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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.

By
Javad Darvishi
Syed Hasnain Abbas Shah

Safura Abdiha

THE REFURBISHMENT OF ROTVOLL BARN
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SITE LOCATION & ENVIRONMENTAL FEATURES
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SITE CONDITIONS AND FEATURES



ATRIUM & DOUBLE SKIN FACADE

Good atrium/SDF
Insolation Analysis .y
rwrsamen | pOSition W/ good
solar access
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ECOTECT SOLAR ACCESS ANALYSIS



Solar collector and PV positions

OBJECT ATTRIBUTES

Total Radiation
e Range: 80 - 1016000 0 Whind
) ECOTECT v8

43 deg roofs + highest
solar access = PV Panels!

Vertical walls + highest
solar access = Solar
collectors!

ECOTECT SOLAR ACCESS ANALYSIS
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DESIGN CONCEPT
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FIRST FLOOR PLAN

PRIVATE ROOMS

WORKSHOPS

COMMON ROOMS

SERVICES
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SECOND FLOOR PLAN



)w

o o ol Do

1\e
=]
(s}

’w

808
Common H\W

r )

@ PRIVATEROOMS

Ecq

B coMMONROOMS

BLOW UPPLAN B SERVICES

TOP FLOOR PLAN



BASEMENT FLOOR PLAN
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Dormitory
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Office, Multifunction,Cafe Kitchen,

Section BB

Atrium, Entrance Lobby, Cafe Kitchen. Dormitory, Workshop. Lectures, Workout, multifucntional

tudent Housing Family housing

= il ”"ll!lln\

Dormitory

Norkshop, Workout, StudentHousing

m m m Office Multifunction,Cafe.Kitchen,
B .

I mnn ||| WLLLLILL] Il ‘
.._.7fff.’l!!!ff!f!\""“ o )
0O [ |'1"| [T

South Facade

FACADE



Dormiton

|l

il
Family&Student Housing D l D D D D ED

East Facade

"l

oy

P _
P S
R

[

West Facade

FACADE



=

Guwy
-

le[\l 4

:
:
LS :
»
HE] -
nmm .ﬂwo e
L o O
-
>
- iz
R 1
g
s 3
¥

STRUCTURAL DETAILS
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SUMMER ENERGY STRATEGY




WINTER ENERGY STRATEGY




Collector sizes

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

* 6 students ; “5 bed House” ; (4xS08) &
* We have 2 families and 12 students

VELUX solar collectors canako be installed

—20fU12 + 2 of 4xS08 ; 2x2.5m2 + 8X6.4mM2  wwrsewominrmrmn:

This ub{e provides an example of the szs of collector available and how many col lectors per person in each househol d are required.

>17.8 m2

—- M —in s [ _— 1 =
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ey (11 e 0 e 0000 &&= 0000 &5
i 000 e 0000 &= 00000 eee 000000 &5

The range of VELUX collectors allow you to choose a solution that suits your requirements giving you flexibility in choice.

§5e
gie

Size {cm) heigt

Available in four different sres and using standard VELUX flashings, it can even b2 combined with new or existing VELUX roof windows
to ensure s visually attrac tive roof design

For information anwhich optionis the cormect one for you, please contact a specialist instalier who will be able to give you a customised quote. For mone
information on where to find an acoredited solar installer please visit www.car bon-neut ralhome.couk or www.carbon-neut ralhome ie

Position

SOLAR COLLECTOR PLACEMENT 01



Collector sizes

e 16-20 students ; 4 of “5 bed House”; 2
4 of (4xS08)

— 4x(4xS08) ; 4x6.4m2 > 25.6 m2 | o

uR

Stz (cm) heigt
gge
jie

Size em) width

Total we need 25.6+17.8 > 43.4 m2 Eux st st

This table provides an example of the s of collector available and how many collectors per person in each household are required.

Typical solar
hot water system
Position L B o R s BT s B

Deaten | ] a2 0 2 &= 00 &= OO s
R 1] s 0 emw 0000 o 0000 &5
——— 000 e 0000 && 00000 see 000000 &

The range of VELUX collectors allow you to choose a solution that suits your requirements giving you flexibility in choice.

