YucaeHHBIMU UCCIIEIOBAaHUSIMH YCTAHOBJICHO HE TOJIBKO BO3PACTaHUE OKPYKHBIX CKOPOCTEH B
3a3ope, HO U JieopMauy TpoQuiieii CKOPOCTH B HANIPABIEHUHU OT CTEHKH, YTO TO3BOJIET CYIUTh O
BIIMAHUM TEYCHUS B 3a30p€ Ha CTPYKTYpYy CIyTHOro ciena. B auamaszoHe uucen PeliHombaca
Reg=870...1020, mocTpoeHHBIX 10 BETUYMHAM YIIIOBOM CKOpOCTH 000JI0UKK €2, paanyca cocyna R
¥ KMHEMaTU4eCKOTO KO3((UIMEHTa BI3KOCTH V, BIUSHUE 3a30pa CTAHOBUTCS 3aMETHBIM YK€ TpHU
Oe3pasmepHoii mupuHe mneperoponku B/R=0,1, mpu KoTopoit HaOIOAAETCS CYIIECTBCHHOE
ymenbuienue, Ha 20...25%, mimHbl 001aCTH pa3pexeHHs.

JlanpHeiimee Bo3pacTanue mapaMmerpa D/R TPUBOAMT K BO3ZHMKHOBEHHIO YCTOWYHMBOTO
npucteHHoro Ttedyenusi (puc.l,m), B TO Bpems Kak Oe3pa3MepHas JUIMHA CIIyTHOTO ciefa
ymenbmatoress 10 I/ R=0,2...0,3. D10 mo3BosseT cpenaTh BBIBOA O TOM, YTO CBOEOOpa3HOE
IIPOCKAJIb3bIBAHUE TEYCHUS MEXKIAY CTCHKOM M BHEIIHEW KPOMKOM IEPEropoIKH CYLIECTBEHHO
CHIDKAeT TIIMKOBBIE CHJIOBBIC BO3JCHCTBUS Ha KOHCTPYKIMIO pe3epByapa M  I03BOJIET
IIPOTHO3UPOBATh BO3MYILEHHSI CO CTOPOHBI )KUJIKOCTH, 0OecreuynBasi TakuM 00pa3oM a/IeKBaTHBIC
KOMIICHCAIIUOHHBIE MEPOIIPUSATHUS MPH MOJIETE KOCMHYECKOTO 0OBEKTA.
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AEPOJIMHAMIYHI ACIEKTA CUCTEM IMPOMMCJIOBOI BEHTHAJIALII

CyyacHuii piBeHb PO3BUTKY BUPOOHMIITBA Nependadae BHCOKY IHTEHCHBHICTH POOOTH YCiX
TEXHOJIOTIYHUX JIAHOK, BKJIIOYAIOUM CHCTEMH BEHTWIALII, HANpHUKIAJ, y METaIyprifHUX Ta
MAaIIMHOOYIIBHUX rayry3sX. Bin SKOCTI OYHMIEHHS MOBITPS y BUPOOHUYHMX MPUMIIIEHHAX 3aJIeKUTh
y TIepIIly 4epry 30pOB’s IEPCOHAIY, a TAKOX HOTO MPOIYKTHUBHICTH mpaii (puc.l).

BpaxoByroun Benuki 00’eMu 3a0pyJHEHOTO MOBITPsI, SKi HEOOXITHO BIABECTH 3 MPHUMIIICHHS,
fioro Bucoki mBuakocti (o 100 m/c), a TakoXK CYTTEBI BTpaTH HAIOpPy MOBITPS y MaricTpaisx
JIOBJKUHOIO Yy JIEKUIbKa KUIOMETpiB BMHHUKAE HarajbHa HEOOXIIHICTh y 3aCTOCYBAaHHI MOTYXHHX
BEHTWJIATOPIB Ta ONTUMI3allii KOHCTPYKIIii MOBITPOBO/IB 3 TOUKH 30PY a€POJUHAMIKH.

TToeitpenpoein

; Air B~y
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} A Jlxepeno 3a0pyIHeHHA
Puc.1. CxemaTnyHe 300paKeHHsI Puc.2. CtpykTypa NoToKy noBiTpsi y
CTAHJAPTHOI CHCTEMH BEHTHJIAL{T MOBITPOBOJAX MeTATYPriiHOr0 Hexy

