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Abstract:

In the paper, we have shown common comments abeutded of looking for the construction of housgshie energy
efficiency principle. Through the analysis accogithe request from project task, we tried to fihd ways to realize the
solution which will secure total energy optimalrminimal spending the energy like in the phase #adization, the same
as in the phase of building the house. From thetam, it is adopted the solution of solar housténform of hemisphere
(diametar 18.5m) realized in the technology of é&ment shells. Ithe same technology (skeletorethod)we have built
garage(half cylindrical, diameter 9m)}swimming pool (3x12m, 1.6m deep) aogservation declat the top of house.
Helically stairs are built in technology of closeauld.

We showed the adopted solutions for active andysashitch of the sun energy, and the way of sterafghat energy.
It is motivated choice of to solutions about whitte house needs to be buried into the ground iratimeof minimal
lousiness of heat. Further are shown regimes aftioming the solar house on winter and summerhéntables are shown
the calculations of the expected overtake of timeesiergy, lousiness of the heat energy of houskeaargy balance.
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INTRODUCTION

Mind about the limited sources of energy, long &agposed the need of rationally using the energythat sense is
defined the need for trying the solution for ratithyn spending one of the biggest consumers of gnergarming the space
where people live.

Sun emissions on the Earth huge energy : per y&add®kWh, apropos, sun emissions by one day are monggne
then all potential world known reserves of foss#ls( oil, gas, coal).

Parallel with searching the technical solutionsridionally spent of the energy; we searched swiudr payable way
for using the inexhaustible source of energy —swergy.

1.1 PROJECT TASK

Before more then 30 years | was interested in ehgé to search the optimal solution for overtakiregsun energy for
warming the houses. The fact is that the most diyaoit the sun energy is on summer, what is goadefmsy warming
sanitary hot water practically during the wholeryea

When we are solving the problem of worming the lesussing sun energy we find the fact that the Isarstenergy is
in winter- when we had the biggest demand for it.

Because | wished to put on the paper my own thonkind to make the project, by the time | definezlghoject task to
myself:

A - To secure the maximum overtake the sun energy

B - To storage even the little part of it and usehien there is no sunlight

C - Torealize minimal lousiness of thermal energy

D - To realize all of this in green technology

1.2 BASIC PRICIPLES FOR REALIZATION THE PROJECT TASK

During the analyzing of literature and differentusimns, | refused in the start solutions which evepmplicated and
expensive. However, my general principle was td fiature, simply and cheap solutions for realizetie project task.

1.2.1 Overtake the sun energy

To secure the maximal overtake the sun energyniecessary to project the solutions for the biggesa turned to the
south, to make possibly collecting big quantityteé sun energy in the object, no matter by activgassive way.



To secure the active overtake of the sun energgnmé¢hat on the south side we need to make bigcuidf the
collector. For the passive way we need the bigsgasface on the south side of the object, to taggnore as possible sun
energy to warm the building inside.

1.2.2 Accumulating the sun energy

During the search of the cheap and simply solufiraccumulation heat energy, when there is moeegnthen we
need, for the periods when we don’t have it enougegcided to use the combined solution:

- energy which origins from passive overtake (wagnthe air) need to be accumulate in the stone $600 tons of the
stone and concrete), and partly need for warmiegnter of the pool inside the house (60m3 of Water

1.2.3. Minimization of lousiness of heat

In the frame of proposed physics of the object|thiginess of the heat depends from the size ddiciwhich is turned
to the outside. The conclusion is that in the fravhthe proposed space, that surface need to bmal as possible- and
optimal is spherical form.

From the other side, lousiness depends from theéierbof temperature (difference between the oatsidd inside
temperature). If this object, which has defined gits; is on extremely bad climate conditions, -2@@ile the inside
temperature is +20C, then the gradient is 40C,thadousiness of heat is comparative to that.dfdame object, during
the same air temperature(-20C) we bury in the grouhdre the average temperature is +5C, now thdteisoutside
temperature for that object, and the gradient isentteen half, and lousiness are less.

1.2.4. Green technology of housing

The forward solutions secures minimal spent ofaéhergy in the phase of exploitation the house. éture minimal
spent of energy in the phase of building and muohenusing the nature materials, we chose the solati solar house in
the form of half ball realized in the technologyRerrocement shells. That solution secures mingpahd of the material
for whose producing we need to spend the energybiitding 2100 m3 of the closed spacement we sffenimost of
nature stone from different granulation, about 256 of rabic and about 10 tons of different ironsl @about 80 tons of
cement, apropos 5.7 kg iron/m3 and 38 kg cementii3e closed spacement. When we calculate the spem?2 of the
closed space, it is 24 kg of iron/m2 and 160 kgemhent/m2 of the house floor.



