOKOB, YMEHBIIAETCS TLIOIIAIb
OCTEeKJIeHUs, a, CJIe/IOBATEJbHO, U OCBEIEHHOCTD.

Bo-BTOpHIX, «OKOHHUK» He JOJLKEH 3arOpa’kKUBaTh IJIOTHBIE IITOPBI
W JKaIi03M, MHaue OH OyAeT MOAAep:KUBaTh MPUSATHYIO MPOXJany HE B
ITOMEIIeHNH, a B TIPOCTPAHCTBE MEKAY OKHOM M IIITOPaMM.

B TpeTpbux, mpM HAIWYUM PaM CO CTeKJomakeTamMu (KaK TPaBUJIO,
TaKhe paMbl YK€ CTajd B KPYIHBIX TOpojax 6ojiee HOPMOM, HeXeIn
HCKJIOUeHneM Ha acagax 37aHWN BceX TUIIOB) OBYMHKA BBIZETKU He
CTOUT: JiellieBJe KyIUTh CIUIUT-CUCTEMY, YeM TiepejieiaTh OKHa.

Y OKOHHBIX CHUCTEM OXJIKAEHUS, IO CYTHU, BCETO /IBa JOCTOMHCTBA:
HU3Kasi CTOUMOCTh U TPOCTOTA YCTaHOBKU. lloaTOMy HeyIuBUTEJHHO,
YTO OKOHHBIE KOHAWITMOHEPHI TOJB3YIOTCS IIOMYJISIPHOCTBIO B PETHO-
HaX, T7e 0e3 KOHIUIMOHEpa COBCEM XYO, a JEHEr Ha MOKYIKY COBpE-
MEHHOW TeXHUKHU HeT. Tpu ueTBepTH MpojilaBaeMbIX B Poccuu OKOHHBIX
KOHIUITMOHEPOB OcejlaeT Ha Iore cTpaHbl: B PocTtoBckou, Boaropaackon
1 ActpaxaHckoii obmactax, KpacHomapckom u CTaBpOIOIbCKOM Kpasx,
a Takxke B pecryonukax CeBepHoro Kaskasa. A Bor B MockBe mian Ha
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Moeii poaute — B Caukr-Ilerepbypre — Takne BapuaHThI CEPE3HO JaKe
HE paccCMaTpUBAIOTCA.

«LlyMHOCTb» KOHOAULNOHEPOB: MUpbI N peannu

B oTsiume OT OKOHHBIX KOHUIITUOHEPOB COBPEMEHHBIE CILTUT-CUCTEMBI
paboTaioT mouTH OecuryMHo. biarogapst ToMy, 4T0 KOMIIPECCOP HAXOINT-
cs1 Ha yJIUIE, BO BHEITHEM OJIOKE, YPOBEHbD IIyMa y OBITOBBIX «CILJIUTOB>
HacTeHHOro Tuna B 8—12 pa3 HUXKe, UeM y «<OKOHHUKOBY (KOHIMIIMOHE-
POB CTapbIX MoJesei).

BaskHBII ILTIOC CIUIMT-CUCTEM — BBICOKast 9 (PEKTUBHOCTh U cBOGOIA
B BbIOOpe MecTa ycTaHOBKH. IIpaBma, 3ammxuBaTh BHYTPEHHUI OJIOK B
yTOJI KOMHAThI BCe-TaKU He PeKOMeHayeTcs. XOTsl ObI TOTOMY, YTO TEM-
TiepaTypHbIil (DOH B ITOMeNIeHNN OyaeT HePaBHOMEPHBIM — 9TO KOTJa B
OJTHOM MeCTe XOJIOJIHO, a B JIPYTOM TO-TIPEKHEMY >KapKO.

Ha 1 kBt asekTposHeprun MoKHO HOayYuTh Oosee 3 KBT Temia wim
X0JI0JIa, TOT/Ia KaK «OKOHHUK» JaeT MaKCUMYM — B 2 pa3a MEHbIIIE.

Criut-cucTeMbl YAOOHBI B yIpaBjieHHU. Bce coBpeMeHHbIE MOJEH
umeroT myasr /1Y, cHabKeHHBIN KUAKOKpUCTAIInIecKuM auciieeMm. C
€ro MOMOIIBI0 MOKHO BBIOPATh PEKUM pabOTHI, 3a7aTh HEOOXOMAMMYIO
TeMIIepaTypy, YCTAHOBUTD MOJOKEHNE BO3IYIIHBIX 3aCJTOHOK, 3aITyCTUTD
pasHooOpasHble JOMOMHUTEIbHBIEC (DyHKIMU. Eciau B kBapTHpe HEOOXO-
MO KOHIUITMOHUPOBATh 1—2 KOMHATHI, TO CIJIUT-CUCTEMA HACTEHHOTO
TUTa (B 4aCTHOCTHU, KOHKPETHO OTIMCaHHad B TyiaBax 1 u 2) — onTumanb-
HBI BapMaHT, JI0CTATOYHO TTPOCTOMN, HO JAIONNN MaKCUMyM KoMdopTa.

MecTa ycTaHOBKN KOHANLNOHEPOB
n obcnyxnBaHme

Bosibiiioe KOIMYecTBO BHEMTHUX OJIOKOB CITOCOOHO M3YPOIOBATH JI000T
dacaz. A Korja 3a yCTaHOBKY OepyTCs XalTypPIIUKHU UJIH MEJIKIE CE30H-
Hble (DPUPMBI y KOTOPBIX, MOHTaX («3a0€ecIIaTHO») Ha 3[jaHue, IIPOCTO
601pHO cMOTpeTh. HeBmomaa Topuariye BHeIIHME OJOKH, BUCSIINAE «CO-
IJIIMU» KOMMYHUKAIIMK, KOe-KaK yCTaHOBJIEHHBIE JpPEHa’KHbIe TPYOKH
HUKaK He yKpacaT xkuauiile uan gacan oduca.

Kpome Toro, KOHAMITMOHEPHI HYKIAIOTCS B PETYJISIPHOM CEPBUCHOM
obcykuBaHUN. BpeMst oT BpeMeHM HaZo IPOBEPSITH AaBJIEHNE B XOJIO-
TUJIBHOM KOHTYPE, CMa3bIBaTh MOAIIUITHUKY BEHTUISATOPA, YUCTUTH TETI-
J1000MEHHUK CKaThIM BO3IyXOM. I109TOMY, €eciii BaM Ipe/Jaraior moBe-
CUTh BHEIIHUI OJIOK Ha rojioi creHe 16-Tu ataxHoro goma (K mpuMepy,
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Ha 8-M 9Taxe), MOMHTEPECYNUTECH, KaK (prpMa cOOMPAeTCsT OCYIECTBIISTD
cepBHCHOe oOcayxuBanue? Bemb 6e3 HEro CpoK CaysKObI aske camoi
JIydieil TeXHUKNA MOXKeT OKa3aThbCs B 2—3 pa3a KOpoye IOJIOXKEHHOTO.

MeHHO TOSTOMY Hapy’KHBIE YCTPOMCTBA JIydllle BCETO YCTAaHABJIU-
BaTh Ha OAJKOHE, a OH, KaK M3BECTHO, HE PE3WHOBBIN (3THM BOIPOCAM
nocsdieHa raasa 2). Haittu Mecto g 3—4 MeTalindyecKUuX KOPIIyCOB
MOKET OBITh 3aTPYAHUTEIHHO.

[IpunuMast perienrie 0 KOHIUITMOHUPOBAHUK OOJIBIIIOTO YUCTIA TIOME-
IMeHNit, TTepedepuTe HECKOJIBKO BAPUAHTOB; MPUYEM HE 3aMeHYy OJ[HO-
TUITHBIX CHCTEM OJHOW MapKy Ha JIPYTyio, a TPUHIUNNAIBHO pa3Hbie
CXEMBI.

KononymnoHnpoBaHne HeCKOJIbKUX NMOMeLUeHUN

OnunM 13 BapWaHTOB KOHIWITMOHWPOBAHWS HECKOJBKUX TIOMEIIEHUN
ABJISIETCS. MYJBTUCILINT-cucTeMa. C OHUM BHENIHUM OJIOKOM 371eCh pa-
60TaeT OT 2 70 5 BHYTPEHHMX, TIOITOMY TAaKOTO KOHIUI[MOHEPA MOJKET
XBaTHUTh JIJIsT OCHAIIEHNsI BCEll MHOTOKOMHATHOU KBapTUPHIL. [[J1sT ofHOTO
Hapy»KHOTro 0JI0Ka MecTo Ha OaJKOHe BCerma Haiizercs, ma u dacan He
nocTtpasaeT. KoneuyHno, MOpOKY ¢ pa3BOJIKON KOMMYHUKAIUA B 3TOM CJIy-
vyae OOJIbINE, 2 CTOMMOCTh MOHTaKa HECKOJbKO YBEJTNINBAETCSI.

Ocob6eHHO MHTEPECHBI MYJIBTHCILIAT-CUCTEMbBI THIIA <«KOHCTPYKTOP».
K BHemrHeMy 6JIOKYy MOYKHO IPHIIEIUTH MTPOU3BOJIBHYI0 KOMOWHAIIMIO
BHYTPEHHUX OJIOKOB, MTOZOOPAaHHBIX B COOTBETCTBUU C PasMePaMU KOH-
KPETHBIX KOMHAT. JTO BBITOIHO, €CIU B JKUJIUIIE IPeobiafaioT HeOOoIb-
e ToMelleHusI, paaMepoM Menee 20—25 M2

Jlns koMmHaTHI 1I0mmabeio B 10 M2 0OBIYHO XBaTaeT MOIHOCTU yCTa-
HOBKH, 9KBUBaJeHTHOU 1 kBT Xos01a (3aMOpOKEHHOTO BO3/yXa ), MUHU-
MaJIbHAs MOIIHOCTDH OOJIBITMHCTBA MOHOCILIAT-cucTteMm 1,8...2,2 kBT.

[IpOoM3BOACTBO MYJBTHCILIUT-CUCTEM OCBOUJIO OOJBIIMHCTBO (DUPM
MTPOM3BOJAIINX MOHOCIIUT-CUTEMBI, & BOT <«KOHCTPYKTOPBI» U3 He-
CKOJIBKMX BO3MOJKHBIX 9JIEMEHTOB ¥ OJIOKOB IIPEJIAraioT JajleKo He BCe.
Takyio TexXHUKY BBIMycKaooT (upmbi-tiponsBogutenn: Daikin, Hitachi,
Mitsubishi Electric, Mitsubishi Heavy, Sanyo.

Kpome toro, Airwell, Daikin, Fujitsu General u Hitachi npexmara-
10T MYJBTHCILIAT-CUCTEMBI, B KOTOPBIX COYETAIOTCS BHYTPEHHUE OJIOKK
Pa3IMYHBIX TUIIOB: HACTEHHbIE, KAaHATbHBIE, KACCETHBIE, HATTOJTHbHO-TIOTO-
JIOUHBIE; OHU K€ W OTKPHIBAIOT CaMble IMTUPOKNE BO3MOKHOCTH TIPU OCHA-
MIEHUW 3JIUTHOTO KUabs. OTedecTBEHHOE MMPOU3BOICTBO TPECTABIEHO
3aBOJZIOM <«JJieMallly. JTO MPeANPUITAEe OCBOUIO BBIITYCK COBPEMEHHBIX
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CILUTUT-CUCTEM, He YCTYMAIOINX HEKOTOPHIM 3apyOesKHBIM aHATOTaM.

BhINycK CIJIUT-CHCTEM TOJBKO KaHAJIBHOTO THUIIA OCBOEH IIPaKTHUYEC-
KM BCEMU BEAYIIUMHU MUPOBBIMU (DUPMaMu. ITO SIMTOHCKHWE KOMIIAHUU
Daikin, Fujitsu General, Hitachi, Mitsubishi Electric, Mitsubishi Heavy,
Panasonic, Sanyo, Toshiba, espomneiickne — Airwell u Clivet u uspauin-
ckue — Electra m Tadiran, a taxxke amepukanckue — Carrier, McQuay,
Lennox, Rheem u York (Bce mmeroT mpescraBUTEILCTBA U TPOM3BOICTBA
B KHP).

Co3pgaHune komgoprta

Emnte oguu BapuaHT co3gaHus KOM(GOPTa B HECKOJbBKUX IMOMENEHUSIX C
TIOMOII[bI0 OJHOTO KOH/UI[MOHEpPA — KCIIOJb30BaHUE CILIAT-CUCTEM Ka-
HA/TbHOTO THIA. BHyTpeHHMI 6GJOK TaKOro KOHAUIIMOHEpPA HAXOMIUTCS
Ha/[ TIOJ[BECHBIM TIOTOJIKOM, ¥ PACIPEIEIIeT OXJIaKICHHBIA BO3LYX IIO
CHICTEME BO3yXOBOOB. JTa CETh MOKET OXBAThIBATh CPa3y HECKOJBKO
roMerieHnit (KOMHAT), a IPU OMPEIeIEHHBIX YCIOBUSX C MOMOIIBIO Ka-
HAJIBHOTO KOHAMIIMOHEPA MOKHO OPraHM30BaTh U IPUTOK CBEJKEr0 BO3-
IyXa C YJIUIBL

B ycioBUsIX TOpPOACKON KBApTUPHI Yallle BCErO MOCTYIAIOT CJEIYyFO-
muM o6paszom. UToObl coxpaHuTh KybaTypy (M0JIe3HYTO ILIOINaIh, He 3a-
TPOMOJKIICHHYI0 MeOeIbIo 1 MPUOOPaMK) B JKIJIBIX KOMHATaX, BHYTPEH-
HIi 6JI0OK KaHAJbHOTO KOHAUI[MOHEPA MPSYYT TaM, r7ie 60JIbInast BBICOTa
TIOTOJIKA, B O0IINEM-TO, He HY;KHA: B TEMHOI KOMHATe, B KOPUIOPE WJIN
tyanere. Ecim oHu motepsioT B BEICOTY OT 25 10 40 cM, 5T0, B 001EM-TO,
He MPUHIUIUATBHO. 3aTO B OXJIAXK/IAeMbIX KOMHATaX IMOJBECHOU IOTO-
JIOK «ChecT» Bcero 10—15 ¢cM — POBHO CTOJIBKO, YTOOBI TIPOIIE BO3/IY-
XOBOJI. A eCji BBIBECTH BO3AYIITHBIE PEIIETKU HAJ [BEPSIMU, BELYIUMU
13 KOMHAT B KOPUZOP, TO (DAIBIIIOTONOK B JKUIBIX TTIOMEIMICHUSAX MOKHO
W He JieJ1aTh BOoOIIe.

