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Summary. Architectural solution of a 4-storey residential house with allocation of buffer areas in it has been proposed. Various
variants of the heat balance have been calculated. Analysis and comparison of the results obtained have been carried out.
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INTRODUCTION

There are different ways to reduce the heat
loss while designing the energy-efficient buildings. In 
the present paper, we consider the method of
temperature regime regulation for the building areas,
i.e., the allocation of the unheated (buffer) areas, and
the method of blocking buildings. At the same time,
the problem of determining the influence of the
buffer areas on the energy-efficiency of the building
arises.

PUBLICATION ANALYSIS

The book [1] provides the main principles
for designing of passive houses. The design
principles for solar architecture and for device buffer
areas are considered in [2]. The design features of the
energy-efficient buildings for the south of Ukraine
with relatively cold winters, hot summers, and high
solar radiation (more than 2000 hours of sunshine per
year) are discussed in [5,6,7]. Each decision made at
the stage of conceptual design is evaluated
quantitatively, and the architect makes a significant
contribution to the result of the building's energy-
efficiency.

Conceptual design can be used to develop
technical and detailed design of energy efficient
building only when the overall heat transfer
coefficient is not more than a controlling specific
building total factor [3,4,8].

The energy-saving effect due to using
architectural solutions is possible with complex
parameterization of the building (orientation, the
parameters of the shape and position of translucent
structures, building design including buffer areas,
blocking of buildings, insulation properties of
building envelope, solar heating devices for indoor
air, sun protection devices) [5,8,9].

The possibilities on the increase of energy
effectiveness of small floor buildings due to
designing of forms and geometry of passive and
active solar installations and functional distributing of
apartments are considered in the article [10]. These

possibilities can decrease the expense of fuel
resources on 50%,that diminishes the troop landings
of hotbed gases and common negative influence on
an environment.

The systems of air hitting with given
characteristics are considered. Their design and
calculation are done with the help of computer
program Solidworks. It is the way to increase the
energy effectiveness of buildings [18].

The reasonability of building energy
efficiency of individual buildings in the Crimea with
the maximum use of solar energy is justified in article
[12, 13, and 20]. In this case, fuel savings can reach
50%, and the heating period can be shortened to three
months: December, January and February.

For a more thorough search of rational
parameters of a building, the method of energy
efficient low-rise building design for the south of
Ukraine at the stage of conceptual design is proposed
[14, 15, 16, and 17].

In this paper [19], we propose a method for
constructing solar energy maps, with isolines [11] of
solar radiation, incident on the vertical fa ade. Solar
energy maps allow evaluating architectural design
solutions of translucent constructions and shading
devices on the design stage, taking into account, in
particular, the influence of the solar energy on the
climate parameters of accommodation.

The problem of the production of heat from
solar radiation through the windows of the south
facade in winter and summer is considered [21]. The
results of data in case of the presence of shading
devices and without them are compared. The
quantitative estimates of solar radiation and
comparison of data for the winter and summer are
performed.

OBJECT AND PROBLEMS 

From the point of view of improving the heat balance
of enclosing structures for improving the energy
efficiency of the buildings, offer the architectural
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solution for the dwelling house and the most effective
way to reduce heat loss in it.

Using the main principles of designing the
energy-efficient buildings, the 4-storey apartment
building was designed with the ability to block it on
the east and west sides. In order to increase the
compactness and the conservation of the southern
orientation of all dwellings, the apartments are
designed in two levels, so there are only 2 apartments

per each 4-storey section. The basement provides a
garage with for 3 parking places. Fig. 1 shows the
plan of the ground and the first floor of the lower flat.
Fig. 2 shows a cross section 1-1, the roof is formed
gabled with an inclination angle of 30 °. 

A buffer zone was allocated on each floor,
which is a group of unheated spaces. It is shown in
figures 1and 2. 

