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(yxp.)

[IpoBeaeHO MOPIBHIHHSA KOHCTPYKIIIH TETUIOOOMIHHUKIB 3 TJIAJKOCTIHHUMHU aJFOMIHIEBUMHU
kaHaBuatumu TeruioBuMu Tpyoamu (AKTT) 3 miamerpom 8 mm Ta opedpenumu AKTT i3
30BHIIIHIM giameTpoM 43 Mm. 3actocyBanHs riagkocTiHHuX AKTT, 3 ogqHOro 60Ky, MpU3BOINTH
710 O1IBIIOT X KIJIBKOCTI B TEINIOOOMIHHUKY B mopiBHsHHI 3 opeOpennmu AKTT, ane, 3 inmoro
00Ky, MPU3BOJIUTH J0 MEHILIOTo Mepenaiy THUCKY B KaHaiax. Ha OCHOBI eKCHepHMEHTaIbHUX
JAHUX OTPUMaHi 3aJIeKHOCTI JJISl pO3PaXxyHKy KOe(IIi€HTIB TEIIOOOMIHY Ta aepoOJUHAMIYHOTO
onopy AJis TerooOMiHHUKa 3 rnaakocTiHHuMu AKTT.

HaBeneni cxemHi  pilieHHS TMOOYIOBM  CHCTEM  OXOJIOJDKEHHS  CBITJIOMNIOAHUX
ocBiTiOBaNIbHUX TpunaaiB 3 BukopuctaHHsM AKTT. Pesynpratu excrepuMeHTaIbHUX
nociimkenb pizaux maketiB AKTT Ta cucteM 0XO0JIOMKEeHHS Ha 1X OCHOBI MTOKAa3aJIH:

a. BUKOPHUCTAaHHS B Kapkaci ocBiTimoBanbHOro npuiany m’std AKTT nosBossie BigBecTu
BiJl CBITJIOJIOTHUX MOJYJIB cymMapHUi TeruioBui notik g0 500 BT; npu koedimieHTi KOPUCHOT
Iii MOTYXHUX CBITJIOAIOAIB B cepeHbOMY 75%, 11e eKBIBAJICHTHO €IEKTPUYHIN MOTYKHOCTI, 1110
CIIOXKMBAETHCS TIPUIIaioM, 665 BT;

6. AKTT 3 TemioHocieM aMiak MOXYTh MepelaBaTh TEIUIOBY MOTYXHICTh MoHay 250 Br;
MaroTh TeMIlepaTypHuii nepena He 6inbie 7°C npu enekrpuyHii moryxkuocti 200 BT Ha KOKHY
AKTT; npu mortyxHocti, mo migsoautbes 40 Brt, temmeparypHuii mepemnajg 3HUXKYETHCS 0
2,5°C;

B. npu BukopuctanHi B koHcTpykuii AKTT sk pamiatopa (mo THUMy «mapoBa Kamepay) B
AKOCTI TEIUIOHOCISI TEeHTaH, po0OTa CUCTEMH OXOJIOJKEHHS y BEPTUKAJIBLHOMY IIOJIOKEHHI
XapaKTepU3yeTbCcsd MIHIMAIBHUMHU XapaKTePUCTHKAMH TIepenagy TeMIepaTyp MK 30HaMU
MIJBE/ICHHS 1 BIABEACHHS TEIUIA; Y CTAIllOHAPHOMY PEeXUMI Takui mepenana ckianae 2 + 0,5°C;
CBITWJIBHHK 3 cuctemoro oxonomkeHHs 3 AKTT 3amoBonbHsie BUMOram 10 TeMIEpaTypHOTO
pexXuMy poOOTH CBITJIOMIONIB NpPU CyMapHiil TemsoBiil moryxkHocti 196 Bt; nana cucrema
OXOJIO/PKEHHSI Ma€ ICTOTHMI 3amac 1Mo JOMyCTHMIiil TemmepaTypi, SK AJs yMOB BEPTHUKAIBLHOTO
posramysanus (10 15°C), tax i mig kyrom 45° 10 ropusonty (no 10°C).

Hageneni cxemHi pimenns 3actocyBanHs AKTT B cucremax 3abe3nedeHHs TEIUIOBUX
peKUMIB  paJiOCNeKTpOHHOI  amaparypu.  HaBemeHi  mpukiiamm  Ta  pe3yJbTaTd
eKCIIePUMEHTATbHUX JIOCHIUKeHbp pi3HUX KoHCTpykuidn AKTT nmns  pisHux ymMoB  iX
3acrocyBaHHsA. Taki AKTT moxyTh (yHKIIOHYBaTH B [iana3oHi TemmepaTyp Bij ~40°C 1o
+210°C a 3a0e3neuyBaTu nepeaady TerioBoi NoTyXHOCTi Oinbire Hix 250 Bt Ha ogany AKTT.

(poc.)