IIpaBma, mpuM ycTaHOBKE KaHAJBHOTO KOHIUIIMOHEpPA HEOOXOAMMO
IIPOBE/IEHNE TIPOEKTHHIX PabOT € I[eJbI0 TOYHOTO mogbopa cedeHui BO3-
IyXOBOMOB; Bellb TPeOyeMyio TeMIepaTypy MOKHO OyZeT yCTaHOBHTD
TOJIBKO B OJHOM U3 OXJIa’KJAEMbIX TTOMEIIEHN, B OCTaJbHBIX OHa OyIeT
PEryJnpoBaThCsl OMOCPEAOBAHHO, B 3aBUCHUMOCTH OT TOTO, KaKoe 3Ha-
yeHMe 3aJaHO B KOHTPOJIbHOM KomHarte. U ecim HempodeccruoHaabHO
TIOZIOWTH K BOIIPOCY NMPOEKTUPOBAHUS IMaMeTPa BO3MyXOBOJAOB (1 MeCT
IOl HUX), TO B OCTAJbHBIX IIOMEIIEHUSIX MOKHO «HEIOOXJIAAUTh> WJIN
IIEPEOXJIaIUTh BO3/IYX.
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Ynnnepbl n paHkonbl
(ccoinka http://biblio.aqua-therm.ru/kondiz/kon_pod2.shtm)

Uusiepsl U paHKOUIBI — 3TO IeHTPaJbHbIEe CUCTEMbBI KOHAUITMOHUPOBA-
HUST; OHU CIIOCOOHBI CO37aTh KOM(OPTHBIN KJIMMAT JJIs I[EJIBIX MHOTO-
3TQXKHBIX JIOMOB, U TIOTOMY TOIYJISIPHBI TIPU CTPOUTEJIHCTBE U PEKOHC-
TPYKIIMU HEKUIBIX (IIPOM3BOACTBEHHBIX) 3JaHUI OGAaHKOB, IEJIOBBIX
IIEHTPOB, 0(PHCOB, TOCTUHUI], Aa9POITOPTOB.

[TpuHIUT pabOTHI TAKMX CUCTEM CJIEAYIONIUI: XOIOMUIbHBIA arperat
(uniep) coepuHeH ¢ BHYTpeHHUMU Ojokamu (daHkoiaamu) Tpybamu,
10 KOTOPBIM IUPKYJUPYET OXJKJICHHAS BO/A WU CHEIMAJbHBINA pac-
TBOp. K crcreme TpybONpoBOOB MOTYT MOAKIIOYATHCS (DAHKOMIBI pas-
JIMYHBIX TUIIOB (HacTeHHbIe, HAIlOJIbHbIE, TIOTOJOUHbIE) U MOITHOCTEM.

CBexuil BO3/yX TO/AeTCS C YJAUIIBI B MTOMENIEHUS C TTOMOIIBIO TeH-
TPaJbHOTO KOHAUIIMOHEPA, KOTOPBIA OYHUIIaeT ero u oxJaxaaer. lleH-
TPAJIbHBIN KOHAWIMOHED YTUIU3UPYET TEIJIO: XOJOMHBIA BO3AYX, TO-
JlaBaeMbIii B TIOMellleHe B 3UMHUI TePUOJI, TOJI0rPeBaeTcss BO3IYXOM,
KOTOPBII, HA0OOPOT, BHITATUBAETCS W3 3JaHUS; DKOHOMUTCS SHEPIHS,
3aTpaurBaeMasi Ha 0OOTPEB IPUTOYHOTO BO3LyXa.

OcHoBHOE TIPEeUMYIIECTBO I[EHTPAJIbHBIX CUCTEM KOHAUIIMOHUPOBA-
HUSI — OJTHA XOJIOJWJIbHASI MalllMHA MOXKET c03/1aTh KOM(OPTHBIE YCJIO-
B JIJIs paOOTHI K OTbIXa B OTPOMHBIX 3[[aHusX. [Ipyroii mitoc — uuiiep
1 TIeHTPaJbHBI KOHAMIIMOHEDP paclioJiaraloTcs B IOjBajie, Ha TeXHUYeC-
KOM (MJIM ITOKOJIBHOM) 9Take, Yep/lake WU Jake Ha Kpbilie. Takoe pas-
MelleHne pabounx arperaToB IO3BOJIET He HapyIlaTh apXUTEKTYPHBIHA
00JINK 37aHUS.

DaHKOWIBI, KOTOPHIE YIAJEHbI OT BOMOOXJAXKIAIONIEN CUCTEMBI Ha
NecSITKA MeTpoB 0e3 yimepba s KaueCTBEHHON paboThl, MO Au3aiiHy
IpUOIKEHBI K BHYTPEHHUM OJIOKAM CILIUT-CHUCTEM, YTO TAKKe II03BO-
JisileT ONTUMAJbHO BIMCHIBATh UX BO BHYTPEHHUU uUHTepbep. Pasnuiia
TJIABHBIM 00pa3oM — B BO3MOKHOCTH OYE€Hb OOJIBIIOTO YAAJEHUS — 0
COTHU METPOB.

TpaguioHHble IeHTpPAJbHbIE CHUCTEMBI KOHIUIITMOHWPOBAHMUS He3a-
MEHUMBI B TIO/I3EMHBIX COOPYKeHUIX (B TOM 4YHCJie — B METPO), TOPTo-
BBIX KOMILJIEKCaX, OTPOMHBIX aBTOCTOsIHKaX. [Ipu KemaHmu MX MOKHO
HCIIOJIH30BaTh 1T 000TpeBa IOMEIICHUIA.

B sumHuii mepmos; (paHKONIBI CIIOCOOHBI MTOJTHOCTHIO 3aMEHUTDH CHC-
TeMy TIapoBOTO oToIieHus. /[ aToro B (paHKOUIBI MMOaeTcs ropsidast
BOJIa 110 BTOPOMY KOHTYPY WJIU TTPOU3BOAUTCS MEePEKII0YECHNE CUCTEMbI
C YnJIaepa Ha OTOIMUTEIbHBIA KOTE.
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3-3a 5TUX MPENMYIIECTB I[€HTPaJbHbIE CHCTEMbI KOHIUIMOHIPOBA-
HUSI TTOTIYJISIPHBI BO BceM Mupe. CaMbIMU M3BECTHBIMU W KPYITHBIMHU ITPO-
M3BOIUTENSIMU TAKOTO 0OOPYAOBAHUS SIBJSIOTCS aMEPUKAHCKIE (UPMEI
¢ moayBekoBoit ucropueit Carrier, York, Trane, a Taxsxe Daikin, Hitachi,
Airwell, Argo, Glimaveneta, Clivet, Electra u gpyrue.

OcHoBHBIE TTapaMeTPhl YNJIJIEPOB:
e xoJofonpousBoauTeabHOCT (0T exuuuil 70 1500 kBT);

® [IPU HAJIWYUU TEMJIOBOrO Hacoca (B OIpe/eIeHHBIX MOJEJSAX) —
TeTJIONPOU3BOAUTENBHOCTD (KBT).

OcHoBHbBIE XapaKTEePUCTUKN (PaHKOMUIIOB:
® XO0JIOJIOTTPOU3BOAUTENBHOCTD (OT €UHUI] 0 AeCATKOB KBT);
® TIPOM3BOAMTENHHOCTDH MO BO3AYXY (M3/4).

qI/IJIJlepI)I MOJKHO pa3/ic/JInTb Ha 2 THna: c BO3AYHIHBIM OXJIAKIICHUEM
KOHZAEHCATOPpa XU C BOAAHBIM OXJIaKAECHHMEM KOHACHCATOPA.

O6a Thma YUIIEPOB MOTYT OBITH KakK:

® YWJJEPbl CO BCTPOEHHOUW HACOCHOU cTaHIMel (TUapaBIdYeCKUM
KOHTYPOM);

e ymIepbl O€3 TUAPABINYECKOTO KOHTYpa. K HUM HEOOXOAMMO 1Mo-
m00paTh HY;KHYIO HAaCOCHYIO CTaHIIHIO.

Yunsepsl ¢ BO3AYIIHBIM OXJIQKIEHUEM MOKHO Pa3/leJinTh Ha 3 TPYII-
bl TI0 UX PACIOJIOKEHUIO:

1. UWJIJIEPpBL C OCEBBIM BCHTHJIATOPOM [JId OXJIAKACHHNA KOHAEHCA-
TOPA. YcranaBiuBamTCST BHeE IIOMEIECHuA: Ha 6aJIKOHaX, VJHnIeE,
IIJIOCKUX KPbIIIaX;

2. YMJUIEPHI C IEHTPOOEKHBIM BEHTUISITOPOM JJISI OXJIAXKIEHMS KOH/IEH-
catopa. MOryT ycTaHaBJAUBAThCA B 3aMKHYTHIX TTOMEIIEHUSIX BHYTPU
smanuii (mofBajax, Yepiakax, CAy:KeOHbIX HoMeleHusix). Jms ox-
JIAKIEHUS OHU COeTUHEHBI ¢ YJUIIEH C MTOMOIIbIO BO3YXOBO/IOB;

3. YWIIEepBl ¢ BBIHOCHBIM KOHJIEHCATOPOM (MX TakKe MOKHO ycCTa-
HABJIUBATh B 3aMKHYTHIX IIOMEIIEHUSX, a KOHAEHCATOPHBII OJIOK
BBIHOCUTH BHE TTOMEIEHNS).

MDaHKOIMIBI MOHTUPYIOTCS Ha TOJY, Ha cTeHe (Ha paccrosHuu 20—
30 cM OT moJia) MAM Ha TOTOJKe. Takske CyIecTBYIOT OECKOPIIyCHBIE
(baHKOIJIBI, KOTOPblE MOHTUPYIOTCSI 3a TIOJIBECHBIMU TTOTOJIKAMHU, JIeKO-
paTuBHBIMU TlaHe M. DAHKOWIBI TPOUBBOAATCS C OJHUM WJIU JBYMS
TEILIO0OMEHHIKAMI.
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B cooTBeTcTBUM € 3TUM CHCTEMa MOKET OBITh:

e ByXTpyOHasi — B Hell MCMOJB3YIOTCS (DaHKOWJIBI C OIHWM TeTl-
JI00OMEHHUKOM, B KOTOPBIN IMOCTYMAET XOJOAHBIA WU TOPSUUii
TEIJIOHOCUTEND (0T YnJIepa C TeIJI0BBIM HACOCOM);

e YeThIpeXTPyOHast — (haHKOMIBI C ABYMs TEIIOOOMeHHUKaMu. B
OIUH TIPU 3TOM IOJAETCS TEIJIOHOCUTENb OT YMUJjIepa, a BO BTO-
poil — ropsiuasi Bojla M3 CUCTEMBI T[EHTPAJIBHOTO OTOILIEHUS.

[Ipy MCITO/IP30BAaHUU YETHIPEXTPYOHOI CHCTEMBI (DAHKOMIBI 3MMOI
paboTaroT KaK paguaTophl IEHTPATbHOTO OTOIIEHHS (II0ITOMY HX Hao
yCTaHABJIUBATh IO/ OKHAMMN).

[Ipy TpoeKTUPOBAHUU CUCTEMBI UYMJLIep-(DaHKOWIbI TTPOU3BOJISTCS
CJIeyIONINe PacyeThl:

® OIPENENSIOTCS TEIJIOU30BITKA 110 KayKIAOMY ITOMEIIEHUI0 U ITOJI-
OupaloTcs B Kaxaoe ToMelneHrne (GaHKOMIbI HEOOXOMMMONR XJa-
JIOTIPOM3BOINTEIBbHOCTH;

e 1[I0 CyMMe TeIUIOM3OBITKOB IMOAOUpaeTcs Yujiep HeoOXOAMMOMN
XJIA10-, TEMJIOMPOU3BOAUTETbHOCTY;

® IIPOBOJUTCS TUMPABINYECKUN DPACYeT CUCTEMBl /JIA OIIpeleIeHUs
JINaMeTPOB TPYOOITPOBOIOB KAKIOTO yYaCTKA.
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B 2T0li raBe IOMEINEHHI IOJIe3Hble U MHTEPECHBIE AOPAOOTKUA K IIPO-
MBIIIJICHHBIM 3JIEKTPOHHBIM YCTPOMCTBAM U HOBBIE pa3paOOTKH, CO3/IaH-
HbIe 3a MOocJiefHee BpeMs. HaJlel0Ch, BCEM TeM, B KOM JKUBET <«PaJUOJIIO-
OUTEIb> STH HOBBIE CXEMBI M JOPAOOTKHU TPUTOAATCS B IMPAKTHUUECKOM
NesITeIbHOCTH.

5.1. MowHbin BIN anga pomalwuHen
naéopatropuu U3 KOMMNbIOTEPHOro
GoldenPower monenen LC-B250ATX,
LC-B350ATX, a Ttakke InWin IP-P300AQ2,
IP-P350AQ2, IP-P400AQ2, IP-P350GJ20 n

aAHaJIOrM4YHbIX HA waeocxeme ™na «2003»

Boabmioit mitoc kommbiorepHoro BII (mamee BII 11K), B ToMm, uTOo OH
cTabmabHO paboTaer Mpu M3MEHEHWH ceTeBOro Hampsukenus oT 180 mo
250 B (#exoropbie 9K3eMILISIPbI paboTaloT W Tpu OOJbIlleM pasbpoce
Hanpsixkennii). Ot BII IIK momtaoctsio 200 BT, peasibHO MOJyYUTH TO-
JIe3HBIN TOK Harpy3ku 15—17 A, a B ummyibcHOM (KPaTKOBPEMEHHOM pe-
’KMMe TTOBBIIIEHHOI Harpy3kn) — 10 22 A. Y xomnbioTepabix BII 350 Br,
MOJIE3HBIN TOK B HArpy3Ke MPOMOPIITMOHATBHO BO3PACTaeT.

