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Abstract
As a result of the Coanda effect, a symmetrical free jet will �ow as an asymmetrical wall jet. At the same
time, at the obstacle along which the �ow is observed, the wall jet generates pressure distribution. In this
study, the obstacle located at the diffuser outlet is a �at plate with a variable inclination angle. The article
presents results of the study on pressure distributions on a �at plate with a variable angle of inclination.
What is new, however, is that the presented results of the experimental research include the in�uence of
the Coanda effect hysteresis on the pressure distribution on the plate. The article shows how pressure
distributions change on the plate depending on whether the initial angle of inclination was 0 degree and
was increased gradually in the course of the experiment until a detachment of the jet �owing from the
plate was observed, or the initial angle of inclination was close to 90 degrees in the primal state and as
the angle of the plate inclination was decreased, the jet �owing towards the plate reached the state of
attachment to the plate surface.

Introduction
In civil engineering, much attention is paid to the issue of a free jet. In general theoretical terms, a free jet
is symmetrical. The symmetry axis is an extension along the jet of the diffuser symmetry axis. Four main
zones can be distinguished in the course of the jet [1]. A short core zone, in which the axial velocity does
not change, has a length of approx. four characteristic dimensions of the diffuser. Within this zone, the
core of the jet can be distinguished, in which, in the axis of the jet, the initial velocity is maintained. The
second one, a transition zone, is that in which the distribution of velocities in the cross-section,
characteristic of free jets, arises. The length of the zone is determined by the diffuser design. The third
zone is that of a fully established turbulent �ow, in which there is a proportional drop in axial velocity in
relation to the distance from the outlet. The zone of diffuser jet degradation is a zone of the dominant
impact of the forces of internal friction, often referred to as a "die away zone", in which the axial velocity
decreases rapidly, and the jet ceases to move in an orderly manner in a particular direction [2].

A free jet is used in multiple technical solutions. In the Google Patents database alone, there are more
than 135,000 records containing the phrase "free jet" [3]. Engineering applications of a water jet are
among the more popular solutions [4], [5], [6]. Another �eld in which the issue of a free jet is of particular
importance is ventilation and air conditioning in the analysis of an air jet �ow [7], [8], [9] or [10], [11].

There are numerous research papers dedicated to the issue of a free jet. Older studies include, for
example, papers by Corrsin [12], Schwarc [13], Wygnanski and Fiedler [14] or Rajaratnam [15]. However,
this issue continues to be an area of research interest. Studies that can be mentioned here include, for
example, those by Lipari and Stansby [16], who analysed the issue of incompressible turbulent round jets
issuing into a large, ideally in�nite, quiescent domain. On the other hand, de la Torre et al. [17] addressed
the process of a circular free-falling jet entering an idle pool. Abdel-Rahman [18] considered the initial and
boundary conditions affecting the jet. A large number of studies use numerics for research purposes [19],
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[20] or [21]. The issue of turbulent jet control using arti�cial intelligence is addressed in an article by Zhou
et al. [22].

For the formation and characteristics of a free jet, the diffuser is of key importance [23], [24], [25], [26],
[27]. Studies by Hussein et al. [28] or [29], or by Mi et al. [30] are among the papers dedicated to the
geometry of a jet generated by a round diffuser. On the other hand, examples of analyses dedicated to a
rectangular nozzle include [31] or [32]. More atypical solutions in this regard have also been presented,
e.g. for an elliptical nozzle [33], [34] or a lobed nozzle [35], [36]. The diffuser shape also affects the
number of symmetry axes that can be distinguished in a jet.

