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Abstract-The wake ofa circular cylinder was controlled in two ways : by setting up two small cylinders inside 
theseparatedshearlayers and byplacingasplitterplatebehind thecylinder.Theformercontrolled theshakeof 
the shear layers, thelatter controlled the vortex formation region. The relationship between the heat transfer in 
the separated regions and the flow characteristics in connection with the fluctuating components of the flow, 
was investigated. It was found that the R.M.S. fluctuating pressure at the rear stagnation point was one of the 

most dominant factors of the heat transfer in the separated regions. 
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NOMENCLATURE 

length and thickness of splitter plate 
pressure coefficient, @--p0)/0.5pu~ 
base pressure coefficient, kb - p,J/O.Spu~ 
diameter of circular cylinder 
diameter of small circular cylinder 
wake width (distance between free stream 
lines) 
gap between cylinder and plate 
local and average heat transfer coefficients 
base pressure parameter, (1 - CPb)‘.’ 
longitudinal length of vortex formation 
region 

local and average Nusselt number, hd/l, 
lid/i 
static pressure and free stream static 
pressure 
fluctuating pressure 
R.M.S. of fluctuating pressure, (p,?)‘.’ 
Reynolds number, u,d/v 
modified Reynolds number, u,dfv = K Re 
Strouhal number 
free stream velocity 
velocity along free stream line at 
separation point, Ku,. 

Greek symbols 
1 thermal conductivity of fluid 
V kinematic viscosity of fluid 

P density of fluid 

4 circumferential angle on cylinder. 

Subscripts 
b base 
r rear stagnation point 
S separation point. 

1. INTRODUCTION 

MANY experimental investigations on the fluid flow 
and heat transfer in the separated region of bluff bodies 
have been undertaken [l-7]. The heat transfer can be 
expressed by the Reynolds number, the base pressure 
parameter and the wake width [l-4]. On the other 
hand, it has been reported that the heat transfer in the 
separated region of a circular cylinder with a wake 
splitter plate is reduced by about 3&35x [S, 61. The 
preceding flow characteristics do not allow an estimate 
of the reduction to be made. From the viewpoint 
aforementioned or to clarify the heat transfer mech- 
anism in the separated region, the author [8-lo] 
has carried out a series of studies with the object of 
finding a new factor which dominates the heat transfer 
associated with the unsteadiness ofthe fluid flow. In ref. 
[8], it was suggested that the values of the R.M.S. 
fluctuating pressure was such a new factor. The 
R.M.S. values in ref. [9] explained qualitatively the 
characteristics of the heat transfer of a circular cylinder 
with a wake splitter plate. Mabuchi et al. [6] concluded 
that the vortex shedding frequency has no influence 
with respect to the heat or mass transfer at the rear 
stagnation point, however, the process of deriving their 
conclusion is questioned in ref. [9]. On the other hand 
[ll], the flow pattern around a circular cylinder with a 
wake splitter plate differs remarkably from that in the 
absence of the plate. A wake control of a circular 
cylinder was performed by setting up two small 
cylinders inside the separated shear layers of the 
cylinder for a case maintaining the flow field of a 
circular cylinder [lo]. In this manner, an obvious 
quantitative relation between the heat transfer 
coefficient and the values of the R.M.S. fluctuating 
pressure can be derived. 

This paper is concerned with the previous reports 
[8-101 and results of subsequent research. The wake of 
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(b) 

FIG. 1. Arrangement of the models and symbols. 

a circular cylinder was controlled in two ways. One way 
used a set-up of two small cylinders inside the separated 
shear layers and the other placed a splitter plate behind 
the cylinder: the former for controlling the shake of the 
shear layers, the latter for controlling the position of the 
vortex formation region. 

