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Haseoeni pezynvmamu meopemuunux ma
eKcnepumMenmanvHux 00Cai0¥NceHb GNAUBY
wopcmrxocmi noeepxonvp Ha mpidonoziuni
81ACMUBOCMT KOHMAKMY <K0J1eCo-peiuKas>
8 KpUBONIHIHUX OLNAHKAX KOJIL Memponoi-
meny. 3a pesyavmamamu 00CH0NHCEHb 6CMA-
HOGJIeHI 3HAYEHHS PAUIOHATILHOT WOPCMKOC-
mi KOHMAKMYIOUUX NOBEPXOHL, W0 NOCIY2YE
nepeoymo6or0 CMEOpeHHsT MexHoN02ii npe-
8eHMUEH020 WIipyeanns petiok 0 yno-
BiNIbHEHHS IX 3HOCY NPU PYCi 8 KPUBONIHIIHUX
dinankax Konii memponoJimeny

Kntouogi cnosa: xkonmaxmui nanpyicen-
H, MOOeNbHI 3paA3KU, PAUIOHATLHA WOP-
cmKicmo, <KoJjeco-peuxas, KoJiss Mempo-
nosimeny

= yu

Hanot pesynvmamot meopemuneckux u 3xc-
NePUMEHMATLHBIX UCCTLe008AHUN GAUAHUSL
wepoxosamocmu nosepxHocmeu Ha mMpu-
Oos02unecKue ce0lCMEa KOHMAKMA <KoJaeco-
Penvc> 8 KPuBOJIUHEUHbIX YUACMKAX NYymu
Mmemponoaumena. Ilo pesyromamam uccaedo-
8aHUIL YCMAHOBIEHVL 3HAUEHUS PAUUOHATILHOU
WePoxXo6amocmu KOHMAaKmupyowux noeep-
XHOCME, UMo NOCAYHCUM NPEONOCHLIKOU CO-
30aHUs MEXHON02UU NPECEHMUBHO20 WAUPO-
8aHUsL PebCo8 01 3aMedJleHUs UX UIHOCA
npu 0sudCeHUU 8 KPUBOJUHEUHBIX YHACMKAX
nymu Memponoumena

Kmoueevie cnosa: xonmaxmuoie nanps-
Jcenus, MooesbHvle 00pasyvl, PaAuUOHAb-
HAS WEPOX08AMOCHLb, <KOTECO-PENbC >, NYMb
Memponoaumena

u] =,

1. Introduction

The velocity and safety of transportation process at
railway transport depend on stability and durability of
the contact components «wheel-rail» that can be guaran-
teed only by maintaining these components of railway
infrastructure in constant «operable» condition [1].

The operating, constructional and tribological tech-
niques are used to prolong the life cycle of railway
wheels and rails. To solve the problem of extremely heavy
wear in the contact «wheel-rail»> in curvilinear sections
of underground railway tracks we have to use the tri-
bological techniques. They can be used to explore the
regularities of contacting of forces which operate in con-
tact and values of rational parameters of microgeometry
of contacting surfaces that in turn will allow pre-
dicting the wear rate of surfaces under various contact
conditions.

The wear rate depends on mechanical and tribological
factors, which in contacting in curvilinear sections of a track
lead to extremely heavy wear. It is impossible to eliminate
the wear of contacting surfaces entirely as an unconditional
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result of their interaction and that is why one can only reduce
it to some minimum value.

Among the promising techniques used to reduce friction
and wear in metal sliding pairs there is application of lubri-
cants and providing surface layers of metal with relevant
mechanical properties and microgeometry. To implement
these techniques it is necessary to study the influence of
each factor (lubricating film, material impact, and surface
microgeometry). At the second stage, one has to explore the
composite impact of these factors on wear resistance of rails
and wheels of rolling stock.

2. Literature review and problem statement

In order to reduce the wear rate in the contact «wheel-
rail> in recent years the researches were conducted that
aimed to create conditions in which wheels of rolling stock
and rails will wear out as slowly as possible. Basically, among
the possible ways to achieve this, the change of the contact
parameters was considered. In particular, it was noted that,
despite the high cost of replacing worn-out wheels and




rails, and the labor content of repair work, the solution of
these problems is a priority [2—4]. For now, the problem
of reducing the wear rate for the contact «wheel-rail» tak-
ing into account all features of contacting wasn’t resolved.
This problem is resolved in specific cases for a specific con-
tact [5—7]. The majority of these researches were conducted
taking into account only some contact characteristics with
a large number of simplifications. Also, these researches are
complicated by differences in the interaction of friction pairs
«wheel-rail» taking into account operating, constructional
and tribological peculiarities of contacting, and that is why
require a complex solution for a specific type and conditions
of contacting.

