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i apxiTekTYpH

TEMNEPATYPHO-BONOrICHI YMOBW 36EPIFAHHA
NAM'ATOK ICTOPII TA KYNIbTYPU Y NPUMILLEHHAX
NMPU NOHMXEHOMY TUCKY NOBITPA

Tpo6nema 36epesxeHHA Halipi3HOMaHITHIUIMX WiHHOCTEH nocigae oco0-
JUBe 3HAYEHHA Y CYYaCHOMY JKHTTi CYCMiIbCTRA.

Heob6xinHi TemnepaTypa Ta BONOTiCTb NOBITPA, CBITIO ckiaj aTMocde-
pHOro HOBITpA, GionoriuHui pexuM — ocHOBHI dlakTopy, fAKi Y BiANOBIAHO-
My CTiBBiIHOIIEHHI CKIANAlOTh YMOBH, fiKi MOTPiOHI ANS HOPMAJBLHOrO ic-
HYBaHHA EKCITOHATIB Y My3eHHHUX MPUMILIEHHAX.

Y niteparypi [1, 2] HaBeneHHH MeTon 30epiraHHs MaM’ATOK icTopii Ta
KYNbTYPH B YMOBaX BakyyMy Y MOHH)XKEHOMY THUCKy moBiTpa. LluM nocsra-
€Tbcs A0OpHii 3aXMCT eKCIIOHATIB Bifl pyHHIBHOTO BIUIMBY KMCHIO Ta 3a0pya-
HEHOro mMoBiTpA. PasoM 3 THM BiA3HAYae€ThCA HEMOMNUIMBICTL KOHTPOJNIO
BiHOCHOI BONOrOCTI MOBITPsA, LIO NEpeKo/Kac 30epiraHHI0 EeKCNOHATIB,
Bi[3HAYa€ThCA BIICYTHICTh HANeXHOI TEXHIKH [UIA CTBOPEHHS YMOB 36epi-
raHHA My3eiHUX WiHHOCTeH MpH MOHHKEHOMY THCKY NOBiTpa. Cxemu ycra-
HOBOK Ta O0JafAHAHHA I/ CTBOPEHHA y MPHMillIeHHi MOHUKEHOro THUCKY
NoBiTps HasejeHi y npaui {3]. ToMy akTyanbHHM € BH3HAuYeHHS BHXiIHUX
J@HUX Ui po3pobk¥ OCHOB TEXHOJNOTiIYHOIO KOHAMUIOHYBaHHA MOBITPA
MpU HOrO MOHWKEHOMY THUCKY CTOCOBHO NpobiieMu 30epiraHHf My3eHHUX
€KCTIOHATIB.

Ha puc.l HaBemeHa jiarpaMa BONOroro MoBiTPS ANA  THCKY
0,001+0,0975MI1a [4] s— iHCTpyMeHTy, L0 Aa€ MOX/IMBICTb aHai3yBaTH
CTaH CepeloBMUla Yy CXOBHIaX, wadax, BITPMHAX, KOHTEHHepax TOLIO
(1ani cxoBMLIAX) 3 TOHHKEHHM THCKOM TTOBITpA.

IMpu pospaxynkax Ta Gymysauui Id-giarpamMu BOJIOroro moBiTps npu
HOHWKEHOMY THCKY BMKOpHCTaHi Biomi NpaBuia Ta HONOXeHHs [5]:
po3TauiyBaHHs i30TepM Ta JIiHii NOCTIiHOr0 BOJIOrOBMICTY He 3a/1eXHTh Bill
THCKY; MPH 3MiHi TMCKY 3MIHIO€TBCS TiNbki PO3TALyBaHHA JNiHii mocTidHol
BOJIONOCTi MOBITPSA; NpH 3MiHI THCKY BiHOIUEHHA @/P 3anuuiaeTbes moCTii-
HuM (Ha Id-miarpami ainil @ = const 3amineni nidiamMu ¢/P = const).

Id-niarpama no6ynosana ana tucky 0,0975 MITa. ITapamerpu niniii ¢/P
HaBeJleHi y TabHii.
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Puc. 1. O6nacri xapaktepHHx TeMIepaTypHO-BOOTICHHX MapaMeTpiB MpHu arMocdiepHoMy
Ta MOHWKEHOMY THCKY npH 30epiraHHi nam’aTok icTopii Ta KyIbTYpH

Tabdauys
Mapamerpu aiuiit ¢/P
o/P ©=1; P=var P=1 arm (0,1 MIla); ¢ = var
Q P Q P
0,1 | 10 0,1 1
0,2 1 5 0,2 1
0,5 1 2 0,5 1
1 1 1 1 |
1,5 ! 0,667
2 1 0,5
3 1 0,333
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Jaxinyenns maoa.