2. RXP~RIM~NTAL APPARATUS AND 

PROCEDURE 

The experiments were performed in a wind tunnel 
with a working section 400 mm high and 150 mm wide. 
The free stream velocity, uO, ranged from 6 to 20 m s- i, 
and the turbulence intensity was 0.5% in this range. The 
diameter of the cylinder used for flow characteristic 
measurements was 34 mm and that for heat transfer 
characteristics 34.6 mm. Therefore, the Reynolds num- 
bers were in the range 1.3 x lo4 < Re $4.4 x 104. 
Two small cylinders were at first set up inside the 
separated shear layers from the larger cylinder, as 
shown in Fig. l(a). The diameters of the small cylinder 
were d, = 4, 5,6,8, and 10 mm, and the ratios of do/d 
were varied from 0.118 to 0.294. Next, as shown in Fig. 
l(b), a splitter plate was placed downstream of the 
cylinder, and the gap between the cylinder and the plate 
was varied. The plates, b = 3 mm thick, were of five 
different lengths, a = 10, 15, 20, 30, and 50 mm 
(a/d = 0.29, 0.44, 0.59, 0.88, and 1.47, respectively). 
Measurements of the heat transfer were performed 
under constant heat flux. Both the distribution of the 
time-averaged pressure and the R.M.S. fluctuating 
pressure around the cylinder were measured by a 
manometer and by a semi-conductor pressure 
converter connected with a pressure tap, 0.6 mm in 
diameter, respectively. The velocity fluctuations of the 

separated shear layers were measured using a hot-wire 
anemometer. The wake width defined as the distance 
between free stream lines was obtained from the 
distribution of the R.M.S. velocity fluctuations. In 
addition, the Strouhal numbers of the vortex shedding 
from the cylinder were obtained from the frequency 
analysis of the velocity fluctuations. 

3. CONTROL OF SEPARATED SHEAR LAYERS 

3.1. Heat transfer 
The effect ofsmall cylinders on thelocal heat transfer 

around the cylinder is shown in Fig. 2. It is seen that 
small cylinders have no effect on the front surface. On 
the contrary, the heat transfer at the rear side is affected 

30 60 90 120 150 180 
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FIG. 2. Variation of local Nusselt number around a circular 
cylinder with smalf cylinders. 
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FIG. 3. Local Nusselt number at the rear stagnation point. 

Heat transfer and fluctuating pressure in separated region of a circular cylinder 

remarkably. In this study discussions are confined to 
the heat transfer in the separated region. For d,/d 
= 0.118 and 0.147, the local heat transfer is slightly 
higher than that obtained in the absence of small 
cylinders. For do/d = 0.235 and 0.294, the local heat 
transfer is considerably lower than that of the single 
cylinder. Figure 3 shows the local heat transfer at the 
rear stagnation point. It satisfies the basic refation 
Nu CC Re213 in agreement with the former results ofbluff 
bodies [14]. 

3.2. Flow characteristics and heat transfer 
The effects of small cylinders on the Strouhal 

number, basepressureparameter and wake width ofthe 
cylinder are shown in Fig. 4. The local values of Nu at 
the rear stagnation point of a circular cylinder in an air 
stream is given by [4] 

or 

Nu = 0.10 [2/(dW/d)]“‘3(K Re)2/3, 

Nu = 0.10 [2/(d~jd)]‘13 ReeZ13, (1) 

Nu = 0.12 [Re*(d,/d)-“2]2/3. (2) 
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FIG. 4. F'low characteristics 
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FIG. 5. Local Nussdt number at the rear stagnation point in 
consideration of flow characteristics. 

By considering the change of the flow characteristics, 
shown in Fig. 4, a comparison of the experimental 
values with the values calculated from equation (2) is 
given in Fig. 5. The experimental values for 
do/d Q 0.235 agree well with the values predicted from 
equation(2), while those ofd,/d = 0.294 are about 10% 
Iower than the estimated values. As is obvious from the 
figure, for small wake control effects one can predict the 
reduction of the heat transfer by equation (2), but in the 
case of a large effect equation (2) is not sufficient to 
estimate the reduction quantitatively. Thus, it is 
necessary to introduce a new factor associated with the 
unsteadiness, that is, the fluctuating component of the 
flow. In refs. [9, 101, it becomes clear that the R.M.S. 
fluctuating pressure is one of the factors. 

