ISSN 1993-9981 Memoou ma npunaou konmpoo axocmi, No 23, 2009

YJIK 518:006.91
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NEPEBIPOYHUX YCTAHOBOK AJ1A NOBYTOBUX NIYUTTIBHUKIB MA3Y
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Ilpoananizosani mamemamuuni Mooeui 6NaU8y GI3UYHUX NAPpAMEempi8 2a30601 mepedci Ha PYHKYIOHY8AHHS
MOOINbHOI nepesipounoi ycmanosxu Onsi noOymosux niuunvruxie eazy. 30iiicteni excnepumenmanbii
Q0CHIOJCEHHSL BCMAHOGACHUX 3AKOHOMIPDHOCMEN 6mpam MUcCKy 6 mpyOonposooax 2azo8oi mepedci 3
BUKOPUCMAHHAM  PO3POONEHOT  eKChnepUMeHManbHol ycmanosku. IIpogeOeHuil nOPIGHANbHULN  aHANI3
pe3yIvmamie meopemudnux i eKCnepUMeHmanbHux 00CAI0NHCeHb.

Kntouogi cnoga: nobymoasuii iiuunbrux 2azy, MooibHa NOGIp 0uHA ycmanoska, yucio Peiinonvoa, empama
MUCKY, 2yMOGUTI WLTIAHL.

IIpoananusuposanvl mamemamuyeckue MoOenU GIUAHUSL (DUBUYUECKUX Napamempos 2a3080i cemu Hd
ADYHKYUOHUDOBAHUE MOOUTLHOU NPOBEPOYHOTU VCMAHOBKU O/ 6BIMOGHIX cuemuuxos 2azd. OcyuiecmeaineHu
OKCHEPUMEHMANbHBIE — UCCTIE006AHUSL  VCIIAHOGNIEHHBIX — 3AKOHOMEPHOCHEN  Nomepb  OaeGleHus 6
mpyobonpoBoOax 2az08oil cemu ¢ UCHOIL30GAHUEM DAPAOOMANHOU IKCHEPUMEHMANLHOU VCIAHOBKU.
Buvinonnen cpagnumenvuviii ananu3z pe3yiomanos meopemuieckux U 3KCHePUMEeHMAIbHBIX UCCTIeO08AHUIL.
Kniouesvie cnosa: 6u1mogoil cuemyux 2aza, MOOWIbHAS NOGePb 2Na3Has YCMAHO6KA, yucio Peiinonvoa,
nomepst OaGNeHUs, Pe3UHOBbLL ULTAHL.

Mathematical models of gas network physical parametres influence on functioning of mobile verifying
installation for common gas meters were analyzed. Experimental researches of the gas network pressure
loss established laws with used of the developed experimental installation were carried out. A comparative
analysis of theoretical and experimental research results was carried out.

Keywords: domestic meter of gas, mobile trust an eye setting, number of Reynold, loss of pressure, rubber
hose.

OnuH i3 HaIpsIMKiB palioHa TBbHOTO  TIPUPOJHOTO Ta3zy MPH HOTO TPOTiKaHHI Ta30BOIO
BUKOPUCTAHHS TMPUPONHOrO ra3y monsirae B Mepexeto Big [IJII no erasonHoro 3acoly
MiJBUIIEHHI TOYHOCTI OONIKY MPUPOIHOTO Ta3zy  BUMIipIHOBaHHI.

[1,2], mo HemoxauBO 0€3  JOCIiIKEHHS
METPOJIOTIUHUX ~ XapPaKTePUCTHK JIIYMILHUKIB i
BUTPATOMIpiB Tazy MiJ 4ac iX ekcrutyaramii. [Ipu
oMy Juist noOytoBux JiuninbHukie rasy ([1JID)
JIOIITEHAM € TIPOBEJIEHHS iX IOCIiPkeHb 0e3
JIEMOHTaXy 0€3MOoCepeIHbO Ha MICLIi eKCrIyaTarii
3 BUKOPHUCTAHHAM B SIKOCTi poOOHOro cepeaoBuIla
npupoaHoro rasy [1].

