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P kyar

JKea KpL1IaMIBIFBI M/C

5-cypert. XKen XpU1IaMabIFBl MEH KyaT apachbIHAaFbl OailiaHbIC

KOpBITBIH/IBI. DJIEKTp 3HEPTUsIChIH OHJIPYre apHaliFaH KeJl SHEPreTUKAchl CajJachbIHIIAFbl
3epTTEyJiep DIJIEKTP SHEPruschl HAPBIFBIHAA aWTapiBIKTAl KBI3BIFYIIBUIBIK TyIbIpanbl. JKen
SHEpPIUsAChIH TUIMAI MaiifjajaHy »KaHApPThUIATBIH T'€HEpaLUsHbl JaMbITyFa, KyaTTbl MaijanaHy
KOX(QPUIHMEHTIH apTTHIpyFa )KoHEe OoceKere KabijeTTi AIeKTp IHEPTUSACHIHBIH OarachlH KaMTaMachl3
eTyre MyMKIHJIIK Oepe/i.

XKen typOunanmapeiH xobajay >KOHE OpPHATY Ke3iHJIE KOINTereH MmapaMeTpiiep ecKepiieni,
COHBIH 1IIHJE aya THIFBI3BIFBL, KEJIH KbUIAAMIBIFEL JKOHE KyaT Koa(duiumeHTi, Oy cyperre
KOPCETUITeH/ IEH MBIMAKTHIH OYPHIIIbl MEH YIIBIHBIH KbUIIAMIbIFbIHA OaliTanbICTHI (3, 4 5koHE 5).
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VJIK 621

HOJIIIK FUMAPATTAPIbIH SHEPTUACHI (ZERO-ENERGY BUILDINGS):
YWJIEP ©31EPIH KAJIAU DOHEPT'USIMEH KAMTAMACBI3 ETE AJIA/IbI

Myxamerxkan Ennap, Mykusat Epkanar, MypatoBa AKryJ, Mbip3adekoB O.timep
mukhametzhanov20@mail.ru, my.erkanat@inbox.ru, muratovaake.06(@mail.ru,
myrzabekovaliser8@gmail.com
JL.H. T'ymunes atsinaarsl Eypazus ¥1rTeik YHuBepcureti, KOO, “Onexrposnepreruka”
KadenpacbIiHbIH 2-1111 Kype cTyaeHTTepl, Actana, Kazakcran

Annatna. Byn Makanaga HenJlik SHeprus TYThIHATHIH FuMapartap (Zero-Energy Buildings,
ZEB) TypakThl COyJeT TEH OJHEPreTHKAJIbIK TOYEJCI3MIKTIH Heri3ri KOMIIOHEHTI peTiHzae
KapacTbIpblia/ibl. 3aMaHayd TEXHOJOTHsUIap, SPTYPJIl KIMMATTHIK JKaraaiiaapra OediMIeny jKoHe
HSKOHOMHKAJIBIK THIMILTIK TYPFBICBIHAH JKaHA JAepeKkTep TangaHaasl. bacTel Hazap »Heprus
TYTBIHYAbl OacKapyJblH MHTEUIEKTyallbl >KyielnepiHe, WHHOBALMUIBIK MaTepuaijapra XKoHe
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KAHAPTBUIATBIH DJHEPrusl Ke3JepiH UHTerpanysuiay oficTepiHe ayAapbliajael. AcTaHa MeEH
Anmateinarel  ZEB  FuMapaTtTapelH  KOMJAHYABIH — THIMAUIN  CaNBICTBIPBUTBIT, Kaszakcran
JKarIalbIHIaFbl OTENIMIUIIK ecenTeyiepi kyprizinai. ConsiMeH KaTap, ZEB TexHOJIOTHsIapbIHbIH
xahaHIBIK JaMy NEepCHEKTHBAIApbl, BIKTUMal KeAeprijiep oHE OJapAbl IIelly >KOJAAphI
3epTTENIi.

Tyiingi cesnep: HONIIK SHEPrusl TYTHIHY, DHEPrusl YHEMJEY, *XKaHAPTBUIATBIH SHEPTHs
Ke3Jepl, MHTEJUICKTyalpl Xyilesnep, NMacCUBTI YH, TypakTbl Kypblibic, Ka3akcTtaH, skojorus,
KIIMMATTBIK OeHTapanThIK.

