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Solar Power offices

A Model of Low-carbon Office Building
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The miniature city covered with solar membranes.
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1 ELES BERICEVO COMMON USE AREAS
1.4. Entrance into the complex

1.1.1. Entrance lobby 100.00m?

1.1.2. Reception desk 2 workspaces 36.00 m*

1.1.3. Central Surveillance System (CSS) 20.00 m?
1.1.4. Storage room 10.00 m?

1.2. Educational facilities

1.2.1. Classroom 1 30 persons 65.00 m?

1.2.1.a Classroom 2 30 persons 65.00 m?

1.2.2. Library 1 workspace 150.00 m?

1,2.2.a Central archive 1 workspace 70.00 m?
1.2.3. Reading room 20.00 m?

1.3. Recreation facilities

1.3.1. Workout room 120.00 m?

1.3.1.a Cloakroom - men (showers, restroom) 8.00 m?
1.3.2. Cloakroom - women (showers, restroom) 8.00 m?
1.4, Catering facilities

1.4.1. Canteen

1.4.1.a Dining hall 100 persons 160.00 m?

1.4.1.b Kitchen 50.00 m?

1.4.1.c Storage and refrigeration rooms for the kitchen 30.00 m?
1.4.1.d Bar with a counter 40.00 m?

1.4.2. Catering area toilets

1.4.2.a Toilers - men’s 15.00 m*

1.4.2.b Tollets - women's 15.00 m?

1.4.2.c Toilets - handicapped 3.50 m?

1.4.3. Catering staff service rooms

1.4.3.a Cloakroom - men's 6.00 m?

1.4.3.b Washroom - men's 2.50 m?

1.4.3.c Toilet- men's (1 stall + urinal) 4.00 m?

1.4.3.d Cloakroom - women's .00 m?

1.4.3.e Washroom - women's 2.50 m?

1.4.3. Toilet - women's (1 stall) 2.50 m?

1.5. Service rooms

1.5.1. Conference room 1 15 persons 40.00 m?

1.5.2. Conference room 2 15 persons 40.00 m?

1.5.3. Conference room 3 15 persons 40.00 m?

1.5.4. Photocopy room - photocopying, printing,cutting 1 workspace 20,00 m?
1.5.5. Janitor 1 workspace 16.00 m?

1.5.6. Mail room (incoming/outgoing mail) 2 workspace 24.00 m?
1.5.7. Refreshments (soda dispensers) 30.00 m?

1.5.8. Smoking rooms 5.00 m?

1.5.9. Toilets

1.5.9.a Toilets - men's 32.00 m?

1.5.9.b Toilets - women's 25.00 m?

1.5.9.c Toilets - handicapped 13.50 m?

1.5.9.d Toilets - handicapped 2 3.50 m?

1.6. Technical rooms

1.6.1. Power supply rooms (UPS) 100.00 m?

1.6.2. Diesel power generator 50.00 m?

1.6.3. Climatic control room / NCC/RCC 80.00 m?

1.6.4. Climatic control room / Offices 120.00 m?

1.6.5. Climatic control room / Technology rooms 80.00 m?
1.6.6. Boiler room 50.00 m?

1.6.7. Fire extinguishers 20.00 m?

2. SYSTEM OPERATION DIVISION

2.1. System operation division management

2.1.1. Office (senior management) 2 workspaces 90.00 m*
2.1.2. Office (middle management) 4 workspaces 96.00 m?
2.1.3. Staff office - noisy 2 workspaces 24.00 m?

2.1.4. Conference room 10 stations 50.00 m?

2.4,5. Storage room 10.00 m?

2.2, Operation service

22.1. Offices

2.2.1.a Office (middle management) 1 workspace 24.00 m?
2.2.1.b Staff office - quiet 11 workspaces 132.00 m?
2.21.c Staff office - noisy 5 workspaces 60.00 m?

2.2.1.d Storage room 10.00 m?

2.2.2. Control centre

2.2.2.a National control centre (NCC) 4 workspaces
2.2.2.b Regional control centre (RCC) 3 workspaces 320.00 m?
2.2.2.¢ Visitors' room 20 persons 40.00 m?

2.2.2.d Multifunctional crisis room 12 persons 48.00 m?
2.2.2.e Reference archive 15.00 m?

2.2.2.f Commen rest room 18.00 m?

2.2.2.9 Small rest room 6.00 m?

2.2.2.h Small rest room 6.00 m?

2.2.2.i Dining hall 6 persons 18.00 m?

