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EKOJIOTTYHHH CTAH TA TEXHOJIOT'TI 3AXHCTY JOBKIIITA B YMOBAX BIHHH

010JIOTTYHMIA KOHTPOJIb 1 pEryJIFOBaHHS HOTO YHCEIHLHOCTI B MPUPOTHUX YMOBAX [5], O/IHAK 1€ HE Ja€
SIKOTOCh BIIYYTHOTO pe3ynbTary. XimiuHa Ta (i3uko-mexaHigHa OOpoThOa 13 UM MIKITHHKOM
poBOJMIIAcs 37eOLIBIIOr0 B CajlaX Ta B HACEJICHUX IMYHKTaxX, MI0 TaKOX HE Jaj0 3MOTH SIKOCh
e(eKTUBHO 3MEHIINTH HOTO YUCEIIbHICTh, 200 MOMEPEIUTH MOJAIbIIE TTOITHPEHHS.
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PORTABLE TEST BENCH FOR EXPERIMENTAL RESEARCH OF THE WORKING
CHARACTERISTICS OF EXECUTIVE ELEMENTS OF ENVIRONMENTAL
PROTECTION TECHNOLOGIES AGAINST THE INFLUENCE OF POWER PLANTS
WITH RECIPROCATING ICE

V.A. Krasnov, O.M. Kondratenko, Doctor of Technical Sciences, Professor
National University of Civil Protection of Ukraine of SES of Ukraine, Kharkiv—Cherkassy

The relevance of this research lies in the development of a Mobile Test Stand (MTS), 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 natural environment from technogenic impacts.
These PP units with RICE may include fire 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 stand design includes the following measurement devices: a five-component gas
analyzer to measure concentrations of unburned hydrocarbons (CnHm), CO, NOx, CO-, and O: in
exhaust gases (EG); a smoke meter for EG opacity; differential U-tube manometers for EG pressure
drop measurements at the EPT actuator inlet and within the actuator; a temperature measurement
system for EG, the working medium, and solid EPT components at 6-10 points; a sound level meter
for noise pollution from the RICE and EPT actuator; and environmental sensors, including a
barometer-aneroid, mercury thermometer, anemometer, and hygrometer. Additionally, there is a
foldable table for a mobile computer that processes signals from the stand’s instruments using
criterion-based mathematical analysis and a power supply with protection features.

The appearance (a) and the layout and of the mobile stand (b) are shown in Fig. 1. Also in Fig.
1 presented opacimeter for the mobile test bench (¢) and its instrument verification document (d).
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CEKIIIA 1

The aim of the research is to improve the environmental safety (ES) indicators of power plants
(PP) with reciprocating internal combustion engines (RICE), particularly for fire and rescue units
(FRU), by developing a mobile test stand for studying the environmental characteristics of such PPs
and the efficiency of SES devices. The problem lies in the absence of a mobile setup suitable for such
studies in remote and conflict-affected areas. The concept is to create a quickly deployable, universal
setup with all necessary instruments for direct and indirect measurement of ES and efficiency
indicators essential for comprehensive FRU evaluation.

The research object includes environmental safety factors, EPT actuator efficiency indicators,
and factors for comprehensive assessment of FERV operations. The research subject is a mobile
installation for experimentally determining the physical quantities of the research object..

The scientific novelty lies in refining the concept for experimental acquisition of baseline data
to assess environmental safety during operation of power units with reciprocating engines,
specifically adapted for firefighting and rescue equipment in remote departments affected by armed
aggression.

Figure 1 — Diagram (a) and appearance (b) of the mobile stand.
Opacimeter for the mobile test bench (c) and its instrument verification document (d)

The practical value of the research is in developing a mobile installation for firefighting and
rescue equipment in remote departments in conflict-affected areas, ensuring compliance with the
«Regulations on Environmental Safety for the State Emergency Service of Ukraine» approved by
Order No. 618 on September 20, 2013.
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EKOJIOTTYHHH CTAH TA TEXHOJIOT'TI 3AXHCTY JOBKIIITA B YMOBAX BIHHH
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SMEHIIEHHS BILTAUBY HA ATMOC®EPHE IIOBITPSI HA®TOI'A30BUX
CBEPJVIOBHUH IIIJI YAC IX EKCIIVIYATALII

