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This article presents an investigation into natural convection in trapezoidal cavities. It

examines a cavity whose floor and upper inclined walls are both adiabatic, while the vertical

walls are isothermal. For these isothermal walls, we consider two thermal boundary

conditions. Under the first condition, the short wall on the left side is heated as the tall

one on the right side is cooled. The second condition is the reverse of the first—the short

wall is cooled as the tall one is heated. Considering laminar conditions and a two-

dimensional system, steady-state computations are carried out to assess the effects of one

and two baffles, the baffle’s height (Hb), Rayleigh number, 103�Ra� 106, and three

Prandtl number values. To demonstrate the various effects, the results from several designed

case studies are shown in terms of isotherms, streamlines, and local and average Nusselt

numbers in order. Predictions reveal that the second baffle decreases the cavity’s fluid flow

and heat transfer. As the height of the baffle rises, the heat transfer drops drastically. Also,

two baffles produce more pronounced thermal stratification than only one.

1. INTRODUCTION

Natural convection as an area of study stretches across many fields of science
and technology. Disciplines that apply its principles include such a variety as
food processing and storage, building insulation, electrochemistry, fire control,
metallurgy, meteorology, geophysics, and nuclear reactor systems. This widespread
interest in natural convection is underscored in the literature, where intensive inves-
tigation is evident. Convection’s early investigations, according to Ostrach [1]
and Yang [2], focused on heat transfer in simple geometrical cavities—rectangular
[3–15]. Studying these simple shapes was necessary because of convection’s many
thermofluid features, such as recirculation and stagnation regions, boundary layers,
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and jet deflection. Gebhart [3] and Hoogendoorn [4], working with a square cavity,
emphasized various aspects of natural convection flows. Researchers have also inves-
tigated inclined cavities in relation to gravitational force [5], examined cavities with
nonuniform or three-dimensional temperature on the walls [6–9], and observed the
effects on convection in enclosures containing partitions or fins [10–12]. Researchers
in recent years, have considered how heat transfer in rectangular cavities is affected
by introducing obstacles and attaching fins to the walls [13–15].

Having explored natural convection in rectangular domains, researchers
shifted their attention to its behavior in triangular shapes [16–25]. For instance,
Karyakin et al. [16] and Holtzman et al. [17] described laminar natural convection
in isosceles triangular enclosures heated from below and symmetrically cooled from
above. Del Campo et al. [18] modeled the natural convection in triangular enclosures
in conjunction with a stream function–vorticity formulation for two aspect ratios
and Grashof numbers equal to 103 and 106. Their investigation is based on a
symmetric boundary condition for a system heated from below. Numerical analysis
in isosceles triangular enclosures are presented in references [19–24] and in right
triangular enclosures in [25].

After investigations into square, rectangular, and triangular patterns, research-
ers began scrutinizing trapezoidal shapes [26–42]. Producing both experimental and
numerical results, Iyican et al. [27, 28] investigated natural convection in an inclined
trapezoidal cavity. Their cavity is comprised of a cylindrical cold top, parallel to a
hot horizontal surface and plane adiabatic sidewalls. Lam et al. [29] reported similar
results for a trapezoidal cavity comprising two vertical, adiabatic walls, a hot floor,
and an inclined cold top wall. Kuyper and Hoogendoorn [31] investigated how the
inclination angle influences the flow. They also looked at how, in trapezoidal
enclosures, the Rayleigh number influences the average Nusselt number for laminar
natural convection flow.

