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JocaimxkeHHs cTaHy NOBITPAHOIO cepeAOBHIIa B NPHUMIlIEHHSAX KJaciB € Jyxe
aAKTYyaJIbHUM, OCKiIIbKH 0u3bK0 20 % 3arajbHOi KiILKOCTI HaceJleHHSI MPOBOJAMTH 3HAYHY
YACTHHY CBOI0 4Yacy B AOMIKIIBHUX Ta MIKUILHUX 3akjganax. HeporpumaHHsA gomycTuMHX
napaMeTpiB MikpokJiMaTy y NpuMillleHHSIX KJaciB, 30KpeMa, BHACTIIOK BHCOKOI KOHIEHT-
pauii CO,, npu3BOAUTH A0 MOTiPIIEHHSI CAMOMOYYTTS TAa 3HUKEHHS MPale3JaTHOCTI YYHiB, a
TAKOK /0 HeJOCTATHLOI'O 3aCBOEHHSI HUMH HaBYAJIBLHOro Martepiany. BHacainok mnepeBu-
meHHd AonmycTuMoi kKoHueHTpanii CO; y 30BHIlIHBOMY MOBIiTPi BeJMKHMX MIiCT NPOIYKTHB-
HICTH cHUCTeMHU BeHTHJsANIl MpuMillleHb, po3paxoBana 3a acuMinsauieco CO,, gocsirac 3HaYHUX
BeJnyuH. HaBeneHo pe3yabTaTH aHAJITHYHHMX JOCHiIKeHb 3Minum koHuentpanii CO, B
NPUMilleHHAX KJIACIB MPOTIroM BChHOI0 Mepioay nepedyBaHHs B HUX YYHIB MPH TPHOX cXeMax
opramizanii moBiTpooOMiny. BcTaHoBJIeHO, 10 JHIIe MeXaHIiYHA NPUILIMBHO-BUTSKHA
BEHTHJISINISL 3 HOPMOIO MoBiTpooGMiny 30 M/rox Ha ocoly 3aGesmedye HalexkHi caHiTapHO-
ririeHiyni yMoBH B NpuMillleHHAIX KJAaCIiB.

KuarouoBi cioBa: giokcua ByrJemir, npuMillieHHs KjIacy, NMOBiTPOOOMiH, MexaHiuHa
cucTeMa BeHTHJIsANIl, ONTHMAIBHI MapaMeTpH MiKpOKJiMaTy.
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In the last decade, modernization of school buildings in Ukraine is being carried out.
Thermorenoval measures such as thermal insulation of exterior walls and replacement of
existing windows are most often used. I nstalling her metic metal-plastic windows significantly
reduces the heat loss of premises, but leads to disturbance of air regime, as outdoor air
infiltration is often the only source of external fresh air supply. The study of the air
environment in the classrooms is very relevant, since about 20% of the total population
spends a significant part of their day in preschool and school settings. Failure to comply of
microclimate parametersin classrooms, in particular dueto theincrease of CO, concentr ation,
leads to deterioration of the state of health and wor kability of students, as well as insufficient
mastering of the educational material. Due to the deterioration of the environmental state of
the environment, the concentration of CO, in the outside air of large cities often exceeds the
permissible values. This leads to an increase in the productivity of ventilation systems,
designed to assimilate CO,. The article presents the results of analytical studies of changesin
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CO; concentration in classrooms during the entire period of their stay in the students under
the three schemes of organization of air exchange, namely when closed windows during the
entiretraining period and without ventilation; when ventilated class during each breaks and in
the presence of inflow and exhaust ventilation in the classrooms. The analysis of the air
environment was carried out for the most unfavorable conditions at negative external air
temperatures. As a result of the research, it was established that only in the presence of
mechanical inflow and exhaust ventilation with an air exchange rate of 30 m*hour per person
provides adequate sanitary and hygienic conditions in the classrooms.

Keywords — carbon dioxide, classroom, air exchange, mechanical ventilation system,
optimal microclimate parameters.