Hns BUPIIIIEHHS TATaHHS TiepeBipKu
npaBuibHOCTI  (pyHKIioHyBaHHS [IJIIT  moxHa
BUKOPUCTOBYBAaTH  croci®  BHU3HAYeHHS  1X
METPOJIOTIYHUX ~XapPaKTEPUCTUK 3a_ JOMOMOTOH0
JliarHOCTYBaIbHUX ycTaHOBOK [3]. Ix crTBOpeHHs
nepeadavae BUKOPUCTAHHS €TaJIOHHOTO 3acoly
orocepeIKOBaHOTO BHUMIipIOBaHHS BUTpATH
npupogHoro razy [4], CyTh SKOro 3BOAUTHCS OO
KOpUTYBaHHS TIOKa3iB eTaloHHOTO 3acoly 3
YpaxyBaHHSIM THCKY 1 TeMMepaTypu NPHUPOTHOTO
razy. Jlns peamizaiii Takoro migxomy HeoOXiTHO
JOCHIIATH  3MiHYy  THCKY 1  Temmeparypu

AHani3z JiTeparypHHMX JKepesl TMoKaszaB, IO
BiIoMi  (YHKIIOHAJIbHI  3aJI©KHOCTI  3MiHM
napaMeTpiB IPUPOHOTO ra3y CTOCYIOTHCS Mepil 3a
BCE MUTaHb MPOEKTYBAHHS CHCTEM Tra30MoCTavaHHs
HacelleHWX TMyHKTIB [5] abo TpyOompoBigHOTO
TPaHCMOPTYBaHHS Ta3y B3araii [6].

Bimomi  HaykoBi  JOCIHimKEeHHS
pO3TJISINAIOTHCS  MPUKIAJHI  NTUTaHHS
TiApOIMHAMIYHUX TpoLIeciB B €TAJIOHHUX
BUTPATOBUMIpPIOBAJIBHUX  ycTaHOBKaX.  OmHak
HaBelleHi B HUX 3aJIeKHOCTI 1  pe3ysbTaTtu
PO3paxyHKiB CTOCYIOTBbCS BTpaT THCKY JUTS Pi3HHX
BUJIB MICIIEBUX OMOPiB (3rWH, PO3UIMPEeHHs abo
3BYXKEHHsI, TIEpexXoy TIpU 3MiHi JliameTpa Tpyowu).
Pesynbraru gociimkeHb 3AIMCHEHI TibKU IS
eTAOHHUX  TIOBIPOYHMX  YCTAaHOBOK i  He
KOHKPETH3YIOTh YHCIIOBUX 3HA4YeHb BUKOPUCTAHHX

[7], nme

BUBUYCHHS

MpH  1bOMY KOeillieHTIB Y pO3paxyHKOBUX
dhopmynax.
ToMy  JOUIIBHUM €  eKCNepUMEHTalIbHe
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BU3HAYEHHsI alpOKCUMALIIHUX 3aleXHOCTeH BTpaT
THCKY JJIS Pi3HUX BHUJIB MICIIEBUX OIOpiB
TpyOOTPOBOAIB OyIWHKOBUX i KBAPTUPHUX MeEpex
rasonpoBofie. Kpim  Toro, HeO6Xi,£[HI/IM €
PO3pOGIIEHHST y3araibHeHHX 3aKOHOMIPHOCTEH [Jist
pisHMX  niamasoniB  umcen  Peimombaca 3
ypaxyBaHHSM  JIaMiHAQpPHOTO,  TepexigHoro i
TypOyJIEHTHOTO PEKUMIB MOTOKY Tazy.

Meroro poGotu € TeoperuuHe i (izuuHe
MOJICTTIOBAHHSI BILTMBY MapamMeTpiB razoBoi MepesKi
Ha  TOYHICTH  MEPEBIPOYHWX  YCTAHOBOK st
NoGyTOBUX JIYHIBHUKIB Ta3y, 30KpeMa, 3a yMOB
3MiHU BUTpAT a3y B Luana30H1 (0- IO)M /ron.

[lpn MozentoBaHHI 3aKOHOMipHOCTEH 3MiHU
TUCKYy TPHPOJHOTO Tra3y B Ta3oBili Mepexi
HEOOXIJIHO JIOCTIi Ky BATH BIJIUB TaKUX
napameTpiB:  IOBXKHHA  TpyOOmpoBOdy,  i0ro
maMeTp, HIOPCTKICTh ~ BHYTPILIHBOT HOBerHi
Marepiail TpyOonpoBoay (CTaJ'[L pe3uHa), MicleBi
ornopu (3ruHM, BY3JIW MiJl’€JHAHHS THYYKOTO
uutadra) [6].