Researchers in recent years, have considered how heat transfer in cavities is
affected by introducing obstacles and attaching fins to the walls. Moukalled and

NOMENCLATURE

b baffle

g gravity acceleration, m=s2

H height of trapezoidal cavity, m

H� height of the cavity where the baffle is

located, m

Hb baffle height, m

i interface

kr ratio between the thermal conductivity

of the baffle and the fluid

L length of trapezoidal cavity, m

Lb baffle locations, m

n̂n unit vector normal to the baffle-air

interface

Nu average Nusselt number

Nuy local Nusselt number

p pressure, Pa

Pr Prandtl number

Ra Rayleigh number

T temperature, K

T0 reference temperature, K

TH hot temperature, K

TC cold temperature, K

u velocity in x direction, m=s
v velocity in y direction, m=s

Wb baffle thickness, m

x, y Cartesian coordinates, m

a thermal diffusivity, m2=s
b thermal expansion coefficient of air,

1=K

h inclination of the upper wall of the

cavity, o

n kinematic viscosity, m2=s

q fluid density, kg=m3

~rr gradient vector
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Acharya [32–34] observed natural convection heat transfer in a trapezoidal cavity
with partial dividers attached to the lower horizontal base [32], to the upper inclined
surface of the cavity [33], or to both surfaces [34]. Moukalled and Darwish [35]
studied natural convection in a partitioned trapezoidal cavity with one baffle
attached to the lower horizontal base. They found that heat transfer is decreased
by increasing the Prandtl number and height of the baffle. Boussaid et al. [36] inves-
tigated heat transfer within a trapezoidal cavity heated at the bottom and cooled at
the inclined top. Moukalled and Darwish [37] investigated the natural convection in
trapezoidal cavities with the baffle attached to the upper inclined surface. Moukalled
and Darwish [38] investigated the natural convection in trapezoidal cavities with two
baffles, where one baffle was attached to the upper inclined surface and the other one
was attached to the lower horizontal base.

This article, also investigating natural convection in trapezoidal cavities,
analyzes the effects of placing one and two baffles on the cavity’s plane horizontal sur-
face. The numerical investigation of natural convection heat transfer in trapezoidal
cavities that relate more to the subject discussed here, have been investigated in refer-
ences [32–35, 37–38]. However, the main difference of the results presented here in
relation to previous studies refers to the position of the baffles. As mentioned earlier,
most works used one baffle attached to the lower horizontal base or to the inclined
upper surface. When two baffles were used in the investigations, one baffle was
attached to the upper inclined surface and the other was attached to the horizontal
surface. In the present investigation, two baffles are attached to the lower horizontal
base. Thus, to the best of our knowledge, such a placement has not yet been studied.
We analyze in detail how the number and height (Hb) of adiabatic baffles (of finite
thickness,Wb¼L=20), affect heat transfer. We consider a range of Rayleigh numbers
(103�Ra� 106), and three Prandtl number values. The upper inclined and lower hori-
zontal walls are insulated. With a constant temperature, the left and right vertical
walls are alternately heated and cooled (uniformly). Therefore, the boundary con-
ditions are the same as those used by reference [35], and similar to references [34,
38] two baffles are used but in different positions. The element-based finite-volume
method is employed to solve the nonlinear, coupled, partial differential equations
for fluid flow and temperature fields. The results are shown in terms of isotherms,
streamlines, and local and average Nusselt numbers.

2. PROBLEM FORMULATION

The general schematic configurations of the two-dimensional trapezoidal
cavities (with one and two inside baffles) are shown in Figure 1a. The coordinates
are shown here as well. Figure 1b shows the grid distributions of numerical solutions.
The vertical walls of the trapezoidal cavity are heated or cooled at constant tem-
peratures TH and TC, where TH>TC. The horizontal and inclined walls remain
adiabatic. The width of the cavity (L) is four times the height (H) of the shortest ver-
tical wall. The inclination of the upper wall of the cavity is fixed at 15�. Baffles are
placed at three heights (Hb¼Hb1¼Hb2¼H�=3, 2H�=3, and H�). H� denotes the
height of the cavity where the baffle is located. One baffle thickness (Wb¼L=20)
and two baffle locations (Lb¼L=3 or Lb¼ 2L=3, Lb1¼L=3 and Lb2¼ 2L=3) are
considered.
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We assume the fluid properties to be constant. The exception is the density in
the buoyancy force term, in the y direction, of the momentum equation. We approxi-
mate this term using the Boussinesq approximation. The flow field is considered to
be steady state, laminar, and two-dimensional. Therefore, the governing equations
for the fluid flow and heat transfer are those expressing the conservation of mass,
momentum, and energy. In dimensional form, the transport equations are given by
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where u (m=s) is the velocity in x-direction, v (m=s) is the velocity in y-direction, q
(kg=m3) is fluid density, n (m2=s) is kinematic viscosity, a (m2=s) is thermal diffusivity
(a¼ k=qcp), b (1=K) is the thermal expansion coefficient of air, T0 (K) is the reference
temperature, T (K) is temperature, and g (m=s2) is gravitational acceleration.