3.3. A new factor dominating heat transfer-R.M.S. 
fluctuating pressure 

Figure 6 shows typical distributions of the R.M.S. 
fluctuating pressure. The profile has a peak, Ap,, near 
the separation point. The value on the rear surface of 

Re =3.5x104 

0.4 l- 
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FIG. 6. Distributions of R.M.S. fluctuating pressure. 
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the cylinder is considerably larger than that on the front 
surface. Although the R.M.S. value at the rear 
stagnation point, Ap,, of a single cylinder is about 
0.80 Aps, the value decreases to (0.55-0.6S) Ap, by setting 
up the small cylinders. The effects of the free stream 
velocity, uO, on the R.M.S. values of Ap, and Ap, are 
shown in Figs. 7(a) and (b), respectively. The 
dependencies of Aps and Ap, on u0 can be expressed as 

AP, =f&/d) u$', 

Ap, = f(d*/~ ‘ u$.~, Ap, =f(O) . t&“. 
(3) 

These values are evidently affected by the presence of 
the two small cylinders. While the time-averaged 
pressure (p-p,) is proportional to the dynamic 
pressure, 0.5p& the R.M.S. fluctuating pressure, Ap, is 
not so. The maximum value of ApB is given as 

Ap,/O5pui = C Re0,2. 

Comparing Fig. 7 with Fig. 3, the Nusselt number 
varies as the R.M.S. fluctuating pressure. The 
correlations of Ap, and Ap, with the local and average 

heat transfer coefficients on the rear surface, h, and la,, 
are shown in Figs. 8(a) and(b), respectively. Comparing 
the value of Ap, in the presence of the small cylinders 
with that in their absence, there exists a difference in 
value between the two R.M.S. fluctuating pressures. 
From the plot for the maximum values of Ap, the heat 
transfer coefficient on the rear surface of the cylinder 

. 0.118 
4 I* 0 
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can be given by the maximum R.M.S. fluctuating 
pressure, regardless of the presence of the small 
cylinders. As the unsteadiness of the flow in the 
separated region takes either an increase in power or a 
decrease by controlling the separated shear layers, the 
maximum R.M.S. fluctuating pressure increases or 
decreases. This corresponds to an increase or a decrease 
in the free stream velocity, ue, and accordingly the heat 
transfer coefficient varies in proportion to uO. 

The local heat transfer coefficient at the rear 
stagnation point is related to the maximum value of Ap, 
as follows 

h, cc AP;.~I, (5) 

and the average and local heat transfer coefficients are 
correlated by 

h, = 0.7h,. (6) 

It can be concluded that the maximum R.M.S. 
fluctuating pressure near the separation point, Ap,,is an 
important factor in place of the velocity along the free 
stream line at the separation point, us, for the heat 
transfer in the separated region. 

4. CON~OLOFVORTEXFORMA~ON REGION 

4.1. Flaw characteristics 

Since the characteristics of the flow around a circular 
cylinder with a wake splitter plate have been described 

6 8 10 
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FIG. 7. Correlations of Ap, and Ap, vs u@ 
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FIG. 8. Correlations of heat transfer coefficient vs R.M.S. fluctuating pressure. 
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in detail in the previous paper [l 11, this paper will only 

give an outline of the characteristics. There is no effect of 
Reynolds number on the flow characteristics, so the 
Reynolds number was limited at Re = 2.2 x 104. 
Figures B(a)-(c) show the Strouhal number, the base 
pressure coefficient and the vortex formation position, 
respectively. Here the positions of the vortex formation 
were measured at Re = 1.3 x 104. As the gap g/d 
increases, the value of - Cpb increases and shows a peak 
at about g/d = 0.4. This gap is defined as G,. The minus 
base pressure coefficient, - CPb, has been obtained as a 
function of (g+a)/d, and at a critical gap, G,, a jump 
phenomenon takes place. Beyond G,, the separated 
shear layer from the cylinder rolls up in the front region 
of the splitter plate. The critical gap, G,, is a function of 
the plate length a/d for a/d < 0.57 and a constant for 
a/d 2 0.74. The Strouhal number is nearly equal to that 
of the single cylinder over the range 0 < g/d < G,, and 
decreases abruptly near g/d = G,. For g/d > G,, the 
Strouhal number decreases considerably as the gap and 
the length of the plate become larger. Figure 9(c) shows 
that the inverse of the distance of the vortex formation 
position varies in the same manner as that of the base 
pressure coefficient. For G, < gJd < G,, the separated 
vortices are formed at the trailing edge of the plate. At 
G, strong vortices are formed and shed at regular 

