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AOCNIAXKEHHSA BTPAT TUCKY B NOBITPOPO3NOAINTBHUKAX
3 TAHFEHUWIATbHUMM BUNYCKAMUW NOBITPA

EveprervdHi nilIpHEMCTBA € MOTYXKHUMH JUKEPeIaMH TEeMnIoBOTO
3a0pyanenHs atMochepu. OauH i3 GakTopis, LIO 3yMOBIIOE 3HHKEHHS
edexTUBHOCTI BAPOOHMLTBA €HEprii, € HEMPOAYKTUBHI TENJIOBTPaTH ra-
pagoro obnaaHakHa. Jns acMMiNAUil BUKHAIB TEMIOTH OOAaaHaHHAM
CHCTEMM BEHTHIALIL MOAAIOTH y NMPHMILIEHHS BeIMKi 00’eMM NOBITPS.
HenposyKTHBHI TETIOBTPATH CYTTEBO 3POCTalOTh NMpH obaysi obnan-
HAHHA TIPUIUIMBHUMM BEHTHJIALIHHHMH CTpyMuHamu. PesynbraTh Ha-
TYPHMX J0CHiDKeHb TypOiHHOrO Bipainerns eHeprobaokis NeNe 1, 2 Pis-
neHcbkol AEC [1] nokazanu HasBHiCTb 00/1yBY rapsa4oro obnajHanHs Ta
MABMILIEHHS TEMMEPATYPU MOBITPS y 30HI oOcnyroByBaHHsa. ¥ poboTtax
[1, 2, 3] nokazano HeOOXiAHICTh 3aCTOCYBAHHS MOBITPOPO3NOAIILHHKIB 3
IHTEHCHBHHM 3aTYXaHHAM NPHIUIHBHUX CTPYMHH.

Jns noaaui BeNMKUX 06’€MIB MOBITPA CTPYMUHAMH 3 IHTEHCUBHHM
3aTyXaHHAM 3daCTOCOBYIOThCS MoBiTpopo3snoauibiuky BITSII. Onnax
nositpopo3noginsHuki BITJII matoTe Benvki rabapuTh i 3HauHuKil Koe-
diuient micuesoro onopy &=17 [4], BiaHeceHni A0 WBHAKOCTI BUXOLY
nosiTps. ToMy akTyaJIbHOIO € 3a1a4a po3pOOKH MOBITPOPO3ITOAIILHHKIB
3 {HTEHCHBHHMM 3aTYXaHHAM CTPYMHH 3 MEHIIUM MICLIEBUM OMOPOM.

Kadenporo Temiorasonocrayanns i Bentuiauii Kuicbkoro Hauio-
HaNLHOTO yHiBepcuTeTy OyAIBHMITBA | apXITEKTYPH PO3poOIIeHO KOHCT-
PYyKUii NOBITPOPO3NOAINBHHUKIB i3 TAHI€HLIabHUMHU BUNYCKAMM [1OBITPA
Ha OMyKJly NOBEPXHIO [5, 6, 7]. Bunyweni CTPYMHHH 33 PaxyHOK edekTy
Koanaa iHTEHCHBHO 3aTyXaloTh, @ B3A€MO/lifl CTPYMMH IHTeHCHpiKye 3a-
TyYXaHHS.

byJio npoBeNeHo eKcriepUMeHTabHe AOCHiIKeHHs KoedillieHTa Mic-
uesoro onopy. KoepiuieHT MicueBoro ornopy BM3Ha4€HO 3a 3arajibHoBi-
JIOMOI0 3aJIeXKHICTIO!