Along the vertical wall, we consider two sets of boundary conditions. In the
first, the following Dirichlet conditions are used.

Tðx ¼ 0; yÞ ¼ TC ð5Þ

Figure 1. (a) Physical model and (b) 60� 60meshes used for one and two baffles.

128 É. FONTANA ET AL.



Tðx ¼ L; yÞ ¼ TH ð6Þ

In the second, Eqs. (5) and (6) are interchanged. That is, T (x¼ 0, y)¼TH and T

(x¼L, y)¼TC. As shown in Eqs. (7)–(10), we assume no-slip velocities on all walls.

uðx ¼ 0; yÞ ¼ vðx ¼ 0; yÞ ¼ 0 ð7Þ

uðx ¼ L; yÞ ¼ vðx ¼ L; yÞ ¼ 0 ð8Þ

uðx; y ¼ 0Þ ¼ vðx; y ¼ 0Þ ¼ 0 ð9Þ

uðx; y ¼ H þ xtgðhÞÞ ¼ vðx; y ¼ H þ xtgðhÞÞ ¼ 0 ð10Þ

The bottom and top walls remain insulated.

qT

qy

�

y¼0

¼ 0 ð11Þ

Figure 2. Mesh refinement study: Local Nusselt number for buoyancy-assisting boundary condition,

(Hb¼ 2H�=3, Lb¼L=3). (a) Cold wall and (b) hot wall.
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qT

qy

�

y¼HþxtgðhÞ

¼ 0 ð12Þ

The energy balance at the baffle-air interface can be stated as

�
1

Pr
ðn̂n: ~rrhÞi ¼ �

kr

Pr
ðn̂n: ~rrhbÞi ð13Þ

where n̂n is a unit vector normal to the baffle-air interface, the subscript i refers to the
interface, and kr is the ratio between the thermal conductivity of the baffle and the
fluid. The Rayleigh number, for all results shown, is based on the shortest length of
the vertical wall. Therefore, the Rayleigh number is defined by

Ra ¼ gbðTH � TCÞH
3=na ð14Þ

Figure 3. Mesh refinement study: Local Nusselt number for buoyancy-opposing boundary condition,

(Hb¼ 2H�=3, Lb¼L=3). (a) Cold wall and (b) hot wall.
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Figure 5. Streamlines (Hb¼ 2H�=3, Lb¼L=3) for the buoyancy-assisting boundary condition.

Figure 4. Isotherms (Hb¼ 2H�=3, Lb¼L=3) for the buoyancy-assisting boundary condition.

THE INFLUENCE OF BAFFLES ON NATURAL CONVECTION 131



3. NUMERICAL METHODOLOGY

We solve the governing equations using the commercial computational
fluid dynamics code ANSYS CFX version 11.0 [43]. In this code, the conservation
equations for mass and momentum are solved together using an element-based
finite-volume method (EbFVM). The resulting discrete system of linear equations

