Exinmrigen, Web caiitrel maiimanany OananapiblH aKmapaTThIK
MOJICHUETIH apTTHIPaabl JKOHE OVKUIONEMIIK FalaMTOPIbI ©3iH-631
TopOHeney YIIiH NaligananyFa IereH YMTBUIBICTBI 1aMbITa Ibl.

Conpaii-ak, Oyi cabak OapbICBIHAA JOCTYPIl JCpPEKKe3nep/e
KOpCETIIreHHeH Tepi KeHIpEeK aKmapaTThl MaianaHyFa MYMKIHIIK
Oepei.

«WCEIC» Beb-caiiTeiH o3ipiey OapbIChbiHIa, BeO-CAUTTBI KYPY
TEXHOJIOTHSIIAPhI OOMBIHINA TEOPHSIIBIK MaTepHAal KOHE MHTEPAKTUBTI
BeO-OeTTepai  Kypyra  MyMKiHAIK  OepeTiH  3aMaHayw, BeO-
TEXHOJIOTHSUIAp TaNJAHBUIABL. O3IpJICHIeH CalT OapibIK’ TaianTapabl
KaHaFaTTaHAbIpaAbl. BeO-caliT >kaFbIMIBI TycTepMeH Oe3eHIIpiUITeH
YKOHE KOJITaHYIIBI KOJIIaHa ajlaThlH KONTEreH MYMKIHAIKTEpre He.

Ocpuiaiiina, Gananap anraH OiTiMIAEpiH KONIAHBICTAFBI )KOOaMeH
JKYMBIC jKacay apKpUibl Oekiteni, Tek HTML GeTtepiHeH TypaThiH calT
NEeH JKacaJfaH CaWT apachlHIAFbl aWbIPMAIIBEIBIKTAPIBl TYCiHE
Oacraiinel. bomamakrta 013 o3ipnereH BeO-CaWTTBI HAKTBl eMipae
naiinananyra Oomnanbl. CoHpal-ak,” “WCBIHBUIATBIH  KbI3METTED,
JKaHAJBIKTap Ti3iMiH KeHelryre Goiansl. bynm pecypc »xymbicta
TYPaKThl JKOHE OHBIMEH JKYMBbIC, icTey) YIIiH >KOFaphl OLMIMII KakeT
ermetimi. Web caiitrapapl KoamaHy OKY MPOIECIHIH THIMIUTITIH
aptThipaabl. Ocbutaliina, 93ipleHIeH calT Oatanap b TAHBIMIIBIK OKY
iC-opeKeTTepiH KaJbINTACTBIPYFa, OKY IIPOLECIH XETUINIpyre >KoHe
JIaMBITyFa apHaJIFaH THIMII Kypai 0oJa anajbl.

9Qoebuemmep

1 TTaysmnn, T. HTML: Garnapsiaamanisl anbikramaibiesl / T. A. Tlayair,
A. Yursopz. ACT,.2015.
2 Nsanoga, '\ C6arnapnamanay texaonorusicel. — M. : Kuo Pyc, 2017.
3 Taesckwmif,) A. 0., PomanoBckwmii, B.A. BeO - Oerrepai Kypyra
apHanfaH okyasik: HTML, JavaScript xone aunamukansik HTML. — K.
t ANC. KL, 2015.

Sadullaev Behzod Alisher ugli

1-year master's degree, Tashkent State Transport University
Suyunbaev Shinpolat Mansuralievich

Professor, Tashkent State Transport University

191



AUTOMATION OF THE METHOD OF CALCULATION OF
MAIN COMPARATIVE RESISTANCE TO MANEUVER
TRAFFIC IN INDUSTRIAL RAILWAY TRANSPORT

Currently, a number of measures are being taken around the world
for the efficient use of fuel and energy in industry. Shipments and
standardization of fuel consumption of traffic units in the railway
network are considered to be current issues.

In industrial railway transport, shunting operations are carried out
mainly on high-slope and curved railways, in areas® with dense
arrowheads, and on the basis of decentralized electrical control. “To
minimize the fuel consumption of shunting lecomotives, the
calculations require an accurate calculation of the specific resistances
acting on them. Several major scientists have proven that maneuvering
flights with optimal methods at minimizing fuel'consumption at railway
stations gives the best results [1-3]. However;sthe maneuver based on
the nature sheet of the train affects the composition of the movementthe
method of determining the principal specific resistances of average
weight is not sufficiently automated.

It is known that information about the wagons on which the half-
flight is performed is obtained from the nature sheet of the train.
However, this form does not.indicate the number of wagons and the
amount of cargo loaded on them (net), ie not all the calculated
parameters of the wagons. In order to calculate the basic specific
resistance to the” movement of the shunting structure in industrial
railway transport in the research process
https://trainresapp:netlify.app/site was created (Figure 1). Based on the
number of wagons entering this site and the amount of cargo loaded on
them (net),the following calculation parameters of wagons are
determined: m - the total number of wagons transported, vag .;Xq,,- total
(net) weight of cargo in transported wagons, t;ZK,,- total number of
axles of transported wagons, ammunition;Xq, - total (container) weight
of transported wagons, t; X[, - total length of transported wagons,
m;Xq,,-- gross weight of transported wagons, t; 2g,,- average weight
of bullets from transport wagons, t.

