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BBEJIEHUE

JIy1st COBpEeMEHHOM CelTbCKOXO03SUCTBEHHOM M TPAHCTIOPTHON TEXHUKH, TPeOy-
J0TCS BBICOKOKAUECTBEHHOE TOIUIMBO, MOTOPHBIE, TUAPABINYECKHE U TPAHCMUCCHU-
OHHBIE Macja, pa3’IMyHble TEXHUYECKUE KUAKOCTH, INIACTUYHBIE CMa3KU U MIPOYHE
3KCIUTyaTallMOHHbIE MATEPHUAIBL.

IIpu skcrutyaTanuu ceabCKOXO3SIMCTBEHHOM U TPAHCIIOPTHOM TEXHUKH €XKe-
TOIHO PacXOAYIOTCS AECATKH MIUDTHOHOB TOHH HepTenmpoaykToB, okoso 50% mpo-
M3BOJMMBIX B CTpaHe CMa304HBIX mMarepuaioB. [ToBwimenne 3¢)(HEeKTUBHOCTH HC-
MI0JI30BaHUSI MAITUHHO-TPAKTOPHOTO MapKa W PalMoOHAILHOE SKOHOMHOE TIprUMe-
HEHHUE TOIUTUBHO-CMA30YHBIX MaTepHUajoB B3aWMOCBSI3aHbl M UMEIOT BaXKHOE MPO-
H3BOJICTBEHHOE 3HAUCHHE.

JloipKHAast 3KCILTyaTanys CeJIbCKOX03HCTBEHHON U TPAHCIIOPTHOM TEXHUKU U
YCTaHOBJICHHBIC 7151 HEE PECYPChI, MPaBUJILHBIN BEIOOP Macen U TEXHUUECKUX KU/
KOCTeH, UCTIOIb30BaHUE TOPI0YE-CMa30UHBIX MAaTEPUANIOB C COXpaHEHHEM Tpedye-
MBIX TOKa3aTesel uX KauecTBa HEBO3MOXKEH 0€3 3HaHUSI XUMMOTOJIOTHUECKUX MPO-
LIECCOB, MPaBWJIBHOIO pacyeTa HOPMATUBHBIX MOTEPb, YAEIbHON TEMIOTHI Cropa-
HUS1, ONIPENIEICHUS LIETAHOBOT'O YHCia U IPYTHX PacyeToB, KAK COBOKYIIHOCTH B3a-
HMMOCBSI3aHHBIX U YIOPSIOYCHHBIX MO0 BPEMEHH (DPU3MKO-XMMHUYECKUX MpEeBparie-
Huil I'CM, mpoTekaromux noj Bo3AeiCTBUEM Pa3IMYHbIX BHYTPEHHUX U BHEIIHUX
(aKTOPOB, MPOIECCOB H3HOCA Y3JIOB M arperaToB, CHIKCHUS HaJC)KHOCTH MAIlINH,
a TaKk)Ke METOJIOB OIIEHKH U TPHOOPOB IS KiCCIIeNoBaHMs, 0e3 pa3paboTKH U COBEp-
LIEHCTBOBAHUS TEXHOJIOTHH MOBBILIEHHSI KAU€CTBA TOIUIMBA U CMa304HbIX MaTepU-
anoB. [IpemnaraemMplii MPaKTHUKYM CITY>KUT KPAaTKUM MPAKTHYECKUM PYKOBOJICTBOM
JUTSL CAMOCTOSITEITHHOTO BBIMTOTHEHHSI TPAKTHYECKUX PAOOT MO UCTIHITAHHUIO TOTLIHB,

CMa30YHBIX MaTCPHUAIOB U TCXHUICCKUX X(HHKOCTeﬁ.



IIpakTHueckas padora Ne 1
OIPEJAEJIEHUE HOPMATHUBHBIX IIOTEPb HEOTEITPOAYKTOB

B mpomecce TpaHCIIOPTHPOBaHMS, XPAaHEHUS HE(PTEIPOIYKTOB M 3aIPaBKU
ABTOMOOWMJIFHOW TEXHHWKH HEKOTOpas MX 4JacTh 0e3BO3BpaTHO Tepsiercs. Ilortepw,
CBSI3aHHBIE C HEHCIIPABHOCTHIO HEPTECKIAICKOTO M 3aIPaBOYHOTO 000PyIOBAHUS,
a TaKXKeE C HCHpaBI/IHBHOﬁ €ro BKCHHyaTaHHCﬁ, MOT'YT U JOJIKHBI OBITH JIMKBUANUPO-
BaHBI 33 CUET PEMOHTA COOTBETCTBYIOIIEr0 000pYI0BaHUS M 00ydeHHs 00CITyK1Ba-
IOIIEro 3TO 000pyAOBaHUE TIepcoHana. Hapsmy ¢ 3TUM UMEIOTCS MTOTepHU, KOTOPBIE
Ha COBPEMEHHOM YPOBHE TEXHMYECKOTO OCHAICHHUSA He()TECKIIaA0B U TOILIMBO3a-
MIPABOYHBIX IyHKTOM aBTOTPAHCIIOPTHBIX MPEINPHUATHII HE MOTYT OBITH YCTPaHEHHI.
Jnst aToro ciryyast pyKOBOASIIMMU JOKYMEHTaMH yCTaHABIMBAIOTCSI HOPMATUBHbBIE
oTepH He(PTENPOYKTOB, KOTOPBIE ONPEIEIAIOTCS Ha OCHOBAHUU HOPM €CTECTBEH-
HOI1 yObLIH.

IMox ecrecTBeHHOI yOBUIBIO HEPTEMPOLYKTOB IOHUMAIOT HX O€3BO3BpATHBIC
KOJINYECTBEHHBIE TIOTEPH, BO3HHUKAIOLIME BCIEACTBUE MPOLECCOB, COMPOBOKAA0-
KX HeTECKIIaCKNe, TPAHCIIOPTHBIE U 3alIPaBOYHBIE OTIEPALIMU ¥ 00y CIIOBICHHBIX
(M3UKO-XNMHYIECKHMH CBOMCTBAMH HE(PTEIPOAYKTA, METEOPOJIOTMIECKIMH (PaKTO-
paMH¥ WIIH TEXHHYECKAM YPOBHEM CYIIECTBYIONIETO TEXHOJIOTHIECKOTO 000pyI0oBa-
HUA (HOTCpI/I OT HUCIIApCHUA, OT HAJIUIIAHUA, OT IMOATCKAHUA 4Y€PE3 CAIbHUKOBBIC
VIUTOTHEHHUSI HACOCOB M 3allOPHOW apMaTyphl U T.I.). TakuM oOpa3om, MpH ecTe-
CTBEHHOH yOBUIH HE(TEPOIyKTOB IPOUCXOAUT YMEHBIIEHHE HX MACCHI IIPH COXpa-
HCHUHU Ka4Y€CTBa B Mpeaciax Tpe60BaHPII71 HOPMATUBHBIX TOKYMCHTOB.

ITox HOpMOI ecTeCTBEHHO! yOBLIM MOHUMAERTCS MPEAETIbHO TOMyCTUMAs Be-
nuuuHa O0e3BO3BPATHBIX IOTEPh HE(PTENpPOAYKTOB, NMPOUCXOIAIUX HEHNOCPEa-
CTBCHHO IPpHU TPAHCIIOPTHBIX, Heq)TeCKJ'Ia}ICKI/IX 1 3alpaBOYHBIX OICpalUsiIX. B
HOPMBI €CTECTBEHHON yOBUIN HE BKJIIOYAIOTCS IOTEPHU, CBA3aHHBIE C PEMOHTOM UIIU
1Iepeo0OpyI0BaHUEM PE3epBYapOB M TPYOOIPOBOIOB, BCE BUJIBI aBAPUIHHBIX I10-

TEPb, a TAKKEC NOTEPU TPU BHYTPUCKIIAACKUX TIE€PEKATKAX.



HopMmbl ecTecTBeHHON YyOBUIM SIBISIOTCS MPEACIbHBIMA W MPUMCHSIOTCS
TOJIBKO B ciIy4ae (pakTudeckoi HenocTaun Hedrenpoaykros. Crmcanue HedTempo-
IYKTOB IT0 HOPMaM €CTECTBEHHOH YOBUIM 10 YCTAHOBJCHHUS (paKTa HEJOCTa4YH HE
JIOITyCKaeTcsl.

Hopwms! ecTecTBeHHON YOBUTH HEPTENPOIYKTa 3aBHCAT OT €T0 (PH3UKO-XHMU-
YEeCKHUX CBOWCTB, KIIMMATHIECKOH 30HBI, IIEPHOIA TO/1a, a TAKKE OT yCIOBHUI XpaHe-

HUsA, TPAHCIIOPTHPOBAHHUA U T.II.

B 3aBucumoctu ot (bPISI/IKO-XI/IMI/I‘-ICCKI/IX CBOMCTB HC(l)TerO,I[yKTBI JACIATCA

HA TPYTIIBL:

1. Ben3uHBI aBTOMOOMITEHBIE.

2. Ben3uHbI aBHAIIMOHHBIE, H300KTaH TEXHUYECKHIHA U Ip.

3. Kepocun Texauuueckuii u ap.

4. TomnmmBo auzensHoe /I3 1 JIA, KepoCHH OCBETUTEIHHBIN U IIp.

5. TormmBo nu3ensHOE [1J1, TOTIMHMBO MOTOPHOE AT CpeAHE- M MaIOOOOPOTHBIX

J3eTIel, TOTUTMBO TIEYHOE U JIP.
6. MasyT, Maciia cMa304HbIe, OUTYMBI KHUJIKHE U JIp.
7. [TmacTuunble cMa3Ky, OUTYMBI TBEpAbIE, APYTHE TBEPAbIe HE(DTETIPOLYKTHI.

8. Ceipast He(Tb.

Jlns nmpuMeHeHHusT HOpM €CTECTBEHHOU yObLIn Besl Tepputopus Poccun pas-
JieJIeHa Ha KIIMMaTU4YeCKHe 30HBI.
B 1-10 30HYy BXOAAT:
Pecniyonuku Bypsitust, Kapenust, uacte Komu (rr. Bopkyra, Uura. [Ieuopa), Sky-
tua-Caxa;
Kpacnosipckuii kpai;
Awmypckas. UpkyTckas, MypmaHckas, Tomckast 00i1.;
Henenxuii, Taiimbipckuii, XaHnTbl-MaHcuiickuil, YykoTckuid, DBeHKCKUM, SIMano-
Heneuxwuit HallMOHaIBHBIE OKPYTA.

B 3-10 30HY BXOIST:



Kpacrnonapckuii u CraBpononbckuil kpas;
Actpaxanckasi, Bonrorpanckas u PoctoBckas o0,
OcranpHBIe pETHOHBI BXOAT BO 2-10 30HY.

Hopwms! ecTecTBeHHOW YOBUTH HE(TEPOIYKTOB YCTAHOBJICHBI U ABYX IIe-
PHUOJIOB rojia - oceHHe-3uMHero (¢ 1 okTsa6pst mo 31 MapTta) u BeceHHe-IeTHEro (¢ 1
ampens o 30 ceHTsA0ps), ¥ 3aBUCAT OT TUIIA PE3EPBYapOB. HATMIHUS 000pyJOBAHHS
JUTS 3AIIUTHI OT OTePh (TOHTOHBI, Fa30Basi 00OBsI3Ka) CII0CO0a YCTAHOBKH U T. II.

Hopwms! ecrecTBeHHOI yOBUTH HE PacHpOCTPaHSIOTCA Ha HE(TEPOIYKTHI,
pacdacoBaHHBIC WM XpaHAMNECS B TEPMETHYHOH Tape (HampuMep, B 3amasHHBIX
OaHKax).

IIpu nomorpese Hedrenmpoaykra oT 11 1o 20 °C B oCeHHE-3UMHHUHA HEpHOL
COOTBETCTBYIOIIAst HOPMa OCEHHE-3UMHETO0 IIepHoia yBeInunBaercs B 1,5 pasa, npu
nogorpese ot 21 10 30 °C ucnonap3yeTcss HOpMa BECEHHE-JIETHETO NePHoJia, YBEIH-
yeHHas B 1,5 paza, npu nogorpese ot 31'10 50 °C - Ta ke HOpMa, YBEIHMYEHHAS B 2
pa3sa, a mpu noxorpese cBeimie 50 °C - B 3 pa3a. Ecnu npuem HedrenpoaykTos mpo-
U3BOJSAT B OCCHHE-3MMHUI IEPHOJ, a BBIAYy - B BECCHHE-JICTHHUN MEPUOJ, WU
HA000POT, TO OEepyT cpenHeapH(PMETHICCKYIO BETMYHNHY COOTBETCTBYIOLIHX HOPM.
HopMmbl Bcex BHIOB €CTECTBCHHOW YOBUIM HE()TEIPOAYKTOB MPHBEICHBI B TaOII.
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Hopmsl ecTecTBeHHOI YOBLIH He()TENPOAYKTOB IPU NIpHeMe

H XpaHCHHWH 10 OAHOI0 MecAIa, KI/T

Ta6numa 1
Tun pesepByapa I'pymnna Hedrenpo- Kiumaruueckas  30Ha
JyKTa 1 2 3
Haszemusriit 1(mpuem) 0,22/0,37 | 0,24/0,41 | 0,30/0,49
1(xpaneHue) 0,23/0,66 | 0,32/0,90 | 0,38/1,11
2(tipuem) 0,20/0,36 | 0,22/0,39 | 0,22/0,47
2(XpaHeHue) 0,17/0,64 | 0,27/0,84 | 0,37/1,07
3 0,08/0,15 | 0,11/0,18 | 0,12/0,20
4 0,08/0,11 | 0,08/0,12 | 0,08/0,11
5 0,03/0,03 | 0,03/0,03 | 0,03/0,03
6 0,12/0,12 | 0,12/0,12 | 0,12/0,12
3arny0OyieHHbIC 1 (mpuem) 0,14/0,31 | 0,20/0,36 | 0,20/0,42
1(xpaneHwue) 0,07/0,15 | 0,07/0,21 | 0,08/0,28
2(mprem) 0,12/0,31 | 0,15/0,34 | 0,15/0,42
2(xpaHeHue) 0,05/0,14 | 0,06/0,18 | 0,06/0,22
3 0,07/0,08 | 0,07/0,09 | 0,07/0,12
5 0,07/0,08 | 0,07/0,08 | 0,07/0,08
5 0,02/0,02 | 0,02/0,02 | 0,02/0,02
6 0,12/0,12 | 0,12/0,12 | 0,12/0,12

Just HedrenpoxykToB 1 1 2 TpymnIisl OTAEIbHBIC HOPMBI CYILIECTBYIOT IIPH OTepa-
LUSIX [IPUEMa U XpaHEHHMs, U1 3 U 4 rpynin npu nprueMe HeTernpoLyKToB B pe3ep-

Byaps!l Hauncisercs 45 % u nist 5-6 rpymnn -.65 % cooTBETCTBYIOIIEH HOPMBIL.

HopMbI ecTecTBeHHOI yObLJIM He(pTEeNPOAYKTOB
NpH BblIa4Ye B ABTOTPAHCIIOPTHbIE CPeCTBA, KI/T

Tabmmma 2

I'pymma Hedrenpoaykra Kiumaruueckas 30Ha

1 2 3
0,04/0,13 | 0,07/0,19 | 0,10/0,20
0,03/0,09 | 0,05/0,13 | 0,07/0,15
0,01/0,02 | 0,01/0,02 | 0,01/0,03
0,01/0,02 | 0,01/0,02 | 0,01/0,02
0,01/0,02 | 0,01/0,02 | 0,01/0,02
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Hopmsl ecTecTBeHHO¥ yObLIU He)TENPOAYKTOB NIPU Npueme,
XpaHeHUHU U OTIMyCKe HAa TOIUIMBO3aNPABOYHBIX MYHKTAX

(aBTO3anpPaBOYHBIX CTAHIUIX), KI/T

Tabnuma 3
Tun pesepByapa | ['pynmna Hedrenpogykra KiumaTtuueckas 30Ha
1 2 3

Hazemnsrii 1 0,38/0,60 | 0,54/0,99 | 0,72/1,5
4 0,02/0,02 | 0,03/0,03 | 0,03/0,03
5 0,02/0,02 | 0,03/0,03 | 0,03/0,03
6 0,12/0,12 | 0,12/0,12 | 0,12/0,12

3armyOieHHBIH 1 0,23/0,3 | 0,36/0,40 | 0,48/0,56
4 0,01/0,02 | 0,12/0,12 | 0,12/0,12
5 0,12/0,12 { 0,01/0,02 | 0,01/0,02
6 0,01/0,02 | 0,01/0,02 | 0,01/0,02

HopmMmbl ecTecTBeHHOM yObLIM HepTenpoaAYKTOB 7 rpynnbl, KI/T

Tabmuma 4
Onepanust Kinnmatnueckast 30Ha
1 2 3
[Tpuem 0,11 0,11 0,12
Ortmyck 0,01 0,01 0,01

3anganue

OmnpenennuTs HOPMATUBHBIE TOTEPH HE(PTETIPOLYKTOB BCICACTBHE €CTECTBEHHOM

yOBIIH 32 TOJ HA aBTOTPAHCIIOPTHOM HPEAIPUATHH.

Hcxonnple nanabie. MecsaHbId pacxoj aBToOeH3nHa 600 T, IU3EILHOTO TOIUINBA
300 1. B oceHHe-3UMHUI NIEpUO UCIIONB3YETCs qUu3elbHOe TOIuMBO J13, B JieTHee -
JJIL. 50 % ToruMB M BCce CMa304YHbIC MATEPHUAJbI BBIIAIOTCS Yepe3 TOTUIMBO3Arpa-
BOYHBIN IYHKT, a 50 % TOIUINB - TOITHBO3aIpaBIIuKaMu. Pacxox Maces cocTaBiser
2,8 %. mnactiuuHbIX cMa3ok - 0,2 % oT pacxofa TomuB. B 3uMHee BpeMst oJorpes
MaceJ TIpY BbIJIade ocyIecTBisercs - B aekadpe 1o 30 °C, B saBape g0 60 °C, B
¢espane - 10 40 °C, B ocTanmbHbIE MeCAIbI IIOAOTPEB He IpuMeHseTcsa. Kimnmarnue-

CKHUE 30HbI, B KOTOPBIX PACTIOJIOKEHBI aBTOTPAHCIIOPTHBIC TPEANIPUATUS, U CIIOCOOBI
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YCTaHOBKH pe3epByapoB Ha ckiaje TCM u Ha TOIUIMBO3aPaBOYHOM ITyHKTE 110 Ba-

pHaHTaM IPUBEIICHEI B Ta0II. 5.

BapI/IaHTLI 3aJlaHusA

Tabnuma 5
Ne papu- | Knumatu- Criocob ycTaHOBKH Ne Knuma- | Criocob ycTaHOBKH pe3ep-
aHTa 4eckast pe3epByapoB BapH- | THYECKast ByapoB

30Ha Ha ckimane | Ha TOII aHTa 30Ha Ha cknane Ha TOII

1 1 3aray0ur. 3aray0ur. 9 3 Ha3€MH. Ha3€MH.

2 2 3ariy0ur. 3anryour. 10 1 3ary0ur. Ha3eMH.

3 3 3arnyoJ1. 3arayoJ1. 11 2 3arnyoJ1. Ha3eMH.

4 1 Ha3eMH. 3aray0ur. 12 3 3aray0ur. Ha3€MH.

5 2 HAa3€MH. 3anryour. 13 1 50% 3army0i. | Ha3eMH.

6 3 Ha3eMH. 3anryour. 14 2 50% 3army0i. | Ha3eMH.

7 1 Ha3eMH. 3aray0ur. 15 3 50% 3aray0i. | Ha3eMH.

8 2 HAa3€MH. Ha3eMH. 16 1 50% 3army0i. | Ha3eMH.




IIpakTHyeckoe 3anaTHE Ne 2

OIPEJEJIEHUE ®AKTHUYECKHUX IOTEPb HE®TENIPOJAYKTOB ITPA
INPUEME, XPAHEHHNHU N 3AITPABKE TEXHUKHN

daxTdeckue NOTepu HEPTEMPOAYKTOB MpH HEe(PTECKIAICKUX, TPAHCIIOPT-
HBIX Y 3alpaBOYHBIX OIEpaLUsIX HE COBIANAIOT C HOPMaTUBHBIMU I1OTEPSIMU, OIIpe-
JIETICHAI0 KOTOPBIX OBIIO MTOCBAIIEHO MpakTHdeckoe 3ausaTre Ne 1. Dt morepu cBs-
3aHBI ¢ HCTIapeHHeM He(TepoyKTOB IIPpK OOJIBIINX U MaJIbIX JBIXaHHSX, C TOTe-
KaHUAMHU 4epe3 CaJbHUKM HACOCOB M 3aIlOPHOM apMaTryphl. 3a CUET HENOJIHOTO
CJIMBA U3 3aIPaBOYHBIX YCTPONCTB (pa3fgaTOYHbBIX KPAHOB U pyKaBoB). I ompene-

JICHUSA BCJIMYUH 3TUX MMOTECPh CYMICCTBYIOT PACUCTHBIC MECTOABI.

[Ipu MamBIX ABIXaHHUAX PE3EPBYAPOB ITOTEPH HE(YTETIPOIYKTa COCTABIISIIOT:

Piw= Py Pa= Py~ Pyz) Py Mg

Pa—
GW‘ = 10V¢( Ty T, P—Py R )

re V - 06beM roJIoBOro pocTpaHcTBa Pe3epByapa, M>;
P. - atmocdeproe nanenue, Mlla;

Pwn PK;( - COOTBECTCTBCHHO HABJICHUA OTKPBITHA KJIAITAHOB BaKyyMa U JTaBJICHUA

JIbIXaTeJIbHOr0 YCTpOoHcTBa pe3epByapa, Mlla;

Py1 1 Py2 - COOTBETCTBEHHO yIPYyroCTh MApOB HEPTEIPOAYKTA IIPH TEMIIEPaTypax

Tsu To, MIla;

T u Tz - TemnepaTtypa ra3zoBoro IpocTpaHcTBa pe3epByapa B HAUaJIbHbIA U KOHEY-

HbII nepuoasl, K;

p = Pathe
yT o2

- CpeIHss yIPyrocTsk napoB HedTenpoaykros, MIla;
P = P, + B, — abcomoTHOE JaBIecHUE B Fa30BOM IIPOCTPAHCTBE pesepByapa, Mlla;

Mg - cpenHsis MOJIeKyIIsIpHas Macca MapoB HeTenpoyKTa, KI/MOJb;

R = 8,314 JIx/momns K - yHuBepcanbHas ra3oBast IOCTOSIHHASL.
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Jlst onpesieneHust CpeHeH MOJISKYIIIPHON Macchl ITapoB HETENpoLyKTa MOXKHO

BOCITIOJIB30BATHCSI AMITUPHICCKOH (hOopMyITOit

Mg =50+ = )

Py
rae P2 - ynpyrocts mapos Hedrenpoaykra npu 20 °C, kI1a.

IMoTtepn HeTEMPOIYKTA IPH GOJBIINX ABIXaHAAX Ha 1 M> Ta30BOTO MpOCTpaHcTBa

pe3epByapa IpUOIKSHHO MOKHO OIIPENEIIUTh U3 YPABHEHHS
Geox =3 C, xkr/M3, 3)
rae C - o0beMHasi KOHIEHTpAIHs TapoB HEPTENPOIYKTa B TAPOBO3AYIIHON CMECH.

OOBeMHas KOHIICHTPAIHA NapoB HeTEeIpoayKTa B ApPOBO3IYIIHONW CMECH, BBIXO-

JISTIEH M3 TA30BOTO TIPOCTPAHCTBA Pe3epByapa, paBHIETCS

C= X )

Pg+ Pyt

3ananue
Omnpenenuts aktuueckue norepu OeHsmHa Ha ckiage TCM aBTOTpaHCTIOPTHOTO
MPEINPHUSTUS 32 To. FICXOHBIC JaHHbBIS: CPEIHIE MOTEPU OT YTEUCK MPHU HCIIPaB-
HOM He(TecKI1aIckoM 000PYAOBaHUU COCTABJISIOT:
- Yyepe3 TOPIEBHIC YIDIOTHEHHUS HACOCOB - 5 MII/MUH ( BO BpeMs [ICPEKAYKN);
- yepe3 CaJbHUKOBBIC YIUIOTHCHHUS 3aIBI)KEK U BEHTHIICH - | Karuis B MUHYTY (TIpH
OTKPBITOH 3amopHoit apmartype); oobeM Karum - 0,05 mi1.
[orepu mpu 3ampaBKe TEXHUKH COCTABILAIOT B cpeHeM S50 MJI Ha OJTHY 3aIIpaBKy 3a
CUeT OCTaTKa B Pa3JaTOYHOM KpaHE U pyKaBax.

VYrpyrocts napoB OEH3MHA COCTaBIISIET:

mpu - 20 °C 0,015 MITa 30°C 0,065 MIla
-10°C 0,019 MIla 40 °C 0,09 MIla
0°C 0,025 MIIa 50°C 0,12 MIla
10 °C 0,041 MIla 60 °C 0,15 MIla
20°C 0,05 MIla 70 °C 0,2 MITa
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CyrouHsble KosiebaHus TeMIepaTypbl B ra30BOM ITPOCTPAHCTBE pe3epByapa COCTaB-
JISIFOT:

1-s xIMMaTHYeCKas 30Ha:

okTsI0pp 0T -10 °C 10 0 °C armpenib ot -10 °C o + 10 °C
HOSIOpH ot -20 °C no -10 °C MapT ot 0 °C mo + 10 °C
nexkadbppr ot -20 °C mo -10 °C HIOHBb or+ 10 °C mo + 30 °C
SIHBAph ot -20 °C o -10 °C HIOIb or + 10 °C o + 30 °C
¢espare or-20 °C mo 0 °C agryct ot + 10 °C mo + 30 °C
MapT oTr-10°C 1o 0 °C centsaops ot 0 °C mo + 20 °C

2-s1 KTUMaTHYECKas 30Ha — BCe TeMIepatypbl Ha 10° Beiie

3-s KIMMaTHYecKas 30Ha — BCe TeMrepaTypsl Ha 20° BblLIe

IToTepu oT MajbIX ABIXaHMH B 3ariIyOJICHHBIX pe3epByapax OTCYTCTBYIOT. Hanus
pe3epByapoB IIPOM3BOAUTCS NIPH CPETHECYTOUHOM Temieparype. Pacxon aBromo-
OMIbHOTO OEH3MHA U KIIMMaTHYeCKast 30Ha Te e, YTO ¥ B 3aJJaHIH K IPAKTHIECKOMY
3aHATHIO Nel. YcTaHOBKa pe3epByapoB Ha CKJIa/ie Ha3eMHasl.

CpenHsis 103a 3alpaBKu aBTOMOOWIIA - 70 J1.

ILnoTHOCTE GeH3uHa - 750 Kkr/Mm’.

B kauecTBe MOABMXHBIX CPEICTB 3aIPAaBKH HCIIOIB3YIOTCS aBTOTOIUIMBO3AIIPAB-
iy AT3-3,8-130 ¢ monHO# BMecTUMOCThIO TIcTepH 3800 1.

Jnst nepexkadxky OCH3WHA B pe3epByaphl, BBIIAYN U3 PE3EPBYapoB CKJIa/la Ha TOIUIH-
BO3AIPaBOYHBIA IYHKT W B aBTOTOIIMBO3AIPABIIUKH HCIOIB30BAIUCH HACOCHI
CBH-80 c mogaueit 500 n/muH. KommaecTBo 0THOBPEMEHHO OTKPBITHIX 3a/IBIKEK
IIpU TepeKayKax - MsTb.

ITorepu oT yTeuek yepe3 YIUIOTHEHHUS HACOCOB M 3aIIOPHON apMaTypbl, yCTaHOBJICH-
HOM Ha CpeJICTBAaX 3alpaBKH (KOJIOHKAX U aBTOTOIUIMBO3AIPABIINKAX ), HE YIUTHIBA-
1otcs. KonnuecTBo M BMECTUMOCTh pe3epByapoB, yCTAaHOBJIEHHBIX Ha CKIIaJe, IPH-
BeJIeHBI B Ta01. 6. J[pIxaTenbHbIe KIalaHbl HA pe3epByapax U aBTOTOILIMBO3AIIPAB-

IMKax oTperynupoBansl Ha nasienue 0,06 MIla u Bakyywm 0, 02 MI]a.
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Bapuantsl 3ananui

Tabnuma 6
Ne PesepByapsl
cKJIajia TOIUIMBO3AIIPABOYHOTO ITyHKTA
KOJIMYECTBO MapKa KOJIMYECTBO MapKa
1 2 3 4 5
1 4 P-50 2 P-4
2 8 P-25 1 P-10
3 10 P-20 1 P-4
1 P-6
4 2 P-50 2 P-6
4 P-25
5 10 P-10 2 P-4
2 P-50
6 6 P-25 2 P-6
1 P-50
7 4 P-50 2 P-6
8 6 P-20 1 P-10
3 P-25
9 5 P-20 2 P-4
2 P-50
10 8 P-25 1 P-4
1 P-6
11 10 P-20 2 P-6
12 2 P-50 2 P-4
4 P-25
13 4 P-50 1 P-4
1 P-6
14 20 P-10 1 P-10
15 2 P-50 1 P-10
5 P-20
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IIpakTHyeckoe 3anaTHEe Ne 3

MN3MEPEHUE KOJIMYECTBA U YYET HE®GTEINIPOAYKTOB
TP TPUEME, XPAHEHHUU N BBIJAYE

VYdyer KomudecTBa HE(PTENIPOAYKTOB IO3BOJISIET CBOECBPEMEHHO BBISBUTH
CBEPXHOPMATUBHBIEC MTOTEPHU HEPTENPOIYKTa U IPHHATH MEPHI K yCTPAHEHUIO IIPH-
YHH 3TUX HOTEPb.

VYuer kosmuecTBa HeYTENPOAYKTOB BEJECTCS B €AMHUIIAX MACChI, TAK KaK 3TOT
MOKa3aTeNlb OCTAETCs. HEU3MEHHBIM U HE 3aBUCUT OT TeMreparypsl. [l usMepeHus
KOJIMYECTBA HE(PTENPOAYKTOB IIPUMEHSIETCS, KaK PaBWIO. 00bEMHO-BECOBOH CII0-
€00, KOT1a HEMOCPEICTBEHHBIM 3aMEPOM OINpeersieTcss 00beM HeTEIPOayKTa, a
3aTeM PacyeTHBIM ITyTEM HAXOIUTCS Er0 Macca.

Macca He(TenpoLyKTa ONpeeNseTCst U3 BEIPaXKECHUS

Ge = Ve pe (5)
rze G, - macca HeTenpoayKTa, KT; V; - 00beM He(TenpoayKTa, M*; P, - INIOTHOCTS
HeTENpOaYyKTa IPK TeMIeparype t, kr/m>; t - Temneparypa 3amepa, °C.

OObeM HedTenpoayKTa B pe3epByape ONpelelsieTcss Ha OCHOBaHUH 3amepa
€ro YpOBHsI U MOCIEIYIOLIEr0 pacuyeTa ¢ MOMOIIbI0 aHATUTHUECKHX 3aBUCHUMOCTEH
LIeH KaJTMOPOBOYHBIX TaOMIHII.

OObeM He(pTENpoayKTa B BEPTHKAILHOM pe3epByape CTyIEHYaTod cCOOpKH
BMECTHMOCTBIO MeHee 700 M® ONPENENsIOT Mo CpeIHEMY BHYTPEHHEMY JIUAMETPY,
[IPUHKAMAs, 9TO 00bEM HETENPOAYKTa, IIPUXOISAIIMNCS HA SIUHUILY BBICOTHI pe3ep-
Byapa, noctossHeH. ITockonbKy Ha CKJIafiaX TOMIMBA U CMa304HBIX MAaTEPHAJIOB aB-
TOTPAHCIOPTHBIX MPEINPUATHI JOBOJIBHO PEIKO UCIOIb3YIOTCS BEPTHKAIIBHBIE Pe-
3epByaphl, BMECTUMOCTh KOTOPBIX, KaK MPABMIIO, HE TpeBbimaet 200 M3, mist onpe-

JIeNIeHAs NX 00beMa IpUMEHseTCs (popMyIia;

nd?
v, = 4pH (6)

dHe'—l.+d'-leTA

rae: dgp, = >

- CpelHUll BHYTPEHHUH TUMETP, M;

dyeq. = Dyer. — BHYTPEHHHUI JHaMETP HEUETHOTO MOsICa pe3epByapa, M;
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dyer. = Dyer. - 20 — BHYTpEeHHHIA AHaMETp YETHOTO IOsica pe3epByapa, M;
Dyer. — HApY>KHBIH TUAMETP YETHOTO MOsICa Pe3epPBYapa, M;
0 — ToNmMHA CTEHKH pe3epByapa, M; H — BeicoTa pe3epByapa, M;

ITocne mpeoOpa3oBaHus:

Haxomnum

T (Dyer.

V= 2“”2 H %)

KommaecTBo HepTenpoayKkTa, mpuxoasameecs Ha | ¢M BEICOTHI B3JIHBA, OIPEIes-

etcs o gopmye:

11(Dyer.—8)?
V — YeT.
1cm 4102 (Sa)
a Ha 1 MM BBICOTEI B3JIMBa:
1 (Dyer.—8)?
V — 4YeT.
1 MM 4103 (86)

[Tpu kannOpOBKE rOPU3OHTAIBHBIX pPe3epBYapoB 00bEM HEPTEHPOAYKTA, TPUXOIS-
muiics Ha eAMHMILY BBICOTHI €TI0 B3JIMBa, HEOIMHAKOB. J{J1s1 pe3epByapa ¢ INI0OCKUMHU

JHHUIIaAMH, oOeuaiika KOTOpPOTI'o CBApC€HA BCTHIK:

_ T(Dyer.—28)*L
Vl cM 4

)

rae DH - HapyXHBII [uameTp pesepByapa, M; L - jmnHa pesepByapa, M.
IIpu HemoIHOM 3aMOJTHEHUH pe3epByapa 00beM HeTEPOLyKTa HAXOAAT B 3aBH-

h
CUMOCTH OT BBICOTEI €I'0 B3JIMBa h, M, JJIA 4€TO0 BBIYHUCIAOT OTHOIICHHUE d_ , A€

BH
dyy = Dy — 26 - BHyTpeHHHUH TuaMeTp pe3epByapa, M.
I'panynpoBka pe3epByapoB ¢ IIIOCKUMH JHUIIAMU IIPOU3BOJIUTCS C IIOMOIIbIO BbI-

paxeHus:
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Vi, =1L [T - “‘;—”)] (10)

BH

d . 2-h
Fne r = =% — BHyTpennuii paguyc pesepsyapa, M; T' = arccos —-
Ha nipaxTuke JaHHbIe AJsI TPAIyHPOBKH PE3EPBYapOB MPEACTABISAIOT B TAOINYHON
dhopme.

h
B 3aBucnMocTH OT 3HAaYCHUS OTHOIICHUS d_ OIpEaACIAIOT KOB(b(I)I/II_II/ICHT KI_[

BH

(tab. 7) m HaxoAAT 00BbEM HEPTENPOAYKTA B Pe3epByape U3 BHIPAKCHUS

VHn=V3'Ku (11)

3nauyenus: Ku 1/ ropH30HTAIBHBIX pe3epBYapoB ¢ INIOCKUMH AHHIAMH
(p - pa3HOCTDb ABYX cMeKHbIX 3HauYenuii Ku)

Tabmuua 7

hl K,

h
dBH dBH dBH dBH

1 2 3 4 5 6 7 8 9 | 10 11 12

0,01 0,0017 |17 [0,26]0,2066| 111 ]0,51 | 0,5127 [ 127 | 0,76 | 0,8154 | 109
0,02 | 0,0048 |31 |0,27]0,2178| 112 |0,52 | 0,5255 | 128 | 0,77 | 0.8262 | 108
0,03 | 0,0087 |39 |0,280,2292| 113 |0,53 | 0,5382 | 127 | 0,78 | 0,8369 | 107
0,04 | 0,0134 |47 |0,29]0,2407 | 114 {0,54 | 0,5509 | 127 [ 0,79 | 0,8473 | 104
0,05 |0,0187 | 53 |0,30(0,2523 | 115 | 0,55 | 0,5636 | 127 | 0,80 | 0,8576 | 103
0,06 | 0,0245 |58 | 0,31]0,2640| 116 | 0,56 | 0,5762 | 126 | 0,81 | 0,8677 | 101
0,07 | 0,0308 | 63 | 0,32]0,2759| 117 | 0,57 | 0,5888 | 126 | 0,82 | 0,8776 | 99
0,08 | 0,0375 |67 |0,33|0,2878 | 118 |0,58 | 0,6014 | 126 | 0,83 | 0,8873 | 97
0,09 | 0,0446 | 71 | 0,34]0,2998 | 119 | 0,59 | 0,6140 | 126 | 0,84 | 0,8967 | 94
0,10]0,0520 [ 74 |0,35[0,3119 | 119 | 0,60 | 0,6265 | 125 | 0,85 | 0,9059 | 92
0,11 10,0599 | 79 | 0,36|0,3241| 120 | 0,61 | 0,6389 | 124 | 0,86 | 0,9149 | 90
0,12 |0,0680 | 81 |0,37|0,3364 | 121 | 0,62 | 0,6513 | 124 | 0,87 | 0,9236 | 87
0,13]0,0764 |84 | 0,38 |0,3487 | 122 | 0,63 | 0,6636 | 123 | 0,88 | 0,9320 | 84
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0,14 ]0,0851[87 [0,39]0,3611[1237]0,64[0,6759 [ 123 [0,89]0,9401 | 81
0,15]0,0941 |90 | 0,40 |0,3735| 124 | 0,65 | 0,6881 | 122 | 0,90 | 0,9480 | 79
0,16 ]0,1033 |92 | 0,41 |0,3860 | 124 | 0,66 | 0,7002 | 121 | 0,91 | 0,9554 | 74
0,17 0,1127 |94 |0,42]0,3986 | 125 | 0,67 | 0,7122 | 120 | 0,92 | 0,9625 | 71
0,18 0,1224 |97 |0,43|0,4112|1260,68 | 0,7241 [ 119 | 0,93 | 0,9692 | 67
0,19 0,1223 |99 | 0,44 [ 0,4238 | 126 0,69 | 0,7360 | 119 | 0,94 | 0,9755 | 63
0,20 | 0,1424 | 101 | 0,45 | 0,4364 | 127 | 0,70 | 0,7477 | 117 | 0,95 | 0,9813 | 58
0,21 ]0,1527 | 103 | 0,46 | 0,4491 | 127 | 0,71 | 0,7593 | 116 | 0,96 | 0,9866 | 53
0,22 10,1631 | 104 | 0,47 | 0,4618 | 127 0,72 | 0,7708 | 115 | 0,98 | 0,9913 | 47
0,23 10,1738 | 107 | 0,48 | 0,4745 | 127 0,73 | 0,7822 | 114 | 0,97 | 0,9952 | 39
0,24 | 0,1846 | 108 | 0,49 | 0,4873 | 127 | 0,74 | 0,7934 | 112 | 0,99 | 0,9983 | 31
0,25 |0,1955 | 109 | 0,50 | 0,5000 | 127 | 0,74 | 0,8045 [ 111 | 1,00 | 1,00 | 17

O0BeM ropHU30HTAIBHOTO MIMHAPHUYECKOTO pe3epByapa co chepuuecKuMH THU-
IIAMU OIpeseNnseTcs Kak CyMMa 00beMa ero IMIMHAPHUECKON YacTH, paCCUUTaH-

Ho 110 popmyie (8), 1 00BEMOB IBYX €ro CHEepHUCCKHUX THHIIL:
VrmM. = Vp + ZVCQJ.;(. (12)

rze V, - 00beM WMIMHAPHIECKO YacTh pe3epByapa, M Vep.n - 00beM chepuue-

CKOTO JHUILA, M.
O6beM chepruECKOro JHUINA ONPENEIAETCA KaK 00BEM IIAapOBOTIO CETMEHTA!
_ dg, | f?
VC(l)-Zl =nf (?'i‘?) (13)
rae f- cTpena BBIMYKIOCTH JHHILA, M.

[Tpu HemoTHOM 3aI0THEHUHU pe3epByapa 00beM 3aJIUTON YacTH ONpeaess-

C€TCA KakK CyMMa 00beMOB He(I)TerOZ[yKTa B LIPIJ'IHH,I[pPI‘IeCKOfI YaCcTHU U JHHUIIAX.
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O0BeM HeTenpoIyKTa B HWIMHAPHICCKON YaCTH ONPEICIACTCS TAKAM JKE METO-
JIOM, 4TO U B pe3epByapax ¢ IIOCKUMH JHHIIAMH, ¢ TTOMOIIBI0 popmydsl (11).

O0BeM HedrenpoayKTa B chepUIeCKOM JTHUIIE OIpenesieTcs o GopMyIe:

RZ, —1? L
[ r— EEE——
VI-xcrfl = 2 [TZ <E —arcsin > ’ - (r— h)\/rz —(r- hz)]
T
. 5 o [rz—p2
- -arcsin |—5———- —
+ f (Reg = f9) — dh
22k Ry —h

sin(2T)
—1%(Rep — f) [T - T] (14)
e Ry — paguyc chepbl 06pasyroLlei JHUILE, M.

Ha mpaktuke mpu rpaayupoBKe cHEpUUIeCcKUX JHHI TaKKe MOJB3YIOTCS Tabimmd-

HBIM METOZIOM, 2 00beM HE(YTENPOAYKTa B JHHUILE ONPEEIIIOT 1o hopMyIIe:
Vin = Vcd).,a ' K,cu—l (15)

e Ky - K0OOGUIMENT 3aM0THEHNS BBITYKIIOTO IHAIIA, OMPEIENSIEMBIH 110 TabJL.
8 B 3aBHCHMOCTH OT OTHOIIICHHS BBICOTHI HAJIMBA K BHYTPEHHEMY AHAaMETPy pe3ep-

h
Byapa —— M OTHOMICHH CTPE/IBI BBIMYKIIOCTH JIHHIIA K BHYTPCHHEMY IaMETpy pe-
BH

3epByapa dL.
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3navenus Knn nns cpepuueckoro THUIA rOpU3OHTAJIBHOIO pe3epByapa

Tabmuma 8
h 3unavenue xodpdunuenta Ky, npu di, paBHOM
Gy 1 1 1 1 1 1 1
5 8 10 12 15 20 30
1 2 3 4 5 6 7 8

0,00 | 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0000 |0,0000
0,01 | 0,0001 | 0,0001 | 0,0000 | 0,0000 | 0,0000 | 0,0000 |0,0000
0,02 | 0,0003 | 0,0003 | 0,0003 | 0,0003 | 0,0003 | 0,0003 | 0,0003
0,03 | 0,0009 | 0,0009 | 0,0008 | 0,0008 | 0,0008 | 0,0008 | 0,0008
0,05 | 0,0032 | 0,0030 | 0,0029 | 0,0029 | 0,0029 | 0,0029 | 0,0029
0,10 10,0166 | 0,0158 | 0,0157 | 0,0156 | 0,0156 | 0,0154 | 0,0154
0,15 {0,0425 | 0,0409 | 0,0405 | 0,0404 | 0, 0404 | 0,0401 | 0,0401
0,20 | 0,0809 | 0, 0786 | 0,0781 | 0,0778 | 0,0778 | 0,0777 | 0,0777
0,25{0,1311 | 0,1283 | 0,1277 | 0,1273 | 0,1273 | 0,1270 | 0,1270
0,30 (10,1917 | 0,1888 | 0,1881 | 0,1878 | 0,1878 | 0,1873 | 0,1873
0,35{0,2609 | 0,2583 | 0,2577 | 0,2574 | 0,2574 | 0,2569 | 0,2569
0,40 { 0,4173 | 0,3349 | 0,3344 | 0,3342 | 0,3342 | 0,3338 | 0,3338
0,45 10,5000 | 0,4162 | 0,4160 | 0,4158 | 0,4158 | 0,4155 | 0,4155
0,50 | 0,5827 | 0,5000 | 0,5000 | 0,5000 | 0,5000 | 0,5000 |0,5000
0,55{0,6632 | 0, 5838 | 0,5840 | 0,5842 | 0,5842 | 0,5845 | 0,5845
0,60 | 0,3368 | 0,6651 | 0,6656 | 0,6658 | 0,6658 | 0,6662 | 0,6662
0,65 (0,7391 | 0,7417 | 0,7423 | 0,7426 | 0,7426 | 0,7431 | 0,7431
0,70 {0,8083 | 0,8112 | 0,8119 | 0,8122 | 0,8125 | 0,8127 | 0,8129
0,75 {0,8689 | 0,8717 | 0,8723 | 0,8727 | 0,8730 | 0,8732 | 0,8734
0,80 10,9191 | 0,9214 | 0,9219 | 0,9222 | 0,9224 | 0,9226 | 0,9228
0,85 (10,9575 | 0,9591 | 0, 9596 | 0,9598 | 0,9599 | 0,9599 | 0,9601
0,90 { 0,9834 | 0,9842 | 0,9843 | 0,9844 | 0,9845 | 0,9846 | 0,9847
0,95 { 0,9968 | 0,9970 | 0,9971 | 0,9971 | 0,9971 | 0,9971 | 0,9971
0,97 {0,9991 | 0,9992 | 0,9992 |0,9992 | 0,9992 | 0, 9992 | 0,9992
0,98 { 0,9997 | 0,9997 | 0,9997 | 0,9997 | 0,9997 | 0,9997 | 0,9997
0,99 { 0,9999 | 0,9999 | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000
1,00 | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000

. h
HpI/I HCCOOTBCTCTBHUHU BBIYMCIUTCIBHBIX 3HAYCHHU d_ u L JAaHHBbIM, NPHUBEACH-

BH BH

HBIM B Ta0J1. 7 1 8 BenmuuuHbl Kodpdunuentos K, u K, onpenensrorcs myTeM UH-
TEPIOIUPOBAHMS, HCXOAS U3 MMEIOIINXCS B YKa3aHHBIX TaOIUIaX JaHHBIX.
Jns pesepByapoB ¢ KOHMYECKHMH JHHUIIAMH 00BEM KOHMYECKOTO THHIIA

ONpeaCIICTCA KaK:
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diuf
Vin="15" (19

O0beM HeTepoAyKTa B KOHMYECKOM JTHUIIE PU HETTOJIHOM HAIMBE HAXOIUTCS

13 BbBIPpAXKCHUA

resinT

S g (T (6

[IpakTiuecku ais onpeeeHus o0beMa HeTepOoyKTa B KOHHYECKOM JTHHIIE

9= 12T — f(r — hy?egT + L

HCHIOJIB3YIOTCA TaOJIUYHEIC JaHHBIC, U pAaCYCTHOC BBIPAKECHUEC NUMECT BU!

Vin' = Via " K (17)

I'ne K, k03 duireHT 3amonHeHus KOHUMYECKOTo JHUINA, KOTOPBIA HAXOTUTCS U3
Tabi1. 9, B 3aBHCIMOCTH OT YPOBHS HaJIlBa pe3epByapa.

W3 Beipaskenus (16) crnemyeT, 9To Ha 00bEM JHHINA U KOIPPHUIIMESHT ero 3a-
TTOJTHEHUS BIHSET TAKXKe CTpeJia BHITYKJIOCTH JHHINA (BBICOTa Koprmyca) f, Ho Tak
KaK BCe KOHMUYECKUE JTHUILA OTEYECTBEHHBIX PE3EPBYAPOB U3 TEXHOJIOTUYECKUX CO-
00pakeHUI H3rOTaBIMUBAIOTCS C OJMHAKOBBIM YTIIOM IIPH BEpIINHE KOHYCa, PABHBIM
153°, oTHOWIEHUE CTPEN BBITYKJIOCTH AHULIA K JUAMETPY pe3epByapa sABIAETCS M10-

CTOSIHHOM BEJIMYMHOM:

-—=0,119
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3nauenue K, 111 KOHYCHOro JHUIIA cepuuecKoro peeppyapa

Tabnuma 9

Ak A [ & [ A k[ A K

dyy dyy Ay dyy
0,02 0,000 0,26 0,121 0,500 0,500 0,74 0,879
0,03 0,001 0,27 0,132 0,510 0,519 0,75 0,890
0,04 0,001 0,28 0,143 0,520 0,538 0,76 0,900
0,05 0,002 0,29 0,155 0,530 0,557 0,77 0,903
0,06 0,003 0,30 0,167 0,540 0,576 0,78 0,918
0,07 0,005 0,31 0,180 0,550 0,596 0,79 0,927
0,08 0,007 0,32 0,194 0,560 0,613 0,80 0,935
0,09 0,009 0,33 0,208 0,570 0,631 0,81 0,942
0,10 0,012 0,34 0,222 0,580 0,648 0,82 0,949
0,11 0,015 0,35 0,237 0.59 0,666 0,83 0,956
0,12 0,019 0,36 0,252 0,60 0,683 0,84 0,962
0,13 0,023 0,37 0,268 0,60 0,700 0,85 0,967
0,14 0,028 0,38 0,284 0,62 0,716 0,86 0,972
0,15 0,033 0,39 0,300 0,63 0,732 0,87 0,977
0,16 0,038 0,40 0,317 0,64 0,748 0,88 0,981
0,17 0,044 0,41 0,334 0,65 0,763 0,89 0,985
0,18 0,051 0,42 0,352 0,66 0,778 0,90 0,988
0,19 0,058 0,43 0,369 0,67 0,792 0,91 0,991
0,20 0,065 0,44 0,387 0,68 0,806 0,92 0,993
0,21 0,073 0,45 0,406 0,69 0,820 0,93 0,995
0,22 0,083 0,46 0,424 0,70 0,833 0,94 0,997
0,23 0,091 0,47 0,443 0,71 0,845 0,95 0,998
0,24 0,100 0,48 0,462 0,72 0,857 0,96 0,999
0,25 0,110 0,49 0,490 0,73 0,868 0,98 1,00

21




3amanue

CocraBuTh KaIHOPOBOYHBIE TaOIMIEI AT pe3epByapoB Ha ckiaane TCM aBto-
TPAHCIIOPTHOT'O MPEANPUATHS uepe3 | cM BbICOTHI B3nHBa. ONpeaennTs 00beM

TOILUIMBA B pe3epByape IpH BbIcoTe B3amBa 130 cM.

Bapuante! 3aganuit

Tabmuma 10
No Tun pesepByapa Hapyxusb1it Tommuna [Tonuast
Bapu- IuameTp, M CTEHKH, M JuiiHa (BBI-
aHTa coTa), M
1 BeprukainbHslii co cTy- 8,0 0,004 6,8
MIEHYATHIM PACIIOIOKE-
HHUEM TI0SICOB
2 I'opusoHTaNBHBIM CO che- 2,4 0,005 6,68
PUYECKUMU JTHATIIAMH
(f=0,234m)
3 To xe (f=0.265 m) 2,22 0,005 3,31
4 To xe (f= 0,295 m) 2,475 0,005 4,76
5 To xe (f= 0,330 m) 2.76 0,005 4,83
6 To xe (f= 0,330 m) 2,76 0,005 9,6
7 To xe (f= 0,330 m) 2.56 0,005 11,09
8 To xe (f= 0,330 m) 3,24 0,005 9,72
9 To xe (f= 0,390 m) 3,24 0,005 42.7
10 ["opuzoHTaNbHBIN C KOHU- 2,22 0,005 3,31
YECKHMU THHUIAMA
11 | Toxe 2.475 0,005 4,76
12 | To xe 2,76 0,005 4,83
13 | To xe 2,56 0,005 11,03
14 | To xe 3,24 0,005 9,72
15 | Toxe 3,24 0,005 12,7
16 | To xe 2,76 0,005 9,6
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IIpakTHyeckoe 3anaTHe Ned

INJNIAHUPOBAHUE PACXO/JA TOIIJINBA B ABTOTPAHCIIOPTHOM
HOPEAIIPUATAN

[InanupoBaHue pacxona TOIUIMBA OCYLIECTBISIETCS UCXOAs U3 IIJIaHA TPaHC-
MTOPTHBIX PabOT MPEeIUPUATHS U IMHEHHBIX HOPM PacXo/ia TOIUINBA IIPH BBITIOTHE-
HUW 3TUX paboT.

JIuHeliHble HOPMBI PAcXO/a TOILIUMBA YCTAHABIUBAOTCS Ul KaXKIOU MapKu
aBTomMoOums B autpax Ha 100 kM mpobera u Ha 100 T-KM TpaHCTIOPTHOM PabOTEHL.
IIpu pabote aBTOMOOWMIIEH B YCIOBHSIX, UMEIOLIUX OTKJIOHECHHS OT JOPOXKHBIX, KITH-
MaTHYECKHX M SKCILUTyaTallMOHHBIX YCIOBHH, 111 KOTOPBIX YCTAHOBJICHBI JINHEHHBIC
HOPMBI, BBOJSTCS Haf0aBKu K HOpMe pacxofa. Ilpu onpeneneHun norpeOGHOCTH B
TOIUIMBE JICTKOBBIX, CIHCIHANBHBIX ABTOMOOWJICH M aBTOOYCOB YYHTHIBAIOTCS
TOJIBKO JINHEHHBIC HOPMBI pacXo/ia Ha MPOOET U COOTBETCTBYIOLIHNE HAJ0ABKH.

HopmatusHbIil pacxon HEPTEIPOAYKTOB HAa TPAHCIIOPTHEIE PaOOTHI (BKIIIO-

Yast MacCaXUPCKUE MIePEBO3KH) COCTABILACT 3a IO U KaKIOTO BH/a TOTUINBA!

i=n

L; Wi Ai
Qrrp = Z m (H“' “100 T 100) ' (1 * 100)’ (18)

=1
rae H,; - nuHelHas HopMma pacxoja TorumBa Ha 100 kM mpobera aBTOMOOWIIS i-it
Mapku, 1; H,; - Hopma pacxona Torumsa Ha 100 T-kM TpaHCIIOPTHOM paboThI rpy30-
BOTO aBTOMOOWIIS i-i Mapkw, 17; L; — cpeaHnii TogoBoH mpober aBTOMOOMIS i-it
Mapku, kM; W; - TparcniopTHas paboTa Tpy30BOro aBTOMOOMIIS 3a Tpoler L;, T-KM;
1N - KOJIMYECTBO MAPOK aBTOMOOMIIEH, MOTPEOISIONINX TaHHBIN BH]I TOIUIMBA, €11.; M
- KOJIMYECTBO aBTOMOOMIICH i-if Mapkw, ex.; [l; - HanbaBka K HOpMaM pacxoja TOI-
JUBa Tpu paboTte aBTomMooOmIeH i-if Mapkw, %o.

JluneiiHbie HOpMBI pacxozaa ToruBa Ha 100 kM podera aBTOMOOWIIEH TTPH-

BeleHsI B Ta0bm. 11.
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JInHelHbIe HOPMBI Pacxo/ia TOIUINBA

Ha 100 kM npolera rpy30BbIX aBTOMOOHIeH

Tabnuma 11
Monens u Mapka Tun Hopma | Mogens u mapka Tun Hopma
aBTOMOOWIS pacxozna aBTOMOOWIIS pacxoza
TOILINBA, TOILINBA,
a1 I
YA3-451 boprogoii 15 KamA3-53223 Boprosoii 25,5
T'A3-51A, To xe 21,5 3UJI-133 T4 To xe 25,5
B,P.C,T.V, 10 KamA3 5320 -“s 25
I'A3-52 (xpome - 22 YA3-450 IoBbiIeHHOI 17
52-07) MIPOXOAUMOCTH
T'A3-53 (kpome « 25 T'A3-63 To xe 26
53-07) T'A3-66 - 29
31JI-130, 3WJI-164 « 31 3UJI-157 -« 39
3MJI-133 (kpome ') - 38 31I-131 -« 42
Vpan-355 « 30 Vpan-375 -« 61
Vpan-377 - 44 T'A3-CA3-2500 CamocBain 29
'A3-52-07 «“ 30 T'A3-93 To xe 23
T'A3-53-07 - 37 3UJI-MM3-585 - 36
MA3-500 « 23 KamA3-5511 -« 34
31JI-138 - 42
JIuHeiiHble HOPMBI pacxoja Toninea Ha 100 kM npodera
JIErKOBBIX AaBTOMOOUJIEH U aBTO0YCOB
Tabmuma 12
Mopens 1 Mapka Tun Hopwma Mopenbs 1 Mapka Tun Hopwma
aBTOMOOMIIS pacxona ABTOMOOMIIS pacxona
TOILINBA, JI TOILIHBA, JT
YA3-469 JlerkoBoii 16 PA® (Bce mapkn) ABTOOYC 15
['A3-24,TA3-31 To xe 13 VA3-450, 451 To xe 17
Mockeuu (Kpome - 10 YA3-452 - 18
2141) ITA3-652 - 26
Mockenu 2141 -« 9 ITA3-652 o 28
BA32101-2107 - 8,5 I1A3-672 - 35
BA3 2121 -« 12 JIuA3-677 o 54
BA3-2108, 2109 - 7,9 JIA3-695 - 41

Jluneiinpie HOpMBI pacxoaa Ha 100 T-KM TpaHCTIOPTHOU PabOTHI IS TPY30BBIX aB-

TOMOOHIEH COCTABIISIIOT:
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aBTOMOOMILHOTO OeH3uHa -2,0 J;

JIM3eJIbHOTO TorumBa - 1,3 7;

CXKMDKEHHOTO Ta3 - 2,5 J1.

HanbaBku k HopMaM pacxoa ISl yCI0BHH paboThl, OTIIMYAIOLINXCS OT TeX, Ul
KOTOPBIX YCTAHOBIICHBI JINHEITHbIE HOPMBI, COCTABIISIIOT:

- pu paboTe aBTOMOOMIIEH ¢ IpHIienaMy Ha | T cOOCTBEHHOI MacChI IpHIIea:
aBTOMOOMIIBHOTO O€H3MHA - 2 JI, AN3EJIBHOTO TOILINBA - 1,3 J1, CKMKEHHOTO rasa -
2,5 1 (Macca HaXOASAIMIETOCS B MPHIEIIE TPYy3a YUUTHIBACTCS IPU ONPEIETICHUH pac-
X0/J1a TOTUIMBA Ha TPAHCIIOPTHYIO paboTy):

- npu pabore aBromoOmiell camocBanioB: 0,25 1 Ha OJHY 34Ky (He3aBHCHMO
OT THIIa IBUTATEIIsl U IPY30M0IbEMHOCTH);

- npu pabote aBToMoOmMIIeil B 3uMHee BpeMsI (TIpH yCTaHOBUBILEHCA cpefHecy-
TOYHOI TemmepaType Bo3ayxa Hike 0°C):

quist FOra Poccun - 5 % oT HOpMBI pacxofa;

1t LleHTpanbHOTO YepHO3eMHOr0 paliona — 7,5 %;

Juist LleHTpanpHOro HeuepHO3eMHOro paiiona — 10 %;

s Cesepa — 15%

quist Kpaitnero Cesepa — 25%

- Ipu paboTe aBTOMOOMIIEH B TSXKEJIBIX JOPOXKHBIX YCIOBHSX (CE30HHAS PACITyTHIIA,
CHEXXHbIC U Tecuanble 3aHOockl) — 30 % OT HOPMBI pacxo/a Ha cpok He Ooree 1 me-
csIa;

- npH paboTe Ha JOporax co CIOXKHBIM IIIIaHOM (HAJIM4YHE B cpenHeM Oomee 5
3aKkpyrieHni paanycom MeHee 40 M Ha 1 kM mmytH) — 10 % 0T HOpPMBI pacxona;

- npu yaeOHoit e3ae — 10 20 % oT HOpMBI pacxofa;

- TIPH HKCIITyaTalllH BEIOMCTBEHHBIX aBTOOYCOB, HE pabOTAIOMINX HA PETYIIIP-
HBIX MapmpyTax — 10 10 % oT HOpMEBI pacxoaa;

- HPH IBMKEHUH 110 TOJI0 BO BPEMsl IPOBEACHHUS CEIbCKOX035ICTBEHHBIX pa-
00T, BBIBO3E JIeCa C JIECHBIX YUaCTKOB, Pab0Te B Kapbepax C TSHKEIBIMH JOPOKHBIMU

ycnoBusmMz — 10 20 % oT HOpMBI pacxoa (10 Bele3a Ha 000pyA0BaHHYIO I0POTY);
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- Ha paboTy o0OpyNOBaHMS CIICHUATM3UPOBaHHBIX aBToMoOwieid — 10% or
HOPMEI pacxoa;

- Ha BHYTpPHUTapaXKHbIC HYXXIBI (TEXHHYSCKHE OCMOTPHI, TIepee3asl U T. I.) —
0,5 % oT 00mIero KoIImYecTBa, MOTPEOIIIEMOT0 BCEM IMapKOM aBTOMOOHIICH.
[HoTpeOHOCTE B TOIDIMBE ISl TEXHHYECKOTO OOCTYKUBaHHSI U PEMOHTA aBTOMOOH-

JIeH onpenenseTcs I KaXXI0ro BUIA TOIUINBA IO GopMyIie:

Qrro = Zli:z?(KTOi “Hopo; + KTpi ’ HTpi + KKpi ’ HKpi) (19)

rae Hyoj, Hipg, Hypi - HOpMBI pacxosia Tommsa COOTBETCTBEHHO HA TEXHHIECKOE 00~
CIy’)KUBaHME, TEKYIIUH M KalWTaIbHBII PEMOHT aBTOMOOWIA i-H Mapku, I
Kroir Kipis Kipi - KOTMYECTBO COOTBETCTBEHHO TEXHUECKUX O0CITY )KHBAHUH, TEKY-
IIMX U KaITUTAJIBHBIX PEMOHTOB aBTOMOOMIIEH i-if Mapku, IPOU3BEICHHBIX B Teue-
HUE T0/1a; N - KOJIMYECTBO MAPOK aBTOMOOMIICH, UCIIONB3YIOINX JaHHbBIH BUJ TOII-
JIUBa, e1I.
OO0mwmii pacxox TOIUIMBA JaHHOTO BU/Ia HAXOAUTCS 1o opmyie:
QT = QTTp + QTTO (20)

Hopwms! pacxoa TorummBa Ha TEXHUYECKHE HYXKIbI IPUBEIEHHI B Ta0m. 13.

HopMmebl pacxoaa Tomiimea Ha TexHH4Yeckoe oociay:xuBanue (TO),

Tekymuii (TP) u kanutaasuselii pemont (KP) aBTomo0u1eit

Tabmuma 13

ABTOMOOMIN Hopwma pacxopa. n

Bensuna Jn3enpHOro TOIIMBa

TO | TP | KP TO TP KP

I'py3oBeie:
Tuma ’'A3 | 5,28 | 26,4 | 33,2 - - -
311 5,28 | 25,8 | 66,5 - - -

VA3 1,68 | 12,0 | 21,35 - - -
KamA3 - 1038 024 | 62,7 | 477 | 71,2
MA3 - 10,68 045 | 858 | 29,8 | 44,7
KpA3 - 1088 0,6 144 | 38,8 | 58,2

JlerxoBsle 1,2 | 8,6 | 153 - - -
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3ananue.

OnpenenuTs roI0ByI0 MOTPEOHOCTh B aBTOMOOUIILHOM OCH3WHE M TU3EITHHOM TOTI-
JIUBE TIPHU JKCIUTyaTallid W TEXHUYECKOM OOCITYXMBAaHHHM aBTOMOOWJIEH B aBTO-

TPAHCIIOPTHOM HPEANPHUSTHH.
Wcxomubie JaHHBIC:

CpenHecyTOUHBIH TpoOer aBTOMOOMIICH OCTaBIISIET: JJIS TPY30BBIX aBTOMOOUIICH

186 kM, AJ1st JIETKOBBIX aBTOMOOMIIEH 211 kM, u1s aBTOOYCOB - 85 KM.

KonuecTBo pabounx gueit B rogy - 200. TexHnueckoe 00Ty KMBaHNUE IIPOBOANUTCS:
rpy30BBIX aBTOMOOMIEH - yepe3 3000 kM mpobera, aBToOycoB - yepe3 3500 km u

JIETKOBBIX aBTOMOOMIIEH - uepe3 4000 kM.

ITokazaTenu WCTOIB30BAHUS aBTOMOOMIIEH MPHU BBHIMOJHEHHH TPAHCIOPTHOH pa-

60T5I: K03((uUIMEHT HcIonabp30BaHus npobera e = 51,5 %, TuHAMUUECKHH KO3d-

(bUIMEHT UCTIONB30BaHNA TPY30N0AbEMHOCTH Y1 = 85 %.

[TpoaomKUTETBHOCTD 3UMHETO Tiepuoaa B I[eHTpalsHOM HEYepPHO3EMHOM paiioHe
(ITHYP) npurumMaeM paBHO# 5 Mec., B [leHTpaapHOM YepHO3eMHOM paiione (ITUP)

- 4 mec., B CeBepHom paiione (CP) - 6 mec.

KonndectBo aBTOMOOMIEH B aBTOTPAHCIIOPTHOM MPEANPHITHN U KIMMaTHIECKUE

YCIIOBHUS MX 9KCIUTyaTallly 110 BapuaHTaM IIPHUBE/CHEI B Ta0. 14.

I'pyzonogsemHOCTs aBTOMOOMICH puHsTa: KamA3-5320, MA3-500A - 8 T, 3UJI-
130, Ypan-375 - 5 1, 3UJI-157 - 4,5 1, TA3-51A - 2,5 T.
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BapI/IaHTLI 3aJlaHusA

Tabnuna 14
Kon-Bo | Kimma- Mapka Kon-Bo | Knm-
NoeNe aBToO- THYEC- Nene aBTOMOOMJISL | aBTO- | MaTH-
Bapu-
Bapu- Mapxka MOOH- Kast MOOH- | yeckas
aHTa aBTOMOOMJIS JIei 30Ha aHTa JIei 30Ha
1 2 3 4 5 6 7 8
1 3UJI-130 50 HHYP 9 3UJI-131H 50 CP
MA3-500A 30 MA3-500 A 20
T'A3-31 5 Mocksuu-2141 2
2 MA3-500 A 40 HYP 10 |TA3-51 A 60 CPp
KamA3-5320 20 KamA3-5320 20
BA3-2121 10 JIA3-695 2
3 T'A3-31 50 IHHYP 11 | 3WJI-157 30 CP
MA3-500 A 20 KamA3-5320 20
MockBuu- 50 Y A3-469 5
2141
4 Ypan-375 60 HHYP 12 | 3WJI-130 60 CP
KamA3-5320 20 KamA3-5320 10
JIA3-695 2 ITA3-652 5
5 KamA3-5320 30 [HYP 13 | 31JI1-130 50 CP
KamA3-5320 20 MA3-500 A 30
YA3-469 5 'A3-31 5
6 3UJI-130 60 [IHYP 14 | Ypan-375 40 1IHYP
KamA3-5320 10 KamA3-5.320 20
TTA3-652 5 BA3-2141 10
3UJI-130 50 3UJI-131 H 50
7 MA3-500 A 30 CP 15 | MA3-500 A 20 IIHYP
T'A3-31 5 Mocksuu-2141 5
8 Vpan-375 40 CP 16 |T'A3-51 A 60 1IHYP
KamA3-5320 20 KamA3-5320 20
BA3-2121 10 JIA3-695 2




IIpakTHyeckoe 3anaTue Ne 5
IJIAHUPOBAHUE PACXOJA CMA3OYHBIX MATEPUAJIOB
B ABTOTPAHCHHOPTHOM NPEJAIIPUATUHN

[TrarmpoBaHue MOTPEOHOCTH B CMa309YHBIX MaTepHaiax aBTOTPAHCIIOPTHOTO
peanpuaTrs (Moapas3elieHus) OCYIIECTBISICTCS Ha OCHOBAaHUM MPOWU3BOICTBEH-
HOTO TJTaHa ¥ HOPM Pacxojia CMa30YHBIX MaTePHAIIOB.

HopmMoii pacxosia cMa304HBIX MaTEPHUAIOB HA3bIBACTCS UX PACXO]I, IIAHHUPY-
€MBIli Ha BBITIOJHEHHE TPAHCIIOPTHOTO TPOIlecca aBTOMOOHMIEM M OTHECEHHBIH K
pacxoiy TOIIHBA.

HopwMet pacxoja o cTeneHu uX YKpYIHEHUS M0IPa3AesIOTCs Ha WHIUBHITY -
anbHble W TpymnnoBble. MHAMBHIyaTbHOW HOPMOW HAa3bIBAETCsl yCTaHABIMBaeMast
BEIMYMHA PacXoa CMa304HbIX MaTepuanoB Ha 100 J1 ruIaHupyeMoro pacxoja ToI-
JIMBa aBTOMOOWJISIM JaHHOTO THUIA W JTaHHOW BO3PAaCTHOM TPYIIIBI B MPOLIECCE €ro
SKCIUTyaTanuu. MHIuBUAyanbHbIE HOPMBI PacxXo/la CMa304YHBIX Macell yCTaHaBIIU-
BAaIOTCSI B JIUTPAX, a INIACTUYHBIX CMAa30K - B Kriorpammax Ha 100 i rorumusa. ['pym-
TOBast HOpMa - TUTAHOBBIN ITOKA3aTeNb pacxo/a CMa30uHBIX MaTEpHAIIOB aBTOTPAHC-
MTOPTHBIM HPEANPUATHEM Ha BHIIOJHEHHE TPAHCIIOPTHBIX PaboT, OCYIIECTBISIEMBIX
ABTOMOOWJIBHBIM ITAPKOM JaHHOTO TIPEIIPHUATHS, YIUTHIBAIONINNA COCTAaB U CTPYK-
Typy HapKa U ycTaHaBiuBaeMblid Ha 100 J1 IulaHHUpyeMOro pacxoia TOILUTHBA.