Kommbiotepabie BII tunosoro psima ATX12 (puc. 5.1), nmpenna3Ha-
yeHHbIe 1 ucnoab3oBanug B 11K Ha 6ase mporeccopos Pentium IV,
BBITIOJIHEHBI Ha Mukpocxemax 2003, AT2005Z, SG6105, KA3511, LPG-
899, DR-B2002, IW1688; conep:;xaT MeHbIllee KOJUIECTBO AUCKPETHBIX
3JIEMEHTOB Ha TIJIaTe, UMEIOT MEHbBIITYI0 CTOUMOCTbD, YeM TTOCTPOEHHBIE Ha
ocHoBe nonyJspHoro MM — mukpocxembr TL494.

OranunrenbHass 0coOOeHHOCTh Takux DIl — 24-KOHTaKTHBIA pasbeM
U 4 JIOTIOJTHUTEJIbHBIX KOHTAaKTa B BU/IE OTAEJbHOTO IiTekepa. MOXKHO
OKUIaTh, UTO B MEPCIEKTUBE «OIOMKeTHBIe» KoMIbioTepHble BII OyayT
BBITIOJTHSATHCS Ha OCHOBE 9THX, UJIU MOJAO0OHBIX MUKPOCXEM IPYTUX (DUPM-
npousBoauTesneil. OgHaKo, CI0KHOCTb B TOM, UYTO JIOTOTUTIA (DUPMBI-TIPO-
u3BoUTEST HA Kopiyce MukpocxeMbl 2003 HeT, mouck mHdopmaiuu o
Heil 3aTpyaHeH. TeM BakHee mepenaTh HapaOOTAHHBIN OIBIT MEPEETKH
n peMoHTa TakuM bII BceMm 3aMHTEpECOBAaHHBIM UUTATEIISAM.

BIT ITK MOXHO TIPUMEHSITh HE TOJBKO TI0 TTPIMOMY Ha3HaueHUIo, HO
U B BUJle UCTOUHUKOB TUTAHUA NJIsI MUPOKOTO CIEKTPA 3JEKTPOHHBIX
KOHCTPYKIMI JJIsT ioMa TPeOyIonuX I CBOei pabOoThI IOCTOSHHOE
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Puc. 5.1. BHewHwun sua BN MK Tnnosoro paga ATX12

Hanpsokenus 5 u 12 B. Ilyrem He3HAuMTENbHON TepeIesKu, OTTUCAHHOM
HIKE, C/IeIaTh 9TO coBceM He TpyaHo; a mpuobpectu BII TIK moxkHO
OT/IEJIbHO KaK B MarasuHe, TakK U OBIBIINI B yIOTpeOJIeHUN — Ha JI0O0M
paanopbiHKe (ecar He XBaTaeT COOCTBEHHBIX «3aKPOMOB») — 3a CHMBO-
guuyeckyio 1eny. Itum BII IIK BbITOIHO OTAMYalOTCs B TEPCIEeKTHUBE
IIPUMEHEHUs B JOMAIIHeR 1abopaTopuul paIruoMacTepa OT BCEX APYTUX
ITPOMBITIIJIEHHBIX BaPUAHTOB.

B 6noke mumranust xkommbioTepa GoldenPower JNC wmopeneit LC-
B250ATX u LC-B350ATX, a takxke InWin IP-P300AQ2, IP-P350AQ2,
IP-P400AQ2, TP-P350G]J20 ycranosimena mukpocxema 2003 IFF LFS
0237E, B unbix BcTpeuatorcas BAZ7822041H, 2003 BAY05370332H,
DR-B2002, SG6105. Bce atn MuUKpocxeMbl KOHCTPYKTUBHO OTJIMYAIOT-
cd IPyT OT Jpyra Ha3HAYeHUEM BBIBOJIOB U <«HAUMHKOWY», HO MPUHIIUII
paboThl y HUX aHaJOrmuHbii — Tak Mukpocxema 2003 IFF LFS 0237E
(mamee — 2003) — IINUM (ILIupoTHO-UMITYJIBCHBI MOJYJISITOP CUTHA-
J0B) B Kopryce DIP-16.

Jlo HeaBHETO BpeMeHu OOJIbIIMHCTBO KoMITbIoTepHbIX BII mpoussosic-
TBa KUTAWCKUX (DUPM, BBIMIOJHAIOCHh Ha OCHOBe MHKpocxembl ITIVM-
kouTposiepa TL494 dupmbr TEXAS INSTRUMENTS (http://www.
ti.com), uau ee aHAJOTOB APYruX (QUPM-TTPOU3BOAUTEJIEH, TaKUX KaK:
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MOTOROLA, TEXAS INSTRUMENTS TL494, FAIRCHILD A494,
SAMSUNG KA7500, FUJITSU MB3759, GL49, MB3759, NE5561,
SG3524S, UPC49, GL494, GM494, IR9494, TSM 108, XR494, ECG172,
MB375, IR3MO02, MB3759, UA494DC, UA494PC, UC494, UC494CN,
UPC494C, TL494CDR2, TL494CDR, ULNS8194R, IR3MO, IR949,
MS5T494, mA494PC, MB3759, UC494CN, UPC494C, XR-494CP,
ECG1729, MB3759, ULN8194A, UPC494C, MB375, ULQS8194R,
IR3MO02, TA76494P, ULQ8194A, UA494DM, MB37. 9Tu xxe Mukpo-
cxema umetoT otedectBeHHBbIN aHasmor KP1114EY4 u KP1114EY 3 (110-
KOJIeBKA BBIBO/IOB B OT€UECTBEHHOM WCITOJHEHUU Pa3jnyHast).

5.1.1. Mertoguka npoctoro tecruposaHns ATX
6/10k0B nuTaHna Ha mukpocxeme 2003

Eciu 610K muTaHUs He 3aIlyCKaercsl, YTO HYKHO B IIEPBYIO OYepelb
CHSATH KPBIIIKY KOpIyca (BUJ Ha pucC. 5.2) U TPOBEPUTH OKCUJIHBIE KOH-
JIEHCATOPBI M JPyTHe 3JIEMEHTBbl Ha MeYaTHOW TjIaTe BHEITHUM OCMOT-
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Puc. 5.2. Bua Ha BIN MK LC-B250 ATX CO CHATOWM KPbILLIKOW kKopnyca
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Oxcunnbie (2JIEKTPOIUTUYECKHE) KOHJIEHCA-
TOPBI SIBHO TIOJJIEXKAT 3aMeHe, €CiM UX KOpIryca
B3AYTHl (KaK IMOKa3aHO Ha PUC. 5.3) W eCclIu OHU
umeiot conporuBieHre mMenee 100 kOm — ompe-
NIesIeTCsT <IPO3BOHKON» OMMETPOM, K IIPUMEpY,
M830 B COOTBETCTBYIOIIEM PEKUME U3MEPEHUN.

BTopsiM sTamomM mpoBepsieM IUOAHbBIE COOPKH.

5.1.2. Kak 6bICTPO BOCCTaHOBUTb

«youTtsii» BIMP Ha mukpocxeme R —
Puc. 5.3. BoiasneHHble
2003 BHELWHNM OCMOTPOM
, HencnpabBHbIE OKCNOHbIE
OpHa U3 yacTo BCTpEYaIoNIMXCsl HEMCIIPaBHOCTEN KOHAEHCATOPb MO
BbIl na ocnoBe muxpocxembr 2003 — orcyrcTBUE nuTaHuio B BN MK

CTaOMIBHOTO 3alycKa. 3alyCK ITPOU3BOAUTCS

KHOTIKOI Power Ha mepe/Heil maHe I CUCTEMHOTO OJI0KA, IPH 3TOM KOH-
TaKThl KHOTIKM 3aMbIKaiOTCs U BBIBOA 9 Mukpocxembl U2 (2003 u aHa-
JIOTUYHOI) COeIUHSIETCS ¢ <KopiycoM» (obmmum mpoBomoMm). B «xoce»
9TO, KaK MPaBUJIO, 3eJIeHbIA U YePHBIN MPOBOJA.

CaMoe mpocToe BOCCTAaHOBJEHUE CBOJIUTCS K OTCOEAWHEHUIO OT Tie-
yaTHOU 1atel BeiBoZa 9 mukpocxembl U2. Teneps BII 11K Bkiatouaetcs
CTaOMIBHO TIyTEM HaKaTUsI Ha <«YEPHYIO» KJIABUINY Ha 3a[HEl MMaHean
CHCTEMHOTO 6JI0Ka. ITOT METO[ XOPOIIl TEM, YTO ITO3BOJISIET U aasee 6e3
peMoHTa (KOTOPBIN He BCeTa BBITOJICH) MCII0JIb30BaTh MOPAJIBHO yCTa-
peBiuii komnbioTepHbiid BII naum Toraa, korpa BII ucnosb3dyercs He Mo
HA3HAUYEHUIO, K MPUMeDPY, JJd MUTAHUS 3JEeKTPOHHBIX KOHCTPYKIUN B
JIOMAIITHEN PanoII00NTEIbCKOM TaOOPATOPHHL.

5.1.3. Ocob6eHHOCTN 3agep>xkn Power Good

Ecyau nepen BKIIOUeHEM TUTAHUS yAEPKUBATh HAXKaTOM KHOIIKY «resets
1 OTIIyCKaTh Yepe3 HeCKOJIbKO CEKYH/I, UMUTUPYIOT YBEJIUUYCHUE 3a/1CPK-
ku curtana Power Good. Tak MOKHO IIPOBEPUTH IPUYMHBI HEUCIIPAB-
Hoctu morepu manHbix B CMOS (He Bcerma «BuHOBaTa» Oarapeiika).
Ecau nannbie (K mpuMepy, Bpems ) NMepruonyecku TepsIoTCs, TPOBephTe
3a/IePKKy TIpU OTKJIOYeHUU. /[ aToro «reset» HaKMMAlOT Iepen OT-
KJIIOUYEHUEM MUTAHU, U YIEP;KUBAIOT ellle HeCKOJIBKO CeKYH/l, UMUTUPY S
yckopenune cugTus curtiana Power Good. Eciu ipu TakoM BBIKIIOYEHIN
JIaHHBIC COXPAHSIOTCS, /10 B OOJIBIION 3a/€P/KKe TIPU BBHIKIIOYCHI.
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5.1.4. YBesimyeHne moujHoctu LC-B250ATX

N3meHneHna B nnare BI1 MNK

Ha neuatnoit mate (puc. 5.2) yCTaHOBJIEHBI JBa BBICOKOBOJIBTHBIX
OKCHIHBIX (3JIEKTPOJIUTUYECKHX ) KOHIeHcaTopa, eMKOCcThio 220 MkD Ha
pabouee Hampstkenne 200 B. [lnsg yayumenus duabrpaiun, ociadie-
HUSI WMIIYJIbCHBIX IIOMEX M, B UTOTE, JJsI 00ECIIEYEeHHST YCTONUYMBOCTHU
koMmIibloTepHOTO BII K MakcuMa/lbHBIM Harpy3kam, 3T KOHAEHCATOPbI
3aMEHSIOT Ha aHajoru Gosbiieii emkocTH, K npumepy, 680 mxd Ha pa-
6ouee Hanpsikenne 350 B.

3ameHa OKCUAHbIX KOHAOeHcaTopoB
M yCTaHOBKa BeHTuJisTopa

[Tpoboii, moTepst eMKOCTH Wi 0OPBIB OKCHIHOTO KOHAEHCATOPA B CXe-
Me BII ITK ymeHnbImaeT wiv cBOAUT Ha HEeT (DUJIBTPAIIUIO TTUTAIONIETO Ha-
npstkerns. Hanpsokenne Ha 0OKIafKaX OKCUIHOTO KOHAEHCATOpa B YCT-
poiictBax BII ITK mopsinka 200 B, emkocTs B quamnazone 200—400 MrD.
Ruraiickuii npousBogutesb (VITO, Feron u npyrue) ycraHaBiuBaer,
KaK TPaBUJIO, caMble JiellieBble TIJIEHOYHbIE KOHEHCATOPhI, HE CUJIBHO
3200TSICh HM O TEMIIEPATYPHOM PEXKUME, HU O HAJEKHOCTH YCTPOICTBA.
OxcunHbll KOHZIEHCATOP B IAHHOM CJiy4yae MMPUMEHSIETCSI B YCTPOUCTBE
BII B KauecTBe BBICOKOBOJIBTHOTO (DUJIBTPA MUTAHUS, TTOITOMY JIOJIKEH
66ITh BeICOKOTEMITepaTypHbIM (105° C).

He cMoTpst Ha pabouee HaNpsKeHNe, YKa3aHHOE Ha TAKOM KOHJIEHCATO-
pe 250-400 B (c 3amacom, Kak ¥ MOJIOKEHO), OH BCE PABHO <«CHAET»...

BricokoBoasbsrHBIE KOHIeHcaTophl hupMm KX, CapXon, HCY CD11GH
u ASH-ELBO043 — 3T0 BBICOKOBOJBTHBIN OKCUIHBIN KOHIEHCATOP, CIie-
I[IATHbHO Pa3pabOTaHHBIN 71 IPUMEHEHNS B 9JIEKTPOHHBIX YCTPOMCTBAaxX
nuTanusg.Ecau ake HeT HeMCIIPaBHBIX, IPOBEPEHHBIX BHENTHUM OCMOT-
pOM, CJIEeYIOIUM IIIarOM BCe PaBHO BbIIaWBaeM OKCHUJIHbIe KOHJEHCa-
TOpBl Ha mmuHe +12B, BMecTo HUX ycTaHaBJAWBAaeM aHAJOTH OOJIbIIEH
emixocti: 4700 Mx®D Ha pabouee Hampsikenne 25 B. YuacTok meyaTHOi
miatel BII ITK ¢ okcnaHbIMU KOHAEHCATOpaMU TI0 MMUTAHMIO, TTOJIeXKa-
IIMMU 3aMeHe IIpeCTaB/leH Ha puc. d.4.