E= Ap/f’a , (N
ne Ap — BTpat TUCKY, @ P, — AMHAMIYHUH THCK y BXiAHOMY NMaTpyOKy.
Jlna nocnimxeHHs BTpaT TUCKY BUKOPHCTaHa MeToanKa [8], npHcro-
coBaHa J10 MOBITPOPO3MOAITbHHKIB.
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Jndg  pocmigxeHHs BMKOpHMCTaHa JOCHIAHA ycTaHoBKa (pHc. ).
Bukopucrano mikpomaHomerp MKB-2500 1 Tepmorirpomerp Testo
608 - HI1. 3 ypaxyBaHHAIM TOYHOCTI MikpoMaHoMeTpa (3a “CBiIoLTBOM
Ne39-1-0001 npo noripky pobouoro eranona” B mgianasoni no | kIla
noxubka He nepepuinye 0,2 I[1a) Meroanka AochigkeHHs 6yna Biakopu-
rOBaHa.
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Ki LM

Puc. 1. Cxema eKCIEpHMEHTAIbHOTO CTEH/1Y ANA JAOC/IIKEHHS MicCUEBOTo
onopy:
a — cxema xanibpysaHHs cTeHAa, 6 — MOfeNb MOBITPOPO3INOAINBHHUKA,
B — CX€Ma JIOCTI/UKEHHS Moeseli:

I - BeHTHNIATOP; 2 — THYYKa BCTABKA; J — CIpAMIIOBANLHMI annapat; 4 - citka; § —
Kamepa THCKY; 6 - MikpociTka, 7 — koslekTop: 8 - JinaHka crabinizanii; 9 - suxiana
ainguka; 10 - wtyuep ans Binbopy ctaruyHOro THUCKY; [/ - OTBip /8 MHeBMOMET-
puuHol TpyGKkH; 12 - MIKPOMAHOMETD y PCxUMI BUMIPIOBAHIA NEPeNaty THCKY KO-
nexropa; /3 - Te K B PEKHMI BUMIDIOBAHHA BIPAT TUCKY HACTHHM CTEHA@ MiX ncpe-
pisavn K-K i C-C; 14 —Te K B peknMi BUMIDIOBAMHA BTPaT TICKY Mik nepepizamu
L-LiC-C; 15— repmorirpometp; /6 - nocniana Mojcns; /7 - MikpoMalloMeTp B pe-
KUMi BUMipIOBaniis BTPAT THCKY YACTHHM CTeHAA micas nepepisy K-K 3 ypaxysau-
HAM BTPAT THCKY J0CHi;uiol Moaeni /6
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JlocipkeHHs pO3/IUIeH] Ha [IBa eTaliu.

Ha nepuroMy erani HocCiijKeHb BUKOHAHO KaJliOpyBaHHA cTeHjaa
(puc. 1 a) npu pi3HUX BUTPATaX NOBITPs, IO BCTAHOBJIEHI 3MIHOIO Yac-
TOTH 00epTaHHs BeHTHINTOpA. 3anaya kanibpysaHHs — ue nodyaosa 3a-
JIEXHOCTI BTPAT THUCKY CTeHaa Mix mnepepizamu K-K i M-M Bin
nepenagy TUCKY B KONEKTOPi, W0 BUMIPAHMIA MikpomaHomeTrpom 12.
Ilepepiz KK 3HaxoguThcs Ha BIAOOPI CTAaTMUYHOIO THcky 10 kamepu
THCKY 5, a nepepiz M—M 3HaXOAUTbLCA HA BXoAi 10 Mojeni 16. Tak sk
BHMIpIOBaHHS THCKY Oe3rnocepeanbo Oins MiCLEBOTO OMopy He JOMyc-
KalOTbCA, TO Mijl yac KamiOpyBaHHA 3aMicTh Moaeni 16 BCTAHOBIEHO nps-
MY BUXiJHY ainsgHKy 9. Tak sk pe3ynbTaTh BUMIPIOBAHHS TUCKY Oe3noce-
penHbo Oins GuaHus € HEOCTOBIPHMMH, TO BTPATH TUCKY MIX repepisa-
mu K-K i M-M 3amiHeHO cyMOI0 BTpaT THCKY MK nepepizamu K-Ki C-
Crta l-LiC-C.Ilepepizn L-L i C-C BubpaHo Ha aunsHui ctabinizauii §
Tak, wob BigcTaHb MiX HMUMM {2 npubnu3HO AopiBHIOBana BiacraHi {;
Mmix nepepizaMmu C-C i M—-M 3 He3HauyHOI0 NMOXUOKOW, 3YMOBIIEHOK
TEXHOJIOTIE0 BCTAHOBJIEHHS BiIOOPiB cTaTUuHOTO TUCKY 0.