In [8] existing techniques of reducing side wear of rails in
friction pair «wheel-rail»> were analyzed and tribological tech-
niques of reducing extremely heavy wear of the side surface
of rails as the most effective for contacting conditions of sys-
tem «wheel-rail» in curvilinear sections of the underground
railway track were considered. For this purpose, it is neces-
sary to explore the impact of microgeometry of contacting
surfaces on friction coefficient and wear rate.

The influence of the rate of motion and roughness of con-
tacting surfaces on the voltage value in the contact «wheel-
rail»> was defined for conditions of main-line railways in the
works [9, 10]. For contacting in underground railway tracks
especially in curvilinear sections of a track, the problem con-
nected with definition of the dependence of the friction coef-
ficient on microgeometry parameters of contacting surfaces is
still insufficiently explored, taking into account the specifics
of the friction pair.

In [11] values of force stresses in the contact «wheel-rail»
for contacting conditions in underground railway tracks in
straight-line sections of a track were defined. For contacting
conditions in curvilinear sections, it is necessary to take into
account the action of side forces and also material charac-
teristics.

To create rational microgeometry parameters of con-
tact in [12] it was offered to grind rails. When grinding
it is necessary to take into account peculiarities of con-
tacting conditions and material of contact bodies that is
possible for conditions of the underground railway, ta-
king into consideration uniformity of rolling stock and
elements of the upper structure of the underground railway
track on lines.

The grinding of wheels [13, 14] of rails in the process of
operation on the railway track is used to extend their lifetime
for along time [15]. This type of work is mainly aimed at pro-
filing of the rail top and is not intended for creating certain
parameters of surface microgeometry. Considering this fact,
it is necessary to define the processing technique of wheels
and rails when grinding by selecting the appropriate abrasive
material that creates a rational roughness.

In order to increase the friction coefficient in the con-
tact «wheel-rail»> and accelerate the wearing-in of contacting
surfaces for conditions of pit-run railway transport in [12]
the value of rational roughness was defined. However, these
researches were conducted in order to increase the friction
coefficient by giving contacting surfaces certain roughness
under the condition of contacting in difficult conditions of
heavy-weight pit-run railway transport to increase adhesion
coefficient in contact. Therefore, it is impossible to use them
to determine rational, from the standpoint of minimum,
friction coefficient in contact «wheel-rail» in curvilinear sec-
tions of the underground railway track.

That is why the researches, considering the major forces
which operate in contact «wheel-rail» in curvilinear sections
of the underground railway track, seem to be promising, par-
ticularly taking into account operations of side forces, condi-
tions of contacting and material properties of real contact
bodies. Previously in [16] the contact «wheel-rail»> on the
side surface of a track using friction machine was modeled.
This work is a continuation and practical implementation of
the works [8, 16].

3. Goals and research tasks

The researches were conducted to determine the impact
of parameters of roughness of contacting surfaces of wheel
and rail in curvilinear sections of the underground railway
track on the processes of their friction and wear.

To achieve this goal, the following problems were solved:

— the values of maximum contact stresses, which operate
in curvilinear sections of the underground railway track tak-
ing into account action of side forces were defined,;

— the values of forces, which operate in the real con-
tact «wheel-rail» in curvilinear sections of the underground
railway track to create force, which was applied to the
«model contact» on a friction machine were defined;

— the parameters of rational roughness of the side sur-
face of the rail top in curvilinear sections of the underground
railway track by criteria of minimum friction and wear rate
in contact were found.