BeHTHISTOp aKKypaTHO CHUMaeM M yCTaHaBJAMBaeM HAao0OpPOT — Tak,
4yTOOBI OH JyJI BO BHYTPb, a HE HAPYXKY; 9TO HOBOBBEJECHHE YJIyUIIAET
OXJIKIEHUE Palu0dJIEMEHTOB, 1 B WUTOTE TOBBIINIAET HAJEKHOCTh YCT-
poiicTBa TIPH JIUTENbHON aKcIyataiun. Karis MammmHHOro (OBITOBO-
ro) Macjia akKKypaTHO 3apOHeHHasI BO Bpallaioluecs eTajad BEeHTUISTO-
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pa (MG)KI[y KprJIB‘{aTKOﬁ N OCbhIO BJIGKTpOI[BI/IFaTeJIH) He IIOMENIaceT, 110
MOCMy OHbITy 3HAUYUTEJIbHO YMCHBHII/IJICH mymM OT Bpall€HHA.
3ameHa anoaHbix cOOPOK Ha 6osiee MOLHbIe

Ha meuarnoit maate BIT IIK guoxtbie cOOpKku ycTaHOBJIEHBI Ha Paau-
aTopax, UX BUJI U yY9aCTOK TIJIAThI TIPEJICTABJIEH Ha PUC. J.5.

Puc. 5.5. Bug neuarHom nnatbl ¢ yCTaHOBNEHHBIMW ANOAHLIMK COOPKaMN,
noonexatwiumMmy 3amMeHe
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B mentpe ycranosiena coopka UF1002T (o nmuranuio 12 B), crpa-
Ba — PsIIOM, Ha 9TOM paguaTope, yCTaHOBJIeHa auogHas cbopka D92-02,
obecreunBaroIast nutanue —5 B; ecim 9T0 HampsiKeHHe B JOMaITHeE
nmabopatopur He HY)KHO, JaHHYIO COOPKY THIIa MOKHO 0Oe3BO3BPATHO
BbIMasATh. D92-02 paccunrana Ha Tok n0 20 A u nHanpsixkenue 200 B (B
MMITYJIbCHOM KPaTKOBPEMEHHOM PeKMME B pas3y OOJIBINNIL) TI09TOMY OHa
BrostHe TtoaxoauT /st yetanoBku BMecto UF1002T (Tok 1m0 10 A).

Ha puc. 5.6 mpencraBien BHe-
IMIHWI ~ BHUJ  JUOAHBIX  COOPOK
UF1002T u 60ee motruoit D92-02
B Kopmyce TO-247.

Huonnyio  cOopky  (UPMBI
FUJI D92-02 wmoxHO 3ame-
unth Ha S16C40C, S15D40C,
S30D40C, 40CPQO060, 30CQ0450,
CTQO060, PSR16C40CT, S20C40C,
SBL2040CT, SAC/D95-04 (namps-
xenne no 400 B) 20FL2CZ51A
(300 B). 2SC2625, SB3040PT (Tox
30 A), S30D40C (40 B); Bce oru B
AAHHOM CIyHae JUIH SaMOHbI IOJIX0™ Puc. 5.6. Bug gnopHbix coopok UF10021

nst. Y 1oz ¢ 6apbepoM HIOTTKY  (pega) n Gonee oo DI2-02 (cnpasa)
MeHbIIle TafieHne HanpsuKeHus U,

COOTBETCTBEHHO, HarpeB.

OcobeHHOCTD 3aMEHBI B TOM, YTO <IIITaTHasl» AUOAHAsT cOOPKa 110 BbI-
xony (mmHa 12 B) UF1002T" uMeeT mOTHOCTBIO TIJIACTMACCOBBIN KOPITYC
13 KOMITO3UTA, TIOITOMY KDPEIUTCS K 001ieMy paauatopy (IIpOoBOIIIei
TOK TIJIATWHE) € TIOMOIIBIO0 TEPMOIIACTHI, HO 6€3 orpaHuYeHui. A 1romHast
coopka FUJI D92-02 (1 aHAJIOrMYHBIE) UMEET METAINIECKYIO IIJIACTHU-
HY B KOPIIyCe, YTO MPEIoaraeT 0co0yio OCTOPOKHOCTD MPHU €€ yCTa-
HOBKE Ha pajiiaTop — 4Yepe3 00s13aTeIbHYI0 U30JUPYIONIYI0 MPOKIALKY
U UDJIEKTPUIECKYIO M0y MO/ BUHT.

[Tpuunna BbIXOA U3 cTPOst AuoaHBIX coopok UF1002T — B BeIOpOCAX
HATPsUKEHUs Ha AMOaX C aMIUTUTYAOH, YBeIMUNBaIOIIencs: pu paboTe
BII mox marpyskoit. Ilpu majeiiieM NpeBBIIEHUN JOIYCTUMOTO 00-
patHOro HampsukeHust Auoabl IIIoTKY mosyyaroT HeoOpaTUMBIN IPOOO,
TI03TOMY PEKOMEHIyeMast 3aMeHa Ha 00Jiee MOIIHBIE TUOIHBIE COOPKU B
ciaydae mepcriekTuBHOTO ncnonb3oBanus bII IIK ¢ MoliiHol Harpyskoi,
oIpaB/laHa.

k
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5.1.5. BbiBOg nurtaHuns

BeiBomum nBe kaemmbl u3 BII s noak/aoyeHus BHeNTHEW Harpy3Ku.
A cnenan 3To ¢ TOMONIBIO ABYX (OIMHAKOBOU JIJTUHBI) OTPE3KOB (HEHYXK-
HOTO) TIPOBOJIa CETEBOTO THUTAaHUS KoMmmbioTepHoro BII m moakarodna
K KJIEMMHMKY BCe TPU IIpeJBapUTEIbHO MPOIAsHHbIE KUJIbl B KaXKIOM
poBoaHuKe (puc. 5.7).

e

e Mgt
& N

=

Puc. 5.7. [ogknio4eHne BHEeLHEN KNEMMbI K KOMMbIOTEPHOMY Bl
0N MOLLIHOW Harpy3ku

[l yMeHbllleHUsT OTepPU MOIIHOCTU B IMPOBOJHUKAX, WAYIIUX OT
BII k marpyske. IlofoiieT u Apyroi sJaeKTPUYECKIil Kabeab ¢ MeIHOM
(MeHbIIe TTIOTEPU) BUTOM KUJIOU (MHOTOKUIbHBIN), K ipuMepy, IIBCH
2x2.5, e 2,5 — ceyeHue OHOTO ITPOBOIHUKA.

Takke MOKHO He BBIBOJWTH IPOBO/Ia Ha KJIEMMHWK, a Bbixox 12 B
nozakounTh B Kopiryce bII IIK k HeucnosbzyemoMmy pazbeMy CeTeBOTO
kabesst monutopa ITK.

5.1.6. OnucaHne v npuHUunn paboTsi

Hanpsxenne nurtanuga Vee (BbiBog 1) Ha mukpocxemy U2 mocrtymnaer
OT MCTOYHUKA Jie;KypHOTOo HampstbkeHuss +5V _SB. Ha orpunarenbHblii
BXoz ycuaurenas ommbku IN Mukpocxemsl (BBIBOZ 4) ITOCTYIIAET CyMMa
BBIXO/HBIX Hanpsikenuit UIT +3,3 B, +5 B u +12 B, cymmarTop BeITIOJTHEH
COOTBETCTBEHHO Ha pe3uctopax R57, R60, R62.

YrpaBisieMblii cTabuaInTpoH MuUKpocxeMbl U2 HCIONb3yeTcs B CXe-
Me OIITPOHHOI 0OpaTHOW CBSI3U B MCTOYHUKE JEKYPHOTO HAPSKEHUS
+5V_SB, BTOpOil CTaOMIUTPOH HCIIOJB3YETCS B CXeMe CTaOMIN3aIiiu
BBIXO/IHOTO HampskeHus +3,3V.

Hasnauenue BbiBogoB MukpocxeMbl 2003 mpexcrasieno B Tabm. 5.1.
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Tabnuua 5.1. HasHadeHme BbIBOAOB MUKpocxembl 2003

Homep
O0603HayeHune
BblBOAA BoinonHaemasa ¢pyHKUUS
BbIBOOA 2003

Bxopg, curHana PS_ON, ynpaBnaouwero
paboTor BlN: PSon=0, Bl Bko4eH,

PSon 2 NPVCYTCTBYIOT BCE BbIXOAHbLIE HAMPSKEHUS;
PSon=1, Bl BbIKIOYEH, NPUCYTCTBYET
TONbKO OeXYpHOE HanpsxeHne +5V_SB

V33 3 Bxopn Hanpsxerua +3,3 B

V5 4 Bxon HanpsxeHua +5 B

V12 §) Bxopn, HanpsxeHusa +12 B
OP1/0P2 8/7 Bbix0abl ynpaBneHna ABYXTAKTHBIM

NOMYMOCTOBbLIM Npeobpasosarenem bl

TectupoBaHve. Bbixon ¢ OTKPbITEIM
konnektopom curHana PG (Power Good):
PG=0, 0OOHO WK HECKOMbKO BBIXOOHbIX

P .
G & HaMpsXeHUn He COOTBETCTBYIOT HOPME,
PG=1, BbIXOOHbIE HANPSXeHWA BT
HaXOOATCA B 3a0aHHbIX Npenenax
Ynpasagiowm 9NeKTpod yrnpasigemMoro
Vrefi 11
CTabuUIMTPOHa
Fb1 10 Karop, ynpaBnsaemoro ctabunmtpoHa
GND 12 OB6LWwKW NpoBOA,
Bbix UINTENS OLKOKW U OTPULLATENbHbBIN
COMP 13 on yC enga ownd oTpuuare
BX0[, komnapartopa LM
IN 14 OTpuuaTenbHbI BXOM, yCUNUTENSA OLINOKA
[ONOXUTENbHBIV BXOL, YCUIUTENS OLLMOKN,
NOAKITIIOHEH K BHYTDEHHEMY UCTOYHUKY
SS 15 Uref=2,5 B. BeiBOO, cnonb3yeTca
ON9 opraHmMsauny «<Markoro crapra»
npeobpasosarensd
. Bxoa ona noaKIo4YeHna BHELLHEro
Ri 16
pesncTopa 75 kOm
Voo ’ HanpsxeHre nutaHns, NoakIoYaeTca K

OEXYPHOMY UCTOYHKMKY +5V _SB

PR 5 Bxon, ana opranHusaumm 3awmytel bi
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Cxema yIpaBJIeHHSI BBIXOIHBIM ITOJIYMOCTOBBIM ITpe0Opa3oBaTeieM
BII, BbhimosHEHA 1O JABYXTaKTHOM cxeMe Ha TpaH3uctopax Q1, Q2
(obo3Hauenue Ha meuvaTHoi 1iare) tuma E13009 u Tpancdopmarope
T3 tuma EL33-ASH (puc. 5.2), o cTaHmapTHOI cXeMe, IPUMEHSIEMOi
B KoMibioTepHbIX DII. B3aumosamensiembie Tpansuctopsl — MJE13005,
MJE13007, MJE13009 (¢pupmsr Motorola) BbIlycKaioT MHOTHE 3apy-
6exxHbIe (PUPMBI-TIPOU3BOUTEIHN, TIOITOMY BMecTO abbpeBuaTypsl MJE
MOTYT MMPUCYTCTBOBaTh B MapKUPOBKe TpaH3uctopa cuMBoabl ST, PHE,
KSE, HA, MJF u npyrue.

JIJist mUTaHUsT CXEMBI UCIIOJIb3YeTCs OTeabHast 00MOTKa TpaHchopMa-
Topa AexypHoro pekuma T2 tuma EE-19N. Uem 60JbIIyi0 MOIIHOCTD
nmeer TpaHchopmarop T3 (uem Touie MPoOBOJ MCIOJb30BaH B 0OMOT-
Kax), TeM Gosbiie BbhixogHo# Tok Bcero BII IIK. B pasnanunbix mevar-
HBIX TIJIaTaX, KOTOPble MHE TTPUXO/IUIOCHh PEMOHTHUPOBATh, «PacKaunBalo-
1e» TPaH3UCTOPbI uMenn HaumeHnoBanue 2SC945 u H945P, 2SC3447,
2S5C3451, 2SC3457, 2SC3460(61), 2SC3866, 2SC4706, 2SC4744,
BUT11A, BUT12A, BUT18A, BUV46, MJE13005, a o60o3Hauenve Ha
mate Q5 u Q6; mpu aToM Ha 1aTe Bcero Tpu (1) TpaHsucropa.

Taxske, kak u cama (equHcTBeHHas ) Mukpocxema 2003 IFF LFS 0237E —
obosnauera U2, mpu 9TOM Ha ILIaTe HET HU OZHOro obosnauexus U1
i U3. OgHaKo, OCTaBUM 3Ty CTPAHHOCTh B 0OO3HAUEHUU 3JIEMEHTOB
Ha TeYaTHBIX TIJIaTa «HA COBECTU KUTANCKOTO TpousBoputensy. Camu
0003HaueHUs He MPUHINITHAIBHDL [JTaBHOE OT/INMYMe paccMaTpUBaEMbIX
o6sokoB nuTanus thna LC-B250ATX — Hajauuue Ha IjIaTe OIHONW MUK-
pocxemsbl Tumia 2003 IFF LFS 0237E u BHelmHU# BU/ TJIaThl, COOTBETCT-
BYIOIIUH puc. 5.2.

B Mukpocxeme mpuMeHeH yIpaBiseMblii cTaOmauTpoH (BeiBoab 10,
11), anamornunsiii TL431; oH McHOAB3yeTCS A CTAOMIM3AIUK T[EIN
nutauud 3,3 B. [Ipuuem no npaktuke moero pemonTa bII IIK paccmart-
pUBAEMbIX MOJEJIe, UMEHHO 3TO — camoe c1aboe MeCTO B KOMITbIOTED-
HoM BII. Ilpexnae yem mensaTh mukpocxemy 2003 pekoMmeHyio cHavasa
MIPOBEPUTH ITY IIElb.