Fig. 1. Plan of the ground and the first floor of the flat in the energy-efficient 4-storey building
with a block ability
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Fig. 2. The first floor of the flat in the energy-efficient 4-storey building with a block ability

Fig. 3. Cross-section1-1

The apartment itself is designed in such a
way that all dwellings have south facing orientation.
In the depths of the apartment has two bathrooms
(one above the other) that are lit by natural light
through the windows overlooking the front porch.

This state of toilets reduces heat loss, as in
these areas the estimated air temperature 25° C, while
in the rest of the premises +20oC.Thus, the center is
flat like "core heat." In addition, the front porch,
located next to the bathrooms will serve as green
houses, informing them of the additional heat
generated by the sun.

Despite the presence of a buffer zone in the
northern part of the building, each apartment, there is
an intermediate buffer zone provided by the inner hall
way and stairs that being a non-residential area,
located in the northern part of the apartment, just a
barrier to cold air. The apartment is divided into two
zones -day and night stay. Recreation area is located
on the 2nd floor, so that it is isolated from the hustle
and bustle.

Fig. 3 shows a cross-section1-1, the roof of
the house is made saddle, with an inclination of 30
degrees. Top floor attic, so the windows are located
in the roof to illuminate the rooms.
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The main objective was the determination of
a simple shape in the plan that would protect a heated
zone from unwanted cold northern winds. These
rooms use minimum glazing to reduce the heat loss.
In the south, on the contrary, the buffer zone is
represented by an unheated veranda with a large
percentage of glazing, which is used to heat the air
and transfer it to the living room at autumn, and
spring, when the outdoor temperature is low, but
there are many sunny days.

Fig. 4. Blocking variants

Several design cases were selected for
calculation of the heat balance:

1. In the first variant of calculations,
we assumed that

all areas of the house are heated, and the house is not
interlocked. In this case, the heat losses are 18.48 kW
• h.

2. In the second variant, only the
heated area was calculated, while unheated area
serves as a buffer zone in the northern part of the
building. Heat losses are 12.36 kW • h which equals
66% of the previous variant. This means that buffer
space and temperature regulation allows to reduce
heat loss by 34%.

3. In the third variant, in addition to
the second variant, it is assumed that the building is
interlocked (Fig.4) on the eastern side with the all
length of the heated zone. Heat losses are 10.18 kW •
h, which makes 55% of the first variant. Thus, by
blocking the eastern facade of the building heat loss
dropped further by 11%, and is reduced by 45% in
total.

4. In the fourth variant, it is assumed
that the building is also interlocked with the west
facade. Heat losses in this case are reduced to 8.67
kW • h, representing 47% of the first variant. Due to
all of the above methods the heat loss decreased by
53% in total. 

Thus, by controlling the temperature of the
building, we can significantly reduce the heat losses
of the building. Buffer areas in the building
considered occupy 30% of the total area. In case of
refusing from their heating, the building heat loss
reduces by 34%. Percentage of the building heat loss
reduction is almost linear proportional to the
percentage of the area, occupied by buffer zones (Fig.
5).

Fig. 5. The south fa ade of the building
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Fig. 6. Heat balance of the 4-storey building with buffer areas

CONCLUSIONS

The results obtained indicate that one of the
most effective ways to reduce heat losses in the
building is temperature regulation with the
implementation of the buffer unheated areas. In the
example considered, this method allowed to reduce
heat loss by 34% that is almost equivalent to the
percentage of linear proportional to the percentage of
the area, occupied by buffer zones (30%). 

The method of blocking on the outer wall of
the heated area of the buildings allowed to reduce the
heat loss by 11% in case of blocking from the east
facade, and by 8% at blocking from the west.

Fig. 6 presents the data, obtained for various
variants of heat losses reducing. Reducing heat loss due
to: 1 - buffer space - 34%; 2 - blocking off the east
facade - 11%; 3 - blocking from the west facade - 8%;
4 - Fossil fuel - 47%.
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