Ha apyromy etani BHKOHaHO AocniJukeHHs Mofeneit (puc. 1 6) 3a
CXEMO10, 110 HaBefeHa Ha (puc. 1 B). 3a TaHUMM JIOCIIKEHHS CTPYMUHH
NPUITHATO HAROUIBLI JOUINIBHY KiNbKICTE LIUIMH Mojeneii — 5. 3a nokasa-
MU MiKpomaHoMeTpa /2 BCTAHOBNEHI Ti  BUTPATH MOBITPA, 110 i NPH
KaniOpyBaHHI 3 MEBHUM HE3HAYHUM BIIXMUIIEHHAM, 3yMOBJIEHHM HE3HA-
HUMM MyNbCAIlIAMH THCKY.

MikpomaHomeTpom /7 BUMIpsHI BTpaTH TUCKY Bijl niepepizy KK 10
nepepizy M—M ruiioc BTpaTH THUCKY B MOBITPOPO3NOALILHUKY. PizHMilg
UMX BTpPAT THUCKY i BTpPAT THUCKY, OJEPKAHMX HA MEpLIOMY eTani,
JIOPIBHIOE BTPATAM THCKY B MOBITPOPO3NOAINBHHKY.

LInsxoM po3B’sa3aHHA piBHaHb bepHyyuni ans nepepisie K-K i
atmocepHoro nositpsa, K-K i M-M, K-K i C-C ta L-L i C-C
(3 HEXTYBAHHSAM Pi3HUMLEIO T'YCTHH OBITPS B CTEHMI) oflepxano Gopmyily
KoedillieHTa MiclIeBOTO ONopy:

4
- ADF — Ap—‘mﬂ d.um) + d_urm
Po dkm dC -C

4

S ) (2)

ne o — koediuieHT Kopuornica y nepepizi M—M, (BU3HAYEHO WIAAXOM iH-
TerpyBaHHs npodino WBUAKOCTEH, BUMIPAHOTO MHEBMOMETPUYHOIO
Tpy6koto IMiro-IIpanarns); Ap, — nepenan THCKY Mix nepepizom K—K rta
aTmocepolo 3a nokazaMu MikpomaHomerpa /7; p, — THHAMIYHHIT THCK V
CTEHI 3a 10Ka3aMn MiKpoMaHoMmeTpa /2, NOMHOXKEHUMH Ha KoedillicHT
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KoNeKTopa; d, ., y,, Ta de_c — AlaMeTPH BIMOBIAHO MOJENI, KOIeKTopa
ta nepepizy C-C; Ap,,, — kKanibpypajbHUil nepenaj TUCKY, LIO BM3Ha-
YaeThCA Ha MEpLIOMY eTani ZOCHKeHHs (BIAPI3HAETLCA BiA BULLE3a3HA-
YeHUX BTPAT TUCKY Y CTE€HAI Ha BENMYHHY AHHAMIYHOTO THCKY NMOBITPA ¥
HbOMY):

APyar =B k—c + P r 3)

t’
Ae Ap.xc i Aperc — TepenaaM CTaTHYHUX THCKIB MIK Iepepisamu
BianoeiaHo K-K i C-C (3a nokazamu MikpomaHometpa /3 Ha puc. 1 a)
Ta L-L i C-C (3a nokasaMu MikpomaHomerpa I4 Ha puc. | a). Po306ix-
HICTb MK BUTPATaMH MOBITPA NPH KaniOpyBaHHI CTEHAY Ta TPH AOCi-
KEHHI MOJIENIel YCYBA€ThCA WIAXOM IHTEpOALIl pe3ynbTaTiB Kanibpy-
BaHHSA CTEH/Y.
PesynbraTi gocniiykeHHs HaBeleHi Ha puc 2.

3 10
9 rF 3
8
7
6
5
“m
=
B A,
Ve \‘.
1 - __t==*==l
0 7 2 3 4 5 6 7 8
A&ux ’}Ao

Puc. 2. PesynbTaTi JOCHIKEHHA MiCHEBOTO onopy: A — aocaiani aaui

IToxubka BuU3HAYEHHS BTPAT TUCKY CTAHOBHUTDL 3...4% B 3aJI€KHOCTI
BLJ pO3MipiB MOJ€.