5.1.7. Ocob6eHHOocTb BIT Ha mukpocxeme 2003 un
npuopuTeT 3aLnThbl

Curnajs, ypoBeHb KOTOPOTO TPOMOPITMOHATIEH MOITHOCTA Harpy3KH
peobpasoBaTesisi, CHUMAETCS CO CPefHell TOYKU MEePBUYHON OOMOTKHU
pazzenuTeabHoro Tpancopmaropa 13, manee depe3 amon D11 u pe-
suctop R35 moctymaer Ha KoppekTupyioiiyio mnemouky R42, R43, R65,
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C33, mocne koropoil momaercss Ha BbIBOA PR Mukpocxembl. [losTomy
B JIaHHOI CXeMe YCTaHaBJIWBATh MPUOPUTET 3aIIUTHI M0 KAKOMY-I100
OJHOMY HAIIPSLKEHMIO 3aTPYAHUTEIBHO; MPHUILIOChH OBl CHUIBHO M3Me-
HUTH CXEMY, YTO HepeHTabeabHO II0 3aTpaTaM BpeMeHu. B apyrux cxe-
Max kommbioTepHbix BII. K mpumepy, B8 LPK-2-4 (300 BT) nanps:xenue
¢ katoma caBoeHHoro auoga Hlortku tuma S30D40C — BeITpAMUTENS
BBIXOJIHOTO HamnpstkeHus: +5 B, moctymaer Ha Bx0ox UVac MUKpocxembl
U2, u ucnosb3yeTcs /i KOHTPOJISI BXOAHOTO MUTAIOIUM TIepeMeHHbIM
HanpsxxenneM bII.

5.1.8. Kak noBbicUTb (MBMEHUTb) BbIXOA4HOE
HarnpsxKeHume

Peryaupyemoe BBIXOAHOE HAIPsIKEHME OBIBAET IOJIE3HO IS OMAITHEH
mpaboparopun. K mpumepy, aist mutanust or KomibioTepHoro BIT amek-
TPOHHBIX YCTPOMCTB [JII JIETKOBOTO aBTOMOOWJIS, T/E HANpPSKCHHUE B
6oproBoii cetu (mpu paboraitomem asuraresne) 12,5—-14 B.

Yem Oosibliie yPOBEHDb HATIPSIKEHUsI, TeM OOJIbIIE ITOJIe3HAsT MOIHOCTD
9JIEKTPOHHOTO ycTpoiicTBa. OCOOEHHO 9TO BakKHO JJIST PaJMOCTAHIINMN.
[l mpuMepa paccMOTpUM aJaANTAllAIO TOMYJISIPHOU PaJMOCTaHIIUU
(tpancuBepa) k Hamemy BII LC-B250ATX — moBbIllieHre HAMPSIKEHUST
o mune 12 B mo 13,5-13,8 B.

[IpumanBaem mojcTpoevHbIil pe3uctop, k npumepy, CI15-28B (kena-
TEJILHO ¢ WHEKCOM «B» B 0003HaueHNN — TpU3HAK JUHEHHOCTH XapaK-
TepucTUKM) conportunyeHueM 18—22 kOm mexny BIBOJIOM 6 MUKpOCXe-
Mbl U2 1 mmuoit +12 B.

Ha Boixoz +12 B ycranaBiuBaeM aBTOMOOMIbHYIO JaMIIOuKy 5—12 Br
B KaUeCTBE dKBUBAJICHTA HArpy3Ku (MOKHO MOJIKJIIOUUTH U TTOCTOSTHHBIN
pesuctop 5—10 OM ¢ MoOUTHOCTBIO paccestHust OT 5 BT u BbiIIire).

ITocsie paccMmoTpenHoi HesHauuTeabHol gopaborku BII IIK Bentu-
JISTOP MOXKHO He TOAKII0YATh U caMmy TJIaTy B KOPITYC He BCTaBJISITh.
Bxuatouaem BII, k mune +12 B nmoakaioyaeM BOJBTMETP U KOHTPOJIUPYEM
HampsikeHuve. BpaiieHreM IBU)KKA TTEPEMEHHOTO Pe3NCTOpPa yCTaHaBJIM-
BaeM BBIXOJIHOe HampskeHue 13,8 B.

BrikjtouaeM mUTaHUE U 3aMepPIeM OMMETPOM TIOJTyYUBIIIEECsS COIPO-
TUBJIEHUE TIO/ICTPOEUHOTO pe3ucTopa; Temephb, Mexay mmHoN +12 B u
BBIBOZIOM 6 Mukpocxembl U2 mpumnanBaeM TOCTOIHHBIN PE3UCTOP CO-
OTBETCTBYIOIIETO COMPOTUBJIEHUS. TakM Ke 00pa3oM MOKHO CKOPPEK-
TUPOBATh HANPSLKEHHME TI0 BBIXOAY +5 B; orpaHMYMTENBHBIN PE3NCTOP
nojikatovaoT K BeiBOAY 4 Mmukpocxembl 2003 IFF LFS 0237E.
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5.1.9. lNpoBepka cpabaTbiBaHNs 3aLNTbI

3aKopoOTUTE TOHKUM TIPOBOjIoM, K mipumepy MIT®d-0,8 muny +12 B
Ha Koprmyc (0OIIuii TMpOBOM), HANPSKEHNE MOJKHO MPOMacTh. YTOOBI
OHO BOCCTaHOBUJOCH — BbIkIounTe BII Ha mapy MunyT, A5 paspsgna
BBICOKOBOJIBTHBIX KOHZleHcaTOpoB B BII, cHuMuTe myHT (IlepeMbluKky),
yaanuTe SKBUBAJIEHT Harpysku u Bkiaounte BII cHoBa; oH 3apaboraer
B IIITATHOM pEKUME.

Ilepenenantbie, TakuM oOpa3om, koMmmbiotepHbie BII paboraror romga-
MU B peskuMe 24 yaca ¢ TIOJTHOU Harpy3KOi.

5.2. NMNpeoOGpa3oBaTenb HaNPAXXeHns

HOETaTI/IBHOFO QOHaBH

ITo cay4aio mprobpes IOPTATUBHBIA CBETOAMOAHEIN (DOHAPD (KATAKCKO-
rO MPOU3BOJICTBA) C AKKYMYJIITOPOM BHYTPU U C BO3MOXKHOCTBIO BKJITO-
YeHUs JIaMITbl HaKaJuBaHUS (BO3MOKHOCTD MEPEKJII0UeHNS MeX/TY KJac-
TepOM U3 8-MU CBEPXbSPKUX CBETOAUOJOB U KPUIITOHOBOU JIAMIION Ha
HanpsikeHue 5,4 B). BHyTpu Takske pacrosiokeHo 3apsiiHOe YCTPOMCTBO
s akkymyasitopa. Kpome toro, ponaps (puc. 5.8) coBmelren co cse-
TUJTBHUKOM C JIAMIIOU JTHEBHOTO CBeTa, MOIIHOCTHIO 6 BT, nuTatotieiics
C IIOMOIIBIO CIIEI[UAIBHOrO IpeobpasoBaTess Hanpsukenus 6—150 B.

Puc. 5.8. BHewHnn B, NOPTaTUBHOIO MHOMOLIENEBOro poHaps
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IToxcBeTka ¢ mOMOINBIO 9HeprocOeperamoueil Jamnbl (gaxee — IJI)
tuna Osram Dulux S7W, peannsoBanHast B JaHHON KOHCTPYKIUH, BEChMa
ymobHa 17151 MHOTHX 1esieii. C MoMOoIbio Hee MOKHO YMTaTh B IajIaTKe, B
TYPIIOXO/i€, B IOXOJHBIX YCJIOBUAX HETPEPHIBHO B TEUEHUU 6-TU YaCOB —
6arofapsi MajJoMy 9HEpPromoTpebAeHUI0 JIaMIIbl IIPU YCIOBUM IIOJIHO-
CTBIO 3aPSIKEHHOTO BCTPOEHHOTO akKKyMyJisiTopa. Vicnbitanus oHaps u
ero CBETUJIbHUKA C dHeprocOeperaiomieil JaMoi «Ha IIPOYHOCTb> IIPO-
BOJIMJINCh MHOIO B CeJIbCKOM MecTHOCTH Ha mpotsikeHuun 2010 roga.

MHe IpeJICTaBIsSIeTCsl CXEMHOE pellleHre peodpa3oBaTe/is HAPsKe-
HUS BeChbMa yAAUHbIM U TIEHHBIM JIJII TOBTOPEHUS B IPYTUX KOHCTPYKITU-
X, W /IS IIPUMEHEHUsI TOTOBOM ILJIAaThI IIpeoOpa3oBaTesis JJIsd TUTAHUS
IJI morHOCTHIO 10 8 BT — B aKkBapuyMHOM CBETWJIbHUKE. JJIEKTpUYecC-
Kasi cCXeMa yCTpOiicTBa Impeobpa3oBaTesisi, CKOMMPOBaHa MHOIO C ITeJart-
HOIl ILJIaThI U TIPejCcTaBjieHa Ha puc. 5.9.

5.2.1. MNMpuHuynn paboTbl yCTPOUCTBA

YerpoiicTBo, peann3oBaHHOE TIO CXeMe JABYXTAaKTHOTO UMITYJIbCHOTO TIpe-
obpasoBareist HapspKeHus: paboTtaeT ¢ yactoToi mpumepro 112 kI B
ocHOBe cxembl Mukpocxema 11494 — TOTOBBII MUPOTHO-UMITYJIbCHBIN
MOJIYJISITOP CUTHAJIOB, TIO9TOMY CXeMa M YCTPOUCTBO B IEJIOM TOJydaeT-
csd BechbMa MPOCThIM. Ha BBIXO/IE CXeMBbI YCTAaHOBJIEHBI BBICOKOBOJIBTHBIE
BBHINIPSIMUTEIbHBIE AMOABI YABauBaloOI[e Ipeobpa3oBaHHOE HalpsLKe-
Hue. B mpeobpasoBarene B kauectBe T1 MCIIONIB3yeTCS TOTOBBIN BBICO-
KOYaCTOTHBIN TpaHc(opMaTOp MapKu 13 GJI0KA ITUTAHUS «YCTapEBIIEro»
npuntepa Canon BJC-2000, mapku EL33-ASH. Ilocse 3amepa compo-
TUBJIEHWsST 0OMOTOK OTHOCHUTEJIBHO JIPYT JPyTra sICHO, YTO COOTHOIIEHUE
ux (I x II) pasuo 1:20. OTBoA B MepBUYHOI OOMOTKHU CA€JIaH POBHO OT
ee cepenuHbl (TO €CTh TIEpBUYHAsT 0OMOTKA B JIAHHOM CJIy4ae COCTOWT
13 ABYX MosoBUHOK). [lockosbky Takux TpanchopmatopoB tuma EL33-
ASH ot crapeix BII npuHTepoB y MeHsI CKOMUJIOCh HECKOJIBKO, S Pa30-
OpaJi OMH U3 HUX, ¥ MOT'Y KOHCTaTHPOBaTh, YTO BTOPUYHASI OOMOTKA €r0
coctout u3 220 BUTKOB mpoBoja nuamerpom 0,3 MM.

[Tocrostuubie pe3uctopsl R1 u R2 3aia0T mmpuHy UMIyJIbCOB Ha BbI-
xoze mpeobOpasoBaTenss. CxeMy MOXKHO YIIPOCTUTh, U He MCIOJb30BaTh
R1, R2, npu atom 4 BeiBoj, DA1 Hajmo cOeAMHUTH ¢ OOIKMM IIPOBOJOM
(MUHYCOM TIUTaHUA).

Pesuctrop R3 (coBmectno ¢ xonzmercatopom C1) samaer pabouyio
yacToTy. B He3HauuTeNbHBIX TIpefiesiax ee MOKHO peryaupoBaTh. lIpu
yMeHbBINIaeM COTPOTHUBIeHUsI pesuctopa R1 wactoTta reneparopa 1mpeobd-
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pazoBaTtesisa yBenuuuBaeTcsd. [Ipu yBeqndyeHUM eMKOCTU KOHZIEHCATOpa
C1 — gacTora yMeHBIIIaeTCs, 1 HA0OOPOT.

5.2.2. O peranax

Muxkpocxemy TL494 moxno 3amenuth Ha 1114EY4; aTo monublii aHa-
sor. Momtaeie MOII-nnonessie Tpansuctopsr VT1, VT2 xapakrepusy-
I0TCSI MQJTBIM BPpEMEHEM TIePEKJIIOUEHUST U TTPOCTON CXeMOW yITpaBJIeHUS.
Nx moxuo 3amennutb Ha IRFZ44N, IRFZ46N, IRFZ48N (uem 6oJbiie
nudpa B MApKUPOBKE — TeM MOII[HEe 0 TOKY aHaJIor).

BwmecTo BhITIpsIMUTENbHBIX UMITYJAbCHBIX AuooB HER307 monoiiayT
HER304—HER306 nin K/[213 ¢ m06b6iM GyKBEHHBIM HHIEKCOM.

OxcuaHbie BBICOKOBOJIBTHBIE KoHAeHcaTophl C3 u C4 — ¢ paboumm
HanpsskeHueM He meHee 200 B, tuma KX, CapXon, HCY CD11GH,
ASH-ELBO043.

[Tutanue mpeobpasoBaTesist OCYLUECTBIAETCS OT MOPTATUBHOIO aKKY-
myasitopa (puc. 5.10) ¢ manpsokenueM 6 B u emkocthio 1.2 A /4.

3aluTy CXeMbl OT IEPEerpy3Kd M OOPATHOTO BKIIOYEHUS MUTAHUSI
(TIipu IpUMEHU TOTOBOW TJAThl B JAPYTUX KOHCTPYKIIUSX) MOKHO pea-
JIN30BaTh uepe3 MpefoXPaHUuTe b U INOJ, BKIIOUEHHBIN B MPSIMOM Ha-
MpaBJIEHUN Ha BXOJIE.

Boixo, kak BUIHO U3 cxeMbl (puc. 5.9) oT/imdyaeTcst BBICOKOM pasHu-
1eil TOTEeHIIMAJIOB; U OH He 3allyHTUpPOBaH pe3ucTopoM. [loaTomy mpu
MOJKIIOYEHNH CXEMBI, €€ 9KCIUIyaTaIl[ii PEKOMEHIYI0 COOM0IaTh MEphI
6€30I1aCHOCTH, ITOCKOJbKY BBICOKOBOJIBTHBIN 3apsi/i HAIIPSIKEHUST COXPa-
HSIeTCS B TE€UYEHUU OJHMX CYTOK. He BKiouaiiTe maHHBINA mpeoOpa3oBa-
Tesb 0e3 Harpysku — IJI jJaMIbL.

