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EKCIHEPUMEHTAJIbHI BAMHAPIOBAHHSA CTIHU TPOMEBA V JITHIN NEPIO/

Posenanymo nosuil nioxio exonomii enepeopecypcis, 3a80aku cmini Tpomba, 015 30epedicents menia 63UMKY
ma 0XOA00XCEHHS. NPUMIWEHHSL 6IIMKY 3a805KU YyupKyaayii nosimps. I[Iposodunocs docniodcenns 6 micmi 3anopi-
JHCIHCSL, HA eKCNEPUMEHMATbHOMY Makemi 6YOuHKY, 6 Iimuill nepiod. 3a603Ku 0aHOMY CHOCOOY MOJNCHA 3A0UiaOUmu
40% sumpauenux KOWMI8 Ha ONALEHHA MA HA KOHOUYIOHY8AHHS NOBIMPA.
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iHghpauepsoniil mepmomemp

ITocTanoBka npoodJiemMn

EneproedexkTuBHICTh € 3aranbHa XapaKTepHCTHKA
MIACUBHOTO OYIWHKY Ba)KIMBHUM ITOKa3HHUKOM OLIHKH
€HEePreTUYHHUX MPOLECIB Ta HU3bKUI PIBEHb ,pO3KPUBAE
Ba)XJIMBY 3arpo3y JUIsl eKOHOMIYHOT Oe3rekn Y KpaiHu.

OpxHe 3 IPIOPUTETHUX HAPSAMKIB PO3BUTKY BiTUH-
3HSIHOT Ta CBITOBOI €HEPreTHUKH B JIaHUW 4ac - BUKOPHC-
TaHHS HETPAAUIIIHHUX BiTHOBIIOBAHHUX Jpkepen . [lu-
TaHHSA €HEepPro30epeKeHHS Ta €Hepro- e(eKTUBHOCTI 3
KOXKHHM POKOM CTalOTh BCE OUTBIN akTyanbHUMH. [Ipn
LOMY JTaHWH HANpPSIMOK BUKJIMKAE 1HTEPEC HE TUIBKH Y
JIepKaBH B IIJIOMY, a i Y BIaCHHUKIB Oi3HECY, a TAKOXK y
MIPEACTaBHUKIB TPOCTHX JAoMorocrnofapcts. Llpomy
CITy’KaTh Psiji NPUYUH, Cepel] IKUX MOXKHA BUAUTHTH:

- nediuut i nocTiiHe 3MEHIEeHHS IPUPOJHUX pe-
CypciB;

- IUTaHHA €HePreTHYHOI Oe3neKkn YKpaiHu;

- BUCOKA EHEPrOEMHICTh YKPATHChKOT EKOHOMIKH;

- IOCTYTIOBE 30UIBIICHHS CIIO’KUBAHHS;

- IOpiYHEe 3pPOCTAaHHSA IiH Ha iIMIIOpTOBaHI YKpai-
HO0 eHepropecypcu (ras, HadTa).

AHaJii3 0CTaHHIX JOCHiZKeHb i myOikanii

Criny TpomOy po3poous Ensapn Mopse B 1881 p,
a ¢panmy3pkuit npodecop Demike TpoMO BigpoauB IO
imero B 1960 poui[l]. Jani qocimimpkeHHsT HE TPOBOJIH-
J0cH.

Meta po6oTn

[IpakTtuane OOTPYHTYBaHHS TEPCHEKTUBHUX Ha-
MPSAMIB 3201IaJKEHb KOIITIB HA ONMAJICHHS Ta KOHJIMIIi-
OHYBaHHS.

BuxkJiag ocHOBHOro martepiany

Consuna crina Tpomba - MacuBHa KaM'sHa Oyzno-
Ba, KA BCTAHOBIIOETHCS HA MIBJCHHOMY HanpsaMy OyIi-
BJIi 3a (hacaJHUM CKJISIHUM oropopkeHHsM. [2] 1ls crina

MOJKe OYTH MOKPHUTA CENCKTHBHOI-IIOTIIMHAIOUO0 (POIIb-
roro abo modapboBana B yopHHii Kouip ( puc. 1).
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Puc. 1.Cxema nporieciB TeIioo0MiHy 1 pyXy MOBITps B
ctiri TpomOy-Mimens

1 - ckuiHHS; 2 - MOBITPsIHUIT poIIapok; 3 - Macu-
BHa ctiHa; S1, S2, S3, S4 - BiANOBIAHO 30BHIIIHS ITOBE-
pPXHA 3acCKICHHS, BHYTPILIHS MOBEPXHS 3aCKJICHH,
30BHIIIHS TIOBEPXHS MAaCHBHOI CTiHH, BHYTPIIIHS ITOBE-
pxusa macupHoi crinu ;:G2, G3 — BuTpara mosiTps, 1m0
pYXaeTbcsi OIS NOBEPXHI CKIIIHHS 1 MAacHUBHOI CTiHHM |
Kr/C.

