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Ooecbka HAYIOHATbLHA AKAeMisi Xapyo8ux mexHo102il

PO3JILI 3

XOJIOAUJIBHA TEXHIKA TA TEXHOJIOI'TA.
MPOLIECHU TA ATIAPATU XAPYOBUX TEXHOJIOI'TI
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Figure 1. a) — specifications of the water-ring vacuum pump; NVP — drive power; VVP
— suction flow, adducted to normal conditions; b) — Scheme of connection of the ejector stage to
the suction line of the vacuum pump for vacuum processing of nitrogen vapors in the cooling
bass; b) — fragment of the scheme with EJ ejector, which use outdoor air as an active medium;
c) — fragment of the scheme with EJ ejector, which use compressed air as an active medium;

In some cases, the ejector can be used as single tool for vacuumization nitrogen va-
pours from the cooling bass. Such necessity appears when the equipment is installed outside
of workshop and threat of water freezing in the pump's communication possible. As is shown
at Figure 1 (fragment c), the mixed flow is discharged to the atmosphere and compressed air
flow is used as an active medium. However, it should be taken into account that energy costs
for compressed air supplied to the ejector’s nozzle are about 4 ... 6 times higher than the ener-
gy costs for the drive of the water ring pump [3].

Scientific adviser — prof. Symonenko Yu.M.
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AHAJII3 POBOTH XOJIOAUJIBHOI MAIIIUMHU MAJIUX
OXO0JIOAKYBAJIBHUX NPUMIIIEHDB 3 BUCOKOIO
TEMIIEPATYPOIO TA HU3bKOIO BOJIOTICTIO HOBITPA

Bosnenko B.C., crynent OKP «Marictp» ¢pakyabrery @HTT
Onecbka HallioHAJIbHA aKajeMisi Xap4oBHX TeXHOJIoriii, M. Oneca

Oxomo0mKyBaHi mpUMilIeHHST K1acu]ikyroTh 3a 1BoMa o3Hakamu. [lepmy kmacudika-
[iHY O3HAaKy 3aCHOBAaHO HA TEXHOJOTIYHHMX OO0JACTAX 3aCTOCYBaHHS IMITYYHOTO XOJIOIY.
Jpyroro KiacudpikaiitHo 03HAKOK OXOJO/HKYBAHOTO MPUMIIICHHS € MOEIHAHHS TeMIlepa-
TYPHOTO 1 BOJIOTICHOTO CTaHiB MOBITPA.
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Icnye rpyma 00'ekTiB OXOJOKEHHS, IKa MAa€ BUCOKY TIIPOCKOMIYHICTD 1 CXHJIbHA 10
BIUIMBY BOJIOTH, III0 MICTUTBCS B HABKOJIHMIITHHOMY IMOBITpi. Po3risiHemMo 1eil BunagokHa npu-
KJ1aJ1i 30epiraHHs MIOKOJIATy.

[lTokonmagy motpiOHa cTtabiibHa TemrepaTypa B mexax 16...18 °C. OnTtumMaabHUMHU
yMoBamH 30epiranHs 1okosany € temneparypa 15 °C 1 BigHocHa Bosoricts 75 %. Illokonan
HEraTHBHO pearye Ha COHsIYHE CBITJIO, BOJIOTY, XOJIOA, Pi3Ky 3MiHYy TemrepaTypu abo ii Koiu-
BaHHs. Bennka 4acTHA MIOKOJIAHOT MPOAYKINT 30€piracTbcs B OXOJOKYBAHUX MPHMIIICH-
HSIX B1JI OJTHOT'O THDKHS JI0 POKY 3 MOMEHTY BUPOOHHUITBA 1 O MOMEHTY CIIOKMBaHHS. 3 OIJIs-
Jly Ha BC€ CKa3aHe JIOCIIDKYIOTHCS YMOBU POOOTH XOJIONMIBHOI MAIIUHH 3 MOBITPSHUM KOH-
JIEHCATOPOM, sIKa 3a0e31euye pekuM poOOTH Kamep 30epiraHHs.

Po0oTa KOMIIIEKCY «OXOJIOIKYBaHE TMPUMIIIEHHS — XOJIOAWIbHA MAIINHAY 3A1HCHIO-
€TBCS, 32 TEMIIEPATypOrO 30epiraHHsl, MOPIBHIHOIO 3 CEPEIHBOIO TEMIIEPATYPOIO POKY,IIO BH-
3Ha4ya€ MBUAKY 3MiIHY HampsSMKY Teruia (TEIJIONPUIUIMBIB Ta TEIJIOBTPAT) KPi3bh 30BHILIHIO
oropoxy npumimeHHs. Ha puc.1, HaBeeHO TemnepaTypy HaBKOJIMIIHEOTO MOBITPSI B BECHSI-
HUH Ta JITHIN Mepioid B cCepeHbOMY 3a J100Y.
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Puc. 1 — lo0oBa TemnepaTypa HAaBKOJMIIHLOI0 MOBITPS