3 MeTOl BHUPILIEHHS BKa3aHOro CTBOpEHa

eKCTepUMEeHTallbHa  YCTaHOBKAa Ui (pi3UUHOrO
MOZIETIOBaHHS BIUTUBY THCKY 1 TemmepaTypu
poOouoro cepeloBWIIA TMPU 3MiHI  BHTpaTH

MPUPOJTHOTO Ta3y B OYIWHKOBHUX 1 KBapTUPHUX
Mmepexax (puc.l). YcraHoBka peaiizoBaHa Ha 0a3si
CTaJIeBOro TpyOOMpOBOAY 3 YMOBHUM [1iaMETPOM
D,=15mm i3 3runamu Tpy6m (xonin Ha 90° i 180°) i
JUISTHKOIO THYYKOro  TpyOOMpoBOAYy 3 T'yMOBO-
TEXHIYHOTO MUIAHTY, SKHH BHKOPHUCTOBYETHCA B
noOyTi JUTS min’eqHaHHS Tra30CMOKUBHOTO
obOnagHaHHs (TUTUTH, KOTJIH i T.I1.).

Jlkepenom  nOTOKy MOBITPS B YCTAHOBI €
HOBlTpOL[YBKa Ha Oasi nopoxoTsra 1, STKUHT
BiTBOpIOE BUTpaTH B miamasoni (0—30)m’/rox. _npu
MaKCUMajibHOMY HAJIMIIKOBOMY THCKY Ha HOro
Buxoni 8 xlla. Ha Buxoni mxeperna 1 po3mimeHuit
memOpannuit [1JIIT Tunoposmipy G6 (mo3HauyeHHs
FQI), Ha sxoMy BUMIpIOETBCS THCK i TemmepaTypa
nogitps  (mpunamu  Pl; i TIL, BignowiaHo).
HapmuimkoBuil THCK Ha BXOII HOCITIAHUX HiJISTHOK
2—4 yYCTaHOBKH PETYIIOETHCS 3a JOTIOMOTONO
perynaropa Butpatd PC 3 BHXiOHUM THCKOM B
nianmazoni (0,5-7) kIla, a BinTBOprOBaHAa BUTpaTa
npu ubomy (opmyerbes 3amaBauem 5. Ha Bxoni
ﬂocniz[Ho'l' ITsTHKA 1 BI/IMip}O}OTLCSI HazUH/ILuKOBI/H‘/'I
THUCK 1 Temmeparypa MoBiTps (npvma;m PI2 i Tl
BI,Z[HOBIL[HO) KpI/IBOHIHII/IHa 21 HpﬂMOHlHlI/IHa 4
JISTHKY TPyOONPOBOY MIiCTATh CrELiaibHi OTBOPH
AI—A A mia’ € JHAHHSA ITYLEPiB A
BUMIpPIOBAaHHS BTpaT TUCKY nupmanomerpom PDI
Ha OKPEMHX e/IeMEeHTaxX i )J;lJ'[SlHKaX pr6onp030}1a
B crenai mependadeni ananoriani micis (B;—Bg)
JUISl BCTAHOBJICHHSI TMEPBUHHUX TMEPETBOPIOBAUIB
BUMIPIOBAHHS TEMIIEpaTypH i rpalieHTa TeMIiepaTypt
JIOCITIDKYBAHWX JIISTHOK TPyOONpPOBOTY.

<t

1-0oicepeno eumpamu, 2- kpugoninitina Oinanka
mpybonposoda; 3- eHyuKuil 2yMoGuUil uilane; 4-
NPAMOAIHIUHA OisHKa mMpybompoeooa, - 3a0asay
sumpamu

Pucynok 1 — @ynkuionajibHa cxema
€KCNEePHMEHTAILHOI YCTAHOBKH

Cnouatky 3niHCHIOBaNIOCS TeOpeTHUIHE
MOJIEJIFOBaHHS BTPAT THCKY ra3y 3a YMOB HasBHOCTI

B TpyOOMpOBOAI JaMiHapHOTO, TEpeXiTHOTO i
TypOysieHTHOro pexkumis  Teuii. [lpu  ubomy
BUKOPHUCTOBYBAJIUCSA  BimoMmi  ampokcuMariiifi

3a5IexHOCTI [5,6,8] 1St pisHUX BHUIIB TiApaBIidYHAX
OropiB.

Brpartu THCKYy Ha TepTs B TpyOi Apmp MOYKHA
BU3HAUYUTH 3a popmynoro[S]:

AP p zﬂmp D 2 (1)

1€ [ — JOBKMHA I0CITIPKYBAHOT iISIHKH TpyOu, D —
BHYTpIIIHIN giaMeTp TpyOH, p - TyCTHHA poOOUYOTo
cepeloBWINA, V — MIBUAKICTH Pyxy poOOYoro

cepenosuila, A, — koedilieHT onopy oauHHMLi

BiTHOCHOT TORKHHHU ALISTHKU TPYOH.

