
PROJECT STATEMENT:

CAMPHILL Rotvoll is an interdisciplinary effort to raise awareness and competency
regarding sustainable architecture in the building sector. The project aims to
complete Scandinavia`s first retrofit of a single unit building to zero-energy

standards.

THE AIM:

To develop a house for students with special needs to live, to learn, to work and to
communicate with the society.
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THE REFURBISHMENT OF ROTVOLL BARN



WIND (south west)

SOUTH SUN

SITE LOCATION & ENVIRONMENTAL FEATURES



SITE CONDITIONS AND FEATURES



ATRIUM & DOUBLE SKIN FAÇADE

ECOTECT SOLAR ACCESS ANALYSIS

Good atrium/SDF 
position w/ good 
solar access



Solar collector and PV positions

Vertical walls + highest 
solar access = Solar 
collectors!

43 deg roofs + highest 
solar access = PV Panels!

ECOTECT SOLAR ACCESS ANALYSIS



DESIGN CONCEPT



FIRST FLOOR PLAN

PRIVATE ROOMS

WORKSHOPS

COMMON ROOMS

SERVICES



SECOND FLOOR PLAN
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TOP FLOOR PLAN

PRIVATE ROOMS

COMMON ROOMS

SERVICES



BASEMENT FLOOR PLAN

WORKSHOPS



SECTION AA

CIRCULATION

CAFE



FAÇADE  

South Facade

Section BB



FAÇADE  

East Facade

West Facade



STRUCTURAL DETAILS



SUMMER ENERGY STRATEGY



WINTER ENERGY STRATEGY



• 1 family = 3 persons ; “2 bed house” ; 
(1xU12)

• 6 students ; “5 bed House” ; (4xS08)

• We have 2 families and 12 students

– 2 of U12 + 2 of 4xS08 ; 2x2.5m2 + 8x6.4m2 
> 17.8 m2

Position

SOLAR COLLECTOR PLACEMENT 01



• 16-20 students ; 4 of “5 bed House”; 
4 of (4xS08)

– 4x(4xS08) ; 4x6.4m2 > 25.6 m2

Total we need 25.6+17.8 > 43.4 m2 

Position

SOLAR COLLECTOR PLACEMENT 02



DAYLIGHT CONDITIONS



DAYLIGHT CONDITIONS



Illumination levels 
and limiting glare 
indices for various 
functions.

ILLUMINATION LEVELS RECOMMENDATIONS





DUCT ROUITNG



Thermal analysis



Electricity demand =  183 325.27 kWh

Heat demand = 100 117.42 kWh

-Total energy demand = 283 475.97 kWh

ENERGY DEMAND ECOTECT & NS3031
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• Heating

• Domestic hot water

– Solar collector 60%

– District heating 40%

• Space heating

– District heating 

• Electricity

• Photovoltaic panels 11%

– (19 836.00 kWh / 183 325.27 kWh = 11%)

Total delivered energy = 247 071.15 kWh

70.31 kWh/m2 < 79 kWh/m2 = Energy label A

DELIVERED ENERGY NS3031 AND ENERGY LABELING 2010



PASSIVE HOUSE PLANNING PACKAGE, OTHERS



PASSIVE HOUSE REQUIREMENTS value

U-value external wall ≤0.15 W/(m2K)

U-value roof ≤0.13 W/(m2K)

U-value floor ≤0.15 W/(m2K)

U-value window ≤0.80 W/(m2K)

U-value door ≤0.80 W/(m2K)

Normalized thermal bridge- value ≤0.03 W/(m2K)

Yearly mean temperature 

efficiency for the heat recovery 
unit

≥80 %

SFP- factor ventilation system1 ≤1.5 kW/(m3/s)

Leakage number when 50 Pa, n50 ≤0.6 h-1

THEORETICAL ARCHIVED 
VALUES

Walls U ≤ 0.10 W/m²K

Exterior to ambient U = 0.099 W/m²K

Exterior to ground U = 0.097 W/m²K

Roof U = 0.1 W/m²K

Floor U = 0.099 W/m²K

Windows

Glazing, U-value U = 0.70 W/m²K

Frame, U-value U = 0.70 W/m²K

g-value 0.50

Summer Shading

South façade 90%

West, East facades 50%

Heating & Ventilation

District heating 22.2 kWh/ m²a

Heat recovery unit efficiency 88%

Solar DHW fraction 15%

Electricity demand for 

appliances

14.4 kWh/ m²a

NORWEGIAN PRODUCTS Producer Name
Solar collector Velux U12 and S08

Photovoltaic (not Norwegian)

Sharp / 

PowerView

NU-U235F1/Smart 

Glass
Windows Nordan Tech 0.7
Door Nordan Tech 0.7
Skylight Velux GPU/GPL
Water tank OSO Maxi buffer 17RB

Material Manufactory Name
Wall/roof Insulation Glava EXTREM 33 PLATE
Floor Insulation Glava EPS S 150
Vapor barrier Isola SD5 Dampbrems
Wind barrier Isola Soft Vindsperre

PH REQUIREMENTS, THEORETICAL ACHIEVED VALUES AND PRODUCTS  



CONCLUSION



Atrium and double skin façade in the south. PV Panels and solar collectors on the south 
elevation.   

3D MODELING OF THE PROJECT