4. Determination of rational parameters of
microgeometry of contacting surfaces
in the tribo-contact «wheel-rail» in curvilinear sections
of the underground railway track

4.1. Theoretical researches of determination of ratio-
nal parameters of microgeometry of contacting surfaces
in the contact «wheel-rail> in curvilinear sections of the
underground railway track

It was established that if friction is without lubrication,
friction force decreases as the roughness rate of contacting
surfaces increases [17]. In a considerable interval of changes
in the degree of roughness, friction force remains constant,
and if the surface was very roughly worked it is possible to
observe a low increase in friction force (Fig. 1).
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Fig. 1. Dependence of friction force on the roughness of
unlubricated contacting surfaces: | — adhesion zone; Il — zone of
prevalent molecular wear; lll — optimal zone of molecular-kinetic

wear; IV — zone of prevalent mechanical wear; V — zone of
microcutting



The law of variation in friction coefficient with roughness
is different for friction of rest and friction of motion [17].
When sliding, the friction coefficient depending on rough-
ness passes through a minimum. The increase in friction
force with an increase in roughness for sliding friction force
is explained by energy dissipation, which occurs when sliding
and increases with increase of roughness. The increase oc-
curs faster than the decrease of the friction force component
caused by the decrease of the contact area.

Considering molecular-mechanical nature of friction [18]
it was established that the dependence between the friction
coefficient and the rate of roughness has to be represented
by a U-shaped curve. At sufficiently clean surfaces, the
pair metal-metal forms nodes of adhesion owing to close
contact. The change in friction coefficient in this area is
represented by dropping curve piece. Further increase in
roughness rate leads to the fact that the process of adhe-
sion does not develop and interaction of surfaces in this
area occurs owing to mechanical hooking of microrough-
nesses. The higher the friction coefficient in this interval
of values of roughness parameters, the higher the rate
of roughness. The value of rational roughness equals to
minimum friction coefficient and minimum value of wear
of materials (Fig. 2).
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Fig. 2. Dependence of friction coefficient on roughness
of contacting surfaces

The wheel rolling along the rail is the rolling of one
cylindrical surface with radius ry along another one with
radius ro [19].

According to the theory [20] with additions [21], in [11]
maximum contact voltages in the contact «wheel-rail> in
direct sections of the underground railway track were de-
fined. As in curvilinear sections of a track contact spot has
non-elliptic contact, so the value of maximum contact vol-
tages should be determined by the technique [22]. According
to this technique the value of maximum contact voltages in
curvilinear sections of a track should be defined taking into
account correction coefficients for analogous values defined
using the technique [20] with additions [21] in [11] in direct
section of a track. The total value of correction coefficients
can be 2+2.5.

The maximum contact voltages in the contact «wheel-
rail> under conditions of underground railway were cal-
culated earlier in[11], but without taking into account
actions of side forces in curvilinear sections of a track, which
significantly affect the value of contact voltages. That is
why in this work actions of side forces were taken into
account (Fig. 3):

1348,5 MPa

\  1536,25 MPa

Fig. 3. Maximum contact voltages in accordance with [20—23]:

1 — contact on the surface of rolling rail (contacting is
predominantly in direct sections of a track); 2 — contact on the side
surface of the rail top (contacting is predominantly in curvilinear
sections of a track)

The wear rate of contacting surfaces depends on the type
of their contact interaction. That is why to have higher wear
resistance it is necessary to provide elastic interaction of
contacting bodies.

The wear rate I can change within the range from 1072 to
10712 ¢cm®/cm [14]. Considering the contact «wheel-rail> as
a multiple contact, there is a fundamental equation to calcu-
late the wear rate of the given contact [24]:

[=Kj 0g|— . (1)

The approximate formula for defining the depth of im-
mersion of irregularities h under condition of the absence of
undulation of contacting surfaces is:

hz3.4~Ra~3(pC]. (2)

Pr

Thus the real contact pressure is calculated using the
formula:

2v v 1
Dy = 0.5.E2v+1 . AZvil . p 21, 3)

Contour pressure (without impact of roughness on wave
deformation) is

0.4
Hp
Pe :0.2'E0'8'(RBJ ‘pao‘z. (4)

After the wear rate in the contact «wheel-rail» in cur-
vilinear sections of a track is calculated, it will be pos-
sible to select rational contacting parameters of the given
system.

4.2. Bench tests to determine rational parameters
of microgeometry of contacting surfaces in the contact
«wheel-rail> in curvilinear sections of the underground
railway track

We use the above values of contact voltages to model the
contact «wheel-rail» at a laboratory bench.

In order to simulate in laboratory conditions the con-
tact «<wheel-rail» in the curvilinear section of a track, it is
necessary to recalculate parameters of the modeling sample in
such a way that maximum contact voltages in the «<modeling»



contact corresponded to maximum contact voltages in the
real contact.

