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KOHAULHHUOHEP IPAMOI'O HCHHAPUTEJBHOI'O OXJIAXKIAEHU A
BO3YXA HA OCHOBE CTEKJOBOJIOKHUCTON BYMATH

E.B. lyooBoii
Canxm-Ilemepoypeckuil cocyoapcmeennwiii noarumexruveckuil ynusepcumem Ilempa Benuxo-
2o, 2. Canxkm-Ilemepbype, Poccus

Onucano ycmpoucmeo u paboma nepcoHaibHO20 KOHOUYUOHEPA, CO30AHHO20 HA OC-
HOBE OXNANCOEeHUS 8030YXA C NOMOWDBIO UCNAPUMENbHBIX NIACMUH U3 CMEKI080I0KHUCTOU
oymazu. Ilpusedenvl napamempuvl pexicuma u yciosull pabomsl KOHOUYUOHePA, NoOmeep-
JHCOeHHble MeopemuyecKUMy U IKCNePUMEHMATbHLIMU UCCIe008AHUAMU NO  paspadbomke
CMEKNI0BONOKHUCMOU OYMA2U.

DIRECT EVAPORATIVE AIR COOLER BASED ON FIBERGLASS PAPER

E.V. Dubovoy
Peter the Great St. Petersburg Polytechnic University, St. Petersburg, Russia

The device and operation of a personal air conditioner, created on the basis of air
cooling with the help of evaporative plates made of fiberglass paper, is described. Parameters
of a mode and operating conditions of the conditioner, confirmed by theoretical and experi-
mental researches on development of fiberglass paper are given.

OCHOBHBIM MPOIECCOM TNPHUIIAHUS HAPY>KHOMY BO3IyXy TpeOyeMmbIX Ia-
pamMeTpoB — TEMIEPATYPHI U BIAKHOCTH, SBIIAECTCS UCHAPEHUE BOAbI HA MOBEPX-
HOCTH MCIApPUTENIbHBIX IJACTUH. B KOHIuUMoOHepe ocyuiecTBisieTcss Hanbosee
IIPOCTON DKOJIOTHYECKH O€30MaCHBId METOJ MPSMOTO HCHAPHUTENIBHOTO OXJia-
xKaeHust Bo3ayxa [1]. TemnepaTtypa Bo3lyxa CHUXKAETCS 3a CUET YJI€JIbHOM Terl-
JOTHl MCMApPEHUs TpPHU MpEeBpalleHUH KUAKON BoAbsl B map. llocrynaromuii c
ONpEeEICHHON TEMIIEPATYPOM U BIAXKHOCTHIO BO3AYX OXJIAXAAETCS U YBJIAXKHS-
eTcsl. Termio BHEHEro Bo3ayxa UCIOJIb3YeTCsS Ha HCIapEHUE BOJIbI C TIOBEPXHO-
CTH IUIACTUH KapTpuka. HernpepbIBHBIN ITOJBOJ IMOJABAEMONW U3 pe3epByapa
BOJIbI K TIOBEPXHOCTSIM HUCHAPSIOLINX IJIACTUH OCYIIECTBIISIETCS €CTECTBEHHBIM
KAIWUIIPHBIM NOJBEMOM IO UX KanWJUISIPHO-TIOPUCTOM cucteme [2]. Macca u
CKOPOCTh KalWJUISIPHOT'O MEPEHOCA BOJIbI COOTBETCTBYIOT NOTPEOHOCTH pacxoia
UCIIapEHUEM B CTAIMOHAPHOM TIpoliecce paboThl KOHAUIIMOHEPA.