intervals. The vortex formation region is nearest to the 
cylinder, so the value of - C,, has a maximum. The 
interference of the plate on the flow field is different at 
about g/d = G,, In the range of the present experiment, 
the flow patterns can be classified into three distinct 
regimes 

pattern A: 0 < gJd < G,, 
pattern B : G, f gJd < G,, 
pattern C : G, 6 gJd. 

In the previous paper [ 111, pattern A was separated 
into~nere~mes,thatis,patternA~ isfora/d < 1.03and 
patterns A, and A, are for a/d 2 1.03. These regimes 
are treated as an undivided whole in this paper. The 
effect oftheplateonpattern Aissmalkand theflowfield 
is almost the same as that of the single cylinder. For the 
single bluff body, a strong correlation is observed 
between the drag coefficient, C,, and the Strouhal 
number. In general, the Strouhal number increases with 
a decrease of the drag coefficient (or the base pressure 
parameter). On the other hand, in the case of the 
circular cylinder with a splitter plate, both the base 
pressure parameter, K = (1 - C,,)“‘, and the Strouhal 
number decrease. The Strouhai number is about half of 
the value predicted from the above correlation between 
S and C,. This is the reason, described in the 
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FEG. 9. Flow characteristics: (a) Strouhal number; (b) base 
pressure coefficient ; (c) inverse of vortex formation position. 

introduction, that the characteristics ofthe flow around 
a circular cylinder with a splitter plate is remarkably 
different from that of the single cylinder. It is therefore a 
matter of course that equation (2) obtained for a bluff 
body can not be applied to a circular cylinder with a 
splitter plate. 

4.2. Heat transfer 
The local heat transfer distributions obtained with 

three different plate lengths for various gaps are shown 
in Figs. lO(aHc). On the front surface of the cylinder, 
the local heat transfer is scarcely influenced by the plate, 
while on the rear surface in the separated region, the 
effect of the plate appears remarkably. As shown in Fig. 
lo(a), the gap of g/d = 0.47, 0.76, and 1.35 are for 

pattern B, the Nusselt numbers on the rear surface 
decrease as the gaps increase. For the gap of g/d = 0.47 
near G,, the Nusselt number is larger than that of the 
single cylinder in the range 150” < 4 6 180”. For a g/d 
= 1.65 of pattern C, the profile is nearly equal to that 
of the single cylinder and independent of the plate. 
Figure 10(b) represents the case of u/d = 0.59, the 
Nusselt number of g/d = 0.29 of pattern A decreases 
considerably over the separated region. For g/d 
= 0.59-2.09 ofpattern B, those Nusselt numbers are the 
same as those described for a/d = 0.29. Figure 10(c) for 

u/d = 0.88 apart from g/d = 0.06 is the same as that 
found for Figs. to(a) and (b) of a/d = 0.29 and 0.59. The 
heat transfer in the separated region of patterns A, B, 
and C increase in the order, A, B, C. The Nusselt 
number of pattern B is proportional to the minus value 
of the base pressure coefficient, -C,,. The following 
points became clear after examining the results. The 
heat transfer coefficient of pattern A becomes 
remarkably small and that of pattern B is proportional 
to the value of -C,,. Particularly at the gap of gjd 
= G,, the heat transfer coeEicient increases con- 
siderably and becomes higher than that of the single 

cylinder in some cases. For pattern C the heat transfer is 
nearly equal to that of the single cylinder. 

