Int, J. Heat Mass Transfer. Vol. 21, pp. 761-767
© Pergamon Press Ltd. 1978.  Printed in Great Britain

0017-9310/78/0601-0761 $02.00/0

TRANSFER COEFFICIENTS ON THE SURFACES OF A
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Abstract—Experiments have been performed to determine the heat-/mass-transfer coefficients on the
upstream and downstream faces of a wall-attached transverse plate which partially blocks the flow cross
section of a square duct. The experiments involved mass transfer and were carried out via the naphthalene
sublimation technique, with air as the working fluid. By virtue of the analogy between heat and mass transfer,
the results are also relevant to heat transfer. The transverse plates employed in the experiments gave rise to
blockages which ranged from one-sixth to two-thirds of the duct cross section. The duct Reynolds number
was varied from 5000 to 30 000. It was found that at a given Reynolds number, both the upstream-face and
downstream-face transfer coefficients were quite insensitive to the extent of the blockage. The upstream-face
coefficients were generally higher than those for the downstream face, but the differences diminished with
increasing Reynolds number. The coefficients exhibited a power-law dependence on the Reynolds number,
the power being approximately one-half for the upstream face and two-thirds for the downstream face.

NOMENCLATURE

A, surface area of naphthalene coating;

D,,  equivalent diameter of duct;

2, naphthalene—air diffusion coefficient ;

H, side dimension of square duct ;

h, height of transverse blockage plate,
Fig. 1;

K, surface-averaged mass-transfer coefficient,
equation (1);

M,  mass-transfer rate;

Re, Reynolds number, equation (3);

S¢,  Schmidt number, v/Z ;

Sh,  surface-averaged Sherwood number,
KD,/%;

Sk, modified Sherwood number, equation (5);

i, mean velocity in duct;

v, kinematic viscosity;

0.,  concentration of naphthalene vapor in
the bulk flow;

Paws  concentration of naphthalene vapor at

the plate surface.

INTRODUCTION

THis paper is concerned with the heat- and/or mass-
transfer characteristics of a wall-attached transversely
positioned plate which partially blocks the flow cross
section of a duct. The complex flow field induced by
such a transverse plate affects the heat transfer at the
duct walls, both upstream and downstream of the
plate, and these effects have been studied to a moderate
extent. The plate itself is also subjected to a highly
complex flow which is of a decidedly different charac-
ter adjacent toits upstream and downstream faces. The
heat/mass transfer on the surfaces of such a crossflow
plate has yet to be investigated and is the subject of the
experimental study to be described here.

The experiments were performed for a plate situated
in a square duct as pictured schematically in the upper
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FiG. 1. Schematic of the transverse blockage plate (upper
diagram) and of the expected streamline pattern (lower
diagram).

diagram of Fig. 1. As shown there, the plate serves to
block the lower part of the cross section, so that the free
flow area is in the upper part. Although neither
velocity nor heat-transfer studies have been made for
this or related internal flows, it is possible to qualit-
atively envision the general features of the flow field on
the basis of available boundary-layer experiments (e.g.
[1]).

A sketch of the expected streamline pattern is shown
in the lower diagram of Fig. 1. As indicated there, a
small separated region containing recirculating fluid
extends upstream from the plate. An appreciable
portion of the upstream face of the plate is exposed to
the separated flow (about 60%; in the experiments of
[1]). The remainder of the upstream face is washed by
a flow which is rapidly turning and accelerating as it
makes its way toward the free flow area. Thus, the
upper and lower parts of the upstream face are
respectively subjected to fundamentally different flows.
As pictured in the diagram, the boundary between
these two flows is a streamline which stagnates at the
plate surface.

The separation zone situated downstream of the
plateis appreciably larger than the upstream separated
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region. Furthermore, owing to the upward velocity
imparted to the flow by the blockage effect of the
plate, the height of the downstream separation bubble
exceeds that of the plate. The entire downstream face of
the plate is washed by a recirculating flow. Additional
complexities, beyond those depicted in the diagram,
may well exist owing to the presence of the side walls of
the duct.