Yka3zaHHbIE HOPMBI CIIy’)KaT HE TOJIBKO IS pacueTa MOTPeOHOCTH B CMa30d-
HBIX MaTepuaiax, HO ¥ JJIsI OLCHKH 3()(heKTHBHOCTH WX HCIOIh30BaHMA. PacdeT mo-

TpeOHOCTH B CMa304YHBIX MaTepraiax MPOU3BOAUTCS 1O GopMyIie

HCM
=Q, — 21
QCM QT 100 ( )
rie Qqy- TO0Bast HOTPEOHOCTh B CMAa30YHBIX Maciax, JI, MM IUIAaCTHYHBIX CMa3-
Kax, Kr; Q. - TOJJOBOM pacxoJ TOILINBA, JI; H,,, - TPYIIIOBas HOpMa pacxoja JaH-

HOTO BUJIa CMa304YHBIX MaTepuaos, Ji/100 i TorumBa win kr/100 1 Tommaa.
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rpyHHOBbIe HOPMBI pacxoJia CMa304YHbIX MAaTCPHUaJIOB OIIPECACIIAOTCA Ha OC-
HOBC MHAMBUAYAJIbHBIX HOPM, C YYETOM COCTaBa, CTPYKTYPbI aBTOMOOUJILHOTO

ImapKa 1 BpEMCHU HAXOXIACHUA aBTOMOOMIICH B OKCILTyaTalluu:

=3 .
H,, = H - 2=k (22)

n

rae H - nanuBrayanbsHble HOPMBI Pacxo/ia JaHHOTO BHUJIAa CMa30YHBIX MAaTEpPHANIOB,
11/100 71 TormBa; ki - KO PUITHEHT KOPPEKTUPOBAHUS HOPM B 3aBHCHMOCTH OT Bpe-
MEHH HaXO)KICHHS aBTOMOOWIIS B SKCIUTyaTallWH; N - KOJMYECTBO aBTOMOOMIEH

i-i BO3pacTHOM TPYMIIBL, €1.; N - 00IIee KOJINYECTBO aBTOMOOMIIEH, ext.

I/IH,Z[I/IBI/I,ZlyaJ'ILHLIC HOPMBI pacxoaa MaceiI U CMa30K IIPHUBCICHBI B TaoI. 15, a 3Ha-
YCHHUA KOPPEKTHPOBAHWA HOPM pacxoa B 3aBUCUMOCTH OT CpOKa CJ'Iy)K6I>I aBTOMO-

ownitd - B Ta0m. 16.

Hopmbl pacxoma cMa304HBIX MATEPHAJIOB IPH IKCIIYaTAIIMN ABTOMOOHIIb-

HOro TpancnopTa Ha 100 j pacxoaa TonjuBa

Tab6nuna 15
Bua cmazouHoro matepuana IIpu paboTe aBTOMOOMIIS
En. uzm. Ha OeH3UHE Ha JIW3eJIbHOM TOILUIMBE
Ha COKIDKEHHOM rase CKaTOM rase

Macna. i:

-MOTOpPHOE 2.4 3,2
-TPaHCMUCCHOHHBIE 0,3 0,4
-CHeLUAJIbHBIE 0,1 0,1
IInacTuunblie cMa3KH, KT 0,2 0,3

[Tpumeuanwue: i aBTOMOOMIICH, 000PYAOBAHHBIX IHIPOMEXaHUUECKOH KOPOOKOH
nepenay, HopmMa pacxo/ia crenuanbHbIx Macen coctasisieT 0,3 1 Ha 100 i1 pacxona

TOIIJIMBA.

Ko3¢gpnuueHThl KOPPEeKTUPOBAHNS HOPM PACX0/1a CMA304YHbIX MATEPHAJIOB

Tabmuma 16

[IpoaomxuTenbHOCTh 3KCILTyaTanuy, Jet | Jlo 3 | Cpime 3 no 8 | Cepie 8
KoadduimieHT KoppeKTHpOBAHUS 0,5 1,0 1,2
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Hns apromoOumieit BA3 Bcex Moneneil HopMa pacxoia MOTOPHBIX Macell COCTaB-
nset 0,8 1 Ha 100 71 pacxoma TOIUTHBA, HE3aBHCUMO OT CPOKa CIyKOBI aBTOMOOWIIA,
T.e. K; =K, = K3 = 1.

Pacyer rpynmoBoit HOpMBI pacxo/ia MOTOPHBIX Maces JIJIsl aBTOMOOMIBHOTO TapKa,
B COCTaBe KOTOPOro uMerTces aBTomobuin BA3, ocymecteisiercs mo Gpopmye:

i

K (i G )
HMM -

(23)

n

rae H,,, - TpynmoBas HopMa pacxoja MOTOPHBIX Macel, 11/100 1 TommBa;

(Bas)

n;

— KosmuecTBoO aBToMobOmieit BA3 i-it Bo3pacTHOi Tpymisl, ex.;

Hﬁf@ - HHIMBHIyalIbHasi HOpMa PacxoJia MOTOPHBIX Mace Uit aBToMo0uiieit BA3,
1/100 11 ToruuBa; n(*3%)- obmiee kommuecTBO aBTOMOOHIEH BA3. €.

Ecnu B aBTOMOOMIIBHOM TapKe UMEIOTCSI aBTOMOOMITH, 000pyI0BaHHBIE THAPOME-
xaHn4eckoi nepenadeit (I'MII), To pacder rpynmnoBoil HOPMBI pacXxoia CHelHaNb-

HBIX Macell MPOU3BOJAUTCA MO GopMyIie:

(rmm)

(rmm)
i h

_ HEE Ki(nimn™ )" RIS K (24)

Hep

n

rne He, - TpynIoBas HOpMa pacxoja CrelHaibHbIX Mace, J1/100 i1 Tonnmsa;

rMIn o
HC(11 ). WHIUBUIyaJbHAS HOpPMa PacXoja CIeNaIbHBIX Macell ISl aBTOMOOMIIEH,

(rmm)

o6opynosannbix I'MII, 1/100 1 Tonnusa; n; - KOJIMYECTBO aBTOMOOWIIEH naH-

HOW BO3pacTHOM rpymmsbl, 00opyaoBanHbsix [ MIT.

@Dopmyisl (21) - (24) TO3BONAIOT ONMPEAETUTH OOIYI0 HOPMAaTUBHYIO IOTPEO-
HOCTb aBTOTPAHCIIOPTHOTO NMPEAIPHUATHS B CMAa30YHBIX MaTepranax mo Buaam (Mo-
TOpHBIE, TPAHCMHUCCHOHHBIE CIIeHAbHbIE Macia U IUTacCTUYHbIe cMa3kn). [1pu skc-
IUTyaTaIy IOABHKHOTO COCTaBa HEOOXOAMMBI CMa309HbIE MAaTePHAIIBl PA3IUIHBIX
MapoK, 4TO CJeIyeT YYUThIBaTh NpU IUIAHUPOBAHUM MX pacxoxa. [lostomy, onpe-
JIETIMB PacXo/ibl CMa304HbIX MaTEPUAJIOB 10 BUAaM, HE00X0AuMO npoauddepeHiu-

POBAThH UX IO MapKaM.
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Mortopabie Macia cienyeT aupGepeHIupoBaTh B CIydasx, KOr/ia B COCTaBe
mmapka UMEIOTCSl aBTOMOOIITH, paboTaroIie Ha Maciax Pa3IndHBIX MapoK, a TaKKe
KOTJa HY)KHO OTIPEIEIUTh MOTPEOHOCTH B 3UMHHX U JICTHUX COPTaX MOTOPHBIX Ma-
cen. J{ns onpeneneHus TOTPEOHOCTH B Pa3IHMYHBIX MapKaX MOTOPHBIX Macell Ipo-
H3BOJUTCA pacyeT Mo Kakaoi Mapke. s 3Toro HeoOXOIUMO 3HATh TOIOBOU pac-
XOJI TOTUTMBA KXKI0W MapKOil aBTOMOOHIIS M pacpe/ieieHue aBTOMOOMIIEH TaHHO
MapKH 0 CPOKaM CITYKOBL.

HuddepennmpoBanre moTpeOHOCTH B TPAHCMICCHOHHBIX Maciax MPOU3BO-
JIUTCS B TOM CIIydae, KOTIa B OTACNBHBIX Y3J1aX TPAHCMHUCCHH (KOPOOKE ITepeMeHbI
nepeaad, BeIyIX MOCTax, PyJIEBOM YIPaBICHHH U T.II.) IPUMEHSIOTCA Macia pas-
JIMYHBIX MapoK.

YcTaHOBJIEHO, YTO HAa KOPOOKY mepenad U BeAylIne MOCTBI IPUXOAUTCS 110
40 % ot oOmero pacxofa TPAaHCMHUCCHOHHBIX Macel, a Ha MEXaHU3M PYJIEBOTO
ynpasieHus - okono 20 %.

JUis mnacTUYHBIX cMa3oK aAudepeHnrpoBaHue MOTPEOHOCTH B HUX MOXHO
OPHEHTHPOBOYHO OCYILECTBUTH, MPUHSIB, YTO UX OOIIMI pacxol pachpenensercs
CIICAYIOIIUM 00pazoMm:

- TyromiaBHble cMa3ku (tuna Jiutomn-24) - 30 %;
- cpexreruaBHble cMas3ku (tura Comunon C) - 60 %;
- cnenuanbHble cMazku (tTuna HUATUM-201, Ne 158) - 7 %;

- KoHcepBanuonHble cMa3ku (tuma [1BK) - 3 %.

3amanue

OmnpenenuTh MOTPEOHOCTH B CMA30YHBIX MaTEpUaiaX MPHU IKCILUTyaTallud aBTOMO-
Ousiell B aBTOTPAHCIIOPTHOM MPEIIPHUSITUH.

Hcxonnsie nqanubpie. Pacxo/ TOIUTHBA MPHUHST 110 BAPUAHTAM B COOTBETCTBUH C pe-
3yJbTaTaMy, OJTy4YCHHBIMH P BBITOJHEHUU MPAKTUIECKOro 3aHsaTus Ne 4.
CMa304HbBIC MaTepHAIIbl, IPUMEHSCMBIC ITPU IKCIUTyaTal[id aBTOMOOWIICH, ITpuBe-
JieHbl B Ta0. 17.
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Pacripesnenenne aBToMoOMIIeH IO CPOKaM MX AKCILTyaTallMM IIPUBEAEHO B Ta0. 18.

Cma3zouHble MaTepuajbl, IPUMECHAECMBIC IIPU IKCILIyaTalluUU aBTOMOOMIIEH

Ta6numa 17
Mapka Macna [Tnactuunsie
ABTOMOOMJIS Mortopusie | Tpancmuccuonsbie | CrenuaabHbie CMa3Ku
1 2 3 4 5
T'A3-31 M—-6,/12T, TM-3-18 Jluton-24
TM-4-18 (TUIT) ITUATUM-201
BA3-2121 M—-6,/12T, TM-5-18 Jluton-24
TM-4-18 (T'UIT)
31JI-130 M—6,/10B | TM-3-18 MI'-22 B JINTOJI-24
Comupmon C
N 158
T'A3-51 A M—-8-B; | TM-3-18 JIuton-24
N 158
JIA3-695 M—-8-T, |TM-3-18 MI'-22 B JINTOJI-24
Comupon C
N 158
KamA3-5320 M-8-T, |MT-3-18 MI'-22 B JIuton-24
N 158,
VA3-469 M—6,/12T, TM-3-18 JIuron-24
IITUATHUM-201
VYpan-375 M -8B, TM-3-18 MI'-22 B Juron-24
Comugon C
N 158
3UJI-157 M -8B, TM-3-18 JINTOJI-24
Comupon C
N 158
MA3-500 A M-8T, TM-3-18 MI'-22 B Jluton-24
N 158
3UJI-131 M -8B, TM-3-18 MI'-22 B Jluton-24
Comupon C
N 158
TTA3-652 M—-8B;, TM-3-18 MI'-22 B Jluron-24
TM-4-18 (I'UIT) Comumon C
N 158
Mockpuu-2141 | Vv — 6,/12T, TM-5-18 JIuton-24
TM-4-18 (T'UIT)
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Pacnpenenenue aBToM00MI€H 10 CPOKAM HMX IKCIIIYyATALMH

Tabmuma 18
Mapka aBToMOOMIIS Cpoxk ciry>x0Obl
Jo 3 Or3 108 Csbitie 8

I'A3-31 50 40 10
BA3-2121 60 40 -
3UJI-130 30 40 30
I'A3-51A - 30 70
JIA3-695 30 40 30
KamA3-5320 40 40 20
YA3-469 30 30 40
VYpan-375 30 40 30
3WI-157 20 60 20
MA3-500A - 40 60
31JI-131 20 60 20
ITA3-652 - 100 -
MOCKBHY-2141 50 50 -
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IIpakTHyeckoe 3anaTHE Ne6.
OIIPEJEJIEHUE TEIIJIOTbBI CTOPAHUS
JU3EJIBHOT' O TOIIJINBA

1.1. llean padoThi:

3aKpENUTh 3HAHUS 110 OLIEHKE XHMUYECKOTO COCTaBa TOILIMBA U €0 TOProYei
CTIIOCOOHOCTH, IPHOOPECTH HABBIKA 110 U3MEPEHHIO M PACUCTY YACTbHOU TEIUIOTHI
CTOpaHUs JIU3EITHLHOTO TOTUIMBA.

1.2. 3agaumu paGoThI:

O03HAKOMHUTHCSI ¢ METOJUKON OIMpeeNeHus] MapaMeTpoB, ¢ U3MEPHUTEIbHBIM
o0opyzoBaHNEM U TIPHOOpaMH;

MPOBECTH MOJATOTOBKY AM3EIBLHOTO TOILIMBA U 00OPYIOBaHUS K 1abopaTop-
HBIM UCIBITAaHUSIM;

MPOBECTH M3MEPEHUS TEMIIepaTyp Cpellbl MPH CrOPaHWU AU3EIBHOTO TOI-
JINBA;

BBIUUCIIUTH TEIJIOTY CTrOpaHUs AU3EJILHOrO TOIIMBA IO pe3yJibTaraM U3Me-
peHus;

1.3. O6opynoBanue u npuéoOpsI

Kanopumerpudeckas ycTaHOBKa, KalopuMeTpHdeckas Oomoa.

1.4. O0beKT UCTIBITAHMS: JTU3EIIbHOE TOIUIMBO JIETHEE U 3UMHEe

1.5. Tlopsiiok BHINMOJIHEHUSI PadOTHI

OnpeneneHue TEMIOThI CrOPaHus JU3€IbHOIO TOIINBA CIEAYET IPOBOANUTE B
cootBercTBuH ¢ 'OCT 21261-91. "HedrenpoaykTsl. MeTon onpeneneHns BRICIICH
TEIJIOTHI CTOPAHMSI U BHIYMCIIEHUE HU3IIEH TETUIOThI CropaHus'.

OO0urue cBeieHU.

B coctaB kaxm0oT0 TOIUTUBA BXOIUT Topsvas M HEroprodas 4acTh. [ oproyas
4acTh NPECTaBISET COOOM pa3IMIHbIE YTIIEBOAOPOIbI U APYTHUE COCTUHEHHUS, B KO-

TOPBIE BXOAST YIIIEPO, BOJOPOJ, KHCIOPOJ, a30T, cepa.
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Heroprouas dacth (6ayuiacT) B JKUAKOM TOIUIMBE - 3TO BOJa M 30ja. 30Jia
MIPEICTaBIsIeT COO0I HEroproYnii 0CTaTOK, OOPA3yIONIUICS TOCIE CTOPaHHS TOII-
JuBa. B 0CHOBHOM 3011y COCTaBIISIIOT MUHEPAJIbHBIE MEXaHUUECKUE TPUMECH, IT0T1a-
JIaloIIMeE B TOIUIMBO U3BHE - YaCTHULIbI IIBUIM, IIECKA U T.JI.

TomnuBo, KOTOpOe MOAAETCsl B JBUIATENlb BHYTPEHHETO CrOPaHUSl B €cTe-
CTBEHHOM COCTOSTHUH U cOoiep kuT roprouyto yacts (C, H, O, N, S), Bmary W u 301y
A, Ha3pIBaeTCA PabOYNM TOILTMBOM. DJIEMEHTHBIN COCTaB PadOYero TOIUIMBA OIpe-
JeTseTCsl ypaBHECHHEM

CP+HP+ OP + NP+ SP+ AP + WP =100 %.(25)

WHorna TeniaoTy cropaHus TOIIMBA IEPECUUTHIBAIOT Ha TOPIOYYIO Maccy, KO-
TOpast He COICPKUT BIIATH M 307161, [ Oprodas Macca TOIINBa BEIpakaeTcs ypas-
HEHHEM

C'+H"+O"+ N+ S"= 100 %.(26)

TemnoBasi LEHHOCTb TOILUIMBA XapaKTEPU3YETCA €r0 YACIbHOU TEIIOTOM Cro-
paHus.

Vnenbnas temwtora cropanus Q (kIx/kr uiu kJ[/M>) — 5TO KOIMYECTBO Tel-
JIOTBI, BBIIETSIEMOM MPU MOJHOM CrOpaHuM | Kr jKMIKOTO MM TBEPAOIO TOILIMBA
unu 1 m° razoo6pasnoro. IokasaTens XxapakTepu3yeT HOTEHIMATIBHBIH 3amac Hep-
UM TOIUIMBA U BJIMSET HA MOILHOCTb ABUraTels. DTOT OKa3aTelb MOXKHO OIpene-
JIUTh JBYMSI METOJaMU: PACUETHBIM U OIBITHBIM.

[Ipu pacueTHOM MeToIe HA/IO 3HATH IIEMEHTHBIA cOcTaB ToruiBa. CorylacHO
3akoHa .M. I'ecca, Temnora cropaHusi TOIJIMBA 3aBUCUT TOJIBKO OT HAYaJIbHBIX U
KOHEYHBIX NMPOAYKTOB CTOPAHMS M HE 3aBHCHT OT XapakKTepa MPOMEXYTOUHBIX pe-
akuui. [ToaToMy TemioTa cropanus TOIJIMBA paBHA CYMMapHOM TEIUIOTE CrOpaHus
COCTaBJISIFOILUX €r0 3JIEMEHTOB.

B cBs131 ¢ TeM, 4TO TOIUTMBO MPEACTABIACT COO0H HE MEXaHHIECKYIO CMECh
Pa3NUYHBIX 3JIEMEHTOB, a CJIOXKHOE XUMHUYECKOE COSAMHEHHUE, NMPHU €ro CropaHuu
BBIJIEJIICTCA HECKOJIBKO MEHbIIE TeIIOTH. YacTh ee MAeT Ha paspylleHHe cBs3eil
MEXIy MoJieKyidaMu. Boma, oOpasyromiascs 0T cropaHusi BOJOPOAA TOIIHBA, Mpe-

BpalacTcsd B map, U Ha 3TOT NPOLECC 3aTPAYUBACTCA OIMPECACICHHOEC KOJINYECTBO
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TeruoThl. [Ipu cropanuu 1 kr Bogopona Toriuea odpasyercs 9 kr Bonsl. [loaTomy
pa3IUYaroT BBICIIYIO Qp (C YIeTOM TernIa, BRIACIIEMOTO PH KOHICHCAI[UH TTapOB
BOJBI) ¥ HIBIIYIO Qy (0e3 ydera Ternia, BEIACIIEMOTO IIPH KOHACHCAIUH BOSHBIX
MapOoB) YACIHHYIO TEIUIOTY CTOPaHUSI.

Bericiias yaenpHas TEII0Ta CrOpaHusl TOIJIMBA BBIIEISIETCS IPU IOJTHOM CrO-
paHuK 1 Kr XKHUIKOTO WM TBEPAOTO WM 1 M> Ta3006pa3HOTo TOIUIMBA, €CIIH 00pa-
3YIOLIMECS BOASIHBIE MTapbl KOHACHCUPYIOTCS.

Husmas yrensHas TeIoTa Cropanus TOIUIMBA BEIACISACTCS TIPH ITOJTHOM Cropa-
mun 1 xr wim 1 M ToruMBa Ge3 ydeTa TETIOTHI, 3aTPaYeHHON Ha MCIIApEHHE BIIATH,
o0pasyroleicst Ipyu CropaHuH BOIOPOAA, U BIIATH, COJIeprKalielics B TOILIHBE.

TakuM obOpas3om, ecau B MPOAYKTaX CTOPAHUS TOIUIMBA BOJA HAaXOTUTCS B
BHJIE KHUIKOCTH, TO BBIAEIISIETCS BBICIIAS TEIJIOTa CTOPAHHSL, €CIM B BUAE Tapa - TO
HU3MIAs.

CBs3b My HU3IIEH U BBICIICH TEIUIOTOH BBIPAXKAETCS ypaBHEHUEM

Qu=Qs —25(OH+ W), 27

rae  25(9H+W) - xonm4ecTBO TEIJIOTHL, KOTOPOE 3aTpaylBaeTCs HA Iapo-
o0OpazoBaHHE BOJBI TOILUTMBA M BBHIOPACHIBACTCS C MPOAYKTAMH CTOpPAHUS B aTMO-
chepy; 9H — macca Bombl, oOpasyromascs Ipy CropaHUU SIUHUIBI MACChl BOIO-
pona; H mu W — coneprkanuie B TOIUTMBe Bomopona U Bogwl, %. Koaddumuent 25
yKa3bIBaeT, 4TO MPH BBIHOCE B aTMOcdepy 1 kT mapa 3adupaet 2512 xJIx, eciu Boja
HAXOJIUTCS B TAPOOOPa3HOM COCTOSHHUHN IPH OXJIKACHUH BBIITYCKHBIX Ta30B 10 20
°C. B popmyite xonmmdecTBo TemioThl 2512 pasaeneno Ha 100, tak kak H u W noz-
CTaBJICHBI B IPOIICHTAX.

[Ipu onpeneneHny O AIEMEHTHOMY COCTaBY MOIB3YIOTCS GOpMyJIaMu, TIpex-
noxxeHHbIMU J1. Y. MenneneeBbiM. OHU MOKA3bIBAIOT, YTO TEIIOTA CTOPAHUS TOTI-
JIMBA paBHA CyMMapHOH TEIIOTEe, BRIACIAEMOM P CTOPAaHUH €r0 OTACIBHBIX 3Je-
MEHTOB.

Beicias ynenpHas TeI0Ta CTOPaHUs )KUAKOTO MIIH TBEPAOTO TOILUINBA

Q:=339C+1256H—-109 (O-Y). (28)

Huzmas remmora CropaHus XUJAKOTO W TBEPAOTO TOILIMBA
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Qu=339C+ 1030 H-109 (O-S)-25W, (29)
rae K03 QUIHEHTH! BEIpaXKarOT TEIUIOTY CTOPAaHUS OTHEIBHBIX AJICMEHTOB,
nenennyro Ha 100; C, H, O u S — cogeprkaHue pa3iuyHbIX 3JIEMEHTOB B TOILIUBE, %.
TermnoTa cropanust HeQ TSHBIX TOIDIMB 3aBHCHUT OT YTIIEBOJOPOIHOTO COCTaBA.
Omna cHIKaeTcs pu yBenndeHun cootHomenus C:H B Tormuse.
IlpoBenenue ucnbiTanmii. /[ onpeneneHus: TEIVIOTHI CrOpaHUsl TOIUIMBA

OIIBITHBIM ITyTEM HCHOJB3YIOT KAJTOPUMETPHIECKYIO YCTaHOBKY (puc. 1).

NPOCTEALLIMI K ANIOPHMETP

Kucnopag . TepmomeTp

MpoBofa g
CMecmTenb\ SE0HH M3HIM 7 G
ab

Tennamao-
T O LM
KOy

BozgywHaa
TR0 A0HE &

Beppo

HamesaTtens

JawuraTeNEHAA THrene,

CrIMPE Nk CTaMEHDMR Moo © npofioil
%annﬁDH WECELYE MO

(Fiomfiz) BEIECTE3 KANOPUMETP C 2000 basic IKA

Puc.1. Kanopumerpuueckas ycTaHOBKa

CyIIHOCTh METOMA 3aKIII0YAeTCsS B CKMIAHUU HABECKU HCIBITYEMOTO XKHI-
KOTO TOIUTMBA B KaJIOPUMETPUUECKON OoMOe (IIpH MOCTOSHHOM 0O0BEMeE) B Cpele
CKATOro KUCIIOPOJa U OMpPEIETICHUH KOJIWYECTBA TEIUIOTHI, BBICIHBIICHCS MPHU
cropanud. Terora cropaHus CTEXHOMETPUUIECKOH TOIIIMBOBO3IYLITHOM cMecH (A1
JBHUTaTeJIel C ICKPOBBIM 3a)KUI'aHHEM) BCEX CXKMIKEHHBIX, Fa3000pa3HbIX U )KUAKUX

TOIUIMB HaXOAuTCs B npejenax 3500-3700 kJlx/m>.
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KaJ’IOpI/IMeTpI/I‘-IeCKaH 60M6a, HU3roTOBJICHHAsA U3 Hep)KaBCIOU.[eﬁ CTajlu, npea-

CTaBJsIeT COOOI TOJNCTOCTECHHBIA IMIMHIPUICCKUN COCY/, 3aKPBITHIA KPBIIIKOH 5

(puc.2).

AN

AR

Puc.2. KanopumeTrpudeckas 6omba:

1 - qUIMHAPUYECKUN KOPIYC; 2 - HAKUAHAs Taika; 3 - Mpokiaaka; 4 - HaKuM-
Hasl maiiba; 5 - KphIKa; 6 - BBIXOJHOH BEHTWIIb U DIIEKTPHUYECKAs KIIeMMa KOpITyca;
7 - BXOTHOH KJIaIlaH M 3JIEKTpHUecKast KIIEeMMa H30JIMPOBAHHOTO JIEKTPOa; § - Tad-
JeTKa Ui CKUTaHus;, 9 - mpoBoyoka; 10 - gamka; 11 - TpyOka s 3amoaHEHUs
OOMOBI KHCIIOPOJIOM, CITy>Kallasi OTHOBPEMEHHO 3IIEKTPOIOM.

TpyOka kpenuTcs K KOPILyCy HaKUAHOM raifkoit 2. B ee kaHaNbI A7 BITyCKa U
BBIITyCKa I'a30B BBEPHYTHI IITYyIepa 6, 7 ¢ konmaukamu. TpyOka 11 mpegHazHaueHa
JUTSL 3arOJTHEHUSI OOMOBI KHUCIOPOAOM, OAHOBPEMEHHO OHA CITY>KUT DJIEKTPOIOM.
BrimyckHoit mTynep 6 cHaOXeH UToJIbYaThIM BEHTHIIEM. B KpHIMIKY 5 BBEpHYT TO-
KOBEIYILIHI CTEP:KEHb 6 ¢ KOIBIIOM Ui yaepkanus damku 10. bomba camoymior-
HAETCS AaBJIEHMEM HAIOJHSIOUIETO €€ ra3a; Npy rUAPaBInYecKOM UCIBITAHUHM OHA

JOJDKHA BhIIEpKUBaTh AaBnenue 10 MIla.
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BomOy momemaroT B KalopuMETp, KOTOPBIM COCTOUT U3 KalOpUMeTpude-
CKOTO cocyJa M TepMocTaTHpylomel odonouku. Kamopumerpuaeckuit cocyn 1u-
JIMHAPUYECKON (OPMBI BBIITOJHEH M3 TOHKOTO TIIATEIBHO OTIIOJMPOBAaHHOTO Me-
Tajuigeckoro aucta. O00I09Ka NpeIcTaBIseT cOO0H ABYCTCHHBIM METaIITHISCKIH
KOXKyX, 3alIMIIAIONIMNA KaJIOPUMETPHUUECKHH COCYZ OT BO3IYIIHBIX NOTOKOB U KO-
neOaHni TeMITepaTyphl OKPYKAIOIIEH Cpebl.

1.6. IToaroroBka o0beKTa

B gamreuxy 10 rammBarot 0,5...0,6 T ucnsITyeMoro Hedrenpoaykra. Mexmy
anexTponamu 11 1 6 MPUKPEIIIIIOT 3aMalbHyI0 IPOBOIOKY 9 (KeIe3HyI0, HUKEH-
HOBYIO, KOHCTaHTAHOBYIO WM MenHyr0) nuamerpoM 0,1...0,2 mM. Ee msrubatot B
BHJIC TIETJIH, B KOTOPYIO YKPEIUIAIOT IOJIOCKY 3allallbHOH IUIeHKH. B OoMOy Hamm-
BAaIOT | MJI JUCTHJUIMPOBAHHON BOJIBI.

BomOy HamosmHSIOT KHCIOpoaoM 1o Tpebyemoro masieHus (2,9 Mlla mns
JKHJIKOTO TOTLJIUBA).

BomOy ycTaHaBIMBAIOT Ha IHO KAJIOPUMETPHUUECKOT0 COCY 1A, KOTOPHIH 3aIu-
BAaIOT JMCTWIIMPOBAHHOM BOJIOH J10 OJIHOTO MOrpykeHust 6oMObl. Konmnaukn xia-
MAaHOB JIOJDKHBI BBICTYIATh HaJ BOJOW. TemIepaTypy BOABI B KaIOPHMETpE 3aMe-
PAIOT clielaIbHBIM TepMOMETPOM (cM. puc. 1) ¢ neHoit aenenus 0,01°C. Memanka,
MIPUBOANMAS B IEHCTBHE C TIOMOIIBIO 3JIEKTPOMOTOPA, OBICTPO U TIOTHOCTHIO IIepe-
MEILUBAET BOJY B COCYyJE.

1.6.1. MeTtoauka onpeneneHus

HcnbiTanne pasngensercd Ha TPH NMEPUOJA: Ha4adbHBIA, KOTOPBIN Mpelie-
CTBYET CXKHTAHHUIO TOIUIMBA U CITYXKHT JUIS y4eTa TeII000MeHa KaTOpUMETPHIECKOM
CHCTEMBI C OKPYXKAIOLIEeH Cpeioi B YCIOBHIX HAUaJIbHOW TeMIIEpaTyphbl UCIIBITAHMUS,
TJIaBHBIN, B KOTOPOM IPOMCXOAWT CrOpaHHE TOIUIMBA, Iieperada BBIACTHBIICHCS
TETUIOTH KAJIOPAMETPHUIECKON CHCTEME 1 BRIPAaBHUBAHUE TEMITEPATyPHI BCEX ee Ja-
CTel; KOHEUHBIH, KOTOPBIA CIYXKHT JUIS ydeTa TEIUI00OMeHa KalopUMETPUIECKOH

CUCTEMBI C OKPY>KAIOLIEH CPesloil B yCIOBUIX KOHEUHON TEMIIEPATyPhl UCIIBITAHUS.
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TemmepaTypy BO BpeMsi HCIBITAHHUI 110 TEPMOMETPY OTCUUTHIBAIOT B IICIIBIX
U JOJIEHBIX YacTAX AEJCHUS IIKANbl. B HavamsHOM mepHoe Iociie HyJIEBOTO OT-
cYeTa TeMIIepaTyphl ACTAIOT IIATh OTCYETOB I10 IIKaJIe TEPMOMETPa C HHTEPBAJIOM B
1 muH. [Ipu oTcdeTe TemIepaTyp HCHOIB3YIOT ceKyHIoMep. IIpu mociaeqHeM ot-
CUeTE 3aMbIKAOT [ETb JIEKTPHICCKOTO TOKA, TOICOCANHEHHYTO K KJIeMMaM OOMOBI.
IIpoucxoaut 3aman Torumsa. [Toce 3Toro HaYUHAETCS TJIABHBIHA MEPHOJ, B KOTOPOM
OTCYETHI TEeMIIEPaTyphl MPOBOAAT depe3 Kaxasle 0,5 muH. MHTEpBan mMexmy 1mo-
CJICAHUM OTCYCTOM B HAYAJIBHOM IIECPUOJEC U IIEPBBIM OTCYECTOM B I'NTABHOM IIEPUOEC
ABJIICTCA IICPBBIM MHTEPBAJIOM I'JIABHOT'O II€pUOIA.

I'maBHBII TIEprUo/J 3aKaHYUBACTCA C HACTYIVICHUEM PABHOMCPHOT'O UBMCHCHUA
TEeMIIepaTypbl BOJIbI B KAJJOPUMETPUUECKOM cocye. IHTepBa ¢ paBHOMEPHBIM U3-
MCHCHUEM TEMIICPATYPBI OTHOCAT K KOHCUHOMY NIEpUOAY. 3a IIOCICIHUM OTCUECTOM
[JIABHOT'O IIEPUOJIa CIIEAYET IIEPBbIN 0OJIyMUHYTHBII HHTEPBaAJI KOHEYHOT'O IIEPUOJIA.
Bcero B koneunom NEpruoaC NpPOBOAAT ACCATH OTCUETOB TEMIIEPATYPHI YEPE3 KaK-
neie 0,5 MuH.

ITo OKOHYaHWY UCTIBITAHHS BBIKIIIOYAIOT JICKTPOMOTOP, IPUIIOHUMAIOT Tep-
MOMETp, CHIMAIOT KPBIIIKY KaJOPUMETpPa, OTKIIFOYAIOT IIPOBOJIAa OT OOMOBI, BEIHU-
MaroT 00MOy M3 BOJBI U BBITUPAIOT €€ CHAPY)KU. 3aTeM OTBHHYHMBAIOT KOJIAYOK C
BBIITYCKHOTO IITYIIEpa M BBIYCKAIOT ra3bl, OTBUHYMBAIOT HAKUIHYIO TaKy U CHH-
MAaroT KpBIIKY. JKHIKoCTh N3 OOMOBI BEUIMBAIOT, BHYTPEHHUE YacTH OOMOBI Ipo-
MBIBAKOT I[PICTPIJUIPIpOBaHHOﬁ BOI[OI7I 1 TIIATCIIBHO BBITUPAIOT.

1.6.2. O6padoTka pe3yIbTaTOB U3MepPeHUI

IIpumep 3anucu pe3ynbTaTOB UCHBITAHUS JU3ENBHOIO TOIUIMBA C PTYTHBIM

TEPMOMETPOM NIEPEMEHHOTO HAITOJITHCHUA ITPUBCJICH HUXKE.
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Tabnuna 19. 3anuce pe3ynbTaToB UCHBITAHUS (IPUMED)

Tlokazanus Tlokazanus
orenom | henonm | Tepuon | O TR | Tiepuon
IITKAJIBI IITKAJIBI

0 1,225 Hauanb- 16 2,757
HBIN
1 - 17 2,765
2 1,226 18 2,771
3 - 19 2,776
4 1,227 20 2,780 Koneu-
HBIN
5 - 21 2,781
6 1,228 22 2,782
7 - 23 2,783
8 1,229 24 2,784
9 - 25 2,785
10 3aman 1,230 I'naBHBIH 26 2,786
11 1,236 27 2,787
12 2,350 28 2,788
13 2,710 29 2,789
14 2,730 30 2,790
15 2,742

O0paboTKa pe3yJbTaToB. Y JETbHYIO TEIDIOTY cropanus Qs (k/Ik/Kr) ncmbl-

TyeMoro HeTernpoaykra B 60MOe BEIYUCIIIOT 10 (hopMyIie

_CX (tz_t1+At)_(qu1+ anx mz)

_ (30)

Qs

rae  C— TemI0eMKOCTh KaTOpPUMETPUIECKOM CUCTEMBI (HaXOIATCS IS KaK-
JION YCTaHOBKH ONBITHBIM ITyTeM), KJ[k/°C; t1 U tr— KOHEUHas U HayaJIbHAs TeMIIe-
paTypa IJIaBHOTO IIepHoJa, Tpaj Mo IIKajle TepMOMeTpa; At— mompaBka K Mokasa-
HUSIM TEPMOMETPA, YUUTHIBAIOLIAs TEINIOOOMEH KaJTOPHMETPa C OKPYKAIOIIEH cpe-
J0l; q— yzenbHas TeIJIOTa CropaHMsl 3anajbHOM MPOBOJIOKH, KJ[K/Kr; mi— Macca
IIPOBOJIOKH /U151 3a11aia, Kr; Quy— yJeIbHast TEINIOTa CropaHus TIeHKH, KJDK/Kr; mo—

Macca IJICHKH, KI'; M— HaBECKa UCIIbITYEMOT'O He(l)TCHpOZ(yKTa, KTI'.
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[MonpaBky Atk Moka3zaHHSM TEPMOMETPA BBIYUCIISIOT 110 (opMyIIe

171+ Uy
At=szl+ U2XZZ (31)

T/I€ VI B V2— CpPEeIHHE CKOPOCTH U3MEHEHMsI TIOKa3aHUsl TEPMOMETpA 3a OJUH
HMHTEpPBaJ B HAYAIbHOM M KOHEYHOM MEpPHOJaX; Zi— YUCIO WHTEPBAJOB INIABHOTO
nepuoaa ¢ OpicTpeiM nogbeMoM TeMmepatypsl (0,3 °C u 6onee 3a 0,5 mun). K z
OTHOCST MEPBBIA MHTEPBAJ [NIABHOTO MEPUOJa HE3aBHCUMO OT MOJbeMa TeMIlepa-
TYPBI 38 3TOT HHTEPBAT; Zo— YHCIIO HHTEPBAJIOB MIABHOT'O IEPUOIa, HE OTHECCHHBIX
K Z1.

Ecnu o0uiee 4uciio MHTEPBAJIOB TIIaBHOTO EPHOAA COCTABIISIET Z, TO

72 =7-71 (32)

VnenpHas TEIUIOTa CropaHus MPoBoIoKH ¢ (KJK/Kr): sxene3Holt — 6690; Hu-
kenmHOBOM — 3240; xoHCTaHTaHOBOM — 3240; MemgHoi — 2510.

IIpu noacyere BhICIICH yAETbHOM TEIIOTH cropanus Qs B HalIEHHOE 3HaYe-
Hue Qs BHOCST MOMPABKH HA TETUIOTY 00pa30BaHUs M PAaCTBOPSHUS CEPHOM M a30T-
HOW KHCIIOT, TOMYYArOUINXCSI U3 TIPOYKTOB CTOPaHHS.

Bricmras ynenbHas TEIIoTa CrOpaHus HCIIBITYEMOTO TU3eIbHOTO TOTIITHBA

Qs =Qs—~(pxS+ a) (33)

rae B - k03¢ (UIMEHT, yIUTHIBAIOMNHN YACNbHYIO TENIOTY 00pa3oBaHUs cep-
HOM KHCIIOTHI U3 IBYOKHCH CEPBI U PACTBOPEHHS dTON KUCIOTHI B Bojie. OH cocTaB-
nset 94 x/x/kr Ha 1 % cepbl, nepenieaiell B CEpHYIO KUCIOTY; S - cofepKaHue
CepBI B TOILIHBE, %; 0. - KOA(PPHUIUCHT, YYUTHIBAIONINN TEIIOTY 00pa30BaHUs U pac-
TBOPEHUS B BOJI€ Q30THOM KUCIOTHL. J[JIsl TOMIMBA, UCTIONBE3YEMOTO B BBICOKOOOO-
POTHBIX AM3EJsIX, OH cocTaBisieT 50 k/x/Kr.

Huswmas yaensHas teruota cropanus Qu = Qs— 25 (9xH +W).  (34)

OKOHYAaTeNBHBIE PE3YIBTATHI HCITBITAaHHS OKPYTIIOT C IIOTPEITHOCTHIO 110 40
KJIK/KT.

IIpumep pacuera.

Hannbie s pacueta: C = 14,5 xJIx/°C; t1 = 1,230 nenenus; tr= 2,780  nme-

JICHUS,
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mi = 0,01x107 kr;q = 6690 xJx/kr;m = 0,5%107kr;z1 = 3;

22 ="7; Qu: = 1600 kJx/kr;m; = 0,03x1073 kr.

CpenHue CKOPOCTH M3MEHEHHS TTIOKa3aHMs TEPMOMETPA

vi= (1,225 —1,230): 10 =-0,0005;

va= (2,780 — 2,790): 10 =-0,001.

IMompaBka K MOKa3aHUAM TEPMOMETPA, YUHTHIBAIONIAA TEMII00OMEH C OKpY-
JKarolen cpenoi

—0,0005 — 0,001
A —

t= fx 3 —0,001 x7 =-0,0093.

YI[C.HLHaH TCTJIOTa CropaHus TOIIMBa

_ 14,5 x(2,780 — 1,230 — 0,0093) — (6690 x 0,01 x 1073 + 1600 x 0,03 x 1073) _

6 0,5 x 103

= 44450 x/Ix/xr
CopeprxkaHue cepbl B AU3eIbHOM ToIuiuBe paBHO 0,2 %.
Bericias ynenbHas TEmIoTa CropaHusi 1M3€IbHOI0 TOIUINBA
Q: =44 450 — (94 x0,2 + 50) = 44 380 xJIx/kr.

ConepxaHne BOIOPOIA B AM3EIBHOM TOIUTHBE cocTaBisieT 13%, conepikanue

BOJIbI paBHO HYJIIO.
Huzmas yacabHad TEII0Ta CrOpaHus

Qu =44 380 — 25% (9x13 + 0) =41 460 kJ[x/KT.

Tenjora Cropanus ropro1mx

Ta6numa 20.
Toprouee Terutora cropanus, J[x/kr

Bypslii yrons 14,7-10° ...15-10°

BbITOBOIA Ta3 13,25-10°
KaMeHHbIi1 yroms 22-10°...29,3-10°
VCII0BHOE TOIMIMBO 29,3-10° (7000 kxan/kr)
JlpeBecHblii yroib 31-10°

Masyt 39,2100

a4




Hedrs 41-10°
Kepocun 40,8-10°
JIu3enbpHOE TOIIUBO 42,7108
Bensun 44-10° ... 42-10°
ITponan 47,54-10°
D1rieH 48,0-10°
Meran 50,1-10°
Bomopoxn 120,9-108

KOHTpOJ’leble BOINPOCHI X 3a1aHUA

1. YTo HaA3BIBAIOT TEIUIOTON CTOpaHUS TOTUINBA?

2. Kak omnpenensroT TEIOTY CropaHHs TOIUINBA MO 3JIEMEHTHOMY COCTaBY?

3. Yto Ha3BIBAIOT HU3IIEH U BEICUICH YAEIBHON TENIOTOMN CropaHus?

4. Kak ompeAemnsfoT TeIIOTy CTOPAHUS KHUIKOTO TOIUIUBA OMBITHBIM ITyTeM?
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IIpakTHyeckoe 3anaTHe Ne7.
HCCIEJOBAHHUE COCTABA INPOAYKTOB CI'OPAHUA
ABTOMOBWJIBHOI'O BEH3MHA

1.1. llean paboThi:

3aKpPCTIUTHh 3HAHUA 110 OIICHKE COCTaBa MPOAYKTOB CTOpaHUA aBTOMOOMIIBHOTO
OeH3WHa, MPHOOPECTH HABBIKH 110 U3MEPEHHIO H PacyeTy COCTaBa MPOAYKTOB Cro-
panwus, Ko unrueHTa H305ITKa BO3IyXa.

1.2. 3apaumn padoThI:

03HAKOMHTBCS C METOIMKOM OIpEJIeNICHUs] COCTaBa IPOAYKTOB CrOPaHUsl aB-
TOMOOMIIBHOTO OEH3HMHA, C H3MEPHUTEIbHBIM 000PYI0BaHHEM U ITPUOOPaMH;

MPOBECTH MOJATOTOBKY AM3EILHOTO TOIIMBA U 00OPYIOBaHUS K abopaTop-
HBIM HUCIIBITAHUAM,

NPOBECTH M3MEPEHHE COCTaBa MPOJYKTOB CropaHHs aBTOMOOWIIBHOTO OCH-
3MHa;

BBIYHMCIIHUTH KOA(PPHUIUCHT H30bITKA BO3AyXa MO Pe3yIbTaTaM U3MEPCHHS.

1.3. ObopyaoBanue u npudoOpkbI:

XMMHUYECKUIl ra30aHaIN3aTop, JABUTATENlb BHYTPECHHETO CTOPAaHUs, CIICKTPO-
METPHUYCSCKHI OJIOK.

1.4. O0beKT ucnbITAHUS:

HPOJYKThI CrOPaHHsi aBTOMOOHIIBHOTO OCH3UHA.

1.5. ITopsiAoK BHINOJTHEHUS] PAGOTHI

Omnpenenenne coctaBa MPOIYKTOB CTOPAaHHUS aBTOMOOMIBHOTO OCH3WHA Clie-
nyet mpoBoauTh B coorBeTcTBHY ¢ ['OCT P 52033-2003. "ABTOMOOMIN C OEH3MHO-
BBIMH JIBUT'ATCIISIMHU. BBI6p0CBI 3arpA3HAIONINX BEIECTB C OTpa6OTaBHIPIMI/I ra3aMu.

HopMbl 1 METOABI KOHTPOJIS IPH OLIEHKE TEXHUYECKOTO COCTOSIHUS".

O6mue ceeaenus. [To coctaBy mpogyKTOB CrOpaHUs TOIUTUBA MOXKHO CyIUTh

0 MPOTEKaHUH MPOLIECCa ero TOPEHUSL.
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T'openue TorumBa — 3TO (PU3UKO-XUMHICCKUHN MPOIECC OKUCIICHHS, KOTOPBII
COIIPOBOXKIACTCS BEIICIICHHEM TEIUIOTH M IOBBIIICHHEM TEMIIEpPaTyphl TOILIHBA H
MIPOAYKTOB CrOpaHus. B 0ocHOBe mporiecca TOpeHus TOTUTHB JISKAT XUMHUYECKHE pe-
aKIMH, pa3BUBAOIIIECS B YCIOBUAX MPOTPECCHBHOTO CAMOYCKOPEHUS, CBI3aHHOTO
C HAKOIUICHHEM TeIlIa, W KaTATH3UPYIOIIUX MIPOIECC MPOMEKYTOUYHBIX IIPOIYKTOB
okucieHus. IIporecc BOCIIIaMEHEHHST M TOPSHHUS OTIPENENIIeTCS YCIOBHAMH Tepe-
Jlag¥l TEIia, U BEIIeCTBA M3 30HBI PEaKIMH B CBEKYIO TOPIOYYIO CMECh, IS OCY-
IIECTBIJICHHS TIpoIiecca TOPEeHuUs TpeOyeTcsl TOIUIMBO M OKHUCINTENh. B mBHTaTeix
BHYTPEHHETO CTOPaHUs OKUCIUTEIEM CIYKUT aTMOC(EPHBIH BO3IyX, COACPIKAIINI
21 % xucnopoaa no odseMy. BaxHyro ponb B Ipolecce rOpeHus: urpaeT Kouude-
CTBO I0J]aBaeMoTro Bo3ayxa. Ecim Bo3myxa momaercs MeHbIe, 9eM TpeOyeTcs Ui
MIOJTHOTO CTOPAHUs, TO 00pa3yr0TCs MPOXYKTHI HEMOJIHOTO CrOpaHHs, CHHKAIOTCS
TeMIIepaTypa U CKOPOCTh FTOPEHUS, HaOM0JaeTCs JHIMIICHHE M yMEHBIIIAeTCs KOJIH-
YECTBO BBIJENSIEMON TETIOTHI.

UpesmepHOE yBeNUUEHHE KOJIMYECTBA [T0JaBAEMOT0 BO3/IyXa TaKxKe OTPHUIA-
TEJIFHO CKa3bIBACTCS HA MPOILIECCE TOPEHHs, IOTOMY YTO OCTABIIHICS CBOOOIHBIM
KHCJIOPOJT ¥ 3HAYUTEIBHOE KOJIMYECTBO MHEPTHOT'O a30Ta HATPEBAIOTCA U YHOCAT C
c000# HEKOTOPYIO YaCTh TEILIOTHL. JTO MPUBOINT K CHIDKCHHIO CKOPOCTH M TEMIIE-
paTypsl TOpeHHs, IIepepacxoay TorumBa. [Iporece ropeHuns JODKeH MPOTeKaTh Tak,
YTOOBI POUCXOIMIIO TIOJHOE CTOPAHUE TOIUINBA ¢ MUHUMAIBEHBIM H30BITKOM BO3-
oyxa.

K nponykram mosHoro cropanusi oTHocatcs yriaekuciblid raz CO2z, BOOsHOM
nap H2O, cepuucTsiii ra3 SO2; K MpoAyKTaM HETIOITHOTO CTOPaHus — OKCHJI yTiiepoia
CO, Bomopon Hz u meran CHs.

OcHoBHbIE (haKTOPHI, BIMSIONIME Ha CKOPOCTH MPOIIECCa TOPEHHs, 3TO COOTHO-
IIeHHUE TOIUIMBA M OKUCIIMTEIISI, MHTCHCHUBHOCTh yJaJ€HUS MIPOIYKTOB CTOPAHHS, OII-
THMAaJIbHAs TEMIIEpaTypa MpoIecca ¥ IOBEPXHOCTh PearnpoBaHUs MOJIEKYII.

Tl'openne nmpoucxoaut Bo (pOHTE MIAMEHH, UMEIOIEM OIPEACIEeHHYI0 MO-
BEPXHOCTh U MUPHUHY. [ OpeHre MOKET MPOUCXOAUTH B TAMUHAPHOM H TypOYJIEeHT-

HOM PECKUME OJJHOPOAHBIX cMeceid.
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Paznuuaror nug¢dy3noHHOE M KHHETUYECKOE TOPEHUE, HOPMAIBHOE H JIETO-
HAIIMOHHOE TOpEHHE.

Huddy3nonHOE TOpEHHE HMEET MECTO, KOTIa CKOPOCTh CMEIICHHS TOPIOYETO
1 OKHCIIATENS 3HAYUTEIBHO HIDKE CKOPOCTH XMMHYECKOTO TIPEBpAIeHHS TOTUINBA.
B aToM cimy4ae cKOpOCTh TOpPEHHUS 3aBUCHT OT CKOPOCTH (H3MYECKHUX (haKTOPOB
MTOJITOTOBKH Toproder cmecH. [Ipn muddy3noHHOM TOpeHHH CKOPOCTBH IIporiecca
OIIpeeNsIeTCs IPEUMYIIIECTBCHHO THAPOIHHAMUYICCKUMH (DaKTOPAMH U HE 3aBHCUT
OT CBOWCTB TOILIMBA.

Kunerndyeckoe ropeHHEe UMEET MECTO, KOT/Ia CKOPOCTh Ipollecca TOPEHHs B
OCHOBHOM 3aBUCUT OT XUMHUUYECKUX IIPEBPaLICHUl B 30He ropeHus. Ilpu kuneruye-
CKOM TOPEHUH CKOPOCTH MPOIECCa OMPEICIIETCS CBOMCTBAMHU TOTLIMBA, & THIPO/IH-
HaAMHU4YCCKHUEC q)aKTOpr TIOATOTOBKU TOIJIMBA UTPAIOT MCHBIIYIO POJIb.

Cnioco6 cMeceoOpazoBaHus OKa3bIBAET CYIIECTBEHHOE BIMSHUE HA MPOLECC
ropenust. Pa3nu4aroT ropeHre KMHETHYECKOoe, KOoraa cMeceoOpa3oBaHue Tpe/ie-
CTBYET MpolecCy TopeHus, u AuGy3noHHOE, Kora 0ba mporecca IporuCcXoIsT Of-
HOBpPEMEHHO. B 1iepBOM cily4ae ropeHue He 3aBUCHT OT CMeCe00pa3oBaHUs H OIpe-
JETSISTCS JIAITh KHHETHKONW XMMUYECKUX PEaKiuii, BO BTOPOM CIIydae — B OCHOBHOM
OIIpEeeIsIeTCsl CMeceoOpa3oBaHKUEM.

B nBurartensx BHyTPEHHETO CTOPaHMUs C BHEITHUM CMeceoOpa3oBaHHEM rope-
HUE JXUAKOTO TOIUTHBA KHHETHYECKOE, C BHYTPEHHUM cMeceo0pa3oBaHueM — Au(-
(dy3uoHHOE.

Teoperndeckn HEOOXOMMOE KOJMYECTBO BO3IyXa IJISl CTOPAHUS 3aBHCHT OT
AJIEMEHTHOTO COCTaBa TOTUINBA. PeakiTus MoTHOTO TOPEHMUS JIJISl YTIIEKHUCIIOTO ra3a;

C+02=CO0,,

nn 12 kr C + 32 kr O2 =44 kr CO,, Torma 1 kr C + 32/12 kr O =44/12 xr COy,

win 1 kr C + 2,67 O, = 3,67 xr CO».

s cepHucroro anruapuaa:

S + 02 =S80,

i 32 kr S + 32 kr 02 = 64 xr SO2, Torga 1 kr S + 1 kr O2 = 2 kr SO».

J1s1 BOISIHBIX MapoB:
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2H> + O2 = 2H>0,

torna 4 kr Hz + 32 kr Oz = 36 xr H20, nimm 1 kr Hz + 8 kr O2 = 9 kr H2O0.

CrnenoBatenbHO, Uil ckuranus 1 kr yraepoga B CO2 HeoOxoammo 2,67 Kr
KUciopoa; ast okuranus 1 kr cepsl B SOz — 1 Kr kucnopoa u 1s cxuraHust 1 kr
Bosopoaa B HO — 8 kr kuciopona.

Takum 00pa3zoM, TEOPETUIECKH HEOOXOAMMOE KOIMYECTBO KUCIOpoaa L
(kr) 111 CKUTaHus 1 KT TOTUTHBA

L.x=(2,67C + 8H + S— 0): 100, (35)

rae C, H, S u O — conepkanne 3JIeMEHTOB B TOILUTBE, %o 110 Macce.

Kucnopon BxomuT B ¢opMyiy ¢ OTPHIATENBHBIM 3HAKOM, MOTOMY YTO OH
BXOJIUT B COCTAB TOTLIMBA U HCITOJIL3YETCS JIJISl TOPEHMSI, CIIE0BATENLHO, Ha 3TO KO-
JINYECTBO €r0 Ha/I0 MEHBIIIE MOJATh C BO3YXOM.

KonmuectBo Bozayxa Lis (Kr), TEOpETHUECKH HEOOXOAUMOE ISl COKUTAHUS
1 xr TomauBa:

Lis=(2,67C + 8H + S— 0): 23,2 (36)

TeopeTHdeckr HEOOXOIUMOE KOJIUYECTBO BO3ayXa Lirs(M>) IIpH €ro IIOTHO-

ctu p = 1,293 xr/m?

L - 2,67C+8H+S—0
B T 23,2 x 1,293

HeﬁCTBHTeHLHOG KOJIMYECTBO BO3yXa B PCAJIbHBIX YCJIOBUAX CTOPAHUSA TOII-

=(267XC+8xH+S-0):30 (37)

JTUBa OOBIYHO HECKOJIBKO OOJIBILE TEOPETUIECKOTO.

KoaddummeHT n30bITKa BO3IyXa 0— 3TO OTHOIICHUE JCHCTBUTEILHO HU3pac-
XOZOBaHHOTO KOJMYECTBA BO3AyXa K TCOPETHUECKH HEOOXOANMOMY KOJMIECTRY,

TO eCcTh =L 5/L15,(38)

orctofa Lys= axLis (39)

B kapOropaTopHbIX JBUraTelsix TOIUIMBO CrOPAET MpU HEOOIIbIIOM KO3 du-
nuenTe n30bITka Bo3ayxa (o = 1,05...1,15). B oTnensHBIe MOMEHTHI PabOTHI IBUTA-
Tenst mpuberaioT k nepeodoramienuto (o = 0,9...0,95). Y BEICOKOOOOPOTHBIX TU3e-

nelt kKodpGUIMEHT H30bITKa BO3/yXa 3HAYUTEIBHO BhIlIe (0. =1,2...1,4) 1 eme BoIIe

49



y HI3K0000poTHBIX (a = 1,5...1,7). 'a3oBbIe nBuraTenu padotarot ¢ ko3ddurmeH-
TOM M30bITKa Bo3ayxa o =1,03... 1,08. Jlns nBuraresnei Ha TBEpAOM TOIUIMBE O =
1,4...2,0.

IIpoBenenne ucnbiTanus. /s onpeneneHus kodpduimenra n30bITKa BO3-
JyXa ACCIEIYIOT COCTaB MPOLYKTOB CTOPaHUsL.

1.6. IToaroroBka o0beKTA:

JlBuraTenb BHYTPEHHETO CTOpaHNUs yCTaHABIMBAIOT HA 3aJJaHHBIH PEXXUM pa-
60TsI. [TogKiTFOYatoT Ta30aHATN3aTOpP.

Kak :xe paGoTaloT coBpeMeHHbIe ra3oaHajau3aTopsi? B HacTosmee Bpems,
s u3mepenns koHnentpauuu CO, CH u CO:2 ucnonp3yercss NpUHIMI CIIEKTPO-
MeTpun. CIIEeKTpOMEeTpHIECKAH OIIOK COBPEMEHHOT0 ra30aHaIi3aTopa padoTaeT 1mo
MIPUHIIAITY YaCTUYHOTO MOTJIOMIEHUS SHEPIHH CBETOBOTO MOTOKA, KOTOPHIN IMPOXO0-
JUT 4depe3 Ta3. Mosekysl 110000 ra3a MpeacTaBiIsioT co0oil koaebaTenbHyo Cu-
CTeMy, KOTOpasi CIIOCOOHA MOTJIONaTh HHPPAKPACHOE U3IyUCHHE TOIBKO B CTPOTO
OTIpe/IeICHHOM JHala3oHe BOJH. TakuM oOpa3om, eciu depe3 K00y ¢ ra3oM Ipo-
IIyCKaTh CTaOWIIbHBIA HH(PaKPACHBIH TOTOK, TO YAaCTh €ro OyAET MOTJIOIIEHA F'a30M.
Bornee Toro, B TakoM cirydae moromnieHa OyAeT TOJIbKO Ta HeOoJIbIIast 4acTh BCETO
CIIEKTpa CBETOBOIO IOTOKA, KOTOPYIO Ha3bIBAIOT aOCOPOLMOHHBIM MaKCHMYMOM
JaHHOTO Ta3a. [Ipy 3TOM, YeM KOHIIEHTpaIys ra3a B Kojoe BhIlIe, TeM Oosbliree Oy-
JIeT HaOMI0aThCs TTOTJIOLICHHE.

M3MepnTh KOHIEHTPAIMIO TOTO WM MHOTO T'a3a B Ta30BOI CMECH ITyTeM U3-
MEPEHUSI MOTJIOIIEHNS COOTBETCTBYIOIIECH JIIMHBI BOJHBI, IO3BOJISET TOT (PakT, 4To
pa3HBIM ra3aM COOTBETCTBYIOT pa3HbIe aOCOPOIOHHBIE MaKCUMYMEL. Taknm o6pa-
30M, OIPEACTUTh KOHIIEHTPALNIO KaKI0T0 U3 Ta30B B BBIXJIONE JBUTATENS MOXKHO
H3Mepsis CHIKEHIE MHTEHCHBHOCTH CBETOBOTO TIOTOKA B TOW YaCTH CIIEKTpPa, KOTO-
past COOTBETCTBYET aOCOPOIIMOHHOMY MaKCHUMyMY OIIPEIETICHHOTO Ta3a.

ConekTpomerpuyeckuii 6,10k nprbopa paboraer cienyommm oopazom (puc.
3,4):
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Hcmounux
uHpaxpacHozo
usnyueHust

IIpuemnux
ungpaxpacHozo

Puc. 4. brok-cxema razoananuzaropa:

1 - m3myuatens; 2 - U3MepUTENbHAs KIOBETa; 3 - 00TIopaTop; 4 - HHTephepeH-
IUOHHBIN (QMIbTp; 5 - ¢uaner; 6 - IPUEMHUK U3ITyYeHHS; 7 - MpeIBapUTEIbHbIA
YCUIIUTENb; 8 - MOKa3bIBAOIINK MprOop; 9 - 610K BTOpHUHON 00paboTKH nH(popMa-
;10 - 6510k mUTaHUS ¢ IpeoOpazoBaTeneM HalpsHKeHHsT; 11 - ONTo3IeKTpOHHbIE

napbl; 12 - 3neKTpoABUraTeNb.
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Uepe3 U3MEepUTENbHYIO KIOBETY, KOTOpasl peACTaBisieT co0oi TpyOKy C 3a-
KPBITBIMH ONTHYECKAM CTEKIOM KOHIIAMH, MPOKAYHMBAIOT OTpabOTaHHEIC Tas3Hl,
MIPeIBapUTEIEHO OTOMIBTPOBAHHBIC U OYUIIEHHEIC OT caku 1 Biaru. C oTHOH cTo-
POHBI TPYOKH yCTaHaBIHMBACTCS M3Iy4aTellb, KOTOPHIM IPENCTaBIseT COOOH CIm-
paib, HarpeBacMyI0 AIIEKTPHISCKIM TOKOM, TEMIIepaTypa KOTOpOi CTporo cradbm-
JMU3UPYETCs Ha OHOH oTMeTKe. Takoi n3mydaTens reHeprupyeT CTaOMIBHBINA IIOTOK
HHPPAKPACHOTO H3ITyICHUS.

C npyroii CTOpOHBI U3MEPHUTETHHOHN KIOBETHI yCTAHABIMBAIOT CBETOMMIBTPHI,
KOTOPBIE U3 BCETO MMOTOKA M3ITyUCHHUS BBIICISIOT TE JIIHHBI BOJIH, KOTOPBIE COOTBET-
CTBYIOT aOCOpOIMOHHBIM MaKCHMyMaM HccleqyeMbIX rasos. IIoTok, mocne mpo-
XOXKJICHHUS CBeTO(GMIBTPOB, IonagaeT B npueMHUK UK-n3mydeHus, KoTopsIii m3me-
pSieT HHTEHCUBHOCTB 3TOT0 ITOTOKA U Ipeodpa3yeT e€ B HH(POpMaIHIO O KOHLIEHTpa-
1IMY Ta30B B BBIXJIOTIE aBTOMOOMJIS.

ITockonbKy AaHHBINM METO]T TPUMEHUM TOJBKO JIJIsl K3MEPEHUS KOHIIEHTPALUU
CO3, CO u CH, 10 Ha cieayoomeM 3Tane CMeCh BBIXJIOMHBIX T'a30B U3 U3MEPHUTEb-
HOM KIOBETHI MOCTYHAET MOCIEA0BATENIFHO HA JATYUKHU DJIEKTPOXHUMHUYECKOTO TUIIA
Juist u3aMepenus kucinopoaa Oz u okcunoB azora NOx. Ilpu 3T0M 31€eKTpOoXUMHUYE-
CKHUE JaTYMKH BBIPA0ATHIBAIOT MEKTPUICCKUN CUTHAI C HAIPSHKEHUEM, ITPOIIOPLH-
OHAJILHBIM KOHLIEHTPALMU KKCIOPOJa U OKCUIOB a30Ta.

Taxkum 00pa3oMm, BEITTOTHACTCS 3aMep KOHIICHTPAIIH BCEX 3HAUNMBIX Ta30B:
CO, CH u CO:2 — ncuxpomerpuieckum metonoMm, Oz u NOx — 3JIeKTpOXUMHYE-
ckuMH JatyrkaMi. OOpaboTKa CHTHAIOB CO CIIEKTPOMETPHYECKOTO OJ0Ka M JICK-
TPOXHMHUYECKHX JaTIYNKOB B COBPEMEHHOM Ira30aHAIN3aTOPE BEITTOIHACTCS MIPH I10-
MOIIY MHKPOIIPOIIECCOPHOM 3IEKTPOHHOI CXEMBI.

ITociie 06pabOTKM CUTHANIOB, HHGOPMAIIHS O COACPIKaHUU Ta30B BBIBOJAUTCS
Ha 9kpan mpubopa: CO, CO; u O, — B mporenrax, a CH u NOx — B ppm
(partspermillion), «uacteii Ha MuIHOH». O003HaUYEHUE B ppm CBSA3aHO C TEM, UTO
KOHIIEHTpAIKs TaKUX ra30B B BRIXJIOINE KpalHe Majia, U I0O3TOMY Hey10OHO UCIIOJb-

30BaTh NPOLCHTHI JI 0003HaYEHHS UX KOJIMYECTBA.
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CoOTHOIIICHHE MEKIY IPOLICHTAMH M PPM MOXKHO OIKCAThH CICAYIOIIUM pa-
BeHcTBOM: 1% = 10 000 ppm.

Tak, HanprMep, B OTPaOOTaHHBIX ra3ax 0OBIYHOTO IBUTATEIsI BHYTPEHHETO CTO-
paHus JrerkoBoro aBroMoOmIsa conepkanue CH cocraBiser okono 0,001% - 0,01%.
CII0’KHOCTh HCTIONB30BAHMS B Pa0dOTE TaKMX 3HAYCHHUH U MPEIONPEACITHIO MacCOBOE
pacnpocTpaHeHHe ppm B KaUeCTBE €HMHHUIBI 0003HAUCHHUS KOHIICHTPALAH.

Ha cerogusiiraumii NeHb HETIOXO 3apEKOMEHIOBAI ceds B paboTe YeThIpex Ka-
HaJIBHBIHN Ta3oaHann3atop MHadpakap M poccuiickoro mponsBoacTsa. ['azoananmza-
top UHdpakap M (puc. 5) umeeT KaHAIBI JJI1 U3MEPEHUS YaCTOTHI BPAIICHUS KO-
JICHYAaTOTro Bajla M TeMIIepaTypbl Macia (ucroiaHeHue T) aBuraresneil aBTOMOOHICH.
Ha ocnoBanun m3mepenusix 3HaueHnit CO, CH, CO2 u O; ra3zoaHaimsarop ocy-

HIECTBISIET pacueT koo dunmeHTa n3dpiTka Bo3ayxa Jismoa.

Puc. 5. YersipexkaHabHBIHN ra3oananmmu3arop Uudpakap M

B cootBerctBum ¢ tpeboBanmsiMu 'OCT P 52033-2003 razoanann3aTopsl
Wndpakap M gensres Ha mpudops! I u Il kimaccos TouHOCTH.

I'azoanammusarop Mudpaxap M1 — mpubdop II kmacca.

T'azoanammzarop Uudpakap M2 — npudop I kinacca (IToBbIIIeHHON TOYHOCTH).

T'azoananmuzarop Undpakap M, uMeromuili kaHal U3MEpPEHUs TeMIepaTyphl
Macna, obo3HavaeTcs Oyksou T.

Juana3oHsl u3MepeHuii razoananusaropa Mugpakap M1:
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CO: 0-7%, CH: 0-3000 miu-1, CO2: 0 — 16%, O2: O — 21 %, JIam6pa: 0...2.
Taxometp: 0 - 6000 06/MuH.

Temneparypa macna: 20-100°C;

OCHOBHasI OTHOCHTEIbHASI TIOTPEITHOCTh U3MEPEHHUI T'a30BBIX KaHAIOB: + 6 %.

IIpuBeneHHas NOrpemHoCcTh U3MEpeHui Taxomerpa: + 2,5 %.

Jmana3oHs! M3MepeHnii razoananu3aropa Mudpakap M2:

CO: 0-5 %,CH: 0-2000 mau-1,COs2: 0 — 16%, O2: 0 — 21 %, JIamopa:0...2.
Taxometpa: 0 - 6000 06/MuH.

Temneparypa macina: 20-100°C

OCHOBHas OTHOCHUTEINIbHASI MTOTPEUIHOCTh u3MepeHuii kananos: CO, CO», O
+4%

OcHOBHas OTHOCHTENbHAs MOTPEIIHOCT U3MepeHuii kaHama CH £ 5 %

[IpuBeneHHas MOrPEIIHOCTH U3MEPEHHUI TaxomeTpa: + 2,5 %

Bpewms nporpesa - He 60siee 30 mun npu 20 °C..

Bpems ycraHoBiIeHHS IOKa3aHHUH ra3oaHanu3atopa - He 6oiee 30 cek.

Bpewms ycranoBieHus nokaszanuii kanana O - He 6onee 60 cek.

ITuranue razoananu3aropa - 12 /220 B.

Iotpebisiemas MoIHOCTS - He 60siee 30 BA.

Cpennss HapaboTka Ha oTka3 10000 4.

Cpoxk cimyx0bI - 10 JreT.

WHaukamys mokazaHui - cBeToAnoAHAasA. BeicoTa udp - 14 Mm.

Macca - He 6omee 10 xr.

T'abaputHbie pazmeps - 355x330x180 mm. (I1IxIxB)

JocrounHcTBa razoananu3atopoB UHppakap:

- Bricokast Hame)KHOCTD;

- CTaOMIBHOCTD TTOKA3aHMIA,

- Manast HHEepIIMOHHOCTb;

- ABTOMaTHYECKHUI CITMB KOHJIEHCATA;

- ABTOMaTHUeCKas MPOIyBKa HYJIS,

- Berpoennslit npuHTep ¢ 9acamu peansHoro Bpemenu (Mcnonuenue 02);
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- CBsI3b € IEPCOHATBHBIM KOMITBIOTEPOM 110 RS-232;

- Bo3MOXHOCTB IOACTPOWKH TYBCTBUTEIFHOCTH TAXOMETPA;

- Beruncnenne nmapamerpa JIAMBJIA 11 pa3nudHBIX BHIOB TOIUTMBA: OCH-
3WH, ITPOTIaH WU MIPUPOIHBIN Ta3;

- Berancnenue napamerpa CO — KOPPEKTHPOBAHHOE,;

- Bce mpubops! KOMIUTEKTYIOTCS TPOTPaMMOM /17l TpaMuecKoro oToopaske-
HUS 1 00pabOTKH NOKa3aHM Ta30aHAIN3aTOPa Ha MEPCOHATEHOM KOMITBIOTEpE.

