BYAIBHUIITBO

MOTEPh C TIOBEPXHOCTU CTEHBI, OBUIO OMpPEIeTICHO
W3MEHECHUE TEIUIONepeaudl Uil OTpakaroIei
KOHCTPYKITUH 3MaHUS C IPUMEHEHHEM MOKPBITHS C
orpaxkaromuM 3dexTom u 6e3 Hero.

KiroueBbie cioBa: sHeprocOepexeHue, oTpaxa-
I0I1ast TETUIOM30JIAIINS, TTOJIbIe MUKPOCHEpHI, Tell-
JIOBOM TMOTOK.

Plahotnikov K.V., Bondarenko D.A., Starkova
0.V., Kostyk T.A. HEAT CONSERVATION
AT THE USE OF COVERAGE BASED ON
EMPTY MICROSPHERES. The research pro-
posed in this paper relates to the construction in-
dustry, namely the design and implementation of
effective insulation materials. In the residential
sector, new energy saving standards have been
adopted, which requires increased requirements
for heat protection measures and insulation mate-
rials that can be competitive in the modern con-
struction market. Liquid thermal insulation coat-
ings on the basis of hollow glass and aluminosili-
cate microspheres gradually gain all the new indus-
tries, including construction. The ratio of special-
ists to the thermal protection characteristics of such
materials is ambiguous. Calculations on the re-
sistance of the heat transfer of the building enve-
lope to the coverage based on the hollow micro-
spheres are relevant. These materials include thin-

layer mineral thermal insulation coatings, which
have not only a very low thermal conductivity, but
also contribute to reducing the heat transfer from
the outside due to the radiation component in the
overall heat flux. A promising area of energy con-
servation is reflective insulation. The idea of a re-
flective isolation is not new, but it has not been
fully implemented. In this paper, calculations are
considered for the conservation of heat consump-
tion with the use of reflecting insulation on the ba-
sis of hollow glass and aluminosilicate micro-
spheres, which justifies its use for buildings. Since
the reflective thermal insulation leads to a change
in the structure and magnitude of heat losses from
the wall surface, a change in the heat transfer for a
fencing structure with reflective coating and with-
out it has been determined. The purpose of the re-
search is to determine the possibility of reducing
the heat consumption when using a heat-insulating
coating, which has not only a low heat transfer co-
efficient but also a reflective thermal insulation. To
achieve this goal, it is necessary to calculate the
heat transfer resistance of the enclosing structure,
taking into account the heat-insulating coating
containing the glass microspheres.

Keywords: energy saving, reflecting heat insula-
tion, hollow microspheres, heat flow.
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A0 IIUTAHHA BUSHAYEHHSA PAIIIOHAJIBHUX PEKUMIB POBOTHU
YHIBEPCAJIBHOI'O BE3ITOPIITHEBOI'O IIJIAHI'OBOI'O BETOHOHACOCA

B crarTi npejcTaBieHi pe3yabTaTH MONEPEIHIX TOCTIIKEHb IS 3HAXOKEHHSI PalliOHAJIbHUX PEKUMIB PO-
00TH yHIBEpCAJIbHOTO OE3MOPIITHEBOrO IIJIAHIOBOT0 OETOHOHACOCA 3 T1IpaB/IiYHUM MPUBOJIOM B yMOBaXx Oy-
niBenpHOro Maiinanuuka. IIpoBenennit 4oTupbOX(pakTOpHUI EKCIIEPUMEHT, B IKOMY TUCK HarHiTaHHS OETOH-
HO CyMiIli Ta MPOAYKTUBHICTH JOCHTIHKYBAIUCS B 3JIEKHOCTI BiJl YOTHPHOX HE3aJIECKHUX (PAKTOPIB 3 BUKO-
PHUCTaHHSIM IIEHTPATLHOTO OPTOTOHAILHOTO KOMITO3UIIIMHOTO IJIaHy 2-T0 TOPsAKy. B pesynbprari oTpuMaHi
PIBHSHHS perpecii Juis KOKHOI (QYHKIIIT, 32 IOMOMOTOO KX 3HAWJICHO pallioHaJbHi Jiaa30Hu TeXHOIOTi4-
HUX TIapaMeTpiB poOOUHX MPOIECIB.