To define rational roughness of contacting surfaces in
laboratory conditions, it is also necessary to generate param-
eters of surface roughness that means to select the granular-
ity of abrasive material, by which they will be worked.

Before performing laboratory tests, the following ranges
of changes in parameters of surface roughness were se-
lected: R, =1..4 mcm. According to these values, abrasive
paper P150, P220, P320, P500 was selected. Before per-
forming the following series of tests, produced modeling
samples were worked by selected for each series of tests
abrasive paper to obtain contacting surfaces with the
roughness R,=1,2,3,4mcm, and also at different loads
P=7,10, 13 kgf. Materials for producing modeling samples
of contacting bodies were selected in accordance with mate-
rials of wheel and rail.

According to tribology works [24, 25], it is known that
it is possible to predict the wear rate of friction components
indirectly by means of experimental determination of fric-
tion force in contact. This conventional approach allows
reducing labor intensiveness of researches and at the same
time improving the accuracy and informativity of measure-
ment results.

To measure maximum force and friction coefficient in
contact, a laboratory bench was used (Fig. 4).

This bench makes possible to simulate contact «wheel-
rail> using circuit «disk-plane». The disk has a spherical
surface of rolling that helps to reproduce the process of
wheel rolling on the rail under conditions of single-point
contact.

The experimental technique provides application of ver-
tical force P to the roller, which in terms of dimension ratio
of the real contact «wheel-rail» in the curvilinear section of
the underground railway track meets the same specifications
for laboratory models. Using the connecting shaft, constant

twisting moment M is supplied from the electric motor to
the roller. Under the motion platform, a linear potentiometer
was attached to the bed plate. The runner of the potenti-
ometer is connected to the object table and moves with it.
The potentiometer is connected to a digital transducer,
which can be connected to a computer via USB-input. The
digital transducer, springs and linear potentiometer together
represent a digital dynamometer. During the experiment,
the signal from the digital dynamometer is displayed on
a computer screen in the form of a graph, which describes
the dependence of the roller friction force on the table
movement.

According to each series of measurements, the average
friction force is calculated and then the average friction coef-
ficient for each series of tests is calculated (Table 1).
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Fig. 4. Circuit of laboratory bench: 1 — bed plate; 2 — guidepost;
3 — supporting arm; 4 — motion platform; 5 — flywheel of cross-
feed; 6 — rail sample (plate); 7 — connecting shaft; 8 — wheel
sample (roller); 9 — roller frame; 10 — point of load application;
11 — spring; 12 — electric motor

Research results on the friction machine under conditions of unlubricated contact fevte
Roughness of contacting Friction coefficient f o
surfaces v 2 s | a4 | s e | 7 | s | 9 | w0 f

When P =7 kgf

Ry=1mcm 0.252 0.255 0.254 0.253 0.256 0.257 0.258 0.260 0.259 0.261 0.255

Ry=2mcm 0.233 0.234 0.233 0.234 0.235 0.237 0.237 0.239 0.241 0.240 0.235

R,=3mcm 0.237 0.239 0.240 0.238 0.239 0.237 0.239 0.242 0.241 0.240 0.239

R,=4mcm 0.242 0.244 0.241 0.244 0.246 0.248 0.246 0.247 0.244 0.248 0.245
When P =10 kgf

R,=1mcm 0.259 0.262 0.260 0.262 0.262 0.258 0.262 0.266 0.263 0.264 0.262

R,=2mcm 0.235 0.238 0.234 0.237 0.239 0.240 0.241 0.237 0.236 0.237 0.237

R,=3mcm 0.237 0.241 0.237 0.239 0.243 0.239 0.242 0.242 0.243 0.243 0.241

R,=4mcm 0.245 0.249 0.241 0.246 0.244 0.249 0.246 0.248 0.251 0.253 0.247
When P = 13 kgf

R,=1mcm 0.261 0.260 0.263 0.265 0.267 0.264 0.265 0.268 0.267 0.264 0.265

R,=2mcm 0.238 0.239 0.242 0.243 0.241 0.245 0.242 0.243 0.239 0.240 0.241

R,=3mcm 0.245 0.245 0.247 0.244 0.244 0.243 0.243 0.246 0.243 0.246 0.245

Ry=4mcm 0.249 0.250 0.253 0.254 0.251 0.250 0.251 0.253 0.249 0.254 0.252




The values of the average friction coefficient for all the
examined range of roughness of contacting surfaces are
shown in Fig. 5.
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Fig. 5. Graphical display of test results under conditions of
unlubricated friction: @ — dependence of friction coefficient on
the roughness of contacting surfaces; b — dependence of friction
coefficient on vertical load at a given roughness of contacting
surfaces

Using the obtained values of the microgeometry of con-
tacting surfaces in the friction pair «wheel-rail>, we define
the value the wear rate in the «<modeling» contact according
to test results at a laboratory bench (Fig. 6).