4,25 | 0,235
7 1 0,143
10 1 0,1

15 1 0,0666
20 1 0,05
30 1 0,0333
40 1 0,025
60 1 0,0167
100 1 0,01

Biasnaueni obnacti Ha ld-giarpami 1aloTh yABNEHHA MIPO TeMnepaTyp-
HO-BOJIOTICHI HapaMeTPH 30BHILIHBOTO CEPEAOBHILA NPOTATOM  POKY
(3aluTpuxoBaHa o0JlacTh) TAa MOBITPS B YMOBaxX MOHKXKEHOro Tucky. Tak,
obnacte 1 ue obnacth mapaMeTpiB, IO PeKOMEHAOBaHI AiA 30epiraHHA
eKcroHatiB npu atMocdeprHoMy Tucky (¢ = (18%1) °C ta ¢ = 0,5 + 0,05 [1]).
Ob6nacTi 2 Ta 3 — Tix cami 06;1aCTi NapamMeTpiB, IO PEKOMEHAOBAH| NPH aT-
MocepHOMY THCKY, BIANMOBIAHO NP aGCOMOTHOMY THCKY 3,310 TTa Ta
1,43-10* Ma.

3 miarpamu BHUTLIMBAE;

1. Yum HWKYe THCK MOBITPA, TUM LLIMPLLE MeXi BONOrOBMICTY MOBITPs
d, mo Bianosinace t = (1811) °C 1a ¢ = 0,5+0,05. Tax, npu p = 9,75- 10* Tla
3HAYEHHA d 3MIHIOETRCA HA KilbKa OAMHHLb, & NpU p = 1,43-10* Ta Bxe Ha
JIECSITOK OAUHULIL, I'/KT.

2. Y 3umoBHii nepiod y CXOBHILi NMPH TUCKY MeHLUIe aTMOChepHOro
MOTpeGYETHCA HArpiB Ta 3BOJIOXKEHHS MOBITPA. Y Temauii nepiog MoXIUBE
MPOBEAEHHA AK 3BONIOKEHHA BEHTHJIALIHHOTO MOBITPs Mpu Manux abcomoT-
HUX THCKAX, TaK 3BOJIOXKEHH:A UH OCYLIKY MPH abCOMOTHUAX THCKAX ONH3bKUX
[0 aTMoceproro.

3. Tlpu 3HKeHHI THCKY MOBITps HOro CTaH NMEPBICHO XapaKTepu3ye-
ThCSl MaPAMETPAMH, L0 3HAXOAATHCA Y 3ALTPUXOBaHii o6macTi. IX kinbKicHe
BU3HaueHHs Oye NMPOBOANTHCA BiZHOCHO JIiHIT @ = | npu zaHomy aGcomioT-
HOMY THCKY. 3 nodaTkom 30epiraHHs Oyze BinOyBaTHCs MpouEC HACHYEHHA
ITOBITPA BOJIOTOIO 32 PAaXyHOK BOJIOTH eKcnoHaTiB. LkoMy cnpusie no6iyHo
HH3bKa BiJIHOCHA BOJOTICTh NOBITps. Tak, 3rigHo 3 ld-giarpamoio Bonororo
MOBITPA, SAKIO MNpPH aTMOC(EPHOMY THCKY CTaH TMOBITPS OMHCYETHCA
napametpamu ¢ = 18 °C i ¢ = 0,5, To npy, nanpuknag, P = 10* [Ta —
¢ = 0,05. TobT0 npy 3HKHXeHHI aOCOMOTHOrO THCKY NPH NMOCTiNHIN Temnepa-
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TYpi 3MEHWYEThCR NAapUiadbHUil TUCK BOAAHOI MapH, a THCK HacUUeHHs
jaauILaeThes 03 IMIHN.

4. Tlpn HewinbHOMY 3aKPUTTI CXOBHILA Ma€ MicUe HaAXOMKeHHs
30BHILLHBOrO MOBITPA, WO MPU3BOAMTL 10 3MiHW abCONIOTHOTO THUCKY Ta
BiJIHOCHOI BOJIOrOCTi TMOBITPA Y CXOBHLL, Ta MOXJIMBOCTI BHMAJaHHA
KparejibHOi BOJIOTH.

