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3HAYNMOCTb ABTOMATUYECKNX CNCTEM
NMPOTUBOMOXXAPHOW 3ALLUNTbI A1 OBECNEYEHUNS
BE3OMNACHOCTU NIIOAENA B BbICOTHbIX 30AHUAX

MokasaHo, 4To B CBf3M ¢ pa3paboTkon CIM “3aaHns 1 KOMMNIEeKChbl BbICOTHble. TpeboBaHWS NoXapHOM
©e30MacHOCTL" B Ype3BbIHaMHOW CTEMEHM akTyaM3mpyoTCs Npexie BCero BONpockl Bbibopa cpeacTs
1 CnocoOOB 3aLMThI JIIOAEN OT BO3OENCTBMA onacHbix daktopos noxapa (OMDI), nockonbky oT nx
KOPPEKTHOro peLleHus 3aBUCUT OOCTUXEHNE NepBOCTENEHHON LieNiv TeXHUYECKOro perynmpoBaHms:
“3almTa XM3HWM 1 300POBbA rpaxaaH”. Nloka3aHo Takxke, YTO HOpMUpPYeMble 3HaYeHMs MoXapHOro
pyCKa He Mo3BONAT 00ecnevnTb OCTVXEHME 3TOM Lenu. PaccMaTprBaeTcs HeTpaaMLMOHHAS KOH-
Lenums obecrneveHns noxapHon 6e30MacHOCTY NioAen 3a CHET MOBbILLeHUS HaOeXHOCTL U 3ddek-
TUBHOCTN (DYHKLIMOHMPOBAHMNS aBTOMATU3MPOBAHHbBIX CUCTEM MPOTMBOMOXAPHOW 3allMThl U COBpe-
MeHHble BO3MOXHOCTU ee peanu3aumn B BbICOTHbIX 3[aHUSAX, KOTOPble JOMIXKHbI COCTaBNATb OCHOBY
NpaBWil MPOEKTUPOBAHMS CUCTEMbI MPOTUBOMOXKAPHOM 6€30MacHOCTU BbICOTHbIX 34aHUINA.
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NO>XapoTyLeHnA, To4eqHble OaT4MKW,; CTTIMHKNIEPHbIE YCTaHOBKW,; OrHeTylallne cpenctsa, CMCTeEMbI
nepenadn OaHHbIX; 6eCI'IpOBOD,HbIe CcncTemMbl.
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BeepeHune MO’KapPHOTO PHUCKA B 3JaHUSIX, COOPYKEHUAX U CTPOE-
HUSX Pa3lUYHbIX KJIAcCOB (DYHKLHMOHAJIBHOM mOXKap-
HoOit onacHocTH”! [3] 3Hauenue Q, ompenenseTcs Mo

hopmyie

QB = Qn(l _Ran)Pnp(l _Pa)(l _Pnz); (2)

Cornacao @3 Ne 184 “O TeXHUYECKOM pEryIUpoOBa-
Hun” [1] nepBoovyepeAHBIMU LIEJISIMU €TI0 BBEJICHHS SIB-
nstotes (CT. 6, 1. 1):
°  3aUUMA JHCUZHU U 300POBLSL 2PAINCOAH,
o npedynpexcoerue 0eucmsull, 8600AUUX 8 3AOTYHC-
OeHue npuobpemamerneil.
Peanuzyst atu nenu, “TexHuueckuil pernameHT o
TpeboBaHMIX TTOkapHO 6e3onacHocTr” (P3-123) [2]
TpedyeT (cT. 79): “Puck eubenu nodeti B pe3ybTare Bo3-

rae O, — 4acToTa BOSHUKHOBEHUsSI IOXKapa B 3AaHUU B
TEUYEeHHE r0/1a, 3HAYCHUST KOTOPOM JTsI 3TaHHH HEKO-
TOPBIX KJACCOB (PYHKIIMOHAJNBHOW TMOXapHOU
OITACHOCTH, KOTOPBIE MOT'YT BXOJMTH B KOMIUICKCHI

JieHcTBYsI ormacHbIX (pakTopoB moxkapa (ODII) nomken
OIIPE/ICIIATHCS C YUemOoM (DYHKYUOHUPOBAHUS CUCTEM
obecneuenusi nodcapHoll 6e3onacHocmu 30aHuM, CO-

99

OpY’KEHUI U CTPOCHUN” U He 00nHcen npesuiiuamay.:
0,20, =1-10°, )

rae Q, ,— pacyeTHas BeIMYHHa HHANBUIYaJIbHOTO I10-
JKAPHOTO PUCKA;
0,' — HOpMAaTHBHAs BEJINYMHA HHINBUYaAIbHOTO
[O)KAPHOT'O PHCKA.
B coorBercTBUE ¢ 3THMHU TPEOOBAHUSMH periia-
MeHTa B “MeTonuKe OnpeeNICHUs PACYSTHBIX BETMIHH