KarouoBi ciioBa: yHiBepcanbHHI 0€3MOPIIHEBUI NNIAHTOBUH OETOHOHACOC, PIBHSIHHS perpecii, THCK HarHi-
TaHHsI OETOHHOT CyMIllli, TPOYKTUBHICTh OETOHOHACOCA, PAIliIOHATbHI PEXUMHU POOOTH.

Beryn. Cepen BiIOMHX KOHCTPYKIH
0OETOHOHACOCIB JUIsl Cy4yacHOro OYIiBHUIITBA
[1-4] npu BUKOHaHHI TOPKPET-POOIT MOKPUM
CrocoOOM Ta TPaHCIOPTYBaHHS OYIIBEIbHHUX

cyMimied B ymoBax OyiBeJIbHOrO MaiijaH-
YHKa 3acIyroBy€ yBaru HOBAa KOHCTPYKIIiS
YHIBEpCaJIbHOTO O€3MOPIIHEBOTO IIJIAHTOBOTO
oerononacoca [5]. IllmanroBi GeToHOHACOCH
MIMPOKO BHKOPHUCTOBYIOTHCSI TPH 3BEICHHI
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OyniBeNb KyMoabHOI GopMU CITOCOOOM MOK-
poro TtopkperyBanHs B CIIIA dipmoro
«Monolithic Constructors, Inc» [6]. Hoa ma-
[IMHA TPUBAOIIIOE CBOEI YHIBEPCAIBHICTIO,
MOKJIMBOCTAMM HAAIMHOI eKcIuTyaTalii Ta
IMIUPOKUM DPETYJIIOBAaHHAM POOOYMMHU PEKH-
mamu [7-9].

MeTo10 1aHOIO AOCJHIIKEHHS € IOIe-
pelHE BHU3HAUEHHS pAalllOHATBHUX PEKHUMIB
pobGoTH  yHiBEpcambHOTrO  OE3MOPIIHEBOTO
[IJIAHTOBOTO O€TOHOHAcOCA.

O0’ekTOM A0CITiT:KEeHb € poOoUi Mpo-
[[ECH MAIllMHU M1 4ac TPAaHCIOPTYBaHHA Oy-
JBEJIBHUX CcyMileil B yMoBax Oy/iBeIbHOTO
MalgaH4YHKa.

IIpeameToM J0caiTzKeHb € YHIBepCallb-
HUN Oe3MOpIIHEBUN INIJTAHTOBUI OETOHOHa-
coc.

Pe3yabTaTn nociaigkennb. g nonepe-
JHIX JOCIIKEHDb IO 3HAXOHKEHHIO Jianas3o-
HIB palliOHATPHUX PEKUMIB POOOTH HOBOI Ma-
muHMY  OyJa  BHUKOpPHCTaHa  IIporpama
«MathCad-14 Professional».

Jns  MakcUMallbHOTO — IPUOJIMKEHHS
eKCIUTyaTallii yHiBepCaJlbHOIO IUIAHTOBOTO
OeToHOHacoca B yMOBax Oy/iBEIbHOTO Maii-
JTAaHYMKa MTPHU IPOBEIEHH] JOCIIKEHb IPUIH-
ATO, 110 JaJbHICTh TPAHCIIOPTHOI MaricTpai,
0 KM HarHIiTaeTbcs CyMill CTaHOBUTH 30 M.
Ckuag 0€TOHHOI CyMilll, sIKa BUKOPUCTOBYBa-
Jacs AJis 1OCIPKEHHS, TpUBEIeHO B Ta0u. 1.

Tabnuyst 1 - 3micm minepanbHUX KOMNOHEHMIS |
600u 6 1 m> bemonnoi cymiwi pyxnugicmro 11=8cm

B Takomy BUIaKy THCK HarHiTaHHS Oe-
TOHOHacoca (ps, MIIa) po3rnsaaBcs Kk QyHK-
miss Y1, a NPOAYKTUBHICTH YHIBEPCAIbHOTO
1IaHroBoro 6eToHoHacoca (Ilrexs, MY/T) K
dbynkmisg Yo. i Gyskmii 3anexHi Bix HACTYII-
HUX ()aKTOPiB B KOJJOBAHOMY BHIJISIL:

X1 — pyxnuBicth 6eronHoi cymimti (I1,
cM); X2 — BHCOTa 3a30py B J1e(hOpPMOBAHOMY
nutadry (h, mm); X3 — giameTp 1nuianra B KOp-
myci 6eToHoHacoca (d, m); X4— gacrora obep-
TaHHS poTopa (1, XB).

