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Ha cboroaHimHii AeHb ICHY€e 0araTo pi3HUX MOJEJNIEH Ta MporpaMHuX 3aco0iB,
mo 0a3ylThCSd HA OKPEMHX aIropuTMax abo iX MOEIHAHHI Ta MOXKYTh OyTH
BUKOPHUCTaHI JUIsl OMKCY MPOIECY PO3MOBCIOKEHHSI PEYOBUH B TIPOCTOPi. 3HAYHUM
HEIIOJIIKOM TAaKUX CHCTEM € 4aC BUKOHAHHSI OOYMCIIEHD Ta BEJIMKA KUJIBKICTH BX1IHUX
napameTpiB JEsKl 3 SIKUX IOCTaTHBO BaXKKO BUMIPSITH B PEAIbHUX yMOBaXx.

Takum 4yMHOM, HassBHI MaTeMaTHU4YHI MOJIeJIl HE HaJalOTh THYYKOCTI B 0OYMC-
JICHHSX, M0 TMPHU3BOJUTH JO HEMOXIJIMBOCTI 1X 3aCTOCYBaHHS Y CHTYyaIlisX
oOMeKeHHs TI0 Yacy abo HasBHUM JaHWM. 3 1HIOI CTOPOHH, HAIBHICTh JTOAATKOBUX
napaMeTpiB Hajajio O 3MOry 30UIBIIMTH TOYHICTh MOJICTIOBAaHHS, €()EKTUBHICTH
3aCTOCYBaHHS THUX YW IHITUX MOJIEIICH.
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CtBOpeHO 0araTo MPOTpaMHUX 3aCTOCYHKIB, IO JO3BOJISIIOTH CIIPOTHO3YBATH
PO3MOBCIOJKEHHSI 3a0py/IHIOIOYMX PEYOBHH B TMEBHOMY cepeaoBuiill. HalOuibi
THYYKHM € Be0-3acTOCyHOK SimScale, 110 /103BOJIsi€ PO3POOUTH MOENb 3 HYJS YU
NEPerjssHyTH BXK€ ICHYIOYl 3 METOI MPOTOTUITYBaHHS Ta ajamnTaiii J0 00'eKTy
MOJICITIOBAHHS.

Haxanb, cepiio3HIM HEIOIIKOM I[LOTO IPOTrPAMHOTO MPOAYKTY, K BXKE 3a3Ha-
4aji0cs BUILE, € HEOOX1AHICTh TOCTYNyY B 1HTepHET. /{151 odaitH MoaentoBaHHS O171b-
1I€ MiAXO0AUTh nporpamMuuit mpoaykt SimFlow 5.0.

Ha choroanimHiii JeHb JesSKi BIZHOCHO MPOCTI MOJENI, IO BiIOOpaxaroTh
PO3MOBCIOKEHHS 3a0pyAHEHHS Ha BIJHOCHO HEBEJIMKIN TITISHI CXOXKIM HA KBapTall
y MiCTi, 3aiiMaloTh TMOHAA 100y OMpaIfoBaHHS y TMOTYKHHX MEPEKax IITYYHOTO
1HTEJICKTY, sIKI HE BJACThCS 3aCTOCYBaTU Oe3MOcepeHhO0 Ha MOOUTBHUX MPHUCTPOSX
[1].

[leBH1 ckiagHOINII B XOJI JOCIIJKEHHS BUHUKAIOTH Yy 3B'SI3KYy 3 THUM, IO
JOCTEMEHHO HEB1IOMa TOYHICTh MOJIEJIEH, 1110 3aCTOCOBYIOThCA. HUepes 11e He0O0X11HO
PO3pPOOUTH ANTOPUTM, SIKUH MOEAHYE OOUMCICHHS TTOKa3aHHS MPUIIAJIB, 110 MTOKa3y-
I0Th BMICT PEUOBMHHU JI0 TMOYATKY Tpoliecy 3a0pymHeHHs, micias (a3u aKTUBHOTO
MOTPAIUISIHHA 3a0pYy/IHIOI0YOI PEUOBUHM, a TAKOXK MOKA3aHHS MOJIENI B aHAJOTIYHI
nepioan dacy. TakuM 4WHOM MOXKHA OTPUMATH MOXHOKY MOJICTIOBAHHS PEATTBHOTO
00'eKTy Ta, MPUITYCKAIOYH JIHIAHY 3aJ€XKHICTh, PO3POOUTH CHOPOLIEHY 1 YTOYHEHY
MaTeMaTU4yHl MOJEINi, IO BIAPIZHATUMYTbCS TOYHICTIO MOJICIIOBAHHS PEATbLHOTO
00'e€KTy, a TAKOXX MOKa3HUKAMHU MaTEeMaTUYHOI MOJIEJIL.

