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BUITPOBYBAHHS BOTHET'ACHOI EOEKTUBHOCTI BOJTHAX
BOI'HET'ACHUX PO3YUHIB

Inona Myxa
Boaogumup-Ilerpo IIapxoMeHnko, kaHA. TEXH. HAYK, TOLCHT
Pycaan IlapxomMeHko, kaHA. TEXH. HAYK, JOLIEHT

JIbBiBCHKUI Aep:kaBHUIN YHiBepCHTeT 0e3MeKH KUTTEAIATBHOCTI
JIsBiB, Ykpaina

Po3misiHyTO aKTyasbHi MHTAHHS MiABHIICHHS €(pEKTHBHOCTI MOYKEKOTACIHHS IIUISIXOM
Monuikarii BOIHUX pO3urHIB XIMIYHHMH iHri0iTOpaMu ropinHs. [IpoanarizoBaHo pe3ynsraTti
EKCIIEPUMEHTANIFHAX BUIPOOYBaHb, SIKI MiATBEPKYIOTH, IO BBEICHHS TAKUX J00ABOK, K
(ocdary aMOHII0 Ta HAHOYACTHHKH, JJO3BOJISIE CKOPOTHTH dac racinHs Ha 20-60% Ta 3MeHIIITH
Butpary pedoBuHH Ha 10-40%. OcoOmuBy yBary mpHAUIGHO MeXaHi3MaM XiMi9HOTO
NPUTHIYEHHS TTOJYM'sl, TTOKPAIICHHIO 3MOYYBaJIbHOI 3[aTHOCTI 32 JONOMOIOIO IIOBEPXHEBO-
axtuBHUX peuoBHH (ITAP) Ta 3acTocyBaHHIO JpiOHOIMCIIEPCHUX CTPYMEHIB.

KiwuoBi cioBa: BoaHI BOTHETracHi PO3YMHH, TaCiHHSA TOXKEXK, I1HTIOITOPH,
HOBEPXHEBO-aKTHBHI PEUOBHHH.

TESTING THE FIRE-EXTINGUISHING EFFECTIVENESS OF
AQUEOUS FIRE-EXTINGUISHING SOLUTIONS

llona Mukha
Volodymyr-Petro Parkhomenko, PhD, Associate Professor
Ruslan Parkhomenko, PhD, Associate Professor

Lviv State University of Life Safety, Lviv, Ukraine

This paper examines current issues related to improving fire extinguishing
efficiency by modifying aqueous solutions with chemical flame retardants. The results of
experimental tests were analyzed, confirming that the addition of substances such as
ammonium phosphates and nanoparticles reduces extinguishing time by 20-60% and
decreases chemical consumption by 10-40%. Particular attention is paid to the mechanisms
of chemical flame suppression, the improvement of wetting ability using surfactants (SAs),
and the application of fine-dispersed jets.

Keywords: aqueous fire-retardant solutions, fire suppression, inhibitors,
surfactants.
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CydJacHUI pO3BUTOK TEXHOJOTIH 3yMOBIIOE TIOABY MarepialiB i3
MiABHUIEHOIO IOKEXKHOI0 Hebesmekoro (miTifi-ioHHI Oartapei, OiomammBo), w0
moTpedye BIOCKOHAJICHHS TPAAWIIHHMX METOMIB TaciHHI. AHaNi3 HayKOBHX
JOCTIKCHD MiATBEPKYE, 1110 MOIUGIKaIlisa BOAM CICHiaIbHUMHU IHTiOITOpamMu
3HAYHO MiJBUILYE i1 BOrHEracHy 3/1aTHICTb.

Onmparourch Ha JaH1 HAyKOBHX JOCIIIIXKEHb PO CTBOPEHHS Ta BUIIPOOYBaHHS
BOJIHMX BOTHETaCHHMX PO3YMHIB, SKi MICTAThH Pi3HI XiMiuHI JoOaBkM abo iHriGiTOpH
ropiHHsl. BBeJieHHs 10 CKJiaJly BOJM CrieliajbHUX KOMIIOHEHTIB J]a€ 3MOTy 3HAa4HO
HIIBUIIUTH 11 BOTHETacHY €(heKTHBHICTb, MMOKPAIUTH TEIUIO(MI3UYHI BIACTHBOCTI Ta
3MCHIIIUTH BUTPATH BOTHETACHOT PEYOBHHHU TIiJT Yac JTiKBIHAIIIT ITOXKEXK.