1.6.2. O6padoTKa pe3yabTaTOB U3MepPEHUI

TakuM 00pa3om, B IPOIYKTAaX CTOpaHHUS HA ra30aHAIN3aTOpE OINPENEISIOT
cogepxkanue COz, Oz u CO B mporeHTax. A30T, COMEPKALIMNACS B MPOIYKTaX Cro-
paHwusl, He MOTJIOIASTCS HU OJJHUM M3 yKa3aHHbIX pacTBOPOB. [IoaToMy ocraBuimiics
110 OKOHYAHUH OTIBITa B OIOPETKE ra3 BISIETCS a30TOM, U €ro cojepkanue (%) Haxo-
JSIT aHATUTUYECKU:

N2 =100 —-(COz + O + CO). (40)
Ecnu B mpoaykTax cropanust o0HapyskeH okcua yriepoaa CO, To koadduun-

€HT U30bITKa BO3yXa MOACYUTBHIBAIOT 11O (bOpMyJ'IC

3,76 x (0, — 0,5 x CO)
1/[1- .
N,

[Ipu oTCyTCTBMM B IPOJYKTaX CrOpaHHs OKCHIa yrieposaa Ko3hHLIUEeHT n3-

(41

ObITKa BO3/lyXa IOICUUTHIBAIOT IO (hopMyJie
3,76 X 0,
- -2

B dopmynax (41) u (42) Oz, CO, N2 - conepkaHue B NMPOJYKTax CropaHus

(42)

KHCIIOpOoJia, OKCHIA yTIIepo/ia i a30Ta, Y.
TermnoTy cropanus Qr. Toproveii cMeCH OACYUTHIBAIOT IO (hopMyIIe
Qre = Qu/[1 + aXLys] (43)
rae Qu— HU3MIas TeIIoTa CTOPaHUs TOIUTHBA, K/K/KT; 0— KO GUIHUCHT U3-
ObITKa BO3MyXa; Lrs— TEOpeTHIECKH HEOOXOAUMOE KOIMIECTBO BO3AyXa JIIST CHKH-

ragus 1 kr TOIIJINBA, KT'.
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HpI/I aHaJIM3€ JaHHBIX COCTaBa BBIXJIOIMMHBIX I'a30B MOKHO MOJIb30BATHC I'pa-

¢ukom (puc.6)
15% ~—T-—T =T T |-~ T T -
le— Boraras . Begunan| =
14% +—t-—=1{ ' +—
Asyoxucs yrnepoaa CO2 //:r \\
13% ‘\ / s \ —
1% v
10% \»/ -T-— E
9% .
8% A :
\Omcs yrnepoaa CO
7% / \ /‘ :
6% '
/ N N :
5% \\ \ :
% ‘ "
N !
Yrnesonopoa CHI\ \ '
3% — T
~—~\\ | !
1% 5 “
0% | plon ——1 "
0:1 10:1 12:1 141 1 161 18:1
OnTumym

14,7:1

Puc. 6. Cogepxanus CH, CO, Oz, CO; B BBIXJIOITHBIX Tra3aX OT COOTHOIICHUS
BO3/IyX /TOTUTBO B CMECH.

I'paduk mpencrasnser 3aBucuMocth coaepxkanuss CH, CO, Oz, CO; B BbI-
XJIOMHBIX Ta3aX OT COOTHOILIEHHSI BO3AYX /TOIUIMBO B CMECH. 3aMETUM, 4TO IIpU 000-
rameHun cmecu pactet cogepxanue CO, TOITOMY TOT ra3 Ha3bIBAETCS HHOT A WH-
JnukaTtopoM oboramienus. [1o aHaJOTHYHBIM COOOpPaKEHUSM TMOBBIIIEHHOE COAEP-

JKaHUEC KUCJTI0pOJa — 3TO UHAUKATOP 066,}1HCHI/I$I.
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Conepixanne BpeJHbIX BellleCTB B 0TPa00TABINMX Ira3ax, /KM

Tabmuna 21.
BeH3uHOBEIE IBUTATENN Jlu3enbHbIE IBUTATENN
CO CH NO«x Trep- CO CH + Trep-
Jple Ya- NOx JbIe Ya-
CTHUIIBI CTHIBI
Egrpo 11 2.2 0,5 (cymmapHo) - 1 0,9/0,7° | 0,1/0,08
(1996) *
Espo 111 2.3 0,2 0,15 - 0,64 0,56 0,05
(2000)
Espo IV 1 0,1 0,08 - 0,5 0,3 0,025
(2005)
Espo V 1 0,075 0,06 0,005 0,5 0,25 0,005
(2010)

*I[BI/IFaTeJ'II/I C HCTIOCPCACTBCHHBIM BHpLICKOM/C pa3acJICHHbIMU KaMEpaMHU

KoHTpo/ibHBIC BOIPOCHI H 3aJaHNUA

1. PacckaxuTe 0 cocTaBe 0TpaOOTABIINX Ta30B.

2. Kax moapa3nemnsroTcss KOMIIOHEHTH! OTpabOTaBIINX Ta30B MO BO3ICHCTBHIO
Ha yenoBeka’?

3. Kakne BBI 3HaeTE KOIMIECTBEHHBIE TIOKA3ATEIIH IOITy CTUMOTO BO3CHCTBHSA
BpEIHBIX BEIIECTB Ha OKPYKAIOIILYIO cpemy?

4. Kakue npuOOpbI HCTIONB3YIOT IS aHAIN3a OTpaboTaBIIKNX ra30B?

5. B yeM pazHuLa paboThl XUMHYECKOTO U CIIEKTPOMETPUYECKOT0 ra30aHallu-
3aTOpOB?

6. Kakoii aHamm3 MOXXHO IPOBECTH 110 TpadHKy COCTaBa MPOLYKTOB Cropa-
Husa?

7. Uto Ha3bIBaETCSA TOPCHHEM TOIIMBA, KAKUE €ro BI/IZ[LI?
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IIpakTHyeckoe 3anaTue Ne 8
HCCIEJOBAHUE ®PAKIIMOHHOI'O COCTABA
ABTOMOBMWJIBHOI'O BEH3HA

1.1. lleas padoThi:

3aKpEeNUTh 3HAHUS 10 KauyecTBY OEH3MHA, IIPHOOPECTH HABBIKH IO M3Mepe-
HUIO TIOKa3aTteliel (paknnOHHOTO COCTaBa aBTOMOOMIIBHOTO OCH3HMHA.

1.2. 3agauu padoThI:

03HAKOMHTECSI C METOJHMKOH OIpPEIeTICHNS apaMeTpOB, ¢ N3MEPUTEIHHBIM
00opyaoBaHHEM U PUOOpaMH;

MPOBECTH MOATOTOBKY OCH3MHA W 000pyIOBaHUS K J1a00PaTOPHBIM HCIIBITA-
HUSIM;

MPOBECTH H3MepeHHs (HPAKIIHOHHOTO COCTaBa aBTOMOOMIBHOTO OCH3MHA,

MOCTPOUTH I'padK 3aBUCUMOCTH 00BEMa B TeMIIEpaTyphl IPU pa3srOHKe OeH-
3MHa;

CPaBHUTbH 3KCICPHMEHTAJIbHBIC JaHHbIC OCH3MHA C HOPMATHBHBIMH I10Ka3a-
TEISIMU, OLICHUTH Ka4eCTBO OCH3MHA MO (PPAKIIUSIM.

1.3. O6opynoBanue u npuéOpsI
Arnmapar Juist onpezneneHus ppakIMOHHOTO COCTaBa, KOJIOBI IS IEPETOHKH, TEPMO-
MeTp, (GuIbTpOBaNbHas Oymara, MEpHbBIM IMIMHIp, TOpenKa, acOecToBas Ipo-
KJIaIKa.

1.4. O0beKT HCIBITAHUSA: aBTOMOOWIIBHBIN OCH3MH.

1.5. Tlopsiniok BHINMOJIHEHUSI PAdOTHI

®paknnroHHbBIH cocTtaB Troprodero onpenessrotr mo [OCT 2177-99 «Hedre-
mpoayKThl. MeTo sl onpeaencHus pPaKMOHHOTO COCTABaY.

OOuue cBeaeHns. beH3NHBI MpeACTaBIAIOT CO00I CMeCh YITIEBOIOPO/IOB,
00JTagalomuX Pa3TNIHON HCIAPSEeMOCTEIO.

HcnapsieMocTh — SKCILTyaTallMOHHOE CBOICTBO, XapaKTepU3yIoIIee 0COOCH-

HOCTHU U PE3YJbTAT MPOLECCa Mepexoaa TOIIUBA U3 KUAKOTO COCTOSIHUSA B nap006—

pasHoe.
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HcnapsieMocTh OKa3bIBacT BIMSHUEC Ha MPOLIECCH 00pa3oBaHHs TOproveit
CMeECH B JIBUTaTelle, BOCIUIAaMEHEHHE U TOPEHHUE, ITOJIHOTY CTOPAaHUs, CTEIICHb pas-
KIDKCHHS. MOTOPHOT'O Maclia, BEIMYNHY €CTECTBEHHBIX ITOTEPh TOIUIHBA IIPH XpaHe-
HUH, U3MCHEHIE Ka4eCTBa TOILUTMBA U 3KOJIOTHIO OKPY KaIOIIeH Cpelbl.

HcnapsieMocTs XapakTepu3yeT CKOPOCTh W IOJHOTY Iepexona OCH3WHA 3
JKHIKOTO B TApO0Opa3HOE COCTOSIHUE M OIPEACISICTCS €r0 XUMHUECKHM COCTAaBOM.
BeH3nHBI KaK CIIOXKHAsI CMECh Pa3IMYHBIX YTIIEBOIOPOAOB BEIKHUITAIOT HE TIPH OTHOM
MTOCTOSTHHOHM TeMIlepaType, a B MUpoKoM auamazone remmeparyp (30...205°C). Uc-
MapsIeMOCTh OCH3UHA OICHUBAIOT MOKA3aTeAMU (PAKIMOHHOIO COCTABA H Jie-
TY4YeCTH.

‘DpaKunonnuﬁ COCTaB IIOKa3bIBACT COACPKAHUE B TOIUIMBE OTACIIBHBIX
(pakuuii, BRIKHIAIONINX NIPY IeperoHKe TOIUINBA B 3alaHHOM MHTEpBaJe TeMIepa-
Typ B CTAaHJAPTHBIX YCIOBUSAX UCIIBITAHUN.

BripaxatoT (QpakiMOHHBIH COCTaB B OOBEMHBIX M MAaCCOBBIX IPOIIEHTAX
BCKHITAHUS TIPU HATPEBAHUHU 1O OMPENEICHHON TeMIepaTyphl, INO0 TeMreparypoit
BCKHUIIAHUS ONPEICICHHON (pakiuu.

JleTy4ecTs XapakTepH3yeT CIIOCOOHOCTh OCH3MHA IIEPEXOANUTH B TAPOBOE CO-
CTOSIHHE - «YJICTY4YHUBATHCSD).

OpakIMOHHEIA COCTaB OCH3WHA OIICHUBAIOT MO CTaHAAPTHBIM ITOKA3aTeIsIM
TIePETrOHKH:

- TEMIIepaTypa Hayaia MeperoHKu;

- remmeparypa 10, 50, 90 % 00. BckumaHus;

- TeMIIepaTypa KOHIIA IIePErOHKH;

- 00bEM OCTaTKa B KOJIOE;

- 00beM TIOTEeph NPH EPETOHKE.

Hap;my C OTUMH ITIOKA3aTCJIAMU B MOCIICTHEC BPEMA B CTaHAapTaxX Ha aBTO-
MOOHIIbHBIC OCH3HMHBI BBEICHBI MOKA3aTe)IN (PPAKIIMOHHOIO COCTABA:

O6bem ucnapusinerocs oensuna (%) npu temneparype: 70 °C, 100 °C u 180
°C.
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Jlo1st orieHKY BIUSHUS (PPaKLMOHHOTO COCTaBa Ha paboTy qBUraTess pakuuu
OeH3MHa yCIOBHO AT HA TPU YacTH: MyCKOBasi, padoyasi 1 KOHIeBast.
Ha pucynke 7 npuBesieHa KpuBasi pa3rOHKN OCH3MHA M yKa3aHbI €T0 OCHOB-

HbIC (QpaKIUH.

v, % =z
80

60

40

20

0 7
20 40 60 s0 00 720 140 7 C

Puc. 7. KpuBas pasronku aBToMoOMIbHOTO OcH3MHA, (pakiuu: 1 - mycko-

Basl, 2 - padouasi, 3 - KOHUEBAas1.

IIyckoByo ¢ppakumui OSH3MHA COCTABISIOT CaMbIC HIU3KOKHUITIINE YTIIICBO-
nopoxsl (epseie 10% obbeMa muctminisiTa). B pabouyro Gppakiuro BXOIAT JUCTHII-
na7el oT 10 1o 90% obbeMa u B KOHIEBYIO - OT 90% o0bemMa 0 KOHIa KATICHUS
O0er3uHa. OpakIMOHHBINA cocTaB O€H3WHA JOJHKEH OBITh TaKUM, YTOOBI 00ecIedn-
JIUCH XOPOIINH MyCK IBUTATEIS U OBICTPHII Pa3roH aBTOMOOIIS, HU3KHI YACTBHBIN
pacxo/1 TOIIMBa, PAaBHOMEPHOE KaUYeCTBEHHOE M KOJIMYECTBEHHOE pacIpe/ieiieHre
roproueil CMecH 1o LUWJIMHAPAM JBUTaTels, MUHUMAaJIbHbI U3HOC MOPIIHEN U LU-
JIUHAPOB.

TemmnepaTypa Hadana neperoHku u neperoHku 10% (00.) xapakTepusyroT
ITyCKOBBIE CBOMCTBA OEH3MHA U €0 CITIOCOOHOCTh K 00pa30BaHUIO MapOBHIX MPOOOK.
[pu mycke XOJIOAHOTO ABUraTENs B CHCTEME CMECeO0pa30BaHusI UCIAPSIETCS JIHIIb

HeOOoJbIIas YacTh OEH3MHA, ero caMble jerkue gpakiuu. OcranbHas 4acTh OEH3WHA
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MOMAaAaeT B IMJIMHIPHI ABUTATEIS MPH IYCKE B BUJC JKUAKOH IUICHKH, B KOTOPOI
OTCYTCTBYIOT JIETKHE (DPaKIINH.

Ecnu B OeH3uMHE HEZOCTATOYHO JIETKUX (pakiuid, TO OCH3WHOBO3AYIIHAS
CMeCh MOJKET OKa3aThCs BHE IPEENIOB BOCIUIAMEHEHUS U IBUTATENb HE 3aBEICTCS.
UeM HIDKE TeMIIepaTypa OKpYKaloIIero BO3IyXa, TeM OoJbIle TpeOyeTcs JETKHX
(bpakmuii.

ITyckoBbIe cBOIicTBAa aBTOMOOMIIEHBIX OCH3MHOB XapaKTEPU3YIOT TAKKE TEM-
mepaTypoil Bckumanus Oonee Tsokenoil gpaxmmn- 20%, ¥ KOIH4ecTBOM OCH3HHA,
Beikunaromum 10 70 °C.

3aBUCHMOCTb IPEAETBHON TeMIIepaTyphbl BO3AyXa, IIPH KOTOPOH BO3MOKECH
3aITyCcKa XOJIOZHOTo ABUTraTes t; °C Huke HyJIsd, OT TeMIlepaTyphl neperoHku 20%
OeH3MHA t20y OMUCHIBACTCS POPMYIOH:

t8 = tasi - 55,0 (44)

Ecnu B 6eH3MHE HEOCTATOYHO HU3KOKHITAIINX (ppakiuii, TO Mpu MycKe Xo-
JIOJHOTO JIBUTATENS 9acTh OCH3WHA HE yCIeBAET UCTIAPUTHCS U TONAaeT B IIMIIHH-
JPBI B )KUAKOM COCTOSIHUH. | 'Oprouast cMech OKa3bIBaeTCs mepeoOeTHEHHOM, OHa HE
BOCIIITAMEHSETCS OT AJIEKTPUIECKON MCKPHI M MYCK JABHUTATEINS CTAHOBUTCS HEBO3-
MoskeH. JKumkuii OCH3MH B HMJIMHAPAX CMBIBAET CMAa3Ky, a B KapTepe IBUTATEIs
pazxmxaeT MOTopHOE Macio. [103ToMy B MOMEHT ITycKa U IIPH HOCJIEAYIOIEM IIPo-
IpeBaHMHU HAOJIOAaeTCa TPEHUE eTalel IIUIMHIPONIOPIIHEBOM IPyIIEl 6e3 JoCTa-
TOYHOTO KOJINYECTBA CMa3049HOr0 MaTrepuaina. CMa304HOTO Macia OKa3bIBaeTcs He-
JIOCTaTOYHO Ui 00Opa30BaHUsI HA MOBEPXHOCTAX JETANCH IPOYHON IICHKH. B 3TOM
Cllydae CO3Ja0TCsl M3HOCHI TPYLIUXCS ACTaNICH ABUraTelsl, TAK Ha3bIBAEMBIC ITyCKO-
BbIC, CTCIICHb KOTOPBIX 3aBUCHUT OT KOJIMYECTBAa HEHCIAPHUBIICTOCs OCH3UHA, MPO-
JIOJDKUTEIIBHOCTH IYCKa U MPOrpeBa JBUraTelsi 1 CKOPOCTH BOCCTAHOBIICHHS Mac-
JITHOH IJICHKY Ha IUTMHIpaX. Yem MeHbIe ncnapsercss OeH3MHA BO BITyCKHOW CH-
CTeMe IBHTaTels, MPOJOJDKATENbHEE IMyCK M XyXKe Mojada CMa304HOI'0 Maciia K

TPYIUMCA OACTAISAM, TEM 3HAYUTCIIBHEC ITYCKOBBIC N3HOCHI.
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ConepxaHne HU3KOKHITAIINX YIIICBOAOPOIOB B COBPEMEHHBIX aBTOMOOHIIb-
HBIX OCH3WHAX KOHTPOIHMPYETCS TPeMs MOKa3aTeJIIMHU: TEMIIepaTypoi Hadana Iie-
PETOHKH, TeMIrepaTypoii meperonku 10 % OeH3WHA U JaBJICHUEM HACHIIICHHBIX ITa-
POB.

B cooTBeTcTBHM € ACHCTBYIOIIMMHE CTaHAAPTaMH TEMIIEpaTypa Hadasa repe-
TOHKM JIETHUX aBTOMOOMIIBHBIX OEH3MHOB J0JDKHA ObIThH He Hike 35°C, a 10 % Gen-
3WHa JIOJDKHBI TEeperoHsAThesl mnpu Temneparype He Boime 70 °C. Temmepatypa
HadJayia MeperoHKH 3UMHUX OEH3MHOB He HopMupyercs, a 10 % OeH3nuHa DOMKHO
MIePETOHATHLCS TpU TemrepaType He Boime 55°C. bnaromaps sToMy Ha JTeTHHX O€H-
3uHaxX o0ecredynBaeTCs MyCK XOJOAHOTO ABHUraTels NMPH TEMIIEpaType OKpysKaro-
miero Bo3ayxa Beire —10°C, B JIETHHI meproj; HE 00pa3yeTcsl MapoBBIX MPOOOK.
[IpumeHnss 3uMHIE OSH3MHBI, MOXKHO ITYCTHUTh XOJIOJIHBIN JBUTATENb P TEMIIepa-
Type Bo3xyxa —26...—28 °C. IlosiBneHne MapoBBIX IPOOOK IMPH ATUX YCIOBHUAX MPaK-
THUYECKH UCKITIOYEHO.

Temnepatypa neperonku 50%-noii ¢ppaxuun 0ensuna (padouas Pppak-
IHs1), XapaKTEePU3yeT CKOPOCTh MPOTPEBa, YCTOMYMBOCTH €ro pabOThI Ha MallbIX
obopoTax u npueMucTocts. Ecim Temneparypa neperosku 50%-Hoi Gppakiuy BbI-
COKa, TO HCIApEHHUE MPOHUCXOAUT HEMOJIHO M ¢ HEOONBIIONH CKOPOCTBIO; TOprOYast
CMeCh TIONTydaeTcsi OOCTHEHHOW, IPOTPEB IBUTATENS 3aTATHBACTCS, ABUTATENb Ha
MaJbIX 000poTax paboTaeT HEYCTONINBO, & IPUEMHCTOCTD €r0 YXyIIIAeTCs.

[IpuemucrocTs IBUTATENS MPENONpPEAESIET TUHAMUYECKHE KadecTBa Ma-
[IMHBL, €€ CIIOCOOHOCTP IMPEOI0IeBaTh MOABEMBI 0e3 MePeKITIOUeHNs epeadn 1
HeOOJbIIYF0 UTHHY pasroHa. 3a 100% JMHAMUYHOCTH YCIIOBHO TPUHSATA TUHAMHY-
HOCTBH aBTOMOOWJIS ITpH paboTe aBuraTens Ha 6ensune ¢ tson= 90 °C. Ilo mMepe mo-
BBIIICHNS ATOW TEMITepaTyphl THHAMHYHOCTh aBTOMOOWIIS TIaJaeT U TIPH MIPUMEHE-
HuHU GeHsuHa ¢ tsou= 150 °C cocranser Bcero 50 %. YBenuueHHe TeMIEpaTyp
Bckumanus 50 % (00beMH. ) U KOHIIA KUTIEHUsI CHIYKAET CKOPOCTh Habopa 060poTOB

JABUTATCIIA U. COOTBETCTBCHHO, MOIITHOCTH.
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Yem nerue (ppakIMOHHBIH COCTAB U HIDKE TeMIleparypa rneperoHku 50 % oeH-
3HMHA, TEM CKOpEe IPOrpeBaeTcs ABUraTenb. beH3uH ¢ HU3Ko# TemiepaTypoi nepe-
rouku 50 % OvIcTpee ucnapsieTcs BO BITyCKHOM TpyOOIIPpOBO/IE, HAIOJIHEHHE LIMINH-
Jpa roproYeil CMEChIO yIIydIlIaeTcs, MOIHOCTb ABUTaTels Bo3pacTaeT. [Ipu Hu3Koi
TEMIIEpaType OKPYKAIOIIETO BO3LyXa HEOOXOJMMO IPUMEHSTh OCH3UHBI C HU3KOH
Temneparypoi neperoHku 50 % Tormmsa.

IIpuemucrocTs - 3TO CBOMCTBO IBHUrareis B IPOrPETOM COCTOSHHM IIOA
Harpy3Koil OBICTPO MEepexXOIUTh ¢ MAIOH YacTOTHI BpalieHUs K OOJbIIeH pH pe3-
KOM OTKPBITHH JPOCCENBbHO 3acioHKu. [l oOecriedeHns Xopotei mMpueMHUCTOCTH
JBUraTeNdsl HY)KHO, YTOOBI HWIMHAPHI IBHUTATENIs B MOMEHT JPOCCETHUPOBAHUS
HaIOJHSUIACH O0oTaToil roproueit cMeckto. [Ipu pe3koM OTKPBITHH APOCCENHHOM 3a-
CJIOHKH BO BITyCKHOM TpyOOIIpOBOJ MOCTyNaeT OONbIIas MOPLHUS XOJIOTHOTO BO3-
JyXa ¥ ®KHUJIKOro OEH3MHA, YTO IPUBOIUT K PEe3KOMY YXyAIMICHHUIO yCIOBHUII mapood-
pa30BaHUS U3-3a HEAOCTATKa TETUIOTHI ATl TOJTHOTO UCTIAPEHUS TOIIIMBA.

Ecnu 6en3uH obnagaer BEICOKOH TeMmeparypoil neperoHku 50 % ToruiuBa,
TO HEKOTOpasi 4acTh BBICOKOKMIIAIIUX YIIEBOAOPOJOB, COCTABIIAIOMIUX Pabodyro
(pakuyio TOIUMBA, B CUCTEME NUTAHUS He Mcnapsierca. B aToM ciydae roproyvas
cMech o0e/lHEeHa, U JIBUraTellb He pa3BUBaeT 0oJiee BHICOKOW YacTOTHI BPAICHUS
KOJIEHYaTOr' o Baja U JJa)ke MOXKET OCTAHOBUTHCS.

Jl1 BOCCTaHOBIIEHHUS TEMIOBOTO PEXMMa CHCTEMBI ITUTAHMS JBUraTENs Tpe-
Oyercst HEKOTOpoe BpeMs. TerioBoe paBHOBECHE YCTaHABIMBAETCS TeM ObIcTpee,
YeM JIydlle UET MPOILEcC UCIAPEHHs U cMeceo0pa3oBaHust, 4eM OoJbIle B OCH3MHE
HU3KOKHITAIIUX YTIeBOAOpooB. CiemoBaTeNbHO, MPHEMHUCTOCTh ABHIATENS BO
MHOTOM 3aBHCHT OT TeMIIepaTypsl meperoHku 50 % 6ensuna. C MOHWKEHNEM ITOH
TEMIIePaTyPHI IPUEMHUCTOCTD YIIyHIIaeTCsI, ¥ BpeMsI pa3roHa aBTOMOOWIIS COKparia-
ercsa. ONTHMaNBHBIN Pa3rOH aBTOMOOWMIIS HAOIIOMAeTCs TIPH TaKOM MCTIapSIeMOCTH
OeH3MHa, IPH KOTOPOH CO3AaeTcs roprodasi CMech M3 BO3AyXa U MapoB TOILUIMBA B

cooTHomeHun 12:1.
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Ecnu ucnapsieMocTh O¢H3MHA XyKe, @ 3HAYKT, BBILIC TEMIIEPATypa MeperoHKU
50 % TtommBa, TO 00pa3yeTcs OemHast CMECh U BpeMsI pa3roHa aBTOMOOMIIS YBEIH-
ynBaeTcs. Temmeparypa neperosku 50 % yieTHero OeH3MHA JODKHA OBITH He Ooree
115 °C, sumaero—ue 6osee 100 °C. [Ipu Takux Temreparypax 00eCIeUHBaIOTCS
OBICTPBII IPOTPEB M XOpoIIast IPUEMUACTOCTD JIBUTATEINS BO BPEMs IKCILTyaTaIliH
ABTOMOOWIIAL.

Temnepatypsl neperonku 90%-noii ¢ppakuumn (KoHueBasi ppakuus), u
TeMIepaTypa KOHIa KUIICHUS XapaKTepU3yIoT HaINYKe B OCH3MHE TSDKEIBIX (hpak-
Ui, KOTOPBIE HE YCIIEBAIOT HCIIAPUTHCS BO BITyCKHOM TPYOOIIPOBO/IE M UCTIAPSIIOTCS
B HWIMHJpax aBurareis. Eciu Tsokensix Gpakiunii MHOTO U TeMIIepaTypa UX KuIe-
HUS BBICOKA, TO OHM OCTAaHYTCS B JKHJKOM COCTOSIHMH. B pe3ynbTaTe 3TOro MOII-
HOCTb JIBUTATENs YIaeT, MOBBICUTCS YACTBHBIN PAcX0/l TOTUINBA, U YBEINYATCS pa-
004rie U3HOCHI ABUTATENs BCICCTBHE CMBIBAHUS Maclia M Pa3KIKEHUS €T0 TOTLTH-
BOM.

IIpu ucnonp3oBaHUK OCH3MHOB C BBICOKOI TeMIIEpaTypoil KOHIAa KUIICHUS
MOBBILIAIOTCS U3HOC ABHUraTeNsl, KOJIMYECTBO OTJIOKEHUH Ha JIeTallsX JBUTATENs U
YBEJIMYMBAETCS PACXO]] TOIUINBA.

Temmnepatypa neperonku 90 % TOIUTUBA VIS JIETHETO aBTOMOOMIIBHOTO OCH-
3uHa J0JDKHA OBITh He BhIme 180 °C, sumuero — He Beime 160 °C. Konern kuneHust
JIETHETO OeH3uHa JoJDKeH ObITh He Bhiie 195 °C, 3sumuero — He Boime 185 °C.

O6BeM ocraTka B KoJ0e (KOMMYECTBO HE WCHAPHBILNETOCS IPH IMEPErOHKE
OcH3MHA) XapaKTepu3yeT HAINYHE B OCH3NHE TSHKENBIX, TPYIHO MCTIAPSEMBIX YTiIe-
BOJIOPOJIOB U MPUMeECEH, KOTOPhIE OKa3hIBAIOT BPEIHOE BIUSHIE HA paboTy JABHUTa-
tenst. Kak mpaBuiio, 3TM oCTaTKH, TONajasi B IBUTATEIb, TIOJTHOCTHIO HE CTOPAIOT U
VBEJIMYUBAIOT YACTHHBINA PACXO/I TOILIMBA U PA00YUe U3HOCHI JABUTATEIS.

O0beM moTeph MpH MEPEroHKe XapaKTepHU3yeT CKIIOHHOCTh OCH3MHA K HCIIa-
PEHUIO MPHU TPAHCIOPTUPOBAHMM M XpaHeHHH. [IOBBIIEHHBIE MOTEPU MPHU TEpe-
TOHKE CBUCTEIBCTBYIOT O HATMUUU 0c000 Jerkux (pakiuuii B OeH3MHE, KOTOPHIE
OyIyT MHTEHCUBHO UCHAPATHCS MPU TPAHCTIOPTUPOBAHUH U XPAaHEHHH, OCOOEHHO B

XKapKoe BpeMs roja.
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IIpoBenenue uCNbITAHUIM.

®paknuoHHbIH cocTtaB Toprodero onpenesstror o [OCT 2177-99 «Hedre-
MPOAYKTHL. MeTompl ompeneneHrss (pakKIHOHHOTO cocTaBa». J[aHHBIA cTaHTapT
MIPEICTaBISICT COOOM IMONHBIN ayTEHTHYHBIA TEKCT MEXIYHApOTHOTO CTaHAapTa
HCO 3405-88 «HedrenpomykTsl. Onpeneiienue GpakiHOHHOTO COCTaBay C IOIOJI-
HUTEITHHBIMH TPEOOBAHUSIMH, OTPKAIOIIMMH MOTPEOHOCTH SKOHOMHKH CTPaHBbI.

Omnpenenenne (HpakIHOHHOTO COCTaBa aBTOMOOMIBHBIX OCH3HHOB, aBHAIHU-
OHHBIX OC€H3WHOB, aBHAIIMOHHBIX TOIUIMB JJISl TypOOPEAaKTUBHBIX BUTATENICH, pac-
TBOpPUTEJNICH C yCTAaHOBICHHON TOYKOM KUTICHHS, HAQThI, yalT-CIIUPUTA, KEPOCHHA,
ra3oisiei, IMCTUUISTHBIX KUJIKUX TOIUIMB M aHAJIOTUYHBIX HE(PTEMPOIYKTOB MPO-
Boautcs o merony A T'OCT 2177-99.

CymHOCTh METOJla 3aKIII0YaeTcs B MeperoHke (MOCTETIEHHOM HCIapEeHUH)
100 cM3 UCTIBITYEeMOTO TOTLTUBA U MPOBEIECHUH TTOCTOSTHHBIX HAOIIOIEHUH 32 MTOKa-
3aHUSIMH TEPMOMETPa U 00bEeMaMH KOH/ICHCATA.

IIpu ompenencHun (PPaKIMOHHOTO COCTaBa TOILIMB ONPEICIIIOTCS Pa3iind-
HbIE XapaKTEPHbIE TOUKH.

[Ipu onpenenennn GpakKIHOHHOTO COCTaBa MOTYT UCTIONIB30BAThCS CTAHAAPT-
HBIC IPHOOPHI C HATPEBOM T'a30BOM TOPEITKOW HITH C UCIOIB30BaHUEM IICKTpUYC-
CKOT'0 HarpeBaTels.

TTomumo cTaHgapTHBIX anmaparoB 1 ¥ 2 TUIOB JOMYCKAETCsl UCTIOIb30BaTh U
JIpyTHE TUTIBI allllapaToB, B TOM YHCJIe aBTOMaTHYECKHe, 00eCIIeUnBaIOIINE TIOTye-
HHE Pe3yIbTaToOB B COOTBETCTBUH ¢ 3aganHOi ['OCT 2177 To4HOCTBIO MeToxa.

B HacTosmee Bpems MPOM3BOAUTEISMHE MPEIararoTcsl pa3Hoo0pa3HbIe MO-
JIEJIY armaparoB Jis onpeaeseHus GpakiuonHoro coctasa. Hanbomnee pacmpoctpa-
Hens! anmapats! JIPH ¢ HarpeBoM ra3oBoii ropenkoii u anmapaTtsl APHC ¢ anextpu-

YECKUM HArpeBaTejeM.
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TexHnuyeckune JaHHbIE:

BeccTyneH4aThIil peryasTop MOIHOCTH HArpeBa.
Perynsarop BBICOTBI CTOJIA JUIS Pa3MELICHHUS KOJIObI C IIPO-
60i1. Perynmupyemsie onopsi.

O0beM oxaxaaromiei 0aHu — 8 TUTPOB

T"abapurHble pazmepsl — 400x490x400 Mm
DnexTpobesonacHas CHCTeMa Harpesa.

MouHocTs HarpeBarenabHoro snemenra — 1000 Br.
Iluranue — nepeMeHHbI 0AHO(BA3HBI TOK HAIPSHKEHHEM

220B

TTorpebnsiemast MoiHOCTH — He Oonee 1,5 kBT

Puc. 8. Anmapat s onpenenerus gpaxnuonHoro cocraBa APHC-13

TexHnuyeckne JaHHbIE:
BeccryneH4aTblii peryyisiTop MOLIHOCTH Harpesa.
Perynsitop BBICOTHI CTOJA IS pa3MELIeHHs KOJIOBI C TPO-
0oii. Perynupyemsie omopsi.
[{aHrOBBIi 32)KMM JUIs IEPETOHHON KOJIOBI, HCKITIOYat0-
LW TOTepH Ha MCTIAPEHHE U TTOJIOMKY KOJIObI IIPH ycTa-
HOBKE-CHSTUH U3 alapara.
INonceeTka npueMHOTO (MEPHOTO) LIMIHHIpA.
[Nepemernarorasics Mo BbICOTE MOJCTaBKA AJISl IPUEMHOTO

nuiIuHAapa.

I"abapurhbie pasmeps! — 480 x 380 x 530 MM
DnexTpobe3omnacHas CUCTeMa HarpeBa.

MormHOCTh HarpeBaTenbHOro >nementa — 700 Br.
[Muranue — nepeMeHHbIH 0JHO(A3HBIN TOK HAMPSHKCHHUEM
220B

IMoTpebasemas MommHocTs — He 6onee 800 Br

Puc. 9. Anmapar anst onpenenenus ¢ppakinuoHHoro coctaa APH-JIAB- 1
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TexHuyecKHe JaHHbIE:
CryrneHyaras py4Has 1 aBTOMATHYECKas PETYIHPOBKA
MOIIIHOCTH Harpesa.
DIeKTPOHHBIN E(PPOBON H3MEPUTEITH TEMIIEPATYPHI C MO-
rpemHocThio £ 0,4 °C.
Oxnakaronias 0aHs Ha OCHOBE 3J1eMeHTOB IlebThe,
obecreunBaeT MoiepyKaHie TeMIepaTyphl B pejeiax oT
0 10 60 °C, ¢ norpeusocTsio + 0,5 °C.
PerynsaTop BBICOTBI CTOJA ISl Pa3MEILEHHUS KOJIOBI € IPO-
60i1. LlaHTOBBII 32)KUM IS IEPETOHHOM KOJIOBI, HCKITIOYa-

0L OTEPH Ha UCIIAPEHUE U MOJIOMKY KOJIOBI IpH yCTa-

HOBKe-CHSTHH W3 alllapara.

IMoxcBeTKa MPUEMHOTO (MEPHOT0) LIHJIMH/PA.

udposoii uarepdeiic RS-485 wmu RS-232.

I"abaputHbie pazmepsl — 525 x 525 x 400 MM

OnexTpobe3onacHas cuCTEeMa HarpeBa.

MouiHocTb HarpeBaTensHoro anementa — 1000 Br.

ITuraHne — IepeMeHHBIH 0AHO(MA3HBII TOK HAMPSDKSHHEM

220B

[Motpedmasiemast MowHOCTH — He Oonee 1200 Bt

Puc. 10. Anmapar ais onpeneneHus GppakiuoHHoro cocraa APHII-2
TexHuYecKHe JaHHbIE:

BeccryneHyarslii peryssitop MOLIHOCTH Harpesa.

Perysitop BBICOTBI CTOJIA 151 Pa3MELLEHHS KOJIOBI C TIPO-

6O,

JIBa HarpeBatenbHbIX Oioka ot ammapara APHC-13
O/HOBpPEMEHHBII aHaIH3 JBYX P00 TOILIHBA.
I'abapurHble pasmepsl — 825 x 375 x 580 Mmm
OnekTpobe3onacHas CuCTEMa HarpeBa.

Puc. 11. Anmapar s onpenenenns Gppakuornaoro coctaa APHIIC-2

ABTOMaTHYECKHUH anmapart AJs onpereneHus ppakunonHoro coctaa APHC-

20, BBITyCKaeMBbIif OTEUECTBEHHOI TPOMBIILIEHHOCTHIO, IPEJICTAaBICH Ha puc. 12.
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TexHnyeckue JaHHbIE:
Dukcupyemble TeMIIepaTypbl Hayana i KOHIa KU-
nenust HepTenpoaykra ot 18 go 370° C.
[orpemHoCcTs H3MEPEHNS TEMIIEPATYPHBI:

B auanasone ot 18 mo 150° C +0,5°C;
B quamnaszone ot 150 g0 300° C +1,0°C;
B auanasone ot 300 g0 370° C +1,5°C.

[MorpewmHocTs U3MEPEHUsI MPOLIEHTA OTTOHA =+
0,5%.

[Ipenesnbl MOBTOPSIEMOCTH U BOCITPOU3BOAUMOCTH
cootBeTcTBYIOT TpeboBanusim ['OCT 2177-99.
IMTapaMeTpb! NUTAHUS:

Hanpspkerue 220 B;

notpebsemas MolHocTh He Oosee 1500 Br.
labaputHble pa3Mmepbl ammapata He Ooliee
450x550x600 Mm.

Macca ue 6omaee 20 kr.

Puc. 12. ABTOMaTHYeCKHid anmapaT JUTs OTpeeIICHIs

¢dpaxmmonHoro coctaBa APHC-20

Ileperonka TomiaMBa OCYIIECTBISIETCS B KOJMOAX U MEPEroHKH (KOJIOBI
Bropua) tuna KPH o T'OCT 25336-82. Jlnst onpeaenenust GpakimOHHOTO COCTaBa
CBETJIBIX HE(YTEPOIYKTOB UCToNb3ytoT Koo KPH-125 (pucynok 13), BMecTHMO-
cteio 125 min. [lyist onpeneneHus ppakIMOHHOTO COCTaBa TEMHBIX HE(YTEPOIYKTOB

ucnonb3ytoT konosl KPH-250, BMecTuMocThiO 250 Mt
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Puc. 13 Konba ans neperoHku Puc. 14. MepHbIii HUIMHAP EMKO-
KPH-125 cthio 100 cM?, ¢ neHol nenenus 1 cm?

Jiis cOopa KOHAEHCaTa UCTIONIB3YETCsl MEPHBIN IUIMHAP C HOCHKOM H OIUIAB-
JIEHHBIMH KpastMu BMecTUMOCTBIO 100 ¢3¢ tenoit nenenus 1 omd u IPpagyHpOBKOI
ot 0 10 100 cm? (pucyHok 14). Heo6Xx0a1M0O OTMETHTS, UTO AT onpeeiacHus Gpak-
IIMOHHOTO COCTaBa HE MOIXOAST MEPHbIE [HMIUHAPBI BMEeCTUMOCTBIO 100 ¢ U3ro-
toBieHHble 10 [[OCT 1770-74, Tak Kak 3T LWIMHAPBI UMEIOT TPALyHUPOBKY ot 10
o 100 cm>.

Jliis onpeiesieHus TeMITepaTyphl TpeOyeTcsT HaJm4dre ABYX TEPMOMETPOB.

Huszkoremneparypusie Tepmomerpsl ACTM 7C, TUH 4-2 mmMeroT anamna3oH
usMepenuii ot munyc 2 10 mioc 300 °C u obecneunBaroT aHAIN3 AaBTOMOOHIIBHEIX,
aBUAIMOHHBIX OEH3WHOB U TOTUIMBA TSI PEaKTUBHBIX JBHUTATEIEH.

Bricokoremneparypusie Tepmomerpsl ACTM 8C, TUH 4-1 umeroT anamna3oH
u3MepeHuii ot muHyc 2 10 wioc 400 °C 1 00ecneunBarOT aHaIN3 AU3EILHOTO TOII-
JIMBA U TEMHBIX HEPTEIPOTYKTOB.

Ha pucynke 15 noka3as anmapaT AJ1s pa3rOHKH HepTenpoayKToB. CyIHOCTb

METOda OpeAC/ICHUS (bpaKL[I/IOHHOFO COCTaBa 3aKJIIOYacTCd B EPETOHKE 100 CM3
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HCOBITYEMOI'O OEH31HA HA 3TOM armapare npu yCiaoBUAX, IPEAYCMOTPEHHBIX CTaH-

JapTOM.
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Puc. 15. Cxema ycTaHOBKH T pa3TOHKH HEPTEIPOIYKTOB: 1 — H3MEPUTEIb-
HBIA OUIMHIP; 2 — Koj0a ¢ OTBOAHOHN TpyOKoi; 3 — TepMoMeTp; 4 — acOecToBast
MPOKJIaiKa ¢ (PaCOHHBIM OTBEPCTHEM; 5 — TpyOKa; 6 — XOIOMMIBHUK; 7 — TIpoOKa; 8
—BEPXHUH KOXKYX; 9 — HIOKHUH KOXKYX CO CMOTPOBBIM OKHOM; 10 — ropenka; 11 —
CTaKaH ¢ BOI0H; 12 — MeTanmnmuecKkuil rpy3uK

1.6. IToaroroBka o0bLeKTa

IIpoOy GeH3nHa OCTOPOKHO MPU MHHUMAJIHHOM MEPEMEIINBAHUN HATUBAIOT
B konOy. KonOy mpeaBaputensHo oxnaxaatot 1o 13...18°C. [lns atoro ee 3akpbl-
BAaIOT NMPOOKOI! 1 yCTaHABIUBAIOT B OAHIO CO JIBAOM, TJI€ BBIIEPKUBAIOT IIPU TEMIIE-
patype He Bblie 15°C.

XOoNnoaUIbHUK 6 3aIONHSIOT TaK, 4YTOOBI TPYOKa 5 XONOJMIBbHHUKA ObLIa MO-
KpBITa )KUAKOCTBIO. Temmeparypy npo0Osl 6eH3uHa goBosT 10 13... 18°C. MepHbIM
mumaapoM 1 ormepsor 100 e’ HenmbITyeMoro 6eH3UHA U CIMBAIOT €0 B KOJIOY 2,

CIIe/is 3a TeM, 9TOObI OCH3UH He MOMal B MapOOTBOAHYIO TPYOKY KOOI, B ropio-
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BUHY KOJIOBI BCTaBJIAAIOT MPOOKY ¢ TepMomeTpoM. OCch TepMOMETpa A0JDKHA COBIA-
JIaTh C TOPJIOBHHOW KOJIOBI, HIDKHHI KOHEII KaIIsipa — ¢ CaMOil BBICOKO TOUKOI
HWKHEH BHYTpEeHHE! CTeHKH mapooTBoaHoN TpyOku. Konly ¢ mpoboit 6enznHa mo-
MEIIAIOT Ha MOJICTAaBKY, TPYOKY 5 XOJOAMIEHUKA COSIUHSIOT IIPH TIOMOIIIH IIPOOKH
C TapOOTBOIHOM TPYOKO# KosOBI. [TapooTBoIHAS TPYOKa KOOI JOJKHA BXOJIHTE B
TpyOKy XonoamiapHIKA Ha 25... 50 MM 1 He KacaTbcs €€ CTCHOK.

Kon0y pacmonaraioT ctporo BepTHKaIBFHO Ha acOECTOBOI MpOKIaaKe 4 HIK-
Hel MMOJIOBUHBI KOXKyXa 8. 3aTeM 3aKphIBAIOT KOJIOY BEpXHEH 4acThIO KOXKyxa. Mep-
HBIA DAHApP |, He BEICYIINBAs, YCTAHABIMBAIOT IO/ HIKHUI KOHEI[ TpyOKH XO-
noauiabHUKA. TpyOKa HOJKHA BXOAWTH B IIIMHJIP HE MEHEE 4eM Ha 25 MM, HO He
amwke otmeTku 100 cm. Tlpy meperonke GeH3WHA MEPHBIN MAIMHAP TTOMEMIAIOT B
CTEKJITHHBIN cocyn ¢ Bomoi (6aHro). Ha nunuHAp ycTaHaBIMBAIOT MOJKOBOOOpa3-
HBII TPY3 [UIA TOTO, YTOOBI OH HE BCIUIBIBAJ. Y POBEHb BOJBI B OaHe AJIS IUIHHIPA
nosepxuBaroT 10 orMetkn 100 cm®. OTBepcTHE MEPHOTO HMJIMH/PA 3aKPHIBAIOT
¢mIpTpOBaNIBEHON OyMaroi mim Batoi. B 6aHe X0IOANNIBHUKA MOAEPKHUBAIOT TEM-
nepatypy 0...1°C.

1.6.1. MeTtoauka onpejeseHUs

Kon0y narpeBatoT 10 KUNEHUs ra30BON TOPETIKOM UIIH PEryIUPyEMBbIM JIEK-
TpUYEeCKUM HarpeBateneM. [1apsl Kursiero O€H3MHA MOCTYMAIOT B XOJOJMIBHUK U
TaM KOoHJeHcUpyroTcsa. Kondy HeoOXoauMo momorpers, 9ToOBl BpeMs OT Hadalia
oborpeBa J10 aIeHus IePBOH KaIuIi TUCTHIUIATA B MUIHHLP ObLT0 5... 10 MuH. Tem-
mepaTypa maJeHus IIepBOi KAl CYUTASTCS TeMIIepaTypol Hadalla KHIeHus OeH-
3uHa. OTMEUaroT 3Ty TEMIIepPaTypy W YCTAaHABIHMBAIOT IMIMHIDP 1 Tak, 9TOOBI KOH-
JIeHCAT CTeKaJ IO CTeHKe. Jaree WHTEHCHMBHOCTh HArPEBAHUS MOIACPKUBAIOT Ta-
KO¥, 4TOOBI CKOPOCTB NEPETOHKH 0 MONydeHus 95¢cM® oTroHa 6b11a 4...5. cM>/MuH,
9TO0 prMepHO cooTBeTcTBYeT 20...25 Karursm 6ersuHa B 10 c. [Tpu 3TOM oT™MedatoT
TeMrepaTypel yepe3 Kaxapie 10 cm® cobpannoro B mumHap Gensuna. Bpems ot

o0pazoBanus 95 cM® OTrOHA 0 KOHIA KUIIEHUS JOIKHO COCTaBJIATh 3...5 MHH.
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Kower kumenust 6eH3WHA OTMEYAIOT B TOT MOMEHT, KOT1a PTYTHBII CTOIOHK
TEpMOMETpa OCTAHOBHUTCS HAa HEKOTOPOH OTMETKE, a 3aTeM HauHeT oImycKaThes. [1o-
cirenHui 00beM OeH3MHA B HIUTMHAPE GUKCHPYIOT IO MCTEUYSHUH 5 MUH ITOCHE TIpe-
KpaIleHHs] HarpeBaHWs, KOT/Ia BeCh OCH3MH CTEK M3 XOJOIMIbHHKA. OCTaTOK W3
KOJIOBI CIMBAIOT B IHJIMHIP BMecTUMOCThIO 10 Mut, mocie oxnaxaeHus no 20 °C
3aIUCHIBAIOT ero 00beM. PasHocts Mexxy 100 M 1 cymMMoOi 00HEMOB THCTHILIATA
1 OCTaTKa JaeT NOTEepH MPH IePETOHKe.

1.6.2. O6padoTka pe3yabTaTOB U3MepPEHUId

Eciu npu nipoBeIeHNN UCIIBITAHUN OapOMETPHUYECKOE TaBIICHHUE BBIIIE WIIH
ke 101,3x103 I1a (760 MM PT.CT.), TO BBOAAT MOIIPABKy Ha OapoOMETPHYECKOE
JABJICHUE K KOXIOMY TToKazaHuto Tepmomerpa. [lompasky C (°C) Haxoadr 1o ¢op-
MyJie

C=0,00009 x(101,3x10° — p)x(273 + to) (45)
Wi
C=0,00012% (760 — p1)* (273 + to),

raep upi— 6apOM€TpI/I‘ISCKO€ JaBJICHUC BO BPEMs UCIIBITaAHUA, Ila u MM pT.

(46)

CT.; to— IIOKa3aHus Tepmomerpa, °C.
CKOppEKTUPOBAaHHYIO TAKUM 00pa3oM Temrieparypy okpyrisior xo 0,5 °C.
MoO>KHO TOJTb30BaThCs MONPaBKaMH Ha OapoMETPHUIECKOE JaBIeHHE, IPHBe-
JCHHBIMH B Ta0I. 22.

Tabmura 22. [TorpaBku Ha GapoMeTpHUIECKOE JaBICHHE

ITompaBku, °C, Ha pas- Iompasky, °C, Ha pa3-
Temmnepa-
N HOCTb B JaBJIEHUHA Temrmepa- HOCTH B JIaBJIEHUN
TyPHBII g
JUTS KaK- | TYPHBIA MH- IS KaXK-
HHTEpBaL, JULA Kot bpiIx 10MM | TepBai, °C AU Ko ne1x 10MM
°C noro 1 xIla A ’ noro 1 xIla
pT. CT. pT. cT.
10...30 0,26 0,35 110...130 0,35 0,47
30...50 0,29 0,38 130...150 0,38 0,50
50...70 0,30 0,40 150...170 0,39 0,52
70...90 0,32 0,42 170...190 0,41 0,54
90...110 0,34 0,45 190...210 0,43 0,57
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[Monpasky C npuOaBisioT K MOKAa3aHUSAM TEPMOMETPA TPH AABICHUU HIKE
101,3x103 I1a (760 MM PT. CT.) ¥ BEIYUTAIOT TIPU G0JIee BHICOKOM JIABICHHU.

PesyneTaTel meperonkn OeH3MHA MPEACTABIAIOT B BUAE Tpaduka, HazpIBae-
MOTO KPHBOH Pa3rOHKH.

K HemocraTkam omnpezaeneHUs (GpaKIIIOHHOTO COCTaBa Ha ammapare Il pas-
TOHKH HE(TENPOTYKTOB OTHOCSATCS TPYTHOCTH PETyITHUPOBKH M PETHCTPAINH TEM-
TepaTyphl, a Takke HaOIromeHus 3a 00beMoM TorummBa. COBpeMEHHEIE MTPHOOPHI
ITO3BOJITIOT aBTOMATHYECKH TPOBOAUTE H3MEPEHUSL.

Omnpenenenne (GpakIMOHHOTO cOCTaBa HAa aBTOMAaTHYECKOM AaHAIHM3aTOPE
(paKkIMOHHOTO COCTaBa HE(TH U HEPTEIPOAYKTOB MpPU aTMOC(HEPHOM AaBICHUH
(atmocepnas pasronka) HerzogOptiDist (puc. 16), ASTM D 86, TOCT 2177-99
(A u B), ISO EN 3405, ASTM D 850, ASTM D 1078, IP 123, IP 191, IP 195

Puc. 16. ABToMaThueckuii aHanmm3atop (PaKIMOHHOIO COCTaBa HE(TH U
HEe(TENPOXYKTOB TMpH aTrMochepHOM JHaBleHHH (aTMocepHass pasTOHKA)

HerzogOptiDist
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Ananu3 (pakIMOHHOTO COCTaBa HE(THU, JIOOBIX CBETIBIX HE(PTEIPOAYKTOB
BEZETCS B ITOJHOCTHIO aBTOMAaTHIECKOM peXXuMe 0e3 ydacTus 1abopaHTa, KOTOPbIH
JMIIb HAIMOJHACT CIEHANbHBII MEPHBIM IMIHHAD, [IEPENNBacT B KOJIOY, yCTaHaB-
JIMBAET CTEKISIHHOE 000pYI0BaHHUE B IPUOOP U yKa3bIBaeT Ipymiry pasroHku. [Tocie
MIPOTpaMMHOM NPOBEPKH COOTBETCTBUS YCTAHOBJICHHOTO 00OpPYIOBaHUs BBIOpaH-
HOMY TIPOAYKTY W HPABHJIFHOCTH MOHTa)Ka BCEX Y3JIOB, 3aITyCKAETCS IOJHOCTHIO
aBTOMAaTHYECKUI LIUKJ aHallN3a, BKIIOYAIOMINN KOHTPOJIb TEMIIEpPATyphl HarpeBa-
TeJIs, BpEMEHH J0 Havyajia KHIIEHHs, TEMITepaTyphl TIEPBOH KaruTi (Ha4aro KUIEHHS),
CKOPOCTH Pa3TOHKH, TeMIIEpaTyphl apoB, KOHIA KUIICHUS 10 MaJCHHUIO TeMIepa-
TYpBI MapOB WK AATIUKy Hocienneil kamu. [Ipubop He TpeOyeT HUKakuX IpesaBa-
PUTETBHBIX TECTOB WM HACTPOEK, ONTHMAIBHBIE MTapaMeTphl MPEABAPHTEIEHOTO
HarpeBa U COOCTBEHHO aHAJIN3 BeIETCA C IEPBOii MONBITKU B TOIHOCTHIO aBTOMATHU-
YECKOM PEKUME B COOTBETCTBHU C BHIOPAHHBIM CTaHIapTOM. ABTOMaTHYECKas OIl-
TUMM3ALHS [IPOIecca HarpeBa MO3BOJISAET He TOIBKO YIYUIIUTh TOYHOCTD IKCIIEPHU-
MEHTa, HO M 3alHIaeT MaTepHuan KoJIObl OT U3NUIIHETO IeperpeBa. ITo MOJI0XKHU-
TENIbHO CKAa3bIBACTCS Ha CPOKE XXM3HU JUCTHULILMOHHBIX KOJIO M HarpeBaTels,
YMEHBIIAET PUCK BO3HMKHOBCHUS I0Xapa BCIEICTBHE pPa3pyLICHHs KOJIOBI BO
BpeMs aHanu3a. B To jxe Bpems mpubop OCHaIlEH pa3BUTOM cUCTEMOM aBTOMaTu4e-
CKOTO MOXKapOTyIIEHHs C ABYMsI MHOTOPa30BbIMHU JaTYMKAMU OTKPBITOTO TIIAMEHH,
YTO NO3BOJISIET UCKIIIOYHUTH HE TOJNBKO NEPBUYHBIE, HO M BTOPUYHBIE O4ary BO3ropa-
HUS, B TOM YHcJIe BHU3Y HarpeBaTelbHOro otieneHus. OptiDist Moxer mprme-
HATbCA A7 aBTOMaTu4eckoro nonyueHus 10% octaTka npu aHaiau3e KOKCyeMOCTH.
Iocrasnsercs co BcTpoeHHBIM [IK ¢ 3HeproHe3aBHCHMOH (GIIAII-MAMATEHIO, IBET-
HBIM mrpokodopmaTHeIM Tpaduaeckum MoruTOpoM ¢ TFT-marprmeit u ceHcop-
HBIM ynpaBieHueM, Tpems USB-nopramu a7 MOAKTIOYCHNS IPUHTEPa, INTPUX-Je-
KoJiepa M KapThl MaMATH, HOCIEeNOBaTelbHbIM IOpToM RS232; cereBoil kxaproit
Ethernet. IIporpammuoe obecniedenne mpudopa pycuuuupoBaHO, HOBBIE BEPCUHU
MIOCTABIISIOTCS OECIUIaTHO 110 JEKTPOHHOI MouTe, ¥ CMEHa MPOM3BOAMUTCS CaMo-

CTOSITEILHO 3a 5 MUH.
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MaJtovHepIHOHHBIA HU3KOBOJBTHBIN 3IICKTPOOC30MACHBIA HATrpPEeBaTeNb C
(yHKIHEH aBTOMaTHYCCKOM KOMIICHCAIIMU CTapeHUs CIIHPAJH, CIy)KUT ToIsl 0e3
3aMeHbl. KOHIGHCOpP MOKET IONONHUTEIBHO OCHAIIACTCS CIEeHHATBHBIM OycTep-
HarpeBaTelsieM, TO3BOJISIOMNAM MTPAKTUIECKH MTHOBCHHBIH pa3orpeB TPYOKH IpH
ananmm3se ceipoit Hedtr o 'OCT 2177-b. IIpuGop ocHaIleH BCTPOCHHOM TepMeTHY-
HOM CHCTEMOW TEPMOCTATUPOBAHUS C OXJIAXKIAIOIINM KOHTYPOM, MPH padoTe TpH-
60py He TpeOyeTcss HHKaKUX HHBIX TI0IBOJIOK MITH BHEITHUX IIPHOOPOB, KPOME JICK-
TponuTanus. ONMIIUOHANBHEIN TaTpyOOK /IS OTBOJIA MMAPOB JIETKOJETYIHX YTIIEBO-
JOPOOB W3 TMPHEMHOTO OTIENICHHS IS CHIDKCHHUS PHCKa 00pa3oBaHMS B3PHIBO-
OTIACHOM Cpelbl — MPH aHAIHU3€ CHIPOl HE(TH W JETKUX YIIeBOIOpOnOB. JlaTunk
TEMIEpaTyphl CO BCTPOSHHBIM HYHUITOM IaMATH C KaJMOPOBKOW, aBTOMATHYECKOE
pacrio3HaBaHHe HOBOTO JaT4MKa IPU 3aMeHe. BCTpoeHHbIH GapoMeTp ¢ mpocTon
CHCTEMOIl 0JTHOTOYETHOM KanuOpOBKHU 10 00pa3ioBoMy GapomMeTpy-aHepouny. Ho-
BeiiIasi CUCTeMa OMTUYECKOTO JETEKTUPOBAHHS 00bEMa C PEXKMMOM IO BEPXHEMY
WM HIDKHEMY Kparo MEHHCKA, HaJeKHOE OmpeeNieHne 00beMa «IbIMSIIUXCD» U
nByxda3Hbix 0opasnos (6uo/lT, cripas HedhTh ¢ mpUCaIKaMu).

B kypHanm HCHBITAHWH 3alTUCHIBAIOT MApKy M BUJ HCIIBITYeMOro OCH3MHA,
tpeboBanus ['OCTa k 3TOMy OCH3MHY: JaBlICHHE HACBHIIICHHBIX [IAPOB, TEMIICpPa-
TYypbl Ha4yalla U KoHUa kuneHus, Bckunanus 10%, 50 u 90% rtormBa, ocTaTok U
motepy OCH3MHA IIPH Pa3TOHKE.

Hainee ctposar rpaduk GpakIMOHHOTO COCTaBa IO MPEAETHHO JOIMYCTUMBIM
3HAYCHUM B TISITH XapaKTepHBIX TOUKax B cooTBeTcTBUU ¢ 'OCToM Ha OeH3HH.

Ha ocHoBaHMM KapTOrpaMMBI B JKypHaJle COCTABISIOT TaOIHILy, TIAC OTMe-
4aroT TeMIepaTypy depe3 Kaxapie 10 M1 coOpaHHOTO B IIWIIMHAP AUCTILIATA. Tam
K€ 3aITUCHIBAIOT KOJIMYECTBO 3AJIUTOTO B KOOy OeH3MHA, TeMIepaTypy Hadana u
KOHI[a KUTICHNsI OCH3WHA, OCTATOK U TIOTEPH TOTUIMBA MIPU PA3TOHKE.

3areM 10 MOJYYEHHBIM JaHHBIM CTPOSAT KPUBYIO Pa3TOHKH.

ITocne 3Toro nenaroT 3aKiIoueHHE O (PAKIHOHHOM COCTaBe OEH3MHA, CPaB-

HUBAIOT Pe3yJbTaThl HCHbITaHUA ¢ AaHHBIMH 1'OCTa, onpenensior kauecTBo OeH-
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3WHA, Jal0T XapaKTEPUCTUKY €ro MyCKOBbBIX CBOﬁCTB, YCTOIZQHBOCTH pa6OTLI Hara-
p006p33y}0m€ﬁ CITOCOOHOCTH U NOPUCMUCTOCTH ABUTATCIIA IPU HCIIOJIBb30BAHHUU
3Toro OeH3uHa. B 3akiroueHre TakKe YKa3bIBaroT, 6y,£[€T JIid IpA pa60Te JABUI'aTCIIA
Ha UCHIBITYEMOM OcH3MHE Ha6J'IIO,Z[aTBC$[ ITOBBIICHHBIA H3HOC z[eTaneﬁ JABUTATCIIA U

HEC COKPATUTCH JIN Me)erMOHTHLIfI Hp06€1" aBTOMOOMIIS.
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Ipunooicenue

T'OCT P 51866-2002 (EH 228-2004). TormnrBa MOTOpHBIC. BeH3WH HEITHITH-

poBanHbli. TexHuueckue ycnosus [27.09.13]

3. TEXHUYECKUE TPEBOBAHUA

3.1 Ou3UKO-XUMHIECCKHUE K OKCINTyaTallMOHHBIC ITOKa3aTCJIn OCH3MHOB

TIpUBEACHHI B Tabmmme 23.

(M3menennas penakist, 3m. Ne 2).

Tabnuma 23 - TpeboBanust k 6eHznHaM Mapok [Ipemirym EBpo-95 u Cymep

EBpo-98

HanmeHoBaHue nokasares

3HaueHne

Meron ucrnbITaHus2)

1 OkTaHOBOE YHCIIO, HE M€-

ITo TOCT P 52947 umu I'OCT 8226,

Hee: 95,0 uim npuioxeHuo A [20]
- 1o uccienoBareabckomy | 85,01 Mo TOCT P 52946 umu 'OCT 511,
METOIly WM npuiioxkeHuto A [19]
- IO MOTOPHOMY METOLY
2 KoHueHTpauus CBUHIIA, o TOCT P EH 237 wiu TOCT P
mr/am>, He Gonee OrcyT- 51942
CTBUE

3 IlnotHocTs mpu 15 °C, 720-775 ITo TOCT P 51069 unu npusnoxeHuro
Kr/m’ A[8], A[14] nmu 'OCT P UCO 3675
4 KoHueHTpanus cepsl, Mo TOCT P 52660 unu 'OCT P EH
MI/KT, He OoJee NCO 20846 unu npunoxxenuto A [17],
Bup 1 150> [12], [18], [24], [25], [26], [27]

I[To TOCT P 52660 unu 'OCT P EH
By 11 50 MCO 20846 wim npunoxenuto A [24],

[25], [26], [27]
Bup 111 10 [To T'OCT P 52660 wnu T'OCT P EH

NCO 20846 wiu npuinoxenuto A [24],
[26], [27]

77




5 VCcTOMYHMBOCTD K OKHCIIE-

[To mpunoxennto A [11]

HHIO, MUH, HE MCHEe 360
6 Konnenrpauus cMour, ITo TOCT 1567 wnu npuinoxeHuto A
TIPOMBITBIX PACTBOPUTEIIEM, [10]
mr Ha 100 cM® 6eH3uHa, HE |5
6omee
7 Koppo3ust MenHOH mia- Mo T'OCT 6321 unu npunoxxeHuo A
cruaku (3 4 mpu 50 °C), Knace 1 [4]
€/IMHUIIBI 110 IIKAaJIe
8 Buemnuii Bua IIpo3pau- Busyanbhas npoBepka
HBIU U Y-
CTBII
9 OO6beMHas T0JIs YTIEBO- ITo TOCT P 52714 (meTon
JopoJIoB, %, HE Ooee: B), TOCT P 52063, niu npuIoKeHHUIO
- ONIe(pMHOBBIX 18 A [21] c yaérom cHOCOK 4), 5), 6), [23],
- ApOMAaTHYECKUX [28], [29]
Bup | 42,0
Bup 11 35,0
sup 111 35,0
10 O6wvemuas nomst 6eH- ITo TOCT P 52714 (meton b), TOCT
3014, %, He OoJee 1,0 P EH 12177, TOCT 29040 wmu npuiio-
xeHnio A [13], A[2] nnu o npumoxe-
Huto A[30]
11 MaccoBas g0t KUCI0- IIoT'OCT P EH 13132, 'OCT P EH
pona, %, He Gonee 2,7 1601, 'OCT P 52256 wiu npuioxe-
Humwo A [3, 16]
12 OObeMHas 101151 OKCHTe- IIoT'OCT P EH 13132 nyiu 'OCT P
HaToB, %, He Oolee: OrtcyT- EH 1601, nmu I'OCT P 52256, ninu
- METaHoJa CTBUE npuioxkenuo A [3, 16]
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- dTaHOIA 5

- U30IIPOIIMIIOBOIO 10
CIHpTa

- n300yTunoBoro cnupra | 10

- TpeTOyTHIIOBOTO criupra | 7
- a¢upos (Cs u BoIIIe) 15

- IPYTHX OKCUI'€HATOB 10
12 O6bemHas 1071 MOHO- Mo TOCT P 54323
MeTunaHunuHa (N-metnna-
HWINHA), %, He Oornee:
pun [ u 11 1,0
By 111 OtcyT-

CTBHE

3.6.2 TpeboBaHNS K HCHAPSIEMOCTH

CraHmapT mpenycMaTpuBaeT Mpou3BOACTBO 10 KilacCOB OEH3MHOB T10 HCIIa-

PAEMOCTH. Hpe)IGIILHBIC 3HAYCHUA XapaKTCPUCTUK HUCHAPSACMOCTH IPUBCACHBI B

Tabnuie 24.

Tabnuma 24. Kmaccel ncnapsieMocTH

HanmeHoBanne noxasaTess 3HayeHHe 11 Kilacca Meton
HUCIIBITA-
A B Cu |Du |Em |Fu
Hus"
Cl |D1 |El |FIl
1 JlaBieHne HACHIIIEHHBIX ITo 'OCT
mapos (IHIT), xI1a: 1756 wn
He MeHee 450|450 50,0 | 60,0 |65,0 |70,0 |TOCTPEH
He Goree 60,0 [ 70,0 | 80,0 | 90,0 | 95,0 | 100,0 | 1CO 13016-
1, wim npu-
JI0KEHHI0 A
[15]
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2 ®OpaKIMOHHEIN cocTaB’): ITo TOCT
- oosemHas moist ucnapus- | 20,0 2177 (me-
merocst 6eHsuHa, %, npu - To A) UH
TeMIIepaType: 48,0 HpUIOXKe-
70 °C (M170) 46,0 (20,0 | 22,0 | 22,0 | 22,0 | 22,0 |Huio A [7]
100 °C (11100) 71,0 | 48,0 | 50,0 | 50,0 | 50,0 | 50,0

75,0 | 46,0 | 46,0 | 46,0 | 46,0 | 46,0
150 °C (1150), e Menee - - - - -
- xoHen kunenus, °C, He 71,01 71,0 | 71,0 | 71,0 | 71,0
BBIIIIE 210 [75,0(75,0 | 75,0 | 75,0 | 75,0
- OCTaTOK B K0JI0€e, % (110
o0beMy), He Ooree

2 210 (210 [210 |210 |210

2 2 2 2 2

3 MakcuMaJIbHBII HHIEKC
11apoBOii A B Cl |D1 |El |F1
npo6ku? (UIIIT) - - 1050 | 1150 | 1200 | 1250
UIIIT= 10AHIT + 7 (170)

1) Cm. myHKT 6.2.

2) Ans 6en3unoB kinaccoB A, B, C, D, E u F unnexc napoBoii mpoOKu He HOP-

MUPYETCSL.

3) Cm. myHKT 6.3.

Juarpamma onpeaeneHus KJIacCOB NCIapsieMOCTH OCH3MHOB ITPHUBEACHA Ha

pucyske 17.
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Puc. 17. lnarpamma onpeesieHus KIacCoB UCMApIeMOCT OEH3MHOB

KoHTpoJbHbIe BONIPOCHI H 32 1aHUS

1. Kakue cBolicTBa OEH3MHOB OI[CHUBAIOT IO ()PAKLUOHHOMY COCTaBY?

2. OcoOeHHOCTh pabOTHI JBUTATENSI IPH CTOPaHUH ITyCKOBOIL, pabouei n
KOHIIEBO# (hpakiuil OeH3MHA.

3.HazoBuTe BHENIHNE IPU3HAKH U CYIIHOCTH AETOHALIMOHHOT'O CTOPaHUS
OeH3nHa?

4. Yto Ha3bIBACTCS OKTAHOBBIM YHCIIOM OCH3HMHA?

5. Kak olieHMBaOT XMMHUYECKYIO CTA0WIBHOCTb U CKIIOHHOCTD K OTJIOXKe-
HUSM OCH3WHOB?

6. HazoBuTe Mapku OCH3MHOB IS JIETKOBBIX M IPY30BBIX aBTOMOOMIIEH.

7. KakoBBI OCHOBHBIE XapaKTEPUCTHKN OCH3MHOB C YIIYYIICHHBIMHU 3KOJIOTH-
YECKUMH TTOKa3aTeIsIMuU?

8. Kaxue ncnonp3yroT npuOOps! I OLIEHKH (PPAKIIMOHHOTO cOCTaBa OCH-
3uHa?

9. Kakue TpeboBaHUS K HCHIAPSAEMOCTH OCH3HHOB?
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IIpakTHyeckoe 3anaTue Ne 9
ONPEJEJIEHUE HU3KOTEMIIEPATYPHBIX
CBOMCTB JU3EJBbHOI'O TOIJINBA

1.1. Illeas paboThi:

3aKpeNUTh 3HAHHS 0 KAaueCTBY JHM3EIBHOTO TOTUINBA, MPHUOOPECTH HABBIKU
IO M3MEPCHUIO MOKa3aTeNeil HI3KOTEMIIePAaTyPHBIX CBOWCTB, TEKYYECTH U (PHUIBT-
PYEMOCTH AU3EIHHOTO TOIUINBA

1.2. 3agaumn padoThI:

O03HAKOMHUTHCSI C METOJUKON OIMpeeNeHus] MapaMeTpoB, C U3MEPHUTEIHHBIM
00opyaoBaHNEM U TIPHOOpaMH;

MPOBECTH MOJTOTOBKY AM3EILHOTO TOIIMBA U 00OPYIOBaHUs K 1abopaTop-
HBIM UCIIBITAaHUSIM;

BBITIOTHUTH U3MEPEHNE HU3KOTEMITEPATYPHBIX CBOMCTB TN3€TIHHOTO TOIJINBA,

CPaBHHUTH JKCIIEPUMEHTAIbHBIE JAaHHBIE KAuecTBa TU3EIBHOTO TOIUIMBA C
HOPMATUBHBIMH TOKA3aTEISIMH, OLEHHUTH MPEICTABICHHBIC 00pa3lbl TU3EIBHOTO
TOILJIUBA.