PaGounM 571€MEHTOM KOHIUIIMOHEPA SBJISETCS HCIAPUTEIbHBIA KapT-
PUIK, TIPEJICTABISIIONINN cOO0M HAOOp TUTACTUH M3 TUIAPOGUIBLHOTO MUKPOIIO-
pUCTOr0 MaTepuayia C OINPEACNICHHOW IUIOIIAbl0 NMOBEPXHOCTU. B kadecTBe
IUTACTHH MCIOJb3YEeTCs pa3paboTaHHas CTEKJIOBOJIOKHUCTAs OyMmara.
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PaboTa no co3gaHuio NepcOHaIBLHOTO KOHAMIIMOHEpA MPOBOAWIACH B HE-
CKOJIbKO 3TaroB. [lepBbiii OB MOCBAIIEH TEOPETUUECKUM M IKCIIEPUMEHTAIb-
HBIM UCCJIEIOBAHUSIM 110 pa3pabOoTKe KOMIO3UIIUN CTEKJIOBOJIOKHUCTOM OyMmary,
obOnagaromeit BogonorioumeHueM, He meHee, 100 % Ha 1 r U CKOPOCTHIO KaImJI-
JIIPHOTO TOIbeMa BObI, He MeHee, 100 MM 3a 10 Mun wiam 1,7-107* m/c B na6o-
paTOpHBIX YCIOBHUSAX. BTOpo# 3Tam coCTOSsUT B MOJYYEHHHM CTEKJIOBOJOKHUCTON
OyMaru ¢ 3aJaHHBIMH CBOWCTBAMHU 110 OyMarojenaTelibHONW TEXHOJIOTHH B
OTIBITHO-TIPOMBIIIJICHHBIX TApTUSIX, a, HA TPETHEM dTalle, penianach 3ajiada pac-
YyeTa UCMAPUTEIbHON MOIIHOCTA M Pa3MEPOB KAPTPHUIKA, KOHCTPYKLHH €ro U
KOHJUIMOHEPA B LIEJIOM.

HccnenoBanus mepBOro dTamna MO3BOJWIM MOJYYUTh KOMIO3UIIUIO CTEK-
JIOBOJIOKHA ¢ 00bemMoM miop V), = 80-90 % u nopuctocteio 8-9. Ilonyuennas Be-
JMYMHA TIOPUCTOCTHU XapaKTEPHU3yeT Oymary M3 CTEKJIOBOJOKHA KaK BBICOKOIO-
PUCTBIA MaTepuall. YUMThIBAsl, UTO BO3AyX B 00BbEME IMOpP IUIACTUH KapTpuKa
BBITECHSIETCSl BOJIOW, TO BJIAroeMKOCTb Oymaru moxkeT pocturath 600 %. Cre-
JIOBATEJIbHO, TIO0 BJIATOEMKOCTH Oymara COOTBETCTBYET TpeOoBaHUsM (yIIOBIe-
TBOpUTENbHO, HE MeHee 100 %). TeopeTnueckn MOACUMTAHHBIN KaNWIUISPHBIMI
NOJBEM BOJbI I OKCIEPUMEHTAIILHOM OyMarm okasajics B IIpenesax
1,061-1061 m. IlokazaTenb BOUTHIBAEMOCTh KalWJUISIpHAs Js 3TOM Oymaru
6pu1 130-160 MM 3a 10 mun, wum 2,5-10* m/c, KoTOpBIA BBILE TPEOYEMOTO
1,7-10" m/c, B 1,5 paza.

Ha BTOpom a3Tarne Oblia mojgyyeHa ONbITHO-MPOMBIIIJICHHAS MTapTUs CTEK-
JIOBOJIOKHUCTON OyMaru, UCHBITAHHUS KOTOPOM MOKa3ajau MPEBBILIEHUE UCXO-
HBIX TpeOOBaHMI O OCHOBHBIM MMOKa3aTessim (Tadt. 1).

Tabnuna 1. CpaBHUTEIbHBIE BETUYHHBI TPEOYEMBIX U SKCIIEPUMEHTAILHO
MOJIYYEHHBIX JIJIsl CTEKJIOBOJIOKHUCTON Oymaru

3HaueHHUE
ITokazaTenn
Tpedyemoe dakTHIecKoe
Baaroemkocts, %, He MEcHee 100 1o 600
CKOpOCTb MOJbeMa BOJBI, M/C 1,7-10* 2,5-10

Takum oOpazom, B pe3yibTaTe HCCIEAOBAHUS IO MEPBOMY U BTOPOMY
sTanam ObLIa pazpaboTaHa B Ja00OpATOPUH U MOTYUYEHA ONBITHO-TIPOMBIIIJICHHAS
CTEKJIOBOJIOKHHMCTAsi OyMara MmojHOCThIO COOTBETCTBYIOIIAs TPEOOBAHMSM K BbI-
COKOIIOPUCTHIM MaTepuaiaM Uil KapTPUKEeH MpsIMOTO MCIAPUTENILHOTO OXJia-
KJICHUS BO3TyXa.

