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6yniBHMLTBA i apXiTEXTYpH

BNUB HA TEMJIOBUA PEXXUM NMPUMILLEHHA
PIBHUX KOHCTPYKTUBHUX PILLUEHb BIKOHHUX CUCTEM

BTpaTu TemnoTn Kpi3b BikHa MOXXHa PO3MOAIIMTH Ha TpaHCMIciiHi, AKi
B 4—6 pasiB 6inbili HiXK Kpi3b CTiHM, Ta BeHTHIALI#HHI. Ternoisonauinnum
AKOCTAM BiKOH Tpe0Ga MPUAINATH MepLIOUEProBy yBary IpH BHPELIEHH] Mpo-
6neMu eHeprosbepexxeHHsa. HeoOxigHo BpaxoByBaTH, WO NPH HEAKICHMX
BiKHaX, 5IKi € OHUM 3 OCHOBHHX €NleMeHTiB ()OpPMYBaHHS TEMJIOBOTO MiKpO-
KJTiMaTy NpHMillleHb, CYTTEBO MiABHLIyEThCS Oe3mnocepenHs Hebesmeka s
30pOB’s monei.

T'ONOBHNMHM HaNpAMKaMHM 3HIKEHHSA TPaHCMICIiHMX BTpaT TEmnoTH €
MiJBHILEHHA TEIUIO3aXMCHHUX AKOCTeH CBITIONpPO30OpHX 3aMoBHEHb Ta 00pa-
MOBYIOUHX €JICMEHTIB.

Caitnonposopi 3anoBHeHHs. ['onoBHe nNpu3HaYeHHs BIKOH — lie BUKOHY-
BaTH 3axucHi GyHkuil, BIAAINATH npuMinieHHs BiA HeONAroNpUEMHOro aTMo-
cepHOro BINMBY 30BHIlLIHBOIO CEpeNOBHINA, Ta 3a0e3MneuyBaTH 3B’ 430K MiX
NpHUMIllleHHAM i HaBKOJMIIHIM cepenosuilieM. OTxe, BiKHO € HaHbinblI eHep-
FOBHTPATHOIO YaCTHHOIO OFOPOKYIOUMX KOHCTPYKLiH 6YAHHKIB.

36iNbIIEHHA KUIBKOCTI pANiB cKia € HaibGinb npoctum 3acoboM
TiIBULIEHHS TeMnoi3onauii caiTnonpo3opux 3anoBHeHs. Onip Tennonepenalu
Pi3HMX CKJIONAKETIB CTAHOBHTB: OJHHApHE CKJT]HHH — 0,15—0,16 M*K/Br,
OHOKAMEPHOro crmonaxeTa — 0,29—0,34 M 2.K/Br, JIBOKAMEPHOrO CKJIOMa-
kera — 0,43—0,52 M %K/Br. [TpoBoguT mopanbiue 30iIBIIEHHS KilbKOCTI
PALiB CKJ1a HEEKOHOMHO Ta Hee)eKTHBHO, OCKiIbKH BOHH NMPOMYCKaloTh Haba-
raro MeHme citna. KpiM Toro, nns sabe3neueHns HOPMATHBHOI OCBiTNEH-
HocTi Tpe6a MiABHILYBaTH MO BiKOH. ICHYIOTD iHLII LUTAXH 3HHXKEHHA Te-
TIonepesiayi 3a paXyHOK 3MEHUIEHHS KOHBEKTMBHOI Ta NMPOMEHEBOI CKIazIo-

34



BHX Nepenavi TeruioTd. Tlepiuyii — 3amoBHEHHS MDKCKIISHOTO MPOCTOpPY ra-
3aMH 3 MEHILOIO, HiX Y MOBITPA, TEMIONPOBIAHICTIO — apPrOHOM, KPHITTOHOM,
rekca)TopusoM cipku Ta iH., a TaKOX BaKyyMYyBaHHAM MDKCKIISIHOTO MPOCTO-
py. [TlopiBHSHHS XapaKTepUCTMK TEpPMIYHOTO OMOPY CKJIOMAKETIB 3
Pi3HOMAHITHHM ra30BUM 3allOBHEHHAM HaBeJEHO HA puc. 1.
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Puc. 1. opiBHsNbHA XapaKTepUCTHUKA TEPMIUYHOrO ONOPY CKNOMAKETIB
3 pisHMMHU ra30BUMH 3aTI0BHIOBAYAMH