1.3. O6opynoBanue u npuéOpPsI

Bans s moanepxaHus TEMIIEPaTyphl; CTEKISTHHBIE TPOOUPKH, MYDTHI; Tep-
MOMETPBIL.

1.4. O0beKT UCIIBITAHMSA: TU3EJIbHBIE TOIUINBA.

1.5. ITopsiAoK BHINOJTHEHUS] PA6OTHI

Omnpenenenne HU3KOTEMIIEPATyPHBIX CBOMCTB AW3EIBHOTO TOIIIMBA CIIEIYEeT
MIPOBONTH B COOTBETCTBUH C TPEOOBAaHUAMH CTaHAapTa. TeMreparypa 3acThIBaHH
onpenemnsiercs mo metoxy ¢ ['OCT 20287 — 91 «Hedrenpoaykrel. MeTomab! omnpe-
JIEJICHUST TEMIIEpaTyp TEKy4eCTH W 3acThIBaHUs» ¢ fqomosHeHusmu 1. 4.2. TOCT

305-82"; TemmepaTypy momyTHeHus onpenensior no meroxy b TOCT 5066-91

" TemnepaTypy 3acTbiBaHMA AN3€1LHOIO TONMBA onpeaenatoT no FTOCT 20287-91 6e3 npeagapuTens-
HOro M MocneaytoLLEero nogorpesa Tonamsa Ao 50°C.
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«TonnuBa MoTopHble. MeTobI ONpeneneHrs TeMIepaTypbl IOMyTHEHUsI, Havaga
KPUCTAJUIM3ALMY U KPUCTAIIM3ALUNY.

Oo6mme cBegenms. [Ipy nonoxuTenbHpIX TEMIIEpaTypax nojaya JU3eIbHOTro
tommBa (manee — JIT) B kaMepy cropaHust He cOo3/1aeT IMpoOIeM M3-3a OTCYTCTBHUS
MAPOBBIX IPOOOK BCIIEACTBHE HU3KOH HCIAPSEMOCTH B BI3KOCTH.

[Ipu oTpuIaTeNnbHBIX TEeMIIEpPaTypax BO3ZHHUKAIOT CEPHhE3HBIE IPOOIIEMBI 11O
o0ecIieYeHNI0 TeKYy4eCTH U (PIIIBTPYEMOCTH TOILTUB.

IIpokaunBaemoctsb [T 3aBUCUT OT HU3KOTEMIIEPATYPHBIX XapaKTEPUCTHK
YTIEBOJOPOIHBIX (pakiwii. HuskoTeMiepaTypHble CBOHCTBA TOIUIMB 3aBHCAT OT
JUIMHBI LIENH H- apaHHOB U IPE/eNoB UX BeIkunaHud. B cocras netHux [T Bxo-
1T mapaduael ¢ mHOM 1enu Cs-Ca7, a B coctaB 3uMHUX- Ce-Cio .

OpHUM U3 BaKHBIX 3KCILTyaTallMOHHBIX CBOWCTB JU3EJIHHOTO TOILUINBA SBIIS-
I0TCS €0 HU3KOTeMIlepaTypHble cBolcTBa. [Ioka3arensiMu HU3KOTEMIIEPATyPHBIX
CBOMCTB SBIIAIOTCS: TeMIlepaTypa NMOMYTHEHHs, TeMIIEpAaTypa 3acTbIBAHUS U
npeaelbHas TeMneparypa (puiIbTpyeMOCTH.

Temnepatypa NoOMyTHeHUsI — TEMIIEPATypa, IPU KOTOPOIl xKUIKOE Tpo3pau-
HOE TOIUIMBO HAUYMHAET MYTHETh IPH OXJIAKICHUH BCICACTBHE 00pa30BaHUs KpH-
CTaJUTOB apadHuHOBEIX yrieBogoponoB. Temmeparypa nomytHenus AT 3aBUCUT OT
KOJIMYECTBA BBHICOKOIUTABKHUX H-TIApa(HHOBHIX YIIIEBOJOPOIOB, KOTOPEIE PE3KO MO-
BBIIIAIOT TEMIIEPATypy MOMYTHEHUs. TemrepaTypa NOMYyTHEHHUSI TaKKe CBs3aHa C
BBIICJIEHUEM B TOIUIMBE MUKPOKAIIEIb BOJbI, MUKPOKPUCTAIIIIOB JIbJIa U JPYTHUX HE-
pacTBOpPUMBIX BeliecTB. [Ipy MOHMKEHUM TEMIIEpaTypbl pacTBOPUMOCTb BOABI B
TOIIMBE YMEHBILIAETCS U BOJAA BBLIEIAETCS B BUJIE MUKPOKPUCTAILIOB JibJa. Temie-
paTypa NOMYTHEHHUS II03BOJISIET IIPOTHO3UPOBATh TEMIIEPATYPHBIE IIPEIENbI TPUME-
HEHHS TOIUIUB 0e3 IEMPecCOpHBIX NMPHCANoK. TakuMm o0pazom, TeMiiepaTypa Io-
MYTHEHHUS XapaKTepU3yeT HPOKAYMBAEMOCTb IIPU HU3KHUX TeEMIEpaTrypax H
YCIIOBHO OIPEJEIIET CaMyl HHM3KYH0 TEMIIEpPATypy OKpPYXKAIOLIEro BO3AyXa, IPU
KOTOpPOM BO3MOKHO IIPMMEHEHUE TOIUIMBA Ha TEXHUKE. BBeleHue IenpeccopHbIX

MIPUCAJOK HE BIMSET HA TEMIIEPATYPy IOMYTHEHHUS.
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TemmnepaTypa 3acTbIBaHHSI — 9TO TEMIIEPATypa, IpU KOTOPOH TOIIHBO Te-
psIeT TEKy4eCTb B CTAaHJAPTHBIX YCIOBHX HCIbITaHUN. [IpuurHON moTepu TeKky4e-
CTH sIBIIsieTCsl 00pa30BaHME U CpallMBaHUE KPUCTAJUIOB YTIICBOJOPOIOB MEXKILY CO-
001 B )KECTKYIO KPUCTAIINIECKYIO peIIeTKy. Temieparypa 3acTbIBaHHs B MEHbIICH
CTENEHH XapaKTepHU3yeT MOBEJCHUE TOILUIMBA B CHCTEME IMHUTaHUs JIBUTATeNs, a B
OoNbIIeH CTENEHW ONpeNeNseT BO3MOXKHOCTH 3alpaBKH, TPAHCIIOPTHPOBAHUS,
CIINBA W HaJIMBa TOILUIMBA B PE3€PBYapHlL.

Hawnbonee kpuTHaecknM MOMEHTOM B paboTe JU3ETBHOTO ABUTATEN IPH HA3-
KHX TeMITepaTypax CUMUTAIOT IIEPHOI ITyCKa U POrpeBa Ha X0JI0CTOM xoxy. Ha imann
BCAChIBAHUS NMIPOMCXOAUT 3a0MBKa (pUiIbTpa TpyOo0i OUHCTKH, YTO HEe oOecrieunBaeT
1oJIavy TOIUIMBA B HEOOXOIUMOM JUIs paOoThl KoimdecTBe. [lomada TommmBa mpe-
KpalaeTcsl MpU HU3KOM TeMIepaType Mo NMpuUuuHe 3a0MBKM (uibTpa 3a 5-10 °C
BBIIIIE, YeM TEMIIepaTypa 3aCThIBaHUS TOILUTHBA. TouHee paboTOCIIOCOOHOCTH TOIIIIUB-
HOH CHCTEMBI XapaKTepu3yeT MpeebHas TeMIIepaTypa (pUIbTpyeMOoCTH.

IIpeneanHasi TemMnepaTypa GUJILTPYEMOCTH — caMas HU3Kas TeMIIeparypa,
IIPU KOTOPOH JlaHHBII 00BEM TOILUIMBA HE NPOTEKAeT Yepe3 CTaHIapTU30BAHHYIO
(GUIBTPYIOLIYIO YCTAHOBKY B TEUEHHE ONPEEICHHOTO BPEMEHH.

[Ipu BBeseHMH B TOILIMBO AEHPECCOPHBIX IPHCANOK XapaKTEpPUCTUKON pabo-
TOCIIOCOOHOCTH TOIUIMBA SIBIISIETCSI MPEJIeNIbHAS TeMIlepaTypa (GHIbTPyEMOCTH.

IIpoBenenne ncnbiTanuii. TeMnepaTypa 3aCTbIBaHHS ONPEENSAETCS O Me-
toxy b TOCT 20287 — 91 «Hedrenpoaykrel. MeToasl onpeaeneHns TeMIeparyp
TEKYy4ECTH U 3aCThIBaHU» ¢ gonoiaHeHusmu 1. 4.2. TOCT 305-82". CymHocTb Me-
TOJa 3aKITIOYAETCS B MPEABAPUTEIIFHOM HAarpeBaHHH 00paslia MCIBITYEMOTO TOTI-
JIMBA C MTOCTEIYIOIINM OXJIaXIEHHEM €T0 C 33JaHHOH CKOPOCTHIO 10 TEMIIEpaTypHl,
IIpH KOTOPOH 00paser ocTaeTcsl HETTOABIDKHBIM. Y Ka3aHHYIO TeMIIEpaTypy IpHHU-
MAloT 32 TeMIIepaTypy 3aCTHIBAHHUS.

Jns onpenenenust cobupaercst ipudOp, COCTOSIIIUHN H3:

" TemnepaTypy 3acTbiBaHMA AN3€1LHOIO TONMBA onpeaenatoT no FTOCT 20287-91 6e3 npeagapuTens-
HOro M MocneaytoLLEero nogorpesa Tonamsa Ao 50°C.
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— OaHM AJ1s TOACPKAHKS YCTAHOBIICHHOM TEMITEPaTyPhl UCTIBITAHUS,

— CTEKJITHHOW TPOOHMPKH CO CPepruvecKHM ITHOM, BbicoTor 160 = 10 mm,
BHYTpeHHUM auamerpoM 20 + 1 MM, Ha Hapy>KHOH OOKOBOH ITOBEPXHOCTH CTEKJISTH-
HOW mpoOupkH Ha paccTosHUH 30 MM OT JHA JOJDKHA OBITH HECMBIBacMas KOJIbIIe-
Bas METKa,;

— CTEKIISTHHOM My(THI ¢ BOTHYTHIM HJIH C(hepUIECKUM THOM, BBICOTOH 130 +
10 MM, BHyTpeHHHM JuameTpoM 40 = 2 Mm;

—tepmometpa tuia TUH-3, TH-8 mo I'OCT 400, TH-6 mo TY 92.887017 mns
U3MEpEHHS TEMIIEpaTyPhl 3aCTHIBAHMUS,

— TepMOMeETpa JIF000ro TUma I M3MEPEHHUS TEeMIIEPaTyphl OXJIaKACHHOMN
CMecH ¢ TpaxynupoBKoit mkaisr 1°C.

Kax mpaBuno, 6aHst mpeacTaBisieT co0oi CTEKIISTHHBIN cocya Jptoapa ¢ mm-
POKHUM ropioM (BHyTpeHHuiA quameTp He Menee 80 — 100 mm)* . KoncTpykuus 6anu
JIOJDKHA OBITH TaKOBA, YTOOBI MOXKHO OBIJIO HAKJIOHSTE KOPITyC Ha yToi B 45° U (uK-
CHPOBATh €T0 B JAaHHOM IIOJI0KEHHH.

Tpebyemas Temneparypa OaHH HOAICPKUBACTCS C TOMOIIBIO XOJIOIHIBHOTO
YCTpOMCTBA WM OXJIAXKAAIOLIEH cMecH.

OnTUManbHBIM SBJISIETCS. UCIIOJIB30BAHUE B KAUeCTBE OXJIAXAAIOUIeH cMecH
3TWJIOBOTO CIIMPTA U TBEPIOU yIIEKUCIOTHI.

JomyckaeTrcss MPUMEHATh MOJTyaBTOMAaTHYECKHE JTaOOpaTOpHBIE armapaTsl,
obecrieunBaronyie MpoBeICHNE HCITBITAHUI ¢ TOYHOCTBIO U3MEPEHUS He HIKE | oC.
HMeeTcst A0CTaTOYHO MIMPOKast TMHEHKa Takux npruodopos — JIA3-93M, AT3, JIA3-
93M1, JIA3-93M2, Kpucramr-103, I[IOHC.

Bce nannbple anmapaThl He TpPeOYIOT NMPUMEHEHHS OXJaKIAIOMIeH CMeEcCH,
OXJIQXKJICHNE HCIBITYeMOro o0pasiia MPOBOJUTCS MPH IOMOIIHN TTOTyTIPOBOTHUKO-
BBIX OXJIKIAIOUINX 3JIeMeHTOB [lenpThe, B OTAEIBHBIX ammapaTax Tpedyercs ocy-
HIECTBJIATH OXJIAXKACHUE CAMHX 3JIEMEHTOB lleIbThe C MOMOIIBI0 IPOTOYHOM BOIBI

(JIA3-93M, JIA3-93M1, Kpucrami-10D).

B
B TOM 4nciIe MOXKHO UCIIONIB30BaTh OBITOBBIC CTEKIISIHHBIC TEPMOCTATHI, C IUAMETPOM TOpJIa HE Me-
uee 80 — 100 mm.
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Anmapar Ja00paTOpPHBIii 1A onpeaeeHnsl TEMIePATyPhl 3aCTHIBAHUSA
HepTenpoaykToB JIA3 — 93M (puc. 18 ) mo3BosIsIeT aHATM3UPOBATH BCE HEPTEIIPO-
IYKTbI, TEMIIEpATypa 3aCTbIBaHUS KOTOpBIX onpeaensiercs no 'OCT 20287. Temme-
paTypHBIE PEXHMEI IIPEIBAPUTCIHFHOTO pa3orpeBa U OXJIaKICHUS POOBI oIep-
JKHBAIOTCSI aBTOMATHYIECKH U COOTBETCTBYIOT TpeboBarmsM ['OCT 20287. Ympas-
JICHHE TIOCIICIOBATEIEHOCTHIO OTIEPALINil OCYIIECTBIAETCS aBToMaTHIecKH. OCHOB-
HOW HEeIOCTaTOK MpHOopa — Y3KUH THAITa30H OIpeIeIICHHS TeMIIepaTyphl 3acTHIBa-
aust (ot munyc 40 °C 1o mwmoc 10 °C), 9To He TO3BOJISET aHATH3UPOBATH IU3ETBHOE
TOIIMBO apPKTHYECKOE, HU3K03aCTHIBAIOIINE Macya, TOIOYHBIE Ma3yTHl U PsI ApY-

THX He(TENPOAYKTOB.

TexnuyecKkne XapaKTepUCTHKHU:
JlnanasoH ornpeneneHus TeMIepaTypbl 3aCThI-
BaHUA - 0T MuUHYC 40 C o wrroc 10 °C

Cxomumocts - 2 °C

BocnpousBoaumocts - 6 °C
TemmnepaTypHbIii JaTYHK - IUTATHHOBBIN TEp-
MOMETpP

JleTekTHpoBaHUE OTEPH MNOABHKHOCTH - aB-
TOMAaTHYECKOE

CucTeMa OXJIaICHHS - BOZIA C TEMIIEpaTy-

poii e 6osee + 25 °C u pacxomom 0,04

m/uac

Temmneparypa OKpyKaroLero Bo3ayxa —
or+ 10 °C go +35°C

[Tapametpsl anexktponuranus - 220 B, 50 I'g

Torpebasiemast moriHocTb - 110 BT

I'aGapurhsle paszmepsl - 410 x 380 x 270 MM

Macca - 16 kr

Puc. 18. Anmapar nabopaTOpHBIH TS ONIPEAeTICHUS TEMIIepaTyphl

3acTeIBaHMA He(TenpoaykToB JIA3 — 93M
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Ammapar Juis onpe/elicHHs TeMIIepaTyphl 3acThiBaHUs HeTenpoaykToB AT3
siBiiseTcsl aHanorom amnnapara JIA3 — 93M, nuMeeT aHaJIOTMYHbIE TEXHUYECKUE Xa-
PaKTEePHCTUKH.

Amnmapar 1abopaTOpHBIN TS ONIPeeNICHNsT HU3KOTEMIICpaTyPHBIX XapaKTe-
puctuk au3enbHBIX TorumB JIA3 — 93M1 (pucyHok 19) mpenHa3HadeH 11t aBTOMa-
THYECKOTO OTIPENCIICHHUS TEMIIEpaTyp 3aCTHIBAHUS M MOMYTHEHHS BCEX BUIOB JIH-
3€JIbHBIX TOIUIMB, BKJIIOYas apkruuyeckue, B coorBeTctBuu ¢ I'OCT 20287, TOCT

5066, ASTM D 97 u ASTM D 2500.

Texuuueckue XapaKTepUCTHKH:
JlMana3oH OTpe/IeNe st TEMITEPATyphI 3a-
crhiBanus — oT Munyc 40 °C 1o mmoc 10 °C
Cxomumocts — 2 °C
Bocnpoussoaumocts — 6 °C
TeMnepaTypHbIi JaTUNK — IUIATUHOBBIH Tep-
MOMETp
JleTeKTUpOBAHUE TIOTEPU TIOBHKHOCTH — AB-
TOMATHYECKOe
CrHcTeMa OXTaKIEHNS — BOJIA C TEMITEPaTy-
poii He Goxee + 25 °C u pacxonom 0,04
M/Hac
TewmmepaTypa OKpyKakOIEero BO3ayXa —

or+ 10 °C mo + 35 °C

TTapameTpsl anekTponuranus — 220 B, 50
'y

ITorpebasemas momuHocts 110 Bt
T"aGapurhsie pasmepst — 410 x 380 x 270 MM

Macca - 16 kr

Puc. 19. Anmapat 1aGopaTOpHBIH JJIs ONIPENIEICHUsT TEMITePATyPhI
3acThIBaHMA Herenpoaykros JIA3 — 93M1
Ammapar U1 onpeAeaeHUs TEeMIIepaTypsl IOMYTHEHHS U Hadajla KpUCTalIU-
3aluM cBeTIbIX HedrenpoxykroB Kpuctamn-109 (pucynok 20) mpeaHasHadeH At

onpeaAcJICHUd TEMIICPATyp INMOMYTHCHUS, 3aCThIBAHUA W Hadajla KpUCTaJUIM3alluU
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CBETJIBIX HE(TENPOAYKTOB, KaK B PyYHOM PEXHUME, TaK U B aBTOMAaTHYECKOM pe-
XKHUMe. AnmapaT o0eciedrBaeT MporpaMMHOE HOHMKEHHE TeMIIepaTyphbl POIyKTa,

3alIOMUHAaHUEC, BO3MOKHOCTb IPOCMOTpa 10 300 Pe3yIbTAaTOB HUCIIBITAHUH.

Texuunueckue XapaKTePpUCTUHKHU:

Jlnana3oH OIpeeIeH s TEMIIEPATy P 3aCTHIBAHHS
U noMmyTtHeHus — ot —65°C o +10 °C

O6bEM AUYElKH TS HCTIBITYEMOH TIpo6 — 8 cM”.

Bpewmst oxnakieHus poOkI 10 TeMIIepaTypbl MU-
Hyc 65 °C — He 6onee 30 MuH.

[TorpemHocTs onpeneneHus: TeMIepaTypsl — He
Gonee 0,5°C.

CrcreMa OXJIXKICHUS — BOJA C TEMITEPaTypoil He
Gonee + 20 °C u pacxonom ot 4 110 10 11 B MuH.

IMuranne - 220 B, 50I';

Tlorpebasemas momHoCcTs — 300 Br.

Tabaputhsie pazmepst — 200 x 311 x 540 mMm.

Macca anmnapara — 10 xr.

Puc. 20. Anmapat ayst onpesiesieHus TeMIiepaTypbl HOMyTHEHHUS U Hadaia

KPUCTAIIM3ALHUY CBETIBIX HedTenpoaykToB Kpucrami-102

Omnpenesienne TeMnepaTyphbl 3acTbiBaHus. [IprOop A5 OnIpeesieHus TeM-

nepaTypbl 3aCTHIBAHUS TIOKAa3aH HA pUCYHKe 21.

Puc. 21. Cxema npubopa I ompeneeHuss TeMIIepaTypsl 3aCThIBAHUS U~

3CJIBHOT'O TOILITMBA:

1 - TorMBO; 2 - OXJIaXKIar0IIas CMECh
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1.6. IloaroroBKka o0bEeKTa

HcnpiTyemMoe TOIUIMBO 3aMBAIOT B IPOOMPKY M HMOMEIIAIOT B CTEKISHHYIO
mpooupky-mydry. CBepXy NpoOHpKY-MydTY 3aKphIBaroT mpookoii. [Ipubop mome-
IIAI0T B COCYA € OXJaxaromeil cmechio. [Ipyu nmpoBeneHNy onbITa AN3EIBHOE TOII-
JHMBO IEPEMEIHNBAIOT MEIIANKOH, TEMIIEpaTypy U3MEPSIOT TEPMOMETPOM.

[IpuMeHSIOT CreTyFoIe OXJIAXKIATOIIIE CMECH.

Jns monmyuenust remneparyp ot 0°C o — 20 °C B cocy[1 3aChINarOT Horepe-
MEHHO CJIOH OBapEHHON COJIM U CJION CHETa WJIM U3MENIbYEHHOT0 110 3 ¢M spaa. Ha
OJTHY YacTb CONHU OepyT IBE YaCTH CHETa MIIN JIbJA.

s monyuenus temnepatyp Huxe — 20 °C B cOCyA CO CII0€M H30JISAIHH HWITH
TEPMOC HAJIMBAIOT THJIOBBIA CIIMPT Ha %/3 €TO BBICOTHI. 3aTEM BHOCAT B CIIUPT MEJ-
KUMU TIOPIUSAMH JICPEeBSIHHOM nnn GpaphopoBoit JI0KKOH TBEpAbIH AUOKCUI yTIIe-
pona, Habmogast 3a TeM, 4TOOBI CIIUPT He pa3dpsi3ruBaics. Ilpu HeoOxomuUMOCTH
IIOCTIe Ta30-BhIICJICHHS JOJIUBAIOT B COCY CITHPT.

Ilepen onpeneneHneM UCTIBITYyEMOE AU3ETBHOE TOIUTUBO 00E3BOXKUBAIOT, AJIS
4ero B30anThIBalOT ero B TeueHue 10... 15 MUH cO cBEXXENPOKaJICHHBIM U U3MEb-
YEHHBIM CyJIb()aTOM HATPHS WIN C 36PHUCTHIM XJIOPUCTHIM KalbIIMEM. 3aTeM TOII-
JIMBO OTCTaMBaroT U GUIbTpyIoT. O0E3BOKEHHOE AN3EILHOE TOIUIMBO HAJIHMBAIOT B
IPOOHPKY, 3aKPHIBAIOT MIPOOKOMH, B KOTOPYIO BeTaBiieH TepMometp. Lllapuk tepmo-
METpa JOIDKEH HaXOAUTHCS HECKOIBKO BBIIIE AHA TPOOUpPKH. [IpoOHpKy BCTaBISIOT
B IIPOOHPKY-My(Ty, B KOTOPYIO IIPEIBAPUTEIHHO 3aJIUBAIOT | MJI CEPHOM KHCIOTHI
UL TIOTJIOLIEHUS BJIary U3 BO34yXa M Py PEKACHHS NOSBICHNUS Ha CTEHKAX MPO-
OupKkHU-My(PTHI Karenex BObI MIPH OXJTAXKICHUH.

1.6.1. MeToauka onpeaeneHus

CoOpaHHBIH TPHUOOP OMYCKAIOT B OXJIAKJAIONIYIO CMECh H YCTAHABIMBAIOT B
CTPOTO BEPTHKAIBHOM ITOJIOKEHHH. 3aTeM, HaUWHasl C TeMIIepaTyphl, KOTopas Ha
9°C BBIlIE IPEIIONaraeMoii TeMIIEPaTyphl 3aCThIBAHUS AU3EIBHOTO TOIUINBA, Yepe3
xaxble 3 °C BEBIHUMAIOT IPOOUPKY U3 MPOOUPKHU-MY(DTHI U HAOIIOAAOT 32 MOIBIIK-
HOCTBIO IN3EIBbHOTO TOIUINBA IIPH HakJIoOHe. VI3BnexaTs mpoOupKy U3 MyhTHI U ycTa-

HaBJIMBaTh ee 00paTHO Hajxo He Oonee yeM 3a 3 ¢. Korga npu HakinoHe mpoOHpKU
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JIM3EIBHOE TOIUIMBO OCTACTCS HEMOJIBM)KHBIM, MPOOUPKY YCTaHABIMBAIOT B TOPH-
30HTAIBHOE TTOJIOKECHHE W HAOIIOA0T 32 IOBEPXHOCTHIO TOIUIHBa. Eciti B TeueHne
5 cek. OyzeT 0OHapyKEeHO CMEIIeHHE TOBEPXHOCTH TOIUIHBA, CHOBA YCTAHABIUBAIOT
MPOOUPKY B IPOOUPKY-My(PTy U IPOBEPSIOT TEKYyUECTh TOIUINBA ITOCIIE OXITKICHUS
emte Ha 3°C.

1.6.2. O6padoTka pe3yabTaTOB U3MepPEHUId

3a Temrmeparypy 3acTBIBAHHSA HCIBITYEMOTO AHM3EIBHOTO TOIUIMBA IPHHU-
MaloT TeMIIEPaTypy, MPU KOTOPOU TOTUIMBO B TOPU3OHTAIBLHO PACTIOIOXKEHHOH MPO-
OupKe OCTaeTCsI HEMOIBUKHBIM B TEUCHHE 5 C.

Omnpenenenue TeMneparypbl HOMyTHeHUs. TeMIeparypa MOMyTHEHHUS OTpe-
nensercs o Metoxy b TOCT 5066-91 «TomnmBa MoTopHBIE. MeTOBI Onpeene-
HUSl TeMIIepaTypbl MOMYTHEHHsI, Hadaja KPUCTAJUIM3ALUU U KPUCTAILIH3AIHNY.
CymHOCTh METOJIa 3aKII0YAeTCs B OXJIAXKIESHUH MPOObI TOIUIMBA U ONPEACTICHUH
TeMIepaTypbl IOMyTHEHUSI.

1.6.3. IloaroroBka 00beKTa

HcnpiTyeMOe TOILIMBO MOMENIACTCS B CTEKISTHHYIO MPOOHUPKY C ITBOWHBIMU
CTEHKaMM BHYTPEHHUM JAHAMETPOM 25 — 33 MM, HapyKHbIM JuamerpoM 35 — 43
MM. Ha BHyTpeHHEH cTeHKe POOUPKY JOJKHA OBITh KOJBLEBAas METKa HA BBICOTE
40 MM ot nHa. BoKOBEIE OTPOCTKH MPOOUPKH MOTYT OBITH 3amasHbl WK OTKPBITHI.
B mocnenem ciydae i mpeaynpeskaeHuUs TOSBICHIS POCH Ha CTCHKAX IPOOHPKU
Ha JIHO HapyxHOH npobupku HamuBaroT 0,5 — 1,0 cM3 cepHOIt KUCTOTEHI.

B xoze onpeneneHns TOIUIMBO 003aTENBHO JOJDKHO ITEPEMEIIUBATHCS JINO0
MEIIaITKOH, BXOAIIeH B KOMIUIeKT npubopa JIT3, mubo pydHoit Memankoil. Me-
IAJIKA PYYHBIE WIIK MEXaHUYECKHUE JJOJDKHBI ObITh U3TOTOBJICHBI U3 HEPIKaBEIOIEH
CTaJv, ATFOMHUHUS WU cTekna. Kaxkmas Menranka oJKHa IMETh BBICTYII, HE TT03BO-
JSIONIMN HY)KHEH 9acTH MEUIaKY TTOJHUMATHCS BBIIIE YPOBHS TOTUIMBA.

1.6.4. MeToaunka onpejaeaeHust

3TO UCHBITAHUE MPOBOMAT B CTCKIITHHOM MPOOHUPKE C ABOHHBIMU CTCHKAMH,
BHYTpPEHHHI Tuametp KoTopo# 25...33 MM, HapyxkHblid — 35...43 mm. Ha BHyTpeH-

Hel CTCHKC, Ha BbBICOTC 40 MM OT JIHa cacjiaHa METKa.
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a 6

Puc. 22. Cxema npubopa aist onpenesieHus TeMIepaTypbl HOMYTHEHUS TU-
3eIBHOTO TOIUTHBA: @) 1 - Memanka; 2 - HCIBITYyeMOe TOIUTUBO; 3 - OXJIaXKJaroIas
cMeck; 4 — Bo3ayx; 0) 1 — mpobupka HapykHas; 2 — MpoOUpKa BHYTPEHHAS; 3 —
npo6ka; 4 — TepMOMETp; 5 — MelaiKa

Ecin ©00koBBIE OTPOCTKM NPOOMPKH HE 3alasHbl, TO B €€ HAPY)KHYIO 4acTb
VIS IPEYTIPEKIEHMS TIOABIIEHHS. POCHI Ha cTeHKax HamupatoT 0,5... 1 cM> cepHoit
kucnoThl. [IpoOHpKy 3aKpBIBAIOT KOPKOBOW MPOOKOMH, B KOTOPOH YKPEIUIEH TEPMO-
MeTp 3 M "Yepe3 KOTOPYIO MPOXOANT Memmanka 1. Memanku MoryT ObITh pydHBIMA
I MEXaHMYECKUMH, U3 CTeKJIa WM MeTayuia. [Ipodupka ¢ UCHBITYEeMbIM TU3€Ib-
HBIM TOIIMBOM OXJIQXKAACTCS B IMIIMHAPHIECKOM COCYZIEe CO CMECHIO M3 CITUPTA U
TBeporo auokcupa yriepona. Cocysn cHaOXeH TEIUIOBOW H30ISLIMEH, B €ro
KPBIIKE HAXOASTCS OTBEPCTHS IS IPOOUPKH, TEPMOMETpa M OJa4dH TBEPAOTO U~
oKcHza.

1.6.5. O6padoTka pe3yIbTaTOB M3MepPeHNUii

3a pe3ynbTaT UCTBITaHUS MIPUHUMAIOT CpefHee apu(METHIeCKOe 3HAUCHHE

JIBYX IapaJlICIIbHBIX OIPEIEIICHU.
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KonTpo/ibHbIC BOIPOCHI U 3aJaHNUA

1. Kakue skcruryaTaiiMoHHbIE TPEOOBAHUS MPEIBABISIOT K AN3EIBHBIM TOII-
nuBam?

2. Ot xaKkuX CBOMCTB TOIUIMBA 3aBHCHUT XOpoIllee cMeceoOpazoBaHue?

3. PacckaxuTe 0 BIMSHUM HCHApPSEMOCTH IU3EIHHOTO TOIUTHBA Ha paboTy
JBUraTes.

4. Yro Ha3bIBAIOT BA3KOCTHIO JU3EIBHOTO TOIUTNBA, M KaKOE BIIISTHHAE OHA OKa-
3BIBaCT Ha PabOTy IBUTATEI?

5. JlaiiTe onpeesieHue TeMIEpaTypbl IOMYTHEHUS U 3aCThIBAHUS TOILIMBA.

6. B wem 3axmouaercs Gu3MUYecKas CyITHOCTh MOMYTHEHHS M 3aCTHIBAHHS
TormBa?

7. KakoBa sKCIITyaTallMOHHAsI OIIEHKA IU3EJIBHOI0 TOIUIHBA 10 TEMIIEpaType
IIOMYTHEHHS U 3aCTHIBAaHUA?

8. IIpu xakoii TeMnepaType Hapy>KHOT'O BO3[yXa MOXET NMPUMEHSITHCS JaH-
HBII 0Opa3zer ToruBa?

9. Hepqu/IanTe MapKu JU3CJIbHOTO TOIIIMBA.
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IIpakTuyeckoe 3ansTue Ne 10
ONPEJAEJEHHUE HETAHOBOI'O YUCJIA
JU3EJBHOI'O TOIIJINBA

1.1. Hean padoThI:

3aKpENUTh 3HAHUS [10 TEOPUH 00pa30BaHMsI TOPIOYEii CMECH U CTOPAHHMIO TOTI-
JIMBa B JU3EJILHOM JIBUTaTeNe, IPHOOPECTH HABBIKU 110 U3MEPEHHIO U pacueTy Lie-
TaHOBOT'O YMCJIA TU3EJIFHOTO TOILINBA

1.2. 3apauu padoTbI:

03HAaKOMHTBCS C METOIUKOH ONpe/IeNIeHNs] LIETAaHOBOTO YHCIIA, C U3MEPHUTEIIb-
HBIM 000pyI0BaHHEM U IPUOOPaMHU;

HPOBECTH MOATOTOBKY IU3EIBHOIO TOIUIMBA M 000PYIOBaHUS K J1abopaTop-
HBIM HCTIBITAHUSIM;

BBITTOJTHATH U3MEPEHHUE [[ETAaHOBOT'O YHCIIA TU3EIbHOTO TOTUINBA;

CPaBHUTb HKCIICPUMEHTANIbHbIC JaHHBIE IIETAHOBOTO YMCIIa JU3EIBHOTO TOII-
JIMBa C HOPMATHBHBIMH IIOKA3aTEISIMH, OLIEHHUTH ITPECTABICHHBIE 00pa3IIbl IH3EITh-
HOTO TOTUTHBA.

1.3. O6opynoBanue u npuGOPLI

OpHOUMNIMHAPOBAs AU3eNbHASI MOTOpHAs ycTaHoBka U T9-3M

1.4. O0beKT MCNBITAHUA: AU3EIHHOE TOIUIMBO, IMEPBHYHOE M BTOPHUHOE
3TaJIOHHOE TOILJIMBO.

1.5. Ilops0K BbINOJHEHHS] PA0OThI

IleTaHoBOE YHCIIO TU3EIBHOTO TOIIIMBA ompeesstoT o meroxy I'OCT 3122
n EN ISO 5165.

O6mme cBegenust. [Iporieccsl cMeceoOpazoBaHys U CrOPAaHMs TOIUIMBA B AU~
3€JI51X, 0COOEHHO BEICOKOOOOPOTHBIX, TPOUCXOAAT 32 OYCHb KOPOTKOE BpeMs, KOTO-
poe cootBeTcTBYeT 15...20° mOBOpOTa KOJIEHYATOr0 Baja. JTO BpeMs NMPUMEPHO B
10 pa3 MeHbIlIe, 4eM B KapOIOpaTOPHBIX JBUTATEIISIX.

I'oprouass cMech BBICOKOOOOPOTHBIX Au3eseii o0pa3yercsi Hemocpen-

CTBCHHO B IIWJIMHIAPE.
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KauectBO cMeceoOpa3oBaHUs M CrOpaHHs TOIUIMBA 3aBHCUT OT JABICHUS U
TEMIICPATYPHBI CKATOTO BO3yXa, KOHIICHTPAIUX ITapOB TOIIJINBA B BO3AYXE, TOHKO-
CTH PAacCIIbLIa, UCIAPSIEMOCTH U XUMHYECKOTO COCTaBa TOIUIMBA. XUMHYECCKUN CO-
CTaB TOILIHBA SBISCTCS PEHIAOMNM (HaKTOPOM, OIPEACIAIONINM TEMITEPaTypy ca-
MOBOCIUIAMEHEHUS, TIEPUO/T 3aJePKKH BOCIITIAMEHEHUSI M CKOPOCTh PaclpocTpaHe-
HUS IDIAMEHH B TOPIOYEH CMECH.

Ilepuon 3aaepKKH BOCIUIAMEHEHHS B IM3€JIe PEIIIECTBYET IPOLeccy caMo-
BOCIUTAMEHEHUS. DTOT NEPHO MPOJ0IDKAETCS OT Havalla [oJauy TOIUIMBA B KAMEPY
CTOpaHMS I0 MOMEHTA €T0 BOCIUIAMEHEHMSL.

B niepron 3a1ep>KKu BOCIDTAMEHEHUS IPOUCXOAUT LEIBIN Psill PU3HKO-XHMU-
YEeCKHX IIPOLECCOB: PACIBUIMBAHUE TOIUTHBA, MEPEMEIIMBAHUE €T0 C BO3IYXOM,
HarpeBaHHe A0 TEMIIEepaTypsl CXKATOrO BO3AyXa M ucnapeHue. OJHOBPEMEHHO C
STHM MPOTEKAIOT CIIOKHBIC XUMHYCCKHE PEAKIIUH MHOTOCTaIUNIHOTO OKUCIICHHS yT-
JIEBOJIOPOMIOB. B Toproueit cMecn o0pa3yroTcsi HEYCTOMYUBBIE KUCIOPOACOACPKA-
LIME COCTUHCHUS — MEPEKUCH, THIPOIICPEKHICH, AlIbACTHIBI U T. II., KOTOPBIC 3aTEM
pacmnanmaroTcs. DTOT pacmaj] conpoBoxaaercs BoiaeneHrneM 9actu (10...15 %) snep-
THH, COIepIKallleiics B TOIUIMBE, U CIa0bIM XOJOTHBIM FOTyObIM cBeUeHHEM. B pe-
3yJbTaTe MpeAIUIAMCHHBIX PEaKkIMi BBIACISCTCS TEIUIOTa, IOBBIIIACTCS TeMITepa-
Typa TOpIOYEil CMECH, YBEIMUUBAETCA CKOPOCTb XUMHUYECKUX PEaKLUil, XOI0JHO-
IUTAMEHHBIA TPOIIECC IePEXOAUT B TOPSUMH, IPOUCXOIUT CAMOBOCIUIAMEHEHHE U
TOpPEHHE TOTUINBA.

Jln3esbHOE TOIJINBO COCTOMT B OCHOBHOM H3 MapadUHOBBIX, HapTeHO-
BbIX U apOMATHYECKHUX YIJ1eB0oA0po10B. Hanbosee CKIIOHHBI K OKUCIICHUIO U Ca-
MOBOCILJIAMEHCHHUIO Mapa(pMHOBBIC YIICBOAOPOIBI, OoJice YCTONUUBBI HAPTEHBI U
HanboJiee CTOMKIE — apOMaTHYeCKUE YTIIeBOIOPOIHI.

Ecnu nepuo 3aJ€pKK1U BOCIIIIAMCHEHHNS CIIMIIKOM BEJIUK, TO CMECh BOCIIJIa-
MEHSIETCS C OMO3JaHNeM, ITPH 5TOM B HIIMHIPE OH3eis HAKAIUITMBACTCS U BOCILIA-
MeHsieTcs 00JIbIIas TIopuus TOIJINBA. OTO BBI3LIBAET PE3KOC HapaCcTaHUEC AaBJICHUA,
BO3HHKAIOT CTYKH, HAOJIOIaeTCs TaK Ha3bIBaeMas JKecTKasi paboTa. B aTom cirydae
YBEIIMYUBAIOTCA U3HOC IICTaIIeﬁ, IIPOPEBIB T'a30B B KAPTEP ABUTATEIIA, paCXO TOII-

JIMBA.
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Ecnu npu noBopoTe KoneH4aToOro Baja Ha 1° naBieHUe B LUIMHAPE BO3pac-
taet Ha 0,25...0,5 MIla, To pa6oTa msrkas, Ha 0,6...0,9 MITa — skecTkasi, a 6oyee
yeM Ha 1 MIla — o4eHb ’KecTKasi, BbI3bIBAIOLIAsl OBICTPBIA M3HOC ABHUTATEINS.
OreHKOM caMOBOCIUIAMEHSAEMOCTH CIYXKHT I€TAHOBOE YMCJIO, 3aBUCSIIEE OT XU-
MHYECKOTI'0 COCTaBa TOIIIHBA.

IleTanoBoe YHMCJI0 TU3EIHHOTO TOIUIMBA PAaBHO cozepkaHmIo (% 1o 00beMy)
ncTaHa B CMECCH C aJ'IL(baMeTI/IJ'IHa(bTaHI/IHOM, SKBUBAJICHTHOM I10 BOCILJIAMEHSIEMOCTH
UCTBITYEMOMY TOILIMBY.

IeTaHoBOE YMCJIO — OCHOBHOM I0Ka3aTelb, XapaKTEPU3YIOIIUN IOPIOYECTh
TOILTUBA, ONpeesTonHi 3 (HEKTUBHOCTH CrOpaHHs, BBICOKHE MOLIIHOCTHBIE M 9KO-
HOMHYECKHUE 1TOKa3aTeIH pabOThI ABUraTelIs (3aIyCK JBUIATENs, XKECTKOCTh pado-
4ero nporiecca, pacxo/l TOIUIMBA U JHIMHOCTh OTpabO0TaBIIKX Ta30B). YeM BhIIIE Iie-
TaHOBOE YMCIIO, TEM HUXKE CKOPOCTh HApaCTaHUs JABICHUS, MEHEe )KECTKO paboTaeT
JABHUTATCIIb. OI[HaKO IIPY MOBBINICHUH ETAHOBOT'O YHCJIa TOIIJIMBA CBEPX ONTUMAJIb-
HOTro, o0eceynBaroIero paboTy JBUIaTeNs ¢ AOITYCTUMOMN JKECTKOCTBIO, Xy IIlIa-
€TCA €ro 3KOHOMHYHOCTH M IOBBIIIACTCA ABIMHOCTH OTpa6OTaBIlII/IX ra3zos. Yem
BBIIIIE IIETAHOBOE YMCIIO, TEM OBICTpEe MPOU3OUIYT MPOILECCHl MPEABAPUTEILHOTO
OKHCJIEHHS TOIIMBA B KAMEPE CTOPAHUs, TEM CKOpPEe BOCIUIAMEHHUTCSI CMECh U 3a-
IYCTUTC ABUTATECIIb. HpI/IMeHeHI/Ie TOIIIMBA C ICTAHOBBIM YK CJIOM MCHCC 40 pu-
BOJIUT K XKECTKOH pabote aBurarens, a 6onee 50 — K yBeIMIEHHUIO pacXo/ia TOIUINBA
13-3a YMCHBIICHUSA ITOJTHOTHI CTOPAaHUA. JleToM MOXHO MIPUMCEHATH TOIIJIMBO C 1I€TA-
HOBBIM 4HCJIOM paBHBIM 40, a 3uMOil, A1 oOecreyeHus X0I0JHOTO ITycKa JBUTa-
TeJs — € LIETAaHOBBIM 4YHCIIOM He MeHee 45. XapakTepHa B3aUMOCBSI3b HU3KOTEMIIE-
paTypHBIX CBOMCTB TOILUIMBA U €0 LIETAHOBOTO YUCIA.

IIpoBenenne ncnbiTanuii. lleTaHoBoe YNCIO AU3ETBHOTO TOIIMBA ONpPEE-
nsroT 1o Metoxy I'OCT 3122 u EN ISO 5165. CymHocTs MeToAa 3aKI09aeTcs B
CPaBHEHHH CaMOBOCILIAMEHSAEMOCTH UCIBITYEMOTO TOIIMBA B BUraTese MpH pas-
JIMYHBIX CTCIICHAX CXKaTHUA C CAaMOBOCIINIAMCHACMOCTBIO O3TAJIOHHBIX TOILIIMB C U3-

BECTHBIMU LICTAHOBBIMH YHCJIaMU B CTAHAAPTHBIX YCIIOBUAX UCIIbITaAHUA HAa OJHOLIA-
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JIMHAPOBOM Au3enbHOU MOoTOpHOM ycTanoBke UT9-3M wiu UIT-69 metonom coB-
TaJICHUS BCTIBIIIEK COBITAJICHHS BCIBIIICK HA OJHOIMINHIPOBBIX MOTOPHBIX yCTa-
HoBkax tuna UT9-3, UT9-3M u UT-69.

Motophnas ycranoBka U T9-3 nokasana Ha pucyHke 23.

Puc. 23. Motopnast ycranoBka UT9-3 s onpeneneHust LeTaHOBOIO YuCIia
JIM3EIBHOTO TOIUTHBA: | — MYJIBT yIpaBleHUs; 2 — TOIUIUBHBIN Oak; 3 — 3JeKTpo-
MOJIOTPEBATENb BO3/AyXa; 4 — 3epKalio IJis HAOIOACHUS 32 BCIIBIIIKAMU; 5 — MeXa-
HU3M U3MCHCHUS CTCIICHH CKATHS; 6 — (OPCYHKA; 7 — ONHOLMIUHIPOBBIN JH3EIb;
8 — Hacoc BBICOKOIO JJaBJICHHSI.

1.6. IloaroroBka o0beKTa

B Tabmurme 25 maHBI yCIIOBHS, KOTOpPEIE CIEIyeT COONIOAATh MPH ONpesieie-

HHWH N€TAHOBBIX YHUCCJI HA MOTOpHOI71 YCTaHOBKE.
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Tabmnuma 25.

PesxnM paGoThI IBUTATENISA IPH ONPeeIeHNH IETAHOBOT0 YHCJIA:

HaumenoBanue nokasarens Hopma
YacToTa BpalleHHs KOJNIEHYATOro Bajia, MUH ™ (06/MuH) 900+10
CreneHb cxatus [epemennas
Temneparypa, °C: ot 7 1o 23
OXJIQXKIAIOIIEH KUIKOCTH B 3apy0alieyHoM MPOCTPAHCTBE 10042
HAITHHIPA 3843
BO/JIbI, OXJIAXKAAOIICH (hOPCYHKY 65+1
BO3/yXa IIpU BILyCKE B JIBUTaTEIIb 50...65
Macjia B KapTepe 104+0,4
JlaBnienue BripeIcKuBaHus TorumBa, MIla 13
Yroun onepexeHus BIPHICKUBAHUE TOILIMBA, TPaJ 0 B. M. T. 13+0,5
KonuuecTBO BIPHICKMBAEMOr0 TOIUINBA, MJI/MHH

[Ipu onpexneneHNy METAHOBOTO YHCIA MIPHIMEHSIOT TIEPBIYHOE M BTOPHIHOE
9TaJIOHHOE TOIIIINBO.

IlepBru4HOE 3TaJIOHHOE TOIIMBO — 3TO CMECH I[eTaHa U anbpameTmnHadTa-
nuHa. BocruiamensiemocTs nerana npuHsaTa 3a 100 equnwui, a anspamerunHadTa-
nmuHa — 3a 0. IleTan mpu cropaHuu B qu3elne JaeT HEOOJNBIION NepHOL 3aIepiKKU
BOCIIJTAMEHEHUS U 00ecreynBaeT MATKyI0 paboTy aBurarens. AnbpamermnHadra-
JIUH OYEHb TPYIHO OKHCISIETCS M BOCIUIAMCHSCTCS, JaeT OOJNBIION MepHona 3a-
JICP KKK BOCIUTAMCHEHHSI M OUYEHbB JKECTKYIO pabOoTy JIBHUraTEIs.

BropuuHoe 3TaOHHOE TOIUIMBO — 3TO CMECh Ta30MJIsl IPSAMOM MEPErOHKH 13
napaUHACTHIX MaJOCCPHHUCTHIX He(TEH U 3eJICHOr0 Maclia, OYUILIEHHOTO CEPHOM
KHUCIIOTOM.

1.6.1. MeTroauka onpejeseHUs

HcnpiTanue 3aKirodaeTcss B CPaBHEHHH CaMOBOCIUIAMEHSIEMOCTH HCITBITye-
MOTO IU3EJIFHOTO TOIUTMBA M ATaJOHHOTO. CaMOBOCIIaMEHAEMOCTb HCIBITYEMOTO
JM3EFHOTO TOIUIMBA OTIPEIEISAIOT CIEAYIONM 00pa3oM. [IBUraTens mycKaroT Ho-
CJie MpeBapuTEeIHHOTO MOIOTpeBa KapTepHoro Macia o 55... 60 °C. IIporpesarot

" yCTaHaBJIUBAIOT pa60q1/11‘/'1 PEXKUM IBUTATCIIA HA TOBAPHOM ANU3CIIBHOM TOIIIIMBE,

97



3aTeM B TOIUTMBHBIN Oak 2 (puc. 23) 3aJMBaIOT UCIBITYEMOE JU3EIbHOE TOIUIMBO U
MIEPEKIIIOYAl0T HAa HETr0 MOTOPHYIO YCTaHOBKY.

Bo Bpemst paboThl 1BUraTels Ha UCTIBITYEMOM TOIUIMBE U3MEHEHHEM II0JIO-
XKEHHs peHKH TOIUIMBHOTO HAacoca BHICOKOTO JIABJICHUSI yCTaHABIUBAIOT PACXO/ TOII-
jmBa 13+0,5 ma/MuH.

Perymupys 3a30p MeXIy KOHTaKTaMH WHAWKATOPA BIIPBHICKUBAHUSI 1 MUKPO-
METPHYECKOTr0 BHHTA TOIUIMBHOTO HACOCA, JOOWBAIOTCS, YTOOBI yTOJ OMEpeKEeHHs
BIIPBICKUBAHUS TOIUIMBA COCTaBISLI 13° 10 B. M. T.

YcTaHaBIMBAIOT KPUTHYECKYIO CTENICHD COKaTHS.

KputHueckasi cTeneHb C:KaTHUsl — 3TO HaUMEHbBINAS CTENEHb CKATHA, IPH
KOTOPOI1 ABHUTaTeNb paboTaeT 0€3 MPOIMyCKOB CAMOBOCIUIAMEHEHHS.

3aTreM OKOHYATEeIbHO HACTPAMBAIOT MHIUKATOPHI BIPHICKUBAHUSA U BOCILIA-
MEHEHUs], CHa0)KeHHbIe HEOHOBBIMHU JaMiioukamu. CHadana JOOMBAIOTCS, YTOOBI
JIAMITOYKU MHIMUKATOpa Ha 0007e MaXxOBHKa JaBaJIM CIUIONIHBIE IIOJIOCH! CBETA. 3a-
TEM PETYIHUPYIOT WHAUKATOPHI [0 TMOSBJICHHUS CPE3aHHOTO KOHIA CBETsIIeiics mo-
JIOCHI HEOHOBOH JIAMIIOUKH.

YcTaHaBIMBAIOT CTETICHb CXKaTHSl COBIIAJICHUS BCHBIIIEK HEOHOBBIX JIAMII,
IIPU DTOM CpE3aHHbIE KOHIBI CBETSIIMXCS I10JIOC MHAMKATOPOB BIPBICKUBAHUS U
BOCIUIAaMEHEHHS JI0JDKHBI HAXOAUTHCS Ha OJHOM YpoBHE. Takoe MoJoKeHHe IBYX
CBETSIIUXCS ITOJIOC CO CPE3aHHBIMU KOHIIAaMHU Ha 000/1¢ MaXxOBHKa CBU/ICTEINBCTBYET
O COBIIAJICHUH BCTIBIIICK WHAWKATOPOB BIIPHICKMBAHUS M BOCIIaMEHEHHUs. B 3ToM
Cllydae pa3HHIa MEK/ly MOMCHTOM BIIPBICKUBAHUS M BOCIUIAMEHEHHS OyIeT COCTaB-
JTh 13° MOBOPOTA KOJIEHYATOrO Baja.

CpaBHEHHE NCTIBITYEMOTO TU3EIBFHOTO TOIUINBA C ATAJOHHBIMHA CMECSIMH CO-
CTOHT B IOA0OpE JABYX CMecel M3 merana u anbpamerwiHadrannHa. OmHa cMech
JIOJDKHA TaBaTh COBIAICHNE BCIBIIIEK HEOHOBBIX JIAMII ITPH OOJBIIEH CTEIIEHH C)Ka-
TUS, APYTas — MPU MEHBIICH, YeM CTEIIeHb COKaTHs COBIAICHUS BCIIBIIICK, HAWICH-

Hasg U1 UCIIBITYEMOT'O0 JU3CJIbHOI'O TOIIUBA. OTHU cMecu JOJUKHBI pa3jinyaTbCsa HE
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OoJiee YeM Ha YeThIPE LIETAHOBBIC eOUHUIBI. ONPENeIsIOT CTEICHU CXKATHs COBIIA-
JICHUS BCITBIIIEK JUTS MCITBITYEMOTO TOIDIMBA U STAIOHHBIX CMECEH ITOTIepeMEHHO He
MeHee 3 pas.

1.6.2. O6padoTka pe3yIbTaTOB U3MepPeHUI

Conepxanue netana (% 1o o0beMy) B IEPBUIHON ITAJIOHHON CMECH IleTaHa
u anbpameTmTHadTaNNHA, SKBUBAICHTHON MO0 CAMOBOCIUIAMEHSIEMOCTH UCTIBITYe-
MOMY IH3EIHHOMY TOIUTHBY, HAXOIAT IO (hopmyIie

x= A+ (A + A)) x 2= (47)

a1 —az

rae A1 — coaepxkanue netana (% mo o6bemMy) B IEPBUYHON STaIOHHOH CMECH,
JIAIONIeN COBIAJICHNE BCTBIIIEK MPH OOJIbIIEH CTENEHH CHKATHUS, YEM HUCIBITYEMOE
JU3eIbHOE TOIUTUBO (CMECh C MEHBIIMM IETAHOBBIM YHCIIOM); Az — TO JKe, IS
CMecCH, Jarollel COBMaieHHe BCIBIIIEK PY MEHBIIEH CTEIIEHU CXKATHS, YEM HCIIbI-
TyeMOe JU3EIBbHOE TOIUIUBO (CMECh C OOJNBIIMM IIETAHOBBIM YHCIIOM); a — CpPEIHEe
apu(pMETHIECKOE IMOKA3aHUI CTETICHH CXKATHUs MPU COBIMAJICHUM BCIIBIIICK IS UC-
MBITYEMOT'0 TU3EJIHOTO TOIUIMBA; a1 — TO JKe, A CMECHU LIeTaHa W alib(aMeTHlI-
Ha(TaJIMHA, COOTBETCTBYIOLICH A1; a2 — TO XK€, ISl CMECH I[eTaHa U allb()aMeTHII-
Ha(TaIMHA, COOTBETCTBYIOMICH A».

HcnpiTyeMoe Mu3enbHOE TOTUIMBO CPABHUBAIOT C BTOPHYHBIMH 3TAIOHHBIMHU
CMECSIMH IO TOH YK€ METOUKE H B TOH K€ TOCIIEIOBATEIIEHOCTH, YTO M CO CMECSIMH
W3 [IeTaHa 1 ab(haMeTHTHAPTATNHA.

Pe3ynbTaThl onpeneneHrs IeTaHOBOTO YMCHIAa OKPYTIISIOT MEJbIX €MHHII.
PacxoxmeHue pe3yibTaTOB Ha OJHOW yCTAaHOBKE HE JOJDKHO OTJIMYATBCS OT HUX
cpenHero apudmerndeckoro Oosee, yeM Ha 1,5 IETAHOBBIX CIVHMII, HA PA3HBIX
YCTaHOBKax He OoJiee, ueM Ha £2 [eTAaHOBBIX eIUHUII.

IletaHoBOE YHCIIO BIMSET HA WHIAMKATOPHBIE XapaKTEPUCTHKH AM3EIS: Tie-
PO 33IEP’KKH BOCTITIAMEHEHUS, CKOPOCTh HAapaCTaHUsI JaBICHUS U MAKCHMAaJIbHOE

JaBJICHUC, y}IeHbeIﬁ pacxoa TorinBa.
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[Ipu mOBBINIEHNH IETAHOBOTO YKCIa TOIUTUBA CKOPOCTh HApPACTaHHUs JTaBIIC-
HUS CHIDKACTCS M YMEHBIIAIOTCS KECTKOCTh pabOTHI ABUTATEIS, pacCX0/] TOILINBA U
JBIMHOCTH OTPa0OTAaBIIHX Ta30B.

KouTtpoabHbie BOMpochl U 3aJaHUSA

1.YTto Takoe meTaHOBOE YUCIIO M KAaKHe CBOWCTBA TOIUIMBA OHO XapaKTepH-
3yer?

2. B 4em cymHOCTb KeCTKOHM paboThl IU3ETHHOTO ABUTATEINs?

3. Kakue cBOWCTBA TOTUTMBA BIMSIOT HA MIPOIIECCHI paciibliia, cMeceo0pa3oBa-
HUS ¥ CTOpaHWUsI?

4.YTto BIMSET Ha MPOLECCH HArapooOpa3oBaHus B nuzene?

5.Kakue coequHeHNs TOIUIMBA BBI3bIBAIOT KOPPO3UIO JETAJEH pe3epByapoB,
TOTUTUBOTIOAAIONIEH anmnapaTypsl U IBUTaTemei?

6. IloueMy HeOITyCTHMBI MEXaHHYECKHUE IIPUMECH B TOILIHBE?

7. Kakoi BPC OKa3bIBACT BOAA, HAXOAAIIAACA B JU3CIIBHOM TOIUIMBE JICTOM,
3UMOK?

8. Kak neiicTByIOT enpeccopHble npucaaku?
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IIpakTuyeckoe 3ansiTue Ne 11

ONPEJEJEHUE TEMIEPATYPbBI BCIIBIIIKHA

1.1. lleas padoThi:

3aKpeIHTh 3HAHWS 10 KaYeCTBEHHBIM IMOKA3aTelsiM He(TEIPOIYKTOB, UX TIOXKapo-
OIIaCHOCTH, IPHOOPECTH HABBIKH 110 M3MEPEHHIO U PacueTy TEMIIepaTyphl BCIBIIKA HedTe-
TIPOITYKTA, OIICHUTH TIOXKAPHYFO OITACHOCTH IPOM3BOICTBA, IOMEIIICHUI U YCTaHOBOK.

1.2. 3agaumn padoThI:

03HAKOMHTECSI C METOJMKOHN OIpeIeIeHNs] TeMIIepaTypbl BCIIBIIIKN HedTe-
MIPOAYKTa, C U3MEPUTENBHBIM 000PyIOBaHHUEM U IPUOOPAMY;

MPOBECTH TOJTOTOBKY 00pa3ia HeTenpoaykTa, o0opyaoBaHus kK jabopa-
TOPHBIM UCIIBITAHHSIM;

MPOBECTH U3MEPEHHs TEMIICPATyPhI BCIBIIIKYA HE(PTEIPOIYKTa;

BBIYHCIIUTH TEMIIEPATypy BCIIBIIIKK HEPTENPOAYKTA C YUETOM HOIPABOK.

1.3. O6opynoBanue u npuGOPLI

Anmapar TB3 mis onpezeneHus TeMrepaTtypbl BCOBIIKA B 3aKPHITOM THIJIC,
nosryaBToMaruueckuii mpuoop ATB-1 u aBTomMatudeckwuii mpubdop ATB-20.

1.4. O0BbEKT UCIBLITAHHUSA: TOIINBO JU3EILHOE.

1.5. ITopsiioK BHINOJTHEHUS] PA6OTHI

OmnpeneneHne TeMIepaTyphbl BCIBIIKA He(YTEIPOAYKTa CIIEAYET IPOBOIUTH
B cootBetcTBHH ¢ ['OCT 6356-75 «HedTtenponykrel. MeTox omnpeeneHus TeMIie-
paTypsl BCIIBIIIKH B 3aKPHITOM THTJICY.

O6uue cBegenns. OnpeneneHne TEMIIEPaTyPhl BCIBIIKN HCTIONB3YIOT JUIS
OIICHKH Ka4eCTBa He()TETIPOAYKTOB H JUIA KJIACCH(UKAIIN TPON3BOCTBA, TOMETIE-
HUI 1 YCTaHOBOK II0 CTETICHH ITOKapHOI OITaCHOCTH.

TemnepaTypa BcnbIIIKH He)TENPOAYKTA - MHUHHMANbHAs TEMIIeparypa,
IIpU KOTOPOH MPOUCXOAUT KPATKOBPEMEHHOE BOCIUIAMEHEHHE MapoB MPOAYKTA OT
IUIAMEHH B YCJIOBHSIX UCIIBITAHUSL.

TeMmepaTypa BCIIBIIIKH XapaKTepHU3yeT M0kKapoomacHOCTh HeTenpoaykra

U 3aBUCHUT OT €ro (JpaKIMOHHOTO COCTaBa.
101



Temneparypa BCIIBIILIKK B 3aKPBITOM THIJIE IOJDKHA OBITH JUISL IU3EIBHOTO TOII-
sBa jeTHero He Hke 40°C, 3uMHero — He Hxke 35 °C 1 apKTUYECKOr0 — HE HHXKE
30 °C. Yewm BblllIe TEMIIEpaTypa BCOBILLIKHI, TEM MEHbLIE [TOXKAPHAs! ONIACHOCTh TOILIMBA.

Temmepatypa Benbliku HedTenponykra onpeneisiercss no 'OCT 6356-75
«Hedrenponykrsl. MeTon ompeneneHus TeMIEpaTypsl BCIBIIIKH B 3aKPHITOM
turney. CyIHOCTh METO/a 3aK/IF0YaeTCsl B ONPEACICHUH CaMOi HU3KOH Temrepa-
TypBI TOIUIMBA, IIPY KOTOPOH B YCIIOBHUSIX UCIIBITAHUS HaJl €r0 MOBEPXHOCTHIO 00pa-
3yeTCsl CMECh IAPOB M Ta30B C BO3LYXOM, CHOCOOHAs BCIIBIXUBATh B BO3LYXE OT UC-
TOYHMKA 3aKUT'AHUS, HO CKOPOCTh UX 00pa30BaHUs €lle HEJOCTaTOYHA ISl ITOCIIe-
JYIOIIEro ropeHus. /i 3TOro MCHBITyEeMBIN NMPOIYKT HAarpeBaeTCsl B 3aKPBHITOM
THUTJIE C IOCTOSTHHON CKOPOCTBIO IIPU HETIPEPHIBHOM IIEPEMEIINBAHIHY U HCIIBITHIBA-
€Tcs Ha BCHBIIIKY Yepe3 OIpeie/IeHHbIe HHTEPBAJIbl TEMIIEPaTyp.

Oo6opyaoBaHue 1JIs1 UCILITAHMIA.

Jns mpoBeZeHHs MCIBITAHUM HCTIONB3YIOT ammapat TB3 (pucyHok 24) ms
OIIpe/ieNICHNs] TEMIIEPATyPhl BCIIBIIIKY B 3aKPBITOM THIJIE, a TAKXKe MOJTyaBTOMATH-
yeckuit npudop ATB-1 u aBromaTnueckuidi npubop ATB-20. IIpu pasnornacusix B

OLIEHKE KauecTBa TOIUIMB NPUMEHSIOT anmnapar TB3.

TexHHUYeCKHEe XaPAKTEPUCTHKHU:

JlnanazoH nu3MepeHuii:

- 01 —30°C 10 +12°C ¢ )KHUAKOCTHOM GaHei;

- ot 12°C 1o 360°C ¢ Bo3mymHoii GaHei.
Tun GuTHISA: Ta30BBIIl WK MACISHBII.
[TapaMeTpbl 2IEKTPONUTAHUS:

HanpsbkeHue 220+22-33 B;

noTpebisemas MolHocTh He Gonee 400 Br;
nasnenue rasa ot 40 o 50 kI1a (ot 0,4 10 0,5

KI'C/KB.CM);

pacxon rasa He 6onee 8,5 x 10 m’/c.
Tabaputhsie pazmepsl: 490x225x275 MM,

Macca: 12 kr.
Puc. 24. Anmapat TB3 mist onpeeneHus TeMIiepaTypbl BCIBIITKA B 3aKPHITOM

THUTJIC
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TexHHUYECKHE XaPAKTEPUCTHKHU:

Juanason u3mepenuii ot 12 1o 370°C.
TounoCTb Onpenesenus Temneparypsi + 0,1°C
DIIEeKTPUYECKHH MOJKHUT, HE TpeOyeTcs ras.
ABTOMarH4eckas (puKcalys MOMEHTa BOCILIa-
MEHEHHSI TOILIHBA.

KoppekrrpoBka Temreparypsl BCIBIIKH Ha
6apoMeTpHYecKoe JaBICHUE B IUANa30He OT
630 o 810 mm.pT.CT.

TlapameTpbl JIEKTPOIUTAHUS:

Hanpsokenue 220+22-33 B;

noTtpebisiemMast MOIHOCTB He 6osee 500 Br;
Tabaputhsie pazmepsr: 370x400x295 mm,

Macca: 20 kr.

Puc. 25. ABromaTnueckuil annapat ais onpeneneHus Temneparypsl senbimkyu ATB-20

Ammapar Ay oTpefeNieHHsT TeMIepaTyphl BCIBIIIKKA HEPTEIIPOAYKTOB B 3a-

KpPBITOM THUTJIE TIOKa3aH Ha pUCYHKE 26.

Puc. 26. Annapat 11 onpeesieHus TEMIEpaTyphl BCIBILIKU:

1 — 3akHTraTenbHOE YCTPOHCTBO; 2 — 3aclOHKa; 3 — mepexonHas mydra Tep-

MoMeTpa; 4 — TepMOMETp; 5 — IPY>KUHHBIA MEXaHU3M; 6 — KPBIIIKA; 7 — MEIIalka;

8 — Turenp; 9 — MTUPT KPHIIIKH.
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Turens 8, kpbllka 6, 3aCIOHKU 2 U MEIIAIKK 7 anmapara U3TOTOBIEHBI U3
natyHu. Ha kpbllike pacnonoskeHo 3aKUraTeabHOe yCTPOUCTBO 1, Mpy>KUHHBIN Me-
XaHU3M 5 MepeMEeIeHNs 3aclIOHKH, IepexonHas Mmydrta 3 Tepmomerpa 4. B kom-
IUIEKT armapara BXOIUT Bo3aynHas 6ans. Turens u3 rae3na 6aHM BEIHUMAIOT C T10-
MolIbio yxBaTa. Ha BHyTpeHHEW CTOpOHE THUIJIS BBINOIHEH KPYTrOBOM YCTYIH, yKa-
3BIBAFOIIIH YPOBEHb HCTIBITYEMOTO JU3EIBHOTO TOITUINBA.

Tpu oTBepcTHs TpanenenaaIbHON (GOPMBI B KPBIIIKE 3aKPBIBAIOT 3aCIOHKOM
2. ITpu BpalleHNH 3aCIOHKH PYKOSITKOM OTBEPCTUS KPBIILIKY OTKPBIBAIOTCS, U 3a5KU-
raTenbHas JJaMITOYKa HAKJIOHSAETCA K OTBEPCTHIO. B mepBoHAYaIbHOE MOJIOKCHNE
3aCJIOHKA U JIAMIIOYKA BO3BPAIIAIOTCS MOJ ASHCTBHEM IPY>KUHHOTO MEXaHU3Ma 5,
PAacCIIONIOKEHHOTO B PYKOSITKE IEPEMEIIICHUS 3aCTIOHKH.

Ju3enbHOE TOIUIMBO MEPEMELIMBACTCA MEIIANKON C JIONAcTSIMHU, PUBOIUMOMN
BO BpALICHHUE HIEKTPOIBUTATENIEM; YACTOTa BparueHus mermanku 90... 120 mun'!,

Ammapat cHaOeH PeryIsiTOpoOM CKOPOCTH HarpeBaHUs, KOTOPBIH o0ecredn-
BaeT MOBBIIICHUE TEMIIepaTyphl UCTIBITYEMOro HepTeNpoIyKTa B TUTJIE allapara B
pexumax 5...6 °C3a 60 ¢, 1 °C 32 40...60 cu 1 °C 3a 30...40 c.

K 3axxurarenpHoMy M 3amanbHOMY YCTPOWCTBAM IOABOAUTCA ra3, AaBICHUE
KOTOpPOTr0 JOIDKHO OBITh He 6onee 50 kIla (0,5 krc/cm?). KOHTpONBHBI MIapUK am-
rapara JUaMeTpoM 3...4 MM CITy’KHT JUIsl pETYINPOBaHHs (POPMBI IUIAMEHH 3aKUTa-
TEJIBHOTO YCTPONCTBA.

OreKkTpuyecKoe MUTaHKE amlapara — OT CETH IMepeMEHHOTO TOKa Harpsbke-
HueM 220 B, wactoroit 50 I'i; MommHOCTE, TOTpeOIsieMas ammaparom, He 6osee 1000
B-A.

J1s KOHTPOJIS BCIIBIIIKA JU3ETFHOTO TOILUTHBA HCITOIB3YIOT CTEKILTHHBINA Tep-
momeTtp trma TH-1 Ne 1 co mkanoit ot 0 go +170 °C.

1.6. IToaroroBka o0beKTa

Ilepen ncnsITanueM obpaser JU3eIbHOTO TOTUINBA BCTPSIXUBAIOT 5 MUH B 0y-
TBUIKE, 3aII0JHEHHOM He Oojiee ueM Ha /3 ee BMECTUMOCTH. 3aTeM TOIUIMBO OXJIa-
KAAIOT JI0 TeMIIEPaTypbl, KOTOpask HUXKE MPENoIaracMoil TeMIeparypsl BCIIBIIIKI

Iu3enbpHOTO TorumBa (paszuuna 1o 17 °C).
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Ecnu B nu3enbpHOM TOILTHBE coep:kuTcs Bona (ae 6onee 0,05 %), ero obes-
BOXKHBAIOT CBEKEIPOKAJICHHBIM XJIOPHUCTHIM HATPUEM, XJIOPUCTHIM KalbIHEM WU
CEpHOKHUCITBIM HAaTpHeM U GuibTpyroT. Ha mcmeiTanme OepyT BEpXHHUH CITOH TU3eIb-
HOTO TOIUTHBA.

[Ipubop ycTaHABIMBAIOT Ha CTOJIE M C TPEX CTOPOH OKPYKAIOT IKPAHOM IS
3aIUTHI OT TIOTOKOB Bo3ayXxa. OcBelleHrne HECKOJILKO YMEHBIIAIOT, YTOOBI XOPOIIIO
ObLIa BUHA BCIIBIIIKA.

Turenb W KpPHIIKY MPUOOpa MPOMBIBAIOT PACTBOPHUTENIEM, BHICYIINBAIOT U
OXJIAXKIAFOT.

Turenb JOMKEH UMETh TEMIIEPATYPY HCIIBITYEMOTO TOIUIMBA, & HarpeBaTelb-
Hasl BaHHA — TEMIIEPATypy OKPY>KaIOIIEH Cpeibl.