CBoiicTBa CTEKJIOBOJOKHUCTOM OyMarud TMO3BOJIMIIA BBITIOJIHUTH TPETUH
9TaI — CO37aTh KOHJIUIIMOHED ¢ TEXHUUECKUMHU XapaKTepUCTUKaMu (TabJI. 2).
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Ta6Jmua 2. Texaudeckue XAPAKTCPUCTUKHU IICPCOHAJIBHOTI'O KOHIUIIMOHCPA

TexHuyeckas xapakTepuCTHUKa Benuunna
MouHOoCTh OXJaaxaeHus, Bt 100...350
PekoMeHn ryeMas IJI0Ia b, M>/00beM OXJIaKICHUS, M 4/8
EMKOCTB pe3epByapa BOJbI, JI 0,75
BiraroeMkocTh KapTpumka, 1 0,40
[IponomxuTenbHOCTh paboThl Ha 1 3apsike pe3epByapa, Mpu 3...5
HEenpepbIBHOW paboTe, U
[IporomxuTenbHOCTh PaOOTHI IPH MOJTHON BIArOEMKOCTH 5...7
KapTpuJKa 1 MOJHOM pe3epByape, u
JlnurenbHOCTh paboThl KApTPUIKA, B 3aBUCUMOCTH OT 6...12
WHTEHCUBHOCTH MCTOJIb30BAHUS, MEC.
["abaputHbIe pazMepbl, MM 174x170x170
Macca, kr: 0e3 BoJIbI/C BOJOH 1,3/2,05
YpoBeHsb 11yma npu dKCIutyaTanuu, ab 28...40
DHepromnorpednenue, Bt 10
[Turanwue: cets 100-240 B/50-60 ['u, npyrue ucrounuku: 5 B, 2 A,
MOJIKJIFOYAETCS DJIEKTPUUECKUM IITHYPOM

Hasznauenue konouyuonepa. Co3ganue MUKpPOKIMMATa B JIOKAJIbHON 30HE
pabounx MecT B pamuyce 2-4 M, MyTeM OXJIAXKJICHHS, YBIOKHCHUS M OYHUCTKU
BO3/lyXa OT KPYIHBIX YacTHIl TbUIM. ONTUMAaNbHBIN d)PEKT UMEET MECTO TpH
UCIIOJIb30BAaHUH B TIOMEIICHUHN — HACTOJIBHBIN BapUAHT.

Yempoiicmeo u paboma xonouyuonepa. Harnsimnoe npencraBiieHUE 00
yCTpOMCTBE M pabore KoHAUIIMOHEpa naeT (puc. 1). Ha Hem moka3aHbl oOIIuit
BUJ] ¥ 3JICMEHTBI KOHCTPYKITHH.
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Puc. 1. O6mmii Bug ¥ yCTpOMCTBO KOHIUIIMOHEPA

Kopryc xkoHauimoHepa BBIIOJIHEH B BHJI€ MYyCTOTENIOW Kamephbl KyOuue-
ckoit hopMmbl ¢ pazmepamu 174x170x170 MM, B KOTOpPOH pa3MeIIacTcsi UCIapu-
TEJIbHBIN KapTpuIK, 1103.4 u 5. [lepennsisa v 3aHsAsI CTEHKU KaMephl SBIISIOTCS
BEHTWISIIUOHHBIMU PEUIETKAMU ISl BXO/1a HAPYKHOTO OXJIAXKIaeMOT0 U IMoja-
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YU OXJIQXKJACHHOTO TMOTOKAa BO31yXa, 1mo3.1. JleBas u mpaBasi CTEHKH KaMephl —
riyxue, 00pa3yrTCsi CHUMAaeMbIM KOXKYXOM, Ha BEPXHEH CTOPOHE KOTOPOTO
CMOHTHPOBAHbBI OPTaHbl YIPABICHUS — KOJIECO PETYJIMPOBKH MOIIHOCTU U CEH-
COpHBIN 3KpaH, 1103. 3 u 6. C 1eBOW CTOPOHBI, MOBEPX KOXKYyXa, 3aKPEIUISETCS
pe3epByap Uil BOJbL, 1103. 2 1 7.

