U3 Pa3IMYHbIX MATEPUAIIOB, YTO CHUXKAET CTOMMOCTH TE€XHOJOTHU-
YEeCKOro TpoIlecca, yBEIMYMBaeT KOA((UIMEHT HUCIOIb30BaHUS
YCTaHOBKH, YMEHbBIIAeT BpeMs Ha HAaHECEHHWE MHOTOCIOMHBIX
ITOKPBITUH.

YK 621.762.4
Bypssixk I1. H.

O®PEOHBI. XAPAKTEPUCTHUKA,
HA3HAYEHUE U CPABHEHUE

BHTY, Munck
Hayunwiti pyxkosooumenv babyx B. B.

C nosiBneHueM mpoOIiieMbl, Kacarollencs pa3pymueHus 030HOBO-
ro ciosi 3eMIId, CHUJIbI OCHOBHBIX IPOW3BOJUTEIICH XJIaJIalCHTOB
ObUTH OpoIlIeHBI Ha pa3paboTKy albTepHATHUBHBIX, 030HOOE30Mac-
HBIX xnagareHToB. Tak, mig 3aMmeHbl R22 Obutn co3manbl R134a,
R407C u R410A, Bxomsue B rpynmny rufpodTopyriepoaoB
(HFC). B otnuune or CFC u HCFC onu He coaepkaT B CBOEM
cocTaBe aTOMOB XJIOpa M MOTOMY 00Ja/Jal0T HYJIEBBIM MOTEHIIMA-
JIOM pa3pylIeHUs: 030Ha.

R407C — cmech, cocrosimias W3 TpeX KOMIIOHEHTOB: R32
(23%), R125 (25%), R134a (52%). I1lo HekoTOpHIM MapameTrpam
(maBneHMe KWUIMEHUS M KOHACHCAIMU) JTOT XJIaJareHT ONU30K K
R22, yto mo3BosnsieT n36exarh Cepbe3HbIX M3MEHEHUN KOHCTPYK-
LU yCTPOMCTBA KOHAULIIMOHUPOBaHus npu 3aMeHe R22 na R407C.
Ho Bce ke psij XapakTEepHCTUK TOCIEIHETO YCIIOKHICT IKCILTya-
TaIMIO 3aMpPaBICHHBIX UM CUCTEM KOHIUIIMOHUPOBAHMS.

XmagareHT R410A cocrout w3 JByX KOMIOHEHTOB — R32
(50%), R125 (50%) u, Oyay4un a3e0TpOnHOI CMEChIO, HE MEHSIET CO-
CTaB B cirydae yreukn. OHaKO OH 00J1a/1a€T BBICOKUM pabOYnM JIaB-
JICHWEM, YTO B ClIydae peTpodura — 3aMeHbl OJHOTO XJIaJareHTa
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IpYruM — TpeOyeT BHECEHUS 3HAUUTEIbHBIX N3MEHEHHI B KOHCTPYK-
LIUIO0 CUCTEMbI KOHIUIITMOHUPOBAHUSL.

R134a (terpadropatan), obnamas nynessim ODP, umeer mo-
CTaTOYHO  BBICOKHH  MOTEHIHMANTIO0AJBHOTO  TOTETUICHHS
(GWP = 1300). IIpumeHsieTcst B OCHOBHOM J1jIst 3aMeHbI (ppeona R12.

[Ipu mepeBose cucTeMbl KOHAUIIMOHUPOBAHUS C TPaJAUIIMOH-
HBIX XJIQJareéHTOB Ha aJbTepHATUBHBIC, OJHON M3 OCHOBHBIX
poOJIEM SIBJISETCS TO, YTO (PPEOHBI TPYMIIBI THAPOPTOPYTIEPOIOB
(HFC) He cMmemmBarTCs C MHHEpaJbHBIMH Maciamu. [lostomy
nporecc perpouTa moapazyMeBaeT MCIOIb30BAaHUE JOPOrOCTOS-
X CUHTETHYECKHUX MouudGupHbIX Macen. OHU, B CBOIO ouepe/b,
OTJIMYAIOTCST BBICOKOM THUIPOCKOMUYHOCTHIO, YTO Tpedyer (mpu
XpaHEHUH, TPAHCIIOPTUPOBKE U 3alpaBKe) MAKCUMAaIbHO MUHUMHU-
3UpOBATh UX COIMPUKOCHOBEHUE C BO31YXOM.

Xnamon R22 Drto OGecuBeTHBI ra3 co caadbIM 3araxoM XJ0po-
¢dopma. ITo cpaBrennto ¢ R12 xmamarent R22 xyxe pactBopsiercst B
Macyie, HO JIETKO MPOHUKAET Yepe3 HEIIOTHOCTH M HEUTpasieH K Me-
tayptaM. Jlnamazon temneparyp kunenus ot +10 go -70 °C npu Tem-
neparype KonaeHcauuu He Boiie 50 °C.

