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VY cTarTi IOIaHo JOCIiKEHHS, sSiKe OYyII0 CIIPSIMOBAaHE HA CTBOPCHHS CHCTEMH CBITIIOIHIUKALIIT IPUCYTHOCTI Ta PiBHS KOHIIEHTPAIIii
MIPUPOJIHOTO I'a3y B HABKOJIMIIHBOMY CEPEIOBHILI, 110 iHPOPMYE KOpUCTYBaya PO NpoOJieMy BUTOKY HPHPOAHOTO a3y B 3py4YHOMY
Jutst cripuitaaTTs BumIadi. [Iporpama rasudikauii xumioBoro GpoHay KpaiHu, 0 IPOBOAUTHCS HHMHI, POOUTH BUKITIOUYHO aKTyaJIbHUM
3aBJIaHHS 110 3a0€3MeYSHHIO CIIOKUBAYiB CyJacHOIO 1 HaJIHOI0 CUTHAI3alli€l0, 0 iHGOPMYE NPO MOSBY ra3y B 3aKPUTHX IPUMIILECH-
HsX. Tinbku 3a0€3MeUeHHs MMOCTIHHOTO HAIIHHOTO MOHITOPUHTY CTaHy arMoc(epr B MPUMIIIEHHSX, Y TOMY YHCIIi BUKOPUCTOBYBaHUX
B cucremi JKKI, 103BOMUTH 3an00irTH pyHHIBHIM BHOYXaM 1 JIFOACHKHUM >kepTBaM. [Ipuiaay Ha OCHOBI HalliBIPOBITHUKOBUX T'a30BUX
CEHCOPIB € OAHHUM 3 HAMOITBII HETOPOTrUX i e(EKTUBHUX IHCTPYMEHTIB Ul AiarHOCTHKU CTaHy JOBKULIL. JlaTYMKH TaKOro THUILY
3HAMIIM IHPOKE 3aCTOCYBAHHS IIPY KOHTPOJII Ta30BOT0 CKJIALY IOBITps. ABTOpaMH po3po0iIeHo porpamMHe 3a0e3nedeHHs, 0 MOB-
HICTIO Kepye€ IIPUJIAJIOM B IIJIOMY, BiIIOBITHO JI0 TOCTAaBICHHUX 3a1ad Ha IPOEKTYBAaHHS.

Y pe3yneraTi BUKOHaHHS pOOOTH BHpIlICHA BayKJIMBa HAyKOBO-TIPHUKJIafHA poOiieMa Oe3nepepBHOT0, HAIITHOTO Ta EKOHOMIYHOTO
METO/y CHI'HaJIi3yBaHHS BUTOKY ITOOYTOBOIO Ta3y B XKUTJIOBUX MPHUMILICHHSX.

OCHOBHI pe3yNbTaTi poOOTH TOJIATAIOTH Y TOMY, 10 PO3POOJICHO CHCTEMY CBITJIOIHIUKAIIIT MPUCYTHOCTI Ta PiBHS KOHIICHTPAI|
TIPUPOAHOTO ra3y B HABKOJHUIIHEOMY CEpeNOBHIII, M0 iHGOPMYE KOPHCTyBada Ipo MpodIeMy BUTOKY IPHPOJHOTO a3y B 3pyYHOMY
IUTSL CIIPHAHATTS BUIVISIL, pO3POOICHO MpOorpaMHe 3a0e3NeYeHHs, 10 MIOBHICTIO KePY€E MPHUIaOM B LIIOMY, BIIIIOBIIHO 0 MTOCTaBJIe-
HUX 3a]a4 Ha TpOeKTyBaHH:. JlogaHa QyHKIIisl caMOnepeBipKH, SKa CHOBICTUTh KOPUCTYBa4a Ipo BiACYTHICTB 3B’ 43Ky 3 ra30aHalIi3aro-
POM, 110 MiABUIIYE HAAIHHICT MPUIIATY, Ta 3MEHILY€ BipOTiIHICTh HAKOITMYEHHS BUOYXOHEOE3IIeUHOT0 PiBHSI 3ara30BaHOCTI METAaHOM
3aMKHEHOTO TIPUMIIIEHHS.