Shown in Fig. 6 point-by-point diagrams reflect the values
of wear rate of the side surface of the rail top of underground
railway depending on the roughness of contacting surfaces.
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Fig. 6. The values of wear rate in the «modeling» contact
«wheel-rail» according to test results at a laboratory bench

5. Research results on definition of rational roughness
of contacting surfaces in the contact «wheel-rail> in
curvilinear sections of the underground railway and

their discussion

The analysis of previous researches in the sphere of contac-
ting interaction of the tribosystem «wheel-rail> gave an oppor-
tunity to apply the methodological approach when performing
research of the impact of roughness of contacting surfaces on
tribological characteristics of the contact «wheel-rail» in curvi-
linear sections of the underground railway track. According to
this approach, when carrying out laboratory «<modeling» tests it
is appropriate to calculate the sliding friction force and using the
obtained data to calculate the friction coefficient and wear rate.

The laboratory researches have proved that roughness
of contacting surfaces significantly affects the friction force
in the «modeling» contact and there is a region of minimum
friction when the roughness value equals 2 mem. Using this
value of microgeometry parameters of contacting surfaces,
the wear rate is I = 0.53-107% cm?/cm.

The obtained results of laboratory researches were applied
when performing operating tests of the rails of the under-
ground railway in order to design a process of preventative
rail-grinding in curvilinear sections of the underground rail-
way track that will provide minimum costs of friction and wear.

To extend the lifetime of rails, which are operated in
underground railway tracks it is necessary to create such
conditions of their mutual contacting that could give an
opportunity to operate in longest possible terms without
prejudicing the security and uninterrupted processes of pas-
sengers’ transportation [1]. For this purpose, it is necessary
to monitor the wear of contacting surfaces and, if it is re-
quired, to carry out a proper action to reduce the wear rate of
rails in curvilinear sections of the underground railway track,
because under these conditions rails are subjected to heavy
wear. Using tribological techniques, it is possible to signifi-
cantly slow down the process of defect formation of rails [8].

The results obtained after performing laboratory tests
confirmed that there is a well-defined dependence between
the roughness of contacting surfaces and the friction coef-
ficient and as a result it affects the wear rate in the tribo-
contact «wheel-rail>. The opinion of scientists that the
dependence between the friction coefficient and roughness
degree has the form of the U-shaped curve with inflection in
the point of minimum value of the friction coefficient, which
corresponds to exactly rational in terms of contact tribology
roughness value is also confirmed.

Using the obtained under laboratory conditions values
of rational microgeometry parameters of the contact «wheel-
rail» under conditions of contacting in the curvilinear section
of the underground railway track, it is possible to develop
the technology of preventative rail-grinding of tracks Utility
Enterprise «Kharkov Metro» (Ukraine) to predict extreme
wear. However, the results obtained under laboratory con-
ditions must be compared with the corresponding values,
which will be obtained after «field» tests on underground
railway tracks. This work is a continuation and practical im-
plementation of the works [8, 16]. Researchers on definition
of rational parameters of microgeometry of contacting sur-
faces of wheels and rails will be conducted under conditions
of underground railway to specify and compare the results
obtained under laboratory conditions. As a result, it will give
an opportunity to obtain rational parameters of roughness of
contacting surfaces in contact «wheel-rail> and to develop



the technology of preventative rail-grinding at the Utility
Enterprise «Kharkov Metro» (Ukraine).

6. Conclusions

After analyzing the research in the field of contact in-
teraction of the tribosystem «wheel-rail» to reduce wear of
contacting surfaces, some problems were solved in this work:

1. The values of contact voltages ¢ =1536.25 MPa,
which act in curvilinear sections of the underground railway
track considering side forces were defined.

2. The range of force values P=7,10, 13 kgf, which
must be applied to the «modeling» contact to represent at
a laboratory bench the force impact on the contact «wheel-
rail> in curvilinear sections of the underground railway
track was defined.