HcnpiTyemMoe Au3enbHOE TOTUIMBO HAJMBAIOT B TUTENh 10 yKa3aTess YPOBHS
TOTLTUBA, TIPU STOM CMAa4YHMBaHUE CTEHOK TUTJIS BBIIIIE 9TOT'O YPOBHS HE 10Ty CKaeTCsl.
Turens 3aKpbIBAIOT KPBIMIKOW, MTOMEIIAIOT B HATPEBATEIbHYIO BaHHY, YCTaHABIIH-
BAIOT B MEPEXOAHYI0 My(DTy TEPMOMETP U 3a)KUTAIOT JAMIIOUKY 3a)KUTaTEIbHOTO
ycrpoiictBa. [Inams TaMImoYky peryiupyroT TaKuM 00pa3oM, 4ToObI opMa ee co-
OTBETCTBOBaJA (OpME KOHTPOIBHOTO IIapHKa Auamerpom 3...4 mMm. HarpeBarerns-
HYI0 BaHHY BKJIFOYAIOT B JJICKTPUYECKYIO CETh U HATPEBAIOT UCIBITYEMOE JU3EIb-
HOE TOIUTUBO B THIIIE. TOILIMBO MENIAIKON JOJDKHO ITEPEMEIINBATECS IIPH YacTOTE
ppamenns 90... 120 mun. ITo TEpMOMETPY CIENAT 3a TOBBIICHUEM TEMIIEPATYPHI
JU3ETBHOTO TOIUIMBA B THUTJIE, KOTOpas HE JIOJDKHA TOBBIMIATHCS Ooliee UeM Ha
5...6°C B MuHyTy. BapoMeTpoM m3mepsroT 6apomMeTprdeckoe JaBJICHUE.

1.6.1. MeTtoauka onpeaeneHus

HcnpiTanus Ha BCIBIIIKY HAYMHAIOT B TOT MOMEHT, KOT/Ia TeMIIepaTypa TOII-
mmBa Ha 17 °C HIDKe IpeAronaraeMoi TeMIiepaTypbl BCIBIIKA. B MOMEHT ncnbITa-
HUS MEIIAJIKY BBIKITIOYAOT, IIPUBOJIAT B ACHCTBUE PACIIONOKEHHBIN Ha KPBIIIKE Me-
XaHHU3M, KOTOPBIA OTKPBIBAET 3aCOHKY. OMycKaroT mjiamsi, B MapoBOe MPOCTPaH-
cTBO THIIIA 32 0,5 ¢, OCTABISIIOT B HWKHEM TOJIOKEHUHU | ¢ U 3aTeM MOJAHUMAIOT B

BepxXHee MOJI0KeHHE. 3a TeMIIepaTypy BCIBIIIKN JU3EIbHOTO TOIUTUBA TPUHIMAIOT
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MMOKa3aHUs TEPMOMETPA MPH YETKOM MOSBJICHUH [IEPBOT0 CHHETO IIAMEHH HaJl T0-
BEPXHOCTHIO TOIUIMBA BHYTPH THTJIS. 32 BCIBIIIKY HENB3s IPUHIMATH T0JTy00BaTHIi
OpeoIt, KOTOPBI HHOTJa OKPY’KaeT IUIaMs Iepet TeM, Kak IIPOu30iaeT (hakTiHdecKas
BCITBIIIKA. B ciTydae mosiBIIeHHsT HESICHOH BCIIBIIIIKH OIIBIT IIOBTOPSIIOT MIPU TEMITEpa-
Type Ha 1...2°C Bblte. Eciu mpu 3TOM BCTIBIIIKK HET, UCIIBITAHUS TIOBTOPSIOT.

Bo Bpems ucTibITaHuS Ta30Bast 3a)KUTaTeIbHAs JTAMIIOYKA JOIDKHA TOPETh M0~
CTOSTHHO.

1.6.2. O6padoTKa pe3yabTaTOB U3MepPEeHUId

O6paboTka pe3ynsraTos. [1pn nasmennn Beimie wim Hike 101,325 kIla (760

MM PT. CT.) BBOZST IIONPABKY Ha cTaHAapTHoe AaBieHue. Ee onpexnemnstor mo ¢op-

MyJie
At = —101'33235 “P %09 (48)
T At=0,0362x (760 — p) (49),

r7ie p U p’—@axTHdeckoe 6apoMeTprIecKoe JaBIeHUE, COOTBETCTBEHHO Klla
U MM DT. CT.

MOoHO TakXKe I0Ib30BaThCs TOIPaBKaMH, IIPHBEACHHBIMH B TabmwIe 26.

ITonpaBku Ha GapoMeTpUYecKHe 1aBJIEHUS

Tabmmua 26.
Bapomerpuueckoe naBjieHue [Tonpagka, °C
klla MM PT. CT.
84,8...88,4 636...663 +4
88,5..92,1 664...691 +3
92,2..95,7 692...718 +2
95,8...99.,4 719...746 +1
103,2...106,8 774...801 -1

TemmepaTypy BCHBIIIKK C TONPAaBKON BBIYUCIIAIOT anreOpandecKuM CIIoXKe-

HUEM HAaWJCHHOU TeMIIEpaTyphl U IOMPABKY.
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3a pe3ysbTaT UCTIBITAHUN IPUHUMAIOT CPeIHee apu(pMETHIECKOe HE MEHee
JBYX TIOCIICAOBATEIBHBIX ONPEICIICHUH, €CIIM PACXOXKACHHS MKy HIMHU HE Tpe-
seimator 2°C.

TB3-JIAB-01 IlonyaBromaTHyecKMii  aHAIM3aTOP  TeMIepaTypbl

BCIIBIINIKHA B 3AKPBITOM THIJIE.

Puc. 27. TlomyaBroMaTHYeCKHi ammapar IJisi ONpPEACICHUS TEMIICPaTypPhl
BCIIBIIIKA B 3aKPBITOM THUTJE 1O MeTony lleHcku-MapTeHca B COOTBETCTBHHU C
I'OCT 6356, ISO 2719, ASTM D93 (meton A u B).

DOKOHOMHYHAS AETEPHATHBA ITOJIHOCTHIO aBTOMAaTHICCKAM aHAIN3aTOPaM, C
OIHOHM CTOPOHBI, MPOCTOTA M YA0OCTBO MPOBEACHUS M3MEPEHHHA MO CPAaBHCHUIO C
PYYHBIMH ammaparami, ¢ Ipyroi cropoHsl. Kak paboraer TB3-JIAB-01: Brioupa-
€TCsI OJTHA U3 3aJIaHHBIX UCITBITATEIBHBIX MPOTPAMM, COOTBETCTBYIOIIAS AHATH3UPY-
eMOMY TPOIyKTy. Turens ¢ 0Opa3ioM moMeniaeTcsi B KaMepy HarpeBa, IpUBOJI Me-
ITaJIKK YCTaHABIMBAETCS B pabodee MOI0KEHHE, TTOKUTAeTCs TECTOBOE IIIaMs Ta-
30Boit ropenku. Haxxarnem knasumm [TYCK naunnaeTcst HarpeB oOpasia. B xone
M3MEPEHHI anmapar aBTOMaTHUeCKH HarpeBaeT Mpoly ¢ TpeOyeMoi CKOPOCThIO U
BBOJWT B TUTEJb UCIIBITATENILHOE TUIaMsl 110 BBIOpaHHOHW mporpamme. Kaxaplii pa3
nepe] OIMyCKaHNueM TOPEJIKH B TUTEIIb, 7S IPUBJICUESHHUs] BHUMAHUS ONepaTopa npu-
0op momaeT 3ByKOBOW curHai. Temmeparypa oOpasia oToOpa)xaercs Ha TUCILIEe.

MoOMEHT BCHBIIIKK OIIPCACIACTCA BU3YAJIbHO, IIPU 3TOM OHNEPATOP HAKUMACT
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kHonky CTOIL Ilpu naxxatun kaonku CTOII Ha nucniee oToOpaxaercs Temiiepa-
Typa BCIIBIIIKH.

Oco0eHHOCTH KOHCTPYKITMH: BOJIbIIION CHMBOJIBHBIN AUCIIICH Ha 4 CTPOKH
JaHHBIX. 3arnaTeHTOBaHHAS KOHCTPYKIUS MarHUTHOM My ThI Memanku (MeX1y Mo-
TOPOM M MEIIAJIKOH OTCYTCTBYET MEXaHMYECKOE 3aleTUICHNE) TapaHTHPYET BBICO-
KYIO Ha/Ie)KHOCTh NIEPEMEIINBAIOIIET0 MEXaHI3Ma W 00eCIIeINBACT NCKITIOUNTENb-
HYIO NIPOCTOTY oOpareHust ¢ mpubopoM. ['azoBas cxema anmapara MO3BOJISIET HC-
ITOJIF30BaTh NOPTATUBHBIE OAJUTOHYMKH CO CXKIDKEHHBIM T'a30M. Ananrtep Ui IMox-
KITIOYEHHS] MUHI-0aJUIOHOB BXOJUT B KOMIUIEKT ITOCTaBKU. D((EKTHBHBIA BEHTH-
JIATOP TIO 3aBEPLICHUHU SKCIEPIMEHTa OBICTPO OXJaXaeT HarpeBaTeNbHY0 KaMepy
10 33JIaHHON TEMIIEPATYPBHI.

ITporpammusie Bo3moxHOCTH: [lamaTe Ha 20 mporpamm ucneitanuit. [Ipen-
YCTaHOBJIEHHBIE MPOTPAMMBI Ul aHAIN3a Pa3JINYHBIX MPOTYKTOB (B T. 4. TU3EI]b-
HbIe M IIC€YHBIC TOIUIMBA, ABMAI[MOHHBIC TOIUIMBA, Ma3yThl, TpaHC(HOPMATOPHOE
Macno). CrernuanbHas mporpaMMa JUist OBICTPOTO OIpEAeNEHHs TeMIIepaTyphl
BCIIBIIIKY HEN3BECTHOTO MPOJYKTAa. BO3MOXKHOCTE peanu3anuy pa3iuyHbIX MOJY-
aBTOMAaTHYECKHX M PYYHOTO peKMMOB. CelaibHbIe PEKUMBI TSI HCCIEIOBaHUS
BBICOKOBSI3KHX 00pas3IoB.

TexHuueckue xapakrepuctuku  TB3-JIAB-01

Jmara3oH m3MepeHns TeMireparypsl Benbinky, °C ot +15 mgo +370*

Yacrota Bpammenust Memaiku, oo/muH  30...240

TTotpebisiemast MOIITHOCTH OT CeTH MepeMeHHoro Toka 220 B, He 6onee, Bt 600

T'abaputHbIe pa3Meps! amnmaparta, He 6oiee, MM 350x250%280

Macca ammapara, He 6oiee, kT 6,5

* [Ipn pabote B o0macTH TeMIepaTyp, HIDKE TeMIIepaTypbl OKpYyXKaromen
cpenpl, TpebyeTcs IpeIBapuTeIbHOE OXITaXKACHIE THIIIA ¢ 00pa3oM, HalpuMep, B

MOPO3UJIBHOH Kamepe.
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IIpunoxenue

T'OCT P 52368-2005 (EH 590:2009). TorumBo ausensHoe EBPO. Texauue-

ckue ycioBus. [27.09.13]

5. TEXHUYECKUE TPEBOBAHUA

5.1. TommmBo JOJDKHO COOTBETCTBOBATH Tpe60BaHI/IHM HaCTOAIICTO

CTaHJapTa U U3TOTOBIATHCA IO TCXHOJIOTHUH, yTBCp)KI[eHHOﬁ B YCTAaHOBJICHHOM I10-

psIKe.

5.2. TTo pU3HKO-XUMHUYECKUM U SKCIUTYaTAIIMOHHBIM TIOKA3aTelsIM TOTI-

JIMBO JTOJDKHO COOTBETCTBOBATH TPEOOBAHUAM, YKa3aHHBIM B Tabmmre 27.

Tabnuma 27. TPEBOBAHNA K TOIINIMBY

HanmeHnoBaHue nokasaress 3HavyeHue MeTton uCTIbITaHHS

1. LleranoBoe yucio, HE MEHEE 51,0 Io [1], [2] wmu T'OCT 3122, TOCT
P 52709, TOCT P 15195

2. lletaHOBBI MHJCKC, HE MEHEE 46,0 o [3], [4]

3. IInotrocts npu 15 °C, Kr/Ky6.M 820 - 845 Io [5], [6], [7], [8] wu TOCT P
51069, 'OCT P CO 3675-2007

4. TTomMuuKInIecKre apoMaTHIECKue Io [9], [10]

yrieBoaoposl 3), % (mo macce), He 8,0

Oouee

5. Comepxanue cepbl, MI/Kr, He boJee, Mo [11],[12], [13], [14], [15], [16],

JUISL TOTLITUBA: [17] wau TOCT P 51947

Bup I 350,0 Mo [13], [14], [15], [16], TOCT P

Bup 11 50,0 52660, 'OCT P EH UCO 20846

Bup 111 10,0 Mo [13], [14], [15], [16], TOCT P
52660, 'OCT P EH UCO 20846 u
[51]

6. TemnepaTypa BCHBILIKH B 3aKpbl- ITo [18], [19] umu I'OCT 6356,

ToMm tHrie, °C, BbIlie 55 I'OCT P EH UCO 2719

7. Kokcyemocts 10%-Horo octatka ITo [20], [21], [22] nau TOCT 19932

pasroHkH , % (1o macce), He Ooiee 0,30

8. 30sbHOCTB, % (110 Macce), He OGonee | 0,01 ITo [23], [24] mu 'OCT 1461

9. Coneprkanue Bojibl, MI/KT, He 6osiee | 200 o [25]

10. O6uiee 3arpsi3HEHUE, MIVKT, He 60- | 24 Io [26]

nee

11. Koppo3us menHO# tuiacTiHKH (3 9 Io [27], [28]

npu 50 °C) 6), eAUHULIBI 110 IIKaJIe Knacc 1

12. OxucnutenbHasi CTaOUIBHOCTD: ITo T'OCT P EH MCO 12205, [29],

obIree KOJIMYECTBO ocaaka, I/kyo. M, | 25 [30]

He Oonee

13. CMa3pIBaroIas CriocOOHOCTD: ITo [31], [32], TOCT P UCO 12156-

CKOPPEKTHPOBAHHbIH THaMETp MATHA 1

usHoca npu 60 °C, MM, He OoJiee 460
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14. KunemaTtuueckast BA3KOCTh mpu 40

Io [33], [34] wm TOCT 33

°C, KB. MM/C 2,00 - 4,50

15. ®pakinoHHbII1 COCTaB: o [35], [36] wu TOCT 2177 (me-
npu Temneparype 250 °C, % (1o o6b- | 65 tox A), TOCT P EH UCO 3405
eMy), MeHee

npu temmneparype 350 °C, % (o 066- | 85

eMy), He MeHee

95% (110 00beMy) NeperoHseTcst Ipu

Temnepatype, °C, He BbIme 360

16. ConepxaHre METHIOBBIX 3pUPOB o [37]

JKUPHBIX KHUCIIOT, % (110 00beMy), HE 7,0

6oee

5.3. Knumatndeckue ycIoBUS U METO/IbI HCTIBITAHUH.

Tommmso U1 YMEPCHHBIX KIIMMATUYCCKUX yCHOBI/Iﬁ JOJDKHO COOTBECTCTBO-

BaTh TPEOOBAHMUAM, YKa3aHHbBIM B Tabnuie 28.

Tabmuua 28. TpeboBaHUs K TOILIMBY I YMEPEHHOTO KiMMara

Haunme- 3HaueHne A copTa Merox
HOBaHHE | A B C D E F HCIIBITA-
[oKasa- HUS
Tes

IIpenens- - o [41]
Has TEM- N
neparypa I'oCT
¢dunbTpy- | S 0 -5 -10 -15 20 22254
€MOCTH,

°C, He

BBIIIIE

Tommmso JUTA XOJIOAHOT'O M apKTUYCCKOI'0 KiInMaTa JOJI)KHO COOTBECTCTBOBAThH

TpeOOBaHMSM, YKa3aHHBIM B Ta0muie 29.
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Tabnuna 29. TpeOoBaHUs K TOIUIUBY VIS XOJIOJHOTO

1 apKTHYCCKOI'0 KiluMaTa

HaunmenoBanne 3HayeHue I Kiacca Merton uc-
noKasareis 0 1 2 3 4 MBbITAaHUS
1. IIpenenbuas o [41]
TeMIepaTypa wm [OCT
(unbTpyemMocTy, 22254
°C, He BBIIIE -20 -26 -32 -38 -44
2. Temmeparypa o [42]
nomyTtHeHus, °C,
HE BBIIIE -10 -16 -22 -28 -34
3. TInotHOCTH NpH Io [5], [6],
15 °C, xr/ky6. M [71, [8]
800 - 800 -845 | 800-840 | 800-840 | 800-840 | umI'OCT
845 P 51069,
I'OCTP
HCO 3675
4 KunemaTtnueckas o [33],
BSI3KOCTB 1ipH 40 1,50- 1,50 -4,00 | 1,50 -4,00 | 1,40 - 4,00 | 1,20 - [34] nmm
°C, KB. MM/C 4,00 4,00 I'OCT 33
5. IleraHoBoe To [1], [2]
YHUCJI0, HE MEHEee 49,0 49,0 48,0 47,0 47,0 umu OCT
3122,
TOCTP
52709,
IoCTP
EH 15195
6.1leTaHOBBIN HH- Io [3], [4]
JIEKC, HE MEHEe 46,0 46,0 46,0 43,0 43,0
7. OpaKkIUOHHBIN o [35],
COCTaB: [36] mmm
JI0 TeMIIepaTypbl IoCT
180 °C, % (1o 2177 (me-
o0bemy), He bonee | 10 10 10 10 10 o1 A),
J10 TeMIIepaTypbl IroCTP
340 °C, % (no EH UCO
o0bemy), He Obonee | 95 95 95 95 95 3405
8. Temmepatypa [TIo 'OCT
BCIHBIIIKY B 3aKPBI- P EH UCO
ToM THrie, °C ,He 2719 wim
HIDKE 55 55 40 30 30 [18],[19],
T'OCT
6356

TomnuBo He JOJDKHO COACPKATh MCTAJNIOCOACPIKAIUC ITPUCATKHU.
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JlomyckaeTcsi IpUMEHEHNE KPacHTENCH, KpOMe 3€JIeHOro M roiyboro
LBETA, 1 MAapKEPOB.
7. TIPUCAIKUA
JUis ynydineHns SKCITyaTalHOHHBIX CBOMCTB TOIIMB JOITYyCKAeTCs UC-
MOJIb30BaTh IPUCAIKHU, HE TPUUUHSIONINE BPEia 310POBBIO IPaX1aH, OKpYy-KaroIen
cpeze, UMYIIECTBY (PM3UUECKUX U IOPHIMYECKUX JINII, )KU3HH U 30POBBIO JKHUBOT-

HBIX U PaCTCHHIA.

KoHTpoJbHBIE BONPOCHI H 32/1aHUS

1.910 Ha3bIBAIOT TEMIIEPATYPOIl BCIBIIIKY, U KAKUE CBOMCTBA TOILIMBA OHA
XapaxkTepusyer?

2.Kax MapKupyIOT TOIUIHBA JUIS OBICTPOXOIHBIX AU3ETICH?

3.Kakumu CBOHCTBaMH JOJDKHO 00J7aaTh SKOJIOTHUECKH YUCTOC AU3ETBHOE
TOILIUBO?

4.Kaxue npuOOops! HCIOIB3YIOT JUIA ONPEeTICHNS TeMIIePaTyphl BCIIBIIIKU?

5 Kakue Tp€60BaHI/I$I K TOIUIMBY JUIS1 XOJIOAHOTO U apKTUYECKOI'O Ki1umara’?
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IIpakTuyeckoe 3ansTue Ne 12
ONPEJEJEHUE KHHEMATHYECKOM BA3KOCTH
HE®TENIPOAYKTA

1.1. llean paboThi:

3aKpeNUTh 3HAHUS [0 TEOPUH TeueHHs He(TenmpoayKToB, NIpHOOpecTH
HABBIKM 110 H3MEPEHUIO W PACUeTy KMHEMAaTHIeCKOW BA3KOCTH MAacia, OKa3bIBalo-
I1ee BIMSHIE Ha CMAa3bIBAIOININE CBOHCTBA.

1.2. 3agaumn padoThI:

03HAKOMMTECSI C METOAMKOIl ONpeeIeH!s] KHHEMaTHIeCKOH BSI3KOCTH, C U3-
MEpUTETHHBIM 000PYAOBaHHEM U TIPHOOpaMH;

MPOBECTH NOATOTOBKY 000py10BaHHS M TPHOOPOB K Ta00PaTOPHBIM HCIIBITA-
HUSIM;

MPOBECTH U3MEPEHHs KHHEMaTHYECKOH BA3KOCTH HE(PTEIPOyKTa,

BBIYHCIIUTH 3HAYCHUE NTOKa3aTeNell KHHEMaTH4eCKOH BI3KOCTH.

1.3. O6opynoBanue u npuéOpsI

KammmisipHpie BUCKO3HUMETPHI H3 CTEKIIa ¢ MaJbIM KO3()(HUIIMEHTOM TeMITe-
paTypHOIO pacCIIUpEHHS, CEKYHIOMEp, TEPMOCTaT, TEPMOMETP, JJICKTPOHArpeBa-
TeJb, MEIIANKa, 3JICKTPOABHIATEIb.

1.4. O0bEKT UCHBbITAHUS: HEPTEIPOIYKT (MOTOPHOE MACIIO)

1.5. Tlopsinok BHINMOJIHEHUSI PAdOTHI

Kunematudeckas Bsa3kocth omnpenaeisercs mo ['OCT 33 — 2000 «Hedrenpo-
nyktel. [Ipo3padnslie n Henpo3padHble KuIKOCcTH. OmpeneneHne KHHeMaTHIeCKOH
BS3KOCTH M pacyeT ANHAMHUYIECKOM BI3KOCTI.

O0uue cegeHnsi. CBOWCTBO XHUIKOCTH OKa3bIBATh CONPOTHBIICHHE TeUe-
HUIO (IIEpEeMEIIEHHIO OJHOTO CJOS XKHIKOCTH OTHOCHTEIBHO APYTOro) IHof Aei-
CTBHEM BHEIIIHEIl CHIIBI Ha3bIBACTCS BSI3KOCTBIO (BHYTPEHHMM TpeHueMm). [Ipemst-
CTBHE NEPEMEIICHHUIO CJIOEB JKHIKOCTH CO3/IAI0T CHIIBI MOJICKYJISIPHOTO CLETUICHHSI.
Bsi3kocTb — 3TO BHyTpEHHEE TPEHHE WM COIPOTHUBIICHUE TEUSHHUIO XKHKO-

CTH.
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BSs3KOCTh OMpeAesSIIOT st )KUAKHX He(TENPOLYKTOB, HAMPSHKCHUE COBHUIA
KOTOPBIX IPOIOPLHOHAIBHO CKOPOCTH AC(HOPMALUH, TO €CTh U HBEOTOHOBCKUX
)KPIZIKOCTCf/i. Bs3kocTh MX HE 3aBHCHT OT KacaTeIbHOTO HapsOHKEHUA U I'paucHTa
CKOPOCTH. Pa3in4aioT AMHAMUYECKYI0 H KHHEMATHYECKYI0 BSI3KOCTH.

JnHamuyeckast BA3KOCTh WM KOI(GOUIMEHT AUHAMHYECKON BSI3KOCTH —
3TO OTHOLIEHHUE JEHCTBYIOIIETO KacaTeJIbHOTO HANIPSKEHUS K IPaIUEHTy CKOPOCTH.
JnHaMu4uecKast BSI3KOCTh CITY)KUT MEPOil COMPOTUBIICHHS KUAKOCTH TSUCHHIO.

3a eMHUILY AMHAMUYECKOH Bsi3kocTH B ccteMe CU npuHsiTa BA3KOCTB TaKoi
JKUJKOCTH, KOTOpasi OKa3bIBaeT conpoTtusieHue B 1| H B3auMHOMY mepeMenieHuIo
JBYX CJIOEB KHAKOCTH IIOMAAbI0 1 M%, HAXOJAIIMXCS OJUH OT APYrOro Ha PpaccTo-
SIHUU | M ¥ IepeMelaroNnuXxcsi ¢ OTHOCUTEIBHON CKOPOCThIo 1 M/c.

Cxema B3aMHOTO MEPEMEILEHHSI CJI0eB )KUIKOCTH NTOKa3aHa Ha pUCYHKe 28.

im

Puc. 28. Cxema B3aMMHOT0 IepeMENICHHS CIIOEB KHUAKOCTH.

Enunnneit nuHamudeckoii Bsi3kocTH B cucteMe CH gBisgercs mackamib-
cexynna (ITa c). Ha npaktuke nmpumensror mlla ¢ = 107 Ila ¢, a Taxke caHTHITya3
(cIT = mlIIa c).

JIMHAMHYECKYIO0 BSI3KOCTH 1) HAXOIAT KaK MPOW3BEACHWE KUHEMATHIECKON
BSI3KOCTH KHJKOCTH ¥ U €€ IMIIOTHOCTH p MPHU TOH K€ TeMIeparype:

n=173 Xp. (50)

KunemaTruuyeckasi BA3KOCTb - 9TO OTHOIIIEHHE TUHAMHYECKOW BS3KOCTHU 1)
JKUJIKOCTH K IJIOTHOCTU P TPU TOH K€ TeMIleparype:

9 =n/p. (51)

KunemaTtuuyeckasi BA3KOCTb CIYXHUT MEPOW CONMPOTHUBIICHHUS )KUIKOCTU Te-

YCHUIO IO BIIMAHUEM I'PDaBUTAIIUOHHBIX CHUJIL.
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Merton onpeneneHuss KHHEMAaTHYECKON BA3KOCTH 3aKJIF0YACTCSl B M3MEPCHUU
BpPEMEHH HCTEYCHHsSI OINPEICIICHHOTO 00BeMa HCIBITYEMOH KXHIKOCTH IO BIIHS-
HHUEM CIUTBI TSDKECTH.

KunemaTH4yeckyio BSI3KOCTh HAXOASIT KAK NMPOM3BeeHHE H3MEPEHHOTO
BpeMeHH HCTeYeHHs H MOCTOSTHHOI Mpuéopa 1/ onpeaeeHus BA3KOCTH.

B cucreme CH enmHunel KMHEMATUYECKOH BA3KOCTH siBhgerca m>/c. Ha
HpaKTHKE MPMMEHAETCS MEHbIIAA €qMANNA — MM>/c= 10 M%/c, a Tak)ke CAaHTHCTOKC
(cCr = Mm%/c).

Bs3kocTh TOTUIMBA B ONTUMAIIBHBIX TpeieiaX ooecreunBaeT OecrepeboiHyo
paboTy ABHraTeNss U MUHHUMAIBHBIA H3HOC CMa3bIBAEMBIX TOILIUBOM jetaineii. Torm-
JIUBO C BBICOKOW BSI3KOCTHIO MOYKCT HAPYIIUTh 3aJaHHBIN PEKUM MOJAYU U MTOBbI-
CHUTb TIOTEPH HA TPECHHUE.

KunemaTuuyeckasi BSI3KOCTh — COIPOTHUBIICHHE JKUIKOCTH TCUCHHIO O]
neiicteueM rpasutanuu. (FOCT 33 —2000).

Kunemarudeckast BI3KOCTh XapaKTEpU3yeT MPOKAYHBAEMOCTh H CMa3bIBa-
wInHe cBoiicTBa roprodero. OHa 3aBUCHUT KaK OT TPYIIIOBOTO H YIIIEBOIOPOIHOTO
cocTaBa He(TCIIPOAYKTA, TaK U OT BHEIIHUX (PAKTOPOB — TEMIIEPATYPHI, TaBICHHS
(Harpysku), CKOPOCTH CIBUra. BBHICOKOBSI3KOE TOILTUBO ILUIOXO HMPOKAYMBACTCS IO
TOIUTMBHOU cucTeMe. Hu3kas BA3KOCTh rOprodero He o0ecrednBacT ONTHMAIIBHBIH
PEKUM TPEHHS, YTO TOBBIIIACT U3HOC JCTaJICH ABUTATEIIs.

Kunemarudeckast BSI3KOCTh AM3EIBHBIX TOIUIMB HAXOJUTCSA B MpeAeaax
1,5 — 6,0 mm*/c (mpu 20 °C).

Kunematudeckas Bs3kocth omnpenaensercs mo 'OCT 33 — 2000 «Hedremnpo-
nykThl. [Ipo3padnbie u HEMpo3pavHble KUAKOCTH. OnpenerneHne KHHeMaTHIeCKOM
BSI3KOCTH W pacyeT JUHAMHUYECKOH BS3KOCTH». CYIIHOCTh METOJa 3aKII0YaeTCs B

HM3MEPEeHNH BPEMEHH HCTCUCHHS, ONpPEIeICHHOTO o0beMa He(TempoayKTa, MOJ
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BIIMSIHUEM CHIIBI TSDKECTH Yepe3 KaJHMOPOBAHHBINA CTCKISIHHBIA BHCKO3UMETD, IPU
(ukcupoBanHoii TeMmneparype (s Tomus 20 u 40 °C).

Amnmaparypa. s onpeneneHuss KHHEMaTHIeCKOH BSI3KOCTH HEe()TEIPOIyK-
TOB MPUMEHSIOTCSI KalTMIUIAPHBIC BUCKO3UMETPHI H3 CTEKIIA ¢ MaJIbIM KO3 HITHCH-
TOM TeMIIepaTypHOro pacimpenus (Tadm. 30).

BI/ICKOSI/IMCTPI)I, TIPUMCHIACMBIC JIJIA PA3JIMYHBIX JUAITa30HOB BA3KOCTH

Tabmuma 30.
Tumn BUCKO3MMeTpa Jlnana3oH Bs3KO-
ctH, MM%/c
Buckosumetpsl Tia OcTBanbaa Al IPO3PaYHbIX XKUIKOCTCH:
Kanon-®enckellunkeuda (BIDKT-4) 0,5...20 000
BIDKT-2 0,6...10 000
BHCKO3HMETPHI ¢ BUCSYHM yPOBHEM IS IPO3PAYHBIX KHIKOCTEH:

BIDKT-1 (BC/UIL/CJI) 0,6...17 000
V66enone 0,6...30 000
BHCKO3UMETpBI ¢ 0OPATHBIM IIPOTOKOM ISl [IPO3PAYHBIX U (3,5...100 000)
HENPO3PaYHBIX KUAKOCTEH: 0,3...100 000
BHXT (Kanon-®eHcke-Onaks) 0,6...20 000

(0,4...20 000)
BC/HIT/PD 0,6...300 000

Jus Bucko3uMeTpoB Tuna OcTBabAa U ¢ BUCSYUM yPOBHEM BPeMs UCTEde-
HUS TOJKHO ObITH He MeHee 200 ¢, a 1711 BACKO3UMETPOB ¢ 00OpaTHBIM MPOTOKOM —
6onee 200 c.

Bo mu3bexaHne HEOOXOAMMOCTH BBEICHHS IIONPABOK HAa KHHEMATHUECKYIO
SHEPTHI0 BUCKO3UMETPHI PACCUMTAHBI Ha BpeMs muctedeHus 6osee 200 cek., 3a mc-
KIIIOYEHUEM CIELUANIBHBIX yKa3aHui. [103ToMy Kax bl AUana3oH KUHEMaTHYECKOR
BA3KOCTH TPeOyeT UCIOJIb30BaHHUS BHCKO3MMETPOB ONPEAEICHHOTO AUaMEeTpa.

OTevecTBEHHAs IPOMBIIUIEHHOCTD BBITyCKaeT BUCKO3UMETphI TuoB BIDK-
1, BIDK-2, BIDXK-4, BIDKT-1, BIDKT-2, BIDKT-4, BHXX, BHXT. Bucko3umerpbt
tuna BIDK u BHX BeimyckaroTcs gecsiTd TUIIOPa3MepOB, C JUaMETPOM Kaluisipa
ot 0,34 mm 110 6,85 MMm. Buckosumerps Tuna BIDKT Beinmyckatotcesi cemu TUIIOpa3-
MepoB, ¢ auamerpoM Kamwuisipa ot 0,37 mm 1o 1,47 mm. BuckozumeTpsl Tuna
BHXT BrintyckaroTcst T TUIIOPA3MEPOB, ¢ AUaMeTpoM Kanuiuisapa ot 0,45 MM 10

1,41 mm.
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OmnpezeneHre KNHEMAaTHUECKOH BSI3KOCTH IPOBOJSAT MPU CTPOTO 3aJaHHOM
Temreparype. sl 3TOro BUCKO3UMETP MOTPYXKAIOT B TEPMOCTAT C PETYJIUPYEMOH
TeMIIepaTypoil 1OCTaTOYHOHN ITyONHBI, YTOOBI B MOMEHT H3MEPCHUS PACCTOSHHUS OT
o0pa3na B BUCKO3UMETPE JI0 BEPXHETO YPOBHS )KHAKOCTH B OaHe M OT o0pa3ua a0
nHa GaHu 6bUM He MeHee 20 MM. B unTepBaie Temmeparyp ot 15 no 100 °C Tepmo-
CTaT JOJDKEH OOECTIEYMBATh TOYHOCTH TOAepxkanus Temmeparypsl + 0,02 °C mo
BCEH BBICOTE BHCKO3MMETPOB MJIM B IIPOCTPAHCTBE MEXKTY BHCKO3UMETPAMH U Me-
CTOM pacIoyIokKeHHs TepMomeTpa. [Jist TeMrepaTyp, HaXOIsIIUXCS BHE YKa3aHHOTO
MHTEPBasa, M3MEHEHHUS TEMIIEPATYPhl HE JOJDKHBI peBbmarh + 0,05 °C. O6ummii
BUJI COBPEMEHHBIX TEPMOCTATOB JUIS OIPEACICHHUS KUHEMATHYECKOW BSI3KOCTH

TIPEICTABIICH Ha PUCYHKe 29.

JKumkocTHOH TepMOCTaT mpeJHa3HaueH JUIs TOYHOTO
HoJepKaHus TeMIIepaTyphl B TUAIA30HE TeMIlepaTyp oT +20
10 +100°C nmeeT BCTPOCHHBIH OJIOK TEPMOPETyIMPOBAHHUS.
Ipu Temneparypax Hike 45 °C TpebyeTcst oxlaxJIeHue Tep-
MoCTaTa IPOTOYHOMN BOIOI € IOMOIIBIO BCTPOCHHOTO TEILIO-
OOMEHHHKA.

TexHHuecKkHe XapAKTePUCTHKHU:

CrabunbHocTb nozepxanus temnepatypsl + 0,01 °C

I'paguentst Temneparyps! Ha 100 MM BeicoTs! £ 0,01 °C

IMoTpednsemas MOIIHOCTD OT CETH MEPEMEHHOTO

Toka 220B - 2,2 kBt

T'abaputhblie pa3mepsl - 470 x 250 x 420 MM
Pasmepsl BHyTpeHHel BaHHBI - 282 x 110 x 337 Mmm
KonnuecTBO TeCTOBBIX MECT - 4 B psijt
Heob6xonumslii 00beM Temnonocurens — 20 1

Macca Tepmocrara 6e3 TeIIoHOCHTeNs — 23 KT

Puc. 29. TepmocTar 115 onpenencHus KHHEMaTUIeCKOH BA3KOCTU
IIPU TOJIOKUTENbHBIX Temneparypax VIS-T-05
Jlnis HaroJMHEeHUs! TepMocTaTa UCIONb3YIOT MPO3PaYHy0 )KUAKOCTh, KOTOpast
0CTaeTCsl B )KUAKOM COCTOSHHHM TP TEMIIEpaType UCIBITaHUs. B 3aBucumoctu ot
TEMIIEPaTypbl MCIBITAHKS AJIS 3aII0JIHEHHS TEPMOCTATa PEKOMEHTYETCsl HCIOIb30-

BaTh CJICAYIOIINEC PCAKTUBBI:
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ot munyc 60 10 15 °C — ciupT 3TUIIOBBI TEXHUYECKUH HITH CIUPT STHIIOBBIH
peKTH(UKAT, WK n300KTaH Texuudeckuid mo 'OCT 4095;

ot 15 510 60 °C — AMCTHIIUPOBAHHYIO BOAY;

ot 60 10 100 °C — rmunepun no FTOCT 6824, pa3basnenHsIii Bogoi 1:1, umu
CBETII0C HE(PTSHOE MacJIO.

carimre 90 °C — 25 %-Hblii pacTBOp a30THOKHCIOro ammonus 1o [OCT 22867.

s KOHTpOIISL HaJ, TEMIIEpaTypOH KUJIKOCTH B TEPMOCTATE MCIIONIB3YIOT Ka-
TMOPOBaHHBIE )KUAKOCTHBIEC CTEKISTHHBIC TEPMOMETPHI C TOYHOCTBIO ITOCIIE KOPPEK-
THpoBKH He MeHee + 0,02 °C uiu BhIIIe MU JpyTHE TEPMOMETPUYECKHE YCTPOHCTBA
paBHOIICHHOH MM Oojiee BBICOKOH TouHOCTH. ITpn mpuMeHeHHH KannOpOBaHHBIX
KHUJIKOCTHBIX CTEKIITHHBIX TEPMOMETPOB PEKOMEHAYETCS HCIIOIB30BATh [IBA TEPMO-
MeTpa. Eciu B 01HOM 1 TOM e TepMOCTaTe UCTIONB3YIOTCA 1Ba TEPMOMETpa, OKa-
3aHMS UX TIPH 9TOM HE JOJDKHBI OTIHYaThCs Gonee yem na 0,04 °C.

Jliist usMmepeHus Temnepatyp e auanasona ot 0 1o 100 °C creayer ucnosn-
30BaTh KaIMOPOBAaHHbIE KUIKOCTHBIE CTEKIISTHHBIE TEPMOMETPBI ¢ TOYHOCTBIO IIO-
cie koppektupoBku + 0,05 °C u BbILIE, a PY MIPUMEHEHHH JBYX TEPMOMETPOB B
OJTHOM H TOM )K€ TepPMOCTaTe UX MMOKa3aHUs HE JOJDKHBI OTJIMYAThCs OoJee 4eM Ha
+0,1°C.

T'OCT 33-2000 TpeOyeT HCIONB30BaTh JINOO 3apyOeKHBIC TEPMOMETPEI 3a-
JAaHHBIX XapaKTEPUCTHK, JHOO0 JOMyCKaeT UCroib3oBanue tepmomerpoB THH-10
mo 'OCT 400 nwmu tepmometpoB TP- I, TP-II mo T'OCT 13646. OnHako Tepmo-
meTpsl TUH-10 nmerot ueny generus 0,05 °C, B To Bpems kak TOCT 33-2000 tpe-
OyeT KOHTPOJMPOBATh TeMIIEpaTypy TepmocTara ¢ Todnocth + 0,02 °C. ITosTomy
JUIS ONIPEAETICHUS] KHHEMAaTHIeCKOW BA3KOCTH PEKOMEHYeTCs! HCTIONB30BaTh CIIe-
[IHAITFHO BBIITyCKa€MBIE OTEYECTBEHHOHN MTPOMBIILIEHHOCTHIO TEPMOMETPHI IS TOU-
HbIX u3MepeHudt tuna TP.

Bpemst ncteueHHs XKHUIKOCTH 4Yepe3 KaNWIIIP BUCKO3MMETpa H3MEpSIeTCs

YCTPOWCTBOM, JAAIOIIUM BO3MOXKHOCTh OTCYETa BPEMEHH ¢ TOYHOCTHIO 110 0,1 cek u
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HMMEIOLM HorpemHocTs usmepenus + 0,07 %, xoraa CHUMarOT MOKa3aHUS B MH-
tepsatie oT 200 o 900 cek. [JJomyckaeTcs UCIOIb30BaHUE CEKYHIOMEPOB C IIEHOM
nenenus 0,2 cex.

B nmabopatopun ucmonp3yeTcs clieayromas cxeMa npudopa puc. 30.

Puc. 30. IIpubop ans onpeneneHns KWHEMAaTHYECKOH BA3KOCTH HepTenmpoayKTa:
1 — TepmomeTp; 2 — MelIanKa; 3 — BUCKO3UMETP;4 — IIEKTPOIOIOTPeBa-

TeNb; 5 — Kamwuiap BUCKO3UMETpa; 6 — TepmocTar (OaHs).

Hedrenponykr, HaxoAsmuiicss B BUCKO3UMETPE, TIOTPYKAIOT HE MCHEE YeM
Ha 20 MM HIDKE yPOBHS XKUIKOCTH B OaHe 1 Ha 20 MM Hax THOM cocyaa. bario Buc-
KO3UMETpa CHAOXKAFOT YCTPOWCTBOM JUISA PETYINPOBAHUS TEMIICPATyPHI )KUAKOCTH.

Jlns 3amosiHeHUs TEpMOCTAaTa UCHOJB3YIOT CIELYIOIINE )KUKOCTU: TEXHUYE-
CKUHM 3TUJIOBBIM cIIUPT - A7 TeMIeparypsl oT - 60 1o +15 °C; qucTUIMpoBaHHYIO
BOAY -IU1s TeMnepatypsl oT 15 1o 60 °C; riuieprH uitu pacTBOp IIMIIEPHUHA C BOJOH
1: 1 mm cBeTsI0€ HEPTIHOE MAaCIIO - JUIs TemIieparypbl cBbie 60 °C.

IIpoBenenne ucnbiTanuii. Ilepen mpoBemeHMEM HCIBITAaHUS HOZOHPAIOT
BHUCKO3UMETP C MIPeNIeTaMy U3MEPEHUs, COOTBETCTBYIOIIMMH OKUIAEMOH BSI3KOCTH

UCTIIBITYyeMOro HedTenpoaykra. Bucko3uMmeTp JOKEH OBITh CyXWM M YHUCTBHIM.
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Mexy onpeneneHUsIMA BUCKO3UMETP IIPOMBIBAIOT PACTBOPUTEIEM U CyLIaT BO3-
IyxoM. B kauecTBe pacTBOpHTENIEH NPUMEHSIOT OEH3MH-PACTBOPUTEND IS PE3UHO-
BOM ITPOMBIIIIIEHHOCTH, HEUTPAJIBHBINA 3(Up, alleTOH, TOIYOolI U T. I1. [leprnoandeckn
BHCKO3UMETP IPOMBIBAIOT XPOMOBOH CMECHIO, 3aTEM MPOIOIACKHBAIOT JUCTHILIH-
POBaHHOI BOJIOH, allETOHOM H CYIIAT BO3LYXOM.

1.6. IToaroroBka o0beKTa

[IpoOy HedTenpomykTa PUIBTPYIOT Yepe3 CUTO, CTEKILSTHHBIN MM OyMa)kHBIH
¢mreTp. Ilpn HeoOXomuMoOCTH HEMTEPOIYKT CymIaT OE3BOAHBIM CyIh(POHATOM
HaTpUs WM NPOKAJICHHON KPYNHOKPUCTAJUIMYECKONW ITOBAPEHHON COJIBIO U 3aTEM
¢mIpTpyIoT Yepe3 OymaxkHbIH (uneTp. Ecnu BsA3kocTe HedTenpomykTa ompene-
JISIOT TIPH Temreparype Hmwke 95 °C, To ero mpeaBapuTeIbHO Mo0TpeBarT. Buc-
KO3UMETp 3alOJHIIOT UCTBITYEMbIM HEe(QTENPOLAyKTOM U MOMEIAI0T B 0aHIo, Te
YCTaHABIIMBAIOT HYKHYIO TEMIIEPaTypy.

1.6.1. MeTonuka onpeeeHUst

IIpu onpeneneHuN KHHEMAaTHUECKOH BA3KOCTH HE(PTEIPOIYKTOB C TOMOIIBIO
BUCKO3UMETpOB Tuna OcTBajba U BUCKO3UMETPOB C BUCSIYMM YPOBHEM BpeMs UC-
TEUCHUSI OTPEJEISIOT HE MEHEee TPeX pa3, a MPH HCIOJIb30BAHUU BUCKO3UMETPOB C
00paTHBIM OTOKOM — HE MEHEE JIBYX.

1.6.2. O6padoTka pe3yIbTaTOB U3MepPeHUIt

KuHeMaTHYECKYIO BA3KOCTB ¥ (MM?/C) HCIIBITYeMOro He)TEIpOayKTa Omnpe-
JETISIOT 110 (hopMyIie

9=CxXr, (52)

rae C — IOCTOSHHAsA BUCKO3MMETPa, MM/C? (laHa B CBHIETENLCTBE O MPO-
BEpKe); T — cpeqHee apUPMETHUECKOe 3HAYCHNUE BPEMEHHU MCTCUCHUs HedTemnpo-
JyKTa B BUCKO3UMETpE, C.

Pesynbprarel pacueTa KMHEMAaTHYECKON BS3KOCTH 3allCHIBAIOT IO YETHIPEX
3HAYAIIMX TUPP.

Kunnemarnueckyro BS3KOCTb V BBIYHCISIIOT OTJEIBHO AJISI KaKIO0TO U3 JIBYX

BUCKO3UMETpA.
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3a pe3yabTaT onpeacICHUA KHHEMaTH4YECKON BSI3KOCTHU HCHBITyeMOﬁ HpO6LI
TOIIMBA IIPUHUMAIOT CPEAHEC apI/I(bMeTI/I‘IeCKOG pacCUUTaHHBIX 3HAYCHUH KHHEMa-
THYECKON BSI3KOCTH Ha KaXJI0M H3 BHUCKO3UMCTPOB, €CJIK PACXOKACHUC MCEKIAY

HuMU He npesbimaet 0,35 % oT cpenHero 3HaueHusl.

Pazmuaneie BHJIbI BUCKO3UMETPOB MPCACTABJICHBI Ha pHUC. 31

a

Tl

—i

BIT#K-1 BITZK-2

BHAC

Puc. 31. Paznuynble THIIBI BUCKO3UMETPOB
KoHTpoJibHbIe BONPOCHI M 3a/1aHUS

1.Kakue OKCIUTYyaTallMOHHBIC Tpe6OBaHI/I}I MPEABABIIAIOT K CMa304YHbIM MaTe-

puanam?
2.B uem pasHuIa MEK/TY KUAKOCTHBIM M TPAHHYHBIM PEKUMAMU TPEHHS?

3.Kaxue cBoiicTBa Macesn BIMSIOT HA U3HOC IIPH KMIKOCTHOM M I'PaHUYHOM
TpeHun?
4 Kaxk BiusieT BS3KOCTh Macja Ha paboTy TPYIIMXCS OBEPXHOCTEH?
5.Kak MOXHO IOHM3UTH TEMIIEPATypy 3aCTHIBAHUS Macen?

6.B uem cymHOCTb IpoLecca OKUCIEHU?
7.Kak ompenernsercss KHHEMaTH4ecKas BI3KOCTh HeTempoIyKTa?

8.Kakue mprOOpEI UCTIONB3YIOT IS OTIPEICIICHIS BI3KOCTH?
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IIpakTuyeckoe 3ansaTue Ne 13
OIIPEJIEJIEHUE BA3KOCTHO-TEMIIEPATYPHBIX
CBOMCTB MOTOPHOT'O MACJIA

1.1. Illean paboThi:

3aKpPCTIUTh 3HAHUA IO OLCHKE BA3ZKOCTHO-TEMIICPATYPHBIX CBOMCTB MOTODp-
HOT'O Maclia, IPHOOPECTH HaBBIKH M0 U3MEPEHHMIO U pacyeTy HHJIEKCa BI3KOCTH, OKa-
3BIBAIOIEMY BJIMSHHE HA SKCIUTyaTallMOHHbIE CBOWCTBA Maca.

1.2. 3agauu padoThI:

O3HAKOMHUTCA C MeTOI[PIKOﬁ onpeacjicHus napameTpoB, ¢ USMCPUTCIIBHBIM
o0opyaoBaHNEM U IPUOOpaMH;

MPOBECTH MOJATOTOBKY Macjia M 00OpYyAOBaHMSA K JIAOOPAaTOPHBIM HCIIBITa-
HUSIM;

IIPOBECTH HU3MEPEHUS BA3KOCTHO-TEMIIEPATYPHBIX CBOMCTB MOTOPHOIO
Macia;

BBIYMCIIUTH HHJIEKC BA3KOCTH 00pa3LoB MOTOPHOTO Macia

1.3. Ob6opyaoBanue u npudoOpsI

Kanusisipable BUCKO3UMETPBI U3 CTEKJIA ¢ MaJIBIM KO3()(QULIUEHTOM TeMIIe-
PaTypHOTO PacCIIMPEHUs, CEKyHIOMEp, TEPMOCTAT, TEPMOMETp, 3JIEKTPOHArpeBa-
TEIlb, MEIIAJIKA, JICKTPOBUTaTEllb.

1.4. O0beKT UCHBITAHUA: MOTOPHOE MaclIo.

1.5. ITopsiioK BHINOJTHEHUS] PA6OTHI

Kunematudeckas Bs3kocts omnpenensercs mo ['OCT 33 — 2000 «Hedremnpo-
nykTel. [Ipo3padnslie n Henpo3padHble XKuIKoCcTH. OmnpeneneHne KHHeMaTHIeCKO
BA3KOCTH U paCUuCT I[HHaMH‘{eCKOﬁ BSBKOCTH.

1.6. IToaroroBka o6bexTa (cMoTpute padory Ne 12).

1.6.1. Metonuka onpeneeHus (cMotpute padoty Ne 12).

OO0mue cBegeHus. BA3KOCTh CIIy>)KUT OCHOBHBIM ITapaMeTPOM MOTOPHBIX

macen. [To Hemy Macia MapkupytoT. OT BS3KOCTH MOTOPHOTO Macia Impu pabodnx

122



TeMIepaTypax B ABUraTese 3aBUCUT KaYeCTBO CMA3bIBaHUSI TPYLLUXCS JIeTallel U UX
H3HOC.

Kunemaruyeckasi BSI3KOCTb CMa304YHBIX Macesl ONpENeNseTcs,, Kak Ipa-
Buso, npu Temmneparypax 50 uwiau 100 °C mo 'OCT 33-2000. CymHocTs MeTOa,
TOPSIIOK OTIpEeNICHHs TTOKa3aTeys, MPUMEHIeMbIe MPHOOPHI TakUe ke, KaKk IpH
NIPOBEJCHUH aHAJIN3a TOPIOYETO.

IIpu onpeneneHnu BSI3KOCTH Macel BO3MOXKHO Kak 3aBBILICHUE, TaK U 3aHU-
JKEHHE pe3yJIbTara.

3aBEIIIeHNE pe3yIbTaTa Jallle BCETO SIBIISETCS CIICACTBIEM YMEHBIICHHS ITPO-
XOIHOTO CEYEHHs KalmWUIIpHON TpyOku Bucko3uMmerpa. [IpoxonHoe ceueHne Ka-
MMAIDTIIPa MOTYT YMEHBIIIATh MEJIKOANCIIEPCHBIE MEXaHHYECKHIE IPUMECH, CoJeprKa-
Mecs Kak B OTpabOTaHHBIX Maciax, Tak M B OTOOPAHHBIX U3 CHCTEM CMa3KH arpe-
ratoB. Kpome Toro, Takoe sxe OTpHuIiaTeIbHOE BIUSHNAE MOTYT OKa3bIBaTh MIPUCAJIKY,
coJieprkalnuecst B TOBapHbIX Maciax. IloaTomMy mocie aHann3a Takux Macel Heoo-
XOAMMO IPOBOJIUTH OUHCTKY BUCKO3UMETPA OT BO3MOXKHBIX OTJIOKEHUH, YTOOBI OHI
HE HaKaIIMBAJIKCh U B JANbHEHIIIEM He BIUSUIA Ha Pe3yJIbTaT UCIBITaHUSL.

3aHMKEHHBIE PE3YIIbTAThl BO3MOKHBI IIPU aHAIM3€E Macell, COAEPKaIIUX MPO-
TUBOU3HOCHBIC M BSI3KOCTHBIC MPUCAIKK. Takue Maciia 00JIaat0T BBICOKHMU aJire-
3MOHHBIMU CBOWCTBAaMH U 3a KOPOTKOE BPEMs MOJHOCTBIO HE CTEKAIOT CO CTEHOK
PacIIMPEHHON YacTH BUCKO3UMETPOB. [103TOMY Ipu aHanu3e Takux mMaces yBelu-
YeHHE BPEMEHH HCTIBITaHUS JaeT 0oJiee MpaBUIbHBIE PE3YIIbTaThL.

BsizkocTb MOTOPHOIO Maciia U3MEHSETCS] B 3aBUCUMOCTH OT TEMIIEPATYyphl: €
TIOBEHIMICHUEM TEMIIEPaTyphl BSI3KOCTh TOHIKAETCS. VIHTCHCHBHOCTD HW3MCHEHUS
BA3KOCTH Macjia IIPH N3MEHEHNH TEMITEPaTyphl Y Pa3IMIHBIX MOTOPHBIX Macel He-
OJIMHAKOBa. XapakTep BA3KOCTHO-TEMIIEPATYPHOI KPUBOM OLIEHUBAETCSI HHAEKCOM
BsiskocTu (MB).

HHaekce BA3KOCTH XapaKTepU3yeT H3MEHEHHUE BA3KOCTH Macell B 3aBUCUMOCTH

OT TEMIIEPATYPhI, TO €CTh MOJOI'0OCTh Bﬂ3KOCTHO-TeMHepaTypH0ﬁ Kpl/lBOi;I Macjia.
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BsI3K0CTh MOTOPHBIX Macell ¢ BBICOKUM HHJEKCOM IIPH U3MEHEHHH TeMIIepa-
TYpPbl U3MEHSAETCSl HE3HAUUTENBHO, a BSI3KOCTh Macell ¢ HU3KMM WHIIEKCOM — 3Ha-
YHUTEIBHO.

WHneke BA3KOCTH Maces OLIEHWBAIOT B YCIOBHBIX eIuHHIAX. Onpenensior
€ro CrIIoco00M CpaBHEHHsI KPUBOH BSI3KOCTH HCIIBITYEMOTO Maciia ¢ aHaIOTHYHBIMU
KPHUBBIMH JIBYX STAJIOHHBIX Maced. OHO M3 HUX XapaKTEepPHU3yeTCsl OYCHb MOJIOTOH
KpUBOH, ero MHIEKC BSI3KOCTU NpHUHAT 3a 100 eauHun, Apyroe — KpyTol KpUBOH,
HH/IEKC BSA3KOCTH MPHUHAT 32 0 eqiHNUI]. BA3KOCTE 3TaOHHBIX ¥ UCITBITYEMOTO Macel
onuHakoBa mpu temmnepatype 100 °C.

MortopHble Macia ¢ 06onee BBICOKMM HHIEKCOM BSI3KOCTH OOJagaroT JIyd-
IIMMH TEXHUKO-IKCIUTyaTallHOHHBIMH CBOMcTBaMH. J{JIs TIOBBIMICHHS HHACKCA BA3-
KOCTH B MOTOpHBIE Maclia T00aBIISIOT BA3KOCTHBIEC IPUCAIKH.

3aryImeHHBIMH Ha3BIBAIOTCA MAacia, COAEPIXKAIHe BA3KOCTHYIO MPUCAIKY.
ManoBsi3k0e MUHEpPAJIBHOE MACJIO XapaKTepU3yeTcs IOoN0roi KpuBoil. B aTo macio
J00aBIAIOT BA3KOCTHBIE NPHUCAIKH (MOMMU300yTHIICHBI M MOIHAIKHIMETaKpHU-
natsl). [lonyuaroT 3aryiieHHO€ MOTOPHOE Maclo, BSI3KOCTh koToporo mpu 100°C
yBEIMYEHA 32 CUeT 100aBICHUS BA3KOCTHOM mpucaky, a BszkocTs npu 0 °C npu-
MEpHO Takas ke, KaKk ¥ Y MaJOBS3KOIr0 He3aryIieHHOro MHHEepalbHOro Macia. Ta-
KHM 00pa3oM, OJTy4aroT 3arylIeHHOE MacIo C II0JIOTOH BA3KOCTHO-TEMIIEpaTypHOH
KPHUBOH 1 BBICOKUM HHIIEKCOM BSI3KOCTH.

3arymeHHble Maciaa OO0JIAal0T XOPOIIMMH BSI3KOCTHO-TEMIEpAaTypHBIMH
CBOIMCTBaMH M TEKYUECTHIO IIPU HU3KHX TEMIIEpaTypax, CHOCOOCTBYIOT JIETKOMY U
OBICTPOMY IYCKY ABHUTATEIS B XOJIOJHOE BpEeMs rojia, 00pa3yroT HEOOIBIIIOe KOJH-
YeCTBO Harapa M 00ecleunBarOT MUHIMAJIBHBIC TIOTEPH MOIITHOCTH Ha TPEHHUE, YTO
BeZICT K SKOHOMHH TOIUTHBA.

Jis moacuera MHAEKCA BA3KOCTH OIPEACIAIOT KHHEMATHUECKYIO BSI3KOCTh
ucneITyemoro Mmotoproro macna rnpu 40 u 100 °C. Iopsaok onpeaeneHus u3IoKeH

B pabote Ne 7.
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1.6.2. O6padoTKa pe3yJbTaTOB U3MeEpEeHUIH

Wupekc Bsa3koctu VB BerMucsror o popmynam

— 9= .
MB = 5= x 100; (53)
uB = 2= % 100, (54)
93

rae Y - KuHeMaTH4eckas Bs3KocTh Macia mpu 40°Cc MHIEKCOM BSI3KOCTH,
paBubiM 0, obnagatomero npu 100 °C Takoi ke KHHEMaTH4YeCKOH BA3KOCThIO, KaK
UCTIBITyeMOe Macio, MM2/c (cCT); 9y — KMHEMATHYECKAs! BS3KOCTH MCIBITYEMOTO
macna pu 40 °C, mm%/c (cCr); 9, - KHHEMaTHYeCKas BA3KOCTh Macna npu 40 °C ¢
HMHJIEKCOM BsI3KOCTH, paBHbIM 100, obamgaromero nmpu 100 °C takoit ke KHHeMaTH-
YECKOM BA3KOCTBIO, KAK UCTIBITYEMOE Maciio, Mm2/c (cCr),

93 =9 —9U,. (55)

ITo stum popmynam Beraucistror VB, ecni knHeMaTHIecKast BA3KOCTh Macia
npu 100 °C raxoautes B npenenax 2... 70 mm?/c (cCr).

3uauenus Y u 9;0epyT u3 Tabnuuel 14. Ecnu nis HaliJeHHOTO 3HAYeHUs Kh-
HEMaTHYECKOW BS3KOCTH UCHBITYEMOTO MOTOPHOT'O Maciia B ATOH TabJHIe HE yKa-
3aHBI U U U3, HO OHO HAXOIWTCS B JHWana3oHe NMPHUBEACHHBIX 3HAUYCHUH, TO ¥ U U3
PACCUYHTHIBAIOT METOIOM JTHHEHHON WHTEPIIOIIALHH.

WHpekc BI3KOCTH MOTOPHOT'O Maciia OKPYIIIAIOT 10 LEeNoro yucia. TodHocTh
pacuera mpu 95 %-HO#l HOBEPUTEIBHON BEPOATHOCTH, NODKHA COOTBETCTBOBATH

IaHHBIM Ta0IHIE! 31.

Tabmuma 31. K onpenenenuio HHIeKca BA3KOCTH

KunemaTtuueckas TouHOCTH
BA3KOCTb ITPH B =0 HMB =100
100°C, mm*/c (cCT) | nosroOpsie- BOCIIPOM3BO/IN- | TOBTOPSEMOCTH | BOCHPOM3BOJIM-
MOCTh MOCTh MOCTh

4 2,4 4,8 1,7 34
6 2,1 4,2 1,3 2,6
8 1,9 3,7 1,1 2.2
15 1,5 3,0 0,7 1,4
30 1,2 2,5 0,4 0,9
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Ecnmu i ©3MepeHHOro 3HAYCHUS] KHHEMATHYECKOH BA3KOCTH HCITBITYEMOTO
Macya B Tabimrie 31 He yka3aHa TOYHOCTb, HO 3TH 3HAUCHHUS HAXOJATCS B IHAITa30HE
MIPUBENICHHBIX 3HAYCHUH, MX PACCUUTHIBAIOT METOJIOM JIMHEHHON HHTEPITOIIALINH.

IIpumep pacuera. B pesynpraTe MpOBEICHHBIX HCIBITAHUI OBLIO yCTAHOB-
JIEHO, YTO BA3KOCTH HCIBITYEMOTO MOTOpHOro Macia npu 40 °C pasHa 61,58 Mm?/c
(cCr), a mpu 100 °C - 8 mm?/c (cCT).

ITo Tabmuue 14 maxomsat 9= 100, 95=40,4 mm?/c (cCT).

[lony4yeHHBIC TaHHBIC TOACTABISIOT B yPABHECHHUE !

B =[(100 — 61,58) : 40,4] x 100 =95,1.

WHpekc BA3KOCTH OKPYTIIIIOT 10 Lenoro yncna: B=95.

ITo Tabmune 31 HaXOOUM MOBTOPSIEMOCTh U BOCIIPOU3BOJUMOCTD IS KUHE-
MaTudeckoif Baskoctu 8 Mm?/c (cCr):

HB = 0 noBTopsiemocts 1,9, BocriponzBoaumocTs 3,7.

MB =100 nosropsiemocts 1,1, BOCIPpOU3BOAUMOCTS 2,2.

Ilo stum nanubM nHTEpnonsuuei ans VB = 95 nomnydaror noBTopsieMocTh

1,14, BoctiponsBogumocTs 2,28.

Ta6mina 32. 3HaueHne KHHeMaTHdeckoi Baskoctr Macen rpu 100 °C, mm%/c (cCr)

Kunemaruueckas Kunemaruueckas
BA3KOCTb ITPH 9 3 9, BA3KOCTB IIPH ) 3 9,
100 °C, mm*/c 100°C, mm%/c
(cCr) (cCr)
1 2 3 4 1 2 3 4
6,0 57,97 | 19,78 | 38,19 11,1 176,6 | 80,20 | 96,45
6,1 59,74 | 20,57 | 39,17 11,2 179.4 | 81,65 97,71
6,2 61,52 | 21,38 | 40,15 11,3 182,1 | 83,13 98,97
6,3 63,32 | 22,19 | 41,13 11,4 184,9 | 84,63 100,2
6,4 65,18 | 23,03 | 42,14 11,5 187,6 | 86,10 101,5
6,5 67,12 | 23,94 | 43,18 11,6 190,4 | 87,61 102,8
6,6 69,16 | 24,92 | 44,24 11,7 193,3 | 89,18 104,1
6,7 71,29 | 2596 | 4533 11,8 196,2 | 90,75 105,4
6,8 73,48 | 27,04 | 46,44 11,9 199,0 | 92,30 106,7
6,9 75,72 | 28,21 | 47,51 12,0 201,9 | 93,87 108,0
7,0 78,00 | 29,43 | 48,57 12,1 204,8 | 95,47 109,4
7,1 80,25 | 30,63 | 49,61 12,2 207,8 | 97,07 110,7
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1 2 3 4 5 6 7 8
72 82,39 | 31,70 | 50,69 12,3 210,7 | 98,66 | 112,0
73 84,53 | 32,74 | 51,78 12,4 213,6 | 1003 | 1133
74 86,66 | 33,79 | 52,88 12,5 216,6 | 101,9 | 1147
75 88,85 | 34,87 | 53,98 12,6 2196 | 103,6 | 116,0
7,6 91,04 | 3594 | 55,00 12,7 2226 | 1053 | 1174
7,7 93,20 | 37,01 | 56,20 12,8 2257 | 107,0 | 118,7
7.8 9543 | 38,12 | 57,31 12,9 2288 | 108,7 | 120,1
7,9 97,72 | 39,27 | 5845 13,0 2319 | 1104 | 1215
8,0 100,0 | 40,40 | 59,60 13,1 2350 | 112,1 | 122,9
8,1 102,3 | 41,57 | 60,74 132 238,1 | 113,8 | 1242
8,2 104,6 | 42,72 | 61,89 13,3 2412 | 1156 | 1256
8,3 106,9 | 43,85 | 63,05 13.4 2443 | 1173 | 127,0
8,4 1092 | 4501 | 64,18 13,5 2474 | 119,0 | 1284
8,5 11,5 | 46,19 | 65,32 13,6 250,6 | 120,8 | 129.8
8,6 113,9 | 47,40 | 66,48 13,7 2538 | 122,6 | 1312
8,7 116,2 | 48,57 | 67,64 13,8 2570 | 1244 | 1326
8,8 118,5 | 49,75 | 68,79 13,9 260,1 | 1262 | 134,0
8,9 120,9 | 50,96 | 69,94 14,0 2633 | 128,0 | 1354
9,0 1233 | 5220 | 71,10 14,1 266,6 | 129,8 | 1368
9,1 125,7 | 53,40 | 72,27 14,2 2698 | 131,6 | 1382
92 128,0 | 54,61 | 73,42 143 273,0 | 133,5 | 139,6
93 130,4 | 55,84 | 74,57 14,4 2763 | 1353 | 141,0
9.4 132,8 | 57,10 | 75,73 14,5 2796 | 1372 | 1424
9,5 1353 | 5836 | 76,91 14.6 283,0 | 139,1 | 1439
9,6 137,7 | 59,68 | 78,08 14,7 2864 | 141,1 | 1453
9,7 140,1 | 60,87 | 79,27 14.8 289,7 | 142,9 | 1468
9,8 142,7 | 62,22 | 80,46 14,9 2930 | 144,8 | 1482
9,9 1452 | 63,54 | 81,67 15,0 296,5 | 146,8 | 149.7
10,0 1477 | 64,86 | 82,87 15,1 300,0 | 148,8 | 1512
10,1 152,9 | 66,22 | 84,08 15,2 3034 | 150,8 | 152,6
10,2 152,9 | 67,56 | 85,30 15,3 3069 | 152,8 | 154,1
10,3 1554 | 68,90 | 86,51 154 3103 | 1548 | 1556
10,4 158,0 | 7025 | 87,72 15,5 3139 | 156,9 | 157,0
10,5 160,6 | 71,63 | 88,95 15,6 317,5 | 158,9 | 1586
10,6 163,2 | 73,00 | 90,19 15,7 321,1 | 161,0 | 160,1
10,7 1658 | 74,42 | 91,40 15,8 3246 | 163,0 | 161,6
10,8 168,5 | 75,86 | 92,65 15,9 3283 | 1652 | 163,1
10,9 1712 | 77,33 | 93,92 16,0 331,9 | 167,3 | 164,6
11,0 173,9 | 78,75 | 95,19
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[Ouarpamma 3aBncuMocTh BASKOCTH Macna no SAE oT TemnepaTypsl BO3AyXa
45°C_40°C_-35°C | -30°C| 25°C | -20°C | -16°C| 10°C__£°C___D°C | #5°C |+10°C +15°C | #20°C | +25°C| +30°C_+35°C | +40°C| +45°C +50°C

I
SAE 15\ -30

L1 1 1 | |
SAE 15W -40

45'C 40°C -35°C -30°C -25°C -20°C -15°C -10°C -5°C  0°C  +50C +10°C +15°C +20°C +26°C +30°C +35°C +40°C +45°C +50°C

Puc.32. Jlnarpamma 3aBUCHMOCTH BsI3KOCTU Macia 1o SAE oT TemmepaTypsl

BO3/IyXa.

KoHTpoJibHbIE BONIPOCHI U 33/IaHUSA

1.Kak MeHsieTcs BSI3KOCTh B 3aBUCUMOCTHU OT TEMIIEPaTyphI?

2.YT0 HA3bIBAIOT MHIIEKCOM BSI3KOCTH M KaK IEHCTBYIOT MPHUCAIKHU, yIydlla-
IOLIUE BSI3KOCTHO-TEMIIEpaTypHbIe CBOMCTBA Macen?

3.Kak onpenensitor HHAEKC BA3ZKOCTU?

4 Kax BrusieT TemIiepaTrypa Ha OKUCIICHUE U pa3pylIeHUe YIIeBOAOPOIOB Ma-
cen?

5.B "eMm cymHOCTh mporiecca JJaKo-H HarapooOpa3oBaHUs B IBUTATEIIAX ?

6.KakoBbl Ha3HAUCHHUE U MEXAHU3M JIEHCTBHUS MOIOIIHMX TPUCATIOK?

7.Kak BrusieT KauecTBO Macell Ha MEXaHUYECKHI U KOPPO3HUOHHBIN U3HOC?
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8.IloueMy HemOMyCTUMO HalMYUe aOpa3UBHBIX MEXAHHYCCKUX MpHMeced B
CMa30YHBIX MaTepHaax?

9.Kak xmaccuuIupyoT MOTOpHBIE Maciia MO 3KCIUTyaTal[iOHHBIM CBOW-
crtBam?

10.Pacckaxxute 0 Kiaccu(UKaluyu MOTOPHBIX MAcell 10 BA3KOCTH.

11.Kax MapkupyIoT MOTOpHEIE Macia?

12.Kakne MOTOpHBIC Maciia MPUMEHSIOT JIsl OCH3MHOBBIX JBHTATEICH?

13. Kakne MOTOpHBIE Maclia HCIONB3YIOT B AU3EIISAX?
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IIpakTuyeckoe 3ansTue Ne 14
ONPEJEJIEHUE IPEJEJIA TIPOYHOCTH
HA CJIBUT IIJIACTUYHOM CMA3KH

1.1. lleas pa6oThi:

3aKpENUTh 3HAHMSA MO COCTaBY M AKCIUIyaTaIl[iOHHBIM CBOMCTBaM IIIACTHY-
HBIX CMa30K, MPHOOPECTH HABBIKK 110 U3MEPSHHIO M PACUETy Ipeena MPOYHOCTH
Ha CIBHT IJIACTUYHON CMa3KH.