To gain further perspective on the special nature of
the flow field, it may be contrasted with that for a plate
positioned transversely to an unbounded external
flow. In that case, in contrast to the present, there is no
region of separation upstream of the plate ([2], pp.
5-6). Furthermore, the wake is characterized by
periodic vortex shedding and transverse oscillations.
In the present flow configuration, these wake processes
are eliminated by the presence of the duct wall
downstream of the plate {3]. Owing to these major
differences in the flow fields, no particular refationship
is expected to exist between the heat-transfer charac-
teristics of the two problems.

The present experiments were performed for mass
transfer, but the results are directly relevant to heat
transfer in accordance with the well-established ana-
logy between the two processes. The mass-transfer
studies were carried out with the naphthalene sub-
limation technique. using air as the working fluid.
Compared with heat-transfer experiments. the naph-
thalene technique offers a number of advantages. With
reasonable precautions, it provides a well-defined,
standard boundary condition at the transfer surface.
In addition, it is virtually free of extraneous end losses
of the type commonly encountered in heat-transfer
experiments. In the present research, it afforded a
special advantage in that the rates of transfer at the
upstream and downstream faces of the plate can be
determined separately. Also, the passive nature of a
naphthalene test element results in a much simpler
fabrication process than that required for a heat-
transfer test element, which is necessarily active.

Each transverse plate test element employed in the
present study was a composite consisting of a struc-
turally supportive thin metal plate, coated with a film
of naphthalene on one of its faces. The fabrication of
the test elements will be described shortly. The heights
h of the test plates (see Fig. 1) were selected to enable
four blockage ratios h/H = 1,6, 2/6, 3/6, and 4/6 to be
investigated. For each blockage ratio, the mass tflow of
the air was varied so that the duct Reynolds number
(based on the mean velocity and hydraulic diameter)
covered the range from 5000 to 30000. Separate data
runs were made with the naphthalene-coated surface
facing upstream and facing downstream. Mass-
transfer coefficients were evaluated and presented in
terms of the Sherwood number, which is the mass-
transfer counterpart of the Nusselt number.

THE EXPERIMENTS
Experimental apparatus
The experiments were performed for a transverse
plate situated in a duct of square cross section,

4.435¢cm (1.7461n) on a side, with an overall fength ot
62 hydraulic diameters. The plate was positioned 40
hydraulic diameters downstream of the inlet to ensure
hydrodynamic development of the flow. The 22-
diameter length of duct downstream of the plate was
provided so that the flow could reattach and then
redevelop before it entered a squarc-to-round irun-
sition section. From the transition section. the flow
passed successively through a rotameter and a controf
valve, and then to a blower.

Alr was drawn into the apparatus from the
temperature-controlled {~20°C), windowless fabo-
ratory room and was exhausted at the rool of the
building. The outside exhaust ensured that the con-
centration of naphthalene vapor in the entering air was
zero. To make certain that heat generated by the
blower did not affect the constancy of the air temperi-
ture during a data run, the blower was positioned in u
service corridor adjacent to the laboratory. The pre-
cautions that were taken to maintain a constant
temperature were motivated by the fact that the vapor
pressure of naphthalene is very sensitive to tempera-
ture level (about 10%, per "C).

The duct was fabricated from 0.953cm (0.375in)
thick aluminum bar stock, especially selected for
smoothness and straightness. Tolerances were closely
held during fabrication so that the internal dimensions
did not vary by more than +0.007 ¢cm (+0.003 in) over
the centire 274cm (9(1) length. To provide a weil
defined inlet condition, the entrance plane of the duct
was framed with a large baffle plate whose upstream
face was flush with the exposed upstream edges of the
duct walls.

Pressure taps were instalied along the length of the
duct to help detect the character of the flow. Auxiliary
data runs indicated that hydrodynamically developed
flow. as evidenced by a linear pressure variation, was
established within 12 hydraulic diameters of the
entrance cross section. In addition, the separated flow
downstream of the transverse test element wius found
to reattach within a length equal to about cight
hydraulic diameters.