3anexxHo Bix ToBImMHU cTiHM Tpomba 3abesmeuy-
€TBCS OINBIN TpUBaJIa 3aTPUMKa B BiJjiaui Teruia Mpu-
MimenHo[1]:

- mpu ToBuMHI cTiHu 20 cM - 3aTpuMKa BinOyBa-
€THCS MPUOIN3HO HA 5 TOT;

-1ipu TOBIIMHI cTiHM 40 cM - 3arpumka BinOyBa-
etbest pudausHo Ha (10 ... 12) ron.
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Crina TpoMOy Mosxe OyTH Hi TiIbKM OETOHHOI, ajie
i kam'siHO1 260 1ermsHoi [10] .1[o6 mominmuTy Termmo-
BiJJlauy CTIHM CTBOPIOIOTBHCS CHELialbHI OTBOPH BHU3Y
1 3BepXy CTIHM JUIsl 3a0e3MeUeHHs MPUPOIHOI KOHBEKIIiT
TOBITPs, a I OinbIn eeKTHBHOI TeruIoBigmadi BcTa-
HOBJIIOIOTH BEHTWJIITOPH, [UIS IPUMYCOBOT LIMPKYJLALIT.

CoHs4HI TIPOMEHI NPOXOASYH Yepe3 CKIOMaKeT i
MOTPAIISIOTh Ha OCTOHHY CTiHY, SIKa BCTaHOBIIOETHCS
Ha BizIcTaH1 100 MM BIX CKJIOIIAaKETa
[3].YabrpadioneToBi mpoMeHi Bif COHIIS MOTPAILISIOUH
Ha TIOBEPXHIO CTIHW HarpiBaroTh ii, 1 YaCTHMHA NPOMEHIB
BiIOWBAIOTECS BiJl CTIHM y BHIIIAL iH(PpPadepBOHOTO
BUIIPOMIHIOBaHHSI, SIKE HE MIPOXOJMUTH KPi3b CKIIa, HArpi-
BAIOYH, TAKMM YHHOM, I i moBiTpsi[5].

SIk BXe BHILE 3a3HAYANOCSH, IO 3aMiCTh TEMHOTO
(¢apOyBaHHS CTiHM MOYXHAa HAKJICITH CEJICKTHBHE ITOK-
pUTTS, sike OUThII eEeKTHUBHO IMOTJIMHAE COHSYHI MpO-
MeHi (eexTuBHICTE csirae 90% B mopiBHHHI 3 60% 11
noap6osanoi ctinm)[11].

3ajexHo Bi MOKPUTT cTiHM Tpomba 3acTocoBy-
€THCSI PI3HHUN OrOPOIKYBANBHOT CKITiHHA[3]:

-CeNICKTUBHE MOKPHTTS - OJHOLIAPOBE 3aCKICHHS
CTIHH;

-nogapOoBaHa MOBEPXHsI - MOJABIKHE CKJIIHHS CTi-
HH.

OnTHMaipHa TOBIIMHA CTiHH Tpomba CTaHOBHUTH
30 cMm, ajie B 3aJIeKHOCTI BiJl MaTepiaiy 3 SKOTO 3podJie-
Ha CTiHa.

Sxmo OyAMHOK MPOCKTYETHCS B XOJOTHIN KiTiMa-
TUYHIA 30HI, I¢ CEpPeIHs TeMIepaTypa B3UMKY CTaHO-
BuTh (-1 ... -7) °C Toxi ciix npuitmaru[9]:

-IIOABIMHE CKIIIHHS;

-CTiHYy BUKOHYBaTH 3 KaMEHIO 3 IUIOIICIO 30BHILII-
HBOT noBepxHi B Mexax 40 ... 100% Bix miomi miajioru
KUTIOBOTO IPUMIILCHHS.

Sxmo OyOMHOK MPOCKTYETHCS B MOMIpHIA KiTiMa-
TUYHIA 30HI, I¢ CEpPeIHs TeMIepaTypa B3UMKY CTaHO-
BuTh( + 2 ... + 7 )°C Tomi ciix npuitmatu[8]:

-To/iBiiiHE a00 OIMHAPHE CKIIIHHS,

-CTIHY BMKOHYBAaTH 3 KaMEHIO 3 IUIOLICI0 30BHill-
HbOT noBepxHi B Mexax( 20 ... 70)% Bix miomti miyioru
KUTIOBOTO IPUMIILCHHS.