© Xonwesnuxos B. B., Cepkoe B. ., 2017

BBICOTHBIX 3/aHUN, MPUBOAATCS B HPUIIOKEHHUH
No 1 Metonuku [3] B sBHOM BUE; TPH OTCYTCTBUN
CTaTUCTUYECKHUX JaHHBIX JoMycKkaeTcs (1. 8) mpu-
Humars O, =4- 1072,

! Bynem npuiepkHBaThCs STOi pesakiid MeToIUKH, TIOCKOIbKY
B ee mocienHe pegakuuu [4] BEposSTHOCTH R 3aMEHEHBI Ha COOT-
BETCTBYIOIINE OCTOSHHBIE KO PUIMEHTBI K ¢ TEMH ke 3Haue-
HHSAMH, YTO HE H3MEHACT CYyTU METOJHKH, HO yCYTyOmseT Oe3Bbl-
XOJIHOCTb TTOJIOKEHUS: KaK Obl HM COBEPIIEHCTBOBAINCH ABTOMa-
THYECKHE CHCTEMBI, NX HOPMUPYEMble IOKa3aTeI! — HaJIeKHOCT
1 3G (PEKTUBHOCTb HE TTOBBILIAIOTCSL.
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R, — BEpOATHOCTB 3 (PEKTHBHOTO CpadaThIBAaHUS
YCTaHOBOK aBTOMAaTHYECKOI'O MOXXapOTYLIEHUs
(AVTIIT); onpenensieTcst TEXHUUECKOH HaJIe)KHOCTHIO
anemeHToB AYIIT; mpu OTCYTCTBUM CBEIIEHUN TIO
napaMerpaM TeXHUYECKOH HaJeKHOCTH JIOITyCKa-
eTcs npuHuMars R, = 0,9 (370 onTUMHCTHYECKA,
ObICTpee Kkenaemast, YeM JIeHCTBUTENIbHAS Ha CEerol-
HSUIHUN JCHb OIICHKA, TOCKOJIbKY ‘B CpeaHEM d(-
(DeKTUBHOCTD BBITIOIHEHHS 331a4 YCTAaHOBOK TTOXKAp-
HOI aBTOMaTHKU HeMHOruM OoJsiee 50 %” [5, 6]);

P, — BEPOSITHOCTB [PUCY TCTBHUSL JIFOJICH B 3/1aHHN;
Py = Ly /245
Lpymen — BPEMS HAXOKJICHUSL JIIO/IEH B 311aHUH, 1,

P, — BeposATHOCTB DBaKyalluy JIIONEH;

P, — BeposaTHOCTh 3(h(heKTHBHOI padOTHI cucTe-
MBI TPOTHUBOTIOKAPHON 3aIUTHI, HAIPABJICHHON Ha
obecrieuenne Oe30MacHOI dBaKyaIly JIOACH Ipu
no)kape, Kotopas Omarogapsi mpruBeeHHBIM B Me-
Tonuke [3] 3HAUEHHSIM BXOSIIMX B HEE MapameT-

POB MOXKET OBITH JIETKO OIIpCICIICHA,
Pn.3 =1- (1 7R06H RCOY3) (1 - R06H RHZL3); (3)

R 5, — BEPOSTHOCTH 3(h(HEKTHBHOTO CpabaThIBAHMS
CHCTEMBI TTOKapHOH CUTHAIN3AINHT; TPUHAMACTCS
cornacHo 1. 13 [3] R s, = 0,8;

Rcoyy — YCIIOBHasi BEPOATHOCTb (G(PEKTUBHOTO
cpalaTbIBaHMsI CUCTEMBbI OTIOBEIIECHUS JIFO/IEH O TI0-
JKape U yNpaBJIeHUs dBaKyalluel JIIofel B ciayvae
cpabaThIBaHMS CHCTEMBI IIOKaPHOH CHTHAIN3AINN;
HNPUHUMAETCS cOrnacHo 1. 25 [3] R-gyy = 0,8;
Ryjj13— yCIIOBHAs BEPOATHOCTH d(PeKTHBHOTO Cpa-
0aTbIBaHUS CUCTEMBI IPOTHBOIABIMHON 3AIIUTHI B
cllydae cpabaThIBaHNS CHCTEMBI II0)KapHOH CUTHAJIH-
3alUK; IPUHUMAETCS COrTacHo 1. 26 [3] Ryyp3=0,8.
Taxum o6pazom,

Pp,=1-(1-08-0,8)(1-0,8-0,8)=0,87.

OLeHKa HageXHoCTn
VIH)XEHEpPHbIX cncTeM

®dopmyna (2) — 3To MPoU3BeIeHUE BEPOSITHOCTEH
HACTYIIJICHUS! COOBITHIT — omka306 cucmem (B CKOO-
kax). Ciie0BaTenbHO, B II0OOM CIIydae eposmuocib
OMKA3A SNeMEHIMO8 ABMOMAMUYECKUX CUCITEM NPOMU-
gonooicaproi 3awumul P, u noxcapomywenus P,
cocmagnsiem COOTBETCTBEHHO!