1.2. 3agaumn paGoThI:

03HAKOMMTECSI C METOJUKOHN OIpeesIeH s Ipe/iena IPOYHOCTH Ha CIIBUT, C
HM3MEPUTETHHBIM 000PYAOBaHNEM U IpHOOpaMu;

MPOBECTH MOATOTOBKY IJIACTUYHON CMa3KH U 00OpyAOBaHMA K Jaboparop-
HBIM HCIIBITAHUSAM;

MPOBECTH U3MEPEHH IIpe/iena IPOYHOCTU Ha CIBUT IUNITACTUYHON CMAa3KH;

BBIYHMCIINTH 3HAYCHUE NIpeJiesia IPOYHOCTH Ha CIBMT;

1.3. O6opynoBanue u npuéOpsI

IInactomerp K-2

1.4. O0beKT MCNBITAHUS: [JIACTUYHBIE CMa3KH.

1.5. ITopsiioK BHINOJTHEHUS] PA0OTHI

Omnpenenenne mpenena MPOYHOCTH Ha CIBUT IDIACTUYHOW CMas3Kd CIeIyeT
rpoBoauTh B cooTBeTCTBUH ¢ ['OCT 7143-73. «Cma3ku muactTudHble. MeTo 1 onpe-
JETICHNS TIpeJieia IIPOYHOCTH H TEPMOYIIPOUHCHHUSD).

Oo0mue cegenusi. IlnacTuunble cMa3Ku NPOSBISIFOT CBOMCTBA, NMPUCYILUE
TBEPAOMY TEIIy B COCTOSIHHUM IOKOSI MJIM TIPH MPHJIOKECHUH K UX IOBEPXHOCTH HE-
6osnpmoit critel. OHE HE TEKYT M COXPaHSIOT cBOrO (opMy. Korma mpunoskeHHas K
CMa3Ke CHJIa IIPEBBIIIAeT HEKOTOPOe 3HAUCHHE, IITACTUYHAS CMa3Ka HAYMHAET TeYb.

IIpenen mpoyHOCTH XapaKTepU3yeTCs] MUHIMAIbHBIM HalpsDKEHUEM CIIBUTA,

IIpU KOTOPOM B IUIACTUYHOM CMa3Ke pa3pyIlaeTcs CTPYKTYPHBIM KapKac U OHa IIpU-
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oOpeTaeT TekyuecTs. [IpeenoM NpouyHOCTH Ha CABUT IUIACTUYHOM CMa3KH Ha3bIBa-
€TCsl KPUTUUECKOE 3HAUEHHUE CUJIbI, OTHECEHHOE K €AMHULIE IJIOLIA/N C/IBUTa CJIOEB
CMa3KH. 3a eIMHUIY U3MEPEHHUS 3TOHM BETUMYMHBI MPHHAT nackais (I1a).

3HayeHue mpeaesa NPOYHOCTH Ha CABUI ONPEIEINISIETCS B OCHOBHOM Kaue-
CTBOM 3aryCTUTEIIS U €ro KOHIEHTpauuel B IacTuyHoi cmaske. Ilpenen npouxo-
CTH 3aBHCHUT OT TEMIIEPaTyphI: TIPU MOBBIIIEHUH TEMIIEPATYPhl OH CHIXKaeTcs. Tem-
neparypa, pu KOTOpOH Ipeesn NPOYHOCTH CTAHOBUTCS PaBHBIM HYJIIO, SIBJISIETCS
HCTUHHOHN TeMIepaTypoi mepexo/ia CMa3Kki U3 TUIACTUIHOTO B JKUAKOE COCTOSTHUE
U XapaKkTepu3yeT MpeeN MPUMEHEHMSI IIIACTUIHONH CMa3KH.

Uewm BhILIE TIpeies MPOYHOCTH Ha CABHT IJIACTUYHON CMa3KH, TEM OHA JydIle
yAep KABaeTCs Ha TOBEPXHOCTH. UTOOBI cMa3Kka He CTeKalla ¢ TPYIIUXCS TOBEPXHO-
CTel moj AeWCTBUEM IIEHTPOOESKHON CHIIBI B TIOJIIUITHUKAX KAUeHUs, IPEIEIIbHOE
HaTpspKEHHE CIBUTA TOJKHO ObITh He MeHee 150... 180 ITa.

IIpenen mpOYHOCTH Ma CABUT IUIACTHYHBIX CMa30K OMPEAEISIOT MO METOAY
Knumosa Ha miacromerpe K-2. Meron ocHOBaH Ha U3MEpEHUH aBJICHUHU, TIPU KO-
TOPOM IMPOMCXOAUT CABUT CMa3KH B Kanujuispe miaacromerpa K-2.

B Tabmune 33 npuBeneHb! JaHHBIE O Mpejelie IPOYHOCTH Ha CABHT HEKOTO-
PBIX TIACTHYHBIX CMA30K, IPUMEHIEMBIX B CEIbCKOM XO3SICTBE.

Tabmuma 33. [Ipenenbl MPOYHOCTH IIACTHYHBIX CMa30K

IIpenen mpounoctu Ha caBur, [1a, mpu Temmepatype
Cmazka
20°C 50 °C

Comumon C 300...700 200...350
Ipecc-comupon C 70...200 100...180
I'padurhas YCcA 300...700 200...300
JIuton-24 600...1200 400...600
duon-1 250...350 200...250
Vauon-1 200...500 250...400
[IUATHUM-221 250...450 120...300
LIUATUM-201 350...550 250...350
CMmaska Ne 158 150...400 150...300
KCB 300...800 200...400
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IpoBenenune ucnprranmii. [nactomerp K-2 (puc. 33) cocrout u3 ocHOBaHUs

€O CTOMKOM, 10 KOTOPOI BEPTUKAIBHO NEPEMELIAETCS HIIEKTPOIEYb 8.

Puc. 33. IInactomerp K-2:

1 — ocHOBaHHe CO CTOMKOM; 2 — aneKkTponeys; 3 — pe3epByap ¢ MacioMm; 4 —
MaHOMETp; 5 — BOPOHKa Jyisi JoOaBiIeHust Macia; 6 — kpaH; 7 — TpyOKa Jisi IpUCO-
eIMHEHHMs KOpITyca K KpaHy; 8§ — 3alllUTHOE CTEKJIO; 9 — raiika Juis KpeIUuIeHUs Ka-
nmusipa B kopiyce 10; 11 — kamwusip ¢ onpasoit (JuiuHHBIA - 100 Mm); 12 — ka-
MILIAP C ONPaBOH (KOPOTKHH - 50 MM)

OnekTponeysb HarpeBaeT pe3epByap 3 ¢ MACJIOM ISl TIOBBIMICHUS 1aBIICHNUS,
KOTOpOE€ KOHTPOJUPYIOT 1o MaHoMeTpy 4. BopoHka 5 ciyxut juis no6aBneHus
Macia B IprOop, KpaH 6 — IIs COOOIIEHHUI BOPOHKH C BHYTPEHHEH MTOJIOCTBIO IPH-
6opa. Kopmyc 3 TpyOKoii coennHeH ¢ BHYTpEeHHEH N0JI0CThIo pubopa. BHyTpH KOp-
myca 10 HaxoguTcst Kamwunsip. B koMmekT npubopa BXOIST ABa KaMLIAPa, OJHH
mmHOM 100 MM, apyroit — mmmHOW 50 MM. KOopoTkui Kamwiisp mpUMEHsETCs B
TOM CI[y4ae, KOT/ia IPH UCIBITAHNY HA ATWHHOM KalWJUIIPE JABICHHUE IIPEBbIIIAET
JIOIyCTHMOE JJIsI MAaHOMETpa.

Memranka Juisi epeMeLIMBaHUsl CMa3Ku MpeJCTaBiisieT co0Oil mosblit 1u-
JIUHJP CO ChEMHBIMHU KpbIIIKaMu. Uepes3 BEPXHIOI KPBIIKY B IMIHHIpP BCTAaBJICH

NOPHICHb B OTBEPCTUAMMU.
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Bce BHyTpeHHUE mosioct npudopa K-2, Bkirouas MaHOMET), 3aIIOJTHEHBI Ma-
JIOBSI3KMM MAacJIOM C IIeTIbIO ITOJTHOTO BEITECHEHUS BO3yXa.

Ipubop paccunTaH Ha IPOBEICHAE U3MEPEHMI IIPH TABICHUAX 10 5 Kre/cM>,
Japnenne B mpuOope co3maeTces 3a CYeT TEPMUIECKOTO PACIIHPEHHUS KUAKOCTH B
pe3epByape, HarpeBaeMoM 3JICKTPONECYBIO.

1.6. IToaroroBka od0beKkTa

[epememanHOW CMa3KO# 3aMONHSIOT 00€ TOJOBHHKH jKelno0a Kammuisipa.
OCTOpOXKHO, YTOOBI HE BEI3BATh CIBHTA CMa3KH, COEANHSIOT HX M HaJEBAIOT KOJIBIIO.
CMa3BIBalOT HCHBITYEMOH CMa3KO Hapy>KHYIO TIOBEPXHOCTh KallMJUIAPA M BCTaB-
JISIOT €T0 B OIPaBKY, MEAJICHHO Bpalias U mepeaBuras B1oias ocu. Ha HuxHuMi 06-
pe3 OypTHKa OIIpaBKH HAAEBAIOT PE3MHOBYIO MPOKIIA/IKY U yCTAaHABIMBAIOT OTIPABKY
HAa BBICTYII B KOPITyCE IIAaCTOMETPA.

[TmacTomMeTp 3aMOIHAIOT MAcJIOM, JUIS YeTO OTKPHIBAIOT KPaH BOPOHKHU C Mac-
JIOM M JIepKaT ero OTKPBITHIM A0 TeX IMOp, TOKa YPOBEHb Macjia B KOPIIyce He JI0-
CTUTHET BepXHero obpe3a OypTHKa ONpaBKH. 3aKpeIIIOT OMPaBKY B KOpITyce raii-
KOIi, Ha BepXHEH YacTH KOPITyca YCTAaHABIHMBAIOT 3al[UTHOE CTEKIIO.

1.6.1. MeTroauka onpejeseHUs

BrIro4aroT 3neKTpornedb, 000rPEeBAIIYI0 Pe3epByap ¢ MAciioM, U HaOIIo-
JaroT 32 MaHOMEeTpoM. CKOpOCTh IOBBHIIICHHS JaBICHUS B CHCTEME JTOJDKHA OBITh
He 6onee 0,05krc/cM?> B 1 MHH IIPU UCIOB30BAHKMH JUIMHHOTO Karmuiuiapa u 0,05
Krc/cM? B 2 MHH TIPH HCTIONIB30BaHAM KOPOTKOT0. CKOPOCTh MOBBIMIECHUS JABICHUS
PETYIHMPYIOT, HOAHUMAS M OITyCKasl BIOJb Pe3epByapa ¢ MaciIoM AIIEKTPOIedb U CO-
OTBETCTBEHHO YBEIMUMBAs WM YMEHbIIAs IUTONIaIb HaTPEBAHNUS.

ITocne Toro xak AaBJICHHE B CHCTEME, JOCTUTHYB HEKOTOPOTO MAaKCHMyMa,
HAYMHAET CHIKATHCS, BKITIOYAIOT JIEKTPOIEYb, OTKPBIBAIOT KPaH BOPOHKU U MeEJ-
JICHHO BBIHIMAIOT OIIPaBKY € KaIMJUIIPOM M3 KOPITyca MaHOMETpa, IIOCIIe 9ero KpaH
3aKpBIBAOT.

B MOMEHT OKOHUYaHHMS OMBITa U3 KAaNWUIAPa BBIIABIMBACTCSA CMa3Ka, 4YTO

MOKHO HaOJII0JIaTh Yepe3 3alIUTHOE CTEKJIO.
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1.6.2. O6padoTka pe3yJbTaTOB M3MePeHUI
IMpenen npounoctu T (I1a) MCTIBITYEMOM MITACTUYHON CMa3KN BEIYHUCIISIOT 110
bopmyre
T=p x 1 100000/(2x1), (56)
TJIE P - MAKCMMAJILHOE IaBJIEHUE, KIC/CM2; T U [ - PajiiyC M IJIMHA KalWJUIsApa,
cM; /=5 wm 10 cm. 3a pe3ynbTaT HCHBITAHUH NPUHUMAIOT CpefHee apuQMeTHye-

CKOC ABYX MNapaJlICIIbHBIX onpez[eneﬂnﬁ.

KoHTpoJibHbIE BONIPOCHI U 3aIaHUSA

1.KakoB cocTaB IIIaCTHYHBIX CMa30K?

2.HazoBuTe 3KCIuTyaTalMOHHBIE CBOHCTBA IIIACTUIHBIX CMA30K.

3.Ha kakue Tpymniisl 0 HA3HAYSHUIO JENAT CMa3Ku?

4.Kak 0003HauaIoT MIaCTUYHBIE CMa3Ku?

5.Yto xapakTepusyeT npeaei NPOYHOCTH Ha CABUT IIACTUYHON CMa3Ku?

6.Kaxoii mpubop UCTONB3YIOT s ONpeAeTICH s MPOYHOCTH Ha CIBUT?
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IIpakTuyeckoe 3ansaTue Ne 15

ONPEJEJEHUE MEHETPAIIMA IJIACTUYHOMN CMA3KHA

1.1. llean padoThi:

3aKpeNUTh 3HAHUSA MO COCTaBY M JKCIDIyaTal[iOHHBIM CBOMCTBaM IIaCTHY-
HBIX CMa30K, IPHOOPECTH HaBBIKU 110 H3MEPEHHIO M pacdeTy NeHeTPaIiH IIacTHY-
HOM cMa3KH.

1.2. 3agaumn padoThbI:

03HAKOMHTECS ¢ METOIUKON OMpeAeIeHHUs TEHETPAIIUH TUTACTHIHON CMAa3KH,
C U3MEPUTEIBHBIM 000pY0BaHUEM U IPHOOpaMH;

MPOBECTH TOJATOTOBKY TUIACTUYHON CMa3Ku W 00OpYyIOBaHHS K JIabopaTop-
HBIM HCITBITAHUSM;

NPOBECTH N3MEPEHUsI ICHETPALMH IJIACTUYHON CMa3KH;

BBIYMCIIUTh 3HAUCHHUE ITEHETPaLIUH.

1.3. O6opynoBanue u npuGOPLI

ITenetpomerp ITH-12KB

1.4. O0beKT ucnbITAHUSA: TUIACTUYHAS CMa3Ka.

1.5. Ilopsok BhINOJHEHUs PadoThI

OmnpeneneHne MEHETPAINH UTACTHYHBIX CMa30K CIIEAYET MPOBOAUTE B COOT-
perctBur ¢ [[OCT 32331-2013 "Cwmasku nnactuunble. OnpezelieHne NeHETPaIuy ¢
HCTIOJIE30BaHNEM IIEHETPOMETPA C KOHYCOM Ha OJIHY YeTBEPTh 1 IOJIOBHHY IIKAIEI".

Oo6urue cBegenns. [lenerpanus xapakTepu3yeT KOHCHCTCHITUIO MITH CTETICHb
MATKOCTH TIACTUYHBIX CMa3ok. [leHeTpanuio (YUCIO TPOHHMIIAEMOCTH) OTpee-
ns10T Ha naboparopHoM reHeTpometpe JIIT riryOuHoO# morpykeHns B HCIIBITYEMYIO
CMa3Ky CTaHJapTHOTO o (opme 1 Macce Tena (KOHyca MITH UTJIB) 32 5 ¢ TIpH 3a/1aH-
HOW Harpyske U Temmeparype. Uuciao MpoHHIaeMOCTH (IIEHETPAIN) BEIPAXKACTCs
LEJIBIM YUCIIOM JIECATHIX J0JIeH MHJUTMMETpa IIIyOMHBI NOTIPY)KEHUS] KOHYCa WX
UIJIbI B CMa3Ky. MI3MeHeHHe Ynciia IeHeTpaliy UIACTHYHBIX CMa30K IPH XpaHEHHH
B YCJIOBHSIX 9KCIUTyaTalluy yKa3bIBaeT HA U3MEHEHHE ee CTPYKTYpHl. Takyio cMa3Ky

He00X0MMO ObICTpee UCTIOIB30BATh.
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B tabnuue 34 npuBeaeHbl 3HaYCHUS Yucen neneTpaimu npu 25°C u Komio-
naHON ctabmibHOCTH (%0)Is HEKOTOPHIX IUTACTHYHBIX CMa3oK, MPUMEHICMBIX B
CEJIbCKOM XO3SIHCTBE.

HeHeTpauml IJIACTHYHBIX CMA30K

Tabmuma 34.

Cmazka Ilenerpanus npu 25 °C CT;?;;IIZT;T%
Comupon C 270...330 1.5
Ipecc-comumonC 330...360 2...10
I'padutHas YCcA 250...270 0,5..4
Jluron-24 220...250 8...12
®uon-1 310...340 15..20
Yunos-1 280...320 2.7
LIUATHUM-221 280...320 4.7
OUATHUM-201 290...320 16..30
JIura 290...320 15...20
Cwma3zka Ne 158 305 8...15
KCBb 245..275 4.8

Iposenenne ucnbiTanuii. Jlaboparopusiit meHerpomerp JIII (puc. 34) co-

CTOUT M3 IITATUBA C IJIUTOM, HA KOTOPOW YCTaHOBJIEHBI KPYTJIbIH YPOBEHb U CTOJIHK.
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Puc. 34. Ilenerpometp ITH-1KB: 1 — koHyc; 2 — mycKkoBasi KHOIIKa; 3 — Kpe-
Manbepa; 4 — MHIUKATOP; S — CTpeliKa.

Ero nosnoxxeHue nmo BBICOTE MOKHO peryiaupoBarh. Ha mraTuBe ykperuieH
KPOHIITEHH C IUTyHXXepoM, HHAUKATOp 4 U 3epkano. IlmyHxep cBo6oaHO mepeme-
LIaeTCsI B HAMPABJIIOLICH BTYJIKE U PUKCUPYETCS C IOMOIIBIO 3a)KHMa.

IlyckoBast KHONKA 2 CIYXHT Ui OCBOOOXIeHHs IuTyHxkepa. K miyHxkepy
MIPUKPEIUICHBI UrJla ¢ TPY30M U KoHyc 1. UHAMKATOp COCTOUT U3 KpeMalbepsl 3, C
OCBIO IIECTEpHH KOTOPOii coeqmHeHa cTpenka 5.CTpeika COeTUHIETCS ¢ OCHIO IIe-
CTepHH Ha KOHYCe, NOIKAMAaeMOH MPYKUHOH U MOKET YCTaHABIMUBATHCS HA HYJIb
TIPH JTFOOOM TTOJIOKEHUU PEHKH KPeMalbephl.

1.6. [ToaroroBka 00bLeKTAa

CTekInsHHBIN CTaKaH ¢ TIIATEIHHO MePEeMENTaHHOH UCTIBITYEMOM CMa3KOM 10~

MCIIAOT Ha CTOJIMK W BBIPABHUBAIOT ITOBEPXHOCTH CMA3KH. M30BITOK CMa3KKU CHH-
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MaroT. C MOMOIIBIO 3KUMa IIEPEMEINAIOT KPOHILUTEHH 110 CTOHKE TaK, YTOOBI HAKO-
HEYHHMK KOHYCa KOCHYJICS IOBEPXHOCTH cMa3kH. [TosojkeHre HaKOHEUHUKA KOHYCa
KOHTPOJIMPYIOT C TIOMOIIBIO 3epKaia. [Ipu 5ToM HEOOXOIMMO MPEIOTBPATUTE BO3-
MOKHOCTh COIPHKOCHOBEHHsI KOHYCa CO CTCHKOH CTakaHa. PeiiKy, CHaO)KeHHYIO
cpepHUECKIM HaKOHEYHUKOM, TIepe]] H3MEPCHUEM ITOIBOJIAT K YCTAHOBIICHHOMY H
3a(h)UKCHPOBAHHOMY 3a)KHMOM IUIYH)XEpY, ITOCTIe YeT0 CTPEIKY YCTaHABIMBAIOT Ha
HyJb 10 1mkane (360 nemennii eroit 0,1 mm). [Ipu ycTraHOBKE MHIMKATOpA CIEASAT
3a TeM, 9YTOOBI OcTaach He0OXO0MMast ITTIHA X0/1a perku kpeManbepsl (30...35 Mum).
3TOr0 TOCTUTAIOT CMEIICHNEM HHANKATOPA BIOJIb CTOWKH.

1.6.1. MeTonuka onpeejeHus

Jlanee OTHOBPEMEHHO BKIIOYAIOT CEKyHAOMEP M Ha)KUMAIOT ITyCKOBYIO
kHONKY 2. KoHyC cBOOOIHO MOrpy’KaeTcsi B CMa3Ky B TEUCHHE 5 ¢, IOCJIe Yero OT-
ITyCKAIOT KHOIIKY, IPeKpalias NorpyxeHue. 3aTeM CHOBa OTITyCKaloT peiiky 10 co-
MIPUKOCHOBEHUS C IUTYHXXEPOM, IIPH 3TOM TaKKe MEPEABUTAIOT CTPENIKY 5 MHAMKA-
TOpAa.

ITocne orcuera nokasaHuii Mo LIKaJIe HHAUKATOPA MPUMIOTHUMAIOT KpeMallb-
epy U ILUTyHXXEp ¢ KOHYCOM, TILATEIbHO OYMIIAIOT KOHYC OT CMa3KH, BBIPABHUBAIOT
MOBEPXHOCTh UCIIBITYEMON CMa3KH B CTAKAHYUKE U TOBTOPSIIOT OIIBIT.

1.6.2. O6padoTka pe3yIbTATOB U3MepPeHUIt

3a pe3ynbTaT WCHBITAHUS MPUHUMAIOT CpelHee apu(hMETHIeCKOe YETHIPEX
ITOCTIEIOBATEIIFHBIX ONPEICTCHHUIH.

KonTpoabHble BONpOCHI U 3aJaHust

1.Yt0 noHMMaroT NOJ NeHeTpaLnuel MIIaCTUHYHONW CMa3Ku?

2.Kak xmaccuuupyroTcs mIacTHIHbBIE CMa3Ku?

3.HazoBuTe Mapku cMa30k 00IIeT0 Ha3HAYCHHUS.

4. PacckaxuTe 0 3HAaU€HHUHU BSI3KOCTH CMa3KH.

5.Kak monmy4arot miacTHyHbIe CMa3Ku?

6.Kaxoii mpubop UCIONB3YIOT IS ONpeAeTIeHHsI TEHETPaIK?
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IIpakTuyeckoe 3ansaTue Ne 16
ONPEJEJEHUE KOJUIOUJTHOM CTABUJIBHOCTH
TUIACTUYHOM CMA3KH

1.1. llean pa6oThi:

3aKpPCTIUTh 3HAHUA 110 COCTAaBY U JKCIUTyaTaIMOHHBIM CBOMCTBAM IIJIACTHY-
HBIX CMa30K, TPHOOPECTH HABBIKH IO H3MEPECHHUIO U pacueTy KOJUIOMIHON cTaOMITb-
HOCTH TUIACTUYHOMW CMa3KH.

1.2. 3apaumn paGoThI:

O3HAKOMUTHCA C MeTO,Z[I/IKOf/'I OonpeacICHUA KOHHOHHHOﬁ CTa6I/IJ'H>HOCTI/I Iia-
CTHYHOM CMa3KH, C I3MEPUTEIHHBIM 000pYIOBaHHEM U IPHOOpaMH;

MPOBECTH MOATOTOBKY TUIACTHYHOW CMa3KH M 00OpYIOBaHHUS K Jaboparop-
HBIM HUCIIBITAHUAM,

MPOBECTH U3MEPEHHS KOJUTOMTHOW CTaOMIIBHOCTH TUIACTUYHOW CMa3KH;

BBIYUCIINTH 3HAYCHUC KOJ'IJ'IOHI[HOﬁ CTa6I/IHLHOCTI/I.

1.3. O6opynoBanue u npuéOpsI

IIputdop KCA

1.4. O0beKT HCIBITAHMA: [JITACTUYHAS CMa3Ka

1.5. ITopsiioK BHINOJTHEHUS] PA6OTHI

OmnpeneneHne KOJUIOWAHOW CTaOMITEHOCTH ITIACTUYHBIX CMA30K CIIEAYET MPo-
BoauTh B coorBeTcTBUU ¢ [OCT 7142-74. "Cma3ku mmacTuaHble. MeTO Bl onpeie-
JIEHUA KOJUTOMIHON CTaOMIBHOCTH"

Oo6mmue cBegenust. [ImacTHaHbIe CMa3KH MPEACTABISIIOT COOOH KOJITIOUIHBIE
CUCTEMBI, COCTOSIIINE U3 TUCTIEPCHON cpelibl i nucniepcHol (asbl. JlucnepcHoii cpe-
JIOW CITYKHT XHUJIKOE MUHEPAIbHOE MAaco, a TUCTIEpCHON (a3oii — 3arycTuress. B
COCTaB IIACTHYHBIX cMa30k BXoauT §0... 90 % munepanpHoro Macna u 10...20 % 3a-
rycTutens (pa3nu4Hble MbLIA WK TBEPAbIE YTIEBOLOPOIBI), a TAKXKE BOAA JUIS MO-
BBINICHUA UX KOJ'IJ'IOI/I,Z[HOf/'I CTa6I/IJ'H>HOCTI/I. I/IHOI‘I[a JUIA yJIIy4HICHU Ka4y€CTBa U IpU-
JaHWs CTeU(PUUECKUX CBOMCTB K CMa3zKkaMm JOOABJIAIOT PAa3WYHBIE MPHUCATKUA U

HATIOJIHUTENH, HallpuMep, rpadur.
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IIpu xpaHeHHU WK KCILUTyaTallUK U3 IUIACTUYHOM CMa3KU He JOJDKHO BbIE-
JISITBCS MAcJIo, TO €CTh CMa3Ka JIOJDKHA 00J1ajaTh KOJUIOMIHON cTabunbHocThio. [Tox
KOJUIOMJTHOH CTaOMIIBHOCTBIO TOHUMAIOT CTOHKOCTH INTACTUYHOM CMa3KH ITPOTHB He-
o0paruMoro paspymeHus. Y OONBIIMHCTBA INIACTUYHBIX CMa30K C TEUCHHEM Bpe-
MEHH BBIAEIACTCS )KUAKOE Macio. JTO SBICHUE YCUINBAETCS MO JEHCTBUEM BBICO-
KOM TeMIlepaTypsl, TaBlIeHUS U NepeMernnBannsa. Kommonaaas cTabmiIbHOCTE BO3-
pacTaeT ¢ yBEIMYEHUEM KOJTHYECTBA 3aryCTUTENS B CMa3Ke M MaJaeT ¢ IOHMKEHHEM
BA3KOCTH MHHEpajbHOro Macia. CMa3Ku ¢ HHM3KOH KOJJIOMIHOH CTaOMIBHOCTBIO
(manpumep, cmaszka LIUATMIM-201) pacdacoBBIBalOT B METKYIO Tapy.

HWcnsrranus nposoasar B npudope KCA mpu 3a1aHHBIX Harpyskax, BpeMeHHI
u Temriepatype. Yem OoJbIIIe OTIPECCOBBIBACTCS U3 ITIACTHYHON CMa3KH Maciia, TEM
HIDKE €€ KOJUIOMHAsl CTaOUIBHOCTb.

IIpoBenenune ucnbiTanuii. st onpeneneHus: KOJUIOUAHON CTaOMIBHOCTH

cirykut npudop KCA (puc. 35).

Puc. 35. Cxema npudopa KCA myist onpeieieHust KOJUTOUAHON CTaOMIIEHOCTH

1 — KpoHIITEHH; 2 — cTanbHas maiba; 3 — dJamedka; 4 — TOpPIIEHb; 5 —
mapuK; 6 — mWToK; 7 — Tpy3.

OH COCTOUT W3 IITaTHBA C TUINTOW, HA KOTOPOW YCTAaHOBJIIEH KPYTJBIH YpoO-

BEeHb U CTOJUK. Ha croiike mtatuBa yKperieH KPOHIITEIH, B KOTOPOM pa3MeIleH
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LITOK C JBYMsI BEIEMKaMH JJIsL KpEIJIEHHs Ipy3a. MeTan4ecKui apuK AuameT-
POM 8 MM CITy>KHUT [UIs IEpeady JaBIeHHs Ha XBOCTOBHK MopiuHs. Ha cronmk ycra-
HaBJIMBAIOT YaIlleuKy 3 JUIsl HCTIBITYEeMOIl CMa3KH, B KOTOPYIO BCTAaBJIEH MOPIICHB 4.
Yameuka cHaOKeHa BTYJIKOW Ul BBIBOJIA XBOCTOBHKa IMOpIIHS. Ha XBocTOBHKE
TIOPIIHS HAXOANTCS JIBICKA AJISI IIPEJOTBPALEHHS CO3JaHusI BAKyyMa HaJl OPIIHEM.
Macca mToKa, IIapyKa, TOPIIHS U IPy3a COCTAaBIAET | KT.

1.6. IloaroroBka o0beKTa

Yamnieuky ¢ MOpITHEM B3BEUIMBAIOT Ha aHAINTHYECKHX BEcax, 3aTeM B Hee
BMAa3bIBAIOT IIIIATENIEM HCTBITYEMYIO CMa3Ky, He JOIycKas 00pa30BaHUS ITy3BIPb-
KOB BO3/yXa U IIyCTOT, B3BCIIMBAIOT 1 BBIYHUCIIAIOT MACCy CMa3KH, B3SITON HA HCIIBI-
tanue. OIMH KPYXOK (QIIBTPOBAIBHON OyMarun cMaduBarOT MacliOM, OT)KHMAlOT
MEXIY JHUCTaMU (IIBTPOBANbHOW Oymaru M B3BemMBarOT. CTEKIO CO CTOMKOM
¢mipTpoBanbHON Oymaru (7...9 KpyXKKOB) IMOMENIAIOT HA CTOJIMKE mITatuBa. Ha
CMa3Ky B yallleyKe KJIaxyT MPONUTAHHBI MacilioM KPYXOK (UIBTpOBaIbHOHN Oy-
Maru Tak, 9To0bl MexJy Oymaroil u cMa3koi He ObUIO IIyCTOT, U CTaBSIT YaIICUKy
Ha CTOINKY (DMIIBTPOBaJIbHON OyMaru, Moj0KeHHYI0 Ha CTEKJIO.

1.6.1. MeTroauka onpeeieHUs

B nyHKy XBOCTOBHKA IMOPIIHS IIOMEIIAIOT IIAPHK, NEPEIAIOINi TaBIeHHE.
HaxuMaroT 1mycKkoBYyr0 KHOIIKY, OCBOOO>K/IAIOT IITOK U OITyCKAIOT €r0 0 COMPUKOC-
HOBEHHS C MIapukoM. Ha mTox HaxeBaroT rpy3, HOKUMAIOT ITyCKOBYIO KHOIIKY, 3a-
KPEIISIOT ero cKoOoi M 0TMedaroT BpeMs Hadana ucnbITanus. [1o ucredennn 30
MUH B3BEIIMBAIOT YAIICYKy CO CMa3KOH U KPY>KKOM (pHIBTPOBAILHOM OyMaru.

1.6.2. O6padoTka pe3yabTaTOB U3MepPeHUId

KommaectBo Macia x (%), BBIIEIUBIIETOCS TIOCIIE OMPECCOBBIBAHUS TTACTHY-
HOM CMa3KH, BEIYUCIISIOT IO (hopMyIie

X =(mi;—mz) x 100 /m (57)

TZie M| ¥ My — MacChl YaIeYKH cO CMa3KOil M IMPOIMUTAHHBIM MacIOM KPYyiK-

KOM (MIBTPOBAIBHON OyMaru 0 U 1ocje UCIBITaH!s, T; M —Macca CMa3KH, B3STON

JJIA UCHIBITaHUA, T,
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3a pe3ysbTaT UCIBITAHUNA NPUHUMAIOT CpPeAHee apu(METHIEeCKOe IBYX Ia-

palICIbHBIX OHpe,I[eHCHPIﬁ.

KouTposabHbIe BONPOCHI U 32/ 1aHUS

1. YTo MOHUMAIOT MO KOJUTOMIHON CTAOMIBHOCTBIO INTACTHYHON cMa3Ku?

2.Kaxoii mpruOop UCTIOIB3YIOT JJIs1 ONPe/IeNICHUS KOJUTOMTHOW CTa0MIIEHOCTH
IUIACTHYHOM cMa3Ku?

3.Kakoii cocTaB IIaCTUHYHBIX CMa30K?

4.YT0 UCTIONB3YIOT B KA4€CTBE AUCIIEPCHOM CPEJbl U IUCTIEPCHOW (ha3bl?

5.Kak u3MeHSIOTCS dKCIUTyaTallMOHHBIE CBOWMCTBA MPH XpaHEHWU ILIACTHY-
HBIX CMa30K?

6.KakoBo Ha3HaueHNe KOHCEPBALIMOHHBIX CMa30K?
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IIpakTHyeckoe 3anaTue Ne 17
OIIPEAEJIEHUE IIVIOTHOCTHU HE®TEIIPOAYKTOB

1.1. lleas padoThI:

3aKpEeNUTh 3HAHUS 110 OIICHKE KAa4ecTBa W (M3MUYECKUX CBOMCTB HedTempo-
IYKTOB, a0COJIFOTHOHM M OTHOCHUTEIHHOM INIOTHOCTH BEIIECTBA, IIPHOOPECTH HABBIKU
10 U3MEPEHHUIO U pacdeTy IUNIOTHOCTH HEPTEIPOIyKTOB.

1.2. 3agaumn padoThbI:

O3HAKOMMTBECSI ¢ METOIMKOH OmpeeNieHus IUIOTHOCTH He(TeIpoayKTOB, C
HM3MEPUTEIHHBIM 000PYAOBaHUEM U IPHOOpaMu;

HPOBECTH MOATOTOBKY HE(TEHNPOIYKTOB U 000pYAOBaHHS K J1a0OPaTOPHBIM
HCTIBITAHUSM;

NPOBECTH N3MEPEHHS INIOTHOCTH He()TEPOIYKTOB;

BBIYMCIIMTH 3HAYEHHE INIOTHOCTH HE(TEIPOILYKTOB.

1.3. O6opynoBanue u npuéOpsI

Apeometpsl (HepTenencumerpsl), aiust meptu AHT-1, AHT-2, AH, apeo-
MeTps! obmero HasHaueHuss AOH-1, xuakocTHOI TepmocTar

1.4. O0beKT HCIBITAHUA: HEPTETTPOTYKTHL

1.5. Ilopsa0K BbINOJHEHHS] PA0OThI

Omnpenenenve mwiotHoctn 1pu 20 °C mpowmssomures mo T'OCT 3900-85
«Hed1s 1 HedrenpomykTsl. MeToIbl ONpeeNeHHs IUIOTHOCTH», OIpEAEIeHHE
mnotHocTu pu 15 °C mpoussoautes mo TOCT P 51069-97 «Hedts u HedTempo-
JOyKTBl. MeToJ] OnpeAeIeHus INIOTHOCTH, OTHOCHTENBHON TUIOTHOCTH U INIOTHOCTH
B rpaxycax API apeomerpom».

O0mue cBegeHNA.

II1oTHOCTH — 3TO Macca BEIIECTBa, 3aKIIOYCHHAs B €INHUIIE 00beMa.

BenwumHa MIOTHOCTH OIIpeeieTcsl Kak IPYIITOBBIM B YTIICBOIOPOIHBIM CO-
CTaBOM HE(TENpOAYKTa, TAK M BHEIIHMMHU (DaKTOpaMu — TEeMIEpaTypoi, nasie-
nueM. Hedrenponykrsl Oonee Tskenoro GppakiuoOHHOTO COCTaBa UMEIOT U 00JIb-

ITYH0 MJIIOTHOCTD, C MMOBBIIICHUEM TEMIIEPATYPHI IIJIOTHOCTH CHUXKACTCH.
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3HaueHue IOTHOCTH HEOOXOAUMO TpH Tiepecuere o0beMa HepTenpoayKTa B
maccy. Kpome Toro, 1o MI0THOCTH MOYXKHO ONPEISITUTh KOHKPETHBIA HE(QTETPOTYKT
TIPH CPABHEHUN HECKOJIBKUX COPTOB MJIM MapoK.

IInotHOCTH HOPMHUPYCTCA B IpeAcIax:

aBTOMOOMIILHEIE OCH3HHEI — 700 — 780 xr/m’;
Jn3eTIbHBIE TOTUTHBA — 800 — 850 kr/m;
Macia — 890 — 990 xr/m>.

B nacrosmee Bpemst B TOCT (TY) Ha roprodee HOpMHpyeTcs Ba OKa3aTells KauyecTBa:

— rnotHocTk nipu 20 °C;

— motHocTs nipu 15 °C.

PaznuyaroT abCONMOTHYIO M OTHOCUTENBHYIO IUIOTHOCTh BEIIECTBA.

AOGCoNIOTHAs TUIOTHOCTH BEIIECTBA — 3TO Macca, COIEPKAIIasICs B SAMHUIIS
o6bema. B cucreme CU pasMepHOCTh IUIOTHOCTH KI/M°. 3a €IMHMILY IUIOTHOCTH
HpHHAMAIOT Maccy 1 M mucTuIIMpoBanHOM Boak! pH Temmeparype 4 °C.

OTHOCHTENBHAS IIOTHOCTh BEIIECTBA — OTHOLICHUE €r0 MacChl K Macce Ju-
CTHUJUTHPOBAHHOU BoJbI TipH 4°C, B34TOH B TOM ke o0beme. OTHOCUTENbHAS TUIOT-
HOCTh — BeJMYWHA Oe3pa3MepHast.

HedTtempoayxTsl 1 BoJa HMEIOT HEOAWHAKOBBIE KO3(UIIHEHTHI pacmmpe-
HUs. B CBsI3H ¢ 3THM HEOOXOANMO TIPH OTIPEIeNICHUH TIOTHOCTH YKa3bIBaTh TEMIIC-
patypsl He(hTEPOAYKTa U BOJbI, IIPH KOTOPBIX IPOBOAMIOCH onpexaeneHue. B PO
OTHOCHUTENBHYIO TNIOTHOCTh HE()TEMPOIYKTOB ONpenesitoT npu Temneparype 20 °C.
ITnotHOCTH HEdTENMPOAYKTAa MOKET OBITH 3aMepeHa MpH 000 TeMIepaTtype, oll-
HAaKoO pe3yJibTaT NpUBOIAT K Temieparype 20°C.

B cooTBeTcTBUM C ACHCTBYIOIIUM CTaHAAPTOM ILIOTHOCTH HE(TENPOAYKTa
o6osnauaercss p2°. 3neck mudpa 20 ykasbiBaeT, 4TO IIIOTHOCTH HE(TENPOAYKTa OT-
HOCAT K HOpManbHOH Temmeparype 20°C, a mudpa 4 o603HadaeT, 4TO IIOTHOCTh
HE(PTENPOIYKTa OTHOCAT K IUIOTHOCTU BOABI IpH 4°C, IPUHATOH 32 CIMHUILY.

OTHOCHUTeNbHAS TIOTHOCTh aBTOMOOMIIBHBIX OCH3MHOB KOJICOJIETCsI B Ipeie-
nax 0,69...0,75, musensnoro Tommusa — 0,82...0,86, a aGcooTHAS IIOTHOCTS 9TUX
BHI0B ToruiBa B cucteme CU cootBercTBeHHO 690...750 1 820...860 KI/M°.

B crarmaprax Ha TOIDIMBO IUIOTHOCTH HE HOPMHUPYETCS, OHAKO OTPENIEIISATh

ee mo 'OCTy o6s3aTtenbHO. DTO HEOOXOIUMO IUIS y4eTa pacxoja U JBIKCHHS
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He(TENPOAYKTOB HAa HEe(TECKNIanax M 3alpaBOYHBIX CTAHIMAX, TaK KaK IPUXOJ
(UKCHPYIOT B €IMHMIIAX MacCHI (KT, T), @ pacX0[] IIPH 3alpaBKe TPAKTOPOB U aBTO-
MOOMIIEH yInuTHIBaeTcs B equHUIax oobema (i1). [losTomy ams mepecyera TorumBa
13 JUHUIl MACChI B €IMHUIIBI 00beMa 1 00paTHO HY>KHO 3HATh INIOTHOCTH MOMTyda-
€MBIX U OTITyCKaeMBbIX HE()TEIIPOIYKTOB.

Onpenenenue miotHoctd mpu 20 °C mpoussoaurcs nmo TOCT 3900-85
«Hedtp 1 HEQTEMTPOMYKTHI. METOBI OMpENeNIeHUs IIIOTHOCTHY. B mabopaTopusix
roprodero onpenenenne miotaoctd pu 20 °C mposoasaT mo 1 wacte TOCT 3900
85, xoTopas npeaycMaTpUBaeT ONpeAEIeHIe INIOTHOCTH apeoMeTpoM. JlaHHBIH Me-
TOJ{ UCTIOJIB3YETCS ISl ONPEENIeHHs TNIOTHOCTH OOJIBIINHCTBA FOPIOYE-CMA304HBIX
MaTepHajoB, IPUMEHIEMBIX Ha BOCHHOW TEXHHKE.

CyIIHOCTh MeTOIa 3aKIIF0YaeTCs B TIOTPYKEHUH apeoMeTpa B HCIBITYESMbIH
He(TeNPOMYKT, CHATHH TIOKa3aHUs 110 [IKAJIE apeoMeTpa IpH TeMIlepaType OIpe-
JIETIEHNS. ¥ TIEPECUETE PE3YIBTATOB Ha TNIOTHOCTH Npu Temmeparype 20 °C.

Onpenenenve mwiotHoctn npu 15 °C npoussoautres o TOCT P 51069-97
«Hed1s u HedremponykTel. MeTox ompeneneHHs IUIOTHOCTH, OTHOCHUTEIBHOH
IIJIOTHOCTH U INIOTHOCTH B rpagycax API apeomeTpom», KOTOpBIN COAEPKUT ayTEH-
TAYHBIN TeKCT HanmoHansHOro ctanaapta CIIA ASTM D 1298 «CrannaptHslii Me-
TOZ ONpeNeTeHHs] IIOTHOCTH, OTHOCHTEIBHOH IUIOTHOCTH (YAENBHOTO BEca) WIIH
IoTHOCTH B rpagycax API ceipoit HedTH M KUIKUX HEPTENPOIYKTOB apeoMeT-
POM» C IOTIOTHHUTENBHBIMH TPEOOBAHUSIMH, OTPAKAIOIUMHU MOTPEOHOCTH HKOHO-
MHUKH CTPaHBI.

CyImHOCTs METO/Ia 3aKITI0YACTCs B ciaeayomeM. [IpoOy JoBoasT 10 3a1aHHOI
TEMIEpaTypbl U MEPEHOCAT B LWIMHAP. B mpoly morpykaroT cOOTBETCTBYIOIIMNA
apeometp. [locne JoCTHXKEHHS TEMIIEPAaTypPHOTO PaBHOBECHS OTMEUAIOT MOKa3aHUs
apeoMeTpa U TeMIepaTypy UCHIbITyeMoi mpoOsl. IIpyn HEoOX0aUMOCTH LIIHHAP C
HCTIBITYEMBIM IIPOAYKTOM ITOMEINAIOT B TEPMOCTAT C 3aIaHHON MOCTOSIHHOHN TeMIIe-
paTypoii Bo n30exaHne 3HAYUTEIbHOH OTPEIIHOCTH BO BPEMs HCTIBITaHUS.

OTMeuaroT NoKa3aHus apeoMeTpa pU TeMIIEPaType UCTIBITaHUs. 3aTeM ILIOT-
HOCTB IPUBOAAT K Temreparype 15 °C ¢ moMONIbio MeKTyHAPOAHBIX CTAHIAPTHBIX

TaOJIHII.
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Mertons! onpenenenus mioTHoctd o 'OCT 3900-85 u I'OCT P 51069-97 B
OCHOBHOM CXOIHBI MEX/Ty COOO0H, pa3innaus 3aKII09aeTCs B HOPSIIKE IIepecyueTa 1mo-
Ka3aHUM apeoMeTpa K 3aJaHHOM TeMmIepaType M B TPagyHpOBKE HCIIOJIB3YyEMBIX
apeoMeTpOB.

Junst ananusza no 'OCT 3900-85 ucnone3ytot apeomerps! 1t Hedra AHT-1,
AHT-2, AH, uzrorosnennsie mo 'OCT 18481-81. Kpome apeomerpoB aist HehTH
AHT-1, AHT-2, AH uMeroT Takoi ke Auana3oH U3MEpEeHUH apeoMeTphl 00IIero
HazHayeHus AOH-1.

Jns ananuza mo 'OCT P 51069-97 ucnosns3yoT apeoMeTphl, TpagyrupoBaH-
upie ipu 15 °C B cootBetcTBUM O cnienudpukanusvmu ASTM wunu Bpuranckoro un-
CTUTyTa CTaHJapTOB

JUs MCTIBITYeMOTo TOpIOYEro MoAOMpPalOT apeoMeTp C COOTBETCTBYIOIIEH
IIKAJIOH TUIOTHOCTH.

ymaap st apeoMeTpoB MOXKET OBITh M3TOTOBIIEH U3 MPO3PAYHOTO CTEKIIA,
IulacTMacchl WM Metajuia. [lnactMacchl, IpUMeHseMble JUISl M3TOTOBJICHHS LIMJIMH-
JIPOB JJIsI apEOMETPOB, JIOJDKHBI OBITh CTOMKHMH K 00ECLIBEUHMBAHUIO U BO3/ICHCTBHIO
00pasIoB HEPTENPOYKTOB U HE TOIDKHBI MyTHETH TIOCIIE TIPOJIOIDKUTELHOTO BO3ICH-
CTBHSI COJTHEYHOTO CBETA MIIM BO3ACHCTBHUS 00pas31oB He(YTENPOLyKTOB. JJaHHBIM Tpe-
0OBaHMSIM yJJOBIECTBOPSIOT IMJIMH/IPBI, H3TOTOBJICHHBIE N3 (hTOpOILIacTa.

Jaist o6s1eryenust epesMBaHys LIUTHHIP MOKET HMETh Ha 000/1Ke HOCHK. BEI-
cOTa IMIMH/PA JODKHA OBITh TaKOH, YTOOBI PACCTOSIHUE OT JIHA IIMIMH/PA 10 apeo-
MeTpa OpIIO He MeHee 25 MM. JlmameTp MWIMHIpA JOJDKEH HE MEHee 4eM BIBOE
MIPEBBILIATE JHAMETP KOPITyca apeoMeTpa.

Merajuinueckue 1 IIacTMacCOBbIE LIMIIMHAPHI LIEIeC000pa3Ho CIOIb30BaTh
IIPY OIIPE/ICJICHNH IFIOTHOCTH BHE CTAIIMOHAPHOM J1abopaTopuu (Harpumep, NpH 3a-
Mepax KOJTMUECTBA TOPI0YEro B pe3epByapax, MUCTEPHAX).

Juis ompeneneHnss TeMIepaTyphl MPOObI HCHONB3YIOTCS TEPMOMETPHI PTYT-
HBIE CTEKJISIHHBIE. TepMOMETp J10JKEH OBITh KaIMOpOBaH Ha MOJIHOE MOTPYKEHHE.

Jnst npuBeneHus TeMiepaTypsl He(TEIPOAYKTa K 33aHHOW TemIeparype
UCIIBITAHUSI MOTYT MCIIOJIB30BAThCS JKHIKOCTHBIC TEPMOCTATHI C TOYHOCTBIO MO-
nepxxanus Temneparypsl + 0,2 °C. B HacTosimee BpeMsi OT€UECTBEHHON IPOMBILII-
JICHHOCTBIO BBIMYCKAIOTCS Pa3IMYHbIC MOAM(DHUKAINH KUIKOCTHBIX TEPMOCTATOB

146



JUTSL OTIpEICTICHUS TUIOTHOCTH HEPTEMPOTYKTOB C TOUHOCTBIO MOACPKAHUS TEMIIS-
patypsl = 0,1 °C. HauGomee mpeanodTHTENbHBI MOJENH € MIPO3PaYHBIMI OOKOBBIMH

crerkamu. OOIIUIT BHIT TAKOTO TEPMOCTATA MPEICTABICH Ha pUCYHKE 36.

Texuuueckue XapaKTePUCTUKHU TEPMOCTATOB

AJIA onmpee/IeHUusl NJIOTHOCTH:

1. IIpenensl peryIMpoBaHus. TEMIIEPaTyphl:

- 6e3 BHemHero oxnaxaeHus +30...+100 °C;

- C OXJIaX/JEHHUEM BOJIONPOBOIHOM BOIOM
+15...+100 °C;

- ¢ BHemHUM kprocratoM 0...+100°C.

2. Tounoctsb noauepxanus remneparyps = 0,1 °C

3. KonnuecTBo MecT noja unuHapsl 4 — 6

g_\J 4. O6bem paboueii BanHbI 33 — 80 11

Puc. 36. TepmocraT asist onpeesieHust INOTHOCTH

[I1oTHOCTH HEPTENPOIYKTOB OMPEACISIOT C TIOMOIIBIO apeoMeTpOB (HedTe-
JCHCUMETPOB), THAPOCTATHICCKUX BecoB Becrdans u mukHOMETpoB. B mpakTike
paboTHI HePTECKIamOB OOBIYHO MCIIONB3YIOT He(YTEICHCUMETPEI.

Hedtenercumerp npencrasisieT coO00H CTEKIISTHHBIN ITyCTOTENBIH MOIIIABOK,
BHHU3Y KOTOPOTO HaXOAUTCS OaJlIacT, a CBepxy — TOHKas TpyOka co mkainoit. Hexo-
TOpBIe He(PTEACHCUMETPHI CHA0)KEHBI BHYTPEHHUM TepMoMmeTpoM. Ha pucynke 37

MIOKa3aH IPHOOP AT ONPEENICHNUS] INIOTHOCTH HE(PTETIPOLYKTOB.
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Puc. 37. Ilpubop amst onpeneneHns INIOTHOCTH HE(PTEPOYKTOB:

1 — HedreneHCUMETp; 2 — CTEKJITHHBIN IMIIHHIP.

IIpoBenenne uCHbITAHMIA.

1.6. IloaroroBka o0beKTa

B crexissHHBIN HUIHHIP OCTOPOKHO HATMBAIOT HCITBITYEMbIH HEQTEIPOIYKT,
TeMIepaTypa KOTOPOT0 MOXKET OTKJIOHITHCS OT TEMIIEPATYPhI OKPYKAIOIIEH CpeIbl
He Oonee uem Ha +5°C.

1.6.1. MeToaunka onpeaeneHust

YuncTelif 1 cyxoll HepTEACHCHMETP MEIICHHO W OCTOPOXHO OIMYCKAloT B
He(TENPOAYKT, epiKa ero 3a BepXHUH KoHell. Bo n30exanne moBpexxacHus HedTe-
JIEHCUMETpP BBOJAT 0 JHA LWJIMHAPA WIK J0 MOTPYKEHHUSI BCEH IIKaJbl, a 3aTeM
youparoT pyKy.

[Tocne Toro kak HePTENEHCUMETP YCTAHOBUTCS M MPEKPATITCS ero kojeba-
HUS, CHUMAIOT TIOKa3aHHs 10 BEpXHEMY Kparo MeHHUcKa. [Ipu oTcueTe ria3 JonKeH
HAXOIUTHCS HA YPOBHE MEHHCKA, a HE(PTEICHCUMETp HE JTOJDKEH KacaThCsl CTCHOK
LHWIMHIPA.

ORHOBpPEMEHHO C OTCUETOM IOKa3aHMs IO MIKaje HepTeJeHCUMETpa ycTa-
HABIJIUBAIOT TEMIIEPATypy HePTEIPOAYKTA 110 BHYTPEHHEMY UIIH IOTIOJTHUTEIEHOMY
TEPMOMETPY, BBOJS €r0 B HEPTEHIPOIYKT PAIOM ¢ HehTEeTEHCHMETPOM.

Ipu orcuete mo nikane HeTEICHCUMETPA MOTYIAIOT INIOTHOCTH HE(TEIpo-
JyKTa [IPU TEMIIEPAType UCTIbITaHUsL. 3HAUEHHUEM 3TOM IIIOTHOCTH I1OJIb3YIOTCS LISt
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onpeneneHus 00BEMHOTO KOJMUECTBa HehTenpoayKTa (Win ais oOpaTHOTO mepe-
cyera).

1.6.2. O6padoTka pe3yJbTaTOB M3MepPeHuii

3aMepeHHy0 IIOTHOCTh MIPUBOIAT K IUIOTHOCTH IIPHU HOPMAJIBHOU TeMIiepa-
Typep:® no popmyne

p2O=pl +y X (t - 20), (58)

IJIe P — TUIOTHOCTB MCTIBITYEMOTO HETENPOLYKTA PU TEMIIEPATYPE UCIIbI-
TaHMA; Y — CPENHSS TeMIepaTypHas IOMpaBKa INoTHOCTH (Tabu. 35); t— Teme-
patypa ucneltanus, °C.

Ora dpopmyna 6buta npemnoxena .M. MenneneesbiM. OHa MOKa3bIBaeT, YTO
IUIOTHOCTH HE(PTEIPOAYKTa YMCHBIIACTCS C TOBBIIICHHEM TEMIICpaTyphl H YBEIHU-

YUBaCTCA C €€ IIOHMXKCHUEM.

Beaununna CpE€AHUX TEMIIEPATYPHBIX NMONPaBOK 15 Heq)TerlpO)]yKTOB

Tabmuma 35.

OTHOCUTENbHAS Temneparypras OTtHOCUTENBHAS Teuneparypras
5 | TmompaBkay Ha 1 5 | mompaBkay Ha l

IJIOTHOCTB, T/CM oC IJIOTHOCTB, T/CM oC
0,6900...0,6999 0,000910 0,8500...0,8599 0,000699
0,7000...0,7099 0,000897 0,8600...0,8699 0,000686
0,7100...0,7199 0,000884 0,8700...0,8799 0,000673
0,7200...0,7299 0,000870 0,8800...0,8899 0,000660
0,7300...0,7399 0,000857 0,8900...0,8999 0,000647
0,7400...0,7499 0,000844 0,9000...0,9099 0,000633
0,7500...0,7599 0,000831 0,9100.. 0,9199 0,000620
0,7600...0,7699 0,000818 0,9200...0,9299 0,000607
0,7700...0,7799 0,000805 0,9300...0,9399 0,000594
0,7800...0,7899 0,000792 0,9400...0,9499 0,000581
0,7900...0,7999 0,000778 0,9500...0,9599 0,000567
0,8000...0,8099 0,000765 0,9600...0,9699 0,000554
0,8100...0,8199 0,000752 0,9700...0,9799 0,000541
0,8200...0,8299 0,000738 0,9800...0,9899 0,000528
0,8300...0,8399 0,000725 0,9900...0,9999 0,000515
0,8400...0,8499 0,000712
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OmnpeneneHue NIOTHOCTU BA3KHUX HedTenpoaykToB. CMa3ouHbIe Macia 00a-
JIAfOT BEICOKOW BA3KOCTHIO, UTO HE ITO3BOJISIET HETIOCPEICTBEHHO H3MEPUTH HX IUIOT-
HOCTH C TIOMOIIBI0 HedTeneHcumerpa. [loaTomy Bsi3krue HEPTENPOIYKTHl pazOas-
0T KepocuHoM (1:1) m3BectHoM 1utoTHOCTH. C momompio HedTeaeHCHMETpa
OIPEIEISAIOT ITIOTHOCTh MPUTOTOBJICHHOI cMecH. [ITIOTHOCTB p UCIBITYEMOTO BsI3-
KOTO He(TempoLyKTa BEIYUCIAIOT 110 (hopmyIe:

p=2pi— p2, (59)
rae pi— IUIOTHOCTh CMECH; P2 — TNIOTHOCTD pa3baBuTes (KepOCHHA).

KouTtpoabHbie BOMpochl U 3aJaHUSA

1.Yto Takoe MIOTHOCTh BEIIECTBA, KaK €€ OMPEACIIIIOT?
2.Kak omnpenensoT mioTHOCTh He(PTenpoayKTOB?
3.Kak 3aBUCHT IUIOTHOCTb OT TEMIIEPATYpPHI?

4.Kaxue mpubops! UCTIONB3YIOT AJIS ONPEAEIEeHNUs IIOTHOCTH He(TePOayK-

TOB?

5.B 4eMm pa3HHLA IpPH OMpPENCICHHH IUIOTHOCTH OCH3MHA M MOTOPHOIO
Macia?

6.J1ns1 Yero BHOCHTCsI MONpaBKa MPH OIMPENCICHHH IUIOTHOCTH BS3KOTO
HedTenpoxykra?
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IIpakTuyeckoe 3ansTue Ne 18

HNCCIIEJOBAHUE KAYECTBA HU3KO3AMEP3AIOIIUX
OXJTAKJTAIOIIMX KUJIKOCTEM

1.1. lleas padoThI:

3aKpENUTh 3HAHUS [0 COCTABY U 3KCILTyaTaI[HOHHBIM CBOHCTBAaM OXJIaXKIako-
IIUX )KUAKOCTEH, IPHOOPECTH HABBIKH 10 H3MEPEHHUIO U PacdeTy IJIOTHOCTH HedTe-
TIPOTYKTOB.

1.2. 3apauu padoThbI:

O3HAKOMMTECSI C METOAMKOM OIpeIeNeHns] cocTaBa aHTU(PU3a, C U3MEpH-
TEJIEHBIM 000pyJ0BaHHEM H IPUOOpaMu;

NPOBECTH MOATOTOBKY HH3KO3aMEP3aIOUIMX OXJIAKIAIOUIUX JKUAKOCTEH H
000pyJ0BaHUs K J1aOOPaTOPHBIM HUCIIBITAHUSIM;

HPOBECTH U3MEPEHUS COJIeP)KaHNE STHIICHIIIMKOISL B aHTU(PH3E U TeMIIepa-
TYpy €ro 3amep3aHusi;

BBIYMCIIUTH 3HaY€HHE HEOOXOANMOM 100aBKH BOIBI WIIM STHICHIJIMKOIS TIPH

HCTIpaBIICHAH aHTUDPHU3A.

1.3. Ob6opyaoBanue u npudopsI

T'unpomeTp, apeoMeTp-rHIPOMET.

1.4. O0beKT HCIBITAHMUS: HU3KO3aMEP3AIOIINE OXJIAKIAFOIINE KUIKOCTH.

1.5. Tlopsiniok BHINMOJIHEHUST PAdOTHI

OmnpeneneHue napaMeTpoB OXJIAKIAIONINX KUIKOCTEH CIIeIyeT MPOBOIUTH B
cootBercTBuU ¢ [OCT 28084-89. "XKuakocTy oxnaxaarone HU3K03aMep3arone.
OO01ue TeXHUYECKUE YCIOBU'".

OO0urue cBegeHUA.

Bonblas yacTh Teria, BBIICIAIOMICIOCS IPH CTOPAHUY TOILTUBA B ABHTATEIIC,
UJIET Ha HarpeB KaMep CrOpaHus U IHIUHAPOB ABUraress. [I[pu oueHb BRICOKUX TEM-
mepaTypax CTCHOK KaMep CropaHHs TepseTCs MOIIHOCTh JBUraTelsl BCICICTBUE
YXyIIUICHHUS HAOTHECHUS IIIHHIPOB, YXYALIAIOTCS YCIOBHUS CMa3bIBaHUS, IPOUC-

XO0OAT ACTOHAlMsA, KaJIWJIBbHOC 3aXXKUTI'aHHUC W APYTHUC HCEKCIIATCIBbHBIC ABJICHUA.
151



YT0oOBI IPEIOTBPATUTH NEPETPEB JCTANCH ABUTATENs, UX OXJIaKAaloT. B kauecTBe
OXJIKNAIOLINX areHTOB B ABUTATENSAX MCTIONB3YIOT BO3AYX MIH >KHIKocTH. Hanbos-
iee paclpoCcTPaHEHHUE MOy YN JKUIKOCTHBIE CUCTEMBI OXJIAXKICHHS.

B nBurarensx ¢ )HIKOCTHBIM OXJIXKJICHHEM OJIOK U TOJIOBKA IIMIIMHAPOB BbI-
IIOJTHeHa JBOMHONW. MexIy cTeHKamMn o0OpasyeTcs oxiaxaaromas pyobaiika, KoTo-
past 3amoNHASTCS KUAKOCTHI0. OXTa1aromas KHUIKOCTh OTBOIUTH TEIUIO OT CTe-
HOK H TOJIOBKH LIMJIMHAPOB U MepeacT TEMI0 B OKPYXKAIOUIYIO CpEly Yepe3 pPaau-
atop. TaxuM 00pa3oM, OXJIaXJaromast )KAAKOCTh HEMIPEPHIBHO MUPKYIUPYET B 3a-
MKHYTOW CHCTEMe OXJIaXICHHS, HarpeBasch B OJIOKE 1 FOJIOBKE IIIIMHIPOB U OXJIa-
KJAsICh B PAIIATOPE.

Jlns oGecrieueHrst HOpMaTbHOM paOOThI BCEH CHCTEMBI K OXJIXK TAIOTIICH KU1~
KOCTHU MPEABABIAIOT P TpeOoBaHuil. JKUIKOCTh HOMKHA UMETh BBICOKYIO TEIIO-
€MKOCTh M TEIUIONPOBOAHOCTh, UTOOBI 3(dexkTuBHO OoTBOAUTH Temio. OHa He
JOJDKHA 3aMep3aTh U KUIIETh IIPH BeeX pabodnx TeMepaTypax ABUIraTels, BCICHHU-
BAaThCsl, BBI3BIBATh KOPPO3UIO METAJUIOB U CILUIABOB, pa3beaTh PE3UHOBBIC IUIAHTH
U COETUHEHUS CUCTEMBI OXJIAXKICHUSL.

JUist SKCIITyaTaluy IBUTaTENeH IPH MOJIOKUTENBHBIX TEMIIEPATYpax BO3LyXa
camoil moaxoasmei *KUAKOCTBIO sIBIsieTcs Bofa. [Ipu oTpuLaTeIbHBIX TeMIepaTy-
pax Bo U30eXaHNE 3aMEP3aHHs BOJIbI IPUMEHSIOT BOJHBIE CMECH C Pa3iIMUHBIMU BE-
IIECTBAaMH (aHTU(PH3aMH), CHIKAIOIIUMHI TEMIIEpaTypy 3acThIBAHMUS aBTOMOOHIIb-
HBIX TEIUTOHOCHTeNeH. Takue cMecn MOMydniy Ha3BaHWE OXJIAKIAIONINX HU3K03a-
MEP3aAIOLINX KHIKOCTEH.

Haunbonpmee pacpocTpaHeHHEe B Ka4eCTBE AHTH(PHU30B MMOTYUHIIH TIIHKO-
JIEBBIE HU3K03aMEeP3afoIHe JKUAKOCTH, ITPEICTABISIONNE cOO0M CMECH STHIICHTIIH-
KOJISI ¢ BOZIOM.

OKCIUTyaTallMOHHBIE CBOMCTBA OXJIAKAIOMINX JKUIKOCTEH IMPOSBIIIOTCS B
pe3ynbpTaTe 0COOEHHOCTEH XMMMOTOJIOTHYECKHX MPOIECCOB, MPOTEKAOIINX B CH-
CTeMe OXJaXAeHHs, GYHKIOHAJIBHO CBA3aHHOHN C CHCTEMaMH SHEProoOpa30BaHHs

1 CMAa3Ku IpU dKCIIITyaTalluu.
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Husko3aMep3aroniyue oxJaXIarmpe KUIKOCTH (aHTU(GPU3BI) MIUPOKO HUC-
MOJIB3YIOTCS B CUCTEMaX OXJIAXKJCHUs JABUTaTeneil. [l aBTOTpakTOpHBIX JBHUraTe-
JIel, HampuMmep, MPUMEHSIOT ASTHJICHTIHKOIEBbIC aHTU(QPU3BL. ITHICHIIINKOIb
C:H4(OH): - n1ByXaTOMHBIN CHHPT, MPEICTABIACT COOOH STOBUTYIO KHUIKOCTH 03
[BEeTa W 3araxa, XOpoIlo CMEIIUBACTCS C BOJOH B JIFOOBIX COOTHOIICHHUAX, ITJIOT-
Hocth 1ipu 20 °C cocrapnsger 1113 kr/m?, 3amepsaer npu munyc 11,5°C. OnHako
MIPYU CMEUIMBAHUH STHIICHIITUKOIS C BOIOW TeMIlepaTypa 3aCTHIBAHUS CMECH HIKE,

9eM KaXXJI0TO U3 KOMIIOHEHTOB (puc. 38, 39).
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Puc. 38. KpI/IBaSI KpUucTauim3alnuy BOJOITUIICHITIMKOJICBBIX cMmecei.
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Puc. 39. Temmeparypa KpHCTAIIM3AIMU, TeMIIepaTypa KUIEHHs, IIOTHOCTh

CMCCH STHWJICHIJIMKOJIA U BOABI B 3aBUCUMOCTHU OT COACPIKAHUA B HEeW STHIICHTJINKOJISA

IIpu cMemMBaHUYM 3TUIIEHITIMKONSA C BOJON B Pa3IUUHBIX COOTHOIICHMSAX
MO>KHO IIOJIyYUTh CMecH, 3amep3atoiue ot 0 1o munyc 70...75°C.

B cBs131 ¢ TEM, YTO STHICHITIMKONb U BOJA 00NAIal0T PA3IMIHOM INIOTHOCTHIO,
IIPY CMEIIMBAaHUY UX B PA3IIMIHBIX COOTHOILICHUSIX MEHSAETCS INIOTHOCTD aHTU(pH3a.

[To mnoTHOCTH aHTH(PH3a MOKHO CYIUTE O €0 TEMITEPaType 3aMeP3aHHL.
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[IpoMbIlIeHHOCTh BbITycKaeT aHTH(pu3bl Mapok 40, 65 W KOHLEHTpaT

mapku 40k (Tadi. 36).

Tabnuma 36. Huzko3amep3awime oXJIaKAaA0MNe JKHIKOCTH

IToxazatens Hopwma uist Mapku
40 65 45k
LBer CBeT10-)KeNThIH OpanxeBblit Kenreiii
ITnoTHOCTH 1067...1072 1085...1090 1110...1115

npu 20 °C, xr/m>
Cocra, % Macc.

STHIICHTJIUKOJIb, 52 64 94
HE MEHee
BOJa, HE Oosee 47 35 5
Temmneparypa 3amep- -40 -65 -
3anus, °C, He BbIIIEe
Temneparypa npume- -40..+95 -60...+95 -
Henus, °C

AnTtudpus mapku 40 npexHa3zHauCH UL SKCIUTyaTalluy JBUraTeIeH B 3SUMHEE
BpeMs B CpeIHEN monoce.

AHTU(PHU3 MapKu 65 BBIITYyCKAETCsI VISl SKCILUTyaTallMy ABUTATENEi B X001~
HOe BpeMs roja B paiionax Cesepa u Cubupu.

IIpu cmemmBanun 1 1 koHueHTpara 40k ¢ 0,73 71 BOABI HOTYyYarOT OXJIaXAa-
FOILYIO KUAKOCTH Mapku 40.

OTHIEHIINKOIN 001a1al0T KOPPO3NOHHBIMU CBOHCTBAMH, IO3TOMY B HU3KO-
3aMep3arolye 0XJIaXIarolie >KUAKOCTU BBOAAT IPOTUBOKOPPO3UOHHBIE IPUCATKU
(mexctpuH, nuHaTpuitdochar, MOMNOICHOBOKUCIBIA HATPHUIt). JIeKCTPHH — 3TO yT-
JICBOJ THUIIA KpaxMala, ero BBOAAT B aHTU(pH3 B KoauuecTBe | r/n. OH 3amumaer
OT KOPPO3UU aJTIOMUHUN, MEIb Y CBUHIIOBOOJIOBAHHBIN npunoi. Hekoropas yacts
nekcrpuHa (5... 10 %) He pacTBOpsieTcst B aHTH(PU3E U HAXOJUTCS B HEM B BHIE
koyutonza. ITosroMy aHTH(PHU3 CTAHOBHTCS HECKOJBKO MYTHBIM. JIEKCTPHH NpH
XPpaHEHUH MOXET BBIIIACTh B OCA0K, U aHTH(PH3 MproOpeTaeT Npo3pavyHoCTh. AH-
TU(PU3 MyTHBIN WK C BBIIABIINM OCaIKOM JEKCTPHHA IPUTOJICH K YITOTPEOICHHUIO.

Hunatpuiipocdar BBOmAT B KoimyecTBe 2,5...3,5 1/1. OH mpenoTBpariaet

KOPPO3UIO CTAJIbHBIX, YYyT'YHHBIX U HaCTUYHO MCIAHBIX JeTajei.
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Monu6aeHOBOKHCTBII HATPUIL BBOIAT B aHTU(PU3 B KOJIHUYeCTBE 7...8 T/ Ayt
MIpeayNpeXIeHNS KOPPO3UH IIMHKOBBIX 1 XPOMOBBIX TIOKPHITHH.

[IpumensieTcs Takke HHU3KO3aMep3aioIiasi OXJIaXKIaromas KUIKOCTs TocoI.
Brinyckarot Tpu Mapku 3Toi sxuakoctu: Tocon A-40, Tocon A-65 u Tocon A. Bee
OHH OKpAIlICHHI B T0JTy0o# 1iBeT. TOCOoN MPUMEHSFOT Bcece30HHO. B Hero 1o6aBistoT
AHTUKOPPO3UOHHBIE U AHTHIIEHHbIE TPUCAIKH.

Tocon A mpencraBisieT co00H KOHIIGHTPAT, MPH pa30aBIeHUN KOTOPOTO Ha
50 % muCTUIIIMPOBAHHOM BOJOH MOTYYalOT aHTH(PHU3 C TEMITEPATYPOH KPHCTAIUTH-
3anun — 35°C. TIpu cooTBeTCTBYIOMIEM pa30aBlieHHN KOHIIEHTPATa AUCTHILTHPOBAH-
HoM Bogoil nomyuator Tocon A-40 ¢ temnepatypoii 3amep3anus — 40 °C u Tocon
A-65 ¢ Temmeparypoii 3amep3anus — 65 °C.