[IpoBeneHO  CpaBHEHHE  KOHCTPYKIMH  TEMNIOOOMEHHHUKOB C  TJIAJKOCTEHHBIMHU
AITIOMUHHUEBBIMU KaHaBUaThIMU TerI0BbIMU TpyOamu (AKTT) ¢ nuamerpom 8 MM U opeOpeHHBIX
AKTT c BaemtnuM auametpoM 43 mm. [Ipumenenue rnagkocreHnbix AKTT, ¢ ogHOM cTOpOHBI,
MPUBOJUT K OOJIbIIEMY UX KOJIUYECTBY B TEIUIOOOMEHHUKE 110 cpaBHEHUIO ¢ opedpenHoit AKTT,
HO, C JIPYyroil CTOPOHBI, MMPUBOJAUT K MEHBIIEMY Tepenaay AaBleHus B KaHamax. Ha ocHoBe
SKCIIEPUMEHTANBHBIX JaHHBIX TIOJy4YeHbl 3aBUCHMOCTH JUIs pacuera Kod3(uimeHToB
TErI000MeHa W adPOJMHAMUYECKOTO COTIPOTHBIICHUS AJIS TEITIOOOMEHHHKA C TJ1aIKOCTEHHBIMU
AKTT.

[IpuBeneHbl CXEMHBIE pEHICHUS TIOCTPOSHUS CHCTEM OXJIAXKICHUS CBETOMUOIHBIX
OCBETUTENBHBIX NpuOopoB ¢ wucnonb3zoBanueM AKTT. Pe3ymprarel sKcnepuMeHTAIBHBIX
uccienoBanuil paznuunbix MakeToB AKTT u cucreM oxsaxaeHus: Ha UX OCHOBE MOKA3aJIu:



a. wucrnonb3oBaHus B Kapkace cBeTuibHMKAa m8aTH AKTT mno3Bonsier oTBecTH OT
CBETOAMOAHBIX MOJIyJeH cymMMmapHbIi TemoBoii motok a0 500 Bt mpu kosddunmenrte
IIOJIE3BHOI'O ﬂeﬁCTBHH MOIIIHBIX CBETOAUOJ0B B CPEAHEM 75%, 9TO 3KBUBAJICHTHO BHCKTpI/I‘IeCKOﬁ
MOIITHOCTH, TOTpedIsieMoi mpubdopoM, 665 BT

6. AKTT c TerioHOCHTENIEM aMMHaK MOTYT IepeaBaTh TEIJIOBYIO MOITHOCTh Oosee 250
Br; umeror temnieparypubiii nepemnas He 6onee 7°C mpu snekrpuueckoir MorHocti 200 BT Ha
kaxayro AKTT; npu noaBoaumoit montHoctu 40 BT, TeMnepaTypHblil niepernaa CHUXKAETCs 10
2,5°C;

B. npu wucnojs3oBaHuu B KOHCTpykumu AKTT kak pammaropa (mo Tumy «IapoBas
KaMepa») B Ka4€CTBE TCIINIOHOCHUTCJIA IICHTAH, pa60Ta CUCTEMBI OXJIAXACHHA B BCPTHUKAIIBHOM
MMOJI0KCHUN XapaKTEepU3yeTCsd MHHHMMAJIbHBIMM XapaKTCPUCTHKAMH TIeperazga TeMIIepaTryp
MCXKAY 30HAMU IIOJABOJIa U OTBO/Jia TCILJId, B CTAIUOHAPHOM PCIKUME TaKoOM nepemnana CoCTaBIACT 2
+ 0,5 °C; cBerunpHuK c cuctemorn oxnaxaeHus ¢ AKTT ynosnerBopsier TpeOGoBaHHSIM K
TEMIIEpaTypPHOMY PEKUMY PabOThI CBETOIMOAOB MPHU CYMMAapHOW TEI1oBOi mMomHocTd 196 Bt
JaHHasi CUCTEMA OXJIAXKACHUA NUMECT C}’HIGCTBGHHI)II\/JI 3ariac 110 IIOHYCTHMOﬁ TEMIICPATYPEC, KaK
JUIs YCJIOBMI BEpTUKaIbHOrO pacnonoxenus (1o 15°C), tak u nox yriom 45° K ropusoHry (10
10°C).

[IpuBenennbie cxemuble pemeHus npumeHeHuss AKTT B cucremax oOecredeHus
TEIJIOBBIX PEKMMOB PaJMONIEKTPOHHOM ammaparypsl. [IpuBeneHHbIE IpUMEPBI U PE3YJIBTATHI
3KCHEPUMEHTAIBHBIX MCCIEA0BAaHUN pa3andHbIXx KOHCTpYKUM AKTT myig paznuyHbIX ycloBUi
ux npumenenus. Takue AKTT MoryT GpyHKIIMOHHPOBATH B Juarna3one remieparyp ot -40°C no
+ 210°C u obecnieunBarh nepeaavy TemIoBoi MomHocth 6oaee 250 Bt na oauy AKTT.

(anru.)