P, =(1-087)=0,13;
P:l'l :(1 _059):0917

T. €. B 10-13 % ciyyaeB BOZHUKHOBEHHUS [10XKapa OHU
HE MOTYT BIIUATH Ha €T0 IIO/IaBIICHUE U Ha 00eCIICUCHUE
0e30macHOCTH Jroiei B 30aHuAX. OYeBUIHO, UTO B 3TUX
CITy4asiX JIFOJSM OCTaeTCs pacCUMTBIBATh TOIBKO Ha yc-
NewHy10 286aKyayuI0, OCYWecmenaiemyro 3da cuem ux coo-
CMBEHMBIX CUJL U NCUXOPUULECKUX BOZMONHCHOCTIEU.

CBOEBpPEMEHHO 3a/1aTh BOIIPOC: APU KAKUX Jice 3HA-
YeHUSAX 8ePOAMHOCIU O30MKA3H020 PYHKYUOHUPOBA-
HUSL 9]1eMEHNO08 CUCHeM NPOMUBONONCAPHOU 3AUJUNIDL
u nosicapomyuienus omnaoaen Heobxo0UMOCmb 8 I6a-
xyayuu nodeti? C yaeToM BOBMOKHOCTH TaKOW CUTYya-
uuu 1. 3.1 TOCT 12.1.004-91 tpebyet nepBoHa4aIbLHO
IPOBEPSITH BBINOIIHEHUE YCI0BUS (2) npu 3nauenuu P,,
PasHoM Hymio.

Ecnu noxxap npousornien, ciaea0BaTeIbHo, MEpOoIpu-
SITUSL U CUCTEMbI TACCUBHOM MTPOTUBOIIOKAPHOM 3a1Iy-
ThI, HalIpaBJICHHbIE HA IPEJJOTBPALLCHUE [TOXKapa, HE cpa-
6oTanu. BeposTHOCTB 3TOr0 COOBITHSA B 00IIEM CITydae
0,=4- 1072 Torna BeposTHOCTH obOecreueHus 0e3-
OTIACHOCTH JIFOJICH TONBKO 32 CUCT MHXKCHEPHBIX CUCTEM
no:kapHoi Oe3onacHocT 31anuit (pu P, = 0) gaxe npu
ONTUMHCTHUYECKUX OlleHKax (R,, = 0,9) cocrasmuser:

e IIPU KPyDIOCYTOUHOM NpeOBbIBAaHUM JIOACH B 37a-

Huu (P, = 1):

0,=0,04-(1-0,9)-1-(1-0)1-0,87)=520-10";

e IIpU NPUCYTCTBHU JIIOCH B 31aHHH HEMHOTUM 00-
nee 9 4 (P, = 0,385):

0,=190-10"°.

Kak BuiHO, 3TH 3HaYEHUS HA HECKOJIBKO HOPSIIKOB
BBILIIC TPEeOYyeMOro HOPMATHBHOTO 3Ha4eHUs O, = 111075,
CriefioBaTelibHO, 8ce20a HeoOX0ouUMa OpeaHu3ayust I6a-
Kyayuu aroeti u3 30aHusl.

OmnpenenuM 3Hadenue P.;, TpeGyeMoe [UIst BBIIOJI-
Henus ycnosust (1). OueBngno, uto P, > 1-1- 10°:
15,2 10%= 0,9981, T. €. BEpOATHOCTH OTKa3a B CUCTEME
“Dpakyauus’” Py He JoikHA mpessimars: Py, = (1 —
—P);)=1-0,9981 = 0,0019. ITostomy-TO 3Ha4eHHE P,
u “npunumaemcs’” Meroqukoii papusiv: Py =P, ,+ P, =
=0,999.

Takum 06paszom, paxmuuecku Hopmupyemoe 3Have-
Hue OMmKa3a 6 cucmeme-npoyecce “3gaxyayuu aooeu”
cocmasnsiem P = 0,001, m. e. bonee uem na 06a nopsio-
xa nuoice (6 800 paz — 0,8/0,001), uem 6 ungicenepnuvix
cucmemax! V1 3T0 B cucTeMe, KOTOPYIO CO3/aeT MPUPOIa
— bor, a He 4eT0BeK — TBOpPEI HHKEHEPHBIX CHCTEM.
MuHNMaITBHBIE TpeOyeMBble 3HAYCHNS BEPOSITHOCTH JBa-
KyaluH sl HCKITFOYCHH S IPEBBIIICHUS HOPMaTUBHOTO
3HAYCHUS IO’KAPHOTO PHCKA B 3MAHUSIX PA3IMYHBIX KJIac-
cOB ()YHKIIMOHATEHOW TOKapPHOH OITaCHOCTH ITPHUBEIC-
HBI Ha puc. 1.

B pe3synbrare nmeeM npsiMo-taku pomaH “/IBenan-
[aTh CTYJIbEB” — IUIAKAT HA CTCHAX 3[aHus B T. Bacro-
ku: “Cnacenue ymonarowux — 0e10 pyK camux ymonda-
owiux”.