Figures ll(aHc) show the local heat transfer 
distributions at a constant base pressure coefficient by 
the proper combination of a/d and g/d. In Fig. 1 l(a) at 
C,, = -0.96, the heat transfer coefficient of pattern A 
(0) is small, and on pattern B (0, O), the coefficient for 
the case of a long plate is higher than that of a short 
plate. Besides, the heat transfer coefficient increases 
with a decrease in Strouhal number regardless of 
patterns A or B. In Fig. 1 l(b) at C,, = -0.875, apart 
from a/d = 0.88 (O), the tendency is the same as that of 
the case at C,, = -0.96. In Fig. 11(c) at C,, = -0.80 
and -0.71, the Strouhal number of the long plate is 
smaller than that ofthe short plate. In thecaseof C,, = 
-0.8@, the heat transfer coefficient of the long plate is 
larger than that of the short plate, but in the case of Cpb 
= - 0.71 the heat transfer coefficients ofboth plates are 
nearly equal. From the results described above, one can 
conclude that the base pressure coefficient, C,, that is 
related to the base pressure parameter, K, and the 
velocity along the free stream line at the separation 
point, us, is one of the important factors governing the 
heat transfer. In the case- of equal values of Cpb, 
however, the heat transfer coefficients differ remarkably 
according to the flow patterns. In general, the heat 
transfer in the same flow pattern increases with a 
decrease in the Strouhal number. On the other hand, 
Mabuchi et al. [6] reported that selecting (~+a)/d 
= 2.5 for the chord of the plate from a/d = 0.421 to 
1.465, the base pressure coefficient becomes C,, = 
- 0.69, then the Strouhal number varies from S = 0.175 
to 0.125 and the heat (mass) transfer coefficient at the 
rear stagnation point is constant. They derived the 
conclusion that a change of shedding frequency has no 
influence on the heat (mass) transfer coefficient at the 
rear stagnation point. As seen in Fig. 1 l(a), pattern B 
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FIG. 10. Variation of local Nusselt number with a splitter plate. 

has a tendency to reduce gradually the correlation 
between the Strouhal number and the heat transfer with 
a decrease ofthe value of - C,,. Viewed from this angle, 
the result of Mabuchi et al. [6] would be 
understandable, their result, however, was derived from 
the data under a special condition. This raises questions 
about the process of deriving their conclusion. Even if 
their argument should be taken up for the case of C,, = 
- 0.96 in Fig. 1 l(a), it may give a different conclusion 
that the heat transfer increases with a decrease in the 

Strouhal number. Besides,it is the author’s opinion that 
the Strouhal number should have no influence on the 
time-averaged heat transfer. With respect to this point, 
the result of Mabuchi et al. [6] is also identical. 

It is considered that the Strouhal number is not a 
directly dominant factor of the heat transfer, but an 
important factor to characterize the flow field. The 
change in the Strouhal number would have to be closely 
related to that in heat transfer. Usually, but not always, 
the heat transfer coefficient tends to increase with 
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FK. 11. Distributions of local Nusselt number at constant base pressure. 

decreasing the Strouhal number. The larger the value of 
-Cl,,, the more such tendency becomes remarkable. 

4.3. Correlation between the R.M.S. jluctuating 
pressure and heat transfer 

In the preceding section, the principle that the local 
and average heat transfer coefficients on the rear 
surface are given by the values ofthe R.M.S. fluctuating 
pressure at the points of the flow separation and of the 
rear stagnation, by controlling the shear layer using 
small cylinders is dealt with. This section is concerned 
with the examination of this relation for the wake 
control using the splitter plate. Figure 12 shows the 
distributions of the R.M.S. fluctuating pressure 
measured under the same condition as that of the local 
heat transfer demonstrated in Fig. 11. In the case of 

equal base pressure, -Cc,,, the smaller the Strouhal 
number, the larger the R.M.S. value becomes. The 
R.M.S. value is proportional to the amount of heat 
transfer. Next the relation between the R.M.S. values, 
Ap, and Ap,, and the free stream velocity, uO, is dealt 
with. In the range t1e = 6-20 m s-i, they can be 
represented as 