O. B. Kpusenxo, I'. M. Kpusernxo, k. m. H., 0oyeHm
leano-Dpankiecokuii HaAYiOHANLHUL MEXHIYHUL YHIGepcumem Hagmu i 2azy

BiiicbkoBa arpecis pocii COpUYMHWIA €EHEPreTUUHY KpU3y, PICT I[iH Ha €HEepreTU4Hi TOBapH,
3arajibHy BUCOKY 1HQUIALII0. Y Takii KpU30Bii CUTYyallil JHIIe 37arojkeHa podora HahTOra3oBoro
KOMIUIEKCY TapaHTyBaTtuMme Oesneky naepkaBu. [loBHOMacimiTaOHa BiiiHAa TpuBae, JOBKLUIA 3a3HA€
KOJIOCAJTbHUX 30MTKIB. 3aBJaHHS IIOJ0 3OIMCHEHHS 3aXOMiB, IIOB’SI3aHUX 13 3am00iraHHAM
3a0pyJHEHHIO JOBKULIS Ta pallOHAJbHUM BUKOPHUCTAHHSAM MPUPOJIHUX PECYPCIB BUPIMIYIOTHCS
HiANPUEMCTBAMH  Ha(TOra30BOro KOMILJIEKCY. BBeleHHs B eKCIulyaTallilo HOBUX Ha(TOrazoBHX
CBEpJIOBHH 3HAYHO TOKPAIy€ CHEPTeTHYHUH MOTEHITiaN AePIKABH.

MeToro J0CHIPKEHHS € aHalli3 BIJIMBY Ha(TOra30BUX CBEPUIOBUH HAa aTMOC(EpHE MOBITPA.
Jl51 1OCATHEHHSI TOCTaBIE€HOI METH c(pOPMYJIbOBAaHI HACTYIIHI 3ajaul JOCIIJKEHb: aHaJl3 BUKU/IIB
3a0pyIHIOIOUUX PEUYOBHUH IiJ 4ac eKcIuTyaTallii CBepAIOBHH, 3aX0/1U 11010 TX MiHIMI3awii Ta 3aXUCTy
€JIEMEHTIB 00 ’€KTIB KPUTUYHOI 1H(QPACTPYKTYypu BIJ 30BHIIIHBOIO pyHHYBaHHSI. OO0’eKTOM
JIOCIIJKEHHS € HaTOra3oB1 CBEpAJIOBUHU Ha IIPOMUCIOBOMY MalaHuuKy. [IpenMeT AociiKeHs:
BUKHIM 32a0pYIHIOIOUNX PEUOBHH.

HoBu3Ha nossirae y KOMIUIEKCHOMY JIOCHIJI’KEHH1 BUKHU/IIB 3a0pYy/JHIOIOUHMX PEYOBUH Ha eTari
eKCIUTyaTallli CBepJIOBHH.

ITix gac excrutyararii CBepAJIOBHH, JHKEPEIOM YTBOPEHHS BUKH/IIB 3a0pyTHIOIOUMX PEYOBUH B
aTMocdepy € TOpH30HTalTbHA (haKkelIbHA YCTAaHOBKA, HA SKii BUKOHYETHCS CIIATIOBAHHS Ta3y IPH
NPOAYBKAaxX CBEPAJIOBUH Ta HUICH(Y, NpU TOCHIKEHHAX CBEPIJIOBUH 3 METOK BHU3HAYECHHS
rapaMeTpiB iX eKcIuTyaTtallii Ta Ipu peMOHTHUX poOOTax Ha HiM.

[Ipu cnamoBaHHI NPUPOTHOTO Ta3y Ha (akeslbHId YCTAHOBLI LIKIUIMBUMHU PEUOBHUHAMH, 110
HA/IXOATh 10 aTMOC(EpH, €: OKCHIN a30Ty, OKCHII BYTJICIIO, PEYOBUHH Y BUTJISII CyCIIEHIOBAHMX
TBEpAUX YACTHMHOK HeAu(epeHlioBaHUX 3a CKiIagoM (caxa), MmeTaH. Ili1 uac mnpoayBKu
CBEpUIOBHHH Ha (pakembHY YCTAaHOBKY MO)K€ BUHUKHYTH aKyCTHYHE HABAaHTAXKCHHS Ha JKUTIIOBI
TepuTOpii Ta OKpeMi npuMinieHHs. [Ipin HopManbHIlM ekcruTyartarii CBepUIOBUH 3MIHU MIPHPOTHOTO
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