192


https://trainresapp.netlify.app/

c [ 3
@ L @ @ o B =] ] Crecos arm
=3 v | o>
Vagon agifig Vagon uzunligi O'qlar sani Umnumiy ag'irik 0'qa tushadigan og'idik

Figure 1. Site data entry window designed to calculate the basic
specific resistance to the movement of shunting structures in,industrial
railway transport

Determining the design parameters of wagoens:for,shunting half-
flights allows to calculate the specific resistance(wg).0f average weight
to the movement of wagons.

It is known from [4] that, in-accerdance with applicable
regulations, at railway stations . To calculate the value of, the
calculated parameters of the wagons are studied in 2 groups:

1. 4-axle wagons with a bullet.weight greater than 6 t.

2. Wagons weighing less.than 6 t and equal to the bullet.

The main specific resistance to the movement of locomotives,
depending on the speed; is determined by the formulas [4]:

a) in traction mode

wo =981 (@ + by -V + ¢y V?),Nit
1)
b) at idle
We=981" (ay + by V+c,-V?), N/t
(2)
where B is the speed of movement, km/h (it is taken in the calcu-
lations at the beginning of the integration step); a, b, ¢ - calculated co-
efficients with the corresponding indices, the values of which are taken
from [4].

The main specific resistance to the movement of cars (on roller
bearings) depending on the speed is determined by the formulas [4]:

1. For general-purpose freight wagons of 1520 mm gauge with
gross weight per axle o> 6 1
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a0+b0 V+c0

wo = 9,81 (0,7 + ) N/t

(€)
2. For general-purpose freight wagons of 1520 mm gauge with
gross weight per axle qo< 6 T
Wy = 9,81 (apy + box * V + cox - V?), NIt
(4)
If the train is formed from cars of different types, with different
gross weight per axle, loaded and empty cars, the main specific re-
sistance to the movement of cars is determined as a weighted,average
by weight accordlng to the formula:

wy = Lot Gy Q+W°n & NIt (5)

where wq + -+ wy,, - the main specific resistance to'the movement
of cars (with a different characteristic), N/t; Qy 4=+ Q,, - masses of
train parts (cars), t (corresponding to certain®);.Q - mass of the train
(wagons) total, TQ = Q; + - + Q,,.

The main specific resistance to the movement of the shunting
structure on the developed site is,calculated by formula (5) based on the
calculated parameters of each wagon: In addition, Depending on the
type of locomotive at the sitejithe number of wagons, the weight of the
load on it, the description ofthe road, the environment and half-flights,
the following resistance to the shunting structureidentifies (Figure 2):
specific resistance-of slope;

v' specific resistance of curvature;

v specific resistance of arrow conductors;

v specificresistance to low temperatures;

v specific'resistance of wind acting in opposite and side effects;
v

v

v

<

specific resistance of the road condition
specific resistance when moving forward with wagons;
basic and specific resistance to motion in gravity mode;
v basic and specific resistance to movement in salt walking mode.
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Figure 2. Site results window designedto calculate the basic
specific resistance to the movement of shunting structures in industrial
railway transport

Using the developed site.and the ‘current method, the specific
resistance of the average weight to:the movement of wagons in shunting
structures was calculated (Fig: 3).

1,8
1,6
1,4
1,9

0,8
0 3 6 91215182124273033363942454851545760

MANEUVER SPEED, KM / H

AVERAGE WEIGHT TO THE
MOVEMENT OF WAGONS, N / KN

BASIC SPECIFIC RESISTANCE OF

= |mproved method 1 Improved method 2

Available method 1 Available method 2

Figure 3. The results of the calculation of the specific resistance
of the average weight to the movement of wagons in the shunting
structure
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As can be seen from Figure 3, the specific resistance of the average
weight to the movement of wagons in the shunting structure calculated
by the current method is always higher than the proposed method at
speeds up to 60 km / h. Considering that shunting operations are mainly
performed at speeds less than 60 km / h, it can be concluded that the
time and amount of fuel spent on shunting operations calculated by the
current method always gives more value than the actual amount.

In conclusion, it can be said that the amount of time spent on
shunting half-flights is calculated correctly on the basis. of, traction
calculations.determining the basic specific resistance of,the average
weight to the movement of the wagons is a complex task. The main
reason for this is the presence of different wagons,in ‘the shunting
structure and the calculation of the basic specific resistance of the
wagons to the movement of wagons of average weight. 4-axle wagons
weighing more than 6 t; 8-axle wagons weighing more than 6 t).

Using the above method and the“developed site, all shunting
vehicles are divided into 3 groups ‘and:the calculation of the average
specific resistance to the movement of wagons of average weight allows
you to accurately calculate the amount of time spent on shunting half-
flights.
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