2.2.2,f Kitchen 18.00 m?

2.2.2.k Cloakroom 30 persons 12.00 m?

2.2.2.1 Bathroom 15.00 m2

2.2.2.m Toilets 12.00 m?

2.2 3. Operator Training Simulator (OTS)

2.2.3.a OTS centre 2 persons 100.00 m?

2.2.3.b Trainer room - glass wall overiooking the OTS 5 persons 40.00 m?
2.2.3.c Archive 10.00 m?

2.3. Operation support service

2.3.1. Office (middle management) 1 workspace 24.00 m?
2.3.2. Staff office - quiet 12 workspaces 144.00 m?

2.3.3. Staff office - noisy 1 workspace 12.00 m?

2.3.4. Storage room 10.00 m#
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2.4. Power system development service

2.4.1. Office (middle management) 1 workspace 24.00 m*
2.4.2. Staff office - quiet 12 workspaces 144,00 m?

2.4.3. Staff office - noisy 1 workspace 12.00 m?

2.4.4. Storage room 10.00 m?

2.5. Process control systems service

2.5.1. Office (middle management) 1 workspace 24.00 m?
2.5.2. Staff office - quiet 15 workspaces 180.00 m?

2.5.3. Staff office - noisy 1 workspace 12.00 m?

2.5.4. Storage room 10.00 m?

2.8. Secondary systems service

2.6.1. Office (middle management) 1 workspace 24.00 m?
2.6.2. Staff office - quiet 30 workspaces 360.00 m?

2.6.3. Staff office - noisy 1 workspace 12.00 m?

2.6.4. Safety control center 12 persons 30.00 m?

2.6.5. Storage room 10.00 m?

2.7. Technical and technology rooms

2.7.1. Technical operating infrastructure (TOI) 300.00 m?

2.7.2. TOl Administration 3 persons 45.00 m?

2.7.3. ICTD, TS office - noisy (desk for 6 persons) 2 workspaces 24.00 m?
2.7.4. SPSV storage for EMS equipment 20.00 m?

2.7.5. Collocation area for external users 90.00 m*

2.7.6. RPS and UPS auxiliary equipment 20.00 m?

2.7.7. Secondary systems service storage room 50.00 m?

2.7.8. Protection systems laboratory 30.00 m?

3. MARKET MONITORING DIVISION

3.1. Market monitoring division management

3.1.1. Office (senior management) 2 workspaces 90.00 m?
3.1.2. Staff office - noisy 1 workspace 12.00 m?

3.2. Contract and settlement service
3.2.1. Office (middle management) 1 workspace 24.00 m*
3.2.2. Staff office - quiet 7 workspaces 84.00 m?

3.3. Strategy and risk management service

3.3.1. Office (middle management) 1 workspace 24.00 m?
3.3.2. Staff office - quiet 5 workspaces 60.00 m?

3.3.3. Staff office - noisy 3 workspaces 36.00 m?

<]

4. MAINTENANCE CENTRE LJUBLJANA (MC LJ)
4.1. Offices of the MC Ljubljana

4.1.1. Office (middle management) 3 workspace 72.00 m?

4.1.2. Staff office - quiet 10 workspaces 120.00 m*

4.1.3. Staff office - noisy 25 workspaces 300.00 m?

4.1.4. Archives of the MC Ljubljana 80.00 m?

4.2 Workshops and warehouse of the MC Ljubljana

4.2.1. Assembly tower 70.00 m?

4.2.2. Rack warehouse - ground floor 180.00 m?

4.2.3. Rack warehouse - ground floor 120.00 m?

4.2.4. Rack warehouse - first floor 300.00 m?

4.2.5. Floor warehouse 1,200.00 m?

4.2 6.Floor warehouse - surplus, material, miscellaneous 1,200.00 m?
4.2.7. Office 1 workspace 32.00 m*

4.2,8. Restroom with locker room 16.00 m?

4.3. GARAGES OF THE MC LJUBLJANA

4.3.1 Garages

4.3.1.a Garage for freight vehicles and trailers 5 parking spaces 250.00 m*
4.3.1.b Garage for vans and all-terrain vehicles 15 parking spaces 300.00 m?
4.3.1.c Garage for work machinery and trailers 19 machines 300.00 m?