Ap, cc I&‘, ApI oc u$‘. (71 

As to the two different wake controls, the nature of the 
fluid flow in the separated region is the same as the 
correlation between the R.M.S. fluctuating pressure 
and the free stream velocity. Moreover, it is ofinterest in 
connection with the relation Nu cc Re2i3 for the heat 
transfer in the separated region regardless of the wake 
control. Thus one wishes to examine the quantitative 
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FIG. 12. Distributions of R.M.S. fluctuating pressure at constant base pressure. 

relation between the R.M.S. fluctuating pressure at the 
rear stagnation point and the local and average heat 
transfer coefficients in the separated regions. The 
results obtained are shown in Figs. 13(a) and (b). In 
these figures, the black circles denote the case of the 
single cylinder, and the solid line is the case of wake 
control by the small cylinders, as indicated in Fig. 8. The 
region bounded by dotted lines is patterns A and C, and 
the other region is pattern B. The data vary widely as 
compared with Fig. 8. The data ofpattem A are near the 
line of the singlecylinder, it is considered that pattern A 
presents a flow field comparatively similar to that of the 
single cylinder. For pattern B the vortex formation 
region is remarkably shifted downstream, then the 
R.M.S. value decreases considerably. As a result the 
data points plotted lie above the solid line of the single 
cylinder. The following conclusions can be drawn from 
Figs. 13(a) and (b): the correlation of the R.M.S. 
fluctuating pressure near the separation point with the 
fluid flow in the vicinity of the rear surface of the 
cylinder with the splitter plate decreases. These figures 
were arranged according to the R.M.S. values at the 
rear staanation noint of the cvlinder. and are shown in 

1 
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2 80 
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FIG. 13. Correlations of local and average heat transfer 
coefficients vs Ap, 



936 T. IGAKASHI 

1 d=34m, U,=1odS 

401 8 1 II111 i I 
2 3 4 6 8 10 20 

*P, Pa 

(a) 

2 3 4 6 8 10 20 

Al% Pa 
(b) 

FIG. 14. Correlations of local and average heat transfer 
coefficients vs Ap,. 

Figs. 14(a) and (b). The plots of data of pattern B give a 
straight line parallel to that of the single cylinder. They 
are correlated with the follo~ng expressions : 

h, c~ AP;.~, h, cc Ap,o.3’. (8) 

It is worth noting that the data in the case of the single 
cylinder were obtained by varying the free stream 
velocity uo. On the contrary, the data in the presence of 
the splitter plate were obtained under the condition of 
u0 = 10 m s I. The changes in R.M.S. values of Ap, and 
Ap, were obtained by varying both the plate length and 
the gap. An important significance is that equations (5) 
and (8) hold for the wake control under a constant 
condition of uO. The following equation can be derived 
from equations (3) and (5) or equations (7) and (8) 

h K APO.31 E(u;.2)o.31 = &68_ (9) 

The above formula is fully consistent with the following 
equation derived from equation (2) 

h a 14;‘~. (10) 

5. CONCLUSIONS 

In connection with the clarification of the heat 
transfer mechanism in the separated region, thewake of 
a circular cylinder was controlled in two ways. One way 
controlled the shake of the shear layers by setting up 
two small cylinders inside the shear Iayers. The other 
controlled the position of the vortex formation region 
by placing a splitter plate behind the cylinder. The 
relationship between the heat transfer and the flow 
characteristics associated with the unsteadiness was 

investigated experimentally. The following conclusions 
were obtained. 

(1) The value of the R.M.S. fluctuating pressure, Ap, 
is one of the most dominant factors of the heat transfer 
in the separated region. 

(2) The factor is given by the value at the separation 
point, Ap,, for the case of the small cylinders, and at the 
rear stagnation point, Ap,, for the splitter plate. Both 
the values are related to the local and average heat 
transfer in the separated region. 

(3) The local and average heat transfer coefficients 
on the rear surface of the cylinder with and without the 
wake controls are correlated with the values, Ap, and 
Ap,, as follows 

h,(or c) cc AP:.~ ac A$.” ‘. 