Available in four different sres and using standard VELUX flashings, it can even b2 combined with new or existing VELUX roof windows
to ensure s visually attractive roof design

For information onwhich option i the cormect one for you, please contact a specialist irstalier who will be able to give you a customised quote. For mone
information on where to find an accredited solar Fstaller please visit wew car bon-neut ralhome couk or www.car bon-neut ralhome e

SOLAR COLLECTOR PLACEMENT 02



Daylight Analysis
Daytighting Levels

Vaboe Range: 40 - 1000 ke

(c) ECOTECT vo

DAYLIGHT CONDITIONS

1 Casual assembly work

Rough/heavy work

Medium assembly work |

g8 8

Dwellngs

Living / reading / study
Kitchen [/ baedroom [/ hall

50/ 150/ 300
300 /350 /150

Location luminonce (lux or Im/m2) Umiting glare index
Entronce hall 150 2
Stairs 150 2
Comaor 100 rzs
Outdoorentrance X0 z
Casuol ossembly work 200 25
Rough/heavy work 300 2
Mediurn assem bly work 500 25
Fine assembily work 1000 z
Precision work 1500 14
Genergl office work 00 19
Computer room 750 14
Cerawing office 750 16
Fling room 300 2
Shop counter S00 22
Supermarkat 00 2
Classroom 30 16
Loboratory 00 14
Public house bort 150 74
Restaurant 100 22
Kitchen 500 2
Dwelings

Living / reading / study S0 /150 7300 N/A
Kichen / bedroom / hall 300/50 /150 N/A
Liteary

Reoding orea / tobles / counter | 200 /400 / 600 9/16716
N/A = not opplicoble




Daylight Analysis
Ourhging Loviin

- -

Classroom 300
Restaurant 100

Kitchen S00
Dwellings

Living / recding f study S0/150 /300
Kitchen /[ bedroom [ hall 300 /3507150

»  General office: 500lux

Daylight Analysis
Daylighting Levels

b Pange 56 800 e
#HICOTICT Vo

DAYLIGHT CONDITIONS



lllumination levels
and limiting glare
indices for various
functions.

¢ General office: 500lux

Location llvminance (lux or Im/m2) Limiting glare index
Entrance hall 150 22
Stairs 150 22
Comidor 100 22

4 Quidoorentrance 30 A
Cosual assembly work 200 25

I Rough/heavy work 300 28

I Medium assembly work 500 25 I
Fine cssemblywork 1000 22
Precisionwork 1500 14
General office work 500 19
Computer room 730 16
Drowing office 730 16
Filingroom 300 22
Shop counter 200 22
Supermarket 200 22

I Classrcom 300 146
Laboratory 500 146
Public house bar 150 22

I Restaurant 100 22
Kitchen 500 22
Dwellings
Living / reading / study S0 /150 7 300 N/A
Kitchen f bedroom [ hall 300/50/150 MNAA
Library

200 / 600 f 400 19716716

I Reading area [ tables [ counter

M/A = not applicable

ILLUMINATION LEVELS RECOMMENDATIONS



E nterior lighting -




HWAC SYSTEM
PUBLIC AREA

HWAC SYSTEM
PRIVATE AREA

DOBEEL SKIN FACADE
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Thermal analysis



9.00

8.00

7.00 -
i
6.00 - m Cooling
® DHW
5.00 - B Equitment
4.00 | H Lighting
B Pumps
3.00 - ® Fans
B Heating
2.00 -
1.00 -
0.00 T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12

Electricity demand = 183 325.27 kWh

Energy Budget
Heat demand = 100 117.42 kWh

B Heating
-Total energy demand = 283 475.97 kWh ® Fans

® Pumps

H Lighting

B Equitment
B DHW

M Cooling

ENERGY DEMAND ECOTECT & NS3031




Heating
« Domestic hot water * Space heating
— Solar collector 60% — District heating
— District heating 40%

ENERGIMERKE Electricity

Energieffektivt * Photovoltaic panels 11%
— (19 836.00 kWh /183 325.27 kWh = 11%)

