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Abstract. This article presents a universal experimentalséttended for testing various units of

thermal preparation systems, as well as compahegiata obtained with the proposed installation
with calculated data, and the adequacy of the diperaf the described installation is justified.

JJABOPATOPHASA YCTAHOBKA JIJ151 UCIIBITAHUA CPEACTB U
CHHOCOBOB TEILIOBOH NOJAIOTOBKH ABTOTPAKTOPHOU
TEXHUKHU
I'ycee /[ A., Banuee A.P., Kapumoe X.T., /lasnemosa 3.P.

KiaroueBble cioBa: MOOWIBHAs CEIBCKOXO3SIICTBEHHAs TEXHWKA, YHCICHHBIC WCCICIOBAHUS,
TEIUIOHOCHUTENh CMEIIAHHOTO TUIIA, TeTJIOBasl MOArOTOBKA.

AHHoTaumsa. B naHHOW cTaThe NpHUBEJCHA YHHMBEpCAJIbHAs SKCIEPUMEHTAJbHAs YCTAaHOBKA,
MpelHa3HayeHHasl JUisl WCIBITAHUS Pa3IMYHBIX Y3J0B CHUCTEM TEIUIOBOM MOATOTOBKH, a TaKke
MPOU3BEICHO CpPABHEHUE JaHHBIX, MOJYYEHHBIX INpPU MOMOILIM MpeAsiaraéMOd YCTAaHOBKU C
pacu€THBIMH JaHHBIMHU, 0O0OCHOBaHA aJACKBAaTHOCTH PA0OTHI ONMMCHIBAEMOHN YCTAHOBKHU.

Since the winter period accounts for a significamount of work in all
sectors of the agro-industrial complex of the Rarssiederation, including
agriculture, and a large number of equipment isestdn open areas or in unheated
hangars, the problem of operating the equipmelavatemperatures is relevant. At
low temperatures, the units of automotive vehieks® have a lower temperature,
which leads to a significant change in the visgosit working hydraulic fluids,
which causes incorrect operation of lubricationteays and hydraulic systems of
units and increases the risk of failure of modeobite [1,6].

The most obvious and widespread of all known methafdpreparing highly
loaded units of mobile equipment for accepting ltheed at low temperatures is to
heat the units in order to increase the temperatiutiee working medium to values
that ensure trouble-free operation of the unit8][2thermal preparation. As a rule,
thermal preparation is carried out by heating thiésuvith a stream of hot gases - a
coolant. The most effective means of thermal prapar are devices that use the
energy of combustion of liquid fuel [4].

In the thermal preparation of units of various eguent, the selection of the
operating mode of the hot gas generator, the witerrate in the case of using a
mixed type coolant [1], and the shape of the guddeice (NU), which can be
optimized for each specific case, are of great mgmue. The specified parameters
should correspond to both the model (modificatiaf)the equipment being
prepared and the initial conditions: ambient terapee, wind speed, air humidity
and the requirements for thermal preparation of@gant units, for example, the
maximum allowable temperature of the coolant.

At the moment there are several software produbts facilitate the
optimization of parameters that can be used fod#sgn of heat treatment systems
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- KOMPAS 3D, Adapco Star CCM, FlowVision, ANSYSce{5,6]. Moreover,
these programs can be used both individually agéther, complementing each
other. However, after numerical studies, it is 138eey to test the heat treatment
system, it requires experimental installations,cHeads to additional labor costs.

The authors propose an experimental installation thee study of heat
treatment systems, which allows for the re-equignterconduct an experimental
study of most of the components and assembliesatftheatment systems and most
accurately recreate the experimental conditiong iRstallation diagram and its
appearance are shown in Figure 1.
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1 - ThermMix 15-D-24 hot gas generator; 2 - steamegator; 3 - pipeline; Z interchangeable
guiding device; 5 - heated unit; 6 - ADC; 7 - cortggutpl - tp9 - plant thermal converters;
tp10 - tpN - thermal converters installed in a Bdainit; X, Y, Z - coordinates of the working

junction of the thermal converter; Q, t, ¢ - heatrier flow parameters (volumetric capacity,
temperature, water vapor concentration)

Fig. 1. Scheme of the experimental setup and pea@nce

A hot gas generator “ThermMix 15-D24” 1 [3] was dis&s a source of hot
hot water, supplying a stream of hot gases witbnaperature varying in the range
130 ... 700 ° C to steam generator 2, which suppliater vapor to the hot water
supply and then to pipeline 3 and a guiding devicevhich has a configuration
corresponding to the heated unit 5. According te shape of the heated body
(object), according to the results of numericadss, a guiding device was made
that provides the most uniform distribution of tB&lW flow over nkam heated
object. So in addition to the introduction of waterd steam in the hot water may
decrease the temperature of the coolant flow bynsed ejector nozzles. Steam
with a temperature of up to 120 ° C comes out efdteam generator 2 and mixes
with the hot DHW flow at a distance of 100 ... 1%0n from the steam nozzle,
while the temperature of the coolant flow drops3&® ... 290 ° C and enters the
variable-length pipeline, designed to determine imarn water consumption for
the formation of a mixed type coolant (TST). Afteating the unit 5, the coolant
stream leaves the NU and dissipates in the atmosphe indicator of the
efficiency of the coolant is the difference betwelea temperature of the hot water
supply at the inlet to the guide device and attet of it [6].

The information collection system is designed twrd the temperature using
thermocouples 7 installed in the flame tube TPierathe ejector and steam
generator TP2, in the heated object TP10 - TP14ratite guide device TP5 - TP9.
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Figure 2 shows the results obtained experimentaliype described setup in
comparison with the calculated data.
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Fig. 2. Comparison of the theoretical dependentéseaequired mass of water to
ensure a given DHW temperature (a) and the reguidW temperature on water
flow (b) at different ambient temperatures with exmental data obtained on the

proposed experimental setup

He data obtained in the course of experimental iessudhowed good
convergence with the data obtained by calculafitnus, the obtained dependences,
which make it possible to determine the necesspgyating modes of the heater
and the steam generator for realizing the requeatperature of the coolant during
the heat treatment of MSHT units, can be considezkable.

Findings:

1. The relevance of creating a universal instaltathat allows you to explore
a wide range of components of heat treatment sysiera wide range of operating
conditions is substantiated.

2. An experimental study of the dependences ofr¢lqetired mass of water
was carried out to ensure the set DHW temperatak the resulting DHW
temperature on the water flow at different ambiemhperatures on the proposed
universal installation.

3. The data obtained by calculation with the experntal data are compared
and the correctness of the obtained experimenti@ dad the adequacy of the
installation are proved.
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