OntuMu3zanus JOKaJIbHOTO MUKpPOKJIMMAaTa Ha pabouyeM MecTe ¢ KOHJIH-
IIHOHEPOM MOKET OBITh OpraHU30BaHa Mo npumepy (puc. 2).

Puc. 2. IIpumep yCcTaHOBKM HAaCTOJIBHOTO KOHJIULIMOHEPA HA pabodyeM MecTe

[Ipu pacnonoxeHun KOHAMIMOHEpPAa Ha CTOJIE, PACCTOSHUE A0 HEro
JOJDKHO OBbITh B mpenenax | M. B HopmanbHOM pexkume paboThl OH OyAET co-
3/1aBaTh KOM(OPTHYIO MPOXJaay U BIAKHOCTb B pabouel 30He. B oTcyrcTBHe
BOJIbI B p€3epByape, KOHIUIUOHEP paboTaeT Kak BEHTHIIATOP.

Konmguimonep moxer paboTaTh MpH NpeleTbHbIX XapaKTePUCTHUKAX BO3-
nyxa: temneparypa 25-40 °C, Binaxnoctb 30-70 %. CreneHp oxJlaxKaeHuUs BO3-
JyXa 3aBUCHUT OT TEMIIEPATyphl U BIAKHOCTH (Tad. 3).

Kax BuzmHO u3 Tabnuiikl, 00IbIIast MOIHOCTh OXJIAXKACHHUS COOTBETCTBYET
MEHBIIEH BIKHOCTU M OOJBIICH TeMIiepaTypbl Bo3ayxa. ITa 3aKOHOMEPHOCTh
MOJIHOCTBIO COOTBETCTBYET KJIACCHUYECKOW — YEM MEHBIIE BIIAXKHOCTh M BbILIE
TeMIlepaTypa BO3/yXa, TeM OoJiee JIETKO MPOUCXOIUT HACBIIIEHHE BO3yXa BO-
TIOM, a, CJIeI0BaTeIbHO, UHTEHCUBHEE UCTIAPEHUE BO/IBI.

Ta6J'II/II_[a 3. 3aBUCUMOCTbH CTCIICHU OXJIAKJACHUA BO3yXa OT TCMIICPATYPLI U BJIAJKHOCTU

o Temneparypa, °C
Bnaxuocts, % 75 30 35 10
30 9,6 11,0 12,4 13,7
40 8,1 9,1 10,2 11,2
50 6,6 7,5 8,3 9,1
60 5,3 5,9 6,5 7,1
70 4.1 4.5 5,0 5,4
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BrIBOIBI:

1. Onucano ycTpoicTBO M paboTa MEPCOHATBHOTO KOHAMIIMOHEPA, CO-
3IaHHOTO HA OCHOBE OXJIAXICHHUS BO3JyXa C IMOMOIIbI0 MCHAPHUTENbHBIX ILIa-
CTUH U3 CTEKJIOBOJIOKHUCTON OyMaru.

2. l[IpuBeneHbl mapamMeTpbl peXuMa W YCIOBUH pabOThl KOHIUITMOHEPA,
MOITBEPIKICHHBIC TEOPETUYECKUMH W SKCIEPUMEHTAIBHBIMUA HCCIICIOBAHUSMH
aBTOpa 1Mo pa3paboTKe CTEKIOBOJOKHUCTON Oymaru — ruapo@uiIbHOTO MHUKPO-
MOPUCTOTO MaTepuaia Jjisi UICIApPUTENbHBIX IUIACTUH KapTPHUIKA.
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