A unique feature of the apparatus design and
fabrication was the provision made for rapid, con-
venient installation and removal of the transverse test
elements. The need to accomplish the installation and
subsequent removal with a minimum time lapse is
related to the avoidance of extrancous sublimation of
the naphthalene coating. In addition, the large number
ofindividual data runs, each involving installation and
removal of a test element, motivated a design which
provided precise positioning of the test element with-
out the need for complex adjustments and multiple
assembly operations.

The details of the installation,;removal arrangement
are described elsewhere [4] and only a broad outline
will be given here. In essence, a narrow vertical gap was
left in cach of the side walls at the axial station where
the test element was to be located. Immediately
upstream of the respective gaps, u precisely machined
block was affixed to the outside surface of cach side
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wall. These blocks contain cut-outs for receiving and
positioning a test plate. Once a plate had been
threaded through the gaps and fixed in place by
tightening a pair of knobs on one of the blocks, the
gaps were closed by inserts. The inserts and the mating
faces of the duct side walls had beveled edges, so that
the implanting of the inserts tightly sealed the gaps
and positively positioned the test plate. The inserts
were held in place by a specially machined C-clamp
tightened by a single knob.

With the access arrangement discussed in the fore-
going paragraph, it was possible either to install or to
remove a test element in less than a minute. Measure-
ments showed that the extraneous sublimation mass
transfer during that period, due primarily to natural
convection, was entirely negligible.

Naphthalene-coated test plates

As noted earlier, each test element was a composite
consisting of a naphthalene coating on a metal plate.
Inasmuch as the present experiments constituted the
first thin-plate studies involving the naphthalene sub-
limation technique, it was necessary to develop a
procedure for producing thin naphthalene coatings of
high surface quality.

To provide the requisite stiffness and strength, the
metal plates were made of 0.071 cm (0.028in) thick
mild steel. As a preparatory step to promote adhesion,
the plate face area to be coated with naphthalene was
sand blasted. The coating was accomplished in two
stages (see [4] for details). In the first stage, the area to
be coated was placed horizontally, facing upward, and
then framed with metal bars so as to form the sides of a
mold. Molten naphthalene was poured into the mold
through the open top and allowed to solidify. It was
found by experiment that a poured layer having a
thickness of about 0.2cm (0.0801in) consistently ad-
hered well to the metal plate.

The second stage was a machining procedure perfor-
med with a vertical milling machine and a fly-cutter
attachment. The tool speed was maintained constant
throughout the entire machining operation, but it was
found advantageous to reduce the feed speed of the
milling machine table as the final passes were made to
achieve the desired coating thickness of 0.0254 cm
(0.010in).

When the machining was completed, the cast surface
was immediately covered with a glass plate and the
entire test element wrapped in plastic to minimize
sublimation. The thus-wrapped element was then
placed in the laboratory room to attain thermal
equilibrium with its surroundings.

The quality of the coated surface was evaluated with
a sensitive dial gage and the average roughness found
to be about 0.00025cm (0.0001in). All aspects of the
casting and machining procedures were performed
with a high standard of cleanliness in order to avoid
contamination of the surface of the coating.

Instrumentation and measurements
The amount of naphthalene that was sublimed
during a data run was determined from measurements
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of the mass of the test element made immediately
before and immediately after the run. The measure-
ments were performed with a precision balance cap-
able of being read to 0.05mg The duration of each
data run was selected so that the change of the mean
thickness of the naphthalene during the course of the
run was about 0.0025 ¢cm (0.001 in). The corresponding
change in mass ranged from about 10 to 30mg,
depending on the run.

The rate of flow through the duct was measured by
either of two rotameters, respectively for the higher
and lower Reynolds number ranges. A laboratory
grade thermometer with a smallest scale division of
0.1°C was used for the air temperature measurements.
Static pressures along the length of the duct and at the
rotameter were measured relative to ambient with a
capacitance-type sensor which provided a digital read-
out, and the ambient pressure was obtained from a
barometer situated in the laboratory room. The du-
ration of the respective data runs was recorded by a
digital timer.