Table 2. Average Nusselt numbers (Nu) for the buoyancy-opposing boundary condition along the cold

left and hot right walls for Pr¼ 0.7 and Lb¼ 2L=3

Moukalled and Darwish [35] Present study

Ra Hb¼H�=3 Hb¼ 2H�=3 Hb¼ 0 Hb¼H�=3 Hb¼ 2H�=3 Hb¼ 0

103 0.5040 0.4640 0.6153 0.5037 0.4710 0.6175

104 1.5510 1.0720 1.9220 1.5619 1.1080 1.9223

105 3.5640 2.2940 4.4310 3.6236 2.4361 4.3409

Table 3. Average Nusselt numbers (Nu) for buoyancy-assisting boundary condition along the cold right

and hot left walls for Pr¼ 0.7 and Lb¼ 2L=3

Moukalled and Darwish [35] Present study

Ra Hb¼H�=3 Hb¼ 2H�=3 Hb¼ 0 Hb¼H�=3 Hb¼ 2H�=3 Hb¼ 0

103 0.5670 0.4900 0.7150 0.5676 0.4976 0.7167

104 2.2560 1.3050 2.4800 2.2801 1.3127 2.5068

105 5.1660 3.9450 5.4760 5.3670 4.0084 5.6942

Table 4. Average Nusselt numbers (Nu) for buoyancy-assisting boundary condition along the cold right

and hot left walls for Pr¼ 0.7 and Lb¼L=3

Moukalled and Darwish [35] Present study

Ra Hb¼H�=3 Hb¼ 2H�=3 Hb¼ 0 Hb¼H�=3 Hb¼ 2H�=3 Hb¼ 0

103 0.5460 0.5030 0.7150 0.5368 0.5033 0.7167

104 2.1420 1.1310 2.4800 2.1324 1.1542 2.5068

105 5.3030 3.5570 5.4760 5.4902 3.8112 5.6942

Table 1. Average Nusselt numbers (Nu) for the buoyancy-opposing boundary condition along the cold

left and hot right walls for Pr¼ 0.7 and Lb¼L=3

Moukalled and Darwish [35] Present study

Ra Hb¼H�=3 Hb¼ 2H�=3 Hb¼ 0 Hb¼H�=3 Hb¼ 2H�=3 Hb¼ 0

103 0.5080 0.4790 0.6153 0.5030 0.4829 0.6175

104 1.4750 0.9880 1.9220 1.4517 1.0140 1.9223

105 3.6780 2.1456 4.4310 3.4042 2.3144 4.3409
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is solved using an algebraic multigrid methodology called the additive correction
multigrid method. The solution was considered converged when the sum of absolute
normalized residuals for all cells in the domain solution was less than 10�6.

4. NUMERICAL RESULTS

This section, which presents the results for several cavity configurations and
Rayleigh numbers, is divided into three parts. First, is the mesh refinement study;
second, is the numerical validation; and third, are the results for configurations with
two baffles.

4.1. Mesh Refinement Study

A mesh refinement was performed for all cavities and Rayleigh numbers
investigated. The analysis was based on the local and average Nusselt numbers along

Figure 6. (a) Isotherms, and (b) streamlines for the buoyancy-assisting boundary condition

(Hb1¼Hb2¼H�=3, Lb1¼L=3, and Lb2¼ 2L=3).
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the hot or cold walls, which were defined by

Nuy ¼ �qT=qxÞx¼0;x¼L=ðTH � TcÞ ð15Þ

Nu ¼
1

H�

Z L

0

Nuy dy ð16Þ

where H� denotes the height of either the hot or cold wall. Based on this definition,
the average Nusselt numbers along both walls hot and, cold must be the same.

The refinement was mainly promoted at the walls of the trapezoidal cavity and
next to the baffle(s), where the gradients are expected to be higher. Four different
nonuniform grids composed of 30� 30, 60� 60, 120� 120, and 240� 240 grids were
used. Figures 2 and 3 present some local Nusselt numbers that were obtained. These
are for the buoyancy-assisting boundary condition (left hot wall) and buoyancy
opposing boundary condition (right hot wall), respectively, for Ra equal to 103

Figure 7. (a) Isotherms, and (b) streamlines for the buoyancy-assisting boundary condition

(Hb1¼Hb2¼ 2H�=3, Lb1¼L=3, and Lb2¼ 2L=3).
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and 106. The curves for the other investigated configurations are not shown, though
curves similar to those presented in Figures 2 and 3 were obtained. Since the differ-
ences between the results obtained with 60� 60, 120� 120, and 240� 240 grids were
minor, we chose to use the 60� 60 nonuniform grid for all simulations presented in
this work.