ODyHKIIIT MOKAa3HHUKIB B 3aJIKHOCTI BiJ
YOTHUPHOX He3anekHuX dakTopiB Y1 =T (X1, x2,
X3, Xa), Y2 =T (X1, X2, X3, X4) JOCIIIDKYBAIUCS 3
BUKOPHUCTAHHSM IEHTPAJIBLHOIO OPTOTOHAIIb-
HOTO KOMITO3UIIIHHOTO TUIaHy 2-TO TOPSAKY
[10].

JiamazoHn  BapitrOBaHHS
MpeACTaBICH] B Ta0JI. 2.

3MIHHUMU

Tabnuysa 2 - [ianazonu eapito8anus 3MiHHUMU

B/LL = 0,46

HaiimeHnyBaHHS KOMITOHEHTIB CyMili
Kr/m3

I'panitHuii me6inp dpakmii 3-10 mm | 1235

[Ticok 3 Moaynem kpymHoCTi My, =

18 625
[oprnangnement M400 370
Bona, n 170

Bucora
3asopy B |/lia- Hac-
Xapak- Komose |Pyxnu- ebop- | mer TOTa
P 3Ha- Bicts Ge- | CPOP p o0ep-
TepHC- . |moBa- ia-
YCHHA TOHHO1 TaHHA
TKa (baxropy | cymimi HOMY Hra, oTopa
py ¢y nuiadry, |d, M P I; ?
n, XB
h, mm
Ocnos- 0
Hutl pi- .X'j 8 3 0.05 45
6eHb
InTep-
Ban Ba 2 2 0.025 |25
pito-
BaHHS
Bepx-
Hil pi-|+1 10 5 0.075 |70
BCHb
Hux-
Hill pi- -1 6 1 0.025 |20
BCHb
opani | g 414 5172 [0,172  |0.01465 |10
TOYKH
+1,414 10,828 |7,828 0.08535|80

TucKk Har"iTaHHs Ta TNPOJYKTHUBHICTh
HOBOTO IIIJJTAHTOBOTO O€TOHOHacoca JOCIi-
JOKYBAJMCSL 3 ypaXyBaHHSM TEXHOJIOTTUYHUX
napameTpiB, IO BHU3HAYAIOTh pPOOOTY Ma-
HIMHH.

Matpunus niaHyBaHHS 3 pe3ylbTaTaMu
BUKOHAHHUX PO3paxyHKiB HaBeleHa B Ta0OM. 3.
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Tabauya 3 - Mampuys nianysanns

dakropu q?yHKHiﬂ q?yHKHiﬂ
Ne BIITYKY | BIATYKY
X3 3Hau. X4 3Ha4. |x; 3Ha4. |Xx1 3nau. |Y: Y,
1 -1 0,025 |-1 20 -1 1 -1 6 0.675 1.051
2 +1 0,075 |1 20 -1 1 -1 6 0.086 9.457
3 -1 0,025 |+1 70 -1 1 -1 6 8.271 3.678
4 +1 0,075 |+1 70 -1 1 -1 6 0.84 33.1
5 -1 0,025 |-1 20 +1 5 -1 6 0.66 0.778
6 +1 0,075 |-1 20 +1 5 -1 6 0.067 7.004
7 -1 0,025 |+1 70 +1 5 -1 6 8.088 2.724
8 +1 0,075 |+1 70 +1 5 -1 6 0.822 24.976
9 -1 0,025 |1 20 -1 1 +1 10 0.566 1.06
10 +1 0,075 |1 20 -1 1 +1 10 0.058 9.538
11 -1 0,025 |+1 70 -1 1 +1 10 6.933 3.709
12 +1 0,075 |+1 70 -1 1 +1 10 0.716 33.384
13 -1 0,025 |-1 20 +1 5 +1 10 0.555 0.81
14 +1 0,075 |1 20 +1 5 +1 10 0.057 7.288
15 -1 0,025 |+1 70 +1 5 +1 10 6.793 2.834
16 +1 0,075 |+1 70 +1 5 +1 10 0.702 25.508
17 -1,41 |10.01465 |0 45 0 3 0 8 9.144 0.711
18 +1,41{0.08535 |0 45 0 3 0 8 0.246 24,131
19 0 0,05 -1,41 |10 0 3 0 8 0.038 1.84
20 0 0,05 +1,41 |80 0 3 0 8 2.415 14.722
21 0 0,05 0 45 -1,4110,172 |0 8 0.776 10.025
22 0 0,05 0 45 +1,41(7,828 |0 8 0.744 5.676
23 0 0,05 0 45 0 3 -1,41 {5,172 |0.89 7.298
24 0 0,05 0 45 0 3 +1,41 {10,828 |0.668 9.021
25 0 0,05 0 45 0 3 0 8 0.764 8.456
26 0 0,05 0 45 0 3 0 8 0.761 7.315
27 0 0,05 0 45 0 3 0 8 0.772 8.947
28 0 0,05 0 45 0 3 0 8 0.762 8.286
29 0 0,05 0 45 0 3 0 8 0.759 8.771
30 0 0,05 0 45 0 3 0 8 0.769 7.422
31 0 0,05 0 45 0 3 0 8 0.775 8.920