However, the symmetrical nature of a free jet can be very easily disturbed. For this purpose, it is su�cient
to place an appropriate obstacle close enough to the jet �owing out of the diffuser, which will result in a
generated wall jet. Sawyer [37] presented two cases: where a �at plate with a variable inclination angle is
attached to one of the diffuser edges at the point of jet out�ow, and the out�ow of a two-dimensional jet
from a diffuser that is located at a distance h from the perpendicular plate. The study focused on the
development of mathematical models describing the distribution of velocities and pressure and the
geometry of the �ow. On the other hand, Newman, in his article, [38] considers two following cases: the
�ow of a two-dimensional, incompressible turbulent jet around a circular cylinder and the de�ection of a
two-dimensional, incompressible jet under the action of a de�ected �at plate. A study by Levin and
Manion [39] modi�ed the distance of the plate location in relation to the diffuser and the inclination angle
of the �at plate. The displacement of the plate in relation to the diffuser was a multiple of the gap width
and amounted to 0, 2, 4, or 10, respectively. The inclination angle of the plate ranged from 0° to 55°. A
study by Lai and Lu [40] examined the distribution of velocities and turbulence, and the location of the
position of the point of jet reattachment to the plate, at different positions of its inclination. Tests were
conducted for a wall jet (the plate inclination angle of α = 0°), jets at the plate inclination at an angle of α 
= 15°, α = 30° and α = 45°, and a free jet (the plate inclination angle of α = 90°), at a quantity of Re=10,000.
The testing was conducted using a TSI IFA 100 constant-temperature anemometer. In order to determine
the position of jet reattachment to the plate, measurements of pressure distribution on the plate were
carried out and a visualization using threads attached to the plate was performed. Moreover,
visualizations using oil �lm and fumigation techniques were performed. The obtained results indicated
that with an increase in the plate inclination angle value, there was both a more rapid decline of the axial
velocity and more rapid propagation of the jet. Consequently, due to the increase in the plate inclination
angle, both the shortening of the jet core zone and an increase in the jet volume area in which
entrainment occurs are observed. An extension of the research into the distribution of velocities and the
turbulence of a jet adjacent to the de�ectable plate to include the consideration of the distance of the
de�ectable plate from the diffuser can be found in an article by Nasr and Lai [41]. In the cited article, the
coe�cient of the plate distance from the diffuser amounted to b/D=2.125. The testing was conducted for
the plate inclination angle of α = 0° (wall jet), α = 15° and α = 30°. At the nozzle outlet, a quantity of
Re=6,100. The study used a two-component Doppler laser anemometer.
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This phenomenon of de�ection of the initial jet axis due to the proximity of the ba�e is referred to as the
Coanda effect [42]. The �rst written notices on observing the Coanda effect were made by Young in 1800
[43]. The phenomenon was also observed by Osborne Reynolds who, in 1870, analysed behaviours of a
ball placed on the top of a vertical stream of water [44]. The Coanda effect is named after the name of
the engineer Henri Marie Coanda, and was observed during his studies on the “Coanda 1910” plane, that
was the �rst machine to use an early model of a jet engine. Presently, the phenomenon has been applied
to numerous technical solutions which include respirators, dryers, blood �lters and blood collecting
devices, sports cars, hovercrafts, electric toothbrushes, vacuum-cleaners, cyclonic separators for air
cleaning, machines for electronic chip cooling, industrial, agricultural, and automated pumps [45].

Some results of the research into pressure distributions on a plate may also be found in numerous
studies on the Coanda effect. The studies by Newman [38], Sawyer [46], or Lai and Lu [40] may be
provided here as examples. Those works, however, always dealt with the Coanda phenomenon and did
not view the issue of pressure distribution in the aspect of hysteresis.

The phenomenon of the Coanda effect hysteresis was described for the �rst time by Newman [38]. It was
characterized as a dependence of the state of the air jet �ow (the free jet or the one attached to a �at
plate is observed) on the angle of a plate inclination. In a de�ned range of angular α values for the
inclination of a �at plate, which depend on a relation between the l length of the plate and the b width of
a nozzle, there are two cases of air �ow possible: the �ow in a form of a free jet or the �ow of a jet
attached to the plate with an observable separation bubble.

There are few articles on the hysteresis of the Coanda effect. In the article by Allery et. al. [47], the authors
described two types of own studies on occurrences of the Coanda effect hysteresis:

the α value for the angle of plate inclination was changed and values of the Reynolds number for jet
detachment (ReD) and reattachment (ReA); were identi�ed

the velocity was changed and critical values for angles of jet detachment (αD) and reattachment (αA)
were identi�ed.