Jpyruff mmsX — HAHECEHHA CENeKTHBHUX TEMJOBiAOMBalOYMX M0-
KPHTTIB Ha MOBEPXHIO cKNa. Taki NOKPUTTS BiZHOCHO MPO30Pi ANt BUAMMOIO
CBiT/Ia, are MaiOTh BUIMH KoediuieHT BinduTTa B iH(pauepBoHOMy aiana-
30Hi BUTIPOMiHIOBaHHS, SIKMH € OCHOBHUM B KOMIUIEKC] TETMJIOBUX BTparT. Bo-
HU BiOHBAIOTEL B ONMANIOBAHE NpUMitleHHs 10 90% eHeprii, ska BUIIPOMiHIO-
€TbCS HATPITUMU B KIMHATI peyaMH.

VY MiZBMIIEHHI TEIUIO3aXHCHHUX fKOCTel BiKOH TaKOX BKJIKUBY pONb
Biflirpae 3HKEHHA TEIUIONPOBiXHOCTI 0GPaMOBYIOYHX ENIEMEHTIB.

HepesuHa, Ax BiJoMO, € Haiikpaum OyRiBenbHUM Matepianom. Eko-
JoriyHa YMCTOTA, BiAHOCHO HM3BKA TEIUIOMPOBIAHICTb, MillHICTL Ta BMCOKA
JIOBroOBi4HICTb — BIACTHBOCTI, 10 BU3HAYAIOTH MEpPEBArk AepeBHHU Mepel
pewroio MatepianiB. [Ipote ui BaacTuBocTi y BHpobi 3abe3neuyiotbed HE
cami cobo10, a moTpebyIOTh KOMIIEKCY TEXHONOTIYHMX 3ax0oxiB. ToMy Bax-
nuBe Miclle y 3abesnevyeHHi BHIlle3rafaHUX BIAcTHBOCTEH 3aiimae cyBopuit
noornepaLifHMii Ta BUXiIHUHA KOHTPOJb MPH BHIOTOBIEHHI BUpoGiB. Temne-
patypHe I0JI€ AEPEB’IHOTO BikHA, pO3paxoBaHe MO MPOrpami po3paxyHKy
audepeHuianbHoro pisHsHHs @yp’e-Jlarnaca npu rpaHudnux ymosax Il
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pony, 306paxkeHo Ha puc. 2. [30TepMH Ha PUCYHKY 300pakeHi TOHKUMM Ji-
Hismu uepe3 koxkHi 3°C. Po3paxyHkoBi TemmepaTypH BHYTPILHBOTO Ta
30BHilHBOr0 noBitpa T, = +18°C u T, = -22°C. Ha miacraBi posnoginy
TeMriepaTyp Y KOHCTPYKLIl paMH MOXHO 3pOoOHTH BHCHOBOK, 1110 KOHAEHCAT
Ha BHYTpillHi#l NOBEpXHi KOHCTPYKL{i BUNanaTu He Oyne, TOMYy LIO TeMIe-
patypu BHYTpIIUHBO{ TOBEPXHi BHII{i 32 TeMIepaTypy KOHAEHCAllii mapu
MOBIiTps MPY PO3paXxyHKOBUX MapaMeTpax.

AnpTepHATHBHHUMH JepeBy i 0OpaMieHHA BiKOHHHX CHCTEM €
npodini 3 anroMiHieBUX ciIaBiB Ta 3 noniBiHinxnopuay (1BX).

AmOMiHi#i — JOBroBiYHMH, MilHMH Ta JNerkuil Marepian. OCHOBHuH Ho-
I'0 HEZIONIK — BHCOKA TETJIONPOBIAHICTE. TOMy BUKOPMCTOBYBATHCA AJis 00-
pamJieHHsA BiKOH Ta ABepeit amoMiHil MOKe TINBKH 33 YMOBM HAsABHOCTI Tell-
JIOI30JII0I0YMX BCTABOK, HMEpepUBalouMx OesnepepBHUil moTik Temnotd. Came
TEIUI0i30MM0I0ua e()eKTUBHICTh BCTABKH 3 IUIACTMACOBHX MaTepiaiiB i BU3HA-
YA€ MOXJIMBICTb BUKOPMCTAHHA KOHKPETHUX KOHCTPYKTHBHUX pillieHs o6paM-
JIeHp 3 anoMiHieBuX crunasiB. Ha %ans, JOCHTL 4acTo TPaIsEThCs Tak, WO Y
Hallil mpakTHLli 3 HeOOIPYHTOBaHUMHU pillieHHAMH OOpaMIIAIOUMX €JleMEHTIB
BIKOH 3 amoMiHIEBHX NpodiiiB, KOMY 3aKyIUIMIOTECA abo roToBi BUpobu abo
nipodpinii 6e3 cTapaHHOTO TEMIOBOTO aHATI3Y 1X TEMIOBUX AKOCTEH.