Kipicme. Kasipri omemae 5Heprusi TYTBIHYABI a3aldTy J>KOHE KOMIPKBIIIKBLI —Ta3bl
HIBIFAPBIHIBUIAPBIH TOMEHIETY ©3€KTi Macenenep/iH Oipi 00bIn OThIp. XadbIKapalblK YHEPTeTHKA
arentTiridig (IEA) momimerrepiHe coiikec, FuMapaTTap eHAIpLIETIH 3HEeprusiHbH mamamen 40%-
BIH TYTHIHBIN, kahanaplk CO2 mIbIFapbIHIBUIAPBIHBIH HETI3T1 Ke3/AepiHiH Oipi OObI TaObLIAIbI.
Hennix sHeprus TyThiHaTHIH FUMapartap (ZEB) xoHIENuUsCch dHEPrys THIMAUIITIH apTThIpy MEH
KIIMMATTBIK OCHTapanThIKKa KeTYIIH MaHbI3/Ibl CTPATETUSACH! PETiH/IE YChIHBLIA/IbI.

ZEB — Oysl TYTBIHaTBbIH SHEPIHsCHIH KAHAPTHUIATBIH 3HEPrusl Ke3jepi eceOlHEH TOJIBIK
OTEHTIH FUMaparTap. MyHmail FUMaparTap 3aMaHayd KYPBUIBIC TEXHOJOTHSJIAPBIH, YHEPTHUs
YHEMJICUTIH MaTepHalap/ bl jKOHE HMHTEUIEKTyan sl Oackapy skyHenepin Oipikrtipeni. OmapasiH
0acThl apTHIKIIBUIBIKTAphl — SHEPTHs MIBIFBIHIAPBIH a3aiiTy, KOpIIaFaH OpTara dceplli TOMEHIETY
KOHE TYPFBIHJAP YLIIH alJIbl eMip Cypy OpTachlH KaJIbIITACTBIPY .

1. ZEB neri3ri npuHIunrepi

1.1 Dueprus tuimai Kypeuibic ZEB fumapaTTtapsl 3HEprust THIMAUICIH apTThIpy YIIiH
3aMaHayd KYpbUIBIC ~MaTepualgapblH  KojjaHaabl. OmnapaplH — KaTapblHa — adporenblep,
HAHOTEXHOJIOTUSUIBIK JKbUTY OKLIAYJIaFbIII *KaObIHIap XKoHE KIMMATTHIK jKarailiapra OefimaeneTin
KacOeTTep jkataabl . ApHailbl HAHOKANTaJFaH YII KabaTThl Tepes3eliep KbICTa KbULY LIBIFBIHBIH
azaiiThll, >Ka3Zga KbI3bII KeTyAiH ainablH  anajael. CoOHBIMEH KaTap, KOpIUIAaFraH OpTaHbIH
TeMIIepaTypacblHa COMKEC >KbUTYIbl JKHHAIN, KaidTa OesieTiH (asanblK e3repriul marepuasaap
KOJIJaHbLIA/IbI.

OneKTPOXpoMIbl KaObIHBI 0ap aKbLIABI TEpe3esep FUMaparTapra TaOUFU KapbIKThl THIMII
naigananyra MyMKiHIIK Oepemi . Omap KYH COyJeciHIH KapKbIHABUIBIFBIHA Kapail KapblK
OTKI3TIIITITIH ©3repTill, FUMAPATThIH 1IIKI MUKPOKJIMMATBIH TypaKTaHJblpyFa keMmekreceal. CybIK
KJIMMATTBIK aliMaKTapAa >KOFapbl KbUTy OKLIAyJarblll KaOineTi Oap afaml >KoHe KOMIIO3UTTIK
KYpBUIBIMIAp KEHIHEH KOJIJaHbLIAIbI.

1.2 Wutemnektyanabl Oackapy »xyienepi JKacaHabl HMHTEIUIEKT TEXHOJOTHSJIAphl MEH
aKpUIIBI Oackapy KyHenepi FUMapaTTapIblH SHEPrusl TYTHIHYBIH HAKTHl >KaFJaiyiapra CoiKkec
perreyre MyM™mkiHaik Oepeni. HVAC (KbUIBITY, XeNAeTy »oHEe KOHIUIMOHepley) Kyienepi
MAIIMHAIBIK OKBITY aJTOPUTMIEPIH KOJJaHy apKbUIbl DHEPTUSHBI TYTHIHY YJITUIEPiH TaJjarl,
KaXETTITIKTepre Kapaili aBToMaTThl TypJe perTei anansl. by xyitenep 3arrap untepHerimen (IoT)
OIpIKTIpLIiN, FUMapaTrThl KalIbIKTaH Oackapy JKOHE JUHAMMKAIBIK peTTey MYMKIHIIKTEPIH
KaMTaMachl3 eTel.

