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MOJEJIb HAT'PIBY CTIHKH PE3EPBYAPA 1111 TEIIJ/IOBUM BIIJIMBOM
ITOZKEXI B CYCIITHBOMY PE3EPBYAPI

PosrasiHeMo 1OBUIBHY TOYKY Ha 30BHINIHIN MTOBEPXHI CTIHKH pe3epByapa 1 BiMOBIIHY 10
Hel TOYKY Ha BHYTpIilHIN moBepxHi. Ha ToUKy Ha 30BHIIIHIN MOBEpXHI MPUIIAIA€ TEIUIOBUI MOTIK
LIJIBHICTEO

qout:ql_qz _q3,

1€ q, — IUIBHICTB TEIIOBOI0 IOTOKY BUIIPOMIHIOBaHHSM BiJl IIOKEXKI; ¢, — IIUIBHICTD TEMJIOBOIO

IIOTOKY BHUIIPOMIHIOBAHHS BiJl HArPiTOI CTIHKM 10 HABKOJIUIIIHBOTO cepenoBuiia; (; — MIIbHICTD

TEIUIOBOTO IMOTOKY BHACIIJIOK KOHBEKIIMHOTO TEIruiooOMiHy 3 moBiTpsim (puc. 1). BHacmimok
HarpiBy BHYTPIIIHA TOBEPXHS CTIHKU BiJJIa€ TEIUIO B Ta30BUM MPOCTIp pe3epByapa 3 MLIbHICTIO

qin :q4 +q5,

1€ q, — UUIBHICTh TEIUIOBOTO IOTOKY BHIIPOMIHIOBAaHHAM BiJl TOYKM Ha BHYTPILIHIN IOBEPXHI

crinkn; (5 — IIUIBHICTH TEIUIOBOTO MOTOKY BHACHIJIOK KOHBEKIIMHOIO TEIUIOOOMIHY CTIHKH 3

MapOMOBITPSHOIO CYMIIIIIIIO B Ta30BOMY IIPOCTOPi pe3epByapa.

T a

q.

Puc. 1. Harpis cyxoi cTiHKH pe3epByapa IiJ TeIJIOBUM BILIHBOM IOKesKi

PosnoBciokeHHsT  Temjia BIIMOWHY CTIHKM OMHUCYETHCS OJHOMIPHUM PIiBHSHHSIM
TEIUIONPOBIIHOCTI

oT T
E:ay,0<x<8,t>0, @

239



International Scientific and Practical Conference «Fire Safety Issues 20225

ne T(x,t) —Temmeparypa y To4dIli x B MOMEHT uacy t; & —koedilieHT TeMIepaTyponpoBiHOCTi;
A, C, p — KOe(IIiEHT TEMIONPOBIIHOCTI, MATOMA TEIIOEMHICTH 1 T'YCTHHA CTaji BiIIOBIIHO;

X =0 — Touka Ha 30BHIIIHII NOBEPXHi CTIHKK; X =0 — TOYKa Ha BHYTPILIHII MOBEPXHI CTIHKU;
0 — TOBILIMHA CTIHKHU pe3epByapa.
B mouatkoBuii MOMEHT 4Yacy (0 TOYaTKy IOXeEXi) TeMmIepaTypa BCEpeIuHI CTIHKH

JOPIBHIOE TEMIIEPATypl HABKOJIHUIIHEOTO CEPEOBHIIA Ty:

T(X,O):TO, 0<x<8$, 2)

HasBHICTD TEIIOBUX MOTOKIB OOYMOBIIIOE KpailoBI YMOBY Jpyroro pojay Ha 30BHIMIHIHN i
BHYTPIIIIHIN CTIHKAX:

oT 1

a_xxzo—_x((h_(h_qs)- (3)
oT 1
&X_B__X(q4+q5)' (4)

BuszHaunMo CkJ1a0Bi TETJIOBUMX MOTOKIB, 110 MPHUMAJAI0Th HA 30BHIIIHIO 1 BHYTPIIIHIO
MOBEPXHI CTIHKH pe3epByapa. LLIiIIbHICTh TEIIOBOTO MOTOKY BiJ (hakeiry MoKexki BU3HAYAETHCS
3akoHoM Ctedana-boabpiiMana:

4 4

T T
q, :Cogfgw L - -~ ?, (5)