5.2.3. NHble BapunaHTbl NTpUMeHeHus

AJI, yrpaBiisiemMble ¢ TIOMOIIbIO PACCMOTPEHHOTO TPeoOpa3oBaTeist, MOXK-
HO MCITOJIb30BATh /IS JIOKAJTbHOM TTOJICBETKU rapaxa, akBapuyMa, cajJoHa
aBTOMOOMJIST ¥ BO MHOTHX CXOJHBIX CJIyYasix.

5.3. [lomalwlHa 9 noKkanbHaqa NnoAcBeTKa Ha

MOLUHbIX CBeToOAMNOAaX
.

B 6ompimux KBapTHpax W YaCTHBIX JOMax B BedepHee WM HOYHOE Bpe-
M$ TPYIHO TIPOCJIE0BATh 10 TEMHBIM KOPUAOPaM WU JiecTHUIaM. [l
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Sealed Rechargeable Bs
For Emergency Ligr?ttt i/

6V_1.2AH

CAUTION:DO NOT SHORT CIRCUIT

£% Sealed battery mugi
‘) be recycled or
" -

disposed of proparly

Constant Voltage Ch
Valtage regulation’ r..zr:\:—r.sw
Standby use 6. 75V~8.90v

Max chatging. curran 0.38A

Puc. 5.10. BHelWwHW B1a, nopTatvBHOIO akkymyngaropa ana doHaps

cOOCTBEHHO# 6€30I1aCHOCTH, YTOOBI He IEePEIBUTAThCs, YTO HA3hIBAETCS,
Ha OINYIlh, TPUXOJUTCI HAKUMaTh Ha KJABUINY W BKJOUATh OCBeIe-
Hure. MHOTHE TaK M TIOCTYIAIOT, HO €CTh U aJbTePHATUBHBIN BapuaHT —
CBETUJIbHUKU MATKOTO CBETA, KOTOPbIe MOKHO YCTaHABJIUBATh aBTOHOM-
HO B JIIOOOM MeCTe Ha YCMOTPEHHE XO3sMHa, B YACTHOCTU HEJANEKO OT
II1Y xoumuimoHepa, 4TOOBI JIETKO B3SITh IIYJBT B PYKHU, HE MEIIKasl B
TEMHOTE.

Kpome 6e3yCI0BHBIX «ILIIOCOB», TAKME CBETHIBHUKI NMEIOT HECKOJIb-
KO CYIIIECTBEHHBIX HE/IOCTATKOB.

Bo-mepBbIX, aBTOHOMHOCTDh — IIATaHUEe OT OaTapeil, KOTOpbIE CO Bpe-
MeHeM TPUXOAT B HETOJHOCTb.

Bo-BTOpPBIX, B KauecTBe OCBENIAIONIETO 2JEMEHTOB B TaKUX yCTPOIiC-
TBaxX 3a/IeiCTBOBAHBI JaMIIbl HaKaJUBaHUd, uMemoIlue (Kak U Bce JaM-
bl HAKaJWBaHUS OTHOCUTEIbHO cBeTOAno/10B) Hu3kuil KIIJI, manbrii
pecypc paboThl U TOTPeOIAIONIE OTHOCUTETHHO OOJBINON TOK. B Ka-
yecTBE aJIBTEPHATUBHOTO 9KOHOMHWYHOTO BapuaHTa IIpejJjaraercs Ipo-
CTO€ 2JIEKTPOHHOE YCTPOMCTBO (cXeMa KOTOPOro MokaszaHa Ha puc. 5.11)
Cc TIpUMeHEeHWEM B KauyecTBe OCBETUTENbHBIX 3JIEMEHTOB CBETOAMOIOB
OOJIBIION MOIITHOCTH.

IJTOT UMITYJTbCHBI HU3KOBOJBTHBINA PETyJIATOP MOIIHOCTU MOCTOSH-
HOTO TOKa TI03BOJISIET U3MEHSTHh SIPKOCTh CBEUEHUS MOIIHBIX CBETO/INO-
JI0B WJIU 3HaYeHMe TOKa B JII0OOW aKTMBHOW HarpysKe.
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[To cpaBHEHMIO € CBETUIbHUKAMU HAa OCHOBE JIaMIT HAaKaJIMBAaHUS TaKoe
YCTPOMCTBO JIUIIEHO TJIABHBIX HEJOCTATKOB — pecypc pabOThI CBETONO-
JIOB COOTBETCTBYET HECKOJBKUM JIeCATKAM THICSY YaCOB, IIPeyCMOTPeHa
BO3MOKHOCTD TIJIABHOUW PETYJTUPOBKUA MOIHOCTUA OCBEIIEHUS, YCTPOIiC-
TBO TIPeIHAa3HAYEHO I TUTAaHUS KaK OT aBTOHOMHBIX HCTOYHUKOB TOKa
(6aTapeek, aKKyMyJISSTOPOB), TaK U OT CTAI[MOHAPHOTO CTa0MIN3UPOBAH-
HOTO MCTOYHUKA IMUTAaHUS ¢ HanpsukeHuem 6...15 B.

KpoMe TOTO, OHO TPOCTO B TOBTOPEHUW, COMEPKUT BCETO OHY
KMOII-MuKpocxeMy ¥ TOJ CHIY JaKe PaIroa00UTENI0 ¢ HeOOMbIIIM
onbiToM. [IprMeHeHMe B cxeMe CBETO/IMO/IOB TT03BOJISIET IIUPOKO PaCIITH-
PUTH €e BO3MOKHOCTH.

Tak, BMecTO yKa3aHHBIX Ha CXeMe CBETOJMO/IOB YCTAHOBUTH CBETO/IM-
OBl JIIOOOTO I[BeTa CBeYeHMsT (CHHETO, JKEJITOr0, KPACHOTO, 3€JIEHOTO 1
APYTHUX), a KpOME TOTO, YCTAaHOBUTH JaKe MUTAIOIINE CBETO MO/l — TOT-
7la TaHHOE YCTPONCTBO MOKHO C yCIIeXOM NPUMEHSTh B KauecTBe aBa-
PUITHOM MHANKAINN KaKUX-JTUOO0 MPOIECCOB, IPUYEM SPKOCTh CBEYCHUS
He YCTyIMaeT SIPKOCTU HECKOJbKUX MWHUATIOPHBIX JIaMIT HaKaJIUBaHUS
(1a Hampspkenus 6,3..13,5 B) ¢ abGCOMIOTHON BBITOMON IO MTPOIOJIKU-
TeJIHbHOCTU d(PHEKTUBHON PabOTHL.

YeTpoiicTBO JIETKO TIepeobopymoBaTh AJisd IIABHOM PEryJIMPOBKU OC-
BEIEHHOCTH B CaJOHE aBTOMOOMJIS, a TaKKe JJis PETYJIUPOBKH SIPKOCTH
TIOZICBETKY MTPUOOPHON MaHe I U MHOTUX APYTUX MOAXOASAIINX CIyJasix.
Jl71st 9TOTO €ro Hafo BKIYNUTH B 3JCKTPUUECKYIO IIEIh aBTOMOOMIIS.

5.3.1. MpuHunn paboTsi

B ycrpoiictBe (aaexkTprueckasi cxema puc. 5.11) nmpuMeHeHa MUKPOCXe-
ma K561JIE5, oba sineMenTa KOTOPOI BKJIIOUEHBI IO CXEME NWHBEPTOPOB.
B kaxmoit mukpocxeme K561JIES 1o 4eThipe OJHOTHITHBIX 3JIEMEHTA.
DpoHT U cpe3 BBIXOIHOTO MMITYyJIbca He 3aBUCAT OT (hOPMBI BXOJHOTO
curtaja. Ha snementax DD1.1 u DD1.2 cobpan reHepaTop mpsMOyTOJIb-
HBIX UMITYJIbCOB C PETYJINPYEMON CKBaKHOCTHIO.

Nmmysibehl ¢ BBIXO/A BTOPOTO 3JeMEHTa TMOCTYMAOT Ha 3aTBOP MOIII-
HOTO TIoJieBoTOo TpansucTopa VT1, B 1emb KOTOPOTO 4Yepe3 OTpaHudu-
TesbHBIE pe3rucTopbl R3 1 R4 BkitoueHa Harpyska — /iBe IeTu 0 YeThIpe
ceeronuona HL1-HLS8. Tpausuctrop VT1 — npu oTcyTcTBUM cUTHAa
Ha BXOJle MMeeT OOJIBIIOe CONMPOTHUBIeHKEe (TopsiaKa HecKOJIbKUX MOM)
TIepexo/ia CTOK-MCTOK, TIO9TOMY TOK ITOTPeOIEHIST YCTPORCTBA HUITOKHO
MaJl — BCETO HECKOJIBKO MKA (KOT/Ia CBETOITMO/IBI HE CBETSITCS ), © MOKET
noxoxuthb 10 200 MA (B 3aBHCHMOCTH OT peskrMa paboThl YCTPOHCTBA U
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TUTIA TTPUMEHEHHBIX MOIITHBIX CBETOAMO/OB).

Tpanauctop mepexoAuT B PEKUM HACBITIIEHUS, KOT/la Ha BBIXOJle WH-
Bepropa DD1.2 mprcyTCTBYIOT UMITYJIbCHI C TIPe0OIaaoniM BHICOKIM
ypoBeHb HampsikeHus. Korga Ha BXojge TPaH3MCTOPHOTO KJIOYa MPeo0-
JIaIaloT MPSIMOYTOJIbHbIE UMITYJIbChI C HU3KUM YPOBHEM (3TO 3aBUCUT OT
MOJIOKEHUS TIePEMEHHOTO pe3ucTtopa R2, peryaupyiomiero CKBa;kHOCTb
VMMITYJIbCOB) TPAH3UCTOP 3aKPHIBAETCSI, TOK YePe3 CBETOUO/IbI YMEHbBITIa-
eTCs BILIOTH /IO TIOUYTHU MOJHOTO €r0 OTCYyTCTBUS.

Apxocts cBeroamonoB HL1-HLS8 wu3ameHsercs B 3aBUCUMOCTH OT
YMEHbIIIEHUS WJIN YBEJTWYEHUSI YaCTOTHI TOSBIEHUS TOJOKUTEIbHBIX
IIMKOB MMITYJIbCOB Ha BbIXojle asemeHTa DD1.2. Bee Hencnonb3oBaHHbIe
BXOJ/IbI OCTaBIIUXCSI 2-X ajieMeHTOB Mukpocxembl DD1 (BbiBOABI 9, 10,
12, 13) xenareabHO OOBEAMHUTH MEXKAY COOON M TOAKIIOYUTD K <«+»
TATAHNS.

TpansucTop ciemyeT yCTaHOBUTH Ha TEIJIOOTBO, OH TOTpebyeTcs B
caydae JJIUTEJbHOTO UCIOJb30BAaHUSA yYCTPOMCTBA BO BKJIIOUEHHOM CO-
CTOsSHUU (B pekume 24 yaca).

[Tepexmiouenre TpaH3UCTOPA MPOUCXOIUT C TTOUYTU TOCTOSHHOU Yac-
totoir 330 It. C momomibio nmepeMeHHoro pesucrtopa R2 (ckemareabHO
npuMeHuTh CIIO-1bB) ckBaxkHOCTh UMITYJIbCOB MOXKHO U3MEHATDH TaK,
YTO MOIIIHOCTb, TIO/IBO/IUMAsT K HarpysKe, BapbUPYeETCs B TIpejiesiax oT 5
10 95 % oT npeneabHOTO 3HaueHUs1. CBeueHre CBETOANO/IOB MOTYIaeTCsT
MSTKHAM, MEPIIaHus He 3aMeTHO.

5.3.2. HanaxunBaHue

HanaxxuBanus ycrpoiictBo He Tpebyer. B Mecre coeuHeHus BHIBOJOB
1, 2, 4 muxpocxemsr DD1 ociuimorpadoM yao6HO KOHTPOIUPOBATh Ha-
JINYMe UMITyJIbCOB U TIPU U3MEHEHUM TOJI0KEeHUS IBUKKA TIEPEMEHHOTO
pesuctopa R2 ux cKBa)KHOCTbD.

5.3.3. MoHTax

[TeyaTHast TaTa 71T S5KOHOMUU BPpeMeHU He paspadaThiBajiach. JeMeH-
THI 3aKPETJISIOT Ha MOHTaKHOU T11aTe. BBIBOIBI COEIUHSIOT TIepeMbluKa-
mu nipoBogamMu MI'TO ceuenuem 0,6...0,8 Mm. IIpombIiIeHHBI KOPITYC
cBeTwIbHUKA (puc. 5.12) ¢ peryasTopoM BHYTPU KPEISAT B YIOOHOM
MeCTe U COENUHSIOT C MPOBOJHUKAMHU OT CTAIlMOHAPDHOTO MCTOYHUKA
NIUTAHUST Yepe3 KOMIAKTHBIN pasbeM, Hanpumep PIT10-5.
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Puc. 5.12. BHelWHnn B1a, Kopnyca yCTPOWCTBA, YCTAHOBNEHHOIO AJ159 MOACBETKM
MEXKOMHATHOrO Kopuaopa
quKa PEryamMpoBKU IIEPEMEHHOTO pPe3UCTOPa JOJIKHA OBITH NIOCTYyIIHA
JJId U3SMEHEHUA APKOCTU CBETOJAMOJ0B B Cjay4dae HeO6XOI[I/IMOCTI/I.

5.3.4. O peranax

YerpoiictBo paboTOCIIOCOOHO TIPU HaNpsKeHUW nutanus 4..12 B. Ilpu
YMEHBIIIEHUU HANPSKEHUsT MUTAaHUS KOJTUYeCTBO CBETOIMO/IOB B TOCJIE-
J0BATEJIbHOU 1eNU HY;KHO COKPATUTh JI0 2-X, @ OCTaJbHBbIE — TOKJIIO-
YUTH MapajieabHo. B TakoMm BapruaHTe MOKHO JIOTIOJTHUTH PETyJIUPOBKOM
HaJTOOHBIN (poHaps (puc. 5.13), mpeaBapuUTEIbHO «pa3obpaB» €ro «IITat-
HYI0» 9JIEKTPOHHYIO HAUMHKY (pucC. 5.14) 1 3aMeHUB PEKOMEHIOBAaHHOM
B HACTOANIEU CTaThe CXEMOM.