PasBe HaceneHue U MOCSTUTENN 3MAHHNA, 000PYIO0-
BaHHBIX aBTOMAaTUYCCKUMHU CHCTEMaMU IIPOTHBOIIOKAP-
HOU 3alIUThI, KOTOPBIC HAJICFOTCS HA HUX, HE 66005MCSl
8 3a061yHcO0eHUe OMHOCUNETbHO obecneyeHuss coocm-
6eHHol bezonacHocmu?)
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Puc. 1. MuHMManbHO HEOOXO/JMMbIE 3HAYEHNSI BEPOSITHOCTH IBa-
KyaluH JUTIl UCKITIOYEHHs TIPEBBIIICHHsT HOPMAaTHBHOTO 3Hade-
HUSI TIO’KapHOTO PHCKA B 3[aHUSIX PA3TMIHBIX KJIACCOB (DyHKITH-
OHaJIbHOU TMOKapHOH omacHocTu [7] (rpymnma 3manuit Ne 16 ¢
0,=0,04)

Fig. 1. The minimum required values of evacuation probability
to avoid exceeding the standard value of fire risk in buildings
of various classes of functional fire hazard [7] (the group of
buildings No. 16 in take with O, = 0,04)
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Puc. 2. UnmocTpanus obecreueHus yCIoBUil CBOCBPEMEHHOM

9BaKyaluu oei [8]: @ — npu gedcTBUTEIBHOM Pa3BUTUH IIPO-

LECCOB DBAKYAUNH (1o, = I,y , T £,) M ONACHBIX (AKTOPOB TOXKapa
(t45), OMMCHIBAEMBIX IUIOTHOCTSIMH PACHpEIeNIeHHUs] BEPOSTHO-

CTell BpeMEeHU MX AOCTIXeHus P(f); 6 — npu AeTepMUHUPO-
BAaHHOM OITMCAHHH TUX MPOLIECCOB, HTHOPUPYIOIIEM UX JeHCT-
BUTEJBHBII (BEPOSTHOCTHBIIT) XapakTep (COOTHOIICHHE TOIBKO
MEXKTy CPeITHUMHU 3HAYCHHSAMH 7., < f,5)

Fig. 2. Illustration of the conditions of safe evacuation of people [8]:
a — by a actual development of the processes of evacuation
(tey =ty T t,) and harmful fire factors (#,;,), described by proba-
bility density functions of time to achieve them; b — by a deter-
ministic description of these processes, ignoring their valid (pro-
babilistic) character (only the ratio between the average values

tc:\' < tnh)

ITpu 3TOM BEPOATHOCTH 3BAKYAIMN KAK10TO Yello-
BEKa HE MOJKET Ha3HAYAThCs MM NpUHUMaThes P, = 0,999
Raxe mpu t,, = (t, , + 1,) < 0,845, 1 £, < 6 muH [3, 1. 9].
OHa nomkHa o0ecredrnBaThCsl €10 MHANBUAYalbHBIMU
(bu3uUeCKUMH U ICUXO(U3UOIOTHUECKIMH BO3MOXKHO-
CTSIMU H YYUTHIBAThCS IIPU MOAEIHPOBAHUN CTOXACTHY-
HOCTH IIPOLIECCOB 3BaKyaluu 1 pacupocTpanenus ODII
(puc. 2) [8].

371€Ch-TO U MPOSBIIETCS CO BCEH 04E€BUHOCTBIO He-
JOIyCTUMOCTb ITOJMEHBI BEPOSTHOCTH HE TOJNBKO Ha-
JIeKHOTO cpabaThIBaHUsI KOMILIEKCA aBTOMATHYECKUX
CHCTEM IIPOTUBOIOKAPHOH 3aUTHI, HO U 3(P(PEKTHBHO-
CTHU UX (PYHKIIMOHHPOBAHHS UX CPEHUMH 3HAUECHUSIMU.

3P PeKTUBHOCTb
NPOTMBOMNOXXaPHbIX CUCTEM

CornacHo Tpe6oBaHUAM TeXHUYIECKUX PEITIaMEHTOB
B 3/IaHUSX M COOPYKEHHSIX OHKHO 00ecreunBaThCs
“oepanuyenue obpazo6aHs u pacnpocmpaneHus onac-
HbIX Ghakmopos nodcapa 6 npedenax ouaza noxcapa”
(ct. 8 [9]), a “asmomamuueckue ycmanosKku noxicapo-
MyuleHust OOACHBI 0DECNeYUBAMD ... TUKEUOAYUIO NO-
Jrcapa 8 nomeweHuu 00 803HUKHOBEHUS KPUMUYECKUX
3HaAUeHUll ONACHwIX paxmopos noxcapa...” (c1.61 [2]).
Uucnennoe monenuposanue quHamuku ODII [10],
YUUTHIBAIOIIEE BAPHAHTHI Pa3MEICHHS KIIAIaHOB ya-
JICHUS IMA M MX NPOU3BOJUTEIBHOCTH, MMO3BOJSIET
OIIPEIICITUTH BPeMs OJIOKHPOBAHHUS YBAKyallHH JIIO/ICH B
O(HCHBIX TOMEIIECHHUSIX BHICOTHBIX 3MaHUI, XapaKTep-
HBIX JIJISI 3IaHUH YIIPABICHHS BCEX OTPACIICii HAPOIHO-
0 X03siCcTBa. B 3aBUCHMMOCTH OT IIOIIAIU TTOMEIICHHS
S OHO MOKET BBITH ONUCAHO ypaBHEHHEM £g, = 9,455 7
(puc. 3).
Ctonb Manble 3Ha4€HHUs £, ;, OTIpeeIsAeMble BpeMe-
HEM {5, TIOKa3bIBAlOT HEOOXOJMMOCTh MOUCKA CIIOCO-
0OB TOJIaBJICHUS TIOXKApa B €r0 HAYaIbHOM CTaJiH.
CyIecTByoIIue, yCTaHaBIMBaeMbIe B OOJIBITHHCT-
BE 3/1aHUI ¥ COOPYKEHUI aBTOMAaTHYECKHE CUCTEMBI T10-
JKAPOTYIICHUS HAYMHAIOT (PYHKITMOHHPOBATh HAMHOTO
MTO3KE 3aBEPIICHUS IBAKyallMd M3 TIOMEIICHUS U TO-