3HaueHHs KoedilieHTa A 3aJIEXKATH  BIJ

mp
yucna PeiiHonpaca Re, MIOpPCTKOCTI BHYTPIMIHIX
CTiHOK TpyOH A i BHYTpIIIHBOTO miameTpa D TpyOou
HACTYyMHUM YWHOM [8]:

o4 npu Re <2000,
Re

1

(1,81gRe—1,64)

2
0,3164 npu4000<ReS102, 2)
p ReO 25 A

npu 2000 < Re <4000,

0,25
o1 A, 68 npu10ﬂ<Re55602,
D Re A A

0,25 D
0,1 1[) npu Re > 560 —.
D A

JIns BU3HAuUEHHS BTpaT THCKY Ap,,, Ha TepTs B
TYMOBOMY THYYKOMY LIUTAHTY TMPHHAMEMO, 110 HOro
KoediuieHT omopy A_, Oyzae BiAMOBiAaTH yMoOBaM
MPOTiKAaHHS TIOTOKY y TaAKOCTIHHUX TpyOax. Tomy
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BTpaTU TUCKY MOXYThb OYyTH pO3paxoBaHi 3a
¢dopmynoto (1), a 3HaueHHs A, BHU3HAYAETHCS
HacTynmHUMH popmynamu [8]:

4 npu Re <2000,
Re
0,3164 3)

Ao = ——a5 P 2000 < Re <4000,
Re%?
! 5 npu Re > 4000.
(1,81g Re—1,64)
Btpath Twmcky Ha omip 3ruHy TpYyOH
BU3HAYAETHCS 3a hopmyJioro [6]:
R pVv’
Ap, =0,0175%,8" —-—, “
P D 2

ne Ap,,- BTpaTu TUCKY Ha OMip OJHOTO KOJIiHa, 3’
— KyT 3rUHy TpyOu, R — paaiyc 3runy Tpyou, A,, -
KkoediieHT omopy oaHOro 3ruHy Tpy6u Ha 90",

IMpu 1pomy 3HaueHHs koediuienta A,
BH3HAYAETHCS HACTYITHUM YHHOM [8]:

AkO’175 npu 50 < Revk < 600,

ReO,65
IOTA/C‘L225 npu 600 <Rek <1400, )
Re >3
5

Re0’45

k9275 ppu 1400 < Rek < 5000.

ne k=D/2R - napamerp reomeTpu4HOi (Gopmu
3THHY.

3 ypaxyBaHHIM KOHKPETHOT bopmu
BHYTPILIHBOTO TOMEPEYHOro mnepepizy ryMOBOTO
THYYKOTO IIJIaHTa PO3paxyHOK BTpaT THCKY Ha
HHOMY TOBHMHEH MepeadayaTv OOUMCIIEHHS BTpaT
HAa OKpPEeMHMX MICLEBUX OMopax, 30Kpema, Ha
Mepexo/li Bifl BHYTPILIHBOTO JiaMeTpy CTajeBoi
TpyOu 16MM 10 6MM y Miclli 3aTHCKAHHSI KPITUICHHS
mTylepa NUlaHTa i mepexin Bim i€l TIMSHKA 110
(bakTUYHOrO 3HAuUEHHS AiaMeTpy 9MM T'yMOBOIO
HijlaHra, a Tako)kK HACTYMHHWM 3BOPOTHUHN TMepexis,
T00TO Big 9vMM 10 O6MMm i gami go 16mMm. Tomy
BTpaTH THUCKY TIpU 3BY)KEHHI TOTOKY Ap,,

BU3HAYAKOThCS 3a GpopmyIioro [6]:
2
AP 36 =G uzg PV /29 (6)

e &6 - KoedillieHT MicLUeBOro rigpaBlidHOrO
Oropy TMpH 3BYKEHHI MOTOKY.