H
z
}
-

Puc. 5.13. Hano6HbIn poHapb




106 SJIEKTPOHHbBIE CXEMbI 1 KOHCTPYKLLAW

Puc. 5.14. «LLiTatHas» Ha4YmMHKa HanobHOro poHaps

B manHOM ciydae yCTpONCTBO MO3BOJIUT SKOHOMUTH PECypC 3JIeMeH-
TOB MUTaHWUsI, YTO MPOLIUT paboTy (poHApHUKA.

[Tonesoit Tpansucrop KI17436 moxuo 3amennutsh Ha KI1743A, KI1510
¢ J00bIM OYKBEHHBIM MHIEKCOM WK 3apybOexubiii anagor IRF511. Bee
mocTostHHbIe peauctopsl — MJIT-0,5.

[Ipu mauTeabHON IKCIUIyaTaIllid yCTPOMCTBA PE3UCTOPHI OYAYyT Ha-
rpeBaTthest 0 Temmeparypsl 40..50° C. Eciau npexamonaraercss pabora B
pesknMe 24 yaca — UX JIy4lle 3aMeHUTh 6oJiee MOIIHBIME, C MOIIHOCTHIO
paccesnus 1 Br.

Kongencarop C1 tuna KM-6. luoast VD1, VD2 M0OXHO 3aMeEHUTH
Ha K/1521, K/[522, /1311 u anajornusbie ¢ J0O0bIM OYKBEHHBIM WH/EK-
com. Crabumurpon VD3 ciay:KUT B KaueCTBE 3alUTHOTO dJIEMEHTa IPH
nepeHanpsLKeHU OT UCTOYHUKA MUTaHUusA (K TMpUMeEpPY, TPU YCTaHOBKE
yCTPOICTBA B aBTOMOOWJIb ).

B mpuBenmentoit Ha puc. 5.11 cxeme ero MOKHO 3aMEHUTDH Ha JIFOOOIT
ApyTOii, obecrieunBaronuii crabunmsaiuio Hanpstkenus 12...13 B ¢ To-
KOM He MeHee 25 MA, a ecju HCIO0Jb30BaTh YCTPOWCTBO B KBapTHUPE C
MUTAHUEM OT CTaOMIM3UPOBAHHOTO UCTOYHMKA TOKa — VI3 HYKHO COB-
CeM HCKJIIOUYUTDH U3 CXEMBI.

Oxcunnbiii kKoupercatop C2 GuabTpyeT myabcaiiui HAPSKEeHUS UC-
TOYHUKA MUTAHUS M0 HU3KO# wacrore. OH MOXeT ObITh JI0O0TO THUIIA,
nampumep K50-29.

Bmecro mukpocxembr KS561JIES MOXKHO TPUMEHUTH MHKPOCXEMY
K561JIA7. Kpome atoro momyctuma 3ameHa Ha MuKpocxeMbl K1564TJ12,
K561JIH2 ¢ usmeHeHreM cXeMbl M3-3a JIPYTOH TIOKOJIEBKU BBIBOIOB.

[Tepemennsiii peaucrop R2 (kpome pekomenayemoro CIIO-1BB) mo-
skeT ObiTh TuOB CII3-12B, CI13-30B 1 ananornuyusrx. JKenareabHo, 4To-
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ObI OH MMeJ JUHENHYI0 XapaKTePUCTUKY U3MEHEHUs] COIMPOTUBIEHUS —
O6ykBy «B» B mHmekce.

CBeToAnoabl, KpPOMe VKa3aHHBIX HA CX€Me€, MOTLYT OBITh THIIOB
RS276-143 wn anasormynbie. Ecan ykasaHHBIE Ha CXEMe CBETOUOJIBI
(8 1IT.) OKaxKyTCs CIMIIKOM SIPKMMH, WX KOJMYECTBO 0O€3 M3MEHEHUsI
HOMUHAJIOB CXEMBI MOKHO COKPATUTh — OJarofaps IpeayCcMOTPEHHO
peryJanpoBKe BCerja MOKHO YCTaHOBUTH HEOOXOAMMYIO CHJIY WX CBe-
yennst. Momraeie csetoguonbl L793SRC-E mmeror cuny csera 2,8 cd
(kanzmen). OHa He CpaBHUMA C CUJIOW CBEYEHUS TOMYJSIPHOTO HEKOT/A
nHArKaTopHOro ceerogunona AJI307BM (ue 6omee 10 munukamngen), mo-
5TOMY TIO CBETOBOMY IIOTOKY, a TaKKe 13-32 BO3MOKHOCTU PETyJIUPOBKU
CUJIBI CBEUYEHUS, TpejijlaraeMoe yCTPOMCTBO, Ha MOU B3TJISI/l, OCTaHETCS
AKTyaJIbHBIM ellle HECKOJbKO JIeT.



MABA

CTPAHVLIA

1 Kak v ons yero yctpoeH 9
KOHOANLUMNOHEP?

2 O630p COBPEMEHHbIX KOHAVULMOHEPOB 25
N CUCTEM

3 MOHTaX KOHOMLUMOHEPA CBOMMM 48
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NMpunoxexnue 1. CpaBHuTenbHasa tabnmua
XapaKTepucTuk HeKOTopbiX BUAOB
KOHOAULMOHEpPOB

sno coctoaHmio Ha 2010 rop,z

B 1abn. 1 u 2 mpexacTaBiieHbl CpaBHUTENbHbBIE XapaKTEPUCTUKY HEKO-
TOPBIX BUIOB KOHUITMOHEPOB.

Tabnuua 1. CpaBHUTENBHbLIE XapakTEPUCTUKM HEKOTOPBIX BUAOB KOHOAULMOHEDPOB

NMponssoau-
NMponssogutensb Mogenb Cepua |®peoH LSl IS
Xonony| Tenny
(kBT) | (kBT)
PANASONIC CS-C7CKP/CU-C7CKP5 R22 2
SANYO SAP-KC77RHAX buaHec R410 2,3 2,4
SANYO SAP-K73G/C73G R22 2,05
SANYO SAP-K73GH/C73GH R22 2,05 | 2,55
Mitsubishi Heavy SRK20CC/SRC20CC-S R410 | 2,05
Mitsubishi Heavy SRK20HC/SRC20HC-S R410 | 2,05 2,2
DAIKIN FTKS20D/RKS20E FTKS-D R410A |1,2-2,6
DAIKIN FTXS20D/RXS20E FTXS-D R410A |1,2-2,6]1,3-2,6
DAIKIN FTKS20C/RKS20E FTKS-C R410A |1,3-2,6
DAIKIN FTXS20C/RXS20E FTXS-C R410A |1,3-2,6]1,3-2,6
DAIKIN FTXS20C/RX20E FTXS-C | R410A |1,3-2,6]1,3-2,6
DAIKIN FTKS20C/RK20E FTKS-C R410A |1,3-2,6
DAIKIN FT25/R25 FT R22 2,64
PANASONIC CS-C9CKP/CU-CI9CKP5 R22 2,65
PANASONIC CS-A7CKP/CU-A7CKP5 R22 2,3 2,45
SANYO SAP-KCRV94 Shiki Sai Kan| R410 [0,9-3,8]0,9-5,5
PANASONIC s Ra10 | 26 | 3,71
PANASONIC CS-EQCKP/CS-E9CKP R410 2,6 3,71
SANYO SAP-K93G/C93G R22 2,74
SANYO SAP-K93GH/C93GH R22 2,74 | 3,48
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NMponssogu-
TENbHOCTb NO
NpounsBoguTenb Mopenb Cepusa |®DpeoH s R
(xBT1) | (kBT)
KoHOuumoHepsl
Mitsubishi Heavy SRK28HD/SRC28HD HD R22 2,6 2,06
KOHANLOHEPH SRK28HA/SRC28HA | OPWVMaR- | pos [ 05 | 29
Mitsubishi Heavy TOBad
KOHOMLMOHEDI ) 3 3
Mitsubishi Heavy SRK25GZ/SRC25GZ-L NHBEPTOP R22 10,9-2,9] 0,9-4
KoHAMLMOHEpPHI
Mitsubishi Heavy SRK20HD/SRC20HD HD R22 2 2.2
KoHauumoHepsl )
Mitsubishi Heavy SRK28CC/SRC28CC-S R410 2,56
KOoHOWLMOHEPDI )
Mitsubishi Heavy SRK28HC/SRC28HC-S R410 2595 2,8
KOHOMLMOHEDI )
Mitsubishi Heavy SRK28HD/SRC28HD-S HD R410 2,6 255
KOHAMLIMOHEPS SRK257D/SRC257D-S R410 | 05-3 [0,5-4.8
Mitsubishi Heavy
DAIKIN FTXG25E-W/S/RXG25E FTXG R410A | 1,3-3 |1,3-4,5
DAIKIN FTKS25C/RKS25E FTKS-C R410A | 1,3-3
DAIKIN FTKS25D/RKS25E FTKS-D R410A | 1,3-3
DAIKIN FTXS25D/RXS25E FTXS-D R410A| 1,3-3 | 1,3-3
DAIKIN FTXS25C/RXS25E FTXS-C R410A| 1,3-3 | 1,3-3
DAIKIN FTXS25C/RX25E FTXS-C R410A| 1,3-3 | 1,3-3
DAIKIN FTKS25C/RK25E FTKS-C R410A | 1,3-3
PANASONIC CS-A9CKP/CU-A9CKP5 R22 2,9 3,41
SANYO SAP-KCRV124 Shiki Sai Kan| R410 | 0,9-4 | 0,9-6
SANYO SAP-K123GH/C123GH R22 3,25 3,8
DAIKIN FTKS35C/RKS35E FTKS-C R410A| 3.8
DAIKIN FTXS35C/RXS35E FTXS-C R410A |1,4-3,8]1,4-3,8
DAIKIN FTKS35C/RX35E FTKS-C R410A| 3.8
DAIKIN FTXS35C/RX35E FTXS-C R410A |1,4-3,8]1,4-3,8
URURU/ 1,55—
DAIKIN FTXR28E/RXR28E SARARA R410A 36 1,3-5
DAIKIN FTKS35C/RK35E FTKS-C R410A| 3.8
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NMponssoau-
TeJIbHOCTb NO
NpounsBognTensb Mogenb Cepusa |®dpeoH
Xonopny| Tenny
(xBT1) | (kBT)
DAIKIN FT35/R35 FT R22 3,52
CS-C12CKP/CU-
PANASONIC C19CKP5 R22 3,52
CS-A12CKP/CU-
PANASONIC A12CKPS R22 3,5 3,8
CS-XE12CKE/CU-
PANASONIC XE12CKE 4,00 R410 3,6 4
CS-E12CKP/CS-
PANASONIC E19CKP R410 3,6 4
SANYO SAP-K123G/C123G R22 3,4
KoHOuUMoHePbI
Mitsubishi Heavy SRK40HD/SRC40HD HD R22 3,6 4,2
KOHANLIOHEPH SRKAOHA/SRCA0HA | OPWMaH- | poo | 55 | 42
Mitsubishi Heavy TOBas
KoHanumMoHepbl ] B B
Mitsubishi Heavy SRK35GZ/SRC35GZ-L NHBEPTOP R22 10,9-3,910,9-3,9
KoHOMUMOHEHI )
Mitsubishi Heavy SRK40CC/SRC40CC-S R410 3,6
KoHOVUMOHEPSI )
Mitsubishi Heavy SRK40HC/SRC40HC-S R410 3,6 4
KoHOVUMOHEPSI )
Mitsubishi Heavy SRK40HD/SRC40HD-S R410 3,0 4
KOHAMLIMOHEPY) SRK357D/SRC357D-S R410 |0,5-3,9{0,5-5,1
Mitsubishi Heavy
DAIKIN FTXG35E-W/S/RXG35E FTXG R410A |1,4-3,8] 1,4-5
DAIKIN FTKS35D/RKS35E FTKS-D R410A |1,4-3,8
DAIKIN FTXS35D/RXS35E FTXS-D R410A |1,4-3,8] 1,4-5
SANYO SAP-K162/C162G R22 4.2
URURU/ 1,55—
DAIKIN FTXR42E/RXR42E SARARA R410A 46 1,3-5,6
CS-E15CKP/CS-
PANASONIC E150KP R410 4.4 53
KOHONLUMOHEDSI SRK501CENF/SRC- Knaceu4ec- | oy, 45
Mitsubishi Heavy 501CENF-L* Kas ’
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NMponssogu-
TeNIbHOCTb MO
NpounsBoguTenb Mopenb Cepusa |®DpeoH
Xonoany| Tenny
(xBT1) | (kBT)
KOHAMLIOHEPS SRKS0HA/SRCEOHA | K1BCCMH€C~ | ooo | 45 | 58
Mitsubishi Heavy Kad
SANYO SAP-KC182GA/C182G R22 5,15
SANYO SAP-KC182GH/C182GH R22 5 59
KOHAMLIOHEPS SRK56CA/SRCE6CA | K1aCCM€C~ [ pos | 5
Mitsubishi Heavy Kas
KOHAMIIAGHERE! SRKB6HA/SRCEEHA | 1ACMIEC [ oo | 5 | 63
Mitsubishi Heavy Kas
KoHaMLMOHepHI e 3 3
Mitsubishi Heavy SRK5027/SRC502Z7-L- NHBEPTOP R22 10,9-56]0,9-7,9
KOHAMLIOHEPS SRK507D/SRC507D-S R410 [0,6-5,3] 0,6-8
Mitsubishi Heavy
URURU/ 1,55—
DAIKIN FTXR50E/RXR50E SARARA R410A 55 1,3-6,2
DAIKIN FTXS50F/RXS50F FTXS-F R410A| 2-6 2-7.7
DAIKIN FTKS50F/RKS50F FTKS-F R410A| 2-6
DAIKIN FTXS50B/RXS50B FTXS-B R410A 10,9-5,8]0,9-7,5
DAIKIN FT50/R50 FT R22 5,3
CS-C18CKE/CU-
PANASONIC C18CKE R22 53
CS-C18BKP/CU-
PANASONIC C18BKP R22 5,3
CS-A18CKE/CU-
PANASONIC A18CKE R22 5,3 5,65
CS-A18CKP/CU-
PANASONIC A18CKP5 R22 5,55 6,3
CS-E18CKE/CS-
PANASONIC E18CKE R410 5,3 0,6
SANYO SAP-KC242GH/C242GH R22 6,15 7.3
DAIKIN FTXS60F/RXS60F FTXS-F R410A | 2-6,7 2-8
DAIKIN FTKS60F/RKS60F FTKS-F R410A | 2-6,7
DAIKIN FTXS60B/RXS60B FTXS-B R410A 10,9-6,7] 0,9-8
DAIKIN FT60/R60 FT R22 6,6
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NMponssoau-
TENbHOCTb MO
NMpousBogutenb Mogenb Cepusa |®DpeoH
Xonopny| Tenny
(xBT1) | (kBT)
CS-E21CKE/CS-
PANASONIC E21CKE R410 ol 7,2
SANYO SAP-KC242GA/C242GA R22 6,45
CS-C24CKE/CU-
PANASONIC COACKE R22 6,84
CS-C24BKP/CU-
PANASONIC CO4BKP R22 0,84
CS-A24CKE/CU-
PANASONIC ADACKE R22 7,03 7,7
CS-A24CKP/CU-
PANASONIC ADACKP5 R22 7,03 7,7
CS-E24CKE/CS-
PANASONIC EDACKE R410 7,03 7,7
DAIKIN FTXS71F/RXS71F FTXS-F R410A | 4-8,5 | 4-10
DAIKIN FTKS71F/RKS71F FTKS-F R410A | 4-8,5
DAIKIN FTXS71B/RXS71B FTXS-B R410A | 0,9-8 ]0,9-9,5
PANASONIC Cis AaBRBIGL re2 | 7.9 | 835