4.2. Numerical Validation for One Baffle

To validate the numerical solution of the present work, some solutions
obtained from a trapezoidal cavity with one baffle inside have been compared
with results obtained by Moukalled and Darwish [35]. Figures 4 and 5 present the
isotherms and streamlines, and Tables 1–4, the average Nusselt number for
Lb¼L=3, Hb¼ 2H�=3, and Pr¼ 0.7.

We can see in Figure 4, that for low Rayleigh, the temperature varies almost
linearly inside the cavity, indicating that conduction is a dominant heat transfer

Figure 8. (a) Isotherms, and (b) streamlines for the buoyancy-assisting boundary condition

(Hb1¼Hb2¼H�, Lb1¼L=3, and Lb2¼ 2L=3).
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mode. As the Rayleigh number increases, convection picks up, and isotherms
become more distorted. Streamlines in Figure 5 indicate that for the lowest
Rayleigh number presented, Ra¼ 103, the recirculation flow exhibits two vortices
communicating through a very thin overall rotating eddy (Figure 5a). These two
vortices rotate clockwise. As the Rayleigh number increases, communication
between the vortices increases until the two vortices merge into one at Ra¼ 105

(Figure 5c). Moreover, at higher Rayleigh numbers, the flow between the baffle
and the cold wall weakens compared to that between the baffle and the hot wall.
Despite the weak flow in the lower right-hand portion of the domain, the stratifi-
cation effects are not strong enough to cause separation. We emphasize the good
agreement between these results with one baffle and those obtained by Moukalled
and Darwish [35]. Also showing good agreement with their findings, are the aver-
age Nusselt numbers (Tables 1–4) for buoyancy-assisting and opposing modes.

Figure 9. (a) Isotherms, and (b) streamlines for the buoyancy-opposing boundary condition

(Hb1¼Hb2¼H�=3, Lb1¼L=3, and Lb2¼ 2L=3).
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4.3. Results for Two Baffles

Figures 6–8 present the isotherms and streamlines for buoyancy-assisting
boundary condition for the Rayleigh numbers in the range 103�Ra� 106. Figure 6
reveals a flow caused by the second baffle, composed of a low velocity single counter-
clockwise rotation cell. It possesses internal single cells between the baffles and vertical
walls. For Ra¼ 105, two vortices, the one between the two baffles and the other close
to the cold wall, merged. Further increasing the Rayleigh number joins the three inter-
nal vortices into a single cell. The isotherms for low Ra are similar to the natural con-
vection with just one baffle. When Ra is increased, however, a thermal stratification
close the lower and inclined wall of the cavity is observed. Figures 7 and 8 show
the isotherms and streamlines for the two other heights of the baffles. For small
Ra, similar streamlines and isotherms to the ones presented in Figure 6 were obtained.
For large Ra, a more stratified temperature field is observed and secondary vortices in
the region between the baffles appear, as they also do close to the cold wall. The flow is

Figure 10. (a) Isotherms, and (b) streamlines for the buoyancy-opposing boundary condition

(Hb1¼Hb2¼ 2H�=3, Lb1¼L=3, and Lb2¼ 2L=3).
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more intensive in the region close to the heated wall. Figure 8 reveals a pattern of
isotherms and streamlines similar to those seen in Figure 7. What is different, are
the resistances to the flow and heat transfer now amplified by the baffles that divide
the cavity into three subcavities. The increase in the resistances decreases the thermal
and velocity gradients. The isotherms presented in Figure 8 clearly show this behavior.