Y onitepaTypi BiACYTHI JaHi 3 ONTHMaJIbHUX 3HAa4yeHb BiAHOCHOI
BOJIOTOCTI MOB{TPA ¢ B 3ANEKHOCTI BiA THUCKY, 3aranoM He pospobieHa
TEXHONIOTI4HA fIEPEAYCIM Y YaCTHHI TEPMOAUHAMIKH MOBITPS Ta TEMNOTEX-
HiYHUX mpouecax Gala opraHizauii 36epiraHHs My3eHHUX eKCOHaTiB MpH
MOHIKEHOMY THCKY 1OBITpsA. J{ns winpokoi TexHiuHoi peafizalii crnocoby
30epiraHHs eKkcnoHaTiB B YMOBaX BakyyMy Hacammneped Tpeba MartH
yABNEHHS MpO NpOBe/eHHs 3IBOMONKEHHS Ta YCYWKH MOBIiTPA MpPH THCKY
MeHW armocdeproro. Tak, NiJBULIEHHA BOJOTOBMICTY MOBITPA MOXHA BH-
KOHaTH ABOMa wWinAXamH. [lepluuii-nojayero BoaW, BUBIPEHOI KiNbKOCTI
BOJH, Oe310cepeaHBO y CXOBMILE. BUTpaTH BOAW BU3HA4AIOTLCSH 3 ypaxyBaH-
HAM MOYaTKOBOrO TA KiHIEeBOro BOJIOFOBMICTY MoBiTps 3rigHo 3 Id-niarpa-
MOIO B YMOBaX 3MiHH TUCKY. [Tpy ubOoMY HABAXKMUBIILMM € repMETHUHICTD
cxopuila. Cnocobu nogayi BoAH MOXKYTh OyTH Pi3Hi: Y €MKOCTi, BUMYyLIe-
HUM 3BOJIOKEHHAM MNOBITPs, 3 AONOMOrOI0 3BONIOKEHUX KaflilApHO-MOPHC-
TUX Tif Towo. pyruil — noaayero KOHAWLIOHOBAHOTO MOBITPA 3 BUTPaTaMH
JOCTaTHIMH JU1s MATPUMKH HeoOXiIHOTO pexUMYy 36epiraHHs, Lo nopywy-
€TbCA 3a paXyHOK HaTikaHHsA MOBITPsA CKPi3b HELLILHOCTI CXOBHLIA.

BusHayeHy uikaBicTb ysBnA€ peani3alis npoueciB 30epiraHHs ekcno-
HaTiB OKPEeMO Y MaiiiX Ta BE/NMKUX CXOBMIHAX 3 NMOHWKEHHM THCKOM MO-
BITpA.

Y Manux CXOBMILAX BCTAHOBJIEHHR HOPMATHBHOI TeMmepaTtypu Yy
6inbLIOCTI BUNAAKIB BiaOyBacThCA 3a paxyHOK HOpMATHBHOI TeMIMepaTypu Y
TNpUMIIeHHI, Ae po3TalioBaHe cxosuiue. [py nepioanuHux 3mMiHax Temnepa-
TYpH Y MPUMiLLEHHI BHACMIAOK 3MEHLIEHOT Tenionepeaayi B yMOBax BaKy-
yMa TeMpeparypa eKCliOHaTiB 6yjle 3MiHIOBaTHCA 3 MEHLIOW aMIUTITYAOI0,
o € no3uruBHUM. [Ipu CTilikiH HU3bKiiE Temneparypi y MNpUMilleHH]
MOJK/TMBO MPOBEAEHHA HarpiBy cepeloBMLUA Y CXOBHLL; MpH LbOMY i3-3a
3MeHLIEHOT TenonepeAadi B yMoBax BakyyMy OyayTh MeHLli TENJIOBTPaTH Y
npumiliedts. ToGTo npouec 30epiraHus My3eiHUX uiHHOCTeH Y BakyyMmi y
MajliX CXOBHLIAX Y Jeskiid Mipi € eHeprosbepexcuaum. Lli cxoBuia norpe-
OytoTb BUCOKOT repMeTH3auii.

Jins Benukux CXOBWUL i3-3a TPYAHOIUIB 3 repMeru3ailicio Gaxana ix
BEHTUNALS KOHAHLIOHOBAHHUM MOBITPAM. B ymMoBax Manux BUTpaT BeHTH-
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NAUIMHOrO MOBITPA MOMIIMBA peaizallis NMPOCTHUX TeXHOMOrlYHHUX KOHAH-
uionepiB. Hanpukian, npu rposegeHdi sizomoro npouecy ABCD (puc.1l)
MOXMBMIl HarpiB MOBITPA y enektpudaHoMy kanopudepi (AB), 3BooxkeHHs
y MOKpiii kaMepi 3 kaningpHo-rtopucroto Hacaakoto (BC) Ta oxonomkeHHs y
nosepxHesoMy Tennoo6MinHuky (CD).