The range of occurrences for the Coanda effect hysteresis reported in other sources was con�rmed by
experimental research, the large eddy simulation (LES), and the proper orthogonal decomposition (POD).
The cited results indicate that it is enough to de�ne values of the ReA and αA parameters to identify the
parameters of jet attachment or reattachment for a given geometry of the system (the plate length and
the nozzle width). However, to identify the parameters of jet detachment, the parameters ReD and αD

should be de�ned. An analysis of the critical value of the Reynolds number in the direction of detachment
makes it possible to notice, that the value increases to a small degree for the values of the plate
inclination: 21° ≤ α ≤ 38°. On exceeding the value of α > 38°, it increases signi�cantly. A similar
dependence also refers to the critical value of the Reynolds number examined in the direction of the jet
reattachment. There appears a signi�cant increase of the ReA value for the values of plate inclination
ranging 33° ≤ α ≤ 38°.
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A closer look at the range of the hysteresis occurrence area makes it possible to notice that as angular α
values for plate inclination increase, there also occurs an increase of the value: ΔRe=ReA - ReD. For the
angle of plate inclination of α = 21° it is, respectively, ΔRe = 150 while for the value of α = 39° it is ΔRe =
9000. When preserving a constant velocity, as the Reynolds number increases, there also occurs an
increase of the value: Δα = αA – αD.

The study aimed to analyze the pressure distribution on a �at plate with a variable inclination angle,
which is located at a �at diffuser outlet, considering the Coanda effect histeresis..

Methods
Own experimental studies on identifying the occurrence area of the Coanda effect hysteresis and the
pressure distribution on a �at plate with a variable angle of inclination were conducted at the measuring
station of the Faculty of Geoengineering at the University of Warmia and Mazury in Olsztyn. The area of
the measuring station was 3.850 x 2.009 m and its height was 2.290 m. The air was delivered to the
experimental system by a sucking duct with the diameter of 0.25 m and length of 5.30 m. An air intake
with regulated �ow and diameter of 0.40 m was mounted at the duct inlet. An ori�ce plate for static
pressure measurements was placed in the sucking duct. The duct was connected by elastic joints to a
WPO-type fan that was equipped with a three-phase �xed-gear induction motor with an EFF2-class
squirrel-cage. The motor was connected to the fan by a fan belt and it was launched manually. On the
pressing side of the fan, a diffuser in the shape of the Witoszyński nozzle was mounted. The height of
the diffuser (h = 0.60 m) and its width (b = 0.20 m) were constant. At the nozzle outlet, a plate with a
variable angle of inclination was mounted and it formed an extension of one of the diffuser edges (Figure
7). The plate length was l = 1.00 m. The angle of the plate inclination was set manually and reading its
value was possible by a scale on a rod that formed a slide for the inclined plate.

On the plate with a variable angle of inclination, there were 48 ori�ces, situated 20 mm away from each
other, which were connected to a liquid manometer by elastic ducts. In the diffuser, there were two ori�ces
that were also connected to the liquid manometer by elastic ducts. The liquid manometer was equipped
with 51 glass tubes that were �lled with a manometric liquid (alcohol) with the density of ρ = 816 kg/m3.
The plate of the liquid manometer was inclined to the angle of β = 30° to obtain a higher accuracy of
readings. The readings of the column of the manometric liquid were performed manually. An indication
of the zero value was equivalent to a lack of the air �ow in the research station. The accuracy of the
readings was 1 mm, which corresponds to the value of 4.001 Pa.

Studies of pressure distribution on a plate were performed for ten measuring sessions with the Reynolds
number ranging 16,192 ÷ 42,240. Identifying the pi value for pressure in 48 measuring points on a plate
with the length of l = 1.00 m was conducted using the formula:
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on the basis of the known value of the manometric liquid density (ρ), the gravitational acceleration (g),
and the experimentally determined column of the liquid in particular tubes of the liquid manometer (hi).

During the studies in the direction of detachment, the plate was initially inclined to the angle α = 0°. The
angle was increased gradually every 5° until the αD value of the critical detachment angle was reached.
The studies in the direction of the jet reattachment to the plate were started with placing the plate in the
maximum angle of inclination (about 90°) when a free air �ow was observed. The angle of inclination
was decreased until the jet reattachment was noticed. Then, the plate inclination was discretely
decreased (by multiples of 5°) until reaching the 0° value. A measurement of the pressure distribution on
the plate was performed for every of the consecutive plate inclinations.

Results And Discussion
The obtained results for the values of the critical angles of jet detachment (αD) and jet reattachment (αA)
(Figure 1) con�rm the span of the area of the Coanda effect hysteresis known from the literature [48, 49].
The value differences between the critical αD detachment and αA attachment angles are about 15°. As the
Reynolds number increases, values of the critical αD detachment and αD attachment angles decrease.