WHTennexTyanapl xKapbIKTaHABIPY KyHenepl FumMapar ImiHAer! agamaapAblH OpHalacyblHa
OalIaHBICTBl JKapbIK JEHIediH perTeii, Oyl 3JeKTp HSHEPrusChblH YHEMJEYre BIKMad eTell.
CoHbIMEH KaTap, aya paibl JepeKkTepiMeH OipiKTIpUIreH Oackapy Kyiesnepl angarbl TemrepaTypa
©3repicTepiH eCKepiIl, JKbUIBITY HEMece CaJIKbIHATY JKYyHelepiH an/biH ana Oefimaen anaisl .

1.3 JKanapTbulaThlH »3Heprusi Ke3lepiH wuHTerpauusnay ZEB fumaparrapeiHga KyH
naHenpAepi, kel reHepaTopiapbl, OMO-POTOBONBTAUKAIBIK SJIEMEHTTEP JKOHE TEPMODJIEKTPIIK
rereparopiap OenceHai Typae KoimaHbeiianel . COHBIMEH Karap, CapKbIHIBI CylaH JKbUTYy aiy
KyHenepi apKbUIbl KOCBIMINIA SHEprust eHuipyre Oonaabl. bomkamaapra coiikec, Oojamakra
KaJlaJIbIK MHQPaKypbUIbIMFa OIPIKTIPUIT€H IIaFblH THUAPODJIEKTP CTaHIMSUIaphl KEHIHEH Tapalybl
MYMKiH.

OHeprus >KMHAKTay >KOHE OHBbI THUIMJI TaiifajmaHy MocelieCiH HIelly YIIIH CyTeri OThbIH
AJIEMEHTTEPl MEH KOFapbl THIMJI Oarapesiap o3ipiaeHyne. MyHnail xylenep apTbIK OHIIPUITeH
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SHEPTUSHBI CaKTay OHE OHBI TYTHIHY IIBIHAAPBIHAA TMalJaiaHy apKbUIbl FUMApaTTapIbIH TOJBIK
ABTOHOMJIBUIBIFBIH KAMTAMACHI3 €TE aJIaJIbl .

2. ZEB ruMapaTTapblHbIH HET13T1 2JICMEHTTEP1 MbIHAIAP:
* JKaHapThUTaTHIH SHEPTUS KO3/IEPIH HHTErpanusiay (KyH MaHebaepi, )Kel reHepaTopiaapsl).
* DHeprus THIMJIi KYPBUIBIC MaTepuaiaapbl (KOFapbl canalibl )KbUTY OKINAYJIAFbIIITAp, YII Ka0aTThI
Tepe3enep).
* AKpuLIBI 6acKapy *Ky#uenepi (>KapbIK MEH KbUIBITY JKYHEIepiH aBTOMATTaHIBIPY ).

Kecte 2.1 Ilotepain opraiia KbUIABIK YHEPTUS TYTHIHYBI
62 M? maTepiH SHEprHsl TYTHIHY MojieniH ecentey (KazakcTtaH MbIcablHAA)

Kepcerkim Mbomni
AWJBIK TYTBIHY 120 kBT * car
KbUIABIK TYTBIHY 1440 kBt * car

Kecre 2.2 Kyn nanenbaepi )yWeciH OpHATy HIBIFbIHIAPEI

Kepcerkim Moni
1,5 kBT KyaTThl KYH IaHEJbICPiHIH KYHBI 526 000 Tr
Kbu1bIK YHEMIEY 20 160 1r
OTenry Mep3imi (CyOCHIHUSICHI3) 26 KbUI
OTteny mep3imi (30% cybcuausiMen) 18 b1
1e6 62 M? naTep ywiH ZEB XyneciHiH eTeny cueHapuinepi

Cybcuaumaceis, Tapud ecnenpi

30% cybcnansmen, Tapud ecnenpi
3.0 Cybcnaunaceis, Tapud XoinbiHa 5% ecegi
Cybcuausceis, Tapud XxbinbiHa 10% eceni
Cy6cnaumaceis 6acTankel KyH

30% cybcuanamen bacTankbl KyH

% g N
wn =) %)

XuHanfaH yHemaey (TeHre)
=t
=]

0:5:F

0.0

0 5 10 15 20 25 30
XKeinpap

1-cyper ZEB xyiieciHiH eTeny cueHapuiliepi

['mnore3anap MeH 3epTTey HOTHXKENepi.

['unoresa 1: ZEB rumaparrapsina naBecturus 10-15 &bt iminae etenei.

* 3eprrey Hotmxkeci: Cybcuausiceiz xyie 26 xpuina ereneni, an 30% cyocunusamen — 18
KBUIIA.

* Tapudrepnin xbu1 cailbiFbl 5-10% ecyi xkyleHiH eTeny Mep3iMiH 19 xbUiFa nediH
KBICKapTaJIbl.

