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OLIHKA TEINVIOTEXHIYHOI'O HOTEHHIAJY CTIH
BYAHUHKIB 3 IPUPOJAHUX MATEPIAJIIB

BiHHULIbKH HAI[IOHATBHUN TEXHIYHUNA YHIBEPCHTET

Anomauin
Buxonano cnpoby oyinumu mennomexHiyHuil nOMeHYian e@hexmueHux 020pO0dCYIOUUX KOHCMPYKYIU 3
NPUPOOHUX Mamepianié Ol 36e0eHHsi MAION06epxosoi 3a0y0oeu. Posenanymo eapianmu e1aumyeants cmin 3 co-
JIOMU, 2TUHU, KOCmpu aboHy/Kononenw. Tlokaszano, wo cmina 3 apbonimogux 610Ki6 80100i€ MAKCUMATLHOIO MENL0-
6010 iHepYIEIO NPU BUCOKOMY 3HAYEHHT CYMAPHO20 MEPMIYHO20 ONOPY 020p00HCYI040i Konempykyii cminu. [lpu yvouy
iHme2panbHUull ROKAZHUK MENJIOMEXHIYH020 NOMEHYIALy MAaKol CMIHU € HAUOLTbUUM.
Karouosi ciioBa: npupoHi OyniBesbHI MaTepiaiy, MOJIETIOBaHHS, TEIIOBA 1HEPILis.

Annotation

An attempt to assess the heat engineering potential of effective enclosing structures from natural materials for the
construction of low-rise buildings was made in this paper. The options of walls’ design from straw, clay, flax/hemp
sheave are considered. It is shown that the wall of hempcrete blocks has the maximum thermal inertia at a high value
of the total thermal resistance of the wall protecting structure. At the same time, the integral index of the heat
engineering potential of such a wall is the largest.

Keywords: natural building materials, modeling, thermal inertia.

Beryn

B Hamriit mepxaBi cepen HAUTOMMPEHIIMX TPUPOIHIX MaTEPiaIiB Ta «3EIICHUX» TEXHOIOTIIHUX
PIIIEHB CIIiT BIAMITHTH: BITOMUI BXKE HE OJHO CTOJNITTS caMaH, apOomiT (30ipHHU a00 MOHOMITHUH, pi3-
HOBHUJIOM SIKOTO € KOCTPOOETOH Ha KOCTPHIII TEXHITHOI KOHOILTI, JIbOHY) JIepeB’sTHE KapKacHe Oy/1IBHUITBO
(3py0Ou, moaBifHMI KapKac 3 epEKTHBHUM yTEILTIOBaYEM ), 3eMJICOMT (BUKOPUCTAHHS MIIIKIB 3 3eMJICIO B
SIKOCT1 OyIiBETHPHOT O MaTepialy HECyduX CTiH), COJIOM’ STHI MaHeli (CaMOHeCydi 3 BKITIOYEHHSIM Y HeCy- Yuit
JepeB’sSiTHIi Kapkac eQeKTHMBHOrO MNPUPOIAHOTO YTEIUTIOBa4a — COJIOMH) a00 YIIUTbHEHI 0 TEeBHOL
IITEHOCTI OJOKK (HECydi elIeMeHTH CTiH), Tophobmoku tumy «l'eokap» a TakoXX Pi3HOMAaHITHI iX KOMOi-
Harril.

[Ipu ocrarouHOMy BHOOpI MPOEKTHOTO PIIIEHHS IIOAO 3BEACHHSA BIACHOTO JKHUTIA IMOTEHIIHHUH
3a0yTOBHUK TTOBMHEH OOpaTH 3 MOMDK ICHYIOUMX TEXHOJOTIA Ta MaTepialiB BapiaHT, [0 MaKCHUMaJbHO
BimOBila€ HOro mMoTpedaM B KOHTEKCTiI €KOJOTIYHUX, eKOHOMIUHUX, (i3i0JOTi9HNX, ECTETHYHUX CKIIa-
nmoBux [1].

Bubip tumy matepiany 1 3B€IEHHS OTOPOKYIOUUX KOHCTPYKIIIH CTiH, €EMEHTIB TepEeKpHT -
TSI/TIOKPUTTS HE 3aBXKIU OUYEBUIHIN, MTOTpeOye OMHOYACHOTO aHaJi3y MiJIOl HU3KHU BIUTHMBAIOYNX (haKTOPIB
[2]. Sk 3ayBaxkye FO. M. JlamiH y cBoiil po6oTi [3] «KiNbKiCTh QakTOpiB, IO MIATAIOTH OONIKY Ta aJeK-
BAaTHOMY pearyBaHHIO B MPOIIECi CTBOPEHHS eKOOYIMHKY, HaIdy€e THUCSAYi, Ta BCI BOHHU ITOB’sI3aHI OUH 3
omHUMY». OTHUM 3 TOIIOBHUX (DAKTOPIB 3a3BUYAl € EKOHOMIYHHIA KpUTEpiit [4].

