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Development of the resort complex is one of the
most important lines in the economy of the southern
regions of Russia; therefore, the use of environmen�
tally clean renewable sources of energy (RSEs) is
becoming especially topical for these regions. Heating
systems account for 60–80% and hot water supply sys�
tems, for 10–30% of the annual amount of energy
consumed by private dwelling houses. In view of this
circumstance, use of systems constructed on the basis
of air–water type heat pumps (HPs) powered from a
wind power installation may become a prospective
solution of the heat supply problem. Studies have
shown that, given the wind energy resources available
in the region, the use of power installations on their
basis may be quite efficient. Such studies are of great
importance for the development of power industry in
the resort region, the more so that we are speaking
about the use of energy�efficient systems involving
installations constructed on the basis of renewable
sources of energy.

In the majority of cases, electricity is used for sup�
plying heat to individual dwelling houses and mini
hotels, the fraction of which is quite considerable in
the resort region. Direct conversion of electricity into
heat is very easy and accessible, whereas the use of pri�
mary energy resources for this purpose is characterized
by poor energy efficiency. The use of air–water type
heat pumps has been selected in the considered region
on a fairly sound basis, because the efficiency of HPs
depends essentially on the temperature of the used
source of low�grade heat [1]. With the low�grade heat

source temperature equal to around 0°С, the conver�
sion ratio (CR) of the majority of HPs drops to less than
three units, and if this temperature is equal to –15°C, the
CR drops to less than two units, a level regarded as the
lower threshold of efficiency and operability. It should
be pointed out that these values of the CR correspond
to the operating mode with the heat carrier tempera�
ture in the heating system equal to +35°С; i.e., only if
the system is made with the “warm floor” loop. At
higher temperatures of heat carrier (45–55°С), the
CR drops by another 25–50%. The average air tem�
perature in the Krasnodar krai’s Black Sea coast in the
heating season is around 7–8°С, and in the coldest
days it drops below –5°С only in rare occasions.
Under such temperature conditions, air HPs can be
used with high energy efficiency. Another advantage of
using air HPs as compared with geothermal ones is
that the former feature a low cost of construction,
because there is no need to set up soil headers or bore�
hole heat exchangers.

In studying the effect from using air–water type
heat pumps, we considered an individual dwelling
house with the total area of 295 m2 situated in the Tua�
pse city and equipped as a mini hotel. Three levels can
be distinguished in the house. The ground floor com�
prises a sitting room, a kitchen, a lobby, a lavatory, a
boiler room, and a garage. The first floor is fully given
for guest rooms and a hall. The second—attic—floor
is nonheated and contains a summer guest room and
auxiliary premises. It should be pointed out that dur�
ing the construction of the house much attention was
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