Beryn. 3a panumm Jlepxkcraty Ykpainu craHom Ha 2017-2018 naBwanpHuil pik B YkpaiHi
HanigyBanocss 16200 3araabHOOCBITHIX KL, B SKUX HaBYanocs moHaa 3,9 MiiH y4HiB (0€3 ypaxyBaHHSIM
TUMYacOBO OKymoBaHuX Teputopiii Kpumy ta [onerpkoi i JIyrancpkoi oomacti) [1].

VY 1IKoni AiTH MPOBOASATH 3HAYHY YACTHHY Yacy, TOMY MiATPUMAaHHS HAIEKHAX YMOB MIKpOKIIMATY,
sKi 0 3a0e3neuyBanu J00pe CaMONOYyTTs, € BAYKIMBUM COLIaIbHIM 3aBIaHHSM.

[IpoTaroM OCTaHHBOTO JECATHIITTS B YKpaiHi 3Ha4Hi KOmTH OyJd0 BKJIaJEHO B PEMOHT Ta
MoJIepHi3allifo MKiUTbHUX OyniBenb. [lepemyciM yBary 3BepTald Ha TEPMOPEHOBAIIO IIKLI, SKa
nepenbadana SK JOJATKOBE YTEIUICHHS 3OBHIIIHIX CTiH, TaK i 3aMiHy CTapuX BIKOH CYy4aCHHUMH
METaJOMIACTUKOBIMH. [IpoTe 3amiHa crapuX BiKOH Ha TEPMETHYHI METaJOIUIACTHKOBI MPHU3BOIAMUTH JIO
MOPYIICHHS TIOBITPSHOIO PeKHUMY MPHUMIIICHb KJIAaCiB, OCKUIBKH 32 BIICYTHOCTI MEXaHIYHOI MPHUILIHBHO-
BHUTSDKHOI CHCTEMH BEHTWJIAIIT 1H(UIBTpallis 30BHIIIHBOTO MOBITPS € €IUHUM JDKEPEIOM HaIXOKCHHS
CBIKOT'O 30BHIITHBOT'O TTOBITPSI.

3a KOpPJIOHOM JTMOKCHU/I BYTJICIIO Pa30M 3 OKCHIAMHU a30TY, OKCHJIOM BYTJICIIO, THOKCHIOM CIpKH Ta
JIETKUMH OpPTaHIYHUMH CIIOIYKaMH € THIIOBOIO 3a0pY/THIOBAIBHOIO PEYOBHHOIO, SIKA IMIUISATa€ BPaxyBaHHIO
i1 9ac MPOEKTYBAHHS CHCTEM BEHTHJIALIT Ta KOHIHIiFoBaHHs OBITPs [2]. 110 GinbIiie ByriIeKucioro rasy
y MOBITpi, TO Bakye 30CEPEIUTHCS Ta BUKOHATH HaBYAJIbHE HaBaHTaXeHHs. 3Hato4H npo 1e, ypsa CIIA
peKoMeHIye miKonaM miarpumysatu piBedb CO; He Bumie Hix 600 ppm. V Pocii Bianosinno no 'OCT
ONTHMAJIBHOIO IS TUTSYMX 3akiaaaiB koumentpaiicro CO, moBuuHa OytH He Oinbine Hixk 800 ppm [3].
[Ipore Ha mpakTHIll HE JTUIIE aMEPUKAHCHKIHM, alie 1 pOCiiichbKii PEeKOMEHIOBaHUI PIBEHb € HEOCSIKHUM
s OaraThoX IIKiI. HaTypHi HOCHIKEHHS, MPOBEAcHI y mkomax HiMeduwmHH, mokaszand, Mo OUIbIIY
YaCTHHY HaBYaJBHOTO MEPIOAY KUIbKICTh BYIVIEKHCIOro rasy y noirps mnepepuinye 1500 ppm, a nexonu
Habmmwkaetses mo 2500 ppm [4, 5].