A28BKP5
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Tabnuua 2. CpaBHUTENbHBbIE XapakTePUCTUKM HEKOTOPBLIX BUOOB KOHAVLIMOHEDPOB
(NpoOOMKEHNE)

NMpousBogu-
TENbHOCTb MO
NMponssoauTens Moaenb Cepua |DpeoH J1):)o. Tenny
(K;T‘; (kBT)
DAIKIN FT25/R25 FT R22 2,64
DAIKIN FT35/R35 FT R22 3,52
DAIKIN FT50/R50 FT R22 5,3
DAIKIN FT60/R60 FT R22 6,6
DAIKIN FTKS20C/RK20E FTKS-C | R410A |1,3-2,6
DAIKIN FTKS20C/RKS20E FTKS-C | R410A|1,3-2,6
DAIKIN FTKS25C/RK25E FTKS-C |R410A[1,3-3
DAIKIN FTKS25C/RKS25E FTKS-C | R410A|1,3-3
DAIKIN FTKS35C/RK35E FTKS-C | R410A| 3,8
DAIKIN FTKS35C/RKS35E FTKS-C |[R410A| 3,8
DAIKIN FTKS35C/RX35E FTKS-C | R410A| 3,8
DAIKIN FTKS20D/RKS20E FTKS-D [R410A|1,2-2,6
DAIKIN FTKS25D/RKS25E FTKS-D |R410A| 1,3-3
DAIKIN FTKS35D/RKS35E FTKS-D | R410A |1,4-3,8
DAIKIN FTKS50F/RKS50F FTKS-F | R410A| 2-6
DAIKIN FTKS60F/RKS60F FTKS-F | R410A| 2-6,7
DAIKIN FTKS71F/RKS71F FTKS-F R410A | 4-8,5
DAIKIN FTXG25E-W/S/RXG25E FTXG R410A| 1,3-3 |1,3-4,5
DAIKIN FTXG35E-W/S/RXG35E FTXG R410A |1,4-3,8] 1,4-5
DAIKIN FTXS50B/RXS508B FTXS-B R410A 10,9-5,8|0,9-7,5
DAIKIN FTXS60B/RXS60B FTXS-B | R410A |0,9-6,7| 0,9-8
DAIKIN FTXS71B/RXS71B FTXS-B R410A| 0,9-8 |0,9-9,5
DAIKIN FTXS20C/RX20E FTXS-C |R410A|1,3-2,6]1,3-2,6
DAIKIN FTXS20C/RXS20E FTXS-C |R410A|1,3-2,6]1,3-2,6
DAIKIN FTXS25C/RX25E FTXS-C | R410A| 1,3-3 | 1,3-3
DAIKIN FTXS25C/RXS25E FTXS-C | R410A 1,3-3 | 1,3-3
DAIKIN FTXS35C/RX35E FTXS-C |R410A|1,4-3,8]1,4-3,8
DAIKIN FTXS35C/RXS35E FTXS-C | R410A|1,4-3,8]1,4-3,8
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NMpoussoamn-
TEeNbHOCTb NO
MpoussoaguTesnb Moaenb Cepua |dpeoH J1):)o. Tenny
(K;'T‘; (KBT)
DAIKIN FTXS20D/RXS20E FTXS-D | R410A[1,2-2,6[1,3-2,6
DAIKIN FTXS25D/RXS25E FTXS-D |R410A| 1,3-3 | 1,3-3
DAIKIN FTXS35D/RXS35E FTXS-D | R410A[1,4-3,8] 1,4-5
DAIKIN FTXS50F /RXS50F FTXS-F  |Rrat0a| 2-6 | 2-7.7
DAIKIN FTXSB0F/RXSB0F FTXS-F | R410A| 2-6,7 | 2-8
DAIKIN FTXS71F/RXST1F FTXS-F | R410A| 4-8,5 | 4-10
DAIKIN FTXR28E/RXR28E gngR;A/ R410A 1’;2‘ 1,3-5
DAIKIN FTXR42E/RXR42E gEgARF:JA/ R410A 152‘ 1,3-5,6
DAIKIN FTXR50E/RXR50E gEgARRUA/ R410A 1;2‘ 1,3-6,2
SANYO SAP-KCRV94 Shiki Sai Kan| R410 [0,9-3,8/0,9-5,5
SANYO SAP-KCRV124 Shiki Sai Kan| R410 | 0,9-4 | 0,9-6
SANYO SAP-KC77RHAX Bustec | R410 | 2,3 | 24
SANYO SAP-K73G/C73G Re2 | 2,05
SANYO SAP-K73GH,/C73GH Re2 | 2,05 | 2,55
SANYO SAP-K93G/C93G Ro2 | 274
SANYO SAP-K93GH,/C93GH rRo2 | 2,74 | 3,48
SANYO SAP-K123GH/C123GH Re2 | 325 | 3.8
SANYO SAP-K123G/C123G Ro2 | 3.4
SANYO SAP-K162/C162G Ro2 | 4.2
SANYO SAP-KC182GA/C182G Re2 | 5,15
SANYO SAP-KC182GH,/C182GH R22 5 59
SANYO SAP-KC242GH,/C242GH re2 | 6,15 | 7.3
SANYO SAP-KC242GA/C242GA Ro2 | 6,45
Mitsubishi Heavy | SRK20HD/SRC20HD HD R22 0 0,2
Mitsubishi Heavy SRK28HD/SRC28HD HD R22 2,6 2,55
Mitsubishi Heavy | SRK40HD/SRC40HD HD re2 | 36 | 42
Mitsubishi Heavy SRK28HA/SRC28HA | OPWIMak- | pos [ o5 | o9

TOBaA
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NMponssoau-
TeJIbHOCTb Mo
NMpoussoauTenb Mopgenb Cepua |DpeoH| Xo-
nony Tenny
(kBT) (kBT)
Mitsubishi Heavy SRK40HA/SRC40HA 6":‘(?;“;:"*' re2 | 36 | 42
Mitsubishi Heavy SRK25GZ/SRC25GZ-L | vHBepTOop R22 10,9-2,9] 0,9-4
Mitsubishi Heavy SRK35GZ/SRC35GZ-L | mHBEPTOP R22 10,9-3,9]0,9-3,9
Mitsubishi Heavy SRK5027/SRC5027-1* | uHeepTtop | R22 [0,9-5,6/0,9-7,9
. N SRK501CENF/ Knaccuyec-
Mitsubishi Heavy SRC501CENF-L* e R22 4,5
Mitsubishi Heavy SRK50HA/SRC50HA K”aCK‘;‘;”eC' re2 | 45 | 58
Mitsubishi Heavy SRK56CA/SRC56CA K”aCK‘;“;eC' R22 5
Mitsubishi Heavy SRK56HA/SRC56HA K”aCKZ‘j;'eC' re2 | 5 6,3
Mitsubishi Heavy SRK20CC/SRC20CC-S R410 | 2,05
Mitsubishi Heavy SRK20HC/SRC20HC-S R410 | 2,05 2,2
Mitsubishi Heavy SRK25ZD/SRC25ZD-S R410 | 0,5-3 |0,5-4,8
Mitsubishi Heavy SRK28CC/SRC28CC-S R410 | 2,55
Mitsubishi Heavy SRK28HC/SRC28HC-S R410 2,55 2,8
Mitsubishi Heavy SRK357D/SRC357D-S R410 0,5-3,9]0,5-5,1
Mitsubishi Heavy SRK40CC/SRC40CC-S R410 3,6
Mitsubishi Heavy SRK40HC/SRC40HC-S R410 3,6 4
Mitsubishi Heavy SRK40HD/SRC40HD-S R410 3,6 4
Mitsubishi Heavy SRK50ZD/SRC507D-S R410 |0,6-5,3] 0,6-8
Mitsubishi Heavy SRK28HD/SRC28HD-S HD R410 2,6 2,55
PANASONIC CS-C7CKP/CU-C7CKP5 R22 2
PANASONIC CS-A7CKP/CU-A7CKP5 R22 2,3 2,45
PANASONIC CS-C9CKP/CU-C9CKP5 R22 2,65
PANASONIC CS-A9CKP/CU-A9CKP5 R22 2,9 3,41
PANASONIC CS-A12CKP/CU-A12CKP5 R22 3,5 3,8
CS-C12CKP/CU-
PANASONIC C12CKP5 R22 3,52
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NMpoussoamn-
TENbHOCTb MO
NMpoussognTtenn Mopenb Cepua |DpeoH J1):)o. Tenny
(K;'T‘; (KBT)
PANASONIC CS-A18CKE/CU-A18CKE R22 5,3 5,55
PANASONIC CS-A18CKP/CU-A18CKP5 R22 5,65 6,3
PANASONIC CS-C18BKP/CU-C18BKP R22 5,3
PANASONIC CS-C18CKE/CU-C18CKE R22 5,3
PANASONIC CS-A24CKE/CU-A24CKE R22 | 7,03 7.7
PANASONIC CS-A24CKP/CU-A24CKP5 R22 | 7,03 7.7
PANASONIC CS-C24BKP/CU-C24BKP R22 6,84
PANASONIC CS-C24CKE/CU-C24CKE R22 | 6,84
PANASONIC CS-A28BKP/CU-A28BKP5 R22 7,9 8,35
PANASONIC CS-EQCKP/CS-E9CKP R410 2,6 3,71
PANASONIC CS-E12CKP/CS-E12CKP R410 | 3,6 4
PANASONIC CS-E15CKP/CS-E15CKP R410 | 44 5.3
PANASONIC CS-E18CKE/CS-E18CKE R410 | 5,3 6,6
PANASONIC CS-E21CKE/CS-E21CKE R410 | 6,3 7,2
PANASONIC CS-E24CKE/CS-E24CKE R410 | 7,03 77
PANASONIC CS-XE9QCKE/CU-XESCKE R410 2,6 3,71
PANASONIC CSETe LS Rat0 | 36 | 4

XE12CKE
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HBMnox(eHMe 2. Kak BbDKUTb B )Kan

[TpaBusia BBIKMBAHUSA B 3aJBIMJIEHHBIX TOPOJaX B YCJIOBUSAX JIETHETO
3HOS HeJaJIeKU OT M3yYEeHHBIX B MHOU, B CBOE BpeMs, TI0 KypPCy Tpak-
JAHCKO 0OOPOHBL

OcobenHo obOpaTuTe BHUMAHHE HAa TO, YTO HAJ0 IHUTh MHOIO BOJBI
1 He TepeoxJaxk/IaTbCs KOHAMIMOHUPOBAHHBIM Bo3ayxoMm. [locriemnee
JKeJlaHue IepUOANYECKN BO3HUKAET, M ¢ HUM He OYeHb JIEFTKO O0POThCS,
KOIZ[a PSAZIOM €CTh KOHIUIMOHED, MO0 IpUpoja «OepeT CBoe».

Tem He MeHee, mpaBuJia 5TH, B34Tble Ha cauTe http://lifehacker.
ru/2010/08/11/infografika-kak-vyzhit-v-uslovijah-zhary-i-zagrjaznennogo-
vozduha, u mpesicTaBiennble Ha puc. [Ip 1 He rpex u emie pa3 HaNOM-
HUTb.

longey NOKPLIBATE NENKMM
KO MYATOOYMARMEM

Kak BBIDKHTD

B YCJIDB HAX \ FONOBHEM YyEOROM
CMOTa | XKapPhbl

Hoc 1 poT NNOTHO 33KPHBATL
BHNMEaTE HE MEHEa ENAMHOA Mapren (Macka, noerxa)

2=2.5 nuTpos B cyTEM:
* uan

* MAHERANBHON CTONDRAN
HEFAAIMPOBAHHON BOAM

NOACONSHHOR BOM M
* NPCANIANTENEHHK HANWTKOE:

HOguTs nerkys,
Y NPOCTODHYID 0Ny

¥crpaneath BnasHsie 06THpanna
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* 4
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m 3aKpLBaTE
£ HAMMY X0 OKHA He HaxXOQWTECA B MoMme-

 LUEHMAX C KOMOMUMOHE-

Puc. Mp_1. NpaBuna BelXMBaHWA B 3a0bIMIEHHbLIX rOPOAaX
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