BuxopuctaHHs npH po3po0iLli BIACHOTO IPUJIaly HOBUX TEXHOJIOTIH 3 BUCOKOIO MIBH/KICTIO aHAITI3y JaHHX JJO3BOJISATH CTBOPIOBATH
MIPUIAIH, IO 3MEHIIYIOTh BIPOTiJHICTh HAKONMYECHHS BUOYXOHEOE3[eYHOro PiBHS 3ara30BaHOCTI METAHOM 3aMKHEHOTO MPUMIIIEHHS.
Kniouosi cnosa: puponHuii ra3, ra30aHaizaTop, BUOyXoHeOe3MEUHOro PiBEHb 3ara30BaHOCTI, OJIOK-cXeMa poOoTH nmpuitady, Proteus.

Application of a domestic gas leak detector for air monitoring. Yaremchuk O., Yaremchuk B.

The article presents research that was aimed at creating a system of light indication of the presence and level of concentration
of natural gas in the environment, which informs the user about the problem of natural gas leakage in a form convenient for perception.
The program of gasification of the country’s housing stock, which is currently being carried out, makes the task of providing consumers
with modern and reliable signaling that informs about the appearance of gas in closed rooms extremely urgent. Only ensuring constant
reliable monitoring of the state of the atmosphere in premises, including those used in the housing and communal services system, will
prevent destructive explosions and human casualties. Devices based on semiconductor gas sensors are one of the most inexpensive
and effective tools for diagnosing the state of the environment. Sensors of this type are widely used in monitoring the gas composition
of the air. The authors have developed software that fully controls the device as a whole, in accordance with the design tasks.

As a result of the work, an important scientific and applied problem of a continuous, reliable and economical method of signaling
domestic gas leakage in residential premises was solved.

The main results of the work are that a system of light indication of the presence and concentration of natural gas in the environment
has been developed, which informs the user about the problem of natural gas leakage in a form convenient for perception, software
has been developed that fully controls the device as a whole, in accordance with the set tasks for designing. A self-test function has
been added, which will notify the user of the lack of communication with the gas analyzer, which increases the reliability of the device
and reduces the probability of the accumulation of an explosive level of methane gassing in a closed room.

The use of new technologies with a high speed of data analysis in the development of your own device will allow you to create
devices that reduce the probability of the accumulation of an explosive level of methane gassing in a closed room. Key words: natural
gas, gas analyzer, explosive level of gassing, block diagram of the device, Proteus.

ITocTtaHoBKka mpodaemu. Y 3B’53Ky 3 yce OUIbII
IIMPOKUM 3aCTOCYBAaHHSIM IPUPOTHOTO rasy B pPi3HUX
cepax MNPOMHUCIOBOCTI 1 HAPOIHOTO TOCIOAAPCTBA
3arOCTPIOETHCSI HEOOXiHICTh IOBCIOJHOTO BIIPOBa-
JOKEHHST CHCTEM Tra30Boi Oe3nekn. HeBix’ eMHOIO YacTH-
HOIO TaKHX CHUCTEM € ra3oBi JaTUYUKH, TOOTO MPHCTPO],
0 TEePEeTBOPIOIOTh 1HQOPMAII0 TPO 3MiHY CKIaTy
ra30BOr0 CEPE/IOBHUINA B SIEKTPUYHHUIA CHTHAIL.

