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Introduction

Studies of heat transfer in the viscous-gravitational regime of fluid flow were
carried out on two experimental setups. The scheme of the experimental setup,
where the heat supply was carried out according to the law tc=const, is shown
in fig. 2.1. In this case, only the experimental section was changed, which was
a single pipe and bundles with a staggered and in-line arrangement of pipes,
immersed in a horizontal rectangular case in which water flowed [1-5]. The
measurement scheme remained the same. At another installation, studies were
carried out to study local and average heat transfer under boundary conditions
of the second kind [6]. In this case, the heat was supplied by passing an
alternating electric current from the TSD-2000 transformer directly through the
experimental section, which is a pipe made of stainless steel 1Kh18N10T
d=30x1, 1=2200, immersed in a housing in which water flowed.

The Main Part

The length of the heated section is 70 calibers, and the length of the stilling
section is 20 calibers [7-11]. The pipe for the test section was selected from a
large batch of pipes as a result of measuring the outside diameter. Fifteen
chrome-alumni thermocouples were embedded in the pipe wall [12-16].

When the thermocouples were embedded in the pipe wall, fifteen through holes
1 mm in diameter were drilled, eleven on the upper generatrix, at a distance of
200 mm from each other and a distance of 100 mm from the ends of the pipe,

and four mm from the ends of the pipe [17-19]. The heads of thermocouple
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junctions were located in these holes, which were then hermetically welded,
with the ends of the thermocouples passing inside the pipe and leading out
through rubber seals at the ends of the pipe. In addition, as noted above, it was
possible to rotate the pipe around the axis at an angle ¢=0°, ¢=n/4, ¢=n/2,
¢=3n/4; o=n (p=0 - thermocouples were located on the upper generatrix of the
pipe). This made it possible to obtain the most complete picture of the wall
temperature distribution ts and heat transfer along the pipe perimeter [19-25].
The power in the working section was determined by the current | and by the
voltage drop AU, which smoothly changed due to an increase or decrease in the
gap in the transformer core. The current values varied within 1=300-1000 A,
which corresponded to the heat flux density W/m?2. The current value was
determined using an I508MT current transformer and a connected ammeter, and
the voltage drop in the experimental section was measured with a voltmeter. In
addition, to identify the location of the pipe in the body of the apparatus on the
nature of the development of the heat transfer process, it was possible to measure
the position of the axis of the pipe along with the height of the channel [26-33].
Before installation, the experimental pipe was degreased, which was then treated
with hot water vapour already in the condenser for 20—30 minutes. Previously,
a small vacuum was created in evaporators (5) and (8), about 0.02 MPa, to suck
non-condensable gases from the system [34-38]. The parameters under study
were measured under a stationary thermal regime, which could be judged by the
constant temperatures of the pipe wall and the temperatures at the inlet and outlet
of the apparatus. Experiments on the study of heat transfer during condensation
were carried out at different speeds of the heating steam. The Reynolds number
varied from 3000 to 23000. Preliminary experiments were carried out on film
condensation of vapour, and ammonium carbamate. The Revalue of the film
varied in the range Re = 100 + 600. In the study of heat transfer during the
condensation of binary vapour mixtures in experiments, the content of the
volatile component varied in the range Chl = 0.12 + 0.88. To determine the
effectiveness of rolled pipes with annular grooves, the study was carried out first
on a smooth pipe. All experiments with full condensation [39-43]. After
processing the results of the study on the film condensation of pure components
and comparing them with the literature data, we proceed to the study of heat
transfer during the condensation of binary vapour mixtures. In this case, the
following sequence was observed [44-46]. Pour ammonium carbamate into tank

8 when steam condenses - ammonium carbamate into tank 5 according to the
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level gauge. Turn on the vacuum pump and set the required vacuum in tanks 8
and 5. During the experiments, the vacuum was adjusted manually. Turn on the
oil pump 17, which circulates the oil in the coil of tank 8. We turn on the tubular
electric heaters of tanks 5 and 9; The required speed of the cooling water is set
using a tap and a rotameter. The flow rate of ammonium carbamate is set, which
Is regulated by a valve at the outlet of the tank and measured by aperture 12. The
readings of all thermocouples, the ammonium carbamate thermocouple and the
heating steam are constantly monitored. After the establishment of a stationary
thermal regime, which corresponds to the constancy of the readings of
thermocouples and thermometers, we take the readings of the instruments.

The readings of instruments are recorded that determine the flow rates of
vapours and cooling water, the temperature of the vapours at the inlet and the
temperature of the condensate at the outlet, the temperature of the cooling water
at the inlet and outlet of the apparatus, and the reading of the vacuum gauge. In
each mode, the parameters are measured 3 times, and then the average value is
determined.

Then the next mode is set, for this, we set the next speed of the cooling water,
and the flow rates of the vapours of the extraction gasoline and water remain
unchanged. After carrying out experiments for all cooling water flow rates at a
constant Gr = G1 + G2, ( G1 is the flow rate of water vapour; G2 is the flow rate
of extraction gasoline vapours), proceed to the next series of experiments [45-
46]. To do this, we set the following flow rate of extraction gasoline and water
vapours, and by changing the flow rate of cooling water, we conduct research in
the same sequence as in the first series. After carrying out all series of
experiments on a smooth pipe, they were carried out in a similar sequence on
four vertical pipes with transverse annular grooves on the outside and fused
diaphragms inside. To assess the accuracy of experimental studies, the errors of
the measured values were determined using a well-known method.

Conclusion

It is assumed that in experiments the distribution of errors in measuring
instruments and systems obeys the normal distribution law [51-53]. The mass
flow rate of the heating steam was measured using RS-5 and RS-7 flowmeters,
the accuracy class of which is 1.0. The temperature of the coolant in the gas

distribution device was measured with a mercury thermometer with a division
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value of 0.1°C, i.e. AT = 0.05 °C. The value of the hydraulic resistance of the
layer was determined using an MMN-240 micro manometer, the reduced error
of which is 1.0%.
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