I'opusonTanbHa acumnToTa £=1,051 € cyMO0 BTpaT THCKY Ha BUXiA
&ux=1 Ta BTpAT THUCKY Ha niepeOpMyBaHHS TIOTOKY JI0 dropmu nepepizy
nosirpoposnoainbHuka £np=0,051.
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3a paxyHOK pPO3iHPEHHS IMOTOKY NPH BXOJi A0 MOBITPOPO3NOAIb-
HUKA CKJIaJHOi reoMeTpH4YHOI (POPMH BUHMKAE BiApuBHa Tedis. Ha no-
Y4aTKy MOBITPOPO3NOAIUILHUKA YTBOPIOETHCA 30HA nepedopMyBaHHs, y
AKIN MOBITPA HE BUXOAUTb 3 MOBITPOPO3NOAINbHMKA, BiHOWEHHA 10B-
KHHH 30HU nepepopMyBaHHs €,, 10 UIMPUHK LWHHH & NpsAMO npornop-
LifiHe BIgHOLIEHHIO NOBXHHH MOBITPOpO3NOAUIbHMKA { 1O OiaMerpa
BXOAY do: '
g L :
5 =K @
Koeginient nponopuiitnocti K, 3a pe3ynbtatamu JOCIHIIKEeHb 10-
piBHioe 0.9.
JIOB)KMHA YACTHHW MOBITPOPO3MOAIMbHUKA, HA SAKIH pPO3AAETLCA
noBiTps a6o [oBKHHA BUXOAY £, CTAHOBUTH!

123
oy =t-1,,=¢-K, ,—.
HHY in n dﬂ (5)
[Lowma Buxoay NOBITPA 3 NOBITPOPO3NOAIIbHUKA AOPIBHIOE:
Ape =50,,0=5(-K,, f;é d. )

a
BBesieni BeM4YHHHM 103BOJIAIOTL BU3HAYATH BTPATH THCKY 3a anpo-
KcuMmaltiliHolo dopMynoo:
/ 238
- 04440759, /4, )

cqwx /A“ )},589

zie A, — njoua nomnepe4yHoro nepepilzy natpyoka.

Ha enepreTH4HuX niaAnpueMcTBax 3 ypaxyBaHHSAM CTHCHEHUX YMOB
NpOK/aJaHHs MOBITPOBOAIB LBKAKOCTI NOBITPS B HUX MPHIIMAIOThCA Bij
8...10 M/c. IlIBuakocTi BUXOAY NOBITPs npuiiMailoThes 4..5 m/c. Tomy
HaHOLIbL HPOKO 3aCTOCOBYIOTHCA MOBITPOPO3NOAIIBHUKH, Y AKHX
BiiHOWIEeHHs ol 4, /A4, nepesuutye 2. KoedilieHT micieBoro onopy
TAKHMX MOBITPOPO3NOALILHUKIB He nepeBHLIYE &, =1,39.

OuiHUMO 3a01IAa/DKEHHS eHEPTil NPH BUKOPHCTAHHI NMOBITPOPO3NO-
aunbuukis TIET y nopiBHsiHHI 13 3acTOCYBAaHHAM MOBITPOPO3NOALTLHHKIB
BIIDIL. Butpara eHeprii Ha nepeMiiieHHs NMOBITPs B KinbkocTi L, M3/c,
Kpi3b NOBITPOPO3NOAUILHHK 3 BTpaTaMu THCKY Ap, I1a, BEeHTHISTOPOM 3
K.K.J1. n craHoBuTh, BT!