3. The parameters of rational roughness of the side
surface of the rail top in curvilinear sections of the
underground railway track that is R, =2 mcm were de-
fined. If contacting surfaces of the wheel and the rail are
worked in accordance with the given coefficient value
friction will be minimum f=0.241. The wear rate is I =
=0.53-10"? cm®/cm.
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Hagedeno pesyavmamu excnepumen-
MAIbHO20 6UHAYEHHS 6’SI3KOCMI CMOJ
2a3030IpHUK06020 | X0100UNLHUKOBUX
uuxie npu ix amimyeanni. byao eumips-
HO 3HAYeHHS OUHAMIYHOT 8°3K0Cmi 2a30-
30ipHuK060i i X0N00UNLBHUKOGOT CMONU
npu 3MimyeanHi 6 iHmepeani memnepa-
myp 55-80 °C. Temnepamypua 3anesic-
Hicmb OLbw supaicena 0 Givul 6 ’a3KuUx
cymimesux xKomnosuyii. Bcmanosneno
anomaavHe 3HUNCEHHS 8’A3Kocmi 610
NpPOZHO308AHUX 3HAYEHL 3A eMnipuu-
HUMU 3ATEHCHOCMAMU NPU 000A8aAHHI
5-20 % mac. x0100UNBHUK0B0T CMOIU 00
2a3030ipHuKo6oi

Knrwuosi cnosa: 6’asxicme cymiwi,
emnipuuni 3anexicnocmi, cmMona 2a3o30ip-
HUK08020 Ma X0N00ULHUK0B020 UUKILE

=, u]

IIpusedenvt pe3yrvmamot sxcnepume-
ManvHoz0 onpedeneHuss 6A3KOCMU CMOTL
2a30CO0PHUK06020 U X0TLOOUTBHUKOB020
yuxn08 npu ux cmewmusanuu. Hamepenot
3HaueHUus: OUHAMUUECKOU 83KOCMU 2a30-
COOPHUKO0BOU U X0JI00UNLHUKOBOU CMOTL
npu cmewleHuu 6 uHmepeane memnepa-
myp 55-80°C. Temnepamypuas 3asucu-
Mocmb Gonee eviparcena 0as Gonee 643-
KUX CMeCeBbIX KOMNOZUUUL. YCMaH081eHO
anomanvHoe CHUNCEHUe 653KOCMU Om
NPOZHOZUPYEMBIX 3HAUEHUL NO IMNUPU-
YeCKUM 3A6UCUMOCMAM Npu 0oOasieHuu
5-20 % macc. x0100UNBHUKOBOU CMOTIbL
K 2a30C60pHUK0601L

Knrouesvie caosa: ésazxocmv cmecu,
AMnupuuecKue 3a6UCUMOCMU, CMOJIA 2430~
COOPHUK08020 U XOTOOUTLHUKOB020 UUKILO8

|l =,

1. Introduction

Coal tar is the second largest product of coking plant
after coke. The tar is unique and irreplaceable raw source of
condensed aromatic compounds, oils and pitch [1]. Recovery
of tar from the high temperature coking process takes place
during the cooling and partial condensation of the volatile

UDC 66.09289 : 665.94

DOI: 10.15587,/1729-4061.2016.75736

VISCOSITY EVALUATION

OF THE MIXTURE OF
COAL TARS FROM
COLLECTION MAIN AND
PRIMARY COOLER ON

THE BASE OF RHEOMETER

MEASUREMENTS
AND EMPIRICAL
FORMULAS

A. Pasternak

Chief Engineer

PJSC «Avdeevsky koksokhimichaskiy zavod»
Industrialniy driveway, 1, Avdiivka, Ukraine, 86065
E-mail: root@akhz.com.ua

L. Bannikov

PhD, Head of Department

Department of chemical*

E-mail: ukhinbannikov@gmail.com

A. Smirnova

Science engineer*

E-mail: pokhylko.anna.v@gmail.com
*Ukrainian State Research Institute of
Carbochemistry (UKHIN)

Vesnina str., 4, Kharkiv, Ukraine, 61023

products from coke oven. Condensation occurs twice while
cooling gas processes: in the collecting main (=75-90 °C)
and in the primary gas cooler (PGC) to =25-40 °C.

As the result of two step condensation a heavy tar
called «from collecting main» and a light tar called «from
primary cooler» are produced in the condensation section
of the chemical coking plant shop. Thus, in practice, all coal