Total delivered energy = 247 071.15 kWh

Lite energieffektivt

DELIVERED ENERGY NS3031 AND ENERGY LABELING 2010



Passive House Verification

Bulding

Locstion and Climate
Street

Postcode/Caty

Country

Bulding Type

Home Owner(s) / Client(s)

Strest
Postcode/City

Aschitect
Strest
Postcode/Cay

Mechanical System

Rotvoll barn Group 05
Ser-Trenderlag

Hans Collins vel 5

7053 Trondheim

‘Norway/Trondhoim

Apartment Building

(Camphill Norway

.Tmndim im

Group 05 NTNU Sustainable MSc class

Alfred Getz vei 3

7491 Trondheim

joeb Dipl.-Ing. Norbert Starz

N-Trondheim

Street Bahnhofstr. 49
Postcode/Cty.  D-64319 Pfungstadt
Year of Construction 2012
-
Number of Dwelling Unats 33 Intenor Temparature 20.0 <
< |
Entlosed Volume V, 6424.5 m Intérnal Heat Gams 0.0 Wi
Number of Occupants 1004
Speciic Demands with Reference to the Treated Floor Asea
Trested Flooe Avea 3514.0
Appliod: Monthly Method PH Contificate: Fulflled?)
Specific Space Heat Demand: 15 KWhi(ma) 15 KWhi(m’a) Yes
Pressurization Test Result 0.6 nt 06 n* Yes
Specific Primary Energy Demand
(DO, Heating, Coolieg, Auxdisry and Household 60 KWhi(m?a) 120 KAK(mRa) Yes
Blectricity):
Specific Primacy Energy Demand 2
(DO, Houting and Auxiary Electricity): 2% KWhi(m“a)
Specific Primary Ener gy Demand
Energy Conssrvation by Solar Electricy: kWN(m’a)
Heating Load: wim®
Frequency of Overheating: 0 % aver | 25
Specific Useful Cooling Ener gy Demnand: KWhi{m®a) 15 kAN(ma) |

Calculation Ek city / b

| Heat Gains

Doy Type: |Resdentis |

Internal Heat Gains

w1

rmmvmumlwwuw: vl
Fil in 0 M0 worksheet!

Planned Number of Occupants:

15 ]v«r‘:m :I

153

152

PASSIVE HOUSE PLANNING PACKAGE, OTHERS




PASSIVEHOUSEREQUIREMENTS |~
015 Wi
013 Wi
015 Win
080 Wm0
080 Win

Normalized thermal bridge- value <0.03 W/(mZK)

Yearly mean temperature >80 %
efficiency for the heat recovery
unit

SFP- factor ventilation system®

Leakage number when 50 Pa, ng, <0.6 ht

NORWEGIAN PRODUCTS

<1.5 kW/(m3/s)

Velux
Sharp /
PowerView
Nordan
Nordan
Velux

0SsO

Glava
Glava
Isola
Isola

Exterior to ambient
Exterior to ground

U =0.099 W/m?2K

U=0.097 W/mK

U=0.1 W/m%K
U=0.099 W/mK

Glazing, U-value U=0.70 W/m?3K

Frame, U-value U=0.70 W/m?3K

g-value 0.50
I south fagade 90%
_ West, East facades 50%

Heating & Ventilation

_ District heating 22.2 kWh/ m?a
Heat recovery unit efficiency 88%
Solar DHW fraction 15%

U12 and S08
NU-U235F1/Smart
Glass

Tech 0.7

Tech 0.7
GPU/GPL

Maxi buffer 17RB

Electricity demand for 14.4 kWh/ m3a

appliances

EXTREM 33 PLATE
EPS S 150

SD5 Dampbrems
Soft Vindsperre

PH REQUIREMENTS, THEORETICAL ACHIEVED VALUES AND PRODUCTS




ALTEI’I’IVE

ACTIVE SOIAR'SIRAIEGIES
(solar collerctors)
PASSIVE SOLAR STRATEGIES

(double skin facade, thermal mass, natural
daylighting, cross ventilation)

Renewable

Energy savings

REMJCE HEAT LOJF [ NEED For (otink

KYOTO PYRAMID passive emcey tricm PRocess

CONCLUSION



PV Panels and solar collectors on the south
elevation.

3D MODELING OF THE PROJECT