VY JlepkaBHHX caHITapHUX MPaBHJIaX 1 HOpMax IMOJO BIAINTYBaHHS, YTPUMAaHHS 3aralbHOOCBITHIX
HaBYAJIIBHUX 3aKJajiB Ta OpraHizaiii HaBYaJIbHO-BUXOBHOIO Tpoiecy [6] #aerbcs mpo HEOOXIiAHICTH
MPOBEJICHHS J1a00paTOPHUX AOCHipKeHb. Ilig yac mMX MOCHIIKEHBb CJiJ MPOBOAMTU y MPHUMIIICHHIX
BHUMIPIOBaHHSl TEMIIEPAaTypH TIOBITPsS, BIJHOCHOI BOJIOTOCTi, HIBHJIKOCTI PyXy MOBITps, pasiamiiHoi
TemnepatypH, koHienrpaiii CO,, CO, popmanpaeriny ta iHIIMX pedoBUH. JlJabopaTopHi JOCTIIKEHHS Ta
THCTpYMEHTAJIbHI BUMIPH CITiJi TPOBOJUTH Y AWHAMIII HABYAIBHOTO JIHS, a caMe — Iiepe]l MEepIIM YPOKOM
1 B KIHIII OCTaHHLOTO YpoKy. [IpoTe kKoHKpeTHi 3HadyeHHs momyctumoi konieHtpaimii CO, i CO He
HABOJATHCA. Y IBOMY X JIOKYMEHTI BKa3y€ThCs, IO MPUMIIICHHS KJ1aciB i KaOiHEeTH CIiJ MPOBITPIOBATH
Ha TepepBax, a pekpeamii — mix 4yac ypoki. CHiBBiIHOIICHHS IUIONMII (ppamMyr i KBaTUPOK IO ILJIOIII
MiUTOrM HABYAJIBHOTO MPUMILICHHs MoBUHHA OyTtu He MeHmie 1/150. @pamyramu i KBapTUpKaMH CITij
KOPUCTYBATHCS TIPOTSATOM BCHOT'O POKY.

Orysii HAYKOBHX Keped i myOaikamiii. BimmosigHo mo [6], m0 mouyaTKy 3aHATH 1 Mmicmsa iX
3aKiHYCHHS HEOOXiTHO 3/IMCHIOBATH HACKpPi3HE MPOBITPIOBAHHA HABYAIGHUX NPUMINIEHb. TpHBaicTh
HACKPI3HOTO MPOBITPIOBAaHHSI BU3HAYAETHCS TIOTOJHIUMH YMOBaMHU 3TiHO 3 TaOm. 1.

[lig yac po3paxyHKy MPOIYKTHBHOCTI CHCTEMHM BEHTHJIALII Ba)KJIMBE 3HAUCHHS MAa€ KOHIICHTPAILIiS
CO; He nuIIe y BHYTPIIIHBOMY, alie i y 30BHIITHBOMY TIOBITPI.
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€sporneiicekuit  cranmapt EN 13779 “Ventilation for residential buildings — Performance
requirements for ventilation and room-conditioning systems’ [7] six 3aranbHoi 6a30BOi peKOMEHAIlil
MPOTIOHYE MPUIUMATH KOHIICHTPAIIiI0 BYTJIEKUCIIOrO ra3y y cilbchbKii MicieBocTi 350 ppm, y HEBETHKHX
mictax 400 ppm, y nenTpaibHiid yacTuHi Mict 450 ppm. HacripaBai 1151 KOHIICHTpAITiS € BHILOKO.

Tabauys 1
TpuBasicTh NPOBITPIOBAHHA WKITLHUX NPUMilIeHb [ 6]
TeMIepaTypa 30BHIIIHBOIO TpuBanicTs NPOBITPIOBAaHHS PUMIIIEHb, XB
nositps, °C Ha MaJjiux mepepBax Ha BEJIMKUX IMepepBax Ta MK 3MiHAMHU
Bix +10 mo +5 4-10 25-35
Bigx +5 10 0 37 20-30
Bix O 1o -5 2-5 1525
Bix -5 o -10 1-3 10-15
amxae -10 115 5-10

3unauenns ['JIK Byriekucioro rasy y noBitpi po00o4oi 30HM MKUILHUX MPUMIIIEHD Y PI3HUX KpaiHax
CBITY CYTTEBO Pi3HATHCS (Tabia. 2) Ta JO3BONIAIOTH OIIHUTH iHTEpBaj KOHIEHTPAIif AMOKCHUIY BYTJIEIO
BiJl KOM(OPTHOT'0 10 HE3aA0BUILHOTO.