Ha puc. 2, B 3anexHOCTI BiJ 1Ii€] TeMIepaTypH, UTIOCTPOBAHO TEIJIOBE HABAHTA)KEHHS
Ha MpHUMILIeHHS 32 100y. [1ikoBi HaBaHTa)KeHHS OB’ s3aHI 3 YMOBaMH eKcIUTyaTamii (BaHTa-
KHUMHU poboTamn). [Ipukiaa HaBaHTaKEHHs € CEPeHbO CTATUCTUYHUMH JJIS1 BCOT'O POKY.

XapaKkTepUCTHKN XOJOJMIFHOI MAITMHA MaJiol MPOJXYKTHBHOCTI 3aJeXaTh BiJl TeMIIe-
paTypHOro pexuMy TMOBITPIHOTO KOHJAEHcaTopa (TeMIepaTypol0 KOHJEHcalli), sKa
OB’ s13aHa 3 TEMIIEPATYPOIO HABKOJIUITHBOTO MOBITPS.
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Puc. 2 — JTo6oBe TemioBe HABaHTAXKEHHAQ ;,, = J(T05) B nepion BecHsiHmi
i JiTHI mepioan
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Bxa3zani 0co61uBOCTI MOTPeOYIOTh HAAIITHONO aBTOMAaTUYHOTO PETYJIIOBAHHS PEXKUMY
B OXOJIOJKYBAaHOMY MpuMilleHHI. B poO0OTi BUKOHAHO 3arajbHi TEIIOTEXHIYHI PO3paxyHKU
TETJIOBOTO HABAHTAXKEHHS HA MPUMIMIEHHA Qyp = J (T106) T2 XOIOAONPOAYKTHBHOCTI X0JI0-
JWIbHOT MaMHEUQ, = | (T06.)B 3aJIEHKHOCTI BiJl TEMIIEPATYPU HABKOJIMIIHBOIO OBITPSL.

X0J0I0TIPOAYKTUBHICTh PO3PaxXOBAHO 3a 3MIHHOIO TEMIIEpaTyporo KoHzaeHcallii. Pe-
3yJIBTaTH PO3paxyHKIB HaBeAECHO y TpadivHiid ¢opMmi B €IWHINA KOOPIAMHATHIN TUIOMIMHI Ha
MPUKJIA/Il TITHBOTO TIEPioAy 3 PI3HUMHU BUX1THUMU MapameTpamu (puc. 3).

12

g

N 1

e

o A /\

f[ 0.8 / \ /-’ = \ Qo=fir)

2 04 / 'V \ Qnp=[it)
=]

g 0,2 - [
=

0

o 2 4 & & 10 12 14 1s 13 20 22 0

FoguHa gobn |

Puc. 3 — 3arajbHi 1000Bi XapaKTepHuCTUKH KOMILJIEKCY «0X0JI10/I;KyBaHe NPUMIillleHHs —
X0JIOAMIbHA MAIIIMHA» Y JITHIl Hepiog

AHaui3 pe3ynbTaTiB MOKa3aB, M0 TEIUIONPUILIMBY 1 X0JIOAONPOAYKTUBHICTh OJTHAKOBI
TIABKA 2 TOOWHA (19OO - 2100). VY ueit nepioj XonoAubHA MAIIMHA MPAIIOE B ONTUMAIEHOMY
pexxumi. B iHIII TOAMHU XOJOJONMPOAYKTHUBHICTD € OUIBIION 32 TEIUIONPHUIUIUBU. 3 METOIO
EHEepPro30epeKeHHs X0I0A0NPOYKTUBHICTD MIJUIATAe PETryJIIOBAHHIO METOJIAMH SIKI BUKOPHC-
TOBYIOTBCS Y MAJIMX XOJIONAMIBHUAX MaIliHaX.

HaykoBwuii KepiBHUK — J-p TEXH. HayK, podecop Moposrok JL.I.
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THE USING OF GAS-DYNAMIC COOLERS AT CRYOGENIC
TEMPERATURES

Tyshko D.P., post-graduate student, department «Cryogenic Technique»
Odessa National Academy of Food Technology

The gas-dynamic devices, to which, in particular, the vortex and resonant cooling de-
vices are referred, energy of the compressed gas is transformed into heat and is discharged
into the environment through the walls or in the form of the escaping gas. Thus, there is a
main flow temperature drop at the outlet of the device. Vortex tubes have a set of conclusive
operational and structural advantages: high reliability, low inertia, compact and easy to manu-
facture. These features led to the spread of the vortex tubes and pulsation coolers in various
fields: from vacuum technology and medicine, to cryogenics [1, 2].
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