['nnoresa 2: Ka3akcTaHHBIH OHTYCTIK aiiMakTapsinaa ZEB tuimaipexk 6osazpl.

e AnMaTelIarbl KyH coyJeciHiH kenTiri okyMeniH 100% oHeprus KaKeTTUIIrH
xalyra MyMKiHAIK Oepeni, 6yn Hyp-CynraHMeH calbICThIpFaHAa >KbUIAM OTEIyre acep eTell.
I'umotesa 3: AkbUabl Oackapy Kyienepi kocbimina 20% yHemieyre MyMKIHAIK Oepei.

* XKapbIKTaHIBIPY MEH KBUIBITY JKYHeJepiH aBTOMAaTTaHAbIPY HOTHXKECiHe >KblibiHA 4032
TEHre KOChIMIIIA YHEMIEIII.
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['unote3a 4: ApXUTEKTYpAJIBIK HIEHIIMAEp dHepTus TYThIHY bl 30% a3aiiTaasl.

» JKorapel camayibl KbUTy OKIIAYJAFBIIITAp MEH SHEPTUs YHEMIEHTIH Tepe3enep OpHaTy
apkpuTbl 6048 TeHre/’KbUT YHEMACYTE OOJIaIbl.

3. ZEB 3KOHOMUKAJBIK THIMILIIr1

3.1 Lsireiamap MeH eteniMaitik ecedi ZEB xyiienepin opHaTyIbIH OacTanKbl IIBIFBIHIAPbI
CaNBICTBIPMAJIBl  TYPJE JKOFapbl OONFaHBIMEH, Y3aK Mep3iMJi NepCHeKTHBaaa aWTapibIKTai
yHeMmaeyre MYyMKiHmIK Oepexi. Oprama ecenmneH, KYH ITaHENbJIepl MEH OJHEpPrus YHeMIey
KyHenepin opHaTy 8—12 bLT iLIiHAE ©31H TOJBIK aKTaiIbI.

3.2 Actana MeH AJIMaThl CAJIbICTBIPYbI

ANMateia KYH MaHeNbAepiHiH TUIMAUIT KYH COYJIECiHIH Y3aKTHIFbIHBIH KOFapbl 00IybIHA
OaiinaHbICThI 25%-Fa KOFaphl.

AcTaHaja KbUTy OKUIAayJiay HIBIFBIHIAPHI XKOFaphl OOIFaHIBIKTaH, FUMapaTTapasl OeiiMaey
1apanapbelH KapacThIpy KaskeT.

AcraHanarpl OKbUIBITY IIbIFbIHAAPEl AnMartbira Kaparanga 40%-ra kem, Oyn ZEB
TEXHOJIOTUSUTAPBIH €HT13Y/ 11H MaHbI3AbUIBIFBIH KOPCETE I .

ZEB-1iH KopmaraH oprara ocepi ZEB TexHomorusuiapeiH KonjgaHy apkeuisl  CO2
mibiFapeiHabuiapein 80-90%-ra geiiin Temenneryre 6omansl. COHBIMEH Katap, TIK OakTap MeEH
TAOWFH JKENJIETY KYHeNIepiH KOJIJaHy KalaJarbl KbUTYJBIK JIACTaHy JCHTEWiH a3alTabl KOHE aya
carachIH JKaKcapTabl .

ZEB 6onamrarer Kazakcranmga ZEB xyiienepi eHri3y yIIiH MEeMJIEKETTIK KOJIay, CATBIKTHIK
KEHUITIKTEp XKoHe apHaiibl Oarmapinamanap KaxeT. bonamakra Oapiblk xaHa FuMmapartapasiH ZEB
Karu1aTTapbl OOMBIHINIA CATTBIHYBI SHEPTETUKAIIBIK TOYEIICI3 KajlaJiap KypyFa BIKITajl eTe/l .

KopbIThiHbl. Hemnmik sHeprusi TYTHIHATBIH FUMapaTTap — SHEPTreTUKAIBIK TOYeJNCi3JIKKe,
KOMIpTeK 131H a3aliTyFa JKOHE eMip CYpy CamachlH apTThIpyFa BIKMAJ €TETIH IEePCIIEKTUBAIBI
KYpBUIBIC OarbIThl. 3aMaHayu TexHonorusiaap ZEB-Ti KOMKeTiMl %oHe SKOHOMHKAIBIK TYPFbIIAH
THIMII eTefl. MeMIIeKeTTIK KOJIJIay OJapJbIH JKallllail eHTI3UIYyiH JKeICNICTIN, TYPaKThl JaMyFa
BIKIIAJ €TE allajbl.
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