[lepeBary MacMBHUX COHSYHHX CHCTEM TEILIONO-
CTa4aHHA i3 3aCTOCYBaHHsM cTinu Tpomo6a[8]:

-BiJITHOCHO HM3bKa BapTiCTh NPUCTPOIO;

-KOHCTPYKIIisl POCTa B 0OCITyTOBYBaHHI;

-JIOBrOBIYHICTb 1 HAlIHHICTh KOHCTPYKIIIi.

Henomiky MmacHBHUX COHSYHUX CHCTEM TEIIONO-
CTa4yaHHs 13 3aCTOCYBaHHSAM CTiHM Tpomba € Te, 10
TOYHICTh PO3pPaxyHKiB HEBHCOKA, TOMY JaHOi CUCTEMH
TEIJIONOCTAYaHHsI MOXe OYTH He JOCTATHBO ISl HOBHO-
ro obirpiBy Oyxisii[4].

Crina TpomOa Moxe HE TUIBKH HarpiBaTH IOBITPS
y 3UMHHH Tepiof, a TaKoX OXOJIOJUKYBaTH MOBITPS
3aB/IIKM MACHBHIilM KepoMarHiTHuiA cTiHu[6]. V Tabnuii

1 mokazaHi jaHi TeMIepaTypu M. 3anopixoks 7 4epBHS
(coHsUHMIA IEHB) .

Temneparypy HaBKOJHMIIHBOTO CEpEJOBHUIIA M.
3anopixoks BiZIOMO 3aBJISIKM TEPMOMETPY, 1100 Ji3HATH-
Csl TeMITepaTypy yCepearHi MPHUMIIICHHS 0araTOKBaTH-
pHOTO OYIOWHKY 3aCTOCOBYEM JIa3epHHH IMipoMeTp
Optris LaserSight.

Iadpauepronnit Tepmometp LaserSight 3abesme-
gye mpodeciiHe HEKOHTAKTHI BUMIpPIOBAaHHS TeMIlepa-
Typu 00'€KTiB po3MipoM Bix 1| MM B HIMPOKOMY Aiara-
30H1 Temnepatypu Big -35 ° C mo + 900 ° C. VYHikampHa
mpenu3ifHa cucTeMa NPUIUTIOBAHHSA 3 TEepeCiuHUMH
JIa3epHUMH TIPOMEHSIMH BiJ3Ha4Yae pPEIbHUH pPO3MIp
BUMIPIOBAHOTO IUISIMHU Ha Oyb-sIKii BiJcTaHi 3 aOCoIto-
THOIO TOYHICTIO. YyaoBa ONTHKAa, BHUCOKA TOYHICTH
pobmare mipomerp LaserSight yHiBepcampHHM TepMoO-
METPOM JIJIs BCIX BHJIB BUPOOHHYHUX 1 JOCIITHUIBKUX
poGit[7].

MaxkeTr 06araTomoBepXOBOTO OYAMHKY 3poOieHuit
u3 OSB, cknanaerbes 3 9 MoBepXiB Ta TEXHIYHOTO I10-
Bepxy. [liBieHHa cTOpPOHa MOKpHUTa KEPOMOTPaHITOM
,Ha KO)KHOMY ITOBEPXY IT0 4 0TBOpa IUIsl BXOAY Ta BHXO-
Jly TIOBITpsl, Ta 0OpOOJICHa OPTCKIOM IS IUPKYJISAIIii
TIOBITPS

Xapaktepuctuka OyIiBii:

l.®acan —3pobaeruit u3 OSB, ToBmuHa 10 MM,
koedinieHT temonposignocti A=0,15 B1/(M°C).

2.IliBmeHa CTOpOHA- 3 KEPOMOTPAHITY TOBIIMHOKO
y 8,5 mm, ICTY b B.2.7-282:2011.

3.IloBiTpsiHUI TPOIMIAPOK- 3POOJICHHIA 13 SKOJIOTi-
YHOI'O CKJIa,TOBIIiHA 5 MM, KOCQII[IEHT TCIUIONPOBIIHO-
cti 2=0,2 B1/(M°C)

Hani 3i6pani 7 wepBHA 2018 poky y COHSYHHIA
JeHb. B tabnuui 1 nani temMnepaTypu HaBKOJIMIIHBOTO
CepEeIOBHINA Y MICTi 3armopinoKs.

Ta6muus 1
Temneparypa nositpst 7 uepBHs 2018 poky
Yac Temneparypa,’C Onaan
08:00 +18 COHSIYHO
09:00 +19 COHSIYHO
11:00 +21 COHSYHO
12:00 +23 COHSIYHO
13:00 +25 COHSYHO
14:00 +25 COHSIYHO
15:00 +24 COHSIYHO
16:00 +23 COHSYHO
18:00 +20 COHSI'YHO
19:00 +17 COHSYHO
20:00 +15 COHSYHO

JUIs eKCIepUMEeHTY B3SITH TUIBKH KPYTJIi OTBOPH,
MpaKkTUKa JoBela 10 Kpyrim oTBopu d=8 MM OiibI
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MPaKTUYHI Ta TOKAa3aJId Ha EKCIEepUMEHTI HalKpamri
pe3yJibTaTH.