B pe3ynbpTaTi npoBeEHUX pO3paxyHKIB
OTPUMAaHO PIBHSAHHS MHO>KMHHOI perpecii s
YOTUPHOX 3MIHHUX (DAKTOPIB:

Y, = 1.812 — 1.958 - X, + 1.466 - X, —
—0.149-X, + 1.018- X? +

+0.076 - X2 — 0.051 - X2 — 1.551 -
X;-X,+016-X;-X,—0.164-X,-X, (1)

[TapHi 3aneXHOCTI TUCKY HarHiTaHHS
B1Jl TapaMeTpiB, SKi BUILEBKa3aHi, MpeICTaB-
JieHi Ha puc. 1-4.

Ha puc. 1 mpeacraBnena 3aJIe:KHICTh TH-
CKy HarHiTaHHs OeToHHOi cymimni Big ii pyx-
JIUBOCTI.

n =45 xs™ = const
d =0.05 M = const

h =3 MM = const

pw. MIla

IL em
Puc. 1. 3anexcnicmo mucky HacHimanmsa 6emoHHoT
cymiwi 8i0 it pyxaueocmi

MakcumanbHO TONyCTUMHI THCK B pO-
0ouilf YacTUHI THYYKOTO IIUIAHTa B KOPIYCl
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MAIlUHH, TIPU IKOMY 3IHCHIOETHCS TPAHCIIO-
PTYBaHHs CyMilllel [IUIAHTOBUMH OETOHOHA-
cocamu, He niepeBuinye 1,6 Mlla, nmpo 1o cBi-
J9aTh TEXHIYHI XapaKTEPUCTHKH IMEPUCTAIIb-
tnuHuX nutadriB [11]. I'padiuna 3amexHicTh
(puc. 1) cBimuuTH TPO TE, IO JUISI TPAHCIIOP-
TyBaHHS cyMimed pyxiauBicTio I1 < 8 cm Tuck
HarHiTaHHA CIIiJl CTBOPIOBATH BUILUM B TIOPiB-
HSHHI 13 poOOYMM, MPHU SIKOMY EKCIUTyaTy-
IOTBCS iI04i CydacHi O€3MOpIIHeB] MIJIAaHTOBI
O6eToHOHacocu. Pobounii miamna3on pyxJmMBOC-
Tell cymimieid B ;anomy Bunaaky [1=8...10 cm.
Po6ora yHiBEpCabHOTO MIJITAHTOBOTO O€TOHO-
Hacoca B MOJAIBIINX JOCIIPKEHHSIX, TaKHUM
YUHOM 3J1IiCHIOBAJIaCh Ha CyMilIaxX PyXJIMBi-
CTIO 13 BKa3aHOTO Jliara3oHy.