2. CONSTRUCTION OF THE SOLAR HOUSE

The house is built in the form of hemisphere byrdter from 18.5 m buried in the ground what secaorgsmum of
lousiness of the heat. Only the south part of hph@ee is visible, it is in glass (total 100 m2) atisl secures passive
overtake the sun energy. On the cupola resumptialisylindrical garage 9 x 18 m, on which are ireall the big surfaces
of the solar collectors (110m2)-actively overtake sun energy.

Collectors are self-made. Their construction is stidt the basic steel construction is reclined enrdeement
construction of the garage. Two steel pipes arezbatally put along the longeness of the collectores is on the bottom
and other to the top of it. They are bind betwdemniselves with big number of copper cannulas whrehtide into the
rabic net, and then drowned into the layer of siy@cm).

The Ferrocement area which we have got on thisisvpginted in green color which has big effectiveface because
of better absorption of the sunlight. At the arite whole spacement is glassed by outside, andeomgide are put the
polystyrene tables.

Picture 1 - of collector in the construction



Construction of the house is from two Ferrocemeristbetween which the space is 40cm, which arg@leduby
Ferrocement arc ribs, which together make the cleasnitirough which circulate the air. Thicknesshef shells and ribs
are 2-4cm.

Picture 2 - Look of the solar house-base

In the technology of Ferrocement are built garag&nming pool, helically stairs, and opservatioelde

By vertically, house has four levels, two for livirand two technology. The lowest level is buriedemrthe level of the
surrounding terrain, and that is down technologglién which is put the stone heat accumulator tlaat is the spacement
of the higher air pressure which is made by famghé middle of that level is central air chambéick has window into
the spacement of the dinning room- the space ahalair pressure.

Next central level is realized like unique space{@20 m2), and it is organized like dining roonitcken, saloon,
pool, sanitary.

Central helically Ferrocement stairs connects resll—galleries in which are two bedrooms with badims.

Part of the hemisphere is the forth (technologygllewhich is organized like two separate collegtehambers which
continues on the chambers between the Ferrocerheiis ind ribs. On the entrance of every collecthgmber are
installed fans which are conducting by the processo



3. REGIMES OF PERFORMING THE SOLAR HOUSE

During the projecting the solar house the aim wasade favorable microclimate conditions in the dsowithout
taking care abut the outside temperature.

Double shell form which objects is constructed; mnpkssibly circulation the air through the stoneuatulator of heat
and turning back of it through the middle part itite middle of the object, what makes possible vimgnby winter and
cooling the air by summer.

3.1 REGIME WINTER-DAY

Sunlight energy comes into the object through thegareas, warming the air, which is lifting te tbp of the object,
because it is easier. Then under the pressurengffait circulates between the shells through therteet level and on
that way it is warming heat accumulator. All thatig collecting into the central air chamber ahobugh its exit come into
the space of the dining room again. On that waygdntral inside circulation is storage the heatcWtarise from sunlight
into the stone accumulator of heat.

At the same time, automatic turned on the waterpurich is pressuring water from the pool into kber pipe of
the collector, fills the solar collector, wateriarming, ant from the top horizontal pipe passimgtigh alternator water-
air which installed in the window between the cah&ir chamber and space of the dining room. dinishe road of central
inside circulating the air and on that way it defiv part of the heat to the air. By further passiater through the central
alternator which is embedded in the floor of thenstaccumulator of heat, it delivers part of eneoghe accumulator and
after that turns back to the pool and warms it.

* Electronic circuit turns on the first fun which fiom its collecting chamber pressuring the airhe toad which not comprehend the walls of the
bedrooms, because it is not need to warm the alisrrooms too much. When this fan during the mmaxh of orbit can not drop off all to surplus of hea
into the heat accumulator, automatic turned orstto®nd fan. From its collecting chamber, the gaissing through the roads which comprised theswall
of the bedrooms.



Picture 3 - basement of solar house, function sheme

On that way is making the equate of the temperatifitee air, and heat makes impossible making tohmmoisture in
the air.

When the sunlight stops, differential thermostahéd on the water pump, and after that all watemfthe collector
turns back into the pool, what is disabling icihg tvater (such are constructed slope of the pipes).