Jlist MoaienfoBaHHS 3a0pyTHEHHS MOXYTh 3aCTOCOBYBATHCS SIK TUIOITUHHI TaK
1 mpoctopoBi Mojeni. [Ipuknan pe3ynbTaTiB MOAEIIOBaHHS TJIOLIMHHOT MOJIEN HaBe-
neHo Ha puc. 1. [Ipukian pe3ynbTraTtiB MOAEIIOBAHHS POCTOPOBOI MOJIEN HABEIEHO
Ha puc. 2.

Takox mMOTPIOHO BpaxoOBYBaTH MapaMeTpH, sIKI HEOOXITHO 3aJaTd Mpu
oOuucnenHi moaeni. ¥ SimScale y koprcTyBaya HEMa MOKIIMBOCTI KEpyBaTH LIUMHU
napametpamu, aiie y SimFlow 5.0 Taka MoxiuBicTh €. BignoBiaHi ekpaHHi popmu
HaBeJIeHI Ha puc. 3 Ta 4.

Cnin 3a3Ha4uTH, 0 0O0MIBA MPOTPaMHI 3aCTOCYHKH MarOTh BEJUKI HEIOIIKU
TaKi SIK HEMOKJIUBICTh KOPUT'YBAHHSI TOYHOCTI OOYHCIICHb Ta BIJCYTHICTh THYYKOCTI
MIPY BU3HAUEHHI BXIJTHUX MapaMeTpiB MOJEI.

Heo0xigHo BpaxyBaTH BUIIIEHABEACHI HEAOJIKM Ta JOJATU Pi3HI MOJEII, 10
MOETHYBATUMYTh OLNIBIITY TOYHICTH TaM, Ji€ 11€¢ HEOOX1AHO, Ta MIBUIIIY IIBUAKICTH
moOyI0BM MOJIENI JUIsl 3aCTOCYBaHHS y MOOUTBHUX CHCTEMaX, CUCTEMax >KOPCTKOTO
YU M’ SKOTO peallbHOro 4acy. Takuii mporpaMHUNA OPOAYKT JTO3BOJIMTH OTPUMYBATH
pe3yNbTaT MOJEIIOBAHHS Y 3pyYHOMY MICII Ta Y 3py4HHII yac.
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Pucynok 1 — Bizyaunizamis IuIomyuHHOTO 3a0pyIHEHHS TPUIOPOKHBOT
TEpUTOPIi, 110 OTPHUMAaHA Y pe3yJibTaTi pOOOTH MPOrpPaMHOIrO CepeOBUILA
cuMyJiALii 3a0pynHeHHs SimScale

Pucynok 2 — Bizyaizaiiist mpocTopoBOTro 3a0pyTHEHHS IPUIO0POKHBOT TEPUTOPII,
10 OTPUMAaHa y pe3yabTaTi poOOTH MPOTrPaMHOTO CEPEAOBUIIA CHMYIISIIIT
3a0pynHeHHs SimScale
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Pucynok 3 — Bubip mapameTpiB 00UHCICHHS MO
y SimFlow 5.0
Geometry Base Point Mesh Geometry Base Point Mesh
CPU (1) Settings CPU (8) Settings
(®) serial () serial
() parallel (®) parallel
Mumber of processors |8 I%' Number of processors | & '%'
Geometry Base Point Mesh
CPU (8) Settings

Meshing Stages |AII Stages |v|

Snap Tolerance | 1 |

Cells Between Levels |4 }%{

Pucynok 4 — [1apamerpu o04HCIeHb, 10 MOXKHA 3a/1aTH s 3011bIIeHHS €()eKTUBHOCTI
00YHCIICHHS JIOKAIBHO
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The relevance of this research lies in the development of the portable
dismountable test bench (PDTB), which enables experimental studies of the
performance indicators of power plants (PP) with reciprocating internal combustion
engines (RICE), as well as the efficiency of various actuators in environmental
protection technologies (EPT) aimed at protecting the environment from technogenic
impacts. These PP units with RICE may include firefughting and emergency rescue
vehicles (FERV) used by the State Emergency Service of Ukraine (SES of Ukraine),
especially in remote areas and frontline zones. This is crucial both during armed
aggression and for post-war reconstruction of critical infrastructure.

The proposed PDTB design includes the following measurement devices:

- 5-component gas analyzer to measure concentrations of unburned
hydrocarbons (CnHm), CO, NOx, CO2, and O: in exhaust gases (EG);

- opacity meter for EG opacity;