Tabauys 2
PexoMeHI0BaHA KOHIEHTPAIisi AMOKCHIY BYIJIEHI0 Y IKIILHUX NpUMilneHHnx [8]
Kpaina Hopma Piens CO,
SxicTe moBiTps, PPM:
. . CraHzmapT MiHICTEpCTBa OXOPOHH 3/I0POB’ s Ta Bucoka — 700;
OiHnAHAIA .
comianabHOro po3Butky, 2003 p. cepenns — 900;
3af0BinbpHa — 1200
CIIIA PeKOMeHZ[aHi'I.. no SIKOCTI TIOBITPSL Y IJJf(OJIax T'passmii pisers 1000 ppm
JlenapTaMeHTy BiIiy oxopoHu 370poB’ s CIIIA
CIIIA Hopmu ASHRAE 6?.2-1989. “BeI:ITI/IJ'I:[HiH IS 1000 ppm
HOPMAaJIBHOI SIKOCTI MOBITPS
CIIIA Pexomennanisi AMeprUKaHCHKOI acorianii IpOMHUCIOBHX 600 ppm
ririenictie (ACGIH), 1998 p.
Pocis I'OCT 30494 500-800 ppm
CIIIA Pexomennanisi YrpaBiiHHS 110 TEXHilll Oe3MeKH Ta 800 ppm
ririean npani (OSHA), 1994 p.
BenukoOpwurariis “Bentuisnist y mkitbHUX criopyaax. Kepiaunreo no | 1500 ppm — rpanuyHa HOpMa Juist
cTaHzapTam Ta npoekryBansio”, 2006 p. HaBuanbHoro fus 3 9.00 no 15.30
Hinepnanau 1000 ppm — ririeHiuHa HOpMa

Iirieniyni Hopmu “ Orisig HOPM O SIKOCTI TOBITPS LISt

. . " Ut quTstaux cankis; 1200 ppm —
IUTA9uX canki y Himepmamax

ririeHiYHa HopMa JJIsl IIKiJT

Ecronis .. . 1000 ppm — ririeHidHa HOpMa IS
Hopmu MiHicTepcTBa M0 COIiaIbHAM ITHTaHHIM .
IIK LT

VY canitapHO-Tiri€eHIYHHX pexoMeHaaisx [9] Bim3HayaeThCs, MO 3TiAHO 3 CaHITAPHO-TIriEHIYHUMH
JocipKeHHsMH, 3a koHneHTpanii CO, menme uixk 800 ppm y IOAMHYU ifeajdbHEe CaMOMOYYTTS, BOHA €
Oanpoporo. Ha pieai 1000 ppm kokeH Apyruil BiguyBa€e AyXOTy, MIISABICTh, 3HMIKCHHS KOHIICHTpALl,
rojoBHui Oub. 3a kouueHtpanii CO, 1000-1400 ppm Jnromu Big4yBalOTh MIISBICTh, MPOOJIEMH 3
YBXKHICTIO 1 ONpaIfOBaHHAIM iH(pOpMAIlil, BaYKKE TUXAHHS, TPOOJIEMH 3 HOCOTIIOTKOIO.

Mera JDocaiIpkeHHsI Tojsrae y BU3HA4YeHHI 3MiHM KoHleHTpaiii CO, y NpHUMIIIEHHS KIaciB

MPOTATOM YChOT'O Tepiofay nepeOyBaHHs B HUX y4YHIB 32 PI3HHX CHOCOOIB Oprasizailii moBiTpooOMiHYy Ta
Pi3HIi IPOAYKTHBHOCTI CHCTEMH BEHTHUJISIIII.
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Teopernuni mociaimkennsi. s BusHaueHHs kouieHTpamii CO, BUKOPUCTaHO audepeHIliiHEe
piBHSHHS, MO 3anpornoHyBaB E.JIeHn, a g po3paxyHKiB BEHTHIIIMHHX CHCTEM BIIPOBAJIHB
A. H. Ceniecrpos [10].