OnrtrManibHe pilleHHs L1010 MaTepiaxy Moxe OyTH NPUHHSATO HpU MOPIBHAHHI OCHOBHUX TEXHi-
KO-€KOHOMIYHUX MOKa3HUKIB BAPTOCTI MaTepialliB, TEXHOJIOTIYHOTO TPOIIECY 3BEEeHHs X04a O y TepIio-
My HaONMFDKeHHI. Y BWITaJKax BaraHb a00 HEBU3HAYEHOCTI, JUIA TTOJICTIIIEHHs] BUPIMIEHHS 3a7adi MOXKHA
3aCTOCYBATH PIi3HI aJTOPUTMHU JUTS BUSBJICHHS JOLUIBHOCTI MPUIHATOrO BapiaHTy MPOCKTY, HAMPHUKIA
BKa3aHi y poborax [5, 6].

Pe3yabTaTtn gociainkeHHs

Jnst KibKiCHOT OL[IHKHM TEIUIOBTPAT Yepe3 CTiHM OyHiBiIi MOXKHA BUKOPUCTATH TaKe IMOHATTS SIK Te-
rioBa inepiris [11-13], o moka3ye HACKIIBKU OrOPOJKYIO4Ya KOHCTPYKITS € () eKTUBHOKO 3 TOUYKH 30PY
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nepiony 4acy, Ipu sIKoMy BilOyBa€eThCsl cTabimizallis TeMepaTypy 30BHIIIHBOT Ta BHYTPIIHBOT MOBEPXHi
cTinu. Sk 3a3Havae aBTop [7], AN OropoKYHOUMX KOHCTPYKLIHM CTiH, sIKi ()aKTHYHO 3aBXIW € Oarato-
[IapOBUMH, HEMOKJIMBO BUKOPUCTOBYBATH 3aJISKHOCT] TPUBAJIOCTI KBa3iCTalliOHAPHOTO TEIJIOBOTO MPO-

uecy (4acy TeruioBoi iepuii) 7, B IPOCTOMY BHJII JIJIS1 OJJHOPITHOT CTIHKHU:

t=71 cpSR, 1)

1€ ¢ — TETUIOEMHICTh Matepiaiy cTiHH, KJ[K/Krxwm;
0 — IyCTHHa, KT/M;

R = 6/ A — Tepmiunmii omip M*xK/Br;

0 — TOBILIMHA, M;

A — TEIIONPOBiAHICTh MaTepiany cTinu, Br/mMxK.

Tomy JiIsl YUCETLHOT0 MOJICIIOBaHHS Oy1eMO BUKOPHCTOBYBATH aHAITUYHY 3aJICKHICTD i Oara-
TOIIAPOBUX CTiH [7]:

7,=15 , )

ne T, — 4ac iHepuii OHOPIIHOI CTIHN TOBIIMHOIO § 3 NapaMeTpaMu nepuioro mwapy [7]:

T=cpd’nil, 3)

u i i

Sn— (akTop I11apyBaTOCTI OrOPOHKYI0UO0T KOHCTPYKIT CTiHU [7];

S={356°- &°+ /112 pS&iAS . L 8 as 5 59 (4)
—_— —t
n 2 ciii[ 12 )(3 D
1 ep by @28

Iie 0 —3aralibHa TOBIIIMHA KOHCTPYKIIii OaraTomapoBoi CTiHY;
01— TOBIIMHA TIEPIIOTO MIapy 6araTomapoBoi KOHCTPYKIIII CTiHU;
n

S = Z § — TOBIHMHA OrOPOKYIOYO]I KOHCTPYKLIT CTIHU MOYMHAIOYH 3 APYroro mapy i = 2.
j=i 1

OxpiM IBOTO I TIOPIBHSIHHSI TEIUIOBOI iHEPIIi CTiH 3 PI3HUX KOHCTPYKTHBHUX €IEMEHTIB BUZHAYECHO
0e3po3MipHU MTOKa3HUK TerIoBoi iHeprii D 3a [8]
n

2.0 3(s-R) 5)

27Ac, p,
T

T — nepion TEIIOBUX KOJIWBAHb, C.

Jiis BU3HAaYEHHS MOKAa3HHUKA TEIUTOBOI iHepiii D mpuiiHATO 1000BHIA Mepiof TEIIIOBUX KOIUBaHb, TOO-
To T'=24 - 3600 = 86400 (c).