Data reduction

The sublimation mass transfer for each data run,
when divided by the duration of the run, yielded the
mass transfer rate M. Then, with A as the surface area
of the naphthalene coating exposed to the flow, the
surface-averaged mass flux M/4 was evaluated. With
this, a surface-average mass-transfer coeffictent K can
be defined as

MjA

Ke=— (1

Paw = Prb
where p,,, and p,, are, respectively, the densities of the
naphthalene vapor at the plate surface and in the bulk
flow. In view of the precautions taken to avoid the
presence of naphthalene vapor in the air drawn into
the duct from the laboratory room, p, =0. To
determine p,,, the naphthalene vapor pressure at the
plate surface was evaluated from the Sogin vapor
pressure—temperature relation [ 5] in conjunction with
the perfect gas law. For the evaluation, the plate
temperature was taken to be equal to the air tempera-
ture, as has been established in related experiments by

the authors and their co-workers.

The dimensionless representation of the mass-
transfer coefficient is the Sherwood number Sh, which
is the mass-transfer counterpart of the Nusselt num-
ber. As will be discussed shortly, various candidates
can be considered for the characteristic length that
appears in the Sherwood number. The most general
correlation of the results was obtained when the
equivalent diameter D, of the duct was used as the
characteristic dimension, so that

Sh=KD,/% 2)

in which & is the naphthalene-air diffusion coefficient
and D, = H for a square duct. The diffusion coefficient
was evaluated via the Schmidt number Sc = v/%, with
Sc =25 [5] and v as the kinematic viscosity of air.
Since K is a surface-averaged quantity, so also is Sh.
With regard to the Reynolds number, there are
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various possibilities for the characteristic dimension
and for the characteristic velocity. The Reynolds
number definition which, together with the Sherwood
number of equation (2), leads to the most general
correlation is based on the duct hydraulic diameter
and mean velocity. That is,

Re = iiD,/v. {3)

RESULTS AND DISCUSSION

Sherwood numbers for the upstream and down-
stream faces of the transverse plate element were
evaluated from data runs respectively made with the
naphthalene-coated surface facing upstream and fac-
ing downstream. A comparison of the upstream-face
and downstream-face Sherwood numbers for a given
blockage ratio h/H is presented in Figs. 2 and 3. These
figures respectively correspond to h/H = 1/6 and 4/6,
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F1G. 3. Comparisons of upstream-face and downstream-face
Sherwood numbers, blockage ratio h/H = 4/6.

which are the smallest and largest blockage ratios that
were investigated. In each figure, the Sherwood num-
ber is plotted as a function of the Reynolds number
over the range from 5000 to 30000. Lines have been
passed through the data to provide continuity.

The figures show that for a given Reynolds number,
the upstream-face Sherwood number is larger than the
downstream-face Sherwood number. The difference
between the respective Sherwood numbers is greatest
at lower Reynolds numbers and diminishes as the
Reynolds number increases. Furthermore, the differ-
ences are accentuated at smaller blockages. Thus, for
the i/H = 1/6 blockage, the ratio of the upstream to

downstream Sherwood numbers decreases {rom about
2.5 to 2 as the Reynolds number varies from 5000 to
30000; the corresponding ratio for the h/H = 4/6
blockage decreases from 2 to 1.5,

The fact that higher Sherwood numbers are en-
countered on the upstream face has been observed in
related flows, as has the closing of the gap between the
upstream and downstream Sherwood numbers with
increasing Reynolds number. For instance, for the
cylinder in crossflow, it has been found (e.g. see [6],
Fig. 9-9) that at lower Reynolds numbers, the Nusselt
number in the forward stagnation region is ap-
preciably larger than that in the rear stagnation region,
As the Reynolds number increases, the latter Nusselt
number increases more rapidly than the former. At
sufficiently high values of Reynolds number, the rear-
region Nusselt numbers are larger than those of the
forward region.

