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PROVISION OF ECOLOGICAL AND FIRE SAFETY IN EXPLOITATION
OF VEHICLES BASED ON PISTON PNEUMATIC AND CRYO ENGINES
USING NITROGEN AS WORKING FLUID
(BABE3INEYEHHS EKOJIOTTYHOI TA MOKEKHOI BE3NEKU EKCILTY ATALIT
TPAHCIIOPTHHUX 3ACOBIB HA OCHOBI IIOPITHEBUX ITHEBMO-
TA KPIOABHUI'YHIB I3 3BACTOCYBAHHAM A30TY SAK POBOYOI'O TIJIA)

In the study, the purpose of which was to improve the mathematical apparatus based on the
modified thermodynamic theory of disturbances for describing the thermophysical characteristics of
nitrogen in the gaseous and liquid states as the working fluid of fire-safe and environmentally safe
motor vehicles with piston pneumatic or cryo-engines, a mathematical model was proposed and
described for describing the thermodynamic properties of gaseous and liquid of nitrogen, which is
intended for the development of a new type of fire-safe and environmentally efficient vehicle with a
piston pneumo- or cryo-engine and its application is illustrated.

The object of the study is the thermophysical characteristics of nitrogen in a liquid or gaseous
aggregate state, as a working fluid of fire-safe and eco-safe motor vehicles with a piston pneumatic
or Cryo engine.

The subject of the research is a mathematical apparatus based on the modified perturbation
theory for describing the thermophysical characteristics of nitrogen in gaseous and liquid states.

The scientific novelty of the research results is that a mathematical apparatus based on a
modified thermodynamic theory of disturbances has been improved for a comprehensive description
of all thermophysical characteristics of nitrogen, which is in both liquid and gaseous aggregate state,
in terms of reducing calculation time and reducing the error of obtaining thermophysical
characteristics compared to reference and experimental data.

The practical significance of the research results is that the improved mathematical apparatus
is marketable for providing accurate information to the composition of the initial data set in studies
on the use of nitrogen in various aggregate states as the working fluid of fire-safe and eco-safe motor
vehicles with a piston pneumatic or cryo engine.

References

1. Umerenkova, K.R., Borysenko, V.G. (2022). Prospects for the use of alternative fuels and
methods of determining their thermophysical characteristics: monograph. Kharkiv, NUCDU, 92 p.

2. Umerenkova K. (2012) «Calculation of the heat capacity of nitrogen used in fireproof
transport». Problems of Fire Safety. Ne 31. pp. 216221V ]JIK. 621.43

YIK. 621.43
A.M. Jleemepos, A.M. Aspamenko

BUBIP ITAPAMETPIB I'A30BOI'O 3MIIITYBAYA JJIA KOHBEI:CIi
AU3SEJIBHOI'O MOTOP-I'EHEPATOPA Y I'A30IU3EJIbHUU

3a jiTepaTypHUMH JDKEpeIaMH MpoaHali30BaHO BapiaHTH KOHBEPCii AW3ENIB y JABONAIUBHI
JBUTYHH JIJIs1 poOOTH Ha Oy/Ib IKOMY TOprOYoMYy, 30Kpema, nmpupoanomy rasi (I11N). Merox korBepcii
3 30BHILIHIM CYMIIIOYTBOPEHHSM 1 3alajIbHOIO /103010 PiIKOT0 NajiuBa nepeadavae miaroToBKy ra-
30MOBITPSIHOT CyMiIlli HEOOX1HOTO CKIaay y creniaabHoMy IpucTpoi. HaBegeHo MeToauky BUOOpyY
KOHCTPYKTHBHHX TapaMeTpPiB Ta30BOr0 3MillyBaya I oprasizarii pododoro nporecy V-momaio-
HOTO IW3eNbHOro ABUryHa Ty 124 15/17,5, KOHBEPTOBAaHOTO Y ra3oau3eiIbHUN, SKUN MpaIoe y

31



XXIX
MIZKHAPOJAHUU KOHI'PEC
JABUT'YHOBY IIBHUKIB

Te3u nonmoBinen

Opurinana-MakeT BUTOTOBJICHO Ha Kadeapi KOHCTPYKIIii aBiallifHUX ABUTYHIB
HamionansHoro aepokocmivHoro yHiBepcurery iM. M.€. )KykoBchkoro
«XapKiBChKUH aBialliiHUN IHCTUTYT»

BinnosinanbHui 3a BUITYCK JI-p TEXH. HAYK, IPogd. C.B. €nidanon

[Migmucano no apyky 29.08.2024 p.
®dopmar 60x84 1/16. dpyk mudposuit

YMOBH.-IpyK. apk. 1,4. O6mik.-Bum. apk. 1,62. Haxman. 100 mpum.
3amoBineHHs 29-08 [ina BibHA

Buapaseun
HarionanbHuit aepokocmiunuii yHiBepcuteT iM. M. €. JKykoBcbKoro
«XapKiBChKUM aBlaIliiHUN IHCTUTYT
61070, XapkiB-70, Byn. Baquma Manbka, 17
http://www.khai.edu, e-mail: ntrio@khai.edu

Buroros/iroBau
®OII IBanuenko I.C.
VYkpaina, 61135, Xapkis, np. TpakropoOyaiBHUKIB, 89-a/62,
ten.: +38 (050/093) 40-243-50

CBi10LITBO NPO BHECEHHS CY0 €KTa BHJIABHUYOI CIIPaBH
1o Jlep>kaBHOTO PEECTpPy BHIABIIIB,
BUTOTOBJIFOBAYIB 1 pO3MOBCIOKYBaUiB BUAABHUYOI TPOIYKIIIT cep.
JIK Ne 4388 Big 15.08.2012
www.monograf.com.ua

76