When examining in the direction of detachment, zero values for the pressure in almost every measuring
session were recorded for the lowest values of the plate inclination of α = 0° ÷ 15°. The only exception
was the session characterized by the lowest value of the Reynolds number (Re = 16,192) for which in the
initial area of the plate, directly behind the nozzle, there was an area of negative pressure of about pi =
12 Pa on a section of the approximate length of 0.20 m. Increasing the plate inclination to the angle of α 

= 20° resulted in appearing of a small area of about 0.02 m of slight negative pressure (pi = 8 Pa) for the
Re = 42,240 measuring session and of about 0.22 m for the Re = 16,192 measuring session. When
inclining the plate to the angle of α = 25°, some clearer �uctuations appeared in the pressure values in the
initial area of the plate. For the measuring session with the highest value of the Reynolds number, the
positive pressure value of pi = +8 Pa was noted which rapidly fell down to pi = 24 Pa in the distance of
0.04 m away from the nozzle and then increased and got normalized on the level of pi = 0 Pa in the
distance of 0.08 m. As for the remaining measuring sessions, in the area of small negative pressure
values, the value directly behind the nozzle fell down and stabilized on the level of pi = 0 Pa in the
distance of 0.08 m away from the nozzle. For the measuring session characterized by the lowest initial
value of Re = 16,192, the constant pressure value remained on the level of pi = 12 Pa within the section
of about 0.20 m and then increased rapidly and stabilized on the level of pi = 0 Pa. Increasing the angle
of the plate inclination to the value of α = 30° resulted in extending the area where the pressure �uctuated
from the zero value. For all the measuring sessions, positive pressure values were noted directly behind
the nozzle and then they decreased rapidly reaching maximum negative values characteristic for a given
inclination in the distance of about 0.05 m from the nozzle. In the further part of the �ow, a gradual
increase of the pressure value was observed and it got normalized on the level of pi = 0 Pa in the distance
of about 0.15 m. In the case of inclining the plate to the angle of α = 35°, the area at the beginning of the
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plate, which is characterized by positive pressure values, was extended to about 0.08 m. For the
measuring session with the highest value of the Reynolds number, the maximum pressure value was
noted in the distance of 0.04 m from the nozzle. For the remaining measuring sessions, the maximum
pressure values were noted directly behind the nozzle. In the further part of the �ow, a rapid decrease in
the pressure was visible and it reached critical values in the distance of about 0.12 m from the nozzle.
Further on, an increase of the pressure was noticed on the plate until it reached the value of 0 Pa in the
distance of about 0.24 m from the nozzle. For the measuring series with Re < 41,855, when the plate was
inclined to the angle of α = 40°, maximum positive pressure values were recorded - those were the
maxima for all the sessions at various plate inclinations. An extension of the area of high pressure at the
initial part of the plate was visible, where a slight increase of the pressure to the maximum pi values was
observed. They were reached in the distance of about 0.08 ÷ 0.12 m behind the nozzle. Then, a rapid
decrease in the pressure values was observed, until it reached the maximum recorded negative values at
the given inclination angle in the distance of about 0.18 ÷ 0.20 m away from the nozzle. In the further
part of the �ow, the pressure increased to a constant value close to 0 Pa that was reached in the distance
of about 0.36 m. In the case of �ve measuring sessions, a normalized, constant pressure value in the
further area of the plate reached pi = 4 ÷ 8 Pa. Further increasing of the angle of the plate inclination to
the values of α = 45° and α = 50° resulted in an extending the area where varied pressures occurred and in
moving localizations of the points characterized by the highest and the lowest recorded pressure values
away from the nozzle, as well as moving away the beginning of the area where the pressure got
stabilized on the plate.

As for the plate inclination to the angle of α = 50°, the value of the pressure stabilized on the level of
about pi = 20 Pa in the distance of about 0.70 m away from the nozzle. When the plate inclination was α 
= 45°, the pressure got stabilized on a stable level of 0 ÷ 8 Pa somewhere in the middle of the plate
length (about 0.50 m). A decrease in maximum and minimum pressure values as the angle of the plate
inclination increased was visible at the same time. As for the plate inclination to the critical detachment
angle, the value of which was dependent on the Re values for particular sessions, stable pressure values
were visible in the initial area of the plate (within the section of about 0.08 m). For the measuring session
with the lowest values of Re = 16,192, some negative pressure values were observed. For the Re = 24,284
and Re = 29,737 measuring sessions, the initial value of the pressure was 0 Pa. In the further distances
from the nozzle, a gradual increase of the pressure took place until the length of 0.40 m was reached. As
the distance from the nozzle was increased, a decrease in the pressure was noticeable until it reached
maximum negative pressure values in the distance of about 0.70 m. Some stable, negative pressure
values, on the level of about pi = 35 Pa remained then until the �nal sections of the plate. Within the �nal
0.04 m of the plate, there was a slight increase of the pressure to the value of about pi = 20 Pa. A sample
graph for the pressure distribution on the plate with the variable angle of inclination when examined in
the direction of detachment has been presented in Figure 2.