t6n, C
lol> $
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Puc. 3. 3aBucuMOCTh BpeMEHH OJIOKMPOBAHHS OT TUIOIIAJIH 0~

MemeHust: fg, = f(S) [10]
Fig. 3. The relation of ASET against premises area: #,, =1 (S ) [10]
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Puc. 4. O6nacTs BO3MOXXHBIX PELICHHH 10 BEIOOPY CHCTEM ITOKapHOi Oe3omacHoCTH [12]: ® — 6e3 cucTeM MpOoTHBOIOKAPHOM 3all[H-
Thl; ® — N3MEHEHUE PACIIOIOKEHHS ITOMEIIEHHS 0Yara 1okapa u KiaraHa AbIMOY1aleH:s1; M — M3MEHEHHE pacxojia BO3ayXa yepe3
KJIANaH JbIMOYIAJICHUS; A — M3MEHEHHE PAacXo/ia BOIbI CUCTEMBI I0KAPOTYILIEHHS (IpeHYepHAast 3aBeca); ¢ — M3MEHEHHE pacxo/a
BO3/lyXa yepe3 KJIanaH AbIMOYAAIICHHS M PACX0/a IPEHYEPHOI CUCTEMBI MOXKapOTyLICHUS (IpeHuepHast 3aBeca)

Fig. 4. Field of possible solutions for selection of fire safety systems [12]: ® — without fire protection systems; ® — change the loca-
tion of the premises of fire origin and smoke control valve; B — changing the flow of air through smoke control valve; A — changing
the water consumption of the fire-extinguishing system (deluge curtain); ¢ — changing the flow of air through smoke control valve and
consumption of deluge fire extinguishing system (deluge curtain)

3TOMY HE MOT'YT OKa3aTh BIUSHU HA oOecrieueHue 6e3-
ONAacCHOCTH HaxoAsIMxcsi B HuX Jroaent [11]. Pesynb-
TaThl MOJICIIMPOBAHUS TTOKA3BIBAIOT, YTO AJIs1 OBICTPOM
JIOKAJM3aIM1 HCTOYHUKA TOPESHUSI HEOOXOIUMO YMEHb-
IIATH BPEeMsI cPadaTHIBAHMUS CHCTEM OOHAPY>KEHHSI, OTI0-
BELIEHUS U MHEPLHUOHHOCTU CHCTEMBbI II0XKapOTylle-
Hus. Tonbko B 3TOM cilydae cucTeMa IpOTUBOABIMHON
3aIIUTHI, yCTAHOBJICHHAS B IOMEIICHUH, CMOXKET 00ec-
[IEYUTH €0 HE3aAbIMIIIEMOCTb, YTO 1aCT BO3MO)KHOCTh
BBITIOJTHUTH TpeOOBaHue 4. 2 ¢T. 61 [2] 0 TMKBUAAIMH TTO-
JKapa J10 BO3HUKHOBEHUS KpUTHYecKuX 3HaueHuit ODI1
B [IOMELICHUH.

PacnipocTpaHUBIIKCE U3 TOMEIIIEHHUS B KOPUIOP ATa-
a 3nanust, O@I1 B GONBITMHCTBE CITYy4aeB O10KUPYIOM
U B03MOJICHOCMb 6E30NACHOT I68AKY AYUY TI00€ll C ITAKA
3lIaHUs, HECMOTPSI Ha €ro 000pyJI0BaHUE CHCTeMaMHu
MIPOTUBOIIOKAPHOH 3aIuThI (puc. 4).