BaxnuBuM eTarmoM po3poOJeHHS HOBHX BOTHETaCHHX 3ac00iB €
MIPOBEJCHHS EKCIIEPUMEHTAIbHNX BHIPOOYBaHb, METOIO SIKMX € OI[IHIOBAHHS
iXHBOI E€QEeKTHBHOCTI MiJ dYac TaciHHSA pI3HUX THUMIB MOXex. OCHOBHUMH
MOKa3HUKAaMH, 10 BU3HAYAIOTh €(EKTUBHICTh BOAHUX BOTHETACHUX PO3UYHMHIB, €
4ac JIKBiJalii moayM’si, BUTpaTa BOTHETACHOT PEYOBHHHM, IMBUIKICTh 3HIKESHHS
TEMIepaTypu B 30HI TOpIHHS, a TaKOXK 3JaTHICTh 3amo0iraTd MOBTOPHOMY
3aiiMaHHs MaTepiaiiB Micisl PUITMHEHHS TOPIHHS.

JocnimKkeHHsl cBiuath, L0 JOJaBaHHS A0 BOJHHMX PO3YHMHIB PI3HUX
1HTi01TOPIB 3HAYHO I ABHIIYE IXHIO €()eKTHBHICTh. 30KpeMa, 3aCTOCYBaHHS TaAKUX
PEUOBHH, SIK XJIOPHJ Kalilo, XJIOPHU] HaTpito, ¢ocdaTu amoHito, OikapOoHaTH Ta
HAaHOYACTUHKH, NAIOTh 3MOTY CKOPOTHTH dac raciHHi noxex Ha 20-60 % i
3MEHIIUTH BHUTpaTy BorHeracHoi pedoBuHn Ha 10-40 %. Kpim Toro,
BHKOPHCTAHHS iHT10ITOPIB CHpHs€ MPUTHIYCHHIO XIMIYHIX peakmiid y moiayM’i Ta
3aro0irae TOBTOPHOMY 3alfMaHHIO MPOTITOM TPHUBAJIOTO Yacy.

IlepciekTHBHMM  HampsiMOM ~ YAOCKOHAJIECHHS BOJHHWX BOTHETACHHX
PO3YMHIB € 3aCTOCYBAaHHsS ITOBEPXHEBO-aKTHBHUX PEUOBUH, AKi INOKPAILyIOTh
3MOYYyBaJIbHI BJIACTMBOCTI BOIU Ta CIPHSIOTH OUIBII PIBHOMIPHOMY PO3IOILIY
PlAMHH [0 MOBEPXHI roprovyux Martepiaiis. [{e 103Bos1ste niABUILUTH €EKTUBHICTH
TEIUIOOOMIHY Ta TPUCKOPUTH MPOIEC OXOJOPKCHHS. Takoxk ITOCITiIKYEThCS
MOXJTBICTh BAKOPUCTAHHS 3TyIIyBayiB, MOJIMEPIB Ta HAHOYACTHHOK, SIKI MOXYTh
Ii/IBUIYBAaTH TEIJIOEMHICTh PO3YMHY Ta CTBOPIOBATH JOJNATKOBHH Oap’ep s
JIOCTYILy KHCHIO JIO 30HU TOPiHHSL.

ITin gac BUMpPoOyBaHb BOAHUX BOTHETACHUX PO3YMHIB TAaKOXK JIOCIIKYETHCS
BIUTMB CIIOCOOY TOAavi PEUOBMHHU Ha €(EKTHUBHICTD TAaciHHA Moxkexi. OmauM i3
HAWOLIBIN eEKTHBHIX CIIOCODIB € 3aCTOCYBaHHA APiOHOMCIIEPCHUX CTPYMEHIB a00
BOJISTHOTO TYMaHy, SIKHH CKJIAAE€THCS 3 Kparlelb MaIoro JiaMeTpa. 3aBIsSIKH BEIHKIH
TUTOII TTOBEPXHI TaKUX Kpareib 3HAYHO MiBUIIY€ETHCS IHTEHCUBHICTD TEIUIOOOMIHY
Ta MBHUIKICTh BHIIAPOBYBAHHS BOIH, 10 3abe3neuye eeKTHBHE OXOJOKECHHS Ta
3HIYKEHHSI KOHLICHTPALIii KUCHIO B 30H1 TOPIHHSI.
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