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Abstract. Preheating of the engine is often used to facilitate the start of the internal combustion engine in winter, which
provides an opportunity not only to increase the comfort of starting, but also to reduce exhaust emissions, increase engine
life. That is why the choice of optimal heat storage materials, which on the one hand would have sufficient heat efficiency
and on the other hand would satisfy the operational requirements regarding corrosion activity, etc., is an urgent problem.
In particular, the barium octohydrate used in our studies is corrosive, although it has a high heat of phase transition
heat. The media investigated the media that are ordinary working fluids for heat transfer during heat accumulation:
antifreeze, antifreeze, water, heat-accumulating materials — paraffins and octohydrates, and as investigated in relation
to corrosion of material steel St3 was considered. The working temperature range was used in the work. It was found that
the corrosion rate of 3 mm per year in antifreeze and antifreeze environments requires the choice of anti-corrosion
coating or the search for new material that will react.

Keywords: heat storage; corrosion,corrosion measurement

Not only the design and selection of optimal layouts of heat storage equipment used to facilitate
the start of internal combustion engines (the main types of structures and types of heat storage pro-
cesses are already widely developed), but also the choice of materials in terms of operational capa-
bilities. In general, heat storage equipment for using to facilitate the start of car engines is designed
with an emphasis on environmental issues, economy and even comfort of use - pre-commissioning
of the car reduces exhaust emissions into the environment, increases the life of the car and facilitates
the start of the engine in winter.

A significant experimental range of work on heat storage technology [1, 2] identifies different
classes of processes that can be used as targets for heat accumulation and reuse - in our case, the
phase transition heat accumulators are considered as one of the most promising [3]. However, given
the above, there is a question of taking into account the corrosive aggressiveness of materials, in
particular (as an example) barium hydroxide octahydrate, which is one of the most common heat
storage materials with high heat of phase transition and acceptable temperatures [4]. In addition, the
corrosion resistance of the vapor "coolant - heat accumulator channels", given the importance of re-
ducing the cost of equipment, but taking into account the interaction on service life, requires a detailed
study of this issue (studied environments - antifreeze, antifreeze, water).

Currently, on the basis of the laboratory of Kherson National Technical University, we
conduct a number of studies, in particular, the properties of heat storage materials. Samples of
materials: copper, steel and aluminum in water, antifreeze and antifreeze were placed in the tank (Fig. 1).

a) samples of aluminum b) samples of copper ¢) steel samples

Fig. 1. The process of immersion of samples
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a) b)

Fig. 2. a — form of storage of experimental samples, b — weighing of the sample

By the time of immersion of the samples, the weight of each of them was recorded using special
scales with an accuracy of 0.01 grams (Fig. 2 b). Determining the effect of the working fluid on the
sample will be due to visual inspection and weight difference.

On the basis of the laboratory of Kherson National Technical University a number of studies are
conducted on the corrosion meter P-5035, which controls the process of electrochemical corrosion,
which occurs due to contact of the inhomogeneous surface of the electrode material with the electro-
lyte solution.

Studies of corrosion activity (corrosion rate) for contact of coolants (antifreeze and antifreeze),
and as an anode — steel St3 with temperature control (heating in the range from 30 “C to 90°C, which
corresponds to the operating temperature range for design according to [5]), after which the corrosion
rate is determined on the device P-5035. The results of research show that the corrosion rate of steel
St3 about 3 mm per year on antifreeze and antifreeze at a temperature of 30 ‘C requires technological
solutions in terms of reducing corrosion. These solutions can be implemented both in terms of the
choice of materials (which can lead to increased design costs) and in terms of the use of anti-corrosion
coatings.
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JocaigxeHHs eKCmIyaTaniiHuX 0Co0JIMBOCTE BUKOPUCTAHHSA TEMJIOBUX
aKyMYJIATOPIiB HA ABTOTPAHCIIOPTI

Kuarwena 0.0., Pycanos C.A.
XepCOHChKHI HAIIIOHAIbHUNA TEXHIYHUHN YHIBEPCUTET, XepCOH, YKpaiHa

Anomauyin. J{n1s nonecuients nycky 08U2yHa HYMPIUHbO020 320PSHHA 8 3UMOBULL YAC YACMO BUKOPUCTIOBYEMbCA Nepeo-
NYCcKOo8Ull nidicpis 08U2YHA, WO HAOAE MONCIUBICMb He MINbKU RIOSUWUMU KOMGPOPM NYCKY, a U 3MEHUWUMU SUKUOU 8i0-
npaybosanux 2aszis, nioguwiumu pecypc ogucyna. Came momy akmyanibHOw0 npooaemoio € udip onmumMaibHux meniod-
KYMYIAYIUHUX Mamepianie, aKi O maiu 3 00H020 60Ky 00CmMamuIo menioepexmusnicms, a 3 iHuo20 60Ky 3a006LTbHUIU
6 excnyamayitini 8UMOocU, CIMOCOBHO KOPO3IUHOI akmuerHocmi mowo. 30kpema, okmoziopam 6apiio, Wo SUKOPUCTNOBY-
€EMbCS 8 HAUUX OOCTIONCEHHSAX, € KOPO3IUHO-AZPECUBHUM, XOUA [ MAE GUCOKULL NOKAZHUK MENI0mu (haz08020 nepexooy.
B pobomi oocnioacysanucs cepedosuiya, ki € 36UHAHUMU pOOOUUMU PIOUHAMU OIS MENTONEPEHOCY NPU AKYMYTI0OBAHHI
MenIomu. mocoi, aHmu@pus, 600a, MenI0aKyMyIAYIUHI Mamepianu — napaginu ma okmozeiopamu, a 8 sIKocmi 00C/i-
02ICYBAHO20 CMOCOBHO KOPO3ii Mmamepiany posersioanracs cmaie Cm3. B pobomi suxopucmogysascsi podouutl 0ianazoH
memnepamyp. Byno euasneno, wo weuoKicms Koposii 3 Mm 3a piK y cepedosuiyax mocouy ma anmuQpusy UMAazac 6u-
O0py AHMUKOPO3IUHO20 NOKPUMMS YU ROULYKY HO8020 Mamepiany, wo 0yde 6Cmynamu 8 peakyiro.

Kniouosi cnosa: naxonuuenns menia;, Kopo3sis, 6UMIpIOBAHHS KOPO3Ii.
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