Mapky Tocosna MOXXHO OIpenenuTs 1o ero miaortHocty npu 20°C, koropas
must Tocoma A cocrasisier 1120... 1140 xr/m®, ast Tocoma A-40 - 1075...1085, s
Tocoma A-65 - 1085... 1095 kr/m>.

OTUJIECHTIIMKOJEBbIE OXJIAXAAIOLUE KUIKOCTH - CHIIbHBIE SIJIbI, IIOATOMY C
HUMH CJIeiyeT paboTaTh OCTOPOXKHO.

IMpoBenenue ucnpiTanmii. CoctaB aHTHU(PPU3A OMPEACIIIOT THIPOMETPOM.
Cy11ecTBYIOT CclieUalIbHBIE aPEOMETPBI-THIPOMETPEI, C IOMOILBI0 KOTOPBIX U3Me-
PSIOT CoIepKaHHUe STHIICHIIIMKOIS B aHTH(PH3E M TEMIIEpaTypy €ro 3aMep3aHusl.
T'unpomerp (puc. 40) npencrariser coOOW apeoMeTp, CHAOKESHHBIH BMECTO IIIKAJIBI
IJIOTHOCTH JABOMHOMN IMIKAJON — COAEpPM aHUSA ITHIICHIVIMKOJSA U TEMIEpaTyphl 3a-

MEp3aHHs.

Puc. 40. Apeomerp-runpomerp ¢ TepmomeTpom ADT
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1.6. IloaroroBka odobeKkTa

IIpu mpoBecHUH OMBITa TeMIIepaTypa aHTH(pu3a gowkHa ObiTh 20°C, s
4ero aHTU(pPU3, HAJIUTHIH B MWIHHAP, BBIICPKHUBAIOT B TEPMOCTATHPYIOIIEM
ycTpoiictBe B TeueHue 15 MuH. B 3TOM ciydae He TpeOyeTcst BBOIUTE B MTONYYCH-
HBIH pe3yJIbTaT TEMIIEPATyPHBIX ITOIPABOK.

1.6.1. MeTroauka onpejeieHUs

OCTOpOXKHO OIYCKAIOT THAPOMETP B IUIMHIP ¢ aHTH(pH3oM. [locie Toro
KaK THUAPOMETP YCTAaHOBWJICS, TIO BEpXHEW TpaHMIIE MEHHCKA OTCUHUTHIBAIOT Ha
IIKaJie 3HAaYeHMs COCTaBa aHTH(PH3a U TeMIIepaTypsl 3acTeiBaHus. Ecnu onpenerne-
HHUe cocTaBa aHTH(pH3a npousBoamock He npu 20 °C, To B MOKa3aHUA THAPOMETpa

BHOCST ITOTIPaBKYy (Tadm. 37).

Tabnuua 37. IlonpaBka K NOKa3aHUAM r'HIpoOMeTpa

Temmneparypa
UCITBITYEMOTO CopneprkaHue STHICHITIHKOIIS, % (00bEeMH. )
anTu(pu3a,
°C
30 17 22 27 32 36 41 46 53 55
20 20 25 30 35 40 45 40 55 60
15 21 26 32 37 42 47 52 57 63
10 22 27 33 38 44 49 54 59 65
0 24 29 29 35 40 47 52 63 69
-10 26 31 37 43 50 56 62 67 73

B nepBoii rpade TabIUIBl HAXOAAT TEMIIEPATYPY, TPH KOTOPOH MPOBOIAUTCS
OTIBIT, & 10 TOPU3OHTAIBHON CTPOKE — ITOKa3aHUs TUAPOMETpA MPH TeMIIepaType
OITBITa. 3aTeM B TOM € CTOJIOIE, IO B CTPOKe, cooTBeTcTBYyomIeH 20 °C, HaxoiT
HCTHHHOE COJIEPKAHNE STHIICHIIIUKOI B aHTHDpH3E.

1.6.2. O6padoTka pe3yJbTaTOB H3MepPeHUI

Hanpuwmep, npu remneparype 10 °C conepxanue STHISHTIHKOIS IO THAPO-
MeTpy 38 %. UctirHOE comeprkanne sTmneHrmKkois (mpu 20°C) 6ymet 35%. Ecmu
B TaOJIMIIC OTCYTCTBYIOT 3HAYCHHUS TEMIIEPATYPHI U MOKa3aHUH THIpOMETpa, Ipuode-
rafT K HHTepnosnuy. [locie Toro Kak HaiIeH HCTHHHBIA COCTaB aHTU(pHU3a, 110

IIKaJe THAPOMETpPa OMPEAEISIOT TEMIIepaTypy ero 3aMep3aHusl.
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B Tom ciyuae, koraa coctaB aHTH(pPH3a HE COOTBETCTBYET HOpMaMm, IPHUIro-
TaBJIMBAIOT CMech Tpebyemoro kadectBa. HeoOxomumyto 100aBKy BOIBI MIIM ITH-
JICHTJIMKOJIS TIPH UCTIPABIICHUN aHTH(PH3a pacCUNTHIBAIOT MO (GOpPMyIIam:

pu 100aBIICHIH 3 THICHTITHKOJIS

M= (a-b)x H/b (60)
npu J00aBIEHUH BOIBI
M=(c-d)xH/d (61)
rae M — Konmm4uecTBo 00aBIseMOro KOMIIOHEHTa, J1; H — o6bsem ncxomgHoro
obpasma, 1; a m b — comepkaHUE BOABI B ICXOZHOM 00pasiie U B 3aJaHHON CMeCH,
% mo 00beMy; ¢ u d — cojep)KaHUE STHICHTIMKOIS B HCXOTHOM 00pasle U B 3a-
JIaHHOHU cMecH, % (00BeMH. )

KoHTpo/ibHBIe BONPOCHI U 3aJaHUSA

1.KakoBBI cOoCTaB M CBOMCTBA OXJIAXKAAIOIINX HHU3KO3aMEP3aIOIIUX JKUIKO-
cTeit?

2.Kakoii coctaB umeeT aHTH(PPU3, HCIOIB3YEMBII [T OXJIAXKICHUS aBTOMO-
OWJIBHBIX TBUTATEICH?

3.Kakne 0coOEHHOCTH STHIICHTITUKOJICBBIX aHTH()PH30B HYKHO YYHUTHIBATH
MIPH UX IKCIUTyaTaIuu’?

4 IlepeuncnuTe MapKy STHICHTIIUKOJICBBIX aHTH(PHU30B.

5.Kak onpenenuts 100aBKy BOJIBI WIIH STHIICHIIIAKOIIS TIPH UCTIPABIICHUH aH-
TG puza?

6.J17151 9ero BHOCHUTCS TIOIPABKa K ITOKa3aHUAM THIpoMeTpa’?

7.Kaxue mpubopsl HCMIOIB3YIOT IS OTICHKH KauyecTBa aHTU(PPHU30B?
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IIpakTuyeckoe 3ansTue Ne 19

HCCJEJOBAHUE KAYECTBA TOPMO3HBIX ) KUJIKOCTER

1.1. Hean padoThI:

3aKpEMUTh 3HAHHS 110 COCTABY U SKCILTyaTallHOHHBIM CBOMCTBAM TOPMO3HBIX
KHUJIKOCTEH, IPUOOPECTH HABBIKK 110 OIICHKE KAaYCCTBEHHBIX MapaMeTPOB TOPMO3-
HBIX KHJKOCTEH.

1.2. 3agaun padoThI:

03HAKOMHTECS C METOIUKOM MCCIICIOBaHMS KaYeCTBEHHBIX ITapaMeTPOB TOP-
MO3HBIX KUAKOCTEH, C U3MEPUTENBHBIM 000pYI0BaHUEM U TIPUOOPAMU;

MIPOBECTH ITOATOTOBKY TOPMO3HBIX XHIKOCTeH M 000pynoBaHHs K Jabopa-
TOPHBIM HCIBITAHUSM;

TIPOBECTH OTPE/ICIICHUE MAPKH JKUIKOCTH TI0 I[BETY;

MPOBEPUTH TOPMO3HBIE KUAKOCTH HA CMEIIUBAHHE;

MPOBEPUTH 00PA3IIBI JKUAKOCTH Ha PACTBOPUMOCTD B BOJIE M OEH3UHE

1.3. Ob6opynoBanue u npudOpbI BU3yallbHAs, OPraHOJENTUYECKAs OLEHKa
rapaMeTpoB TOPMO3HBIX YKUIKOCTEH

1.4. O0BbeKT MCNBITAHUS: TOPMO3HBIE )KUIKOCTH

1.5. Ilopsiok BhINOJHEHUs PadoThI

Omnpenenenue nokasareinei TOPMO3HBIX KHIKOCTEH CIeyeT IPOBOIUTH B CO-
OTBETCTBHUHU C TEXHUYECKUMH TPeOOBAHUSAMH, HAIPUMEP: TOPMO3HAsS >KHAIKOCTD
JOT-4 (TY 2451-011-48318378-2004).

OO0mme cBeneHus.

BaxxHO0# 0cOOEHHOCTHIO JKUAKOCTEH IUIS THAPABINIECKIX TOPMO3HBIX IIPH-
OOpPOB SBIISIETCS TO, UTO OT WX IKCILUTYATAIMOHHBIX KQ4eCTB 3aBUCST HE TOIBKO JI0JI-
TOBEYHOCTh M HAJIS)KHOCTH pabOTHI JeTajel MpuBojia, HO U 0€30TKa3HOCTh PabOThI

TOPMO3HOT'O ME€EXaHU3Ma, T.€. 0e301acHOCTh JABYXCHUA aBTOMOOMJIS.
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JKuakocTh TS THAPABIMYECKOTO TOPMO3HOTO TPUBOJA CIIY)KHUT B KaYECTBE
paboueii cpeabl [T TIepeadl YCIITH OT TOPMO3HOH IeIay JO TOPMO3HBIX KOJIO-
nok. [Tpr 5TOM HOKHEI OBITH MUHIMAJIBHBIC TOTEPU YHEPTUH Ha TPSHHUE B IIPUBOJIE
KaK Ha MPEOIOJICHHE TPSHUS TIPH MEPEABIKCHUH JKUIKOCTH B CHCTEME IPHBOJIA,
TaK ¥ Ha MPEOIOJICHUE TPEHHS B OABIKHBIX €TO COSTNHCHHUSX.

Be3otkaszHas paboTa TOPMO3HOTO MEXaHM3Ma BO3MOYKHA MIPU YCIOBHH, YTO
KHUIIKOCTh HE OYIET TepATh TEKy4eCTh IPH JIFOOBIX KIMMAaTHYECKUX YCIIOBHAX IKC-
IUTyaTalii aBTOMOOWIA M He OyAeT HapymaTbCs €€ CBOMCTBO HECKMMAeMOCTH,
oOecriednBaroIee ITaBHYIO U MOJTHYIO Iepefady yCHIus.

JlonroBe4HOCTs pabOTHI TOPMO3HOTO MIPHUBOJIA, 3aTPATHl HA €r0 AKCIIIyaTa-
IIUIO 3aBUCST OT XMMHYECKOTO BO3ICHCTBHSA HA JIETAIH IIPHBOAA TOPMO3HOW KU~
KOCTH, a TaK)Xe OT €€ CMa30YHBIX CBOICTB, KOTOPBIE U3MEHSIOTCS B 3aBHCHUMOCTH OT
TEMIIEePaTypHIL.

Vcxons u3 Ha3HAYCHUS U YCIOBHH pabOTHI, JKUIAKOCTH JUIS THJIPABIMIECKUX
TOPMO3HBIX IPUBOOB (TOPMO3HAS KHUIKOCTh) JOJDKHA OTBEYATh CICAYIOIIUM KC-
IUTyaTallHOHHO-TEXHUYECKIM TPEOOBAHUSM:

HE JOJDKHA BBI3BIBATH KOPPO3UH METAUTMUYECKHUX AeTalleil, a Takke HaOyxa-
HUS, pa3bellaHMs, BHICBIXaHHS PE3UHOBBIX MAaHXKET, KJIAMaHOB M IIUTAHTOB T'HIPaB-
JIMYECKOTO TPHBO/A;

00J1aIaTh XOPOIIMMH BSI3KOCTHO-TEMITEPATyYPHBIMH CBOHCTBaMH, oOecrieunBast
BBICOKYTO HO/IBIDKHOCTH (TIPOKaYMBAEMOCTh) B 3MMHEE BpeMs 1 OTCYTCTBHE ITOTEKA-
HUI B JIETHEE BpeMs ITPpH KoJiebaHuIX TemrepaTyp ot muayc 50°C , munyc 60° C (3u-
MOIi B ceBepHBIX paiioHax) 1o 100 °C., 110° C (JieTom Ha 10)KHBIX TOPHBIX JIOPOTax);

UMETh TeMIIepaTypy KHWIIEHHS BBIIIE MaKCHMAaJIbHOW TeMITepaTyphl Harpera
KHUJIKOCTH B TOPMO3HOM mpuBoze (mpumepro 120 — 130° C), uToO5!I He 10ITycKaTh
00pa3oBaHUs MapPOBBIX MTPOOOK B THIPABIMYECKON CHCTEME U IIOTEPH KHUIKOCTH OT
HCTIApPEHUS;

00J1aaTh XOPOIIMMH CMa3bIBAIOIIMMH CBOMCTBAMH AJIs1 00ECIICUeHNST MUHU-
MaJbHBIX U3HOCOB TPYLIMXCS IeTaleil MpUBOJa U MUHUMAIBHBIX MOTEPh SHEPTUU

Ha NPEoI0JICHNE TPEHUS,;
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OBITh CTAOMIIBHOM, T.€. HE paCcCIauBaThCs, HE BBIICISATh KAKHX-THOO OCaIKOB,
HE BCIICHUBATHCS U JIUTENBHO MPH paboTe U XpaHESHHH COXPaHATh HEU3MEHHBIMHU
CBOU (PM3MKO-XUMHYCCKUE CBOICTBA.

JJis THAPaBIMYECKOTO MIPUBOIA TOPMO30B AaBTOMOOMIICH HCIIONB3YIOT JKUJI-
xoctu I'T2K-22M, Hesa, Toms, JIOT-4.

Kunrxocts I'TXK-22M coctout u3 65 % mudTHneHrIuKoms, 32 % dTUnKapou-
ToJa M 3 % 3TUIEINIO30]IbBa C J0OaBICHHEM aHTHKOPPO3HOHHBIX TIPUCANOK. XKum-
KOCTh BCECE30HHAsA, OKPAIMBAETCA B 3€JCHBIA WM 3€JIEHO-3AIIUTHBIN LIBET, XO-
PpOIIIO pacTBOpHUMA B BOJIE, SIIOBHTA.

Kunxocte HeBa sBnsieTcst kommozunueit u3 51-59 % stunkapburona, 31-34
% muonoB, 5 % »¢upos kapoburona u 13,5 % cmecu raukoneir. B cocraB HeBel Bxo-
JUSIT 3aTyCTUTENb U aHTUKOPPO3UOHHBIEC TPUCAAKH. JKUAKOCTH OKpaIIeHa B )KEeIAThIH
1IBET, TOKCUYHA, OTHEOTIACHA M PACTBOPSIETCS B TOPSAUYEH BOAE.

Kunkoctu I'TM-22M u HeBa B3aMMOpPacTBOPUMEBI, UMEIOT XOPOIIHE BS3-
KOCTHO-TeMIIepaTypHbIE CBOWCTBA (MIPOKAYMBAEMOCTH), HU3KYIO HCIAPSEMOCTb.
Hesa pekoMeHyeTCs AJ1sl MPUBOIOB TOPMO30B COBPEMEHHBIX aBTOMOOMIICH.

Bcece3onHnas xxuakocte TOMB IpeAcTaBIseT cOO0H cMech TIIHKOIeH U 3¢du-
poB GopHOit KuciIOTE. OCHOBHBIC €€ MPEUMYIIECTBA — MEHBINAS TUTPOCKONAY-
HOCTB, He3HAYHUTEIIFHOE CHIDKCHHE TEMITePaTyphl KUITCHUS IIPH 00BOJHEHUH, YIIy4-
IICHHBIC TPOTHBOM3HOCHBIC 1 aHTHKOPPO3HOHHBIE CBOWCTBA. DKCILTyaTallHOHHBIE
CBOMCTBA JKUKOCTH 00ECTICUMBAIOT HAICKHYIO pabOTy MTPUBOJIOB TOPMO30B IPY30-
BBIX H JIGTKOBBIX aBTOMOOMIICH.

CMmermenne 000 TOPMO3HOH KHUIKOCTH C TOIUIMBOM M MaclaMH HEIOIy-
CTHMO, TaK KaK HeTePOAYKTHI pa3pymaloT PE3HHOBBIC IETAIN, YTO MPUBOIUT K
OTKa3aM TOPMO3HOW CHCTEMBI. 3arpelieH0 IpUMEHeHHe CMeCei CIIUpTa U TIIUIe-
pYHA WM IPYTHX BEIIECTB ISl TOPMO3HBIX CUCTEM.

Ha Bcex JIerKoBBIX 1 HEKOTOPBIX TPY30BBIX aBTOMOOHIISIX TOPMO3HAs CUCTEMA
cHaOXeHa THAPaBIUYECKUM NpUBOAOM. HamexHOCTh pabOThl THAPABIMYECKOTO

MPUBOJA 3aBUCHUT OT IKCILTyaTallMOHHBIX CBOWCTB TOPMO3HOM sKUJIKOCTH. TopMO3-
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HBIE KUIKOCTH JOJKHBI OBITh JETKOIOABUXKHBIMH, 00/1a1aTh HEOOIBIION BI3KO-
CTBIO; TEMIIepaTypa 3aMep3aHus T0JDKHA OBITh HIDKE TEMIIEPaTyphl OKPYIKAFOIIETO
BO3/yXa, IPHA KOTOPOH IKCILUTyaTUPYIOTCS aBTOMOOIITH. JKHIKOCTh He TOJIKHA pac-
CIIaMBATHCS; HE IOITYCKACTCS BHIMAJCHUE CTYCTKOB H OCAAKOB. TOPMO3HBIC JKHUIIKO-
CTH JOJDKHBI 00J1a/1aTh MOJIHOM COBMECTUMOCTBIO C PE3WHOBBIMH JETAISIMU U Me-
TaIJIOM TOPMO3HOI CHCTEMBI, a TaK)Xe XOPOIIEH CMa3bIBafomIel CIOCOOHOCTHIO
.Brimyckatotcst Topmosnbie xuakoctu Mapok I'TXK-22M, Hesa, BCK, OCK u T. 1.

(Tabm. 38).

Tabnuma 38. TopmMo3HbIe KMIAKOCTH

HBIC CBOMCTBA

3aHUS HE BBIIIE - 65

°C

cyt. ipu -40°C u 64.

pu-50°C He JOIKHO

OBITh paccianBaHUs
WM 0CaJIKa

Ilokazatens Hopwma juis mapku
I'TK-22M Hesa BCK
Buemnuii Bug IIpo3paunas 3eneHas IIpospaunas xua- XKunkocTs ¢ BETOM
JKHUIKOCTh KOCTb C IIBETOM OT OT KPacHOro 710
JKEJITOrO 10 CBETIO- | OPaH)KEBO-KPaCHOIO
KOPUYHEBOTO
IInotHOCTH TIpH 20 1100...1110 1012...1015 890...900
°C, kr/m>
Kunematuueckas 79...8,3 Memnee 5,0 94..13,5
BA3KOCTb ITPH TEMIIE-
patype 50 °C,
mMMm?/c (cCr)
Huskoremnepatyp- | Temmneparypa 3amep- | Ilocie Bbinepxku 6 | Ilpu BeLaepxuBaHuU

B TeucHue 30 MUH.
npu -40 °C ne
JIOJDKHO OBITH pac-
CJIaMBaHUs

Topmosnas xunkocts ['TXK-22M mpezacraBisier co0oil cMech pa3UYHBIX
TIIMKOJNeH (AByXaTOMHBIX cnuproB). OHa 00JamaeT yIOBICTBOPUTEIBHBIMU Bs3-
KOCTHBIMU U TEMIIEPATYPHBIMU, XOPOLIMMH HU3KOTEMIIEPATYPHBIMU CBOWCTBAMH
(3amep3aer npu Temmnepatype —65°C), HU3KO# HCHapAEMOCTBIO M BRICOKOH TeMIIe-
paTypol BCHBILIKY; HE pa3pyllaeT pe3uHoBble AeTtanu. K HeroctaTkaM TOPpMO3HOM
skunkoctd ['TXK-22M crienyer OTHECTH CUITBHYIO SIOBUTOCTb, INIOXHE CMa3bIBaIO-
e CBOIMCTBA M MOBBIIICHHYIO THTPOCKOIIMIHOCTb.

Topmo3sHas xunkocTh HeBa Ha IIMKOJIEBOH OCHOBE Hamboiee pacripocTpa-
HEHa; OHa PEKOMEHAYyeTCs s OOJBIIMHCTBA JIETKOBBIX aBTOMOOMier. Obmamaer
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XOPOLIMMH BSI3KOCTHO-TEMIIEPATyPHBIMU CBOKMCTBaMU (BsizkocTh mpu 50°C He Me-
Hee 5 ¢cCT), XOpoLIo pacTBOPSIET BOAY, OJHOPOJHOCTh BOJHOM CMECU COXPaHSAETCS
10 —40°C u Hike. TopmosHas )xuakocts HeBa orueonacHa, nonagaHue ee Ha KOXy
YEJIOBEKa MPUBOJIUT K IEPMaTUTAM.

Topmosnas xunkocts BCK mpencrasnser coboit cmecs 50 % xacTopoBoro
macia u 50 % OyTHIIoBOTO CIIUpTa.

KacropoBoe Macio mpugaeT *KHIKOCTH XOPOLIYI0 CMa3bIBAIOIILYIO CIIOCO0-
HOCTB. JKHIKOCTE HE BBI3BIBAET OOJBIIOrO HAOYXAaHUS WIM Pa3MATYCHUS Pe3UHO-
BBIX YIUIOTHUTEIBHBIX JIeTalell TOpMO3HOH cucTeMbl. Topmo3sHas sxuakocts BCK
o0yaffaeT HEyAOBJICTBOPUTEIBHBIMU BSI3KOCTHO-TEMIIEPATypHBIMH CBOHCTBaMH,
ITO3TOMY €€ PEKOMEHIYIOT IPUMEHATH TOJIBKO B CPETHEH mojoce.

K HemocTaTkaM CIIMPTOKACTOPOBOM CMECH OTHOCHUTCS BBICOKAs TEMIIepaTypa
KPHUCTAJUTM3ALUHI KaCTOPOBOTO Macia (KpHcTauu3anus HaunHaercs npu 5°C u uH-
TeHCcUBHO npoTekaeT npu — 20 °C). B pesynbrare 3T0ro 06pasyroTcs CTyCTKH, KO-
TOpBIE BBI3BIBAIOT 3aKyINOPUBaHHE TPYOOIPOBOAOB T'MAPABIMYECKOTO IPUBOIA U
0TKa3 TopMo30B aBToMOOMIs. [Tpumensts xunkocte BCK npu Temneparype okpy-
xaromero Bo3ayxa Hmke — 20 °C He pekomenayercs. Ciienyer obeperaTh KHI-
kocth BCK oT momaganust BOAbI, YTO MOXKET MIPUBECTU K PACCIOCHHIO KUAKOCTH.

Kunrxocts DCK npencrapiseT coboit cmech 60% kactopoBoro macia u 40 %
3TWJIOBOTO CIIMPTA, OKPALIEHHYIO B KPACHBIH LIBET.

Kunxocte Tomb mpencraBiseT co00i cMech TIIMKONIEeH W 3PUPOB OOpHOMH
KHUCJIOThI, IPUMEHSIETCS U1 THAPABINYECKUX TOPMO30B JIETKOBBIX U I'PY30BbIX aB-
tomoOmteit. ObmamaeT HeOOIBIIONH THTPOCKOTNYHOCTHIO M XOPOIIIMHU TIPOTHBOU3-
HOCHBIMH 1 aHTUKOPPO3HOHHBIMH CBOMCTBaMH.

Henb3s cmemmBaTh TOPMO3HBIE JKUAKOCTH, H3TOTOBJICHHBIE Ha KaCTOPOBOM
OCHOBE, C XHIKOCTSIMH Ha TJIUKOJIEBOI OCHOBE, TaK KaK 3TO IMIPUBOIUT K yXy/IIIIe-
HUIO 9KCIUTyaTallHOHHBIX Ka4eCTB.

IIposenenune ucnbITAHUMA. BBIIOIHSIOT TPU ONPEACICHHUS.

Omnpenenenne MapKy ) KUAKOCTH 10 I[BETY. LIBeT TOPMO3HBIX KHUIKOCTEH yKa-

3aH B Tabuie 38.
163



1.6. IloaroroBKka o0bEeKTa

IIpoBepka TOpMO3HBIX XKHUAKOCTEH Ha cMemrBanue. Eciu Mapka ruapasiu-
YEeCKOI KHUIKOCTH, 3aJITATOH B TOPMO3HYIO CHCTEMY, HEH3BECTHA, TO JICNAIOT MPO0y
Ha CMELIUBaHUE.

1.6.1. MeTroauka onpejeieHUs

B npo6upKy HaMBaOT paBHOE KOJIMYECTBO KHUIKOCTH, B3STOH M3 TOPMO3HOM
CUCTEMBI, U TOH, KOTOPYIO MIPENIOIaraeTcsi 10JUBaTh B CUCTEMY. 3aT€M KHUIKOCTH
B30aNTHIBAIOT. ECiM mpon301uIo paccioeHne CMECH, TO KHUIKOCTH U3TOTOBIICHBI Ha
pa3HBIX OCHOBAX, M JONHUBATh KUIKOCTh B TOPMO3HYIO CHCTEMY HEIb3sl.

IIpoBepka 00pa3oOB KUIKOCTH Ha PACTBOPUMOCTH B Bojae U OeHsune. [lpu
nob6asnennu Kk xuakoctsM BCK n DCK Boasl oHM paccianBaioTCs, a TINKOJICBBIE
JKUIKOCTH TOJIHOCTBIO CMEIIMBAIOTCA ¢ Bojoi. [Ipu qobasnennn OeH3nHA K KacTo-
POBOI JKMAKOCTU OHU MOJHOCTBIO HMEPEMENIMBAIOTCS U 00Pa3yloT OJHOPOIHYIO
cMech. | TuKoeBbIe )KUAKOCTH HE CMEIINBAIOTCA ¢ OEH3UHOM, ITOJTyYaroTCs ABa pas-
HOPOJHBIX CIIOS.

KoHTpoJibHbIe BONIPOCHI U 33/IaHUSA

1 ITepeuncrnute 3KCILTyaTallIOHHBIE TPEOOBAHUS K TOPMO3HBIM JKUAKOCTSIM.

2.Kaxkoif cocTaB TOPMO3HBIX KHIKOCTEH?

3.Ha3oBuTe Mapky TOPMO3HBIX KHUIKOCTEH, MX OCOOCHHOCTH.

4 Kakue copra peKOMEHIYIOT IPUMEHSTH B Pa3IMYHbIX KIMMATHUYECKUX 30-
Hax?

5.B 1uem paznuna Topmosnbix xxuakocteit BCK u "Poca JIOT-4"?
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IIpakTHyeckoe 3anaTue Ne2(
KOHTPOJIb KAYECTBA HE®TEIIPOJAYKTOB
C UCITIOJIb30OBAHMEM ITOJIEBBIX IABOPATOPHI

1.1. Ilean paboThi:

3aKpENUTh 3HAHUS 10 YCTPOHCTBY M (PYHKIHSAM IOJIEBBIX JTabopaTopuil At
KOHTPOJIA KadecTBa HEPTEIpOIyKTOB, MPHOOPECTH HABBIKU IO OIIEHKE Ka4eCTBCH-
HBIX ITApaMeTPOB HE(YTETIPOAYKTOB.

1.2. 3agauu padoThbI:

03HAKOMMTECSI C METOAMKOH OIpeieTIeHnsI KadecTBa HEPTEMPOLYyKTOB C UC-
TOJIF30BaHME TIOJIEBBIX JTA00PATOPHHA, C H3MEPUTEIBHBIM 000PYZOBaHHEM U ITPHOO-
pamu;

MPOBECTH MOATOTOBKY HE(TEIPOIYKTOB U 00OPYIOBaHUsS K J1a0OpATOPHBIM
HCTIBITAaHUSIM;

MPOBECTH U3MEpeHHs (HU3UKO-XUMHUECKUX ITOKa3aTeseil HeTenpoLyKTOB,;

BBIYKCIIMTh KAUECTBEHHBIC MTApaMeTPbl HEPTEIPOILYKTOB.

1.3. Ob6opyaoBanue u npudoOpsI

IoneBrbie mabopaTopuu Al KOHTPOJIS KAYECTBA HEPTEIPOILYKTOB.

1.4. O0beKT UCHbITAHUSI: HEPTETTPOAYKTHI.

1.5. ITopsiAoK BHINOJTHEHUS] PAGOTHI

Omnpenenenue HU3NKO-XUMHUIECKHX, KAYECTBEHHBIX IMapaMeTpoB HedTernpo-
IYKTOB TIPOBOAAT B COOTBETCTBHU C TPeOOBAaHUAM ACHCTBYIOIIMX CTaHAApPTOB U
TEXHUYECKUX yCIOBUH

Oo6wmme cegenusi. KoHTposb KayecTBa TOIUIMBA U CMA304YHBIX MaTepUalloB
HEoOXO0IMM It o0ecIieueHus HaIe)KHOH SKCIUTyaTalliy TPAaKTOPOB M aBTOMOOMITEH
B TEUCHHNE JUTUTEIBHOTO CPOKa. Ero mpoBOIAT C 1eNbI0 ompeiesieHust COOTBETCTBHUS
(PU3UKO-XUMHUYECKHUX ITOKa3aTeneil HeTenpoayKTOB TPeOOBAHUSIM ACHCTBYIOIINX
CTaHAAPTOB M TEXHUUECKUX YCIOBHH; OOHAPYKEHUSI HEKOHJUIIMOHHBIX HEeTEIpo-
JYKTOB M CBOEBPEMEHHOT'0 HUCIIPABIICHUS UX Ka4eCTBa; MPERyNPExKACHHUS yXyIIIIe-

HUS CBOUCTB HE(TEIPOAYKTOB IIPHU TPAHCIIOPTUPOBAHUHU U XPAHCHNUHU; IPUMEHEHUS
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TOIUIMBA M CMa304YHBIX MAaTE€PUAIOB PEKOMEHJOBAHHBIX COPTOB U B CBSI3H C 3TUM
CBOCBPEMEHHOTO TPOBEICHUS TEXHUIECKOTO OOCITYKUBaHUS CEIIbCKOXO3IHCTBEH-
HOM TEXHHKH M aBTOMOOWIICH; NpeIbIBICHHS NPETEeH3UH CHA0XaIOIIM OpraHu3a-
LUSIM 32 TTOCTaBKy HE(TENPOAYKTOB, HE COOTBETCTBYIOIIMX CTAHIApTaM WIIM TEX-
HUYECKUM YCJIOBHSIM WIIM HE OTBEUYAIOLINM TPEOOBAHHAM 10 aCCOPTUMEHTY.

IToneBbIe cpemcTBa KOHTpOIs KadecTBa roprodero (nanee [1C KKIT') — ato mo-
OMIIbHBIE KOMIUIEKTHI JJA00PaTOPHOTO 000PYLOBaHNS!, TIO3BOJISIOIINE IIPOBOIUTH HC-
IIBITAHUS TOPIOYET0 BHE CTAIOHAPHON J1Ta0OPaTOPHH, B ITOJIEBBIX YCIOBHUIX.

Jis KoHTpoIIs KadecTBa He(hTEPOAYKTOB BRITYCKarOT Jaboparopuu [1JI-2M,
PJI u DJIAH (tabn. 39 u 40).

Ta6muma 39. Texunyeckue AaHHBIE JJabopaTopHii

INoka3arensb Hassanue naboparopun
IUI-2M PJI OJIAH
I'aGapurtsl, M:

Jnuna 726 625 560
upuna 560 240 360
Beicota 760 265 200

Macca, xr 111 14 15

Bpewmsi, MuH, HEOOXOAUMOE:
JUIsl pa3BepThIBaHUs 1abopa-

TOpUH B pabouee Mmooxe- 90 5 5
HHE
Jlnst cBepThIBaHUS abopa-
TOpUHU 45 5 5

Tabnuua 40. AHaIN3bI, BHIMOJTHsIEMbIE PU MOMOIIH JadopaTopuii
ILI - 2M, PJI u DJIAH

Jlabopatopus I[1J] - 2M JlabopaTopus PJI Jlabopatopus DJIAH
ITokaza- | Tom- TOI- TOII-
rob nupo | MACTO | CMasKM | | MACHO | CM3KM | o | MACIO | CMa3KH
[Inot-
HOCTb
(uedpre- + + - + + - + + -
JICHCHMET-
pom)
Dpaxkiy-
OHHBIH CO-
cTaB + - - - - - - - -
HedTenpo-
JIyKTOB
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Conepxa-
HUE BOJIO-
pacTBoOpH-
MBIX KHUC-
JIOT H LiIe-
noueii (ka-
4e-
CTBEHHO)

Kucnor-
HOCTb

Temmnepa-
Typa 3a-
CTBIBaHUs
U OMYT-
HEHMs

Kunema-
THYECKast
BSI3KOCTh

Temnepa-
Typa
BCIBILIKH
B OTKpBI-
TOM THUTIJIC

Copnepxa-
HHUE BOJBI
(xonuue-
CTBEHHO)

Conepxa-
HHE Mexa-
HUYECKUX
npumecei
(kaue-
CTBEHHO)

Tewmmepa-
Typa Karl-
JIenaieHus

+

IIpumeuanue. "+" - aHaJINU3 MOKHO BBIIIOJHUTD;
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IHonesas nadopatopus IJI-2M.

Puc. 41. JTaboparopus [1JI-2M B pa3BepHYTOM MOJ0KESHUH

Kopnyc nabopatopun npesicTaBiser coOOil NepeBsHHBIA AIIMK, Ha METISX
KOTOPOTO HaBEIIEHBI IBYXCTBOpYATHIE ABEPIEl. Kopiryc u 1BepIsl pa3aeseHs! 1e-
peropoakaMu Ha 26 OTIENCHHH, B KOTOPBIX pa3MeIIeHo 000pyIOBaHHE, BXOIIICEe
B KOMIUTEKT Jaboparopun. Bee oTneneHns nmpoHyMepoBaHE!, JaH MEePEeIeHb ITOMe-
IICHHOTO B HUX UMyIIecTBa. [IpuOopsl, mocyaa M XUMHYECKHIE PeaKTHBEI pa3Mela-
FOTCS B THE3/1aX M 3aKPETUICHBI IIPH TIOMOIIIHX MOSICKOB, BEPTYIIEK U APYTHX IIPHUCIIO-
cobnenunit. st otb6opa nmpod HehTENPOAYKTOB JTabOpaTOpus CHaOKeHA YETHIPbMS
po600TOOPHUKAMH, TTO3BOJISIONIMMU OTOUPATH MPOOBI TOIUTMBA U CMA304HBIX Ma-
TEpHAaJIOB U3 MEJIKOM Tapbl U CBETIIBIX HE(PTEIIPOAYKTOB — M3 PE3EPBYapOB U U3 M-
crepH. [{na npuBenenus nabopatopuu [1JI-2M B pabouee mosoKeHHE B OTBEICH-
HOM IIOMEIICHUH €€ YCTaHaBJIMBAIOT Ha HOXKKH, PACKPBIBAIOT ABEPLBI KOpITyca U
KPBIIIKH CTOJIA, TPOBEPSIOT FOPU30HTAIBHOCTE CTOJIA, BEIHUMAIOT HEOOXOAMMBIE
pUOOPBI U PEaKTHBHI U Pa3MEIIAlOT UX Ha CTOJIE.

Jlaboparopus I1JI-2M pa3BepThIBalOTCS B TOMELICHUH, IPUTOTHOM ISt IIPO-
BEJCHUS JTaOOPAaTOPHBIX PabOT, C XOPOIIIEH OCBEICHHOCTHIO U HATMYUEM JIOCTATOY-
HOW IUTOIIAKK Il 000PYHAOBaHUS padOYHX MECT, a TAKkKe B IMOMeEIIeHHH obecrre-
YEHHOM BOJIOH, JJIEKTPOIHEPTHEH M 00OPYJAOBaHHOM BEHTWIIALMEH. B ToneBBIX

YCIIOBUSX OHH MOTYT OBITH pa3BepHYTH B HEOOOpy10BaHHOM (03 BEHTHIISINH ) TIO-
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MEILeHNH, 3eMIITHKE UM nanaTke. B 9ToM ciyyae BMECTO BOJONPOBOAA PEKOMEH-
JyeTCsl NCTIONb30BaTh BOASHON 0ak, BMECTO NMPUHYANTENBHON BEHTHIISIIIMN — J10-
CTaTOYHO 3((HEKTHBHYIO — €CTECTBCHHYIO.

Juns npusenenus nadoparopuu [1JI-2M B pabouee mojaoKeHUEe HEOOXOIUMO:
YCTaHOBUTH €€ BMECTE, yJOOHBIM JUIsl PaOOThI B JaHHBIX YCIOBHSX; CHATh Y€XOJ U
3aMOK; OTKHHYTb HOXKKH KOPITyCa U 3aKPENUTh UX (HOXKKH JOJKHBI INIOTHO CTOSATh
Ha MOJIy NMOMEIIEHH); BEPXHIOIO KPBIIIKY KOPIyca pa3lIoXHUTh B BHIE pabouyero
CTOJIa, PACKPBITh OOKOBBIE CTBOPKH; BEIHYTh M3 SIIIUKOB (OT/ACJICHNUIT) HEOOXOJMMBbIE
JUISL aHAJIN3a TIPHOOPHI, TIOCYly M PEaKTHBBI, HOATOTOBUTH M Pa3MECTUTh Ha pado-
4yeM croie. [yt cOopku nprOOPOB ¢ UCIIOIB30BAHIEM CTEP)KHEH INTATHBOB HA I10-
BEPXHOCTH CTOJIa UMEIOTCS Pe3b00BbIe TPpoOKH. [IprOOpH! 1 peakTHBHI, HE TPEOYIO-
1yecs U1l IOBEACHUS JaHHOTO aHAJIN3a, JOJDKHBI HAXOUTHCS B COOTBETCTBYIOIIUX
AMAKAX U OTICIICHISX.

IIpu poBeieHNN aHATM30B B CTAI[MOHAPHBIX YCIOBHSIX MPUOOPHI U 1abopa-
TOpHAs MOCyJa MOTYT pa3MeIIaThCs Ha Ja0OPAaTOPHBIX CTOJIAX WM B BBITSKHBIX
mrkadax CTalMOHAPHBIX Ta00PATOPHH.

AHanu3 roprouero, Maceil, CMa30K M CIEIHaJIbHBIX KHUIKOCTeH B 1aboparto-
pusix I[1JI-2M npoBoAUTCS B COOTBETCTBUU C TPEOOBAaHUAMH CTAaHAAPTOB HA METOIBI

HUCIIBITAHUH.
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Pyunas na6opatopus PJI. JIaboparopus PJI (puc. 42) momemaercs B nepe-

BAHHOM SIIUKE C OTKPIZ[HOﬁ KpBIHJKOfI.

Puc. 42. O6opynoBanue nadoparopun PJI:

a - JIOT C pyNeTKOoH ais orbopa mpod TorummBa: 1 - muHeiKa; 2 - pe3nda; 3 -
mryuep; 4 - pyneTka; 5 - pe3uHoBas TpyOKa; 6 - KpbIlka; 7 - cTakas; 0 - mpobooT-
6opuuku: 1, 2, 4 - TpyOKH COOTBETCTBEHHO JAJIs1 OTOOpA TOILTUBA, Macia, CMa3okK; 3
- IEPEXOIHUK; S - JIONATKA; B - OTCTOMHUK: | - TOIUINBO; 2 - BOJIA; 3 - MEXaHUYECKHE
MIPUMECH.

Bce obopynoBaHre HaXOAUTCS B CHCHUATBHBIX THE3J]aX M 3aKPEILICHO MOsIC-

KamMH 1 BepTymkaMmu. HedreneHCHMETpBl M THAPOMETP pa3MENIeHbl B OTKHIHOM
IITaTHBE, JHO KOTOPOTO MOXKET OBITH MCITONIB30BAaHO B KadecTBe cToimKa. Jlabopa-
TOPHUS MO3BOJISIET 3aMEPSITh TOJIIMHY CJIOS HE(TEIPOAYKTOB B pe3epByapax M OT-
O6upats IpoOHI.

Jlaboparopus PJI MmoxeT OBbITh pa3BepHyTa B IOMEILICHHUH, TTaIaTKe, 110/ HaBe-
COM WJIM B IPYTOM YKPBITHH, 3aIIUIIEHHOM OT BETpa M aTMOC(EpHBIX 0caakoB. [

MIpUBEACHUS 1a00paTopuu B pabouee MOJI0KEHHE HAJ0 OTKPHITh KPBIIIKY SIINKA,
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OTKUHYTB IITATHB C He()TeACHCUMETPaMH, BBIHYTh U Pa3MECTHTh Ha paboueM MecTe
HE00XOIMMbIEe TIPHOOPHI M PEAKTUBHI.

B kommiekr nadoparopuu PJI BxomuT 10T (puc. 42), KOTOPBIA CITy>KUT IS
B3ATHS P00 M3 pe3epByapoB, UCTEPH U APYTHX KPYMHbIX eMkocTel. [Ipn otdope
MIPOOBI 32KMMAIOT BEPXHUI KOHEI] PE3MHOBOM TPYOKH 5 U IPU NOMOIIHU PYJIETKU 4
OIYCKAIOT JIOT B ILMCTEpPHY Ha HEOOXOAMMYIO IiiyOuHy. [locie 3Toro pesmHOBYIO
TPYOKY pa3KUMaroT, U HeQTENPOIYKT 3anmoHseT cTakaH 7. [Ipob6ooTOopHUK M3BIE-
KaloT M3 UCTEPHBI, OTBUHYMBAIOT KPBIIIKY 6 ¥ BBUIMBAIOT ITPOOY TOIJIMBA B YUCTYIO
mocyny. Js onpeneneHus BBICOTHI CIIOSI BOJIBI, HAXOMAIIETOCS Ha JHE Pe3epByapa,
Ha JINHEWKY 1 HAHOCAT TOHKHUH CI0H BOJOYYBCTBUTEIILHON MACTbI N MPUKPETUISIOT
K Hel BOZOUYBCTBHUTENBHYIO OyMary. [Ipo600TOOpHHK OITyCKalOT B IUCTEPHY U YCTa-
HAaBJIMBAIOT €0 Ha JHE. 3aTeM U3BJIEKAIOT MPOOOOTOOPHUK U 10 N3MEHEHHOMY I[BETY
nacThl WM OyMaru Ha JMHEHKe ONpeessioT TOJIIHHY CI0SI BOABL.

Juns oT6opa mpo6 13 MeIKoH Taphl IpefHa3HauYeHbI TPoO0OTOOPHUKH (pHC.
42, 6), KOTOpbIEe pa3MeLIeHbl Ha BHYTPEHHEH CTOPOHE KpPhILIKH Jaboparopuu. [Ipn
TTOMOIITN ATFOMHHHAEBON TPYOKH 1 0TOMPAIOT TOIUINBO, TPYOKOIt 2, KOTOpas ¢ TOMO-
IIBI0 MEPEXOHUKA 3 COeUHACTCA C BEPXHEH 4acThio IPOO00TOOpHNKA, OTOUPAIOT
Mmacia. [Tnactuunble cMa3ku O6epyT ¢ HOMOIIbIO PoOOOTOOpHUKA 4, JTOMATKy 5
BCTaBJISIOT B MPOOOOTOOPHUK U CIBUTAIOT IUIACTUYHYIO CMa3Ky B OaHKY.

B naboparopuu npucyTCTByeT MapraHLOBOKHCIIBIN KaJIMi, ¢ TIOMOIIBIO KO-
TOPOTO OTPENEISAIOT HAJMYUE BOABI Ha THE €eMKOCTH. JTO BEIIECTBO HE PACTBOPS-
ercsi B He(hTePOJyKTax, HO JIETKO pacTBOpsieTcst B Bojie. HeCKOJIbKO KPHCTAIIOB
MapraHI[OBOKHUCIIOTO KaJIUs 3aBOPAYMBAIOT B OENyI0 TKaHb, 3aTE€M OIyCKAIOT ITaKe-
THK Ha THO EMKOCTH U BBIIICP)KUBAIOT TaM 3...4 MuH. [losBieHre MaTMHOBOTO OKpa-
IIMBaHUS TKAHU YKa3bIBaeT Ha HAJIMYIKE BOJBI HA JTHE pe3epByapa.

i onpeneneHus CoAepKaHusl MEXaHUYECKUX NIPUMECEN U BOJbl B PyYHOU
J1a00PaTOPUHU MMEETCS CTEKIITHHBIN OTCTOHHUK (pHcC. 42, B). BMecTUMOCTD OTCTOM-
Huka 100 My, B HIDKHEH 9acTH OH NEPEXOAUT B Y3KYyIO TpyOKy, KOTOpas OTrpagyu-
poana 10 10 mut uepes 0,05 Mt (110 STUM AETECHUSIM ONPEAEISIIOT KOJIUYECTBO BOBI
1 MeXaHW4YECKHX IpHMeceit), nanee uayt aenerns 25, 50 u 100 mu. Hccnexyemoe

TOIUIMBO THIATCJIBHO NMEPEMECIINBAIOT, 6LICTpO HAJIMBAIOT B OTCTOMHHUK A0 YpOBHA
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100 M1 ¥ BBIIEPKUBAIOT B OTCTOMHUKE 25 MUH. OTCTOMHUK AOJDKEH HAXOIUTHCS B
BEPTHKAIBHOM TIOJIOKEHUH. 3aTeM OMPEIENSIOT KOJIHIECTBO MEXaHUIECKUX TIPH-
Mecel U BOJBI B POLICHTAX, KOTOPOE PABHO 00BEMY OTCTOS KOXKIOTO KOMIIOHCHTA
B MIJUTHJIMTPax.

IIpumecu B Maciax OCaKAAOTCA MEIJIEHHO, MO3TOMY Macia pa30aBisioT
6enznHOM. [Ipo0y Maciia HaTMBAIOT B OTCTOMHUK 110 ypoBH 25 1t 50 mut, a 1o 100
MJ 100aBisI0T OCH3MH, HE COACpKAlIMK MeXaHWYecKuX mpumeceir. Cmech Tiia-
TEeJBbHO MEePEMEILIMBAIOT, U OTCTOMHUK OIMYCKaloT B TeruTyto Boay. Ilocie oTcranBa-
HUS HAXOJISIT IPOIIEHTHOE COJICPKAHNE MEXaHUIECKHUX MPUMECEH U BOJIBI.

Pyunas nabopatopusi cHabeHa TakkKe U IPYTUMH MPUCTIOCOOICHUAMH H Pe-
AKTHBAMH JIJI OTIPEICIICHHS KadyecTBa He(pTePOLyKTOB MPOCTEHIIIMMHE CITOCOOaMHU.

MexaHndeckre IpUMeCH U BOJYy MOXKHO OOHApPY>KUTh B TOILIMBE, IPOCMAT-
puBast 06pasel] B IpoOHpKe U3 OECIBETHOrO cTeka. ECITU B TOIUTUBE MPUCYTCTBYET
BOJIa BO B3BEIICHHOM COCTOSTHHH, TO TOIUIMBO BO BCEM 00BhEeMe MPOOHPKH MYTHOE.
Kanns macna, conepskaias Booy U HaHECEHHAs! Ha CTEKJIO, B MPOXOJSIIEM CBETE
MYTHaSI.

Hannaue Biaru B Maciie MOXHO OIPEIETIHTh IPpo0Ooii Ha moTpeckuBanue. st
ITHX TeJiei 2...3 MII TIIATETHLHO TepeMEIIaHHOT0 Maciia HAIMBAIOT B MPOOUPKY, KO-
TOPYIO OCTOPOKHO HarpeBaroT. [Ipu Hamu4Mu BOJBI CIBIIIHO ClIab0e MOTPECKUBa-
HUE, Macjo IEHUTCS, Ha BEpXHEH XOJIOJHOHN 9acTH MPpOOUPKH KOHICHCHPYIOTCS Ka-
MEJILKH BOJIBI.

[pucyrcTBre aOpa3uBHBIX MEXaHUYCCKHX MPHUMECEH B MacliaX OMpPEACIIOT
po6oii Ha ucTupanue. Ha miockoe 9ncToe CTeKII0 HAaHOCST OJTHY-BE KAIlIi HCIThI-
TYeMOro Macila M 3aKpbIBalOT BTOPBIM CTEKJIOM. 3aTeM MepelBUTaloT CTEeKa OJAHO
OTHOCUTEIBLHO JPYroro, INIOTHO MPHXKaB MX nanbuamu. Eciiu B Macie npucyTcTByOT
abpa3iBHBIE MEXaHUUECKUE MTPUMECH, CIBIIIECH XapaKTEePHBIA Pe3KUNA CKPUIIL.

KommdecTBo cMOJ B TOIUTMBE ONPENeNAioT Tak. bepyt mumerkoit 1 M OeH-
3MHA, TIOMEMIAIOT €ro Ha cheprueckoe CTEKIIO0 U MOKUTarT. Eciu uccnenyroT nu-
3eJIbHOE TOIUIMBO, TO K 3TOMY KOJMYECTBY JOOABIISIOT CTOJIBKO ke OeH3WHa, HE CO-
neprkarero cmod. [locie cropanus TOTUTMBA Ha CTEKIIE OCTAIOTCS JKENThIE WIH KO-

PUYHEBBIC KOJIbLIA. UeMm OosibIlie CMOI COACPKUTCA B UCHBITYEMOM TOIUIMBE, TCM
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TeMHEEe OCTaTOK U OOJIbIIIE JAUaMETP IIATHA. Ilo JAUAMCETPY I[ATHA ONPEALIIAIOT CO-

Jep>KaHNe CMOJIMCTHIX COSTUHEHHUH B ToIUTHBE (Tadu. 41).

Tabnuma 41. Conep:kanue CMOJMCTHIX COeITMHEHUI B TOILINBE

ﬁﬁaMeTp [LTHa, 6 8 | 10| 12| 14| 16| 18 | 20 22 24
KoaunuectBo
cMor, 4 | 11 | 20 | 32| 43| 56| 70 | 8 | 102 | 120
mr/100 mut

Ecnu B TOIIIBE CMOIBI OTCYTCTBYIOT, TO Ha CTEKIIE OcTaeTcsl HeboubIoe Oe-
JIOC MaJIO3aMCTHOC IIATHO. HpI/I HaJIM4YUHU B TOIINIMBC MAacCJIIHBIX 3anH3HeHI/If/’I Ha
Kparo CTEKJIa OCTAIOTCSI KOPUYHEBBIC KaIlIH.

Jast onpeneneHust conep kaHusl HETPpeAeIbHBIX YIIIeBOJIOPOAOB B IIPOOUPKY
HaJIMBAIOT HEOOJIBIIOE KOJUYECTBO HCCIICAYEMOrO TOIIJIMBA U TAKOEC K€ KOJINYICCTBO
BOJIHOT'O PacTBOPa MapraHOBOKHCIIOTO Kalus, po30Boro nsera. Coaep>xuMoe mpo-
OMpPKH NEepeMEIIMBAIOT U AAIOT OTCTOSATHCS BOJHOMY cJIok0. Ecim po30oBsIii 11BET 13-
MEHUTCS Ha XKENTHIH, TO B TOIUTMBE NPUCYTCTBYIOT HETIPE/ICIIbHbIE YIIICBOAOPOABL,
KOTOpBIE CHOCOOCTBYIOT OBICTPOMY OKHCIICHHIO TOIUIMBA, YBEIMUCHHUIO COIEpIKa-
HUSI CMOJI M KHCJIOT. Takoe TOIUIMBO HE CTaOMIIbHO, HEHPUTOIHO K JIUTEIBHOMY
XpaHEHHIO, €r0 Ha/I0 OBICTPEE UCTIONB30BATh.

st onpenenenust IIOTHOCTH HedTenpoaykTos nabopatopust PJI cHabxena
He(bTeI[eHCI/IMCTpaMI/I, JUTA OTIPEACITICHUA TEMIIEPATYPHI 3aCThIBAHUA HU3KO 3aMEp3a-
FOIUX OXJIAXKIIAIOMINX KUJAKOCTEH (aHTU(PHU30B) — TUAPOMETPOM, JIsI OIpeerie-
HHUS KHHEMAaTHYSCKON BSI3KOCTH MAacel — IOJIEBEIM BHUCKO3UMETPOM. B xomriekt
BXOJAT TAKKEC PECAKTUBBI U ITOCYJa JJIA ONIPEACIICHUA BOOJOPACTBOPUMBIX KHUCJIOT U
LIEJI0YEH.

Jkcnpecc-i1adoparopust aHaau3a Hedgrenpoaykros DJIAH. Oxcnpecc-na-
60paT0p1/1>1 npeaHasHavYacTCs AJIs1 OHCHKU Ka4e€CTBa TOIUIMBA U CMa304YHbIX MaTCpU-
AJIOB B YCJIOBUX OKCIUTyaTalluu, XpaHCHUSA U TPAHCIIOPTUPOBAHUA.

JlaGoparopus npeacTasiser coboil Habop NMpuOOPOB, IPHCHOCOOIECHHS, XU-
MHYECKOH ITOCYIbl, PEAaKTHBOB U MaTepHaJloB, Pa3MELICHHbIX Ha MOJKAaX U CTCHKaX

¢bymspa-mkadumka.
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OmnpezieneHre KUCIOTHOTO YKCiIa Macel OCHOBAHO Ha B3aMMOAEHCTBHHM Opra-
HUYECKHMX KHUCJIOT, M3BJICUYCHHBIX W3 Maciia STHUIOBBIM CIIUPTOM, C SOKUM Kajd B
NPUCYTCTBHU HHIMKATOPa HUTPO3UHOBOTO JKEITOTr0. B N3MEpUTENbHBIA UIMHID C©
NPUTEPTON NPOOKON HATIMBAIOT 25 MJI CIIUPTOBOTO PACTBOPA MHAMKATOPA HUTPO3H-
HOBOTO enToro. [Ipy MOMOLIM IHIETKH C PE3UHOBBIM OAJIOHYUKOM B H3MEpH-
TEJIbHBIA MUWJIMHAP HATUBAIOT UCIIBITYEMOC MACJIO B KOJIMYCCTBE, OIIPEACTIAEMOM 10
tabnuue 42, B 3aBUCHMOCTH OT MAaKCHMAaJbHO IOMYCTUMOI'O KHCJIOTHOIO YHCIIA,
yCTaHOBJIEHHOTO Ut fanHoro mMacia mo ['OCTy.

O0bem maciia, 0TOMpPaEeMOro JJisl oOnpeiesieHlst KUCJI0THOI0 YHucJa

Tabmuma 42.

KucnorHoe yucio O06beM Macia, Mt KucnorHoe uncio O0beM macina, Mit

macina o 'OCT, mr macia o 'OCT, mr
KOH/r KOH/r
0,04 46 0,25 7
0,05 36 0,30 6
0,07 26 0,35 5
0,10 13 0,50 4
0,14 14 0,75 3
0,15 12 1,00 2
0,20 9 2,00 1
0,22 8

3eJieHas WK CHHSS OKPacKa CIIUPTOBOTO CIIOS YKa3bIBaeT Ha TO, YTO KUCIIOT-
HOE YHCIIO Maciia He MPEBHIIIAcT YCTAaHOBICHHOTO TIpe/iea.

JKenrast okpacka CIIHPTOBOTO CIIOS YKa3bIBacT HA TO, YTO KUCIOTHOE YHCIIO
MacJia IMPEeBhIIIAeT TOITyCTUMYIO HOPMY.

OmnpeneneHne MEXaHHIECKAX IpUMecei B padOTaBIINX MaciiaX OCHOBAHO Ha
HAaHECEHWH KaIlIM Macjia Ha QIILTPOBANBHYIO OyMary W CpaBHEHHH ITOTyYEHHBIX
TOCTIE BO3IYIIHOM CYIIKH MISATEH C 3TAJIOHOM.

IIpo6ooTdopHuK 10 3anoaHSIOT He O0Jiee YeM Ha ¥4 00beMa 1 TIepEeMEINBaIOT
MAacJIo BCTPSIXMBAHUEM B TeUeHUE 5 MUH. 3aTeM ITUMETKOH 13 ¢ pe3nHOBBIM OaJIIOH-
YUKOM O€pyT Macjo W OJIHY KaIullo HAHOCAT Ha (QUIbTpOBalibHYIO Oymary. Beicy-
IIeHHAas! Karist 00pasyeT MATHO, KOTOPOE CPABHUBAIOT C 3TAJIOHOM MACIISHBIX IISITEH
(Tabm. 43).
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Tabnuma 43. OnpenejieHne MeXaHUYeCKUX MpuMeceii B Macie

Ne sTanona Buemnuii Bug nsaTHA CopeprkaHie MeXaHUIECKUX
npumeceit, %
1 CBeTJ10€ KeNTOBATOE MATHO 0,00...0,01
XKenToBaroe MATHO C PE3KO OTPAaHUYCHHOM
2 o . 0,01...0,05
0oJiee TEMHOM OKAHTOBKOM
Cepoe ISTHO, OrpaHHYEHHOE ele Ooiee
3 > N 0,05...0,10
TEMHOU OKaHTOBKOM
TeMHO-cepoe MATHO, OTPaHHYEHHOE YEPHOI
4 p » Orpartt p 0,10...0,80
OKAHTOBKOM
5 CIUI0IIHOE YePHOE MSATHO 0,8 u 6onee

Onpeue.nelme KHHEMaTHY€eCKOH BA3ZKOCTH BHUCKO3UMETPOM C3B-1 ocHo-

BAaHO Ha CPABHCHUH CKOPOCTU HNOIPYKCHHUA CTAJIBHOI'O MIapyWKa B HCHBITYEMOM

MacJi€ €O CKOPOCTLIO MOTPYIKCHUA TaKUX JKE IAPHUKOB B 9TAJIOHHBIC MacJjia C U3BECT-

HOM BSI3KOCTBIO.

BI/ICKOSI/IMeTp 060py,£[0BaH JACBATHIO CTCKIATHHBIMU l'[pO6I/IpKaMI/I, BOCEMb U3

KOTOPBIX 3aIOJIHCHBI MACIIaMHU C OTIPEICIICHHON BA3KOCTEIO (Ta0i. 44).

BsizkocTh 3Ta/I0HHBIX Maces1, npuBeaeHHas k 100° u 50 °C

Tabmuma 44.
Bsskocts, Mm%/c (cCT) Bsskocts, Mm%/c (cCT)
Ne mpo6upok Ne mpo6upok
mpu 100 °C mpu 50 °C mpu 100 °C mpu 50 °C

1 4 14 5 16 108
2 7 35 6 18 128
3 10 54 7 20 150
4 13 82 8 22 171
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1.6. IloaroroBKka o0bEeKTa

B 3amonHeHHbIE TPOOUPKH C STATOHHBIMH MacllaMi ITOMEIICHO 110 OJHOMY
mapuky. JleBaTas nmpoOupKa MmycTas, Ha Heil HaHeCeHbI ABE METKU. B 3Ty npoOupky
HaJIMBAIOT 10 HIKHEH METKH HCIIBITYEMOE Macilo, OITyCKAaloT B HErO LIAPHK W 3a-
KPBIBAIOT PE3MHOBON MPOOKOH, KOTOpask JOJDKHA BXOAUTH B IPOOUPKY 110 BEpXHEH
MeTkH. Jlanee mpoOHpKy BCTaBIISTIOT B CBOOOIHOE THE3I0 BUCKO3UMETPA U 3aKpeTl-
JISIFOT €€ IPOOKOH ¢ (utaskkoM. Pazmep BO3IYIIHOTO IMy3bIpbKa B MIPOOHPKE TOIDKEH
OBbITh PaBeH pa3Mepam IIy3bIPbKOB B IPOOUPKaX ¢ STATOHHBIMK Maciamu. Ero pery-
JIUPYIOT IOJIOKEHHEM MPOOKH. BUCKO3MMETp BBIIEPKUBAIOT TPH OKPYIKAIOIIEH
temneparype 10 MUH. YCTaHaBIMBAIOT BUCKO3UMETP B BEPTHKAIBLHOE IOJIOKEHHE
(mpoOkamu BBEpX) W JAlOT BCEM IIapHKaM OIyCTHTHCS Ha JTHO, ITOCTIE Yero BHCKO-
3UMeTp pe3ko moBopauuBaroT Ha 180°. Illapuku Bo Bcex HMpoOHpKax HAYMHAIOT
omyckarbest. Kak TOJNBKO IIApUK B MPOOUPKE C UCHBITYEMbIM MacioOM JOCTHUTHET
PHUCKH, HAHECEHHOH Ha paMy BUCKO3HMeTpa, Ipubop moBopaunBaroT Ha 90° BOKpyT
TOPU30HTAIBHOI OcH. BS3KOCTh UCIIBITYEMOrO Macja HaXOJsIT CPaBHEHHEM MOJIO-
XKEHHS IIapUKOB B HCIIBITYEMOM M 3TAJIOHHBIX Maciax.

1.6.1. MeTtoauka onpejeieHUs

Omnpezenenne cojepikaHus BOJbl B HE(YTEIPOIYKTaX OCHOBAHO Ha €€ B3au-
MOJICHCTBUM C TMAPHIOM Kajiblis. Peakims npoxonaut ¢ BeiaeneHneM Teruia. I1o
TIOBBIIICHHUIO TEMIIEPATYpPhl HUCIIBITYEMOTo He(TerpoayKTa IMmocie 00aBiIeHus K
HEMY THAPHA KaJbINsA ONPEACIIIOT COAEpKaHuEe BOIBI.

B cTexistHHBII NMIMHP HAMMBAIOT 40 MeTKHU 10 MIT TOIMBa, 3aTEM UIMHAD
BCTaBIISAIOT B TEPMOCTAT. TEpMOMETP OITyCKAIOT B IMUTHH/P U U3MEPSIOT HAYaIbHY IO
Temmeparypy Hedrenpoaykra. Beicbimaror B umiuaap 0,7 T ruapuaa Kaiblps.
TepMOMETPOM OCTOPOKHO Pa3MEIIMBAIOT COAEPKUMOE MIUIMHAPA M OTMEYaIoT
MaKCHMaJbHYIO TEMIIEPaTypy MPOOHL.

1.6.2. O6padoTka pe3yJbTaTOB M3MepPeHuii

IToncunTHIBAIOT Pa3HOCTh TEMIEPATyp HEPTEHNPOIyKTa U OMPEAEISIOT COo-

nepxanue (%) BoAbl B HeQTENPOAYKTE.

176



KoHTpoJbHbIE BONPOCHI H 32 IaHUS

1.Ha3oBuTE OCHOBHEIE BUIBI IOTEPh HEPTECIIPOAYKTOB.

2.C Kakoi IeTbI0 MMPOBOAT KOHTPOIIb KauecTBa He(TEIIPOIyKTOB?

3.KakuMm 00pa3oM OCYIIECTBISIOT 3KCIIPECC-KOHTPOIIb KadecTBa HedTempo-
JTyKTOB?

4 Kaxkwue mosieBble 1a00paTOPUH UCIIONB3YIOT?

5.Kakne BHbBI [IPOBCPOK BBIMOJIHAKOT IJIsI MACCIl, OCH3UHOB?
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HpuﬂoofceHue: npu6opbl ons onpe()eﬂeHuﬂ Kadyecmea IKCniyamayuOHHblX ma-

mepuaios

C 2000 basic. OnpeaeneHue TenJI0Tbl CTOPAHMS
I'OCT 21261 - ASTM D 240 - ASTM D 4809

140-025 Kanmopumerpuueckast cUcTeMa Ui ONPEAETICHUS TeIUIOThl CrOpaHHs
KHUIKUX ¥ TBepAbIX BemiecTs, Moaenab C 2000 basic Version 1 BKIItOYaeT Kaaopu-
Merpuueckyto 6om0y C 5010, Habop NpUHAUIEKHOCTEH U PACXOAHBIX MaTEPHAIIOB.
JHuanazon mamepenus: po 400001x. MeTonsl U3MEpEeHUs: M30IEPUOOTMUECCKHUM,
BpeMsl U3MEPEHUS: OKOJIO 22MHH. ; TUHAMHUYECKUH, BpeMs U3MEPEHUs: OKOJIO 7MHUH.
Paspemenne temmepatypsl: 0,0003K. MakcumansHOe pabodee TaBJICHHE KHCIIO-
pona: 406ap. Uurepdeiic: 2xRS 232, Centronics. ["abaputasre pazmeps (ILxBxI):
440x500x450mM. Bec: 30kr. Knacc 3amutel B coorBerctBur ¢ DIN EN 60 529: IP
21. ITuranne: 220-240B, 50/60T'1r, 1800BT. 1

JlononauTENEHOE 000pYJOBAHHE:
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140-046 Tlaxer nporpammHoro obecrieuennst C 5040 CalWin s kanopumer-
po mozeneit C 200, C 2000, C 4000, C 5000, C 7000. KommuieKkT BKJIFO4aeT COEIU-
HUTEIBHEIA Kabens C 5041.10.

140-590 HupkynsuoHHBIH oxiaaauTens, Mogaens KV 600. [namazon padodnx
temnepatyp: -20...40°C. TemnepatypHas cradmisHocTh: 1K. ITutanune: 230B-5011.
Bec: 24,9xkr.

140-039 BenTuib ofadu BoIbl HEOOXOIUM MPH OXJIAXKICHUN CHCTEMBI OT Ma-
TECTPAJIX IPOTOYHOI BOABI (IIPH OTCYTCTBHHM KpHocTara). 1miT.

4280-001 Pemykrop OayuTOHHBIH KHCIOPOIHBIN BeICOKOTO maBieHus PK-70.
IIpenna3HaueH A HMOHIDKCHMS JAaBJICHMS ras3a, MOCTYIAIOINETO M3 OalioHa MU
JpYyTOro UCTOYHHKA, IO paboyero JaBieHHUS U aBTOMAaTHYECKOTO IOICPKaHHS 3a-
JTAHHOTO pabodYero MaBJICHUS MOCTOSHHBIM. MakcuManbHasl IPOMYCKHAsl CIIoco0-
HocTh: 100M3/4. MakcumanbHoe gasrneHue raza: 20MIla. MakcumanbpHOe pabouee
nasnerue: 7MIIa. I'abaputasie pasmepsl: 145x165x170mm. Bec: 2kr.

320-516 Ananutudeckue Becsl XP205, 220r/0,01 mr. I (cnenuanbHBIi) Kiace
toyHoctH 1o 'OCT24104-01. ITpoeccuonanbHbIil ypoBeHb (HYHKIMOHAIBHOCTH.
JIJ1s BBICOKOTOYHOT'O B3SITHSI HABECOK, TIOBEPKHU TUPH M padoTel Mo GMP/GLP/ISO.
ABTOKaNMOPOBKa U JIMHEapu3alus 2-Msi BCTPOCHHBIMU TPYy3aMHU C yYETOM TeMIepa-
TypHl. YHHKaJbHAs penierdaras gamka (78Xx73MM) ycTodnBa K CKBO3HAKAM, YTO
YMEHBIIIAET BpeMs CTaOMIIN3AIIH BECOB U TIOBBIIIACT IPOU3BOAUTEIEHOCTD. BBIcO-
Kas 3aIUTa OT CIy4aifHO NMPOJMTHIX MU MPOCHITAHHBIX PeaKTHBOB. CTEKIIHHBIN
MTOJTHOCTBIO0 Pa30OpHBIA BETPO3aIIUTHEIN KOXyx (h=235MM), ¢ MOTOTHHUTENBHOMN
nieperopokoi. [{BeTHOI CEHCOpHBIN TepMUHAI, ChEMHBIN, C BO3MOXKHOCTBIO BbI-
HOoca 10 4 M. PycudunmpoBassl. 6 pe>XxuMOB 11 OOJIBIIMHCTBA Ta00PaTOPHBIX 3a-
Jad (B3BEIIMBAHNE, ITIOTHOCTh, CTATUCTUKA U Jp.) [I9THYpOBHEBBINH GMIETP BUOpa-
nuid. ABTOMAaTHYEeCKOE YIpaBIeHHE IBepKaMH Koxyxa (B JTF000i KOMOMHAITUH). pe-
*KHUM "CBOOOJHBIC PYKH'": BCTPOCHHBIC OECKOHTAKTHBIE NATUYUKU C 3a7aBaeMoil
(dyHKIHeH (IBepKU KOXKyXa, Tapa, edats u ap.) Berpoennstit natepdetic RS232C,

CJIOT AT 2-ro uHTepdeiica
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720-060 Jlabopatopusie Becbl, Monenb GF-6100. Hanbonpimmii npeen B3Bemm-
Bauust: 6100r. duckperHocts: 0,01r. CKO: 1Mr. BHentass kanuOpoBka (THPs B KOM-
IUIeKT He Bxomut). Kitace rupu, kanubpoBouHsnii Bec: E2 - 6/5/4 xr. Bpems crabu-
nu3anun: 1cek. Kimace rounoctu mo I'OCT 24104-2001: cnenuaneHblii - 1. [TaMsaTe
Ha 40 pe3ynbraToB uzMepeHuil. 10 equuun usmepeHus. OyHKUUS KoMIaparopa.
YcTaHoBka HHTEpBaJIOB BpeMeHH. HacTpoiika 1o (hakTophl OKpYIKaIomeld cpebl.
PesxuM mpoIeHTHOTO B3BEIIMBAHMS M IITYYHOTO ojacuéTa. [Iporpammuoe obecrre-
geane WinCT. CoorerctBue HopMamM GLP/GMP/ISO. ABTromaTrndyeckoe MOBEIIIIe-
Hue TouHocTH noacuera (ACAI). 3ammra OT MBUTA U BJIaTH COOTBETCTBYET Kiaccy
IP54. Untepdeiic: RS 232C. Pa3mep uvamku: 165x165MM. ["abapuTHbIe pa3sMepsl
(IIxBxI'): 210x86x317mMm. Bec: 4,3kr.

