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Abstract. The article presents the results of rese influence o
ambient temperature on the thermal state of cyli i f diesel

engines 12ChN 18/20 (M787B) and 8 13/14 (YAMZ-7511.10) of
autonomous sources on factory test ben ental study of
the effect of temperature change on th cylinder-piston
groups, the diesels were equipped with a heat exchanger
for heating the air at the suctig e e temperature of
the suction air was regulated by‘sha he flow rate of hot water through
the water-air heat exchanger. P atal study, along with the
thermometry of parts g e engine operating process
iken, etc.; and the experimental data of
esults of this experimental study, as
work on the effect of temperature on
groups allowed to obtaln empirical

which is that as variables are considered thelr
ues, which increases the degree of experimental

Diesel engines of diesel generator sets (DGU) used in autonomous power supply sources
PS) of power infrastructure facilities (PIF) are operated in wide ranges of changes in
perature, barometric pressure and humidity of ambient air. Analysis of the results of
experimental studies given in [1-4] shows that the greatest influence on the engine operation
parameters is exerted by the change in ambient air temperature #,. At constant cyclic fuel
supply b., which is typical in the conditions of operation of DGU, with increasing temperature
t, worsens the power and economic performance of the engines. When the temperature #,
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increases, the engine power Pe decreases and the specific effective fuel consumption b,
increases due to the decrease in the indicator efficiency #; due to a decrease in the excess air
ratio at combustion al.

It is shown in [3, 4] that the temperature increase significantly affects the thermal state of
the diesel engine. The latter (first of all, its cylinder piston group (CPG)) when operating at
the same speed mode (n = const), at a constant value of b. and different ¢, is determined

mainly by the temperature of gases in the cylinder, which depends on the coefficient @

above-mentioned indices characterize the thermal stress of the CCC.

2 Materials and methods

2.1 Influence of temperature on the thermal stat
diesel engines.

engines' cylinder
method on 12ChN 18/20
autonomous sources on
ermometry of CKD parts,

The research on the influence of ¢, temperature on
piston groups was carried out by experimental
(M787B) and 8ChN 13/14 (YAMZ-7511.10)
factory test benches. During the experimental stu
the engine operating process was indicg

In addition, the experimental data ot archers were analyzed [1,3.,4].

When investigating the influence of Jichange on the thermal state of the
CKD, diesels were equipped specia er-air heat exchanger for heating the air at the
suction to the compressor [ perature was regulated by changing the flow

water t..,; and oil ¢, ¢ thiese raintained at the level of 75+80 and 78+80 °C,
respectively, and e of air in the charge air manifold tint = 52+55 °C, i.e. the

reases by 10+12 ° C, and in the zone between the intake valves
every 10 ° C increase in temperature f#,. At the same time, the temperature
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t b. andhallowed us to obtain empirical dependencies
0 of the CPG. The distinctive feature of these
¢ (dimensionless) values are considered as variables, which
atal data. Below are the dependencies for determining the
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where T, T D’ T',, T - and are the temperatures in the cylinder head fire bottom, piston

head fire bottom, piston in the ring zone and cylinder sleeve respectively at standard ambient
air temperature T, = 300°K;
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T « - 1s the current value of ambient air temperature;

I' - relative radius of the cylinder equal to /R (r is the current value of the radius, R is
the radius of the cylinder);

h=h/h, - the relative distance along the piston's piston's form from the outer surface

of the piston's bottom to the point at which the temperature is to be determined,
where h - is the current value;

h,, - height of the piston);

I - relative distance from the junction plane of the sleeve and cyli
at which it is necessary to determine the temperature of the cylin

I/s (I - current value, s - piston stroke).
Fig. 1 shows that the calculated and experimental val

sel 8ChN 13/14
is slightly greater - 2.5 +
ed values of temperatures

characteristic points is up to 1.6 %. For cool
divergence of calculated and experimental value
4.5%. Also satisfactory coincidence have experim
for cylinder sleeves of other brands of diesel engin

In more detail, the comp e thermal state of CKD parts at temperature
change ¢, can be performed i & temperature fields in the walls using boundary
conditions of the third ) ansfer coefﬁcients oo and the resulting gas
temperatures #g esat t

g the adiabatic work of compression of 1 kg of air in the compressor.
35
k-1 '

T =
R I |
plnt Tal (7Z-C pa
)

where 7 - is the degree of pressure increase in the compressor at initial Ta and pa .

The discrepancy between the values of pressure value pim , calculated by dependence

(5), and the experimental values obtained on different diesel engines is about 1%, which is
shown in Fig.2.
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Fig. 2. Variation of pressure pint from temperature ta at constant
be and n diesel engines: 1 - 16ChN 25/27 (Pe = 2070 kW);
- 12ChN 18/20 (Pe = 883 kW); 4 - 7D100 (Pe = 1100 K
6 - 6ChN 31,8/33 (Pe = 993 kW); 7 - 8ChN 13/14 (Pe

(Pe=2210 kW); 3
5 kW);

The temperature T, can be determined by ¢
charge air cooler.

Fig. 3 shows the indicator diagram ChN 13/14 diesel engines at
ture change #,, which served as initial
kind in modeling the temperature
ottom and the bottom of the piston head.
ed according to the methodology described
the calculated and experimental indicator
o,.uleating prerequisites for obtaining, to a certain
heat transfer coefficients and the resulting heat transfer

Release side < > Inletside

t T
s [N . ‘
550*\‘;‘<7L%**T7
500 S3 /’ : />’/
150 %\3\7 : \\// /\2,//
3
40 ! ‘ \\//// A
- AN §20d
300 | !
aL { : /‘\.Y\i
0.6! 6! \‘u mz.:é‘; ;‘(“z\ : (I/{Sf"im\\\
,5\\ J ol _;\ TR
TN zaaN Il N
/ \& T 08 06 04 02 0 02 04 06 08
212 N~
l \@1’.\% -
2 40 60 80 100 1204,degree

Fig. 3. Indicator diagrams for constant values Fig. 4. Variation of the coefficient asr and tg.res

of bc and n of diesels: from the temperature ta:

—- 8ChN 13/14, ta=48 °C; land 2 -ta=48and 20 °C, diesel 8ChN 13/14;
--- - - 12ChN 18/20, ta = 50 °C. 3and 4 - ta =50 and 23 °C, diesel 12ChN
Experimental points - experience; curves - 18/20.

calculation.
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The graphs shown in Fig. 4 graphs show that the values of the cycle-averaged local heat
transfer coefficients acr practically do not depend on the temperature ¢,. This is due to the
following. A change in temperature 7, (e.g., its growth) leads to an increase in the temperature
of gases in the cylinder and the CW wall, as well as to a certain decrease in the gas pressure.
At the same time, the thermal conductivity and heat capacity of the gas slightly increase, and
the gas density decreases. The combined effect of these parameters causes an insignificant

change in the heat penetration coefficient Mmem P -

Approximately similar changes occur with other parameters determining the

3 Results and discussions

lue of the reduction in the
us source of DEI when
e level of temperatures of

The results of the performed research allowed us
rated power of diesel engine 12ChN 18/20 (
operating it at elevated temperatures 7, = 313%K,
the bottom of the cylinder lid will not
kW (n =750 min'") at T, = 293°K.

It was found that in order to limit the
it is necessary to set the rated z
of the cylinder head will
between the windows o

at ¢, = 20°C. In this case, the temperature
rature in the most heated places (the jumper
°C) in the mode of rated power at #, =20 °C.
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