IIpu pacnpocrpanennn ODII B kopuuop cucrema
JBIMOYJQJICHUSI B KOPUJOPE C HOPMATUBHBIMU PACXO-
JlaMH yBeIM4YMBaeT BpeMs Oiokuposanus Ha 34 %. [1oi-
HOE€ yJalleHue MPOAYKTOB FOPEHHs U3 KOPUAOPa BO3-
MOYKHO TOJIBKO TIPU YBEJIMUEHUH PACXOIIOB B JAECITKH
pa3. Mcnonbp3oBaHue APEHUCPHON CUCTEMBI ITEPE]T BbI-

XOJIOM M3 TIOMEIIEHHH TPU HOPMATUBHBIX 00BbEMAx IM0-
a4 BOAbI YBCIIMYUBACT BPEMA 6J'IOKI/IpOBaHI/I$[ BCETO
Ha 9 %. CoBMECTHOE UCIOJIb30BAHUE IPEHYEPHOM cu-
CTEMbI 1 CUCTEMBI AbIMOYIAJICHUS ITO3BOJIACT YBEIIMINTD
BpeMst Onokupoanust Ha 40 %. Takum oOpazoM, pesyiib-
TaTHI MOJICTTMPOBAHUS CBUICTEIBCTBYIOT O TOM, UTO IIPH
OTCYTCTBHH BO3/ICHCTBHUS Ha OUar BO3TOPaHUS MPOIYK-
TBI TOPEHHUS, PACTIPOCTPAHSACH 32 MPEHEIHI TIOMEIIe-
HUS, B CYNTaHHBIE MUHYTHI (MEHEe /,, ) OIOKHPYIOT KOM-
MYHUKAIIHOHHBIC ITyTH Ha 3Ta)e, BHE 3aBHCUMOCTH OT
paboThI CUCTEM MPOTHBOTIOKAPHOM 3aIIHTHL.

ITpu 3TOM Ha COKpalleHIE BPEMEHH YBaKyaluH JII0-
neit t,, (t,,=1,, 1 1,) 32 c4eT “COBEPIICHCTBOBAHUS
(pU3NYECKUX U ICUXO(YU3NIECKUX BO3MOXKHOCTEH JTIO-
}1617[ PacCUYUTBHIBATDL HE TPUXOAUTCS, ITIOCKOJIBKY JaHHBIC
nemorpaduuecknx uccnenoannii OOH n BO3 ompe-
JICIISTIOT TIPOTUBOTIONIOKHYTO TieperiekTuBy [ 13, 14]: poct
JIONIM HaceJeHHs! B Bo3pacte cBbIme 65 et ¢ 20 %
moutu 710 50 % x 2050 1., yBennueHue 4rciia NHBaIN-
JIOB, POCT KOJIMYECTBA JIFOAEH BCEX BO3PACTOB, CTPaa-
oux oxxupenuem, 110 50 % k 2030 r. (puc. 5).

Ot aeMorpapuueckue MoKa3aTeau HapojoHace-
JICHUS OKa3bIBAIOT 3HAYUTCIIBHOC BJIMAHUEC Ha Iapa-
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Fig. 5. Adult obesity rates in multiple OECD countries in 1970—
2010 years [15]

METPHI JTIOACKOTO TTIO0TOKA, CHIYKAsi CKOPOCTH U, CIIEIIO-
BaTeJIbHO, MHTCHCUBHOCTD UX ABMKeHHS Ha 40-50 %.
COOTBETCTBYIOIMINE TaHHEIC, TIOyUYEHHBIC B OTEYECT-
BEHHBIX HccieqoBanusax [16—18], nmpuBeneHbl Ha
puc. 6. OHu OIyOJIMKOBAaHBI B OTEYECTBEHHOM | 3apy-
6exHoil mewaru [7, 19-24], ucnone3yrorces npu ycra-
HOBJICHHH PACUYCTHBIX BEJIMYMH MOXKAPHOTO pHcKa [4],
a Takxke B paboTax 3apyOexHbBIX YUEHBIX IpHU Tepe-
CMOTpEe MOjeNel JBIKCHHUS JIIONCKUX MOTOKOB, BBI-
3BaHHBIX POUCXOAAIIUMHE JeMOTrpadhuIeCcKUuMH U3Me-
HCHUSIMH.

Bxirouenne B cOCTaB BBICOTHBIX KOMITJIEKCOB JKH-
JBIX 3JIaHUH CO CMENIAHHBIM COCTaBOM ITOTOKA TPH
9BaKyaluu TpeOyeT ydera aeMorpapuuecKux TpyIn
HACEJICHUSI B COCTAaBE OCHOBHOTO (DYHKIHOHAIEHOTO
KOHTHUHI'€HTA BBICOTHBIX 3/1aHMi [7]. OgHaKO 3TO HUKAK
He oToOpakeHo B paspadareiBaemMom CII “3nanus u
KOMIUIEKCHI BBICOTHbIE. TpeboBaHUS TOKapHOU 0Oe3-
omacHocTH [25], XOTSI MHOTHE U3 ATUX JIFOACH HE CITO-
COOHBI K IEIIEXOJHOM IBaKyalliH 10 JIECTHUYHBIM KJIeT-
KaM, ¥ UCIIOb30BaHUE TU(PTOB [T UX HBAKYyaIlMHd BO
BpeMsl IOKapa CTAaHOBUTCSI HEOOXOAUMBIM. {7151 3 TOTO
HE0CTaTOYHO TOJIBKO MCIOIB30BATh JIA(THI IS TPAHC-
MOPTUPOBAHMS MOKAPHBIX TozpasaeneHuii. Heodxonu-
MO eII1e 00eCIeYnTh NX ONTHMAIbHOE HCIIOTb30BaHME,
JUISL 4ero TpedyeTcs CrielualbHbIi alropUTM OpraHu-
3aIMK X paboThl B CHCTEME IMOATAITHON KOMOMHHUPO-
BaHHOW 3Bakyauuu. [IpUHIUMIBI MOCTPOEHUS TaKOM
CUCTEMBI yke pazpabotansl [10, 26], HO B mpencTas-
JICHHOM pelaKIMK CBOJAA MPaBHUI OHHU, TEM HE MEHEe,
OTCYTCTBYIOT. [IpH 3TOM cleIyeT YIUTHIBAaTh, YTO CO-
KpauieHue B 2—3 pa3a BpEMEHHU 3BaKyallld BIMSET U