Onpenesenne NJIOTHOCTH, OTHOCHTEIBHOI MJIOTHOCTH (YAEJIbHOIO Beca)
niu wiotTHocTH B rpagycax API TOCT 3900 - TOCT P 51069 - TOCT P EH
NCO 3675 - ASTM D 1298
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024-424 Tepmoctatupytoliast 0aHs Juid OINpeNeieHUss IUIOTHOCTH, MOJEIb
DGB-5
MakcumainpeHas padogas Temmneparypa: +150°C. CrabmisHoCcTh: +0,01°C.

TepmocraTupytomias 0aHs BKIIOYaeT: EMKOCTh U3 OOPOCHIIMKATHOTO CTEKJa
00BEMOM 2011, TBYXCIOWHYIO BCTaBKY OaHU M3 HEPIKABEIOMICH CTATU JIJIS TETUIOBOM
3aIUTHI TIOJB30BATENS C YSTHIPHMSI OTBEPCTHSAMH B KPBIIIKE THAMETPOM 67MM st
pa3MemIeHus YeThIpeX IITHHIPOB I apSOMETPOB WM JJISl YCTAaHOBKH YETHIPEX
NIEPEXOHBIX KOJIEL] C BHYTpeHHUM auameTpoM 50,5MM. JIONOJIHUTENBHOE OTBEP-
CTHE CITy’)KUT JUTSI Pa3MEIIEHUs OXJIAXIAIONIETO 30HAa WM OXJIAXKAIOMIETo dJie-
MEHTa BHEITHEH HUPKYJISIHOHHON CUCTEMBI OXJIaXKICHUS.

TepMocTaTHpyIOIIee YCTPOWCTBO BKIIOYAET: MHKPOIPOIIECCOPHBIA KOHTPOJI-
JIep TeMIepaTypsl; HU(GPOBOM IUCIUIEH; CUCTEMBI 3aIIUTHI OT MPEBBIIICHUS TEMIIE-
paTyphl U OHWKEHUST YPOBHS; OXJIKIAIOIINN 3MEEBHK JIs MTOAKIIOUEHHS BHEIII-
Hel cucTeMbl oxJaxneHus. [[uama3zoH pabouux TemmepaTryp: HpUOIHM3UTENBHO
+25.....+150°C; ctabunpuocTh: +£0,01°C.

JIOnONMHUTENbHBIC MPHUCIIOCOONICHHS: EMKOCTh IS 3alIUTHl OT MPOTCKAHUS C
TEPMOU3OIISAIHEH; IIMIHHIPHL I apEOMETPOB, AUaMeTp 65MM, 41T.; IepexoTHbIe
KOJIBIIA JUIs IeprKaTeNel MMKHOMETPOB, 41IIT.; KPBIIIKH JJIS 3aKPBITHS HCHCIIOIb3Y-
€MBIX OTBEpCTUI OaHu, SIIT.

IMurtanue: 230B-50/60T"1.

JlomonmHuTeNsHOE 000pYTOBAHHE:

060-290 LlupkynssumoHHBIN oXxnaguTens, Mmoaeas FC600

pabounii muamazon t° -20 ...+80°C, cradmisHOCTS t° +/-0,2°C, MOITHOCTH HaTpe-
Barenst 1200Bt, xomogonpoussoautenbHocth 600BT mpu +20°C, mHacoc 20n/muH;
pasmepsl (LLIxI'xB) 355x540x490mm; 230B-50T"1, 1T

681-212 Apeometp BS 718, cepust L50SP precision, 0,750-0,800:0,0005r/mr

[MorpemrHocTh: £0,00031/Ma. dnuHa: 335mm.

681-211 Apeometp BS 718, cepust L50SP precision, 0,700-0,750:0,0005 r/mn

[orpemrHocTh: £0,00031/Ma. dnuHa: 335mm.
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Omnpenesienne ppaknuoHHoro cocrapa Hegrenpogykros 'OCT P EH

HCO 3405 -TOCT 2177 -T'OCT P 53707

027-555 ABTOMaTHUYECKHIi anmapar /Uil pa3rOHKH He(TEPOayKTOB IIPU aTMO-
chepHom aasneHnn, moaeinb ADU4+ co BCTpOEHHOI CUCTEMON OXJIAKICHHS C KOM-
MIPECCOPOM U CHCTEMOM MOKAPOTYIICHHS.

B xommiekT noctaBku BXoAUT nporpammuoe odecrneueHrue ADUPro u minockas
HHAMKaTopHas naHenb. B coorBerctBun ¢ ASTM D 86 - DIN ISO 3405 - IP 123 -
ISO 3405.

JHerexTrpoBanue 00beMa IONTYIIPOBOIHIKOBOH CHCTEMOI CBETOBOTO Oapbepa.
Koprryc n3 BEICOKOKaYeCTBEHHOM CTaIH C ABYXIIBETHHIM MTOPOIIKOBBIM MOKPBITHEM.
[IpreMHHK TEpMOCTaTHPYIOIICH KaMephl ¢ BO3SMOKHOCTBIO PETYJIHPOBKH TEMITEpa-
Typel. B mporecce ncnpITaHus TeMIeparypa TepMOCTaTHPYIOIIEH KaMepbl MOXKET

HM3MEHSTHCS aBTOMAaTHYECKH st TPyl 1 - 4 mo TpedoBaHuMIoO.
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BcrnomMorarenbsHOe 000pyI0BaHUE, BXOAAIIECE B KOMILICKT ocTaBku (ASTM D
86, I'pymma 1 - 4): TUCTHIUIANMOHHAS KOJI0A BMECTHUMOCTBIO 125MIT; TpOKIaaKa
HarpeBaTells ¢ IICHTPaIbHBIM OTBepcTHeM 38 MM, 1 1/2"; mpokiaaka HarpeBaTess ¢
LIEHTPaIbHBIM OTBepcTHEM S0MM, 2"; TedioHoBas npodka, mumud NS 19/26; mep-
HBIA OWIHHIP BMECTHMOCTEIO 100MII ¢ METAIUIMIECKUM OCHOBAaHHEM U KaIlIeyJIo-
BHTENEM; TIPOOKa U CITUPAIh JUII OYUCTKH TPYOKH KOHJAEHCATOpa; OyThIIKA eMKO-
cThro 300MIT ¢ 00pa3oOM AJIS HCTIBITAaHUH (IH3eIHHOE TOILUTUBO); YITAKOBKA KATICIIOK
(1r); antudpuz (1,51); U3MEPUTENBHBIN MWIMHAP, SMI; CTEKJISHHAs TpyOKa c
VIUIOTHUTENBHBIM KOJIBIIOM JIJISI TEMIIEPATYPHOTO JAaTYHKA; COSTMHUTENLHBIA KOM-
mexT: 0-moaem kabenb, RS232-aganrep (9-25 pin), USB-kouseptep (USB-9 pin).

Cucrema OxJIaXIeHHUsI ¢ KOMIIPECCOPOM: BCTPOCHHAS TEPMOCTATUPYIOIIAs CH-
crema ¢ IIM/]-perynupoBaHueM TeMIepaTypbl U MaKCUMAJIBHOM OXJIAXJAIOLICH
cnocoOHOCThI0 350BT. DKCmmyaTupyeTcs ¢ 9KOJIOTHYECKH 0€30MacHON OXJIaKaaro-
IeH KUAKOCTHIO Ha OCHOBE BOJIA/TITUKOITb.

Cucrema oXKapoTYIICHUS: aBTOMAaTHYECKOE AETEKTUPOBAHUE U PYYHOU BBOJI
B JICHCTBHE C TOMOIIbIO HAXKUMHOM KHOIIKY Ha TepeaHe manenu npudopa. Tpeody-
eTcsl BHeIHMIA ncToIHKK rogadr CO2 wim N2 ¢ nmaBieHneM ot 6 a0 12 6ap.

IIporpamMmmHOe obecrieyeHue:

B KOMIUTEKT MOCTaBKH BXOIMT MakeT mporpamMmmuoro obecredeHnst ADUPro co
CIIEAYIOIIUMH (QYHKIUSMH:

- OnTuMH3aTOp MapaMeTpoB HarpeBa: 3TO MPOTPAMMHOE MPIIIOKEHNE aBTOMA-
THYECKH OIPEAeIIET COOTBETCTBYIOIIUE ITApaMeTPBI HarpeBa JUIsl BEITIOJTHEHNUS ClIe-
JTYFOTIIETO WCTIBITAHUSI.

- JluHamMmdeckass KpynHOpOpMaTHas TabiWIa MPEABAPUTENFHO BHIOPAHHBIX
3HAYEHUH TEeMIIepaTypsl: KpoMe TUHAMHYECKONH KPYIMHO(MOPMATHOH TaOIUIBI 005-
€Ma 3TOT MPOTPaMMHBIN MOJYJIh TIO3BOJISIET BHIOPATh TpeOyeMble 3HAYCHHS TeMIIe-
paTtypsl (CKOPPEKTUPOBAHHYIO TEMIIEPATYPy) U COOTBETCTBYIONIUI 3HAYEHUS 00b-
€Ma OTOTHAHHOTO TUCTHIUISTA.

BerpoeHHBII KOMIIBIOTEP C BHELIHEH MHIUKATOPHON IIAHEIIbIO:
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MuHuMaNbHBIE XapaKTEPUCTUKU: ABYXSAIEPHBIM mpoueccop Atom, onepaTtus-
Has mamsTh 2170, sxecTkuit auck 800, MBI, KIIaBHATypa, IUIOCKUHA MOHHUTOP 19",
onepanuonHas cucremMa Windows XP Pro mmu Windows 7 Pro. MHTepdeiicer: 1
pazvem USB Ha nepenneii nanenu, 2 USB-nopra Ha 3aaHel naHenu, pazbeMbol VGA,
Lan.

T'abaputasie pazmepsl (ILIXI'xB): 409x595x968MmM. MomHocTs: 1200BT. Bec:
npuMepHo S4xr. [Tntanne: 230B-50/60I1.

DU-4 EcoPlus-6k. Onpenenenne ¢ppakunoHaoro cocrasa 6ensuna [OCT 2177
-I'OCT P EH UCO 3405 - TOCT P 53707

026-476 AnmapaT U1 pa3rOHKH IPH aTMOC(EepHOM HaBiieHud, Monens DU-4
EcoPlus

Juctriuisnuonnele rpynmsl: 0-4.
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TepmocraripoBanne 6aHH: BHEIIHEE OXJIAXK/ICHUE U HArpeB.

Bkirouaer: 610K 3J1€KTpOHArpeBaTelst C AMEKTPOHHBIM PEryJIsITOPOM MOIIHO-
CTH; OXJIXKJAIONIYI0 OaHIO CO MITyLepaMH JUlsl TIOAKIIOUECHHS BHEITHETO LIUPKYIIs-
LIMOHHOTO OXJIAANUTENSI WM MCIIOJIB30BAHUS CyXOTo JIbJla, TPYOKOI X0 UIbHUKA,
HaTpaBJIeHHOH BiipaBo. MomHocTs Harpesartenst: 1200Bt. MakcumanbsHas pabodast

temmeparypa: +400°C. [Turanue: 230B-50/60I 1.

CFR F1-F2. Onpenejienne OKTAaHOBOI'0 Y CJIa MOTOPHBIM M HCCJIe0BA-
TeJIbCKUMH METOAAMH
I'OCT 511 -T'OCT 8226 - TOCT P 52947 - T'OCT P 52946 - ASTM D 2699
-ASTM D 2700
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380-179 YuusepcanpHas ycranoBka Waukesha F1/F2 (F2-U) nns onpenenenus
OKTaHOBBIX YHCEJ TOIJIMB MOTOPHBIM U UCCIE0BATENLCKIM METOJAMH B COOTBET-
creuu ¢ ASTM D2700, ASTM D2699, ISO 5163, ISO 5164, EN 25164, EN 25163,
I'OCT 511, TOCT 8226

VYcTaHOBKa BKIIIOYAET:

- 4X-TaKTHBIN JBUTATENb BHYTPEHHETO CTOPAHISI C TIEPEMEHHON CTETIEHBIO CKa-
THS;

- 3x-(a3HbI CHHXPOHHBII JBUTaTENb;

- yJIbT YIIPaBJICHUS;

- 4x-KaMepHBI KapOIOpaTop C BOJSHBIM OXJIAXKIEHUEM KOpITyca KapOroparopa
U OJIHOM TOTIJIABKOBOM KaMepoit;

- KIMHOPEMEHHYIO TIepeiady B KOXKyXe;

- aBTOMATU3UPOBAHHBIN MEXaHU3M M3MEHCHHS CTEIEHHU COKAaTHS C dJICKTpHUe-
CKUM IIPUBOJIOM;

- OJIEKTPOHHBIN U(POBOI HHAMKATOP OMEPEKEHUS 3aKUTAHIS,

- IIEKTPOHHBIN 1IU(PPOBOIA TAXOMETD;

- JIIEKTPOHHYIO OECKOHTAKTHYIO CUCTEMY 3a)KUTaHMS;

- CUCTEMY aBapHHHON OCTAaHOBKH JBUTaTENs Ha Cilydail

MaJIeHNs JAaBIEHUS Maclla ¥ OXJIaXKJAFOIIEH BOJIBI;

- KOHTPOJIJIEp aBTOMaTHYECKOr0 MOJAEPKAHUSA TEMIIEPATYPhl BO3AyXa M TOI-
JIMBO-BO3IYIITHOW CMECH B KOMITJICKTE C JIEKTPOHATPEBATEISIMUY;

- DJIEKTPOHHBIH 1€TOHOMETP B KOMIUIEKTE C YyKa3aTelleM M JaTYMKOM JETOHa-
1K,

- TO(PUPOBaHHYIO BEIXJIONHYIO TPYOy;

- TpaHcdopmaTop >exTporuTanus 220 -> 110B;

- pecuBep C CHCTEeMOM OXJIaXK/ICHUS BBIXJIOIHBIX Ta30B. | IIT.
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UIT-85M. OnpeneieHre OKTAHOBOI0 YHCJIa MOTOPHBIM M MCCJIe0BATE/b-
CKHMH MeTOoJaMH

I'OCT 511 - TOCT 8226 - 'OCT P 52947 - TOCT P 52946

3722-002 YcranoBka s ucnbiTanus Tomius YU T-85M

YcTaHoBKa npeiHa3HAYeHA AJIsl ONIPEIeNICHUS] OKTAaHOBBIX YKCesl OEH3MHOB U MX
KoMIoHeHTOB 110 MoTopHOoMy (I"OCT 8226-82) n uccnenosarensckomy ('OCT 511-
82) meronam. Jlnamazon onpeeneHruss OKTAHOBBIX YKCEN IO 000UM MeToaaM oT 40
10 110. CymHoCTh oIpeeNicHrs] OKTAaHOBBIX YHCEI 10 MOTOPHOMY M HCCIIEIOBa-
TEJIbCKOMY METOJIaM €lIMHA ¥ 3aKJII0YaeTCs B CPAaBHEHHH HCIBITYEMOro oOpasia
TOIUIMBA C TAJIOHAMH (CMECSAMHU M300KTaHa ¢ HOPMAJIbHBIM FENTAaHOM) MPH CTaH-
JApTHBIX YCIOBHUIX UCTIBITAaHUA. METOIBI pa3NuaroTCs yCIOBUSMHE IIPOBEICHHS HC-
MBITaHAS (pa3HBIC YacTOTHI BPAILICHUS JBUTATEIS, YIJIBI ONECPEKCHHUS 3a)KUTaHNU,
TeMIIepaTypa TOIUTMBHO-BO3IYITHON CMECH).

OTimauTenbHbIE 0COOSHHOCTH ycTaHOBKH YU T-85:
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1. Cranmus oxnaxaenus rormima COT-1 cHuMaeT HE0OXOIUMOCTD UCIIOIB30-
BaHUI JICASHOW BaHHBI B BO3IYIIHOM CHCTEMe, a TaKXKe AaeT BOSMOXKHOCTH HCITBI-
THIBaTh OCH3MHEI C HU3KOH TeMITepaTypoil KHITCHHS.

2. [IpuMeHEHNE MOTOP-PEAYKTOPA MO3BOJSIET U3MCHATE CTEIICHb CKATHS JABH-
rarens BHyTpeHHero cropanus ([BC) anekrponpuBogom.

3. [IpumeHeHne TepMoperysaTopoB Mapku TPM Ha mogorpeBaTeNsx cMecH U
BO3AyXa IO3BOJIICT OCYIIECTBISTH PETYIHPOBKY TeMIEparyp B AHMANa30HaX

149°+£25°C u 52°+25°C ¢ TounocThIO KOHTpOIIs £0,5°C.

OnpenesieHne OKUCIUTENbHOH CTA0OWJILHOCTH OeH3MHA (MHAYKIUOHHbIN

nepuoa) OBA-1TOCT 4039 - TOCT P 52068

021-863 YeThlp€XMECTHBIN aBTOMATUYECKUN aHATIN3ATOP OKUCIUTENBLHOM CTa-
OWUIBHOCTH TOIUIMB B CTaHAAPTHOM HCIOJHEHUH C XHIKOCTHOM OaHEH, Monenb

OBA-1 BKIJTIOYaET: YeTHIPEXMECTHYIO KHUIKOCTHYIO OaHIO0; CTAaHIAPTHBIE OOMOBI JIst
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OKHCJICHUS, 411IT.; aBTOMAaTHYECKYIO CUCTEMY H3MEPEHUSI IaBICHUs ¢ 4 NU(DPOBBIMU
MaHoMeTrpamu PA-5.

CrargapTHas 60MOa 1151 OKHCIICHHS BBITIOTHEHA U3 HEP)KABCIOIICH CTaJIH U BBI-
IepykuBaet pabouee nasierue He MeHee 40 Oap mpu Temmeparype +100°C, uro mox-
TBEpXKIAeT 3aBOJCKON cepTH(dukaT. bomba ykOMIUIEKTOBaHA WTOJIHYATHIM BEHTHU-
JIeM, pa3peIBHON MeMOpanoii (15 6ap), 3amMTHEIM 3KPaHOM W HUCIIBITATEIIBHBIM CO-
CYIOM C KPBIIITKOH.

udposoit manomeTp paboTaeT MOJ yNpaBICHHEM BCTPOSHHOTO MHKPOIIPO-
meccopa. [Ipy BKITFOUSHNH IPOBOANT MPOLIEAYpPY caMoTecTupoBanus. imeeT BCTpo-
eHHyIo maMATh Ha 57000 3HaueHn# (IpH HHTEepBase H3MepeHus ooubine 15 cexyHn),
COXpaHAEMBIX B BBIKIIIOYEHHOM COCTOSHHUH. VICTOYHWKOM 3JIEKTpPONHUTAaHHS IpH-
6opa ABISIETCS BHYTPEHHSI JUTHEBas Oarapes. B xoie WCHBITaHUS PETHCTPUPY-
IOTCSI: BpeMsI U 1aTa SKCIEPHMEHTa, TeMIepaTypa u JaBicHue. Bee Texymue mapa-
METPBI OTOOPAXKAIOTCS Ha KUIKOKPUCTAIIIMYECKOM JHCIIee MAHOMETpa U aBTOMa-
THUYECKH COXPAHSIOTCA B MAMATH C MHTEpBAIOM B | MUHYTY. 3HaUeHHE H3Mepse-
MOTO JaBJICHUS MOXET IPEICTABIATHCSA B PAa3NMYHBIX enuHMIAX: Oap, klla, psi.
Juamazon usamepsiemoro aasnenus: 0,000...14,00 6ap. Paspemenne: 0,001 6ap (B
auanasone 1o 10 6ap), 0,01 6ap (Beime 10 6ap). Hapysxnas pesnba: G 1/4". UnTep-
¢etic: RS 485. KoMIiekT BKJIIOYAeT IMakeT MPOTPaMMHOTO obecriedeHus (Ioj
Windows) ans mepenadun u 006padoTku gaHHBIX Ha PC 1 kabes.

UYerslpéxMecTHAS )KUAKOCTHAS OaHS U ONpPEAETCHUS OKHCIUTEIBHON CTa-
OWJIPHOCTH BKIJIOYAET: OaHIO M3 HEPXKABCIOUICH CTAJIH C YETHIPEMS OTBEPCTHSIMH,
3aKpPBIBAEMBIMH CHEMHBIMH KPBIIIKAaMH; OJIOK IOTPYKHOTO TEPMOCTaTa ¢ U(pPOBOIt
HWHIVKAIMEH; KOHTPOIbHBIN TepMoMeTp (+95...+103:0,1°C); Mmaructpaib JaBIeHHs
JUTSL COSZIMHEHUST O0MO ¢ ICTOYHUKOM KHcIopoaa. Bmectumocts 6anu: 451, Jlnamna-
30H pabounx Temmeparyp: 10 +200°C. CtabmisHOCTh: +0,1°C. MommHoCTs Harpe-
Batens: 2000Bt. T'abaputabsie pasmepst (IxI)): 430x430mM. Iluramme: 230B-
50/60T1.
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Onpe;[e.neHne CoaepKaHusA (l)aKTl/I‘[eCKI/IX CMOJ B TOIVINBE METOJI0OM HCIIa-

penus B crpye Bo3ayxa OCT 1567 - ASTM D 381 - EN ISO 6246

020-991 Anmapar ams onpeaeneHus coaep kaHus (pakTHUECKUX CMOJI B TOIIJIHBE
METO/IOM HCIIAPCHUS B CTPYye BO3Myxa Wi mapa, mojaeinb MiniGUM B KoMILIeKTe

HPE/ICTaBIISAET COOOM MATUCEKIIMOHHBII TepMOCTAaT CyXOro HarpeBa B KOMIIaKT-
HOM KOpITyce U3 HepKaBerwllel crany (miomaab ocHoBaHus Beero 370x370mMm) ¢
s¢dexTUBHON TepMOn30IALEeH, OJIOKOM HarpeBa Ha ISITh sSUeeK JUIsl Ipod, BCTPO-
CHHBIM OJIOKOM IIeperpeBaTes, HJIEKTPOHHO-IM(POBBIM KOHTPOJIEPOM OJIOKOB
HarpeBaTells U INeperpeBaTens, NATbI0 KOHNIECKUMH COIIaMH, BEHTHUIEM TOHKON
PEryJIUpPOBKH IOTOKA Mapa WK BO34yXa, CTPEIOYHBIM PACXOJOMEPOM.

Oco0EHHOCTBI0 KOHCTPYKIMH SIBJISIETCS] HATMYHME CHECLUATBHON PYKOSTKU-PbI-

yara, Ha KOTOpOﬁ CMOHTHPOBAHBI COIIIA, HO3BOHHIOHICﬁ OIICPATUBHO U 06e301acHO
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11t [Tob30Baresnst 0JHOBPEMEHHO NIEPEBOJMTH UX U3 paboyero B Hepabouee MoJo-
JKeHHe (IS yIaIeHHs CTaKaHOB ¢ IpoOdaMu) U 00paTHO.

[punamnexsocTr: XUMIYeckne crakanbl, 10mr.; Tepmomerp ASTM 3C / IP
73C (-5...4400:1°C); pexykTop ¢ GHUIBTPOM U IIUIAHTOM; IIHITI(BI U3 HEP>KaBCIOIIEH
cTanm.

T'abaputasie pazmeps! (ILIxBxI'): 370x720x370mM. Bec: 44kr. [Turanue: 230B-
50/60Im.

CC-FA6. OnpenelieHne KOPPO3HOHHOT0 Bo3AelicTBUS HeTENPOAYKTOB HA

Mmennym niaacruaky 'OCT 6321 - ASTM D 130

021-389 IllectumecTHBIA anmapar AJIs ONpPEAETICHUS KOPPO3HOHHOTO BO3AECH-
CTBHS Ha MEJIHYIO INIACTUHKY

BKJIIOYAET: 6-MECTHYIO TEPMOCTATHPYIOIYI0 OaHIO M3 HEprKaBelOIeH cTanm ¢
IIJIaBHBIM PETyJIMPOBAHUEM HATPEBa, 3aILUTON OT MOHMKEHUS YPOBHS U IpEBBIIIE-

HUSL TCMIICPATYPhI; 60MOBI HH3KOIO JaBJICHUSA, 4H.[T.; HUCIIBITATCIIBHBIC HpO6I/IpKI/I,
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25x150MM, 8mIT.; IepKATEIN UCIBITATEIBHBIX POOUPOK, 41IT.; TNIOCKUE CTEKIISH-
HBIE TIPOOUPKH, 41IT.; METAUINYECKHUE TUCKH JUTS INTACTUHOK; KOMITIIEKT KOJIBIIEBBIX
MIPOKJIAJO0K; 3 YHaKOBKH MEIHBIX IUIACTHHOK 10 10 mTyK B KaKIOH; TEPMOMETD,

0...+125:1°C. ITuranune: 230B-50/60I"1.

Eravap-VPG. Onpeaenenue 1aBjieHusl HACBIIIEHHbIX MAPOB G€H3UHOB

ASTM D 6378 (xoppeasinusi ¢ TOCT 1756, EN 13016-1, ASTM D5191)

. ERAVAP |

3280-001 ABTomarnueckuii aHaIM3aTOp MJABJICHHUSI HACBHIIICHHBIX MapoB
ERAVAP

JUT aBTOMATHYECKOT'0 M3MEPEHHUS JTaBICHHSI HACHIICHHBIX ITAPOB aBTOMOOHIIB-
HBIX ¥ aBHAI[MOHHBIX OCH3MHOB, YTIIEBOJOPOIHBIX PACTBOPHUTENEH, CBIPOi HehTH 1
CKIDKEHHOTO YTJIEBOJOPOJHOTO Ta3a, apoOMAaTHYECKHX BEIIECTB, IIOJMMEPOB, a
TaKKe H3MEPEeHHs COOTHOILICHHS TapoBO 1 skuAKOH (a3 B 6eH3nHe. OcoOSeHHOCTH:

- TIPEeILyCMOTPEHO YCTPOHCTBO MaMATH OOJBIIOrO oOBbeMa IS XpaHEHUs pe-

3YyJIbTATOB U MapoOJibHad 3alluTa JaHHBIX OT cnyqaﬁHoro yAaJI€Hud; JaHHbIC MOXHO
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coxpanaTh Ha (enr-HakoruTensx USB u TOKyMEHTHPOBATh B MOMYJIAPHBIX (Hop-
MaTax AJMEeKTPOHHBIX TAOJIHII JJIS BEITOIHEHHMS TANbHEHINETo aHaIH3a JaHHBIX;

- TIpenocTaBisieTcs yIoOHas BOSMOXKHOCT [UIsl MONKIIOYeHHsT K VHTepHeTy,
yIAJICHHON MUAarHOCTUKU MpHOOpa W HEMEIICHHON 3arpy3Kd CaMoro MOCIICTHETO
MHKpPOTIPOTPaMMHOTO H IIPOTPaMMHOTO 00eCIIeYCHNS;

- OOITBIIION, ITBETHOW, CEHCOPHBII 3KpaH; BCTPOCHHBIN KOMITBIOTEP ¢ MHTEpdeii-
camu Ethernet u USB; monkmodenne BHemHero [1K, cOBpeMEHHBIX MPUHTEPOB,
BHEITHHUX KJIABUATYP, YCTPOUCTB I CANTHIBAHUS MTPUX-KOJOB U APYTUX Tepre-
PUMHBIX YCTPOWCTB, a TakKe BO3MOXKHOCTh mHTerpamuu B LIMS — Laboratory
Information Management System (cucrema ynpasieHus: 1abopatopHoit nuHpopMma-
nueit).

TexHUYeCKHE XapaKTePUCTUKH:

- muanasoH temieparyp: ot 0 go 120°C; ynpasieHne TeMneparypoi ¢ UCTob-
30BaHUEM 3J1eMeHTOB [lebpThe 63 BHENTHETO OXJIaKCHHUS,

- crabunpHOCTH Temmeparypsl: 0,01°C;

- nuamna3oH aaienuii: ot 0 go 1000kI1a (ot 0 mo 145 psi);

- paspemenue nasnenus: 0,01xkl1a;

- noBTopsiemocTs: r= 0,3kI]a;

- Bocripou3BoguMocTh: R=0,7kI1a;

- COOTHOIIICHUE TIApOBOH M XKUIKOH (a3: m3mensemoe ot 0,02/1 no 100/1, ox-
HOTOYEUYHBIE, MHOTOTOYCUHBIC U rpaduuecKie N3MEPEHHS,

- BpeMs U3MEpPEHUs: SMUH;

- 00BeM oOpasma: 1M (2,2M11 Ha UK IPOMBIBKH);

- rabaputHbIe pazmepsbl: 220x320x280mmM;

- BecC: 8KT;

- DIIEKTPOITMTAHHE: YHUBEPCATbHBIN OOk muTtaHus 85-264B, 47-631'm, 100BT
(paznuuHOE HaNpsbKEHUE Ha UCTOUYHUKAX nutaHus). [loneBsie u3mepenus: 12B/9A
TIOCTOSTHHOTO TOKA (aBTOMOOMJIBHBIN aKKyMYJIISITOD).

B komIIIekT moctaBKku BXOOUT:

193



EV01-D6378 Moayis nporpaMMHOT0O 0O€CIICUeHHUS U1l U3MEPEHNUS IaBJICHUS
mapos 6erzuHa (D5191, D6378, EN13016-1, EN13016-2, IP394, IP409; uckimoun-
TenbHas koppersiust ¢ ASTM D323 u D4953)

EV01-A001 IIpo6ooTtdopHast TpyOKka ¢ KoHHEKTOpOoM JIro3pa

EV01-A030 Merammmyeckuit ¢punbtp 200MiM (SmT., 1 GuibTp Ha JTHHUU
BBOJIa ITPOOHI)

EV01-A003 Brimycknas TpyOka

EV01-A004 KonreiitHep a7 OTXO/I0B

EV01-A005 Kabens nutanus

EV01-A007 3auutHas 1uieHKa Ui CEHCOpPHOro auciuies (Smrt., | ruieHKka Ha
JTUCTLIIEE )

EV01-A008 Ctuyc st BBOAa JaHHBIX Yepe3 CEHCOPHBIH TucIlIeit

EV01-A009 3aBoackoii ceprudukar.

RVP. Onpenenenne naBieHus HACHIIEHHBIX MapoB HEYTH U HEQTEIPOIYKTOB

o Peiiny 'OCT 1756 - ASTM D 323 - ISO 3007

021-108 TpéxmecTHasi HMIMHAPUYECKAsi TEPMOCTATUpPYoLIas OaHs
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BKJTIOYAET: KOPIYC C JBOMHBIMY CTEHKaMU U3 HEp KaBEIOIIEH CTallu; TepMOCTa-
THPYIOIIEE yCTPOHCTBO C MUKPOIPOIIECCOPHBIM KOHTPOJIIEPOM; TEPMOMETP OaHH
ASTM 18C (+34...+42:0,1°C).

ITuranune: 230B-50/601 1. lmr

021-107 IIecTuMecTHAs MPSIMOYTOJIFHASI TEPMOCTATUPYFOIIast OaHs

BKJIFOYAET: KOPITyC C JBOIHBIMH CTEHKaMH M3 HEPXKABEIOIEH CTallN; TEPMOCTa-
THPYIOIIEE yCTPOHCTBO C MUKPOIPOIIECCOPHBIM KOHTPOJIIEPOM; TEPMOMETP OaHH
ASTM 18C (+34...+42:0,1°C).

IMuranne: 230B-50/601 .

Onpenenenne cofep:kaHus cepbl METO0M HEProANCIePCHOHHOI

pentrenoduiyopecuentHoii cnekrpomerpun F'OCT P 51947 - ISO 20884

2599-112 HacTonmpHBI KOMITaKTHBIH PEHTTeHO(IyOPECICHTHBIH aHAIN3aTOP

conep:kaHus cepsl B Het 1 Hedrenpoaykrax, monens SLFA-60
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Huanazon uzmepenust: 0...9,9999 macc.% S. IToropsiemocTs: 15 ppm nnu me-
Hee (a1 oOpasma, copepxamiero 1 mace. % S). Hmwxauit npenen ooHapyxerus: 20
ppm win MeHee (TPEeXKpaTHOE CTaHJAPTHOE OTKIOHEHHWE ISl 00pasia, cojepika-
mero 0 macc. % S). KanmnbpoBouHble KpuBbIe: 5 KpUBBIX X 3 Habopa (Bcero 15 kpu-
BbIx). JIMHelHast WM KBaapaTuiHas KpuBasi (BO3MOXKEH aBTOMATHYECKHUI BBIOOD U
py4Has yctaHoBka). KanmOpoBka: ¢ HCMOIb30BaHHEM KaaHOPOBOYHEIX TOYEK (5 -
20 touex). O6beM npoOsr: 4-10mi1. Bpems uzmepenns: 10 - 600c. USB-coennHeHne
¢ komrmbtotepoM, kKaproit mamsatu USB. Ilutamme: 100-240B mepemeHHOTO
Toka+10%, 50/60I'm, 80Bt. 'abaputHsre pasmeps! (ILIxI'xB): 230x400x140mmM.

Bec: 9xkr.

KPHO-BT-05-01-ma3. Onpenesienne Temnepatypbl 3actoiBanus FTOCT
20287 (meron B)
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1944-017 KPHUO-BT-05-01 (-80...+20°C) xpuorepmocTar AJsl ONpEAEICHHs
HU3KOTEMIEPaTypHBIX XapaKTEPUCTHK HePTenpoaykToB B coorBercTBuu ¢ [[OCT
20287-91, 5066-91, 22254-92 u 18995.5.

[o nomoTHUTENTFHOMY 3aKa3y TepMOCTaT KOMILICKTYEeTCs 000pyAOBaHHEM, He-
00XoIuMBIM UTst paboTHI Mo nepeuncieHHbM ['OCTam. 1.

JlononauTensHOE 000pyJOBAaHHE

1944-216 Tepmometp TH6 (-30...+60°C) 21T,

CLA-5. Onpenesienne TeMnepaTypbl BCIbIIIKH H BOCIIJIAMEHEHHS B OT-

kpbIToM THIJIEe 0 Kinusiaenay TOCT 4333 - ASTM D 92 - ISO 2592

027-607 ABTOMaTUYECKUI aHAJIN3AaTOP TEMIIEPATYPhI BCIBILIKY U BOCIIJIAMEHE-

HUs B OTKpbITOM THIIIE 0 Kiusnenay, moaens CLA-5 TOCT 4333 - ASTM D 92 -
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IP 36 - ISO 2592, Bxito4aeT: KOpIyC U3 BBICOKOKAUeCTBEHHON CTAJM C JBYXIIBET-
HBIM ITOPOIIKOBEIM ITOKPEITHEM, MEMOPaHHO! KIIABHATYPOH B OPBI3TO3aIIUIIICHHOM
HCTIOJIHEHUH, IOBOPOTHOH py4Koil ympasieHus tuma Jog-Shuttle s BBoga mapa-
METpOB WCITBITAHMs, HAMMEHOBAaHHS 00pas3la M BBIOOpa MPOrpaMMBI B OOJIBIINM
JKUIKOKPUCTAIUTMYCCKUM IIBETHBIM AuciiceM ctanaapta QVGA 5.7" (115x85mm)
(BBICOTa CHIMBOJIOB MHIMKALINH TEMIIEpaTypbl 00pasia 20MM a7l BO3SMOXKHOCTH BH-
3yaJIbHOTO KOHTPOJIS Ha PaccTOSHUA A0 10 METpOB); AJIEKTpOHATrpeBaTellb ¢ (PyHK-
el aBTOMAaTHYECKOTO OTKITIOYCHHUS MIPU MEPerpeBe; NCIBITATSNFHBIN THTelIh; Ta-
30BBI BOCIIJIAMEHHUTENIb C TEPMONAPON M PEryJMPOBOYHBIN KJIamaH MOoJa4yH rasa;
9JIEKTPUYECKUI BOCIUIAMCHUTEINb; NOHU3AIMOHHBIA AaTYNK IS JETEKTUPOBAHUS
TEMIIePATypP BCIIBIIIKH U BOCIUIAMEHEHHMST; KPBIIIKA /IS TAICHNS TUIaMEHH; TaTIHK
Temmnepatyps! Pt-100; BCTpOCHHBIH JaTYHK AJI aBTOMaTUYIECKOM KOppeKIuy Ha Oa-
pometpuueckoe aaBneHue; Tpu uarepdeiica USB u ogun unrepdeiic RS-232 mans
MTOIKJTIOYCHHUS IPUHTEPA U KOMITBIOTEPA; MUKPOTIPOLIECCOPHBII AIEKTPOHHBIN OJIOK
C MporpaMMamMH MO OIpPEICICHUIO TeMIepaTyphl BCIBIIKA M BOCIUIAMCHEHUS,
BKIIIoYast: cranfapTHele nporpamMel ASTM, ISO, JIS, TOCT, nononHuTensHYyO
MPOTpaMMy IJIsl HCIIBITAHUS. OUTYMOB, TIPOTPaMMy PEKHMa TOMCKa TeMITepaTyphl
BCITBIIIKA HEU3BECTHBIX 00pa3IloB, IporpamMmy KanuOpoBku 1 10 mporpamm moib-
30BaTes.

Temmepatyprbrii auana3oH: +79...400°C (+175...+752°F). I'abaputHble pas-
mepsl (IIxI'xB): 230x470x460MmM. Bec: 12xr. ITutanwue: 110/230B-50/60T1-600BT.

B KOMIUIEKT MOCTaBKU BXOJSAT:

1 Turens "CLAS" (¢ TemnmocToiikoi pydkoi, Temmneparypa o 250°C)

| matank Temnepatypsl Pt-100 (crexmstansi) "CLAS"

1 momnon (st Pt-100 u ckpebka)

1 ra3oBbIil BOCINIAMEHHUTENH C TEPMOTIApOi

1 anexTpudeckuil BOCIIIAMEHHUTEIb

1 ycTpoiicTBO IeTeKTHPOBAHUS IUIAMEHU

1 KpBIMIKA AJIS TallleHus IJIaMeHH

1 Habop unctpymentos "CLAS".
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Onpenesienne cMa3bIBaIOLIeil CIOCOOHOCTH AN3€JIbHBIX TOILUINB

EN ISO 12156-1 - ASTM D 6079

380-633 Cucrema PCS Instruments HFRR B komruiekTe 1S onpeaeneHus cMa-
3BIBAIOLIEH CIIOCOOHOCTH AM3eNbHBIX TomuB 1o Hopme EN ISO 12156, CEC F-06-
A-96, ASTM D 6079, 'OCT P52368, EN 590, 'OCT P ICO 12156-1-2006

Bxitouaer Bce HEOOXOAMMBIE NMPUHAAICKHOCTH JUIA 3allyCcKa, MUKPOIpOLEC-
COpHBIH 010K cOOpa JaHHBIX U yIPaBIEHUS MPUOOPOM C BOZMOKHOCTBIO aBTOMATH-
4ecKoro pacdera BenuauHel WS1.4 mocne Bpy4Hy0 BBEACHHBIX BETUUYUH H3HOCA, C
muQpoBeIM auciuieeM U KiaBuatypoi. Cranmaprtaeie meroasl ASTM/ISO/CEC
BHECEHBI B TaMsITh IpHOOpPa U He TPpeOYyIOT N3MEHEeHUIT/HacTpOolKH. Brutouaer kom-
IJIEKT KJItOUeH.

Jepxareny cTaHIapTHBIX ITap TPeHUs (LIapUKU 6MM U IIacTHHBI 1 0MM) BKITIO-
YEeHBI B KOMIUIEKT ITOCTaBKH, COOCTBEHHO IUIACTHHBI U IIAPHKH 3aKa3bIBAIOTCS J0-
TIOJTHUTEINBHO.

TexHuuyeckue TaHHBIE:

Yacrora ocruirsiun: 10..2001 11

Jmaa myTtr: 20 MkM..2.0MM
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Harpy3ka: ot 0 1o 1xr (pa3sHoBecamu)

Cuna tpenus: 10 10H B 3aBUCUMOCTH OT aMIUIUTY b
Temmnepatypa: no +150°

Onexkrponmranue: 100-240B, 50/60T'w, 400BT
Pasmepsr: 300x400x150mM (670K yrIpaBIcHHUS)

150x340x225MM (aHamUTHYECKUH OJI0K).

Onpene.lleﬂne KHHeMaTH4eCKOi BA3KOCTH

I'OCT 33 -TOCT P 53708 - ISO 3104

3444-121 CT-500F - CemuMecTHasi BUCKO3UMETPUYCCKas OaHs
Juamna3on pabounx temmepatyp: +20...+100°C. CrabmisHOCTH: £0,01°C. Ilo-
marooe (20, 25, 30, 40, 50, 60, 70, 80, 90, 100°C) nmu wiaBHoe (+20...+100°C)
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perynupoBaHue paboueii Temneparypsl. BMmectumocts cocyna 6anu: 171. I'abapurt-
Hble pasMepsl (LIXI'xB): 407x362x610Mmm. Bec: 29,1kr. [Tutanne: 240B-50/60I11-
1000Br.

Onpenesenue TMHAMHYECKOH BSI3KOCTH HA POTAIIMOHHOM BHCKO3HMeETpe

T'OCT 1929 (veroa B)

120-144 Poraunonnsiii Bucko3umerp Rheotest RN 4.1 B komIuiekre ¢ mpo-
IrpaMMHBIM 00€CIIeUCHHEM

Uit u3Mepenus nepopmaruu capura (CR) u yeunus casura (CS).

Bucko3umMeTp paboTaeT Mo yupaBieHHEM IIePCOHAIBHOTO KOMITBIOTEPA.

Jliis TepMocTatupoBaHus oOpas3na HeoOX0IUM IUPKYJISIIMOHHBIN TEPMOCTAT C

BO3MOKHOCTBIO ITOJAKIIIOYEHHS TeMrepaTypHoro aatunka Pt100.

201



Onpenesenue maccoBoii 1oy Mmexanudeckux npumeceii FOCT 6370

472-301 YHuBepcanbHbI| CyIIMIbHBIN Kad, Moaens UFSS ¢ npuHynutensHoi
BEHTWIALIMEH. Y cTaHOBKA nuamna3ona temmeparyp: oT +20 go +300°C. TouHocTh
perymuposku: g0 100°C: 0,1K, Beire 100°C: 0,5K. O6bem kamepsr: 5311 ['abaput-
Hele pa3Mepsl (LIXI'xB): 585x514x787mm. Pa3zmepsr padoueii xameps! (LLIxI'xB):
400x330x400mmM. Bec: 45kxr. MomuocTs: 2000BT. Makc. KOIHUECTBO BBIABHKHBIX
noJok: 4. Makc. Harpy3ka Ha BbIIBHJKHYIO TOJKY: 30KT.

Boasinast 6ans, moxean 1008

Bonsnas 6anst o0bemom 201, TpeiHa3HAYCHHAS 711 HHKYOAIMN ¥ HHAKTUBALIMH
KyJIBTYDP.

- [lnammazon paboymx TeMITEpaTyp: OT TEMIIEPaTypBI OKpY KaroIei cpenst + 5°C
1o 1+99,9°C.

- MukporipoieccopHblii KOHTPOJUIEP TEMIIEPATYPHI.
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- YnoOHast ceHcopHas KIaBHaTypa.

- Hudposas ycraHOBKa TeMIiepaTyphl U BBIBOJ 3HAYCHUSI Ha MCILIEE C MIAroM
0,1°C.

- DIeKTpOHHAs 3aIlUTa OT Ieperpena.

- YCTpOHCTBO 3alIMThI OT HU3KOTO YPOBHS BOJBI.

- HarpeBartenbHbIe 37IEMEHTHI, BHYTPSHHSIS TOBEPXHOCTh OaHM, KPHIIIKA U BCE
YacTH, KOHTAKTHPYIOLIUE C BOJOW, H3TOTOBIIEHBI U3 HEPIKABEIOLIEH CTAIH.

- OTkuaHAsS TEPMOM30IMPOBAHHAS KPHIIIKA C BHYTPEHHUM H3THOOM IIPEOT-
BpamiaeT cTeKaHue KOHACHCHPYEMOH BOABI B COCYIBI.

Oo6wem: 20n1. Baytpennue pa3zmeps! 6anu (IIxI'xB): 400x245x205mmM. T"aba-
putsbie pasmepsl (LIxI'xB): 485x440x315mm. Bec: 13kr. Ilutanme: 230B-50T1-
1,5kBr.

Bakyymnas cucrema PC 101 NT

YcTaHOBKA C IBYXCTYIEHYAaTBIM XUMUIECKUM MeMOpaHHBIM HacocoM. Peryinu-
poBaHHE pacxoja C IMOMOIIBIO BaKyyMMeETpa IO3BOJIICT OYEHb MPOCTO BPYYHYIO
yIPaBIATh CKOPOCTBIO OTKAUKU M BakyyMoM. KoMIakTHast KOHCTPYKIUS ¢ cenapa-
TopoM (AK) u M30IMpOBaHHBIM BBIXJIONMHBIM KoHZAeHcatopoM mapa (EK) memaer
YCTaHOBKY IIOPTATUBHOMN U YHUBEPCAILHOM.

Komruiexramnus: XxuMudeckuii MeMOpaHHBIN HAcoc, BXOJIHOW cemaparop, H30-
JMPOBaHHBIA BBIXOJAHOW KOHAEHCATOP Mapa, MEXaHWYECKUI BaKyyMMET], BBIKIIIO-
YaTenb, Kahellb, HHCTPYKIUS IO AKCIITYaTaIlHH.

- BeamacnsiHOE BakyymMupoBaHue 10 ~2 1 ~ 9 mOap.

- CrienaibHO MTOJ00PAaHHBIE XUMHYECKH CTOMKIE MaTepHabl JeTaneH.

- BeIcokast cKopoCTh OTKadKH JJake IPH HU3KOM BaKyyMe.

- Pereneparms pactBoputens moutu Ha 100%.

- Bakyymmerp.

- Knanan perynupoBaHus pacxona/BaKyyma.

- [Muranune 230 V~ 50 Hz.

6870-003 BakyyMmHast GUIbTpallMOHHAS CUCTEMA BKIIIOYAET:
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Konby Dpnenmeiiepa 1000mi, Boponky 300mi1, 3a5kiM, OCHOBaHHE (QUIIBTPO-

Jepkatens 47MM, CHITMKOHOBYIO TIPOOKy. 11mT.

AKOYV. Onpenesienne coaepxaHusi Boabl B HepTu U HedTenpoayKTax

I'OCT 2477 -T'OCT P 51946

1244-476 HarpeBatens 220B/500Bt  lmit.

JlononHuTensHOE 000pyIOBaHHE

060-513 OxutaxnaroIuil/HarpeBarOIUi UPKYISIHOHHBIA TEPMOCTAT, MOJICIb
F12-ED

Juamna3oH pabounx Temmepatyp: -20...+100°C. TemmepaTypHas cTaOMIEHOCTB:
+0,03°C. [INA-koHTposep TemuepaTypbl. JKUIKOKpUCTAIUIMYECKUH TUCTIIEH, pa3-
pemenue 0,1°C. Momnocts HarpeBarens: 2000Bt. [IpousBoautensHOCTH 10 OXI1a-

kneHuto mipu +20°C: 150Bt. Xnaparent: R134a. IlpousBoaurenbHOCTh Hacoca:
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15n/mun. OtBeperue 6anu (ILXT): 150x160mm. I'imy6una 6anu: 130mMM. 3anonHse-
MBI 00BEM: 4,511. Tabaputabie pasmepsl (LLIXI'xB): 200x360x560mm. Bec: 22kr.
ITuranue: 230B-50I"11.

OnpenesieHne HAJIMYUSI BOAOPACTBOPUMBIX KHEI0T M mienoveit TOCT

6307

321-797 S220-Kit Jlabopatopusrii pH-merp/nonomep pH -2,000...20,000, pX -
2,000...20,000, temneparypst -30,0...130,0°C (MTC), no mpeoOpa3oBarento -
2000,0...2000,0 mV, gucreit TFT (4 mBeToBBIX (poHA), BEIOOP KPUTEPHS CTAOMITb-
HOCTH, 0TOOpaXeHUE OPOOHOTO MOPSAAKA, BOSMOXKHOCTh OCYIIECTBIATh CCPUIHHBIN
U3MEpPeHUsl, aBTOMAaTHYeCKasi KaJuOpoBKa (max. 5Todek), 8 mperycTaHOBICHHBIX
OydepHBIX rpymIl, BO3MOKHOCTb CO3JaHMs I0JIb30BATEIECKOH IPyHITsl OydepHBIX

PacTBOPOB, aBTOMATHUYECKUH yUeT TeMIepaTyphl Oy(GepHOTO p-pa pu KaTuOpoBKe,
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aBTOMATHYeCKas TEMIIePaTypHasi KOMIICHCAIHS [IPU H3MEPECHUH, BIIarOHSTIPOHHLIA-
eMBIe KOPITyC W KJIaBHATypa, aBTOMaTH4ecKas (UKCaIis pe3yibTaTa H3MEpeHHs,
mamsate Ha 1000 pe3ynbTaToB M3MepeHus, 2 ¢popmara BpeMeHH, 4 ¢opmaTa JaTHl,
3aIIUTHI JOCTYTIA ITAPOJIEM, TTOTH30BATECIBCKHE TIPEICITBl N3MEPEHH, 2 peKIMa pa-
00THI (IKCIICPTHBIN/CTAaHAAPTHEIN), MICHTU(DUKALNS MOJKIIOYCHHBIX YCTPOUCTB,
skcnopt ganHbIX Ha [1K, USB-kapry, uarepdetice ast ces3su RS232, USB-A, USB-
B, mudposoit Bxon. Pasmepri/Bec: 204x174x74mm / 890r. B KoMIUIeKTE: yHUBEP-
canpHBII KoMOnHIpoBaHHEI pH >nexTpon InLab Expert Pro-ISM ("tpu B ogrOM":
HM3MEPUTETBHBIA 3JEKTPOJ, SIMEKTPO/I CPABHEHHS M TEPMOIATIHK B OTHOM KOPITyCe)
C TIOJIMMEPHBIM HEOBIOUIMMCS KOPILyCOM, C HEpa3beMHBIM KabeleM, CTapTOBBIH
KoMIuteKkT O0ydepHbix pactBopoB (pH 4,01; 7,00; 9,21; 10,00), mratus uPlaceTM,

3aIIUTHBIN YeX0J1, OJIOK TUTaHUS.

220-035 ABTOMaTHYeCKHIl MeTANTHYECKH I JUCTHILIATOP, Mojaeas 2004
O06beM pesepByapa i Boabl: 811. Mcnapurenb, KOHISHCATOP U pe3epByap BbI-
MIOJTHEHBI U3 HepikaBerolei cranu. [IpousBogutensHOCTh: 411/4. ['abapuTHbIC pas-

mepsl (ILIxI'xB): 620x330x460MM. MomHOCTE: 3,0KkBT.

Onpenesienne neHeTpauum (MeTod UIrJbl) OHTYMOB

I'OCT 11501 - ASTM D 5 - EN 1426

OcoOeHHOCTH: py4Hast yCTaHOBKa IIPY MOMOIIH PydKH ynpasieHus Jog-Wheel;
aBTOMaTHYeCKas yCTAaHOBKA HAa COXPAHEHHOE B MMaMATH 3HaYCHHE ITyOHHBI; (hrKkca-
IIs] MOMEHTA KacaHWs MOBEPXHOCTH 00pa3na JaTIMKOM JIEKTPOIIPOBOAHOCTH; 10
MIPOTPaMM TI0JIB30BATEILL; Tepeaada JaHHBIX Ha KapTy maMsata USB; apxuii cBeTo-

JTMOTHBIN OCBETUTEIH 00pasIia.
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0027-314 PNR 12 - ABTOMaTu4ecKuii IEHETPOMETP
[TpuHaaIeKHOCTH BHIOUPAIOTCSI B COOTBETCTBUH CO CTaHAAPTOM.
(ITpexnasHaveH aust ompeneNeHMsl NMEHEeTpaluy M0 METOJaM: WIJIBI, KOHyca,

CTEPXKHS U JP.)

B cocraB BXOAAT: MUKPOIIPOLIECCOPHBIN OJIOK, 3JIEKTPOHHOE YCTPOWCTBO H3MeE-
peHus TITyOWHBI TPOHUKHOBEHNUS, [IIaTOBBIN IBUTATEIH JJIS TOYHOTO ITO3HIIMOHUPO-
BaHU, 0€30TIaCHBIM HCTOYHUK HaNpspKeHs 24B, ycTolianBoe 0CHOBaHKE U KOPILYC.

MHUKpOTIPOIIECCOPHBIN OJIOK: OONBIION MOHOXPOMHBIN TpaduIeckuii qucIuie,
HHTYUTHBHO-TIOHATHOE Tpa)UIecKoe MEHIO, PeXKUM 0OpaTHON CBS3H, TOBOPOTHAS
pyuka ynpasneHus Jog-Wheel, mamsats 11 pe3ynsratoB 200 HOCIEIHUX IKCIEPH-
MEHTOB.

OeKTpOHHbIE KOMIIOHEHTHI: DJIEKTPOHHOE YCTPONUCTBO M3MEPEHUS TTyOHHBI
nponukHoBerus (0,01 MM), aroBeIid ABUTATENb, SPKUI CBETOUOIHBIA OCBETUTEIH
oOpa3ua Ha TMOKOM JepsKarelie, SJIEKTPOHHBIH JaT4uK AJISl 3JIEKTPOIPOBOISIIIX

o6Opasuos, USB-untepdeiic 11 npuHTEepa 1 KapT NaMsITH.
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MexaHnueckre KOMIIOHEHTBI: OCHOBaHHE INEHETPOMETpa C PEryJMpOBOYHOM
OIIOPOH U ChEMHOH ATFOMUHUEBOM paboyeii miaTopmoit, Kopiryc mpudopa, mOKphI-
TBHI ABYXI[BETHOW MOPOIIKOBOW 3MaJIbi0, OPBI3TO3aIIMIICHHYI0 MEMOpaHHYIO KiTa-
BHATYpY, AepKaTeib IUTYHXEPa C JIEKTPOMAarHUTHBIM HCIIOJHUTEIbHBIM MEXaHU3-
MOM.

BuuMaHue: ucnpITaTenbHble TPUHAIIEKHOCTH (MCIIBITATEIFHBIE KOMIUIEKTHI,
UTIIBL, KOHYCHI | T. JI.) 3aKa3bIBAIOTCS OTACIBHO!

TexHu4Yeckne XapaKTePUCTUKH:

Huanazon namepenus: 0...55mm;

MaxkcumalnbHasl HCTIBITaTeIbHAS HATPY3Ka: 2KT;

Paszpemenue: 0,01mm;

JmutensHocth ncnbitanust: 0,1...9999,9¢ (cTanaapTHO YCTaHOBIEHHOE 3HAYE-
Hue: 5¢);

Bpems may3bl nepen HauaioM aHanuza: peryaupyemoe 10 9999.9¢ (2,78y);

BeiBog mansbeix: USB-uHTEepdelc A MOAKIIOUEHHS MPUHTEpa U KapThl Ma-
MSATH;

Jat4nk “HyneBOW TOYKH: IS SJIEKTPOIIPOBOISIINX 00pa3IOB;

T'aGaputHsie pa3meps (ILIxI'xB): 300x310x580mMm, Bec 10kT;

TTuranue: 100/240B, 50/601 1.

Mo0nbHbIe 3KCnpecc-1adopaTopun

CoBpeMeHHast MOOMIIbHAsI J1Ta0OPATOPUSI MOXKET OCYIIECTBIATH B OUYEHb KOPOT-
kuit cpok (ot 20 MuHYT 10 | waca) onpezaeneHue MoKazaTeei 0€30MacHOCTH B KO-
JIOTHYECKHUX XapaKTEPUCTHK TOILIUB: COJepKaHne OeH30I1a, CePbl, OKCHT'€HATOB, I10-
JIMApOMAaTUYECKUX YITIEBOAOPOAOB, TEMIIEPATyphbl BCIBILIKK U Ap. brnaronaps uc-
MOJIB30BAHUIO B MOOMIIBLHBIX na6opaTopHﬂx HOBBIX BBICOKOTCXHOJIOTHYHBIX aHAJIN-
3aTOPOB, MPEACTABIICHHBIX AaJIEC, IMOJYYCHHBIC PE3YyJIbTAThbl HUCIBITAHUM OTJIHYa-
I0TCSI BBICOKOH TOYHOCTBIO ¥ IOCTOBEPHOCTBIO.

B cocTaB MOOHIIBHOI 1a00paTOPHH BXOMAT:

208



ABTOMaTHYECKHE aHAIN3ATOPBI, T03BOJISIOLINE BBINOJIHATH UCTIBITaHUS He(Te-
IIPOYKTOB I10 IIOKa3aTelsiM O€30MacHOCTH 1 KaueCTBa;

ABTOMOOMIIB, CAJIOH KOTOPOT'0 000pyAyeTCs 10 1abopaTopuIo.

Mapka aBTOMOOWIISI BBIONPAETCSI 110 JKENTaHUIO0 3aKa3uriKa U3 MIMPOKOTO CIIEKTPa
MAaIllMH OT€YECTBEHHOTO W MMIIOPTHOTrO mpou3BozicTBa ot “T'A3enn” mo “Mepce-
neca”. CanoH-1abopaTopus C HECKOJIB3SIIIIUM HAITOJIbHBIM TOKPHITHEM OCHAIIASTCs
CHCTEMAaMU BEHTWIILUUHM U KOHIULMOHUPOBAHUS BO3[yXa, OTOMJIEHUS, MarHCTpa-
JIBIO BOZBI, CYIIHIIKON TSI TOCYIBI, OTHETYIHTEeNIMA. KOMIBIOTepHAs CETh U CIIe-
HATBFHO pa3pad0TaHHOE MPOTPaMMHOE 00ECTIeYeHIE CBA3BIBAIOT BCE IPHOOPHI Ye-
pe3 mocieroBaTeNbHbIC TOPTHI CBA3K AT cO0pa, XPaHEHUS U PacledaTKU JaHHbIX.

Bce npubops! Hae)kHO MOHTHPYIOTCS Ha CHENHAIBFHO pa3pabOTaHHBIX aHTH-
BHOpAIIMOHHBIX TOJICTaBKAaX Ul TPENOTBPALICHUS IOBPEXKICHUH B Ipolecce
TPaHCIIOPTHPOBKH.

Ku3HeHHBIH UK TF000T0 HeTENPOIyKTa 3aBEPIIAeTCs B TOUKAX POSHUIHOM
peanmm3annu. IToaTBepkAEHHOE KadecTBO HE(PTENPOAYKTOB B TOUKAX PO3HUYHOU
TOPTOBIHU — ceroaHs 3agaua Nel amst 1:000ro IpOU3BOAUTENS.

Mp5I peasaraeM penieHre — MOOMIIBHBIE SKCIIpecc-1abopaTopru, KOTOPbIE HC-
MOJIB3YIOTCSL 7Sl TONyYEHUS ONEPaTHBHBIX JAaHHBIX O KaueCTBE PEaln3yeMbIX
HeTenpOLyKTOB Yepe3 CeTh POSHUYHOM U ONTOBON TOPrOBIN B KOHKPETHOM PETH-
OHE.

BruiBnerne akTa HECOOTBETCTBHS KadecTBA HE(TEIPOIYKTOB MPHUHSTHIM
CTaHJapTaM IIpU HMCIIOJIb30BAaHUH MOOMIIBHOHM J1a00paTOpHH IO3BOJIUT YIIOJTHOMO-
YEHHBIM JIOJDKHOCTHBIM JIUIIAM CBOEBPEMEHHO IIPHOCTAHOBUTH JESTEIEHOCTH OpTa-
HU3aIMH, 3aHIMAIOIINXCS peanu3anneil HeTenpoIyKToB 10 MOATBEPKACHUS BBI-
SBJICHHOTO (haKTa B aKKPEAUTOBAHHO JT1a00PaTOPHH.

MoOwibHas J1abopaTopus — peraecMble 3a1a4H:

OreHKa XapaKTePUCTHK HE(PTEIPOIyKTOB B MECTaX UX PO3HUYHON (aBTOMATH-
3UpOBaHHbIC 3anpaBouHble cTaHIuN — A3C), ONTOBOH pean3aluy M XpaHEHUS B
COOTBETCTBUU C ACHCTBYIOIIMMH HOPMATHUBHBIMH JOKYMEHTaMH U TpeOOBaHUSAMHU

TexHUYecKOro periiaMeHTa.
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CocraBiieHUE aKTa 0 (PAKTUYICCKOM KauyeCcTBE aHAM3UPYEMBIX HE(PTEIPOIYKTOB
Ha MECTE IPOBE/ICHHUS UCTIBITAHHU.

BHecenne pe3ynbTaToB 0 (haKTHUECKOM KauyeCTBE aHAIU3MPYEMbIX HedTernpo-
JIYKTOB B eIUHYIO0 HHDOPMAIIMOHHYIO 0a3y.

Ot6op mpob ajis onpereneHus KauecTBa He()TEMPOIYKTOB B COOTBETCTBUH C
tpedoBanmsimu [OCT 2517.

CobutroieHre yCIOBHA JUTs XpaHeHHs P00 HeTenpoIyKTOB B COOTBETCTBHH C
tpedoBanmsiMu ['OCT 2517 Ha BpeMs X TPAHCHOPTHPOBKH B aKKPEIUTOBAHHYIO
HCIIBITATENILHYIO Ta00paTOpHIo HEPTEPOYKTOB.

MooOwibHas 1a60paTOpHst UCIIONB3YET CPEACTBA U3MEPEHNUs], BHECEHHbIE B ['oc-
peectp PO, u artecToBaHHOE HCIIBITATENFHOE 00OPY/JOBaHUE, & TAKIKE MOCTABIIS-

eTcs co Bcelt HeoOX0ANMOH TEXHUYECKOH 1 HOPMATHUBHOM OKyMEHTALUeH.

SX-300 - ananu3aTop KavyecTBa IU3eJIbHbIX TOIIMB

Bo3moxxaocT npubopa:
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OnpenieneHue OKTaHOBBIX YHCET aBTOMOOMIBHBIX OeH3MHOB. COOTBETCTBHE
T'OCT 8226-82 (ASTM D 2699-86), TOCT 511-82 (ASTM D 2700-86), TOCT P
51105-97, TOCT P 51866-2002 (EH 228-99).

Ornpezenenre eTaHoBbIX uncen au3enbHbIX ToruB. CootBerctBue ['OCT 305-
82 (ASTM D 4737-03), TOCT 3122-67 (ASTM D 613, EN ISO 5165).

OmperneneHne TeMIepaTyphl 3aCTHIBAHNS U THITA TU3EIFHOTO TOIIIHBA.

Cogep:kaHre aHTUIETOHALMOHHBIX TPUCAJOK, [TIOBBIIAOIINX OKTAHOBOE YHCIIO
B OCH3MHAX.

CopnepxaHne IETpecCOPHBIX MPUCAIOK, TIOHKAONINX TEMIIEPaTypy 3acThIBa-
HUS IU3ETBHBIX TOTUTUB.

CopepxaHre KepOCHHA B JU3TOIUIHBE.

WHayKMoHHBIH epuo] 6eH3uHa (YCTOHYNBOCTE K OKHCIEHUI0). COOTBETCTBHUE
I'OCT 4039-88 (ASTM D 525), TOCT P 52068-2003.

TaHreHc yriia motepb TpaHCPOPMATOPHBIX, HHIYCTPHUAIBHBIX 1 MOTOPHBIX Ma-
cell.

CreneHp YUCTOTHI (OYMCTKH) Macell: MOTOPHBIX, HHIYCTPHAIbHBIX, TpaHchop-
MaTOPHBIX.

dupMa-npou3BoIUTEND (MapKa) MOTOPHOTO MacJa.

[{eno4yHOE YNCIO MOTOPHBIX MAaCel.

JwnexkTpudeckas IPOHUIIAEMOCTh HEPTEITPOTYKTOB.

VY nenpHOE 00BEMHOE COTPOTHBIICHNE HEPTETIPOTYKTOB.

OmnpeneneHus coaepKaHus MEXaHMYECKHUX ITpUMecell B He(TeIIPOAYKTaX.

[IponienTHOE Cofepkanue BOAbI B HeTH 1 HepTenpoaykTax. Cormacao 'OCT
14203-69 - Hed1b 1 HEehTEPOXYKTHI. [JIM3I6KOMETPHYECKUN METO/ OTIPEICIICHHS
BIIAYKHOCTH.

Hogerif aHanmm3aTop kadecTBa HepTEIPOIYKTOB H3TOTOBJIEH Ha Oa3e COBpeMeH-
HOTO BBICOKOTOYHOTO MHKporporieccopa. IIpubop MoxeT cOBMECTHO HCIOIB30-
BaThCSI C MIEPCOHATBHBIM KOMITBIOTEPOM MM HOYTOyKOoM ¢ nomoisio USB uHTep-
(etica. B ananmuzaTope UCONB3yeTCs aBTOMaTHUECKasi KOMIBIOTEpHAs KaTHOPOBKa,

COXpaHCHHUE PE3YJIbTATOB U3MCPCHUSA B MaMATH C L[aTOf/'I 1 BPpEMCHEM IIPOBEACHUSA
211



aHaJM3a ¢ Mmoclenyuel nepenaducii ux B koMmmsiotep (B popmare Microsoft Excel
i txt). [Ipubop umeeT yaoOHYTO TSI YIpaBICHHS 8-MH KHOIIOYHYIO aHTHOIMKO-
BYIO KJIaBHATYPy, YCTOHYMBYIO K HCTHPAHUIO U BO3JCHCTBHIO arpECCHBHBIX Cpel
(npousBocTBa I'epMaHum).

OTIHYUTETEHON 0COOCHHOCTRIO aHanmu3aTopa SX-300 sBIsSeTCS TOTOTHUTEb-
HBIA JJATYUK, KOTOPBIHA C BBICOKOW TOYHOCTHIO H3MEPSET 00bEMHOE CONIPOTHBIICHUE
HedTenpoxykToB. [l03TOMY aHaIN3 TOILIMBA MOXKET IIPOMCXOAMTH IO ABYM BENH-
YHHAM, 3TO ITO3BOJISIET MU3MEPSATh OKTAaHOBOE YHCIO OCH3MHA C JKele30coepiKa-
mmMH (pepporieH), HUKEeJIEBBIMA M MapTaHIIeBBIME IIPHCATIKAMH, a TaKXKe Ompese-
JIUTH COJIEPKaHUE IPYTHX BEIIECTB.

JIOTIONTHUTENFHO HWCTOJB3YsS 3TOT MPHHIUIN H3MEPEHHS MpHOOp IO3BOJISIET
OIIPEICIIHUTE!

- cofiep KaHne MEXaHMUECKUX MpUMeced B HEPTENPOYKTax; - COAEPIKaHUE Jie-
MIPECCOPHBIX MPUCAIOK B ITU3EIHHOM TOIUIMBE; - MIEIOYHOE YHCIO MOTOPHBIX Ma-
cell; - yAenbHOe 00BEMHOE CONMpPOTHUBIECHHE HeDTenpoayKToB. [Ipu onpeneneHnu
HWHAYKIIMOHHOTO IIepruoa OCH3MHA Ha puOope BBIOMpacTCs: MapKa ToIuiiBa. B 3a-
BHCHMOCTH OT 3TOTO NMPHOOP MEPEKIIOYaeTCsT Ha COOTBETCTBYIOIIUI PEXKHM pa-
601b1. OnpesieiecHue YCTOMYMBOCTH K OKUCIICHHIO MPOUCXOAUT B COOTBETCTBHU C
T'OCT 4039-88 (ASTM D 525) UneHTrdukayms MapkKu MOTOPHOT'O Macia MPOuc-
XOMHT MO MPHUHIIAITY ONPEACICHUS TUIICKTPHUSCKON NpoHUIIaeMocT. OpHUTHHAIb-
HbIE MOTOPHBIE Macila UMEIOT OTPEACICHHYIO0 BEIMYNHY ATOH XapaKTEPHUCTHKH.
Mapku Macen BeIyIIMX IPOU3BOAWTENCH BXOIAT B 0a3y maHHEIX mpubOopa (6asa
JTAHHBIX MOXET IMOTIOMHITHCS WU U3MEHATHCS ). [IpolieHTHOE colepyKaHue BOIbI B
HedTH U HedTenpoxykrax onpenensercs corimacHo OCT 14203-69 ([msnpkomer-
PHUYECKHI METOJT OIPEACICHUS BIAKHOCTH). ITa BO3SMOKHOCTH ITO3BOJISIET HCIOTb-
30BaTh MPUOOP KaK TUAIIEKOMETPUICCKHIA BiaroMep IUisi He(hTEMpOayKTOB.

B ananm3aTope HCIONB3yeTcss MHKpOCXEMa TaiiMepa, KOTopasl TO3BOJISET CO-
XPaHATh PE3yNbTaThl U3MEPEHHS C IaTOW U BpeMeHeM MPOBEACHUS aHanu3a. Takxke
9TH JJaHHBIE MOTYT MEePENaBaThCs B KOMIBIOTED.

B KoMIIJIEKT BXOIUT HOBOE IIpOrpaMMHOC obecrieucHue JUTSL KOMITBIOTEPA.
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- Ha 9KpaHe KOMIIbIoTepa B y100HOH hopMe 0TOOpaxkatoTcst pe3ysIbTaThl U3Me-
peHus;
- COXpaHEHHbIE JaHHbIE 3arpy Kal0TCsl U3 aMATH IPUOOpa B KOMITBIOTED;

- aBTOMaTHU4YCCKasa KaJ'II/I6pOBI(a IIOMOXET 6I>ICTpO IMPOBECTH KOPPCKIUIO.

[TpunosxeHne cocTaByieHO Ha OCHOBe Katasora "HedrenpomykTsl 1abopaTopHoe
obopymoBanue st KOHTpoJisi coctaBa u cBoicTB" ¢pupmbl PETROTECH wu amek-

TpoHHOTO aapeca http://www.petrotech.ru/instruments/
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