KonmenTpariisi mMKiTMBIX PEUOBHH Yy BEHTHUJIHOBAHOMY MPHUMILICHHI B JAOBUIBHUH MOMEHT 4acy
MOJKe OyTH BH3HAYEHA 3a (POPMYIIOIO:

c o&® c 0 -t
G i%e p, 1)
K

ne ( — KOHI[GHTpallii B I MOMEHT uyacy, mr/m; — KOHIIGHTpAI[isl IIKIJUIMBOI PCUYOBHHHU Y

TIPUILTHBHOMY HOBITPi, Mr/m>; Gt — KOHLCHTpALis B MMOYATKOBUH MOMEHT PEXHMY, LIO PO3IJIAAETHCS,
mr/m, Kp - JifiCHa KpaTHICTh TMOBITPOOOMiHY y mpumimeHHi, l/rox; G — nNUTOMI TOAMHHI

rasosuinenns Ha 1 m° MPUMIIIIEHHS, MT/ (M3>r011), t —wuJac BiJ MOYATKy 3aJaHOT0 PEKUMY, TO/I.

[Mutomi roguuHi rasosuiends Ha 1 m° MPUMIILICHHS BU3HAYAIOTHCS SK:

G= G , )
\Y

ne G — KiTBKICTh MIKiZJTHBOI PEYOBMHH, 10 BUAUIIETHCS Y MIPUMIIeHHs, Mr/rom; V — 00’ €éM IpuMIIeHHs,
M2,

[Ipu pospaxynky konuentpamii CO, B SKOCTI BUXITHHX NPUAMAIKMCS BEIMYHWHH, PEKOMEHIOBaHI
CaHITapHUMH HOpMamH [6]:

— TPUBAIICTH ypOKy — 45 xB;

— TpHBAJICTh TIepepB Mixk ypokamu — 10 xB, nepepsa micis apyroro ypoky — 30 xB$

— 3amoOBHEHHSA Kiacy — 25 y4HiB;

— IUIOIIA KJIACHOI KIMHATH MPX HOPMI ILJIONI Ha OfHOro yuHs 2,4 M2 —F =60 Mm%

—  06’eM K1acHoi KiMHaTi —V = 180 M.

Buginenns CO, omuum yuneMm gopisaioe 14,25 n/rox a6o 27860 mr/rox (3 pospaxyuky 19 a/ron 3a
JIETKOI Mpalli B ayJUTOPii TOPOCIIOIO JIFOANHOIO 3 MOHMKY0UYUM Koeditientom 0,75 s yunis [11]).

Po3paxyHKM NMPOBOAMIMCS IS KU, PO3TAIIOBAHMX Y CUIBCHKINA MICIIEBOCTI Ta BEJIMKUX MiCTaX,
konneHTpanis CO, B 30BHIIIHOMY TOBITPI sl SKHX npuiiManacs Binnosigao 350 ppm ta 450 ppm.

AHaJi3 CTaHy HOBITPSHOTO CEPEAOBHUIIA MPOBOAMBCS JJIs HAWHECTIPUATIMBIIINX YMOB 3a BiJl EMHUX
TEeMIIepaTyp 3O0BHIIIHBOTO TMOBITPSA. Y TakoMy pa3i po3MIAalucs Taki TPpU PEKHMH OpraHizarii
BEHTHJIIOBaHHS NIPUMIIIIEHD KJIaciB.

I pexxuM. BikHa 3a4MHEHI IPOTATOM yCHOT'O TMEPiofy HaBYAHHS, IMPOBITPIOBAHHS HE MPOBOJMTHCS.
Kpatnicte ¢onoBoi BeHThsLil ctanoButh K =01 1/rox. YV oMy Bunaaky konientpaiiss CO, Bxke B

KiHI[I TIEpIIOTo YpOKy Oyzae cTaHoBuTh 1773 Ppm, 10 iCTOTHO MEPEBUIIYE PEKOMEHIOBaHY BEIHYUHY Y
800 ppm, a 10 KiHI ChOMOTO YPOKY JIOCSATHE HEMmpHITycTUMOro 3HadeHHst y 9985 ppm, sike y 12,5 pasis
nepeBuiiye HopMmy (auB. puc 1).