a
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Puc. 6. 3aK0HOMEPHOCTH CBSI3M MEXy ITapaMeTpaMu IOTOKOB
TI0JIeH pa3IMYHBIX BO3PACTHBIX TPYII: @ — CKOPOCTh — IIJIOT-
HOCTb MOTOKA; 6 — MHTEHCUBHOCTH JIBIKECHHS — IIOTHOCTh
noroka [16—-18]

Fig. 6. The relationship between parameters of human flows for
different age demographics: @ — walking speed vs density; b —
crowd flow rate vs density [16—18]

Ha TEXHUKO-DKOHOMHUUYECKUE [T0KA3aTENU CUCTEM, KOTO-
PBIMH IIPEyCMaTpUBAcTCsT 00OPYIOBATH BBHICOTHBIC
3panus (1. 14.20 CI1267.1325800.2016 [27]), uem ompe-
JIeJI1€TCs MUHUMAJIBHOE BPEMSI UX SKUBYUYECTH.

CoBpeMeHHble BO3MOXXHOCTHU
aBTOMaTU4YeCKUX cnMcTteM B obecrieyeHnun
NPOTUBOMNOXapHOM Ge3onacHOCTU
BbICOTHbIX 34aHUN

ABTOMAaTHUECKasi CHCTEeMa MPOTHUBOMOXKAPHOH 3a-
HIMTHl BBICOTHOTO 3[aHUSI COCTOUT M3 HUCIOTHUTEIb-
HBIX AJIEMEHTOB BXOJSIIUX B HEE MOJCHCTEM OOHapY-
JKEHHsI 04ara BO3TOpaHUs, MOKAPOTYIICHHUS, IPOTUBO-
JBbIMHOM BEHTWISILIMM U CUCTEMBI [1€pelauyn JaHHbIX U
KOOpAWHAIINN YIPABICHUS X (DYHKIMOHUPOBAHUEM.

B HacTosiniee BpeMst 0Te4eCTBEHHBIMH YUYEHBIMU 1
MPOU3BOAMUTEISIMU CO3JIaHbl JTaTYUKH OOHAPYKECHHS
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MEHH TrenTaHa ) U YAEIbHOTO pacxoja MeHbl (————) u3
nenooOpasosateneit yrieogpopoansix (I10-3AN) (1), ropcun-
tetraeckux “Tunpar’” (OI1-1) (2) u “Tlerpodumsm” (DI1-2) (3) [29]
Fig. 7. An example of a typical time dependencies of the flame
extinguishing heptane ( ) and specific consumption of foam
(= ——-) from hydrocarbon blowing agents (PO-ZAI) (1), fluoro
synthetical “Gidral” (FP-1) (2) and “Petrofilm” (FP-2) (3) [29]

BO3TOpAaHMs HAa paHHEH CTaJUU €ro BO3HUKHOBCHHS,
Ha MTOPSA0K MPEBOCXOSIINC TI0 TYBCTBUTEIEHOCTH U
HAJCKHOCTH (YHKIIMOHUPOBAHMSI JIydIHe O0Opasiibl
3apyOeKHBIX JBIMOBBIX TOUCUHBIX IIO’KAPHBIX H3BEIIa-
Tenei [28].

Co3aHbl CIPUHKIICPHBIC CUCTEMBI “OBICTPOTrO pea-
TUPOBAHMSI aJ[PECHOTO BO3JICHUCTBHSI HA OUar rmoxapa,
CIIOCOOHBIE €T0 MOJABIISTH /10 00pazoBanust ODII (tem
0oJsiee Ha paHHEH cTaJ K ero BO3HUKHOBEHNs) [29].

YeraHoBICHBI YHHUBCPCAJIbHBIC MEXaHU3MBbI TYIICHUS
nokapa [30], mo3BosromKre ONTUMU3UPOBATH PACXo-
Jbl OTHETYHIAIINUX MAaTCpUaioB JIsI JOCTUIKCHUA MU-
HUMAaJBHOTO BPEMEHH ITOJIaBJICHIS IIAMEHH B 3/1aHH-
SIX ¥ COOPYKCHHUSX Pa3IMYHOr0 Ha3HaueHUs (puc. 7).