VY Tabnmi 2 moka3aHi gaHi TeMIiepaTypu 7 4YepBHSI
(COHSYHMHA AEHB ) EKCIIEPUMEHTAIFHOTO MAKeTy CTiHH
Tpomba kpyrii oTBOpH.
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Temnepartypa, C
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8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

Puc. 2. 3mina remnepatypu 7 4epBHS €KCHIEPHUMEHTAIEHOTO MaKeTy

Tabnuws 2
Temrnepatypa 7 4epBHS (COHSYHHUIM IEHD ) EKCIIEPUMEHTAIBHOTO MaKeTy CTiHH Tpomba KpyTil OTBOpH
Temneparypa, °C
Yac 1 2 3 4 S 6 ! 8 9 TEX.
110- mo- mo- I10- 110~ 110~ 110~ I10- 110~ aax
noBepx
BEpX | Bepx | Bepx | BepxX | Bepx | Bepx | Bepx | Bepx | Bepx
08:00 | 12,00 | 120 | 121 | 120 | 120 | 120 | 117 | 120 | 123 13,1 13,8
09:00 | 16,9 | 172 | 183 | 182 | 185 | 183 | 180 | 192 | 19,0 19,0 19,8
10:00 | 198 | 206 | 20,6 | 201 | 215 | 216 | 21,6 | 210 | 211 208 218
11:00 | 205 | 215 | 21,8 | 221 | 223 | 223 | 220 | 222 | 223 22,6 227
12:00 | 249 | 251 | 246 | 247 | 252 | 250 | 254 | 256 | 254 26,0 25.4
14:00 | 257 | 255 | 259 | 268 | 262 | 265 | 266 | 263 | 26.1 26,0 252
16:00 | 221 | 218 | 200 | 215 | 214 | 218 | 215 | 211 | 205 20,4 19,5
18:00 | 180 | 175 | 170 | 173 | 170 | 172 | 164 | 160 | 156 15,5 15,0
BHCHOBKH muna 3ACMEeKJIEeHHAA ﬂOaDICM}l MHO209MANCHBIX 300"!1412

VY maHiii cTarTi JOBeIeHO, IO cTiHa Tpomba He
TIJTBKH MOKE CIIY)KUTH TS 00IrpiBy PUMILIICHHS, a TaK
camMo 1 Uil OXOJIOJDKCHHS TOBITPSL B JIITHIM mepion
3aBIIKM KOHBEKIIi. | e He Mano BakIuBHA (hakTop,
10 TI€ i eKOJIOTIYHICTh CIIOCIO OXOJIOKSHHS TTOBITPS.
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EXPERIMENTAL VOLTAGE OF WASHING PIPES IN THE SUMMER PERIOD
Y.Kovtun, O. Nazarenko
Zaporizhzhya State Engineering Academy, Ukraine

Most distribution at the passive sunny heating got such constructions as a wall of Tromba-Michel , convection
loop and similar structural elements them . In these constructions in particular and in the construction of wall of
Tromba-Michel, sunny energy grows into thermal energy and accumulates in the array of construction for a day. In
a night period the accumulated energy comes in an apartment as a result of heat-conducting of array of wall and as
a result of heating of air, that circulates at the wall of Tromba-Michel broken a secret to the air layer. This air is
heated close to the surface of massive wall, and then warmed-up air comes in an apartment. At a permanent thermal
stream through a protective construction the heat-conducting of massive wall can be also examined as a stationary
process of heat exchange. It allows next to the processes of heat exchange to consider also and aerodynamic pro-
cesses. In some cases experimental researches allow to get new results, however these results answer the terms of
realization of experiment, and authenticity them also limited to the scopes of realization of experiment. With the aim
of receipt of more reliable mathematical model, on the first stage will consider the physical model of processes of
heat exchange and aerodynamic processes, that take place in the convective elements of constructions of the passive
heating, in particular to the wall of Tromba-Michel. Most interest presents the process of heat exchange, that takes
place on the external surface of massive wall, on that sunny energy comes as a short-wave radiation. This energy is
partly reflected, and partly taken in by a surface. As a result of absorption and transformation of sunny energy in
thermal, the surface of massive wall is heated and in turn radiates thermal energy as a long wave radiation, and
also heats air, that moves near her surface.

Keywords: solar energy, heat exchange, kerogomagranite wall, measurement, residential building, infrared
thermometer.
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