Figures 9–11 show the isotherms and streamlines, for buoyancy-opposing
boundary condition for Rayleigh numbers in the range 103�Ra� 106. Again, for
small Ra, we observed a behavior, in terms of streamlines and isotherms, similar
to that obtained under the buoyancy-assisting boundary condition. Compared to
the buoyancy-assisting boundary condition, however, the stratification increases
for the same height of baffle and Ra. The thermal stratification increases along
the inclined and lower wall of the cavity. Consequently, the pattern of streamlines
and isotherms differs completely at high Ra numbers from that found under the
buoyancy-assisting boundary condition. The increase of thermal stratification might
still reduce the heat transfer inside the cavity.

Figure 11. (a) Isotherms, and (b) streamlines for the buoyancy-opposing boundary condition

(Hb1¼Hb2¼H�, Lb1¼L=3, and Lb2¼ 2L=3).
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4.4. Local and Average Heat Transfer Distribution for Two Baffles

This section provides the local and average Nusselt numbers for the two inves-
tigated boundary conditions. This data helps quantify the effect of the baffles’ height
and the Rayleigh number on the natural convection inside the cavity. Figures 12–14
present the local Nusselt numbers for the assisting-boundary condition for the
baffles’ three heights (H�=3, 2H�=3, and H�). In these figures, Y� denotes the dimen-
sionless height of the cold or hot wall. Note, that as the height of the baffle increased,
the heat transfer drastically decreased. We discussed the reasons for this behavior
when presenting the patterns of the isotherms and streamlines. Moreover, for small
Ra numbers conduction dominates the heat transfer. This is evidenced for all cases
with Ra¼ 103 by the constant local Nusselt number along both vertical walls. We
can see that for all cases, the highest value of local Nusselt number is found close
to the lower section of the hot wall and close to the upper section of the cold wall.
Also, for each Ra value, the highest value of the local Nusselt number is attained in
the cold wall. We explain this by pointing out the highest thermal stratification
occurs in the lower section of the cold wall. This means that there is less space for
the fluid coming from the upper inclined wall of the cavity to exchange energy in
the cold vertical wall of the cavity. Then, the gradients between that fluid and the
lower section of the hot wall will be smaller compared to the fluid coming from
the hot wall, and going straight to the upper section of the cold wall. For trapezoidal
cavities with one baffle, Moukalled and Darwish [35] obtained similar results.

Figures 15–17 present the local Nusselt numbers for the buoyancy-opposing
boundary condition for baffles at three heights (H�=3, 2H�=3, and H�). The findings
here are the same as those for the buoyancy-assisting boundary condition discussed
above. More importantly, for each investigated configuration and Ra value, the local
Nusselt values are smaller than the case with two baffles under the buoyancy-
assisting boundary condition. We explain such behavior as follows. Under the

Figure 12. Local Nusselt number for the buoyancy-assisting boundary condition (Hb1¼Hb2¼H�=3,

Lb1¼L=3, and Lb2¼ 2L=3). (a) Cold wall and (b) hot wall.
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opposing boundary condition, the fluid has less space to exchange energy along the
vertical walls of the cavity, thus decreasing the heat transfer. Moukalled and Darw-
ish [35] reported the same behavior for trapezoidal cavities with one baffle. Table 5
shows the average Nusselt number along the hot wall for assisting and opposing
boundary conditions. Similar to Moukalled and Darwish’s findings [35], it was veri-
fied that for trapezoidal cavities with one baffle a large decrease in the heat transfer
when the height of the baffle was increased from H�=3 to 2H�=3. When the baffle
height was equal to H�, conduction mode nearly dominates the heat transfer and
for all investigated Ra numbers the average Nusselt number varied only slightly.

Figure 14. Local Nusselt number for the buoyancy-assisting boundary condition (Hb1¼Hb2¼H�,

Lb1¼L=3, and Lb2¼ 2L=3). (a) Cold wall and (b) hot wall.