Comparison of designs of heat exchangers with smooth-walled aluminum grooved heat
pipes (AGHP) with a diameter of 8 mm and finned AGHP with an outer diameter of 43 mm. The
use of smooth-walled AGHPs, on the one hand, results in a larger number of them in the heat
exchanger compared to the finned AGHPs, but, on the other hand, results in a smaller pressure
drop in the channels. On the basis of the experimental data, dependences were obtained for the
calculation of the coefficients of heat exchange and aerodynamic resistance for a heat exchanger
with smooth-walled AGHPs.

Schematic solutions for the construction of cooling systems for LED lighting using AGHP
are presented. The results of experimental studies of different AGHP models and cooling
systems based on them showed:

a. the use of five AGHP lighting fixtures in the frame allows for a total heat flux of 500 W
to be removed from the LED modules; when the efficiency of powerful LEDs is on average
75%, this is equivalent to the electric power consumed by the device, 665 W;

b. AGHP s with ammonia coolant can transmit thermal power of more than 250 watts; have
a temperature difference of not more than 7°C at an electrical power of 200 W for each AGHP;
at a power input of 40 W, the temperature difference is reduced to 2,5°C;

c. when used in the construction of AGHP as a radiator (type "steam chamber™) as a
pentane coolant, the operation of the cooling system in the vertical position is characterized by
the minimum characteristics of the temperature difference between the zones of supply and heat
dissipation; in steady state, this difference is 2 £ 0.5°C; AGHP cooling lamp meets the
requirements for the LED operating temperature with a total thermal output of 196 W; this
cooling system has a substantial margin over the permissible temperature, both for vertical
positions (up to 15°C) and at an angle of 45° to the horizon (up to 10°C).

Schematic solutions of the application of AGHP in the systems of providing thermal modes
of electronic equipment are given. Examples and results of experimental studies of different
ACPT structures for different conditions of their application are given. Such AGHPs can operate
in the temperature range from —40°C to + 210°C and provide heat transfer of more than 250W
per AGHP.
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5. IlopiBHsIHHS 3i CBiTOBMMH aHAJIOTaMH.

PiBeHp po3poOKH BiIMOBiZa€ CBITOBOMY 32 pPaxyHOK CTBOPEHHS HAayKOBO-TEXHOJOTTYHUX
OCHOB aJIIOMIHI€BUX J1BO(a3HUX TEIJIOTPAHCHOPTHUX CHUCTEM HOBOI'O MOKOJIIHHS, MPU3HAUYECHUX
JUIsl BAKOPUCTAHHS B pecypco30epirarouoMy eHeproe)eKTuBHOMY 0OJ1a/IHaHHI.

l'onoBHa mnepeBara HAayKOBO-TEXHIYHHUX pe3yJbTaTiB HaJ AaHAJIOIaMU € BUKOPUCTAHHS
ANIOMIHIEBUX J1BO(GA3HUX TEIIOTPAHCIOPTHUX CUCTEM 3 KaHaBKamMH. Takuil miIxia CyTTE€BO
3/ICIIEBIIIOE BUTOTOBJICHHS €HEPro- Ta pecypco30epirarodoro o6jaJHaHHS 3 BUKOPHUCTaHHAM
JIBO(a3HUX TEMJIOTPAHCIIOPTHUX CUCTEM Ta IiJIBUIIYE IX KOHKYPEHTOCIPOMOKHICTb.

6. ExoHoMiuHa MpuBa0IUBICTDH /15 MPOCYBAHHS HA PHHOK

3acTtocyBaHHS pPO3TIOOJEHOI TEXHONOTI, [0 Oa3yeTbcss Ha BHKOPHUCTAHHI alFOMiHIEBUX
OBOGAsHUX MPHUCTPOSAX 3 PO3IIICHHSAM IOTOKIB Mapu i PiIuHH, 1€ MOXKIIMBICTh 3HAYHO 3HU3HTH
co0iBapTICTh Ta MiABULIUTH HAJIIHHICTh EHEPreTUYHUX CUCTEM 33 PAXYHOK:
- 3amxkeHHa Ha 100 — 200 % TepMi4HOTO OMOpPY CHCTEMH 33 PaXyHOK IHTEHCHBHHX
MPOIIECiB TEMIOOOMIHY KUIIHHS 1 KOHIEHCAIT,
- migBumeHHs y 1,5 — 2 pa3u moTyXHOCTI eHeproe()eKTUBHOI CHUCTEMH 3a PaxyHOK
PO3JIUIEHHS OTOKIB MapH 1 PiUHM B TEIJIONEPeJaBaIbHUX IPUCTPOSIX;
- TIOBHOI aBTOHOMHOCTI 1 HaJIIMHOCTI pOOOTH CHUCTEMHU, IO 3a0€3MeUy€eThCs 3a PaXyHOK
MOJyJBHOCTI Ta MPOCTOTI KOHCTPYKIIIT afOMiHI€EBUX JBO(A3HUX MPHUCTPOIB;
- MOHOJIITHOI KOHCTPYKIIi KOpIycy TellonepeaaBaibHOI0 MPUCTPOIO (ATIOMIHIEBOTO
npodinko) 3a paxyHOK 3aCTOCYBaHHS B IPOIIEC BUTOTOBJICHHS METOY €KCTPY3ii.
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