100 100

ne Co =9,67 BT/ (M K) — crana; g,, €, — CTyIiHI YOPHOTH BUIIPOMIHIOIOUOI OBEpXHI (akena i

CTIHKM De3epByapa BIANOBIAHO; T, — TEMIEpaTypa IOBEPXHI (akena; Touw — TeMIlepaTypa
30BHIIIHBOT MOBEPXHI CTIHKU pe3epByapa; (P — KoeQilleHT B3a€EMHOTO ONPOMIHEHHS MK

(hakeoM 1 TOUKOIO Ha TIOBEPXHI pe3epByapa.
HarpiBatouunce, CTiHKa BiJJla€ TEIUIO B HABKOJMIIHE CEPEAOBUINE BUIIPOMIHIOBAHHSIM.
[{ibHICTH IIHOTO TETIOBOTO MOTOKY, BiAMOBIAHO 10 3akoHy Ctedana-bonbimana, ckinanae

LETS IR LI | (S ©)

=Coeyl|| == | —| ==
A2 = Cob 100 100

Taxox cTiHKa MpUiiMae yyacTb B KOHBEKLIHHOMY TEMIOOOMiHI 3 HABKOJIMIIHIM HOBITPSIM.
[{ibHICTH YTBOPEHOTO ITUM TETUIOBOTO IMMOTOKY CKJIaJa€e

;= 0Lout(-l-out - TO)a (7

ne Oy, — KoedilieHT KOHBEKI[IIHOTO TeII000MiHY 3 HABKOJUIIHIM moBiTpsMm. [TincraBnstoun (5),

(6), (7) B (3), oTpuMaeMo Bupa3 sl KpailoBOi yMOBH Ha 30BHIIIIHIN TTOBEPXHI CTIHKU pe3epByapa
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ol (B () oG] () oo
x=0

+ % (Tout - TO ) : (8)

ar
OX

HIi1bpHICT TEMIOBOTO MOTOKY BUIIPOMIHIOBAaHHSM BiJl BHYTPIIIIHBOT ITOBEPXHI CTIHKU:

Tin 4_ L )
q“:COSWKlooj (100) } ®©)

ae T, — TemIeparypa BHYTPIIIHLOI IIOBEPXHI CTiHKHU pe3epByapa. IIlibHICTh TEMIOBOroO MOTOKY

BHACJIIJIOK KOHBEKIIIHHOTO TEIJI0OOOMIHY 3 MApOIOBITPSHOIO CYMIIIIIIO B Ta30BOMY IPOCTOPi
pesepByapa:

05 = ain(Tin _To), (10)

1€ o, —Kkoe]ilieHT KOHBEKIIHHOro TeNnI000MiHy 3 HapoNOBITPAHOO cyMimo. IlifcTaBnsoun
(9)1(10) B (4), oTprMaeMoO KpailoBy yMOBY Ha BHYTPIIIIHI MOBEPXHi CTIHKH

Coey L 4_ L ) Gy B
x—s__T|:(100) (100” (T =To). (11)

Takum unHOM, mudepeHIiaTbHe piBHAHHS MapadoniuHoro tumy (1) pazom 3 KpaOBHUMH
ymoBamu (8) 1 (11), a TakoK MOYATKOBOIO YMOBOIO (2) ONMUCYIOTh AMHAMIKY 3MIHU TEMIEpaTypu
B CTIHI[I BEPTUKAJIILHOTO CTAJIEBOTO pe3epByapa [1].
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O. Basmanov, Doctor of technical science, Professor, National University of Civil Defence of
Ukraine, M. Maksymenko, National University of Civil Defence of Ukraine
MODEL OF HEATING OF THE TANK SHELL UNDER THE THERMAL INFLUENCE
OF A FIRE IN AN ADJACENT TANK

The forecasting of the consequences of emergencies caused by the fire of a vertical steel
tank with oil product in the tank group is considered. Due to the thermal impact of the fire on the
next tanks, there is a threat of cascading fire.. Assumptions based on the model of heating the tank
shell under the thermal influence of a fire in the adjacent tank are substantiated. This model is a
differential equation that describes the process of heat transfer inside the tank shell, with boundary
conditions on the outer and inner surfaces of the shell. These boundary conditions describe the
heat exchange of the shell surfaces with the torch, the environment and the vapor-air mixture in
the gas space of the tank. The model takes into account heat exchange by radiation and convection.
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