The relationships hold for the following two cases : one 
is the change in free stream velocity, uO, the other is the 
change in the value of Ap by the wake controls at a 
constant velocity. 

(4) The factors, Ap, and Ap,, are related to the free 
stream velocity by 

1. 

2. 

3. 

4. 

5. 

6. 

I. 

8. 

AP,, Ap, cc u$“. 
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RELATION ENTRE LE TRANSFERT THERMIQUE ET LA 
FLUCTUATION DE PRESSION DANS LA REGION DE SEPARATION 

DUN CYLINDRE CIRCULAIRE 

Resume-Le sillage dun cylindre circulaire est control2 de deux fa$ons : en plagant deux petits cylindres dans 

les couches s&par&es et en plaqant une plaque derriere le cylindre. L’une controle l’agitation des couches de 
cisaillement, l’autre la region de formation du tourbillon. On etudie la relation entre le transfert thermique 
dans les regions de separation et les caracteristiques de l’tcoulement, en rapport avec les composantes 
fluctuantes de l’ecoulement. On trouve que la R.M.S. de la pression fluctuante au point d’arret arriere est un 

des facteurs predominants du transfert thermique dans les regions separtes. 

BEZIEHUNG ZWISCHEN WARMEUBERGANG UND DRUCKSCHWANKUNGEN 
IM ABLGSEGEBIET EINES KREISZYLINDERS 

Zusammenfassung-Der Nachlauf eines Kreiszylinders wurde auf zwei Arten beeinflul3t : durch Anbringen 
zweier kleinerer Zylinder innerhalb der abgeliisten Scherungsschichten und durch Anbringen einer 
Trennplatte hinter dem Zylinder. Im ersten Fall wird die Ablosungsflache der Scherungsschichten beeinflugt, 
im zweiten das Wirbelbildungsgebiet. Die Beziehung zwischen dem Warmelbergang im Abliisegebiet und 
dem Striimungsverhalten in bezug auf die Schwankungskomponenten der Striimung wurde untersucht. Es 
zeigte sich, daD der quadratische Mittelwert der Druckschwankungen im hinteren Staupunkt einer der 

stlrksten EinfluBfaktoren auf den Warmeiibergang im Abliisegebiet war. 

KOPPEJIJ-IHHR MEXJIY TEIIJIOBbIM HOTOKOM H IIYJIbCAHHJIMH AABJIEHMR B 
OTPbIBHOH OIXACTM TEqEHHX 3A KPYI-OBbIM HHJIHHflPOM 

AHHoTarnIn<ne)I 38 KpyrOBbIM uena~poM nccnenoaanca ,JByMX cnoco6aMn : noh4emenneM ,7,B,‘X 

ne6onbmux nnJInHLIpOI3 B 06JIaCTb OTpbIBa nOrpaHH’IHbIX CJIOeB A YCTaHOBKOii 38 IIIiJIliHLIpOM 

IIJIaCTHHbI LUIa pa3neneHna IIOTOKa. B IIepBOM CJIy’Iae OCymeCTBJseTCs KOHTpOJIb 3a IIyJIbCaIIIIefi 

IIOrpaHn’IHbIX CJIOeB, BO BTOpOM - 38 06JIaCTbIO o6paaosamia BIiXpek kiCCJIenyeTCa COOTHOIIIeHHe 

Megny BeJIH’,HHOii TeIIJIOBOrO IIOTOKa B OTpbIBHOfi o6nacTa A XapaKTepACTnKaMB TeYeHAs C y’IeTOM 

nx nynbcapyIomer0 xapaKTepa. HafiAeHO, ST0 cpemeKBanpaTHqHaa aennwwa nynbcauafi ilaaneHn* 

B 3anHeii KpaTnqecKoii ToqKe KBnaeTca 0nmM Ii3 onpenenshmmx napaMeTpoB B npouecce nepeHoca 

TenJIa B OTpbIBHOii o6nacTn IIOTOKB. 