BukopucTaHHs HOBOi MalllMHU B TEXHO-
JIOTIYHUX KOMIUICKTaX MajaorabapuTHOro o00-
JaJHaHHSA TPH BHKOHAHHI POOIT CrocoOom
MOKpOro TopkperyBanHs [12-14] ta TpaHcrio-
pTyBaHHI Oy/AiBEIbHUX CyMillel TpyOOompoBo-
10M Oy = 0,05 M, BimoGpakeHo B yMOBax I1o-
OymoBH ApHHX 3aJCKHOCTEH (puc. 2-4).

Ha puc. 2 nmokazana 3aexHiCTh TUCKY Ha-
THITaHHS BiJI BUCOTH 33a30py B Je(pOpMOBaHOMY
IDIAHTY i €0 TPUTUCKHUX POJIMKIB POTOPA,
110 06epTaAOTHCA 3 YacTOTOR0 N=45xB™.

d=0.05m=const; TT=8cm=const; n=45xs*=const.
e MIla 5 = -

23

b, s

Puc. 2. 3anexcnicmo mucky nHacnimanus 6emonuoi

cymiui 8i0 eucomu 3azopy 6 0epopMosaHoOMy
wianey

PesynmpTat mocmimkeHb moKaszaiu, M0
CYMIII TPaHCIIOPTYETHCS NMPHU BIAHOCHIN cTa-
OLIBHOCTI YMOB 1O J16()OPMOBaHOMY LUIAHTY
B KOpIryci 6eToHOHacoca B Jiana3oHi BUCOTH
3a3opy h=1...3 Mmm.

[Ipu 1pOMy 3alIeXHICTh THCKY HarHi-
TaHHS BiJ] JlaMeTpy IIJIaHTa B KOpIyci O6ero-
HOHAcoca MOXJIMBO IpOaHaji3yBaTu IO Ipa-
¢b1uHiil 3a51eKHOCTI Ha puc. 3.
n=45xs*=const; h=3mm=const; [1=8cm=const

. MTTa

dum, M

Puc. 3. 3aneaxcnicmo mucky nacnimanns bemonnoi
cymiwii 8i0 diamempy winauneda 6 Kopnyci Oemouo-
Hacoca.

3ajeKHICTh THCKY HAaTHITaHHS OETOHHOI
CyMIIII BiJ] AlaMeTpy LUIaHTa B KOpITyci O0eTo-
HOHAcoOCa CBIAYUTH MPO T€, K TUCKH HaTHi-
TaHHS MOXKE 3a0€31EUNTH MAILMHA [IPH BUKO-
pucTaHHi Hacoca i poOoTH B yMOBax Oy/Ii-
BelbHOro Maimanumka: mpu 01=0,032wm;
p1=1,6 MIla, npu d2 = 0,05m; p2 = 1,0 MI]a,
mpu dz =0,075m; p3 = 0,5 MIla. Takum 4uHOM,
JUII HOPMAJIBHOT pOOOTH IIJIAHTOBOTO OETOHO-
Hacoca 13 TiIpaBIiYHUM MPUBOJOM BITHOCHO
JAHUX HOTO TEXHIYHOT XapaKTePUCTUKU MOXK-
JIMBO BUKOPUCTOBYBATHU JJIs1 pOOOTH HA IIIJIaH-
rax BUIIEBKAa3aHMX JiaMeTPiB, IO JO3BOJISIE 3
ypaxyBaHHSIM KOHKPETHHUX YMOB HaJaullTy-
BaTH HOro Ha HEOOX1AHY MPOJAYKTUBHICTb.

Ha puc. 4 nmpencrasneHa 3ai1exHiCTb TH-
CKy HarHiTaHHs OETOHHOI CyMIII BiJ] 4aCTOTH
o0epTaHHs poTopa.
d=0.05m=const; h=3mm=const; [I=8cm=const.

Pre. MITa

T0

II.;BJ 1
Puc. 4. 3anexcuicmo mucky nacnimanus 6emonnoi
cymiwi 6i0 vacmomu 06epmanHs pomopa.