JUst aHaui3y Ta YMCeNbHOTO MOJIETIOBAHHS BUKOPHCTAHO TPU THUIIH CTIHOBOI'O OT'OPOKEHHS YMOB-

HUX CTiH OyIMHKY 3 IPUPOTHUX MaTtepiaiiB (puc. 1): criHa 3 apOomity (THIl «A»), CTiHA 3 caMaHy (THIT
«b»), ctina 3 conom’sHO1 maneni (Tun «By»), 3 TaHUMH TEMIOTEXHIYHUX XapaKTEPUCTUK KOHCTPYKTHBHUX
mapiB (tabmn. 1). [Ipu yomy, 11 00’ €KTUBHOI OLIHKM BC1 CTiHM BUKOHAHO OJJHAKOBOi TOBUIMHU — 500 MM.
JIi1sl BU3HAYEHHS TIATOMOTO TUCKY Ha (yHIaMeHT Bary 1M2cTiHM moineHo Ha mupuHy cTinu 500 MM.

— xoedinieHT TemnosacsoeHns, (Br/mM?xK) i-Toro mapy KOHCTpYKIii;
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1. Banusno-nilana mWTyKaTypKa;

Crina Tun "A"

Al

20_|| 450

ApbGonit/hempcrete

L2
@

30

500

2. Apbonir;

3. Banusxo-nimana mryKarypka.

Puc. 1 I[Tonepeunnii po3pi3u BapiaHTIB KOHCTPYKIiiT OrOPOPKYIOUHX CTiH (THITH CTIiH «A», «by», «B»)

Crina Tun "B"
Camaw/Adobe

50_]] 400 || 50

500

2. Caman;

e

1. Banusno-nimana mryKkarypka;

3. BanuaHo-nimana mryKaTypKa.

Crina THn "B"
Conon'sna nanens/straw bale panel

50

1 50

500

1. Banusno-nilana WTyKaTypKa;
2. Conom'aHuii 6110K;
3. BanuaHo-nima#a mTyKaTypKa.

Tabmuis 1 — dizuko-MexaHiuHI XapaKTepPUCTHKH 0araToniapoBUX CTiH

KOHCprKTI/IBHI/Iﬁ map CTiHM IOYMHAKOYH 3CEpEaAHU l'IpI/IMiILIeHH)I

Di3uKo-MeXaHiuHI Tumn «A» Tun «b» Tun «B»
XapaKTePUCTUKH B Banns- Banns- Barmus-
. AMHSHO- . Banusino- BamnusHo-
€JIEMEHTIB KOHCTPYK- K ApOGomit HO- HO- . HO- Co- .
mimana . . minaxHa . N nimana
11 3 KOCTpH nim@ana mnim@a”a Caman MIaHa JIOM siHa
. mITyKaTyp- ITyKaTyp- HITYyKaTyp-
CTIHH a JIbOHY miTyKa- mITyKa- a HITyKa- NaHeNb xa
TypKa TypKa TypKa
[TuToma Temoem-
HICTBH MaTepiaTy
wapy, ¢; (JIx/krxK) 840 2300 840 840 880 840 840 1675.00 840
[9,10,12]
T 3
Py 0.02 0.45 0.03 0.05 0.4 0.05 0.05 0.40 0.05
Tt
mapy pr (R 1600 550 1600 1600 1400 1600 1600 120.00 1600
Bara 1m? ctinu 32 2475 48 80 560 80 80 47.40 80
T —
wapy 1 (BIAXK) 0.81 0.075 0.81 0.81 0.4 0.81 0.81 0.07 0.81
Koeg. TennozacBo-
€HHS WApy, S 8.90 2.63 8.90 8.90 5.99 8.90 8.90 0.97 8.90
(Br/m?*xK) [8]
Tepmiunwuii onip i-
TOro wapy, R 0.025 6.000 0.037 0.062 1.000 0.062 0.062 6.08 0.062
(M?xK/BT)
TToxa3Huk TemoBoi
in%)ui"iqmapy, 0.22 15.76 0.33 0.55 5.99 0.55 0.55 5.92 0.55
i=Ri %si

3ampornoHoBaHUH aBTOPaMU METOJ BH3HAUCHHS IHTETPaJbHOrO ITOKa3HHWKA IOTEHIIATy OTrOpOKYIO-
40i KOHCTPYKIIii CTIHH UIS OILIHIOBaHHS PI3HOXApaKTEPHUX 33 OMUHUIISIMHU BUMIPY KUTbKICHHX ITapamer-

piB moJIATa€ y HACTYITHOMY:

1. BwuzHauYeHHS HOPMOBAHOT'O MIOKA3HHUKA 3 PI3HUMHU OAMHUIIAMH BUMIpY BUKOHAHO 32 (popMyIoro

HopM,i

n

max,i

(6)

nen, — oTrpumana 3a Gopmyinamu (2)...(5) BeTMUUHA i-TOro NapaMerpy MOpiBHAHHS (AKB. CTOBOL

Tabm1. 1).
n

max,i

BCIX THIIIB CTiH;

— MakCHUMaJIbHE 3HaYEeHHS i-TOr0 IapaMeTpy MOPiBHSAHHS AJIs1 KOXKHOI i-TOT cTpiuku Tabiu. 1 ams

2. Jlng BpaxyBaHHS Bil’ €MHOTO KUIbKICHOT'O BIUIMBY IIapaMeTpy TUCKY Ha QyHIaMEeHT(IUM OiTb- mui
TUCK Ha (yHIAMEHT, TUM MEHIIA OL[iHKa MapaMerpy) oOuuclieHO 0OepHEeHYy 10 HOPMOBAHOI BEIMYM- HU
napamerpy 3aJIeKHICTh 3a GopMyIamMu
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1 nmax, found

c= = (7)
1
nnorm,i nfound,i
C.
d = ! = nmax, found
| , (8)
1
c n .
max, found found,i max, found
e nmaxy found — MaKCHUMaJIbHUHU TUCK Ha q)yH)IaMeHT 3 IOMDX TPbOX BAp1aHTIB BJIAIITYBaHHSA CTI1H;

Ntoung,j — THCK Ha GYHIAMEHT [UIst (-TOTO BapiaHTy BJIALUTYBAHHS CTiHM;

C — MakcHUMallbHe 3HaueHHs1 OOCpHEHOI 0 HOPMOBaHOI BETUYMHU MapaMeTpy MOPIBHSIHHS

max, found

«TUCK Ha (yHIaMeHT» (Tabu. 1) Ui BCiX THIIIB CTiH;

3. TuTerpanpHUil MOKA3HKK MMOTEHINATY i-TOT CTIHM BU3HAYAETHCA 38 (POPMYIIOI0
— n +d.
l,.=¢ z (A (9)

;(zni +d;)

Jle Zni +d, — cymapHuii IoKa3HMK MOTEHLialy i-TOrO BapiaHTy CTIHM BPaXOBYIOUYM THCK Ha (yH/a-

MEHT;
3

Z( Z n;+ d;) — cyma BCiX 3Ha4Y€Hb MMOTEHIIIANTY CTiH THIIB «A»...«By.
1

[NTopiBHSHHS 3HAYEHb IHTErPaJbHOTO MOTEHIIIaTy 00YHCIEHOro 32 JBOMA METOAMKAMH TPEACTAaBICHO
Ha puc. 2

|[HTerpanbHMK NOKA3HKWK TENAOTEXHIYHOro NoTeHLjiany cTiH

0.40

0.34

0.30

0.20

0.10

0.00
Crina Tun "A" (apbonir) Crina Tun "B" (caman) Crina Tun "B" (conom'aHa naxvens)

Puc. 2 TTopiBHSHHS iHTErpaJbHUX MOKA3HKUKIB MOTEHIIATY OrOPO/PKYI0U0i KOHCTPYKIIT CTIHH 3 IPUPOHUX MaTepiaiiB

OueBHuIHO, 10 OTPUMAaH] BEIMYMHU IHTErPAIILHOTO NIOKAa3HUKA € HEMOBHUMH, TOMY OJHO3HAYHUN BU -
0ip TYT CKJIaIHO 3pOOMTH. OCKUIBKM BOHH HE BPAaxoOBYIOTh PaiioOH OyAiBHHMLTBA, TEPMIH EKCILTyaTalil
KOHCTPYKLII cTiHu (OyniBii) 0e3 KamiTaJbHOro PEMOHTY a TAKOXX BIIACHE BapTICTh BIAILTYBAHHSL.

BucHoBkn
1. Oninka TEIIOTEXHIYHOrO MOTEHLIANy CTiH 3 MPUPOAHUX MaTepialliB 0COOJIMBO aKTyalbHa Ta AOLi-
JbHA [Ipy BUOOP1 THIY MaTtepiany CTiH Ui iHIUBiAyalbHOI 320y 10BH.
2. BukopucranHs apOomiTy 3 KOCTPH KOHOIUTI/JIbOHY Maiike BTpHUYi eeKTUBHilIEe HDK camaH, Ta B
MiBTOpa pU3u ePEeKTUBHIIIE HXK BUKOPUCTAHHS COJIOM’SIHUX TaHeNed B KOHTEKCT1 JOCHIKyBaHUX Hapa-

MeTpiB.
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