AkTyajbHicTb podoTu. [Iporpama rasudikarii >kut-
J0BOTO (hOHAY KpaiHH, IO NMPOBOAUTHCA HUHI, POOUTH
BUKJTIOYHO AaKTyaJbHUM 3aBIAHHA MO 3a0€3MEUCHHIO
CIOXKUBAYiB CYy4acHOIO 1 HaJilfHOIO CHUTHaJIi3aIli€lo, o
iH(OpPMye NPO MOSABY ra3y B 3aKPUTHX NPUMIIICHHSX.
Tineku 3a0e3reueHHsT IMOCTIHHOrO HaIIMHOTO MOHI-
TOPHHTY CTaHy arMoc(epH B NPHUMIIIEHHAX, Y TOMY
gyucii BUKopucTtoByBaHuX B cuctemi JKKI, no3Bomuts
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3an00irTy pyHHIBHEM BHOyXaM 1 JIIOACBKHM JKEPTBaM.
[lprmagn Ha OCHOBI HamiBIPOBIAHUKOBUX Ta30BUX
CCHCOpPIB € OZHMM 3 HaAOLIBII HEZOPOTuX i eeKTHB-
HUX 1HCTPYMEHTIB JJIs JIarHOCTHKH CTaHy JOBKIJIJIS.
JlarTuuku Takoro TUMY 3HAWIUIN IIAPOKE 3aCTOCYBAHHS
IIPY KOHTPOJTi TA30BOTO CKIIA/TY MOBITPS.

AHani3 ocTta”HHIX gocailzkeHb 1 myOmikamii.
Y BCBOMY CBITI CIIOCTEpIra€ThCs IiIBUIICHUN iHTe-
pec o po3poOKH HEMOPOTHX, CKOHOMIYHUX 1 HalIii-
HUX TazocurHaiizaropiB. Ile oOymMoOBI€HO THM, IO
€ TocTpa morpeba B 3aCTOCYBaHHI TAaKHX IPHCTPOIB
B PI3HHX Tally3sIX MPOMHCIOBOCTI i HAPOAHOTO TOCIIO-
napcTBa. 3amoOiraHHs aBapiiHUM CHUTYaIlisM 1 BHOY-
XaM, 10 MPHU3BOAATH 0 3HUINECHHS MaTepiabHUX I[iH-
HOCTEH 1 JIFOACHKUX JKEPTB, Ja€ 3HAYHUH €KOHOMIYHHMA
edexT, sk 3a3HaYeHO B psdi nareHTiB: «[Ipuctpiit mis
KOHTPOJIFO KOHIICHTpaIlii HeOe3neuHux rasiBy (Jukapes
B. 1, lllyb6apes B.A., MenbuaukoB B.A.), «[Ipuctpiii mst
MOIYKy BUTOKIB Ta3y» Muxees E.H., IBanHikoB H.M.)
[1; 2]. Anamizyroun 0COOIMBOCTI PI3HUX Ta30aHAII3aTO-
piB Ta mpUJIalliB CUTHATI3AIlT BUTOKY Ta3y, OyJu BU3HA-
YeHi TOJIOBHI 3a/1a4i Ha MPOEKTYBaHHS.

HoBu3zna. ABTOpamMu po3poOJIeHO KOMIUIEKCHY
cucTeMy Oe3nepepBHOTO MOHITOPUHTY Ta30BO1 cepelno-
BHIIA 1 CTBOPEHHS BIAMOBIAHOTO MTPOrpaMHOTo 3a0e3Iie-
YeHHS JUIS YIPaBIiHHSA MPOIECOM BUMIPY 1 peecTparii
BHAMIpPIOBAaHUX 3HAUCHb, a TAKOXK IPEICTABICHHIO LUX
PE3YJBTaTiB B 3pyYHOMY JUIsI KOPHCTYBada BUII.

Metopno.ioriude a60 3araJibHOHAyKOBe 3HAYEHHSI.
CTBOpEHHSI HENOPOToi, CKOHOMIYHOT Ta HaJIHHOI CHC-
TEMH aBTOMATHYHOTO KOHTPOJIIO Ta CHUTHAJI3aIlii 3ara-
30BaHOCTI 3aMKHEHOTO TPUMIIICHHS, a TaKOX 3amo0i-
TaHHS HAKOITMYCHHS BUOYXOHEOEe3MeUHOT KOHIICHTpaIil

MIPUPOIHOTO Ta3y, IO € NMOTSHIIIHHO HeOe3NeUHUM IS
37I0POB’s JIIOMWHY 1 Hece 3a cO00r0 MacIiTaOHy pyiHa-
1it0 Oy/IiBeb.