Figure 13. Local Nusselt number for the buoyancy-assisting boundary condition (Hb1¼Hb2¼ 2H�=3,

Lb1¼L=3, and Lb2¼ 2L=3). (a) Cold wall and (b) hot wall.
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From Table 5, it is also possible to verify that the results for two baffles are close to
the ones presented for two offset baffles by Moukalled and Darwish [34] when the
baffle height was equal to H�.

The average Nusselt number values for a cavity with the left vertical wall heated
and the right vertical wall cooled, was investigated here for three Prandtl numbers
(0.7, 10, and 130);, such results are listed in Table 6, respectively. As previously dis-
cussed, it is possible to observe from the table that for a fixed Prandtl and Rayleigh
number a significant reduction in heat transfer occurs when the baffle height
is increased. For the smallest Rayleigh number, the average Nusselt number tends
to a constant value when the baffle height is increased. For a given baffle height,

Figure 16. Local Nusselt number for the buoyancy-opposing boundary condition (Hb1¼Hb2¼ 2H�=3,

Lb1¼L=3, and Lb2¼ 2L=3). (a) Cold wall and (b) hot wall.

Figure 15. Local Nusselt number for the buoyancy-opposing boundary condition (Hb1¼Hb2¼H�=3,
Lb1¼L=3, and Lb2¼ 2L=3). (a) Cold wall and (b) hot wall.
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the total heat transfer increases with increasing Ra values due to an increase in
convection heat transfer. The average Nusselt number increases with increasing Pr
due to a decrease in the thermal boundary layer thickness along the walls with a
consequent increase in the temperature gradient close to the hot and cold walls. Note,
that the rate of heat transfer increases with increasing Rayleigh and Prandtl numbers.

Table 6. Average Nusselt number values (Nu) along the hot wall for buoyancy-assisting boundary

condition for Pr¼ 0.7, 10, and 130

H�=3 2H�=3 H� H�=3 2H�=3 H� H�=3 2H�=3 H�

Pr¼ 0.7 Pr¼ 10 Pr¼ 130

Ra¼ 103 0.4456 0.3995 0.4049 0.4531 0.4001 0.4056 0.4528 0.4003 0.4056

Ra¼ 104 1.9760 0.7826 0.7519 2.1385 0.8038 0.7646 2.1388 0.8040 0.7646

Ra¼ 105 5.2650 2.7623 1.3501 6.3202 3.3376 1.4087 6.3199 3.3481 1.4092

Ra¼ 106 8.2412 7.0313 2.0288 9.9527 8.7489 2.4207 9.9542 8.9081 2.4221

Table 5. Average Nusselt number values (Nu) along the hot wall for buoyancy-assisting and opposing

boundary condition and Pr¼ 0.7

Buoyancy-assisting Buoyancy-opposing

Ra Hb¼H�=3 Hb¼ 2H�=3 Hb¼H� Hb¼H�=3 Hb¼ 2H�=3 Hb¼H�

103 0.4456 0.3995 0.40489 0.4228 0.393667 0.4039

104 1.9760 0.7826 0.7519 1.2433 0.703451 0.6958

105 5.2650 2.7623 1.3501 3.3088 1.48521 1.2428

106 8.2412 7.0313 2.0288 6.2760 2.74018 1.9856

Figure 17. Local Nusselt number for the buoyancy-opposing boundary condition (Hb1¼Hb2¼H�,

Lb1¼L=3, and Lb2¼ 2L=3). (a) Cold wall and (b) hot wall.
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5. CONCLUSION

We have presented an investigation into natural convection in partitioned trap-
ezoidal cavities with one and two internal baffles. The conservation equations in
terms of the primitive variables were solved by the finite-volume method. This work
investigated several physical parameters, including the number of baffles, boundary
conditions (buoyancy-assisting and buoyancy-opposing modes), and position of the
baffles. We presented our results in terms of isotherms, streamlines, and local and
average Nusselt number. We observed that the second baffle decreased the cavity’s
fluid flow and heat transfer. As the height of the baffle rose, the heat transfer
dropped drastically. Also, when there were two baffles, thermal stratification was
much more pronounced than when there was only one.
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