These trends are fully plausible for cases where the
upstream face is washed by a boundary-layer type flow
and the downstream face is washed by a recirculating
flow. The latter tends to be quite lethargic at lower
Reynolds numbers, with resulting low values of
Nusselt or Sherwood number, The recirculation is,
however, quite responsive to the Reynolds number,
as witnessed by the fact that Nu ~ Re?” in a separ-
ated region downstream of an enlargement in How
cross section. On the other hand. the Nusselt number
for a laminar boundary layer flow is less responsive
to the Reynolds number, i.c. Nu ~ Re'™.

The foregoing plausibility discussion is generally
pertinent to the flow situation being studied here. but
there are complications because the upstream face of
the plate is washed partially by a recirculation zone
and partially by a boundary-layer type flow. A more
complete discussion must await detailed information
on how the Nusselt or Sherwood number for a
forward-facing recirculation zone responds to changes
in Reynolds number.

As a final observation with respect to Figs. 2 and 3.1
may be noted that the data fall very naturally along
straight lines. The respective slopes of the lines for the
upstream and downstream faces are approximately
[/2and 23

Attention may now be turned to the effect of
blockage ratio (i.e. plate height h) on the mass-transfer
coefficients. When the transfer coefficients for all
blockage ratios were brought together and examined,
a rather unexpected finding emerged, namely, that the
transfer coefficients were very nearly independent of
the blockage ratio. This result has to be regarded as
surprising because the streamline pattern, the size of
the recirculation zones, the velocity in the free flow
area, etc. are all affected by the plate height. In view of
this, a large number of duplicate data runs were made
in order to ensure the validity of the results.

Since the mass-transfer coefficient was found to be
insensitive to the blockage ratio, it appeared unreason-
able to use a characteristic dimension which would
give rise to an artificial variation of the Sherwood
number with the blockage ratio. It was on this basis
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that the Sherwood number definition of equation (2)
was adopted. Furthermore, since the use of a blockage-
related dimension in the Reynolds number would also
have artificially separated the data, the definition given
in equation (3) appeared to be appropriate.

The Sherwood number results for the upstream face
of the transverse plate are presented in Fig. 4. The
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F1G. 4. Upstream-face Sherwood number results.

figure includes data for all of the blockage ratios that
were investigated. Aside from the data for the smallest
blockage, the Sherwood numbers for the other cases
fall together with only a slight scatter. The segregation
of the data for the smallest plate height is not an
isolated finding. In the velocity boundary-layer experi-
ments of [1], it was noted that the relative upstream
influence of a transverse plate increased markedly as
the plate height was reduced. Furthermore, Wieghardt
([2], pp. 275-276) observed an increase in “vortex
strength” as the ratio of plate height to boundary-layer
thickness decreased. It is also known that small inserts,
which trip the viscous sublayer, are a highly effective
technique for obtaining heat-transfer augmentation
[7]

The data for the h/H = 2/6, 3/6, and 4/6 blockages
have been fitted with least squares straight lines of the
form

Sh = CRe". 4)

For the solid line, both C and n were determined by the
fitting procedure, whereas for the dashed line n was
fixed at a value of 1/2. As can be seen from the figure,
either of the lines provides a very good representation
of the data. It appears that the half power is a valid
Reynolds number dependence.

With a view to bringing together the data for the
h/H = 1/6 blockage with that for the other cases, an
additional curve fitting procedure involving h/H
yielded a modified Sherwood number Sh’ defined as

Sh' = [1.28+0.354 log (h/H)] Sh. (5)

A graph of Sh’" vs Re, Fig. 5, shows that the dependence
on h/H has been successfully eliminated. Either of the
least squares straight lines shown in the figure are
effective representations of the data.

The downstream-faced Sherwood number results
are presented in Fig. 6. The data for the largest
blockage lie somewhat above the others, but there is no
consistent trend with blockage since the data for the
second largest blockage tend to lie on the low end of
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each cluster. In view of this, a correlation involving
h/H was not attempted. Furthermore, since the overall
scatter band at each Reynolds number was confined to
10-15%, it was deemed unnecessary to segregate the
results for h/H = 4/6 from the others during the curve
fitting process.

The least squares straight lines that were fitted to the
data are shown in the figure. The line with the 0.630
slope appears to be a slightly better representation of
the data than that with the 2/3 slope, but both are
satisfactory. Although the 2/3 slope is rather com-
monly employed in the literature for separated regions
downstream of an enlargement in flow cross section, a
0.6 slope has also been used [8].