3HaueHHs & ,,,, Npu Re <10* BuGuparorses 3

niarpamu [8], a mpu Re > 104 PO3paxoByIOThCA 3a
¢dhopmyoro bopaa-Kapso [8]:

e =05(1- F /F), 7

ne F, F;, — miomli nomepevyHoro nepepizy TiTSTHKA
JI0 1 TicJIst 3BY>KEeHHSI TpyOH, BiJIMOBITHO.
Brpatu THCKy Ap, . Ha AINSHLI pO3IIMPEHHS

mput

BU3HAUaeThCs 3a ¢opmynoto (6). 3Hauenns &

npu Re<3,3-10° BuGuparotses 3 giarpamu [8], a
npu Re>33-10° po3paxoByroThes 3a (OpMYIIOK0
bopna-Kapno [8]:

Copu = (1= [F), (8)

ne F, F — niouli nonepevyHoro nepepisy MinsHKH
IO 1 TCJIS PO3IIUpPEHHS TPpyOH, BiAMOBITHO.

Ha ©6a3i amropurmy (1)—(8) 3milicHene
TeOpeTHYHE MOJENIOBaHHS BTpAT THUCKY U YMOB
€KCMEPUMEHTAIbHOT YCTAHOBKHM, IO BiZ0OpakeHO
MYHKTUPHUMH JIiHIAMH Ha pwuc. 2 — puc. 4 s
pi3HUX THIIB MicueBux ormopiB. [Ipu mpomy 3a
eKCTMepUMEHTATbHUMHU JAaHUMH 3HalIeHi
aHANTITUYHI 3aJIe)KHOCTI BTpaT TUCKY Bil uwMcia
PeliHonbaca i BiATBOPIOBAHOI B CTEH/i BUTpaATH
LITSIXOM amnpoKCUMaIlii eKCTIOHEHLIIHHUMHU
GyHKLISIMU 1 TOJIIHOMaMU JIPYroro MopsiiKy, 110
moaaHo B Tao. 1.

250

N
=3
=3

L

\

AY

I
=3

o
1=

Brpatu Tucky,Ma
*
\
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0 2000 4000 6000 8000 10000 12000 14000

Yucno PeitHonbAaca
— — TeopeTWYHa 3aMexHiCTb
* eKkcnepuMeHTanbHi gaHi
anpoKCUMaUuiinHWi NONIHOM 2-ro NOpsAKY

Pucynok 2 — 3ajie:kHicTh BTpAT THCKY HA TePTs
B TPYOi Bix unciaa Pelinosanaca Ha nmpsamo-
JiHiliHi#i gingani Tpyou (3 po3paxyHky Ha 1m)

Ockinbku npu EKCTIePUMEHTAJIbHUX
JMOCT/DKEHHSIX ~ TMEepPBUHHUMU  iH()OPMATUBHUMH
napamerpamu Oynu BUTpara razy () 3a poOouux
YMOB, sKa oO4uciioBamacs 3a  JIOTIOMOTOHO
JMYUIEHUKA Tazy 1 XpOHOMETpa, TO OOYHCIIEHHS
uyuciaa Re 3ailicHioBanocst 3a BiiomMoio (hopMyJior0

[8]:

Re =P ©)
nDp

Je W - koedilieHT TMHaMIYHOT B I3KOCTi MOBITPS.
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BtpaTtu Tucky,lMNa
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¢ eKCnepuMeHTanbHi AaHi
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Pucynok 3 — 3anexnicTs BTpaT THCKY HA omip
3runy 900 Big yncna Peiinoabaca
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— - TEOpEeTUYHa 3aneXHiCTb
*  eKCnepuMeHTanbHi AaHi
anpoKCUMaLiHUI NONIHOM 2-r0 NOPSiAKY

15000

Pucynok 4 — 3ajie:kHicTh BTpAT THCKY HA
Pe3MHOBOMY THYYKOMY NIJIAHTY Bix umcia
Peilinoabaca

Ta6anuns 1 — PesyastaTn GizsnaHOoro Mogel0BaHHA BTPAT THCKY B OyANHKOBHX ra3onpoBoaax

Bun pinsaku Bun anpokcumaliiiiHoi 3a1€3KHOCTI JlocToRipHiCTh
TpyOOTIpoBOAY arpokcuMartii
Ap(Re)=8-107 Re’+ 0,0038 Re— 2,9869 0,9965
IpsimoninitiHa (BTpaTu Ap(Re) = 5,4079¢""" 0.8804
THCKY Ha IM JI0BXKHHK) Ap(Q) =1,72450 +5,49970 —2,9869 0,9965
Ap(Q) = 5,4079¢" 0,8804
Ap(Re) =107 Re’+ 0,0008 Re+ 0,051 0,9923
Ap(Re) = 0 807 -0003Re 0,6532
3rux Ha 900 '
Ap(O) = 0,21240% +1,20560 + 0,051 822%3
Ap(0Q) = 0,807+ 15¢ ’
I'Hy4KH TYMOBHM LILTAHT Ap(Re)=2-10"" Re’+0,1843Re— 95,323 0,9897
3 ABOMA Ap(Re) =78 22480,0004 Re 098145
MPHUETHYBATTBHUMHU —
TyLepaMu (JIOBKUHA Ap(Q) =102,970Q" + 470,930 — 95,323 0,9897
L1adra 2M) A}’(Q) — 78’22461,06819 0,8145