W =LAp/m ®)

SAKIO WBMAKICTL TOBITPS HAa BXOMI /0 TMOBITPOPO3MOiibHUKA
HET cranosnte 12 m/c, a koediuiedt micuesoro onopy &,..=1,39, to

+1,051, 7
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BTpati THCKY Apner = 120 ITa. [ToBiTrpopo3noainshuku BITOII 3a [4] y
npomucnoBux OyaiBasx posgmaroTh 3...12 THe-M¥ron Ha IMZ naowi
nadem. Y cTMcHEHMX ymoBax npuiimaemo sutparty 10000 m3/roa-m2.
HIBUAKICTL BUXOAY MOBITPS CT2HOBHTL 6,3 M/c. BTpaTi THCKY A0piBHIO-
10Tb Apenen = 407 [Ta. Slkuo BUTpaTa MOBITPA B MOBITPOPO3NOAITLHH-
Kax OJIHAKOBA, TO 3a0LIaJUKEHHS eHeprii BiJi BAKOPUCTAHHS MOBITPOPO3-
NOJUILHUKIB (BiHECeHe [0 eHeprii Ha nepemillieHHs TOBITPS uepes
nosiTpoposnoaineHuku BIT3IT) 3 ypaxyauHsm dopmyiu (8):

€y max = 100 Wsnon =Waer )/ Wisn =100 (APBH.?H ~Nper )/ APpron -
®
3a BHILEHABEACHUMHU YMOBAMM 32O0LLA/KEHHS EIEKTPOeHeprii cra-
HOBUTb 71%.

SIKLO IUBUAKICTB MOBITPSA Ha BXOZi A0 noBiTpopo3noaisHuka ITET
CTAHOBHTEL 8 M/c (MiHIMaJTbHE 3HAYEHHA IIBUJIKOCTI ¥ MEpPeXi NMOBITPOBO-
JIiB ¥ CTHCHEHHX YMOBaX TEIUIOHAMPYXEHOTO MpUMilleHHA), a koedi-
uieHT Mmicuesoro onopy &,,,=1,05, To Nnpn MakcuManbHIi BUTpaTi NOBIT-
p#a noeitpoposnoainbHukis BIT3IT (12000 m3/rox M?) 3aow@amkeHHs cTa-
HOBHUTbH 94%.

BHKOpUCTAHHSA TOBITPOPO3NOALIBHUKIB 3 TAHIeHIlaIbHUMK BHITYCKA-
MU TIOBIiTPA A03BOJIsiE 3a0e3MeYuTH HM3bKHI ONip CHCTeM BEHTHNALIl, a,
OTXKe, 3a0LUIA/DKEHHs eNeKTPOEeHeprii Ha NepeMillleHHs MOBITPS B MeXax
71...94% nipu 3abe3neyeHni iIHTEHCHBHOTO 3aTyXaHHs CTPYMHUHHUX Tediil.

IMositpoposnoginbiuky exexkuitini Tanrentianbii (ITIET) pospob-
nedi kadeapolo TerUiorazonocrayadts i Bentuaanii Kuiscekoro Hauio-
HaJILHOrO YHiBepcuTeTy OyINiBHULTBA i apXiTEeKTYPH Ta BNPOBAXYIOThb-
ca TOB “HaykoBo-BupoOHunumii komnuekc “Kiimar” [5, 6, 7].

BucunoBkn

I. HocnimkeHHs MicLeBoro onopy HOBITPOPO3MNOMIILHUKIB 3 TaH-
FeHUIAIbHUMHU BHUITYCKaMH noni‘rpﬁ noxaszasnu, 1o xoeq:uiuiem MiCLI,EBOI‘O
OMopy MpH HaHOLTbLI JOUITLHAX BIIHOUICHHSX JIOLLi BUXOAY MOBITPS
a0 muoll BXigHoro marpybka (Bim 2 mo 8) 3HaxoaMTbes B Mexax
1,05...1,39; noxubka Bu3HavyeHHs koedillieHTa MICLIEBOTO OMOPY 3HAXO-
JOHTHCA B Mexax 3...4%;

2. ITpoBeneHi JOCHiKeHHA MOKa3aJH AOUIILHICTh BUKOPHCTaHHA
noeitpopo3nofinbHukis ITET nna noxayi BeNHKHX KinbKocTeil MoBiTps
CTPYMUHAMH, L0 LIBUJKO 3aTYXaKOTh. 3a0lla/UKEHHS eHeprii Ha nepeMi-
uleHHsS nNoBiTpa 4epe3 mnositpopo3nonineHuk ITET craHoBuTe Bin
71...94% y nopiBHAHHI 3 NepeMillieHHAM MOBITPA Yepe3 NOBITPOpoO3nodi-
npHuK BITDII.
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