Buxknan ocHOBHOT0 mMartepiaiy.

Po3pobka pyHKIiOHAIBLHOT 0JI0K-CXeMHU

BimmoBimHOo 10 TOCTaBIeHOT 3aaadi po3poOdiieHa
CTPYKTypHa cxema (puc.l), sika BiIAMOBinae pamiaabHii
cxeMi MoOyI0BH MIKPOIPOIIECOPHUX MPUIIA/IIB.

Puc. 1. Cmpykmypna cxema cucmemu xepysanus CKB

Cucrema CKIIAJAa€ThCsl 3 HACTYHMHHX (YHKIIIOHAIb-
Hux OnokiB: MK — mikpokoHT-porniep; MQ-4 — naTduk
razdy; I1l — npuctpiit iHgukanii; 3C — 3ByKOBU CHTHa-
mizarop; 3K — 3anipHuit kinanaH; BXK — 0510k KUBJIEHHS.

Onuc 010k-cxemu. OCHOBHHM KEepPYIOUWUM €JIeMEH-
TOM cXxeMU e MikpokoHTposiep (MK). Y fioro mam’siti 3aru-
caHa Kepyroua Iporpama, 3riiHO 3 SIKOI0 BiH 4epe3 MeBHi
MPOMIKKH Yacy ONWTYE Narduk razy MQ-4. B 3amex-
HOCTI BiJl OTpHMaHUX JaHWX 3 JaTdynka Mmerany, MK
MOCHJIA€ KOMaH/IH JI0 BUKOHABYMX MPHUCTPOIB: IPUCTPIH
TH/IMKAaIlii, 3ByKOBUH CUTHAII3aTOP YH 3aIipHUI KIIamaH.

Puc. 2. Enexmpuuna npunyunosea cxema
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Puc. 3. [loznauenns 6u0odie damuux KOHYyeHmpayii
memany: H-H — eu6oou nazpieaua (niosooumscs
nanpyea 5 B), A-A i B-B — enekmpoou

MQ-4 HaMiBIPOBIIHUKOBUI  Tra30aHaii3arop,
III0 MUTTEBO pearye Ha MPHCYTHICTb METaHy Yy HaBKO-
JUIIHBOMY cepefoBuili. Biampasmsge indopmanito mpo
piBEHb 3ara3oBaHOCTiI HABKOJIMIIHBOTO CEPEOBHIIA
y BUDISA1 aHAJOTOBOTO CHTHAJTY Ha aHAJIOTOBO-IIU(]-
posuii neperBoproBad (ALIIT) mikpokoHTponepa. ALIIT
nepeTBoproe ii B IudpoBuil curHam, AN MOAAIBIION
00pOOKH MIKpPOKOHTOPJIEPOM, SIKHH B CBOIO YEepry aHa-
Ji3ye ii Ta BUKOHY€ BCTAHOBJICHHI ITPOTPaMOI0 KOMaH/IH.

[puctpiit imgukanii (I11) — npuctpiit, skuit npusHa-
YeHHH 17151 BiZJ0OpakaHHs IOTOYHUX 3HAYCHb PiBHsI 3ara-
30BaHOCTI HAaBKOJIUIIHBOTO CEPEOBUINA, [0 MIPEICTaB-
JICHWH y BUTVISIL CBITIHHS THX YM iHIIMX BCITIOMIOMIB.