3 BpaxyBaHHSM YMOB TIPOBEICHHS €KCIepH-
MEHTAJIbHUX  JOCHipKeHb, AKI  BIAMOBIZaIH
HaJJIMIIKOBOMY — THUcKy  mositps 2,5  klla,
temmeparypi 20°C i BifmoBiAHOMY po3paxOBaHOMY
3HAYEHHIO BUTPATH B M /TOJI. JUTS CTANeBOT TPyOH 3
BHYTpIlIHIM giameTpoM 16 MM, MOXXHa TMOJATH
TaKWi CHpOIeHUN BUpa3 IS B3aEMO3B’SI3KY
BUTpaTH razy i uncna PeliHonbaca:

0 =0,000696Re . (10)

Amnanoriuai 1o ¢opmynu (10) BUpa3u MoxkHa
OTpUMATH  JJIsl  JiaMeTpiB  IHIIMX  Y4YacTKiB
TPyOOMpPOBOAY EKCHEPUMEHTAILHOI YCTAHOBKH, a
TaKOX TS iHINUX TTapaMeTPiB TUCKY i TeMIiepaTypu

poboUoro cepetoBHINa 3 BpaXyBaHHSM BUpazy (9).
[lopiBHsIBHUI ~ aHai3  eKCTIEPUMEHTAIbHO
BCTAHOBJICHUX 3aKOHOMIPHOCTEH BTpaT THUCKY Ha
MICLIEBUX OMOpax 3 OTPUMaHWMH aHaJOTiYHUMHU
3aJIe)KHOCTSIMM  Ha 0a3i TeopeTHMUHHX Mojesei
BUSIBUB PO30IKHICT eKCTIePUMEHTATbHO
OTPUMaHUX PE3YJIbTATiB 3 TEOPETUYHUMH JIaHUMH,
aki  MoxyTb gocsaratu  (10-15)[la Ha 1M
MPSIMOMTIHINHOT TiMsHKN TpybompoBony i (2—4)[1a
Ha omip 3ruHy Ha 90°, 10, Ha MOMJIS] aBTOPIB,
BHU3HAYAETHCS napameTpaMu ¢hakTuaHOl
HIOPCTKOCTI BHYTPILIHBOT MOBEPXHi
TpybonpoBoaiB. [lopsa 3 UMM BTpaTH THUCKY Ha
THYYKOMY IIUIAHTY BiZIPi3HSAIOTHCS Bifl TEOPETHUHO
BCcTaHOBNIeHUX Oinmbin cytreBo (go S00ITa), mo €
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HACJIJTKOM BiJICYTHOCTI Ha JaHWii 9ac TeOPEeTHIHOT

MoAedl It THYYKOTO TYMOBOrO IIJIaHTy 3
i’ €IHyBaTbHUMHU HITyllepaMu peanbHOT
KOHCTPYKILi.

BUCHOBKHA

IIpoBenmeHi TeopeTwyHi 1 eKcriepUMeHTAIbHI
JIOCHIIPKEHHS BKa3ylOTh Ha HEeOoOXIiIHICTh

00OB’SI3KOBOTO ~ BpaXyBaHHS BTpaT THCKY B
OyJAMHKOBMX 1 KBapTHPHUX  Mepekax Mpu
pO3pOONIeHHI  TEepeBipOYHUX  YCTAaHOBOK IS

noOyToBux JiuniabHUKIB Tazy. lLle go3oauTh
MiIBUIIUTHA TOYHICTh YCTAHOBOK JUIS TIPOBEICHHS
BuripoOyBanb [IJII' mo wiciro iX ekcrutyaranii 3
BUKOPUCTAHHSIM MTPUPOIHOTO razy.

OTpuMaHi  pe3ynbTaTH eKCHepUMEHTATbHUX
JIOCHIDKEHb TAKOXK MOXKYTh OYTH BUKOpPHCTaHi s
peanbHUX YMOB OYIMHKOBHX | KBapTHPHHUX Mepeik
ra3onpoBOJIiB.
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