Initially, when examining in the direction of attachment, a �ow of free jet was observed at large angles of
the plate inclination (about 90°), which resulted in the zero values for the column of the manometric
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liquid and the pressure. First readings of the manometric liquid column height value different to 0 were
taken for the critical value of the jet attachment angle. In that study case, an increase of the pressure was
visible and it reached its maximum value in the distance of about 0.10 m away from the nozzle. Then, a
rapid decrease of the pressure occurred, until it reached the maximum recorded negative values in the
distance of about 0.14 ÷ 0.20 m away from the nozzle. Then, the pressure got stabilized on the level of
about pi = 0 Pa. Only for the measuring session with the lowest value of Re = 16,192, the stabilized
pressure remained on the level of pi = 8 Pa. At the plate inclination of 35°, which was the critical αA value
of the jet reattachment angle for two measuring sessions, a reduction of the area of the pressure
�uctuations was visible. The pressure stabilized on the level of about pi = 0 ÷ 4 Pa in the distance of
about 0.20 ÷ 0.36 m away from the nozzle. For the majority of the measuring sessions, a decrease in the
pressure values occurred directly behind the nozzle, until it reached the minimum pressure value in the
distance of about 0.12 m away from the nozzle. Then, a gradual increase of the pressure was observed,
until it got stabilized on the level of about 0 Pa. As the angle of the plate inclination was decreased more,
a further reduction of the area of pressure �uctuations was visible, as well as stabilization of the pressure
values on the normalized level of about 0 Pa. At �rst, the recorded positive value of the pressure fell down
rapidly to the maximum observed negative value. Then, it increased gradually and stabilized on the level
of about 0 Pa in the distance of about 0.20 m away from the nozzle. Further decreasing the angle of the
plate inclination by consecutive 5° until the value of α = 25° showed some positive pressure values in the
initial area of the plate for the measuring series with the highest values of the Reynolds number (Re =
42,240 ÷ 40,075). The pressure fell down reaching the maximum negative values in the distance of about
0.04 m away from the nozzle and then increased and stabilised on the level of 0 Pa in the distance of
about 0.12 m. As for the remaining measuring sessions, the zero values were recorded along the whole
length of the plate. For the angles of the plate inclination ranging α = 0° ÷ 20°, the zero pressure values
were observed along the whole plate. A sample graph for the pressure distribution on the plate with the
variable angle of inclination when examined in the direction of attachment has been presented in Figure
3.

A comparison of pressure distributions on a plate for the values of critical detachment and attachment
angles (Figure 4) shows that when examining in the direction of detachment, a much longer area of
pressure �uctuations on the plate was noticed and, practically, it includes its total length. When studying
the critical attachment angles, the pressure was stabilized on the level of about pi = 0 Pa already in the
distance of about 0.40 m away from the nozzle. Also, when examining in the direction of attachment,
much higher positive and negative values were recorded for the critical angles than in the case on the
same values of the Re number when placing the plate to the critical detachment angles.

When analysing the results of the examinations in the direction of the jet reattachment, it is interesting
that the maximum pressure values recorded in that study were noticed for the same values of the angle
of the plate inclination for which maximum pressure values were recorded in the examinations in the
direction of detachment. The minimum pressure values in the examination in the direction of
reattachment were noticed when the plate was inclined to the critical αA reattachment angle and they
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came very close to the minimum values recorded in the examinations in the direction of detachment both
in respect of the angle of the plate inclination and the pressure values.