4.3.2. Mechanic’s shop 120.00 m?

4.3.3. Car wash 80.00 m?

4.3.4. Mechanic's shop warehouse 80.00 m*

4.3.5. Office 2 workspaces 12.00 m?

4.3.6. Restroom with cloakroom 16.00 m?

4.4. DS Bericevo

4.4.1. Office

4.4.1. DS Foreman's office 1 workspace 24.00 m?
4.4.2. Workshops.

4.4.2.3 Machine workshop with welding station 8.00 m?
4.4.2.b Electrical workshop 48.00 m?

4.4.2.c DS measuring chamber 42.00 m?

4.4.3. Warehouses

4.4.3.a DS small tools storage room 150.00 m?
4.4.3.b Flammable materials storage 20.00 m?
4.4.3.c Gas storage 6.00 m?

4.4.4. Service rooms

4.4.4. Compressor room 9.00 m?

4.5. OHL Berievo
4.5.1. OHL small tools storage room 25.00 m?
4.5.2. Storage room, chain saw service station 50.00 m?

4.6. DS and OHL service stations

4.6.1. DS cloakroom 25 workspaces 120.00 m?

4.6.2. OHL cloakroom 25 workspaces 120.00 m?

4.56.3. Utility room (washing machine, dryer) 15.00 m?

4.6.4. Drying room for clothes, shoes 63.00 m?

4.6.5, Facilities (showers, toilet, urinals, washing room) 48.00 m?
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The miniature city of solar power under the sunlight.
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— = — ——" + 1 ELES BERICEVO COMMON USE AREAS
i @ 1.1, Entranca Into the comples
111 Enrance lobby 100,00
112 Recoption desk 2 works
1.1.3. Central Surveillance System (CSS) ZD 00 m*

|
|
O

121 Glassroom 1 30 persans 65,00 m*
1212 Classmom 2 30 persons 65,00 m*
122 Library 1 workspace 150.00 m?
1.22.3 Central archive 1 workspace 70,00 m?
12.3. Reading room 20,00 mé

1.3, Recreation facilitios

1.3.1 Workout room 120,00 v

1313 Cloakroom - men (showers, restroom) 8.00 m?
1.32. Cloakroom - womer (showers, restroom) 8,00 m*
1.4, Catering facilities.

141, Canteen

14.1.a Dining hall 100 persons 160,00 m*

1.4 1.b Kitchen 50,00 me

1.4 1.¢ Storage and refngeration rooms for the kitzhen 30 00 r®
1.4.1.d Bar with a countar 40,00 m

142 Catering area toilets

1,428 Tollers - men's 15,00 m*

142 Tollets - women's 15.00 m?

14.2.c Tollets - handicapped 3.50 m*

5

143 Toilat- many's (1 stall + urinal) 4.00 m?
1434 Cloakroom - women's 600 m*
14.3.¢ Washroom - wamen's 2 50 m?
1431 Tolet - wornen's (1 stal) 2 50 m?

1.5. Service rooms.

151 Gonferenca room 1 15 persons 40,00 m*

152 Conference room 2 15 persons 40,00 m*

1.5.3 Gonforence room 3 15 persans 40.00 m”

1.5.4. Photocopy room - photocopying., printing.cutting 1 workspace 20,00
155, Janitor 1 workspace 16,00 m

1.5.6. Mall room (incoming/outgoing mai) 2 workspace 24 00
1,57 Refreshments (soda dispensers) 30.00 m

158, Smoking rooms 5,00 m

159 Tolets

15.9.a Tollets - men's 32.00 m?

1,590 Toets - women's 25.00 mé

1,59 ¢ Tolets - handicapped 13 50 m?

15.9.d Tollets - handicapped 2 3.50 m*

1.8, Tochnical moms
161 Power supply rooms (UPS) 100,00 m?

1.6.2. Diesel power generator 50.00 m*

16.3. Climatic control room | NCG/RCC B0,00 e

16.4, Climatic control room / Offices 120.00 mé

1,65 Climatic control room / Technalogy fooms 80,00 m?
16 6. Boller room 50.00 m*

116.7. Firm axtinguishers 20,00 m*

2. SYSTEM OPERATION DIVISION

@ 2.1 System operation division management
211, Offcs (senior management) 2 workspaces 90,00 m
212 Offce (middle management) 4 workspaces 96,00 m*
213 Stafl office - notsy 2 workspaces 24.00 mé
214, Conference room 10 stations 50,00 m*
2.45. Storage room 10,00 me

221 a Officn (middie management) 1 workspace 24 00 m?
221 Staff office - quiet 11 workspaces 132 00 m*
2.2.1.c Staff office - noisy 5 workspaces 60.00 m?
22.1.d Storage room 10,00 m*
222 Control
2.2.2.3 National control centre (NCC) 4 workspaces
2.2.2b Reghonal control cenire (RCC) 3 workspaces 320,00 m?
2.22.¢ Visitors' room 20 persons 40.00 m*