BenTunisiifini BTpaTH TEMNOTH Kpi3b BikHA TaKOX Aye BellHKi (7O
35%). OcHOBHMH Hegosik TpaaHUiRHUX BiKOH, AKi 3aCTOCOBYIOTECA B Nepe-
BaXkHi#t OinblIOCTi BiTYM3HAHUX OYAHHKIB — 1€ MiABHLIEHA iH(inbTpaLis.
3akreroBaHHA yciX W(iIMH Y pi3ax i y CTy/kax BikOH — 3BHYaiiHa [yia HaLIO-
ro nobyTy omepailis, Aka NOBTOPIOETHCA 3 MEPUOANUHICTIO LIOPIYHOro Ho-
xonoaanus. HaaBwicTh HaniMHUX, sKi 3abe3mevyioTh Yy 4aci HeoOXiauuit
piBEHb NOBITPOi30JAL{l YUIINBHIOIOUMX elleMEHTiB, — 0DOB’f3KoBa yMOBa
KOHCTPYKTHBHOTO pillieHHS Cy4acHHX BiKOH.

MaxkcuMasibHa HOPMATHBHA ~XapaKTEPUCTHKAa OMNOPY MOBITPOIpO-
HHUKHeHHA jgopiBHioe 0,5 M%u-Jlalla®/kr. PesynbTaty uncensHux BunpoOy-
BaHb TEMIOTEXHiYHMX TIOKA3HMKIB BKA3YOTh Ha Te, 110 OMip MOBiTpOmpo-
HUKHEHHIO OiNbLIOCTi CyYacHMX BiKOHHMX CHCTEM BiANOBiJatOTL HOpMaMm
Vkpaiuu Ta gopisHioTh Big 0,5 o 10 Mz-q-I[aHam/Kr .

OCKiNbKH OCHOBHE OXOJIOJUKEHHS TNpUMilleHb Y 3UMOBH# Iepioj
BinGyBaEeTbCA Kpi3b HEIUINBHOCTI Y BiKHAaX, Ta MiABULUEHHSA TEIUIO3aXMCHHUX
AKOCTEl OropomKeHb TOB’S3aHe 3i 3MEHIUEHHAM [OBITPONPOHHKHEHHS
BiKOH LILIAXOM TX repMeTusauil pisHUMu npoknaaxamu. Ile, 3 ognoro 60Ky,
3HHXKY€E TEIIOBTPATH, 3 JPYroro 60Ky, — 3HUKYE KUIBKICTh CBIXOro MoBiT-
pA, O HAAXOAHUTE Y NPUMILLEHHS.
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Puc. 2. TeMneparypHe noJe nepep’sHOTO BikHa

TennoBulk GanaHc y npuMilleHHi 3abe3neqyyeTscsi MpH BHKOHAHHI
piBHsIHHS TernoBoro 6anaHcy

Q- Gey(t, — t,) — (t, — t,)F/RP =0, (1)

Je Q — TenNoOIUIMBH BiJ CMCTEMHU omajeHHs NpuMiuieHHs, Jix; G —
HOBITPOOOMIH MpUMILLIEHHS, MS/‘{; ¢ — TeINoeMHIcTe ToBiTps, Ix#/(krK);
Y — wiinbHiCT MOBITPA, KI/M’; t;, ty — TeMnepaTypa BHYTPIilEHLOTMO Ta
30BHiWHbOro noeitpa, °C (K); F, R;P — nnowa i 3Bexenuit onip Terone-
peaadi.