Puc. 5. 3anexcnicmo nposionocmi 6io konyenmpayii
PI3HUX 2a3i8

Puc. 6. 3anesxcuicmo npogionocmi damuuxa 8io 6onococmi

ma memnepamypu

Puc. 4. Cxema nioknrouenus oamyuxa

3BYKOBHUH CHTHAI3aTOp — MPUCTPIA MpPU3HAYCHHHA

JUTS 3BYKOBOT'O OTTOBIIIICHHS HASIBHOCT KPHTUYIHOT HOPMH

MPUPOTHOTO Ta3y B MOBITpi. KepyeThcs 3a momoMororo

MK, sikuii mpu HEOOXIAHOCTI MOZa€ HANPYTY HAa aKTHB-

HUN TUHAMIK, 110 MPU3BOIUTH HOTO B pOoOOYMIA CTaH.
3amipHuil KIanaH — eJIEKTPOMArHITHAN KIIalaH, 1o

3aKpHBa€ MOTIK ra3dy y ra3ompoBOMi, A 3am00iraHHs

BUHHUKHEHHsS BHOYXOHeOe3MeUHO! KOHIIEHTpalii Trasy.

Kepyetbes 3a gonomoroto MK, sikuil nmonae enexTpud-

HUI CHTHAJ Ha eNCKTPOMATHITHUH KJIamaH.
brok skuBieHHS — Tomae HEOOXimHE IKHUBICHHS

10 3BYKOBOTO CHTHAi3aTopa, razoanaiizaropa MQ-4 ta

MK, 1o B CBOIO Uepry >KHBHUTH MPHUCTPIl IHIUKALII Ta

Kepye 3allipHUM KJIaraHOoM.

Po3po6ka eneKTPUYHOI NPUHUMIOBOI CXEMHM.

B maniii po0oti po3poOIAeTHCS aBTOMATH30BAHUM,

noOyTOBUH  Ta3oCHTHami3arop  Oe3mepepBHOI  ii.

BpaxoByroun BuIe HaBeleHy IH(OpPMAIi0,HEIONIKA

Ta TIEpeBary iICHyIYNX Ta30CrHaII3aToOpiB, po3po0IIeHO

MPUHLUIIOBY €JIEKTPUYHY cxemy [3] mpuiagy MOHITO-

PUHTY Ta IHOUKAIii BMICTy MPUPOIHOTO ra3y B 3aKpH-

TOMY MpHUMilLeHH] (puc. 2).

JaTrunk KoHueHTpauii npupoaHoro razy MQ-4.
JI7st i gKITFOYEHHS JaTYHMKa € 6 BUBOMIB, 4 3 IKUX
JyOITIOI0TH OJJMH OIHOTO. ToMY JIs i JKITI0YeHHS
BHKOPHCTOBYETKLCSI BChOTO 4 BUBOIU (puc. 3).

Pesucropom RL HacTporeThCcsi 4yTIUBICTDH
JaTyuKka. PekoMeHOyeTbcs CTaBUTH B Jiama-
30Hi 10kx. UyTnuBiCTh naTyuka CKIAgae Bif
200 1o 10000 ppm [3].

VY nokymenrauiii Ha MQ — 4 npuBeneHui rpa-
¢ik (Puc. 5), o sikoMmy BUJHO, 1110 OKPIM METaHYy,
JaTyuK ayxe noope pearye Ha nponan (LPG),
1y MEHI{ Mipi Ha ra30onoAiOHUN BONIEHB, Ya/l-
HuU ra3 i napu ankorointo. [IpoBiHICTh HaMiBI-
POBITHUKOBOTO CEHCOpa 3HAUYHO 3aJIeKUThH Bij
BOJIOTOCTI 1 TEMIIEPaTypH HABKOJIUIIHBOTO cepe-
nosutia (Puc. 6).
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Puc. 7. Brox-cxema pobomu npunady Puc. 8. Bnox-cxema pobomu npunady

Puc. 9. Ilepwuii pisens 3acazoeanocmi
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bnok-cxema pobotu mnpuiaaay. 3a MOCTaBICHUM
3aBHAHHSIM Ha MPOEKTYBaHHI PO3POOIEHO OIOK-CXeMy
pobotu mpunaxy (puc. 8), U0 MOBHICTIO 33JI0BOJILHSIE
BHIIIE TIOCTABJICHHI BUMOTH.

baok-cxema podoTu nmporpaMu. 3a MOCTaBICHUM
3aBJaHHSIM Ha TMPOEKTYBaHHI PO3pOOJICHO BIIIOBITHE
mporpamHe 3a0e3redyeHHs, o Oyze kepyBaTu poOOTOr0
npuctporo. biok-cxema poboTH MporpaMu MpeacTaB-
neHa Ha puc. 8.