Itis interesting to speculate on the factors contribut-
ing to the insensitivity of the transfer coefficients to the
blockage ratio. Of importance for the upstream face is
the fact that the fractions of the surface respectively
washed by recirculating flow and boundary layer flow
are unaffected by changesin plate height. This finding
was revealed by the boundary-layer experiments of
[1], where h ranged from 0.476 to 10cm (0.1875 to
4in).

With regard to the downstream face, it is believed
that the insensitivity is a result of trade-offs among
competing factors. For a given Reynolds number, the
velocity in the free flow area above the plate will
increase with increasing plate height, and this tends to
drive the recirculating flow at higher speed. On the
other hand, the recirculation bubble is enlarged as the
plate height increases, which tends to elongate the flow
path of the backflow which washes the downstream
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face of the plate. As a result of the greater resistance
associated with the longer path, it is unlikely that
higher speeds are attained by the flow which washes
the downstream face.

CONCLUDING REMARKS

The present experiments have provided results for
the separate transfer coefficients for the upstream and
downstream faces of a transverse plate situated in a
square duct. Air was the working fluid, and the
measurements were made with the naphthalene sub-
limation technique. The upstream-face coefficients
were generally higher than those for the downstream
face, but the differences diminished with increasing
Reynolds number owing to the greater Reynolds
responsiveness of the latter (Re**? compared with
Re'’?). Perhaps the most remarkable finding of the
study is the near insensitivity of the results to the extent
of the blockage caused by the plate.

The separate upstream-face and downstream-face
transfer coefficients can, under proper conditions, be
added together to yield an overall transfer coefficient
for the entire plate. The main constraint is that the
increase in bulk naphthalene density p,, (or, anal-
ogously, in the bulk temperature) due to mass (or heat)
transfer at the upstream face be negligible. This
constraint was fully satisfied in the present experi-
ments, where the increase in p,, due to upstream-face

nh

The heat/mass transfer analogy can be employed to
transform the Sherwood-number results to Nusselt
numbers. Further, if the Colburn analogy is assumed
to hold, then the Nusselt number corresponding to a
fiuid with Prandtl number Pr can be obtained from the
relation Nu = (Pr/2.5)'3Sh, where 2.5 is the Schmidt
number for the naphthalene-air system.
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COEFFICIENTS DE TRANSFERT SUR LES FACES D'UNE PLAQUE TRANSVERSALE
PLACEE DANS UN ECOULEMENT EN CONDUITE

Résumé—Des expériences sont faites pour déterminer les coefficients de transfert de chaleur et de masse
sur les faces en amont et en aval d’une plaque transversale attachée 4 la paroi et qui bloque partiellement
la section de passage d’une conduite carrée. Les expériences de transfert massique utilisent la technique
de sublimation du naphtaléne dans l'air en circulation. Par application de l'analogie des transferts de
chaleur et de masse, le résultat est aussi valable pour le transfert thermique. Les plaques transversales
employées dans les expériences provoquent des blocages qui s’étendent d'un sixiéme a deux tiers de la
section droite du conduit. Le nombre de Reynolds pour le conduit est compris entre 5000 et 30000. On
trouve que pour un nombre de Reynolds donné, les coeflicients de transfert pour chacune des faces sont
insensibles 4 'importance du blocage. Les coefficients pour la face avant sont généralement supérieurs 4
ceux de la face arriére, mais les différences diminuent lorsque le nombre de Reynolds augmente. Les
coefficients varient selon une loi puissance approximativement un demi pour la face avant et deux triers pour
la face arriére.