I'padiuna 3anexXHICTh CBITUYUTH PO TE,
10 JUTSI CTBOPEHHS HOPMAIBHUX YMOB B PO0O-
4iif 30H1 MpU BUKOHAHHI poOIT crnocoboM Mo-
KpOTO TOPKPETYBaHHS TUCK HarHiTaHHS TIOBU-
HEH 3HAaXOJUTHCS B Jliala3oHi 4acToTu obep-

HAYKOBHE BICHHK BYAIBHHLITBA, T. 93, No3, 2018

[ 202 |




BYAIBHUIITBO

TaHHA poTopa N = 22 ... 40 xB™! (miamerp 1u1a-
Hra Jus = 0,05Mm). Xapakrep rpagiunoi 3amex-
HOCTI UTIOCTPYE MPSMY MPOTIOPIIAHICTh TUCKY
HArHITaHHS BiJl 4acTOTH OOEpTaHHS pOTOpa
O6eToHOHacoca.

AHai3 IpoAyKTHBHOCTI HOBOTO YHiBEp-
CaJILHOTO IIIJJAHTOBOTO OETOHOHACOCA B 3alie-
YKHOCTI BiJl IICHTUYHUX TEXHOJOTIYHUX Mapa-
MeTpiB (Tabi. 1) BUKOHAHO TaKOXX 3 BUKOPHC-
tanHsM nporpamu  «MathCad-14 Profes-
sional». YucenpHi 3Ha4eHHs QYHKIT BIATYKY
(Y2) naBeneni y Tabm. 3.

B pe3ynbraTi npoBeeHUX pO3paxyHKiB
OTPUMAaHO PIBHSHHS MHOKMHHOI perpecii s
YOTHPHOX 3MIHHHUX (DaKTOPIB:

Y; =9.629 +7.519-X; + 495 - X, —
—1.323-X;+0.2- X, +1.196- X? +
+0.079 - X2 + 4.652- X, - X, — 1.147 - X,

X3+ 0.062 X, - X, —

—0.788 - X, - X3 2

[TapHi 3a1€KHOCTI MPOTYKTUBHOCTI BiJl
BIUIMBY NapaMeTpiB, sKi BKazaHi y Talm. 2,
MpeAcTaBieHi Ha puc. 5-8.

Busnayenns ¢yHKIii, sKa JOCTIIKY-
€ThCsl (MPOYKTUBHICTH OETOHOHAcOCA), MPO-
BEJICHO NPH BUKOPUCTaHHI OETOHHOI cyMirri
BIJIMOBIAHOI PYyXJIMBOCTI 13 Jiamna3oHa pario-
HalbHUX 3HauyeHb 11 = 7...9 cm (puc. 5) npu
TUCKY HarHiTanHs p = 1,0 MIla.
n=45xs"=const; d=0.05m=const; h=3mm=const.

Tlress, 3211

0 ‘l
TL cm
Puc. 5. 3anescnicmo npodykmusenocmi bemonona-
coca 8i0 pyxausocmi 6emoHHoi cymiuti

3anexHICTh TMPOJYKTUBHOCTI HOBOTO
[IUTAHTOBOTO 0€TOHOHACOCA Bl BUCOTH 3a30Py
B AehopMOBaHOMY IIJIAHTY TPEACTaBICHA Ha
puc. 6.
n=45xs=const; d=0.05m=const; [I=8cm=const.

I'padiuna 3a5exHICTD Ha pUC. 6 TO3BOJISIE
BU3HAYUTH MPOAYKTUBHICTH HOBOI'O OETOHOHA-
coca B paHilll BU3HAYEHHNX IPAHUIIIX BICOTH 3a-
30py B Ae(h)OPMOBaHOMY IUIAHTY (pUC. 2).

L3
Thes, 3771

I, nem
Puc. 6. 3anexcricmo npodykmuenocmi 6emoHoHa-
coca 6i0 sucomu 3a30py 8 0eqhOPMOBAHOMY UIIAHZY

3aJIe)KHICTh IPOYKTUBHOCTI BiJ Tiame-
TPy IUIAHTa B KOpIyci OETOHOHAacoca mpe-
CTaBJICHA Ha pucC. 7.
n=45x1§'1=const; h=3mm=const; IT = 8 cm = const.

Mrea, 90

”y

25 _).

dimn M
Puc. 7. 3anexcnicmo npooykmusernocmi 6io diame-
Mpy Wianea 8 KOpnyci bemoHoHacoca.