MonenwBanust pooorun nmpuiaagy. /s mepeBipku
po0OTH TpHIIaTy CKOPUCTAEMOCH CHCTEMOIO aBTOMATHU-

30BaHOTO MpoekTyBaHHs Proteus. Ckiamaemo excriepu-
MEHTAIIbHY MOJENh PO3pOOJICHOT eNEKTPHYHOI CXHMH
Ta 3aIlyCKAEMO IPOIEC CUMYIIOBAHHS. 3MIHIOIOUH 3Ha-
YeHHsI OMOopy 3MIHHOTO pesuctopa MQ-4, TuM camum
MH CHMYJIIOEMO 3MiHY KOHIICHTpaIlii METaHy B HaBKO-
muimHsoMY cepenopuii (Puc. 9—11).

T'onoBHi BUCHOBKH. Y pe3ynbrari BUKOHAHHS
poOOTH BHpillIeHa BaKJIMBA HAyKOBO-TIPUKJIAJHA IPO-
Onmema Oe3mepepBHOTO, HAMIHHOTO Ta EKOHOMIYHOTO
METOJIYy CHUTHAII3yBaHHS BHUTOKY IOOYTOBOTO Trasy
B )KUTIIOBUX IPUMIIICHHSX.

Puc. 10. [Ipyeuii pigens 3acazosanocmi

Puc. 11. Kpumuunuii pigens 3a2azosanocmi
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OcHOBHI pe3yibpTaTH poOOTH TONATAIOTH y TOMY,
10!

1. Po3pobmneHo cuctemy CBITIOIHAMKAILLT TPHUCYTHO-
CTi Ta piBHS KOHIEHTpAIlil IPUPOIHOTO Ta3y B HABKO-
JUIIHEOMY CEPEIIOBHII, MO iHPOPMYE KOpHUCTyBadya
po mpodieMy BUTOKY HPHPOIHOTO Tazy B 3PYYHOMY
JUTSL CTIPUAHSATTS BUIVISII.

2. PospobmeHo mporpaMHe 3a0e3NeueHHs], IO
MOBHICTIO Kepy€e MPHJIAJOM B IIJIOMY, BiIIOBITHO IO
MOCTABIICHHUX 3a1ad Ha MpoekTyBaHHS. Jlomana QyHK-
IisT CaMOIEPEBIPKH, KA CIIOBICTUTH KOPHCTyBada TPO

BIJICYTHICTB 3B’5I3Ky 3 Ta30aHaJi3aTOPOM, IO ITiBUIIIYE
HAQTIHICTh TIPUIIAJY, Ta 3MEHIIIYE BIpOTiHICTh HAKOITH-
YeHHsI BHOYXOHEOE3IIeUHOTO PiBHS 3ara30BaHOCTI MeTa-
HOM 3aMKHEHOTO MPHUMIILICHHS.

IlepcnekTHBH  BHKOPHUCTAHHA  pe3yJbTaTiB
AocaimkeHHsi. BUkoprcTaHHs IpH po3poOIli BIACHOTO
MpUJIagy HOBHUX TEXHOJOTIH y Taly3i KOMYHIKaIii
1 BUCOKa MIBUJAKICTh aHAII3y NaHWUX JO3BOJISATH CTBO-
pIOBATH MPWIIAJIK, IO 3MEHITYIOTh BipOTiIHICTh HAKO-
MUYCHHS BUOYXOHEOE3NEYHOTO PIiBHSA 3ara3oBaHOCTI
METaHOM 3aMKHEHOT'O [TPUMIIIEHHS.
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