‘ X 2.2.2. Mulifunctional crisis room 12 pefsons 48,00 m*

223 Operator Training Simulator (OTS)

2232 OTS centre 2 persons 100.00

2,23 Trainer room - glass wall overiooking the OTS 5 parsons 40.00 m*
223 Archive 10,00 m*

@ 2.3 Operation support serv
D o o a4 worapece 2400 me
2.32 Staff office - quiel 12 workspaces 144,00 m*
233, Stafl offce - noisy 1 workspace 12.00 m#
2.34 Sorage room 10.00 M

@ 2.4 Powsr system developmant service
2.4.1. Offics (middie management) 1 workspace 24.00 m*
2.4.2 Siafl offce - quiet 12 workspaces 144.00 m’
2.4.3 Staff office - noisy 1 workspace 12.00 m*
2.4.4. Storage room 10,00 m*

757 Ofien (i mmwmm 1 oriogere 2400 m
252, Staf offics - quiet 15 workspaces

253 Stafloffics - m-ymmmumm-

2.5.4. Storage room 10,00 m:

2.6, Secondary syst
76 Oicn (mce managament) workspace 2400 7
2,62 Staff offce - quiet 30

563 Sttt alen -ty 1 wonapace 120018

2.6.4. Salaty control center 12 persons: 30.00 m*

265 Storage room 10.00 m?

2.7 Tochnical and technology rooms

2.7.1. Tochnical operating infrastructurs (TOI) 300,00 m

2.7.2. TOI Administration 3 persons 45,00 m?

2.7.3.1CTD, TS office - noisy (desk for 6 persons) 2 workspaces 24.00 m*
274 SPSV storage for EMS equipment 20.00 m

275, Collocation area for extemal users 90,00 m*

276 RPS and UPS auxllary equipment 20.00 m

2.7.7. Secondary systams servica storage room 50.00 mt

2.7.8. Protection systams laboratory 30.00

3. MARKET MONITORING DIVISION

@ 3.1 Market monioring division management
3.1.1 Office (senior management) 2 workspaces 90.00 m*
3112 Stffoffcs - noisy | workspaca 12,00 m:

32 Contract and settiement service
321, Offos e maragement) | worksoace 2400
322 Staff office - quiet 7 workspaces.

3.3 Strategy and risk management sarvics
3.3.1. Office (middia managemont) 1 workspace 24 00
plan - ground floor - 1:200 3.32. Stafl offico - quiet § workspaces 50,00 m*

333, Staff offica - noisy 3 workspaces 36.00 m

n MAINTENANCE CENTRE LJUBLJANA (MC LJ)
1. Offices of the MC Ljubljana

a 1.1 Office (middle management) 3 workspace 72.00 m?

4.1.2, Staff offics - quiet 10 workspaces 120.00 m*

413 Staft office - noisy 25 workspaces 300.00 ¢

4.1.4. Archives of the MC Liubljana 80.00 m?

®  42Workshops and warshouse of the MC Ljubljana
4.2.1. Assambly towsr 70.00 m?
422 Rack warehouse - ground floor 18000
4.2.3. Rack warhouse - ground floor 120,00 m?
4.2.4 Rack warehouse - first floor 300,00 m?
425, Floor warehouse 1.200.00 m?
4.2,6,Floor warehouse - surplus, material, misceflanecus 1,.200.00 m?
427 Office 1 workspace
428, Restroom wih locker room 16,00 m*

£33 £ I N 0
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4.3. GARAGES OF THE MC LIUBLJANA
431 Garages
4.31.a Garage for freight vehicies and tralere 5 parking spaces 250,00
4.3.10 Garage for vans and aikterain vehicies 15 parking spaces 300.00 m
4.3.1.0 Garage for work machinery and trailers 19 machines 300.00 m*

432, Mechanic’s shop 120,00 ™

2 00 m!
43,6, Rastroom with cloakroom 18.00 m?