VsBise AesKy UIKaBiCTh pO3paxyHOK peXUMY HANOBHEHHA CXOBUILA
atMocepHUM NOBITPAM, O XapakTepHO NPH 3HIMaHHI eKcroHartiB i3 36e-
pexeHHA 4K JEMOHCTPYBAHHS, @ TAKOXX NPHU HATikaHHi MOBITPA kpi3b He-
LIIMBHOCT.

Hpusciaa. Cxouie Mae o6’em V = 1 . THck 30epiranHs Py =
=1,43-10° [la; Temmeparypa £, = 18 °C Ta BiaHocHa BojioricTs moBiTps
¢x = 0,5. Tpeba BHU3HAYWTH Pi3HULIID 3HAYEHb BOJOTOBMICTY Y MOBITpi CX0-
BHIIA B yMOBEX 30epirands ta micns HatikagHa atMoceproro nositps i3
BCTAHOBJIEHHAM aTMOC(EPHOID TUCKY.

3rinso 3 Id-giarpamoto BOJIOroBMicTY MOBITPS B yMOBAX IMOHHKEHOIO
THCKY — dy = 53,5 r/kr. 3 ypaxyBaHH# HHTOMOI Bard Ta 006’emy BMicT
BOJIOTH CKJIaJac m, = 9,3 .

ITpu arMocdepHOMY TUCKY BOJNIOTOBMICT dy = 7 T/Kr.

[lpM cTHCHeHHi TOBITP# Yy CXOBHLIE, WO TaM 3HAXOAMNOCA Mepen
BTikaHHAM aTMOC()EPHOro MOBIiTPA, O arMOcepHOro THCKY, BOHO 3aiiMe
06’eM V, = 0,14 M°. [HIla YacTHHA CXOBHMILA 3aMOBHEHA aTMochepHuM NHo-
BiTpAM V=V -V, ,=0,86 M’. KineKicTb BOJIOTH, 1O yTpHMye atMocdepHe
NOBIiTpA, CKnanac my= Vydapa= 0,86 M- 7 r/kr - 1,205 kr/im’ = 7.25r.

3aranpHa KinpKicTh BONOTH Y CXOBUILI 1OpiBHIOE m =my + my =93 r +
+725r=16,551.

Y arMocdepHHX yMOBaxX B CTaHi HacHYeHHA MNOBiTpA 3rigHo 3 Id-
JiiarpaMoto BOJIOrOBMICTY MOBITPA cknafmae dy ~ 13 r/kr | 3aranpHa KinbkicTh
BOJIOTH y MOBIiTpi my = V-dyp = 15,6 r. To6To 3 NOBITPA BHNaje BOJIOTA Y
KiNBKOCTI my,=m — my=16,55r— 15,6 r=0,95r.

3po3yMino, o kot @y Gyne Oinbire 0,5, 3HaueHHA max Oyjge Takox
3HauHoO Ginpie.

3 1LOro NPUKIAY BUILTUBAIOTE BUCHOBKH:

1. Ilpu HarikaHHi aTMOc¢epHOro MNOBITPS Y CXOBHILE 3 HOHHKEHHM
TUCKOM MOBIiTPA HAaBiTH B YMOBax NMapaMeTpiB MHOBITpA, IO XapaKTepU3yeTh-
sl IK HOPMATUBHI, MOXUIHBE BHMA/IiHHA BOJIOTH.

2. I3 3HUXKeHHAM THCKY, a OTXKe, MiJABULIEHHAM BOJIOTOBMICTY dy,
3HAUYEHHS My MiJIBULILYETHCA.
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3. 3 BTikaHHAM MOBITps BiNOYBacThCs [BAa HEraTMBHI NpolecH: nep-
WHA — [iABALIEHHA BiAHOCHOI BONOIOCT| TOBITPS; APYrMi — BUMAniHHSA
BoJiord. B pf0x BUNafkax CTROPIOIOTECH YMOBH JUIst BOJIOTOTO MOILKOIKEH-
HA EKCIOHATIR TA YMORH [IS PO3BUTKY GI0NOTI4HUX WIKIAHUKIB.

TakuMm vnHOM, peanilauin 30epiranHa My3eHHHX €KCTIOHATIB B yMOBax
TIOHWKEHOTO THCKY TIOBITpA € CKNaAHWM TEXHONOTIYHHM 33BIAHHAM |
notpefiye BURYEHHA TEPMOAHHAMIYHUX ocoOnHBOCTEH 3MiHH CTAHY NOBIiTPS
TpH 3MiHi THCKY, po3pofkH TennOTEXHIMHHX OCHOB peanizallil 3a/aHuX
pexuMiB 36epiraHds Ta po3poOKH crieniankHoro odNaxHaHHA.
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