3BakarouMd Ha MPUKIAJHY aKTYalbHICTh 3a3HAYEHOI TeMH, a TaKOX Ha BENHKY CKIAIHICThH
opranizamii (i3MYHOTO MOJEIIOBAHHS Ta €KCIEPUMEHTAIBHOTO JOCHIHPKEHHS MOJIOHMX IMOTOKIB
MOBITPsSI HA0YJIM HMIMPOKOTO 3aCTOCYBAHHS METOAM YHMCEIbHOI'O eKCIIEPUMEHTY Ha 0a3i CKIHUE€HHO-
€JIEMEHTHUX PO3pPaxyHKIB 3a JOMOMOIO0 MAaKeTiB MPUKIAJAHUX MporpaMm. Taki Mojeni, B OCHOBI
AKUX € cTaHnapTHi piBHIHHS HaBbe-CToKca 3 BIIMOBIAHUMH TPaHUYHUMHU YMOBaMH, JTO3BOJISIOTH
K MIHIMyM MOOyAyBaTH KapTHHY Te4ill 3 BHUCOKOIO BIPOTINHICTIO YHCEJIBHUX pE3yJbTaTiB Ta
SAKICHUM 301roM 3 JaHUMHU €KCTIEPUMEHTAIbHUX BUMIPIOBAHb.
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Ha puc.2 naBeaeHuil npukiag po3paxyHKy MOTOKY HOBITPsI HA MEPBUHHIN AUIBHULI CHCTEMH
BEHTWIALIT 31 BCMOKTYBaJbHUM TNapacojieM Ta [I-BUIHMM MOBITPOBOJAOM. 3 PHUCYHKY BHIHO
BUXPOBI 00nacTi y mapacoui (TeMHi JimbHHULI 3 000X OOKIB, 31 IIBUAKOCTSIMHU MOPSAKY 1 — 5 m/c),
0 MOXYTh 3aiiMatu 10 30% rmuromi momepedHoro mepepizy nosirposoay. Came Ha Wil AiAHIT
MaloTh MiClleé MAaKCHMajbHI BTpaTW HAmopy MOBITPs, BUMAIHHSA BAaXKUX YacTOK 3a0pyTHEHb Ta
MOBEPHEHHS 1X y IPOCTIp MPUMIILICHHS.

[Toanpmuii pyx MoOBiTpsl y HOBITPOBO/II HAPAKAETHCS HA 3aCTilHI Ta BUXPOB1 30HU Y KYTOBIH
obunacri (JTiBOpyd 3BepXy) Ta 3a MOBOPOTOM (IIPaBOPYY), € MOXKYTh HAKOTIMYyBAaTUCS OCHOBHI Macu
3a0pynHeHb. OCHOBHOIO 337a4er0 MPOEKTYBAaHHS MOMIOHMX oOnacTeil MOTOKY € aepoAMHaMivHa
ONTHUMI3allil TeOMETpii MOBITPOBOAY 3 MiHIMI3alli€l0 BUXPOBUX 30H Ta BU3HAUYEHHS MOKJIMBHX
MICIIb BUMAIIHHS 3a0pyIHEHb, a/pKe IPU 00CIYrOBYBaHHI CUCTEMU BEHTHIIALIT Ta OUMIICHHI 11 1ei
aCIIeKT BUTPAE CYTTEBY POJIb.

MopenoBaHHs ONTUMAIBHOI 3 aepoJMHAMIYHOT TOYKH 30py IPOMHCIOBOI CHCTEMH
BEHTWIALIT J03BOJISIE 3MEHIUIUTH BTpaTH Hamopy a0 18 — 22 % i TtakuM 4YMHOM 30UIBLIMTH
e(eKTUBHICTh OYHUILEHHS MOBITPS Bi/l MIKIATUBUX 3a0pyIHEHb.
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EFFICIENCY CONDITIONS FOR THE VORTEX TUBE APPLYING IN AIRCRAFT
EQUIPMENT COOLING

The problem of heating of the electronic on-board elements of aircraft systems appeared with
the advent of electronic equipment. The efficiency of the electronic equipment is low, only a few
percent of the total energy supplied to it from the power source is used for signal processing. The
rest of the energy is released as waste heat. One of the main factors limiting the size reduction
tendency of the electronical equipment casing (computers, radios, cellular equipment) is the
temperature at the operational mode. A large number of electronic components require additional
heat removal (cooling), which leads to an increase in the weight and dimensions of the product,
which is unacceptable in aviation.

The complex design solutions aimed at reducing the temperature of the radio equipment
require significant expenses. During the development of the design of the radio equipment, the cost
of development of the cooling subsystems should be kept as low as possible.

With waste heat emission in range of 0.2 — 1 W/cm? the cooling fans are used. At the same
time, it is mentioned that there is the possibility of use of the vortex tube (Rangue tube) to increase
the intensity of the heat sink. The advantages of this device are its simplicity, small size and the
possibility of significantly reducing the cooling air temperature. The main drawback is the low
efficiency. At the same time there are no recommendations for the effective use of a vortex effect in
the aviation in literature sources.

In this paper the approach to assessing the comparative power consumptions while cooling the
flat surface located in a sealed compartment is being developed. An air flow of axial flow fan and
the air flow from the cold zone of the vortex tube are being compared. In the first case, the air
supplied to the cooling chamber has a temperature and the power consumed by the fan. In the
second case, the air is compressed by the compressor and a portion of it having a lower temperature
is supplied for cooling. The bases of calculation are given according to the heat transfer coefficient
in the boundary layer on a flat plate, which allows establishing a connection between the
temperatures of the incoming flow and the wall with the air flow rate in the boundary layer.
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