It can be noticed that for the discussed minimum and maximum pressure values that were recorded in
the examinations in the direction of detachment or in the direction of attachment, not only the values for
the angle of the plate inclination that they were recorded at in particular sessions are in accordance. Their
values within particular measuring sessions are also convergent. For a study with a de�ned value of the
Reynolds number, the maximum and minimum pressure values recorded in the examinations in the
direction of on detachment are in accordance with the values recorded in the examinations in the
direction of the jet reattachment (Figure 5). The analysis of the maximum and minimum recorded pi

pressure values makes it possible to notice that an increase of the Reynolds numbers results in an
increase of the deviation from zero for the minimum and maximum pressure values recorded in the
examinations in the direction of detachment or in the direction of attachment. As for the study
characterized by the highest Reynolds number (Re = 42,240), the difference between the maximum and
minimum pressure value recorded for the whole study was about 300 Pa. In the case of the study with Re
= 16,192, that difference was only about 52 Pa.

The noticed convergence of angular range of occurrences and the maximum and minimum values of
pressure for the examinations in the direction of detachment and attachment makes it interesting to
compare the pressure distribution on the plate in both studies at the same value of the plate inclination
(Figure 6).

It may be noticed that, regardles of examining in the direction of detachment or attachment, if the Coanda
effect was noticed on the plate, the same course of the curve for the pressure distribution on the plate
was observed for the same values of the angle of the plate inclination.

Conclusion
Hysteresis has got a very strong in�uence on the range of occurrences of the Coanda effect on a �at
plate. An air jet can �ow as a one that is attached to the surface of a �at plate (which results in
�uctuations of the pressure values the on a plat plate) or as a free one (which is of no in�uence on the
distribution of the zero pressure values the on a plate). Depending on the initial value and direction of the
change in the angle of plate inclination, three areas of angular values may be distinguished, which
determine both the behaviour of an air jet in the context of the Coanda effect hysteresis, as well as the
pressure distribution on a �at plate:

an area where an attachment of the jet to the plate surface is always visible - it is the area with the
lowest angular α values for the plate inclination, lower than the values of the critical reattachment
angle α < αA;

an area where a free air �ow, with no interaction with the �at plate, is always visible - the area occurs
for the highest ranges of the α angle of the plate inclination, for angles higher than the value of the
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critical detachment angle α > αD;

an area where both, a free air �ow and an attachment to the plate surface, may be observed - the
range of that area is about 15°. As the values of the Reynolds number decrease, the critical values for
the αD detachment angle and the αA attachment angle increase for the �ow.

The pressure distributions observed on the surface of a �at plate in the �rst area, where the angle of plate
inclination is α < αA, are independent from the hysteresis of the Coanda effect. The initial value for the α
angle of plate inclination nor the direction of the change of the α angle have no in�uence on the obtained
results of pressure distribution. Regardless of examining in the direction of detachment or attachment,
analogical results for the pressure distribution are obtained for the same values of the angle of plate
inclination.

The phenomenon of the Coanda effect hysteresis is of key importance for the pressure distribution on a
�at plate in the last of the aforementioned areas (αA < α < αD). When examining in the direction of the air
jet reattachment, the jet in that area �ows regardless of the plate, on which the zero values are recorded
for the pressure. However, when examining in the direction of detachment, as the α angle of plate
inclination increases, a gradual decrease in the pressure on the plate surface is visible and the area of
varied pressure becomes longer until a critical value for the αD detachment angle is reached.

Occurrences of the Coanda effect hysteresis also result in obtaining different pressure distributions on a
plate surface inclined to the critical αD detachment and αA attachment angles.
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Figure 1

The range of occurrences for the hysteresis of the Coanda effect - critical values of the αD detachment
angle and the αA reattachment angle.

Figure 2
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The pressure distributions on the plate - examined in the direction of detachment Re = 42,240; (where
static pressure (ps); the pressure of maximal airstream (P0); static pressure of the surrounding �uid at
rest (p∞)).

Figure 3

The pressure distributions on the plate - examined in the direction of attachment Re = 42,240; (where
static pressure on the surface of the inclined �at plate (ps); stagnation pressure of the �uid supplying the
jet (P0); static pressure of the surrounding �uid at rest (p∞)).
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Figure 4

The comparison of the pressure distributions on the plate for critical attachment and detachment angles
for selected measuring sessions with Re = 29,737 and Re = 42,240.

Figure 5
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The minimum and maximum values of pressure pi for the examinations in the direction of detachment
and attachment depending on the value of the Reynolds number.

Figure 6

The comparison of pressure distributions on the plate at the same value of the plate inclination for the
examinations in the direction of detachment and attachment.
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Figure 7

The system of the Witoszyński nozzle and a plate with variable angle of inclination on a measuring
station – the view from the top.
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