I3 rpadgiuHuX 1aHUX MOMKJIMBO BH3HA-
YUTHU MPOAYKTUBHICTh OETOHOHACOCA IIPH EKC-
IJTyaTallii Horo Ha uIaHTax pi3HOTo JiaMeTpa,
K1 BKa3aH1 B HOT0 TEXHIUHIN XapaKTepUCTHUIL.

[Ipssma mponopuilHICT —cHocTepira-
€TbCS B 3AJIEKHOCTI MPOJYKTUBHOCTI Bij yac-
TOTH oOepTaHHs poTopa (puc. §).
d=0.05m=const; h= mm = const; IT = 8 cm = const.

Teex, 3T 30

. xet

Puc. 8. 3anesxcnicmo npooyxmusnocmi 6emonona-
coca 6i0 uacmomu 0bepmanHs tio2o pomopad.
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3aJIe)KHICTh MPOAYKTUBHOCTI O€TOHOHA-
coca BiJ YaCTOTH 00epTaHHsS pOTOpa MOKas3ye,
IO 3 ypaxyBaHHSIM pOOOYOro THCKY HAarHi-
TaHHS TpU CTaOIILHUX yMOBax poOOTH Ma-
IIMHY HOTO MPOAYKTHBHICTh TOBUHHA OYTH HE
6inbmre 10 M3/

TakuMm 4WHOM TOIEpeAHIN aHa3 po-
00T HOBOTO YHIBEPCAJIBHOTO IILIAHTOBOTO
OeToHOHAcOca J103BOJISIE apryMEHTOBAHO IIi-
JIIUTH 10 TPOBENCHHS EKCIEPUMEHTAIBHHUX
JIOCJIIIKEHb.

BucHoBKu:

1. 3HaiimeHi piBHAHHS perpecii, sKi J03BO-
JSIFOTH TIPOBECTH TOIEPEAHIN aHai3 po-
00TH HOBOTO YHIBEPCAIBHOTO IILIAHTO-
BOr0 OETOHOHACOCA i3 T1IPaBIIYHUAM MIPH-
BOJIOM.

2. TlpoBemeno anami3 3aleXHOCTEH THUCKY
HarHiTaHHs OETOHHOI CyMIIIl B TPaHCIIO-
pTHHI TpYOOMPOBiA Ta MPOIYKTHBHOCTI
OCTOHOHAcoca BiJl OCHOBHHUX IapaMeTpiB
pobouoro mporiecy:

- PYXJIMBOCTI OETOHHOI CyMiIlIi;

- BHCOTH 3a30pY B Ie()OPMOBAHOMY ILIAHTY;

- JiamMeTpy IIJIaHra B KOpmyci OeTOHOHa-
coca;

- 4acTOTH O0epTaHHS POTOpA.

3. 3HalifieHO palioHaIbHI Jlialla30HU TEXHO-
JOT1YHUX HapameTpiB poOOYUX MPOILECIB
3 BUKOPHCTAHHSM HOBOTO YHiBEpCaib-
HOTO IIJJAHTOBOT'0 O€TOHOHAcOCA:!

- pyxymBicTb OeToHHOi cymin IT=38...10 cm;

- BUCOTA 3a30py B J1€()OPMOBAHOMY ILIUIAHTY
h=1...3 mm;

- IiaMeTp IUIaHra B Kopmyci 6eToHOHacoca:
IpU TPAHCIOPTYBAaHHI OETOHHOI CyMmilll B
yMoBax OyziBenbHOro Maiganuuka 0,032
M < dux < 0,075 M, TIpY BUKOHAHHI TOPKPET
po6iT MokpuM criocoooM 0,032 M < Ay <
0,05 wm;