UBERGANGSKOEFFIZIENTEN AN DER OBERFLACHE EINER PLATTE.
DIE QUER IN EINEM STROMUNGSKANAL ANGEBRACHT IST

Zusammenfassung—Versuche wurden durchgefiihrt zur Bestimmung der Wirme-
/Stoffiibergangskoeffizienten beiderseits einer Platte, die querstehend in einem quadratischen Kanal an
dessen Winden angebracht ist und den DurchfluBquerschnitt teilweise blockiert. Die Versuche befaBten sich
mit Stoffaustausch ; sie wurden mittels des Naphthalin-Sublimations-Verfahrens mit Luft als Arbeitsmittel
durchgefiihrt. Unter Anwendung der Analogie zwischen Wirmeiibertragung und Stoffaustausch sind die
Ergebnisse auch fiir die Wirmeiibertragung giiltig. Durch die im Versuch verwendeten Querplatten konnte
der DurchfluBquerschnitt im Bereich zwischen 5000 und 30 000 variiert werden. Dabei wurde festgestellt, daB3
bei einer gegebenen Re-Zah!l die Ubergangskoeffizienten sowoh! der stromaufgewandten als auch der
stromabgewandten Seite relativ unempfindlich gegeniiber dem AusmaB der Sperrung sind. Ganz allgemein
waren die Koeffizienten an der stromaufgewandten Seite grofier, aber die Unterschiede wurden kleiner mit
steigender Re-Zahl. Die K oeffizienten zeigten eine exponentielle Abhdngigkeit von der Re-Zahi, wobei der
Exponent an der stromaufgewandten Seite ungefdhr 1/2, der an der stromabgewandten Seite 2/3 betrégt.
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KOO®OHMLUMEHTHI IIEPEHOCA HA ITOBEPXHOCTAX TIJIACTHHBEI
T1PU EE NMONEPEYHOM OBTEKAHUM B KAHAJIE

AHBOTAIMS — DKCMEPHMEHTANILHO onpeneneHb! Ko3hdHIHEHTH TENIO- B MACCOLEPEHOCa Ha JI060BO#H
¥ KOPMOBO#M NOBEPXHOCTAX IIACTHHBI NIPH €& nonepevHoM 00texaHmu B KaHae, IInacTdHa kpennnach
K CTeHKe NPAMOYrOJBHOTO KaHajia, YaCTHYHO 3arpOMOXIOasl €ro IMONEPEYHOe CeHeHHe. DKCIepH-
MEHTHI 10 onpeleneHnio kK03hdHUMERTOB NepeHoca MacChl IPOBOMAMIHCH 110 METOAY CYGIuMamuy
nadTanMAA C HCTIOAL30BAHAEM BO3MYXa B KadecTse paboyel cpesnt. B ciny cymecrByromel aHaNOTHH
MEXAY NEpeHoCOM Tenjia W MAaCChI NONYHYCHHBIE pe3yAbTarsl mo onpeneneHuio xoadduizenta
repeHoca Maccel MOTYT ObITe DACTIpOCTpaHEHH Ha TemronepeHoc. Micmomssyemsie B 3KciepH-
MEHTaxX IUVIACTHHBI 3aHrMaiu or 1/6 10 2/3 momepedHOro cevdeHus KaHana. 3HAYCHHS KPHTEPHA
Peiisonbaca oA KaHana M3MEHWIHCh B npesenax or 5000 mo 30 000. Haiineso, 410 B yka3aHHOM
auanaszoHe yncen PeiiHonbaca cTeneHb 3arpOMOXICHAS MONEPEMHOr0 CEYCHUS KAHATIA HE OKa3bIBaeT
CYLIECTBEHHOTO BIHAHMS Ha Ko3hdHIMEeHTH! NepeHoca Ha o0eHx CTOpOHax IuacTHHbL. BooGmé
3HaYeHuA K0ahGUIHEHTOB Ha TOO0BOH MOBEPXHOCTH 0KA3bIBAJIKCE BHIIIE, Y€M Ha XOPMOBOH, OTHAKO
314 Pa3HOCTh yMEHBLIAJACh C yBedW4eHueM vucna Pelimonnaca. Jng xosddmimenToB mepesoca
XapakTepHa CTENeHHas 3aBHCHMOCTE OT yHcna PelfHoneaca ¢ nokasateneM cTenern 1/2 mis nobosoit
TIOBEPXHOCTH H 2/3 1 KOpMOBOii,
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