Paspaborana [31] 1 o0mias cuctema 6ecripoBOIHOM
nepesayn cCurHajia, 6a3upyromascs Ha NPUHIIKUIIS JTU-
HaMHU4Y€CKOM MapUIpyTU3alluy CUTHAJIOB U TapaHTUPY-
I0I1asI TIOBBIIICHUE 8EPOAMHOCTNU (PYHKYUOHUPOBAHUS

1,00 .

W—H
0,99 %\)\
0,98 \
0,97

\ 7

0,96 \
0,95 \>\
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0,93

BeposTHOCTh 6€30TKa3HO padoThI
Probability of failure-free operation

092 +—FF————
o 1 2 3 4 5 6 7 8 9
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Puc. 8. I'paduueckne 3aBUCHMOCTH HAJIGKHOCTH (BEPOSTHOCTH
0e30TKa3HOI PaboThI) OECIIPOBOTHBIX CUCTEM OOHAPYKEHUS M0~
JKapoB OT BpeMeHU: / — ¢ (pyHKIHEH cTaTH4ecKoi MapIpyTH-
3alMU CUTHAIOB; 2 — ¢ (pyHKIHEH JTUHAMUYECKOH MapIpyTH-
3aluy curHanos [31]

Fig. 8. Graphic relation for the reliability (probability of failure-
free operation) wireless fire detection systems from time to time:
1 — with the function of static routing signals; 2 — with the func-
tion of dynamic routing of signals [31]

00 0,999 (Bmecto ceropusmaux 0,76). [Tpu aTom Kpu-
TEPUEM OLIEHKH CITy’KUT BIIEpBbIE pa3paOOTaHHbIA KOM-
IUICKCHBIN KPUTEPUH, YUUTHIBAIOIINUN COBOKYITHOCTb ITO-
Kazarenell QYHKIMOHUPOBAHUS aBTOMAaTHYECKHIX CHC-
TeM:

Lo = a1Q + axF + asH + a,P + asS + aC, “4)

rae  — oneparuBHOCTD;
E — >pdexTuBHOCTS;
H — noMexoycToiunBOCTb;
P — HageXHOCTB,
S — mromaas 00CITyKUBaHNS;
C — >KOHOMHYECKas [[e1ecO00pPa3HOCTb.

BbiBOAbI

DT pa3pabOTKU JEMOHCTPUPYIOT BO3ZMOXKHOCTB CO-
3/IaHUS] B HACTOSALIEE BPEMsI aBTOMAaTHUYECKUX CHCTEM
MOYXKAPHOW 3alUThI, CIIOCOOHBIX 00ECNEeYUTh JAOCTH-
JKEHHE HOPMATUBHOTO YPOBHS MHIMBUAYAIBHOTO TO-
JKQpPHOTO PUCKA U BBINIOJIHEHUE TPEOOBAHUI TEXHUUE-
CKHX PENIaMEHTOB 00 OrpaHUYCHHUH PACTIPOCTPAHCHHUS
O®II momenieHneM BOZHUKHOBEHUS o4yara rnoxapa.
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ABSTRACT

Considering the development Set of Rules “High-rise buildings and complexes. Fire safety require-
ments” it became very important, first of all, the choice of means and methods to protect people from
the impact of dangerous fire factors. The correct solution of these issues leads to the achievement of
the primary objective of the technical regulation “protection of life and health of citizens”.

The paper shows that these calculated values of fire risk focused on the parameters for automatic
systems of fire protection and fire extinguishing equipment of foreign production, do not allow
achieving this goal without evacuation of people. Calculations have shown, that the probability of
a successful evacuation should be 0.999, while the probability of failure-free operation (or safety
factor) of applied automated systems is about 0.8-0.9.

At the same time, the analysis of the demographic data of the UN and WHO shows that
the physical ability for the safety of pedestrian evacuation of the population in developed countries
over the past decade has declined significantly and they continue to degrade in connection with
the increase in the number of elderly people, rising disability among people and obesity spreading to
all age groups.
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Consideration of these demographic trends leads to the inevitable conclusion about the necessity
of improving the reliability and efficiency of functioning of the automated systems of fire protection.

The paper summarizes the presentations of Russian scientists and domestic manufacturers of
these systems, showing that over the last decade they’ve managed to make a number of innovative
inventions that are currently able to provide the domestic market with the products, which many times
exceed the value of the characteristics of the foreign samples.

Evaluation of the effectiveness and reliability of these systems and of new control algorithms
implemented a wireless transmission system, demonstrates the probability of their operation required
to ensure the standard level of the individual fire risk.

The article discusses an unconventional concept of fire safety of people by improving the re-
liability and efficiency of functioning of the elements and their governing systems. The principles of
this concept should form the basis for the design of fire protection systems of high-rise buildings.
Their implementation in conjunction with the organization of a combined phased evacuation (pedestrian
evacuation + protected elevator evacuation) will ensure the safety of high-rise buildings and decrease
the time of stay of people in these building in emergency situations.

Keywords: safety; high-rise buildings; fire protection system; fire extinguishing system; spot sensors;
sprinkler installation; fire extinguishing facilities; data transmission systems; wireless systems.
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