R134a — »To OecuBeTHbI ra3. Ero ncnoip3yroT Ui 3aMEHBI
R12. Xnamon R134a He TOKCHUEH U HE BOCINIAMEHSIETCS BO BCEM
nyarna3oHe TemIiieparyp skcrutyarauuud. OJHaKo Hpu MONaJaHuu
BO3/lyXa B CHCTEMY M CXXAaTHUU MOTYT OOpa30BBIBATHCS TOPIOYME
cmecu. He cnenyer cmemmuBarh R134a ¢ R12, Tak xak o6pasyercs
a3e0TPOMHAsl CMECh BBICOKOTO JIaBIIEHUS C MAacCOBBIMU JOJSIMU
koMmroHeHTOB 50 u 50%. JlaBieHue HACHIIMIEHHOTO Mapa 3TOTO
XJIaJJareHTa HECKOJBKO BhIIIE, ueM y R12.

Xnagarent R407¢ o suepreruueckoi 3¢ HEKTUBHOCTH OIU30K
k R22 u paccmarpuBaeTcsd Kak onTuManbHasl anbrepHaTuBa R22.
B nHacrosmiee BpeMs ero mupoKo UCHOIb3YIOT B CUCTEMaX KOHIH-
[IMOHUPOBaHUS Bo3ayxa. He TpeOyeTcss BHOCHUTH 3HAYUTEIHHBIX
M3MEHEHUHN B XOJIOJWIbHYIO CUCTEMY.

142



[Ipu skcrTyaTanuu 3€0TPOIMHBIX CMeced MOSBUIICS psif Ipo-
O6meM. DTO HaMYME «TEMIIEPAaTypHOro TJaiiia», U3MEHEHUE CO-
CTaBa CMECH B ClIy4ae YT€UKH OJHOTO U3 KOMIIOHEHTOB, HECMe-
IIMBAaEMOCTh ¢ MUHEpAJIbHBIMU MacllaMu, NapoXHIKOCTHOE pas-
JIeJIeHUE 3€0TPOITHBIX CMeCel B Ka)KIOM 3JIEMEHTE CHCTEMBI: KOM-
npeccope, TeIUIOOOMEHHBIX alapaTax, KOHACHCATOpe U HCIapH-
Teje; pa3iuyHas pacTBOPSAEMOCTh KOMIIOHEHTOB CMECH B XOJIO-
nuibHOM Macie. O0s13aTeNbHO HYKHO oOpaliath BHUMaHUE Ha To,
yTo R407Cc HY)XHO 3amonHATH TOJBbKO M3 >kuukou (asbl. CocTan
ra3oBoii (pa3pl B OaJIOHE OTJIMYAETCS OT CIIeUU(PUKAIIH.

R410a — sto kBasmazeoTpomnHas cMmechb R125 u R32, To ecth
IIpU yTEYKEe MPaKTUYECKH HE MEHSET CBOET0 COCTaBa, a 3HAUUT
00opynoBaHuE MOXKET OBITh MMPOCTO J103aIIPABIICHO.

SBnsiercsa 3amenoit juid R22, npenna3zHadeH Juisl 3alIpaBKU HO-
BBIX CHCTEM KOHAMIIMOHUPOBAHUS BO3[yXa BBICOKOTO JABJICHHUS.
OdeHb NEpPCHEKTUBHBIM SBJISETCS HMCIOJIb30BAaHUE XJIaJareHTa
R410a B TemnoBbIX Hacocax IOCIE BPEMEHHOH PabOThI HA MPO-
[aHe, TaKk Kak IpU 3TOM IO cpaBHEHHIO ¢ R22 u mpomaHom BO3-
MOKHO 3HAYUTENIbHOE YMEHBIIECHHE KOHCTPYKTHBHBIX Pa3MEpOB.
R410a coxpaHsieT CBOM JKCIUTyaTallMOHHBIE CBOMCTBa TOpa3lio
JoJiplne, ueM R22.

YK 621.527.8
bycen 0. A.

BOJAOKOJIBHEBBIE BAKYYMHBIE HACOCBHI
C AIBYXCTOPOHHHMM OTBOJOM H ITIOABOJOM I'A3A

BHTY, Munck
Hayunwiii pyxosooumens Komaposckasn B. M.

BOJIOKOHBHGBLIG BAaKYYMHBIC HACOChlI C ABYXCTOPOHHHMM OTBO-
AOM U IIOABOJOM rasza NpuMCHAIOTCA B pa3JIMYHBIX C(I)eanZ XUMHU-
qyecCKada MMPOMBIINIJICHHOCTD, (bapMaHeBTI/I‘ICCKaSI, IMUIICBad,
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