V piBHAHHI TennoBoro 6ananca (1) yci xapakTepUCTHKH 3anexaTh OAHA
Bix ogHoi. [1py 3HIKEHHI MTOTYKHOCTI CHCTeMHU OMaleHHs MpUMilueHHs (Be-
nnypHa Q) abo MiABMLIEHHI KiNMBKOCTi 30BHIlIHBOrO moBitps G, ske
iHinbTpyeThcs yM CMeUianbHO MOJAETBCA [O NPHMILLEHHS 3HUMKYETHCA
TemIiepaTypa BHYTPilIHbOIO OBITPA t,. 3MiHIOIOUH piBeHb NOBiTpoOOMiny G
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LTEXOM 00KNIeIOBaHHA BiKOH, MOXKHA Y MeBHIH Mipi MIBULIMTH 3HAYEHHA t,,
aJle ubOro IBHO HEZOCTATHBO, W00 MPH iCHYIOUHMX TEMIOBUX HABAHTAKEHHAX
(3HayenHax Q) 3abe3meudTH HOPMATUBHI pexXUMHU excniyarauii. [Ipuaomy
CIpaBa He CTiNIbKM B HU3BKUX 3HAYeHHAX Q, CKiIbKH Yy BeNHYMHI OCTaHHBOI
cxnagosoi ¢opmynu (1) — piBHI Temno3axucTy OrOpOIKYIOUHX KOHCT-
PYKLIH, AKnii XapakTepusyerbes 3HaueHHaM RIP . XXutnosi 6yauuky, crpo-
eKTOBaHi Ta moOy0BaHi y pOKH pagsHCBLKHX I’ ATHPiYOK, HAATO eHeproeMHi,
TOMY 3 ypaxyBaHHAM BapTOCTi eHepropecypciB MiATPEMYBaTH y Takux Oy-
JMHKAxX Ha JOCTATHLOMY PiBHI TeMIlepaTypy MOBITps Xy*e J0pOro.

3umkeHHs BenWdHHH (G, SK BUAHO 3 piBHAHHA (1), OpU3BOAMTE MO
mijiBuIIeHHs t,. [lpoTe i TyT Mae Micue mpoTupiyus. EHepro3bepexenHs mo-
Tpebye MakCMMaNbHOrO 3HIKEHHA (G, @ BUMOTH TirieHicTiB — niaBuiueHuHs G,
TOMY ONTHMi3aLis Li€l XapaKTEPUCTUKH € CYMiCHUM 3aBIAHHSAM CIeL{iatiCTiB
10 ririeni Ta Temno3axucty 6yaHHKIB.

Omxe, eadHUB muAX 3abe3neveHHs TemmoBoro xoMdopry y mpH-
MiLLEHHAX — L€ MiJBUIIEHHA XapaKTepUCTHKA RP.

BikHa BHABNAIOTH CYTTEBMH BIUIMB TAKOXK HA pPiBEHb TEIIOBOIO KOM-
¢opty npumitneHHs. [ix TepMiHOM “TeroBuii koMbopt” clifl po3yMiTa Ta-
KM CTaH NMIOAMHH, KOJM BOHA HE BiguyBae Hi NeperpiBaHHA, Hi OXOJIOMXKEH-
HA. Y TepMOAHHAMi4YHOMY BiJHOIIEHHI JIOJHHA € TEIIOBUPOONAIOHOW CH-
CTEMOIO, AKa 3aBXJAH MOBHHHA BilAaBaTH BHPOOIEHY €HEpPril0 HaBKOJIMIL-
HBOMY cepenoBuily. [lpu HeJOCTHiH TermoBimmaui JIOAHHA BigdyBae me-
perpiBaHHA 3 MOJABLIMM ITiABHILEHHAM TeMIIepaTypH CIIOYaTKy MOBEPXHi, a
HOTIM i TIMOMHHKX TKaHWH, TPU HiIBHILEHIH TeMIoBiAa4i — nepeoxosoa-
JKEHHS 3 BIAMOBIHUM NMOHMXEHHAM TEMIIeparyp.

TeMnepaTypa MOBITpA tg BU3Ha4a€ yMOBH (iHTEHCHBHICTb) KOHBEKTHB-
HOI TeTUIOBiyIayi BiJ MIOAMHU B HaBKOJIKLIHE cepepoBuile. [TpoMiHeBHii Te-
TUI006MiH MiK JIIOJMHOIO Ta HABKONUIIHIM CEpelOBHLIEM BU3HAYAETHCA TaK
3BaHOIO pajialilfHOI® TeMIIepaTypoIo NpUMILIEHHA tR.

Jins copolLIeHHA po3paxyHKiB 6epyTh

tr = pX F; ti/Z F, (2)

Je F; — moma i-1 moBepxHi OrOpOKY0UHX PUMIIIEHHA KOHCTPYKILii.

Ha puc. 3 HaBeJieHO BILTHB TEITIOBHX XaPAKTEPHCTUK BiKOH Ha TEIIOBE
Bi4YTT# JIIOJUHH.