- yactoTa oOepTaHHs poTopa (THCK HarHi-
TaHHS Py = 1,0 MIla) npu BUKOHaHH1 poOIT
CIoco0OM MOKPOT'O TOPKPETYBaHHS Ta Tpa-
HCIOPTYBAaHHI CyMilled Mo TpyOorpoBo-
max 22 xt<n <40 xs™.
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EmenbsinoBa U.A., Yaiika /1.0. K BOIIPOCY
ONIPEAEJEHUSA PAIIUOHAJIBHBIX PE-
KUMOB PABOTBbI YHUBEPCAJIBHOI'O
BE3IMNOPIHIHEBOTO HIJIAHI'OBOI'O BE-
TOHOHACOCA. B crartbe mpeactaBieHBI pe-
3yJIbTaTbl NMPEABAPUTCIbHBIX I/ICCJ'ICZ[OBaHI/Iﬁ JJIsL
OTIpEe/IeTICHNs] PANMOHAIBHBIX PEKUMOB PabOTHI
YHHBEPCAIBHOTO OE3MOPIIHEBOrO IIIJIAHTOBOTO
OeTOHOHAcoca C THJPABIMYCCKHM IPHBOIAOM B
YCIIOBUSIX CTpOHTENbHON ruiomanku. llposexen
4eThIPeX(aKTOPHBIA IKCIIEPUMEHT, B KOTOPOM

JIaBJICHNE HarHeTaHWs OCTOHHOW CMECH M TPOU3-
BOJUTEIBHOCT UCCIIEOBAINCH B 3aBUCUMOCTH OT
YEeThIPEeX HE3aBUCUMBIX (PaKTOPOB C HCIIOJIB30BA-
HHUEM LEHTPaJIbHOIO OPTOTrOHAJbHOIO KOMIIO3H-
[IMOHHOTO TUIaHa 2-To Topsiaka. B pesymnbrare mo-
Jy4eHbl YpaBHEHHS PETPECCUH TS KAKION PyHK-
LI1H, C TIOMOUIBIO KOTOPBIX HAWJIEHO pallOHAJIb-
HbIE JIMAINa30Hbl TEXHOJOTMYECKUX IapaMeTPOB
paboUYrx MPOIECCOB.

KuaroueBrnle ci10Ba: yHHBEPCAIBHBIN OCCIIOPIITHE-
BOM IIJTAaHTOBBIN OETOHOHACOC, YPaBHEHUE Perpec-
CHUH, JaBJIEHNE HarHETaHUsI OETOHHOW CMECH, TIPO-
W3BOJUTEIHLHOCTh OCTOHOHACOCA, PALMOHAILHBIC
PEXKHUMBI pabOTHI.

Emeljanova I.A., Chayka D.O. TO QUESTION
THE DETERMINATION OF RATIONAL
MODES OF UNIVERSAL NON-PISTONS
HOSE CONCRETE PUMP. The article presents
the results of previous studies to find the rational
modes of operation of a universal, non-pistons
hose concrete pump with hydraulic drive in the
conditions of the construction site. A four-factor
experiment was carried out in which the compres-
sion pressure of the concrete mixture and the
productivity were investigated depending on four
independent factors using the central orthogonal
composite plan of the 2nd order. As a result, we
obtain regression equations for each function, by
means of which rational ranges of technological
parameters of working processes are found.

Key words: universal non-pistons hose concrete
pump, regression equation, pressure of injection of
a concrete mix, productivity of concrete pump, ra-
tional working regimes.
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OCOBJMBOCTI BUKOHAHHS BETOHHHUX POBIT B YMOBAX BYIIBEJIBHOI'O
MAMJTAHUYUKA

VY crarTi po3risanaTbes OCOOTUBOCTI BUKOHAHHA OETOHHMX POOIT B yMOBax OyliBeNbHOTO MaiJIaHYMKa,
cniocoOu OeTOHyBaHHS, 3aKOPAOHHUHN TOCBiJ] BUKOHAHHS TaKKX po0iT. Po3rismaioThCs nepeBaru KOMILIEKTIB
o0JiaJiHaHHS TIPU CYMIIIIeHH] onepalliid y yaci. [IpormoHyeThest 171si BAKOHAHHS POOIT CIOCOO0OM MOKPOTO TO-
PKpeTyBaHHS KOMIUIEKT MajiorabapuTHOTO O0JIaJiHAHHA 3 Oe3MOPITHEBUM OETOHOHACOCOM Ta 3MiIllyBayeM
rpaBiTauiiHO-IPUMYCOBOT i1, IKUH OCHAIIEHO T'1IPOIPUBOIOM.

Kuro4oBi ciioBa: KOMIUIEKT MajioradapuTHOrO 00JIaJHAHHS, CYMIIIIEHHs OIepalliii y yaci, crocid MOKporo
TOPKPETYBAHHS.
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