In the period when there is not enough sun, hetteeighimney in the central part of the dinningmgaevhich is during
the burning, warms the air which is circulatinguard the chimney and includes into the centrallaw.f

We do not need to be afraid of too much warmingpilaee, because all the surplus of the heat isnaglaiing in the
heat accumulator.

Besides that, we shell embed the heat pump whittrcenduct heat of the water from well (+10C) intetalternator

which is also on the road of central circulatiortteé air and we have the same effect - warmingthiside the object,
and surplus of the heat accumulates into the sttmage.



Picture 4 - regime winter day - winter night

Sanitary hot water for the house needs is mostiymivey partly using the energy of the sun (total 86fmeeded
energy). About 10% of the sun collector was orgeghilike special whole. The pipes of the collecta eonstantly filled
with liquid which is not icing until the temperatuis -50C. When there is a sunlight, automaticedran the circulating
pump which pushed the warmed liquid into the 5@@sdi volume alternator where warms the sanitaryewanly in the
case that the sun energy can not warm the wat#reoworking temperature, it warms by electric hegiatil the 15% of
energy which is needed for warming the sanitaryewat



3.2. REGIME WINTER —-NIGHT

The heat which is accumulated in the stone accuonleeeps the heat in the dinning room accordireggrinciple of
the floor warming, by night. By central circulatitige air (processors conduct with work of fan) weote the lousiness of
heat from the object during the process of assuimé@ag from the accumulator of the heat.

3.3. REGIME SUMMER-DAY

Big glass area of the house can get to coming tachnsun energy into the house by summer. Fromrézesion that
energy is reducing on that way that on the begmoirspring we put half transparent blind on thecpk prediction for that
on the outside part of the glass.

Heat which enters to the house drops off by thérakairculating the air in the heat accumulatod #me temperature in
the house keeps on required level.

If there is a need, we pass the wells water trahghcentral alternator and on that way we are ngdihe air in the
house.

During the summer, hot water is warming only by shia energy.

Picture 5 - regime summer day - summer night



3.4. REGIME SUMMER-NIGHT

When the temperature of outside air during the triigls under the 20C, third fan is activatingidtinjecting outside
air through heat accumulator, air gets out from dbgcts through the open windows and chimney avaling the

accumulator of the heat.
It is conducting with the work of all units by pessor: fan, pump, opening and closing the windowd a

electromagnetic water pipes.

4. ENERGY BALANCE SHEET

Big heat capacities of the house (to change thpeemture inside for 10C we need to bring in /outertben 2100kWh
of heat energy) make possible stabile climate ¢andi in the house.

4.1 OVERTAKE THE SUN ENERGY (Chart 1.)

verandah collectors
energy / -
Averag Utilit energy " energy
mont day For 90 Utility For 80
e temp. y for 30 for 30
h (kWh/m2 m2 50% m2
(0C) ) 90% days days
X +12,5 3,1 2,8 252 7560 1,6 128 3840
Xl +6,7 15 1,3 117 3510 0,8 64 1920
Xl +2,0 1,1 1,0 90 2700 0,5 40 1200
| -0,5 14 1,3 117 3510 0,7 56 1680
Il -1,3 2,3 2,0 180 5400 11 88 2640
I} +6,4 3,3 3,0 270 8100 1,6 128 3840




4.2. LOSSINESS OF THE HEAT ENERGY (Chart 2.)

losses kWh/day

month Average 1¢c) | wai | glass According to the | Changing the Total
temp. C) ground air daily
X +12,5 6 5 28 80 29 162
XI +6,7 12 9 57 80 55 201
Xl +2,0 16 12 76 80 75 243
| -0,5 19 14 90 80 89 263
I -1,3 20 15 95 80 93 283
] +6,4 12 9 57 80 55 201

4.3 ENENERGY BALANCE (Chart 3.)

Total
) Solar energy which we have got from the Additional energy
month lousiness by )
collector and through the verandah which we need (kwh)
month
X 4860 11400
Xl 6030 5430 600
Xl 7290 3900 3390
| 7890 5190 2700
Il 8490 8040 450
1] 6030 11940

7140 kWh




From the upward chart, we can see that accordiaglculation, besides the sun energy, for warrtieghouse we
need from other sources total 7000 kWh of the kaatgy, or total 20 kWh/m2 by year. If the measyinvhich will be
made during the next winter show right values, tiasse will belong to the top of the list of enegdficient houses in the
world.

Picture 6 - interior