II pexum. Kpatricte ¢onoBoi Bentuismii cranoputh K =01 1/ron. Ilig yac koxkHOI 3 mepeps
MPOBOAMTHCS TIPOBITPIOBaHHSI, BCi YUHI BUXOMIATH 3 Kilacy. KpaTHICTh BEHTHIIALIT il 4ac MPOBITPIOBAHHS
cranoBuTh K =3,0 1/rox . 3a Takoro pexuMy poOOTH CTaH IOBITPSHOIO CEPENOBUINA y KIMHATI KJIacy €

KpalmM, aHix y nonepenaboMy Bunaaky (puc. 2). IIpore konnentpaiis CO; 3aIHMIIa€THCsI BUCOKOIO, BOHA
CYTTEBO IEPEBHIIYE PEKOMEHIOBaHI 3HaueHHs (Tabn. 2). MakcumanbHi 3Ha4deHHs KoHIieHTpamii CO;
JOCATAIOThCS B KIHII LOrO IEPioAy HAaBYaHHSA 1 CTaHOBJIATH 3466 pPM 1S CUIbCBKOI MICIIEBOCTI
1 3565 ppm st MicTa.

Tpeba 3BepHYTH yBary Ha Te, 110 NIPU PO3PaxXyHKY MPHHMANOCS MPUIYIIEHHS, IO MPOBITPIOBAHHS
3MIMCHIOBAJTIOCST TMPOTATroM Yyciei mepepBU. SIKIIO TPUBANICTh TPOBITPIOBAHHS MNpPUHAMATH 3TiTHO 3
pexomenpartissmu [6] (tabi. 1), To kormenTpariis CO, y mpuMilieHHi Kiacy Oyjie e BHIIOIO.

78



Puc. 1. 3mina xonyenmpayii Ouoxcuody gyaneyio 6 NPUMILeHHI KIacy

npomsicom nepiody naguanms 015 I pesicumy eenmunayii

Puc. 2. 3mina xonyenmpayis ouoxcudy syaneyio npu Il pesicumi opeanizayii nogimpooominy:.

1 — npu xonyenmpayii CO, y 306HiuHbOMY nogimps 450 ppm; 2 — npu xonyenmpayii CO,
y 308Hiumbomy nosimps 330 ppm

Tabauys 2
KonuenTpanisa nuokcuay Byrjienio B MOMeHT yacy npu II-my pesxumi BeHTHAALIT
Yac t Big mouatky CinbchbKa MicLEBICTh Benuke micto

3aHATTS, XB Mr/m® ppm Mr/m° ppm

0 685 350 880 450

45 3470 1773 3665 1872

55 2372 1212 2568 1312

100 5036 2573 5232 2673

130 1655 845 1850 945

175 4371 2233 4566 2333

185 2919 1491 3114 1591

230 5544 2832 5738 2932

240 3630 1855 3823 1954

285 6204 3170 6395 3268

295 4029 2059 4222 2157

340 6574 3359 6767 3458

350 4254 2173 4448 2273

395 6723 3466 6976 3565

79



II pexxum. IlpumimenHs knacip o0JiaHaHI MPHUITTMBHO-BUTSDKHOIO BEHTHILIIEIO, sIKa 3a0e3redye
PO3PaxXyHKOBY BUTPATY IPHILIHBHOrO mosiTpsi 20 M>/rox Ha ocoly, mio Biamosigae Buvoram JIBH B.2.2-3
[12]. Is BuTpaTa MPUILTUBHOTO MOBITPS BiAMOBIAa€ Al MPUHHATHX YMOB KpaTtHocTi K = 2,78 1/rox . Sk
BUJIHO 3 Tpadiky Ha puc. 3, HaBiTh MpH Mo4aTkoBii koHIeHTpaii CO, y 350 ppm (1o Bixmosizae ymoBam
CITBCBKOI MICIIEBOCTI) Bike 3 25 XBHIMHM Bij MOYaTKy 3aHATh KoHIeHTpamis CO; B Kiaci TepeBHILye
pexomenoBane 3HadeHHs y 800 ppm, a depe3 100 xB konmentpamnii CO, HaOyBa€ acOMITUTHYHOTO
XapakTepy 1 10 KiHIIs 3aHATh qocsrae 3HadeHHs y 1060 ppm.