® 44.08 Beritevo
441 Office
44,1, DS Foreman's office 1 workspace 24 00 m#
442 Workshops
4.4.2.8 Machine workshop with welding station 9.00 m#
44215 Elactrical workshop 48,00 m
4.4.2..DS mossuting chamber 42.00 ¥
443 Warshouses
4.4.3. DS smal tools storage room 150,00 m*
4435 Flarmable materiats storage 20.00 ¢
443G Gos wiorage 6.00 m
444 Service room
4.4.4. Compressor room §.00 m*

45 OHL Ber
4.5.1. OHL small lools storage room 25,00 m*
4.5.2. Storage room, Ghain saw pervice station 50.00 m’

4.6, DS and OHL service stations
4.6.1. DS cloakroom 25 workapaces 120,00 m*
462 OHL cloakroom 25 workspaces 120 00 m?
463, Uity room (waahing maching, dyer) 1800 !
. Drying foom for clothes, shoes 8300 m

ollet, urinals, wnmng
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Sunlight pours into the office building through the solar membranes.

The layout and appearance of the building reflects
both the vision and mission of the company ELES.
Both the architectural design and the design of the
installations are based on becoming more fuel efficient
and on the use of alternative energy sources and have
led to a completely carbon neutral design.

It was measured that on average 187 days of the
year are sunny, showing potential for the exploitation
of solar energy and the large effective hamessing of
solar energy for heating and hot water. Depending on
the design object and purpose, and average annual
rainfall of 1,402 mm per year, it is reasonable to include
the installation of rainwater for purposes such as
sanitation, watering, car washing...

The design of the energy system gives priority to the
exploitation of renewable energy sources such as solar
and wind as well as sourcing locally to reduce energy
consumption and reduce CO, emissions. Therefore,
the concept takes info account of local resources
such as groundwater (for direct heating and cooling),
wind to improve natural ventilation, sun for natural
lighting and the use of solar energy, use of rainwater
and wastewater recycling. All ventilation systems are
equipped with automatic regulation and confrol in
the room depending on room occupancy and room
monitoring air quality. Ventilation systems are linked to
a central control system which allows us to perform the
ventilation system in order to optimize the system.

The facility is designed as modern, rational and with the

——— 010 International New Architecture

|

(e

=
L @M g“gé B LD g A, o]
.. ! ! N i ! -

basement plan



use of organic materials. The defining membranes

are formed by solar panels combined with insulafion
and aluminum plates. The interior of the building will
be concrete and natural materials such as wood,
textiles and aluminum. The workshops are designed
as prefabricated concrete halls.

The building is organized as a campus, or miniature
‘city' which clearly reflects the mission and
activity of the company. It also creates a positive
working environment. The concept envisages the
construction phase, as it provides competition. In
the first phase of construction the appearance of
the building is already formed as a complete unit,
so that the second phase can be made at any time
at a latter date. The exterior solar membranes serve
as the character of the building and the company,
whilst also generating electricity. The quantity of
panels used is sufficient to produce enough energy
to cover the amount consumed by the second
phase of construction.

The size of site allows for each program fo be
classified as it's on individual unit or department,
linked together with a collection of ambient atfriums,
with cross connecting bridges which interconnect
the various sections. As well as functioning as the
internal circulation, the atriums also allow natural
light and natural air flow to penetrate the interior
spaces; they also bring nature and greenery to the
office space, which provides the building with a
certain ambience.

Potential: CO; Neutral Building Operation
Energy Balance - Office (6734 m?), Storage and Garage (5000 m?)

Plug-loads (Office; PC,
Printer)

Photovoltaic cells;
Artificial Lighting 8300 m?
(Storage, Garage)

Pumps, Fans

Artificial Lighting (Office)

Cooling (Office)

Heating (Office)

Energy Consumption

Energy Generation

solar panel-roof

metal truss

thermal insulation
reinforced concrete

wrap decorative alu pane

inside thermal insulation

‘suspended ceil

sistemski dvighjeni pod
spodaj razved instalacij
pohodni tiak tekstil ali les

reinforced concrete

suspended ceiling

staircase

sedsoil

ficial stone
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A Sustainable and ECOlogical Space

for Human and Plants — Aarhus University Hothouse
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The new hothouse forms an independent, but connected addition to the existing structure,

which in turn is converted into a botanical knowledge center.

YRI5EE Editor's Tips:

C. F. MollerZ# B &FrfnSaren Jensen Radgivende Ingenior/MEl&{E, TEHBR/RHEA
HAFEYEZE-NFHEENERZTERRME. THENGTES. HHE
FEHHRR AR TREENENEXH.

C. F. Moaller Architects, in co-operation with Seren Jensen Radgivende Ingenigrfirma,
has won the architectural competition for a new hothouse in Aarhus Botanic Garden.

Sustainable design, new materials and advanced computer technology went into the
creation of the hothouse's organic form.
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