JlonycTHMa iHTEHCHBHICTD TEILIOBiAAa4i Bif MOAWHH A0 XOJOAHMX IO-
BEPXOHB LILAAXOM MPOMiHEBOrO TeMnoobMiHy cTaHOBUTE 70 Bt/mM’. Omxe, onip
Teronepeayi BikOHHMX OJIOKIB moBuHeH OyTH He MeHIl Hix 0,5—
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0,55 M>-°C/BT (3a1€XHO Bijl reoMeTpii npuMillieHHs). [Ipy 1OMY He Ma€ 3Ha-
YeHHs 3 4Oro 3po0JieHo oOpamneHHs BiKHA -— 3 JepeBMHH, nnactvka abo
amoMinieBux mnpodinis. TennoTexHiuHi XapaKTEPUCTHKH OTOPOJUKYHOUHX
KOHCTPYKIi}i MOBHHHI BH3HAYaTHCh TIILKH YMOBaMM TerooOMiHy, Tomy
pi3Hi HOpMaTHBHI BUMOTH 1O TEMIO3aXUCTY BiKOH 3a BITYU3HAHNMH HOPMaMH,
3aNeXHO BiJi BUDIIAAY OOpaMIIIOIOUHX €NleMeHTIB, (i3u4HO He OOIpYHTOBaHi.
Ilp1 KOpeKTyBaHHi HOpMAaTHBHMX BHMOT 3a piBHeM TENJIO3aXHCTY BiKOH He-
00XiZIHO BpaxoByBaTH HE TiNIbKM 3arajbHi TEIUIOBTPAaTH NpHMilleHHs, ane #
0COOJMBOCTI TEMNOOOMIHY MiDK JIIOAMHOIO | HABKOJIMIUHIM Cepe:lOBHLLEM
3aJIEXHO Bijl FTeOMETPUYHUX NapaMeTpiB IPOEKTOBAHOTO NPUMILLIEHHS
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Puc. 3. Tennonrparty Bil AI0AMHH MO TIOBEPXHi BiKHa

Jns Oinpll NOBHOI OLIHKM BIUTMBY TEMREparypd BHYTDPILIHLOIO Io-
BITpA tp i cepeanpoi padiauiiiHoi TeMnepaTypy NPHUMILIEHHA tr Ha TeMrepa-
TYPHHIA CTaH y MPUMIilLEHHi BBEJCHO MOHATTA TEMIEPaTypH TIPUMIllleHHs tyy

- tg = 0,64 tg + 0,36 tg. 3

[MigsuineHHs BENUUMHH tr 3abe3neuye HOpManbpHY KOMQOPTHY TemIle-
patypy NpHMIlLEHHS [P He3MiHHii TeMnepaTypi MOBITPA tg i BianoBigHO
He3MiHHOMY 3Ha4eHHi TeruloHaaxoMkens Q. Ha pHc. 4 nojaHo aani Ans BU-
3HaueHHA 3aNleXKHOCTI MiXK TeMIepaTypolo TEIUIOHOCIA B CHCTEMi OManioBaH-
HA ¥ TEMINEpaTyporo NPUMILIEHHA NMPU pi3HMX BapiaHTaX MiABMILEHHS Ter-
JI03aXHCHHX MOKAa3HUKIB 30BHIILHIX OrOpOIKYOYHX KOHCTPYKLIH.

HopManbuuii A NIOAMHH TeMriepaTypHUi liana3oH y MpUMilleHHi, 9K
Lie BUMJHMBAE 3 pUC. 3, MOXKe 3a0e3neuyBaTUCh | TPH ICHYIOUMX HABAHTAXKEH-
HAX B CHCTEMax OMNaneHHs JKMUTNOBUX OyauHkiB. OfHak Ans UbOro He-
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00XiMHC MiABULLYBATH piBEeHb TEIUIO3aXHUCTY OTOPOJDKYIOUMX KOHCTPYKILIiH.
[pudoMy Tennosa 3eKTUBHICTD MiJBULIEHHS TENJIO3aXUCTY BIKOH Ta Lily-
XMX CTiH ApakTM4HO eKBiBaleHTHa. BuGip BapiaHTa yTeIUIeHHS MOBMHEH
3MIACHIOBATUCS JII KOXKHOTO KOHKPETHOTO BUMAAKY 3 YpaxyBaHHAM K KOH-
CTPYKTUBHUX 0COOIUBOCTEM NaHOro OyAUHKY, TaK | EKOHOMIYHHX MOMXIIHBO-
cTeif cy6’ekTa, o 3abe3nedye NiABUIIEHHS eHEProeeKTUBHOCTI OyIHHKY
abo Horo yacTHHU.
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