Puc. 3. 3mina xonyenmpayis ouoxcuoy syaneyio npu Il pesxcumi éenmunsayii

Ao K NPUIUIMBHO-BUTSDKHA BEHTHIIALINS Oyme 3abe3nedyBaTH  PO3PAxXyHKOBY — BUTPATY
npummBHOro moBitps y 30 MY/rox Ha ocoby, IO BiAMOBiZae BEMOraM psixy HOPM E€BPOCOIO3Y, TO
KpaTHICTh TOBITPOOOMIiHY B Kijaci moBuHHa ctaHoButH K =417 1/rox. Y 1bOMY BHMIAIKy IJIs YMOB

CITBCBKOT MicIeBOCTI MakcuMaibHa KoHeHTparis CO, B KiHIl 3aHATh cTaHoBUTHME 824 ppm (puc. 3), mo
nie Ha 3 % mepeBuIlye peKOMeHJoBaHe 3HaueHHs. J[Jis1 yMOB BENMKHX MiCT MaKCUMaJlbHa KOHIICHTPAIList
CO; B kini 3aH4Th Oyze cranosutu 923 ppm, a 11e Bxke Ha 15,5 % nepeBurrye HOpMy.

Jlnst mpuminterns 06 emom 180 M pospaxynkoBmii mOBiTPoOOMiH mpu kpatHOCTI K =417 1/T0XN

Oyae cranoButu 750 MB/FOZI. Takuii MOBITPOOOMIH MOXKe OyTH 3a0€3MCUCHHI HE JIMIIE 32 HAasSBHOCTI
HEHTPAII30BaHOl TMPHUILTUBHO-BUTSHKHOT BEHTWISMIHHOI YCTaHOBKH, alleé i 3a pPaxyHOK IOOYTOBHX
MPHUIUTHBHO-BUTSDKHUX YCTAHOBOK.

Bucnoeku. [IpoBeneHi po3paxyHKH IMOKa3yiOTh, IO Ui JOCSATHEHHS JOMYCTHMOI KOHIIGHTpPAILil
CO; B NpUMINICHHSAX KJIACIB HEMOCTATHHO TPOBOJWUTH TPOBITPIOBAHHS il Yac TEpPEepB MK YpOKaMH.
Hagith mpu po0OTI MEXaHIYHOT BEHTHIIALIT 3 MPOAYKTHBHICTIO, BU3HAUCHOIO 32 HOPMOIO MOBITPOOOMIHY
20 M%/rox Ha oco0y, kouneHTpailiss CO, Oyze nmepeBUIlyBaTH IOIYCTUMI 3HaYCHHSI. | JuIiie moBITPOOOMIH,
BU3HAYCHHIT 3a HOpMamu Kpain €Bpocorosy (30 m%/rox Ha ocoly) 3abesmedye HATEKHI CaHiTapHO-
ririeHiYHi YMOBY B IPUMIIIEHHX KIIACIB.

1. Jlepocasna cnyxcba cmamucmuxy Yxpainu. 3acanvhooceimui ma  Rpogecitino-mexHiuHi
nasyanvhi saxkaaou. Cmamucmuunuil 36ipnux. — K., 2018. — 134 ¢. 2. Kapalo P., Vilcekova S, Vozniak
O. Using Experimental Measurements of the Concentrations of Carbon Dioxide for Determining the
Intensity of Ventilation in the Rooms // Chemical Engineering Transactions. — 2014. — Vol. 39. — P. 1789—
1794. 3. I'OCT 12.1.007-76* CCKHT. Bpeouvie sewecmea. Knaccuguxayus u obwue mpedosanus
bezonacnocmu. Mocksa. —1977. — 10 c. 4. Seiger S, Noske F., Kersken M., Hellwig R. T. Untersuchungen
zur Beluftung von Schulen // Tagungsband Deutsche Kalte-Klima-Tagung 2008. — 2008. — Ulm, 19. — Bis
21. — Betrag IV. — 13 s. 5. HellwigR T., Antretter F., HolmA., Sedlbauer K. Untersuchungen zum
Raumklima und zur Fensterluftung in Schulen // Bauphysik. — 2009. — 31. — Heft 2. — S 3-12. 6. JCanlliH
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