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Building facades (Revit 2018)
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Room and space allocation (IDA-ICE 4.8)



Building design
envelope
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TEK-17 nZEB
Roof U-value: 0.13 Wim“K U-value: 0.07 Wim“K
Function Matenals Thickness (mm) Thickness (num)
Fuush (external) roof tiles (11 flt) = -
Memnbran layer EPDM Membramne 20 20
Thermal/air layer air m ltrating barner - -
Structure tumber (90x3135) 315 315
Insulation nuneral wool 260 500
Membran layer vapor retarder
Fimish (internal) Gypsum - -
External walls U-value: 0.18 Wm'K U-value 0.095 Wm K
Function Matenals Thickness (mm) Thickness (mm)
Fumsh (external) honzontal wood panels - -
Membran layer EPDM Membrans 20 20
Thermal/ar layer anr i Mratmge barrier - -
Structure tunber (90x315) 315 315
Insulation Mineral wool 175 350
Membran layer vapor retarder - -
Fimish (intermal) Gypsum . .
Floor U-value: 0.09 Wim K ~ U-value: 0.062 Wim K
Function Materials Thickness (mm) Thickness (mum)
Fimish ( oor) wood oorng - -
Membran layer vapor retarder - -
Insulation mineral wool 350 500
Structure concrete (24.1 mPa) 125 125
Thermal/ar layer damp pro ng - -
Membran layer randon membrane - -
Substrate 1 Concrete (24.1 mPa) 300 300
Substrate 2 hardeore 100 100
Windows WWE 6.6%
TEE-17 SHGC and 8T U-value Internal external
prnissIvVItY
0.15 and 0.1 0.6 0.837 (default)
Windows WWE 6.6%
n7ER SHGC and 8T U-value Internal external
ermissivity
0.15 and 0.1 08 0.837 (default)
Insulation Thermal conductivity Densaty) Speci ¢ heat
Mineral wool 0.036 W/(mk) 20 kg/m’ 750 Jikg K)



Room and space data

Lones People  Lightnung*® Equipment* Occupancy Lightung Equpment
Main area 2 100 W 00 W 0709 17-22 07-09 17-22 0709 17-22
Bathroom 1 100 W 1750 W Never present Always o 07-09 17-22
Bedroom1 1 40W 50 W 21-07 Always o 21-07
Bedroom 2 ] 40w 50 W 2107 Always o 2107

Zones _Height  Heating _Cooling ~Ventilahon ~ ACH | y air

All zones 2.6m 21 L3 AHU CAV 0.5 2 Lism™ height

*Effect (Watt) for equupment and hghtnung was obtaned from [7]
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Envelope transmission:
Norwegian TEK-17 standard
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Energy use: Norwegian TEK-17 standard
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Peak
Purchased energy s
kWh kWh/m? KW
Lighting, faclity 308 5.3 0.17
M | Eguipment, facility 1061 18.3 1.9
M | HVAC aux 272 4.7 0.19
B | Electric heating 3226 5.7 2.8
Total, Faality slectnc 4867 B4.1
Total 4BE7 B4.1

Kwh A
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Envelope transmission: ZEB recommendations

Month | Walls Roof Floor| Windows Doors Thermal bridges
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Energy use: ZEB recommendations

TPeak
Purchased ener 1
e ~demand
kWh kWh/m? kw
Lighting, facility 308 5.3 0.17
| I | Equipment, faclity 1062 18.3 1.9
® | HVAC aux 272 4.7 0.19
B | Electric heating 2150 37.1 2.28
Total, Facility electnc 3792 65.5 |
| Tota | 32 | £5.5 |
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Design temperatures in main area (electric heating)

@ AHU coolng cod power. W - O Water based coolng power 10 2omes, W~ AHL heating cod power, W
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Break ven (PVGIS)
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PVGIS
Efficiency 16% 18% 20%
Escalation 1.30% 2.80% 4.30% 5.00% 1.30% 2.80% 4.30% 5.00% 1.30% 2.80% 4.30% 5.00%
Break even 26




Photo voltaic payback time (PVGIS)

165 efficiency - 0.5% reduction annualy
kr 160,000.00
—L30% —2.B0% —4.30% — 5% —PV
kr 140,000.00 -
r 120,000.00

b 1 00,000.00

kr B0000.00
b 6000000
b A 0.000L04

b 20, 000.00

L)

18% efficiency - 0.5% reduction annualy
b 1 BOLD00.00
1. 30% —1_B0%. 4 30% —5% ==y
br 160,.000.00
b 140, 000.00
i 12000000

b 100.000.00

I B0.000.00

lr 60,000.00

kr 40.000.00

b 20,000.00
o

20% efficiency - 0.5% reduction annualy
e 200,000.00
ler 150, 000.00
bar 160, 000.00
ke 140,000.00

— L3N —2B0% —AL30% — 5% —PY

o 120,000.00
ler 100, 000,00
e 800, 000,000
o 0, CO0M0.H0

4.0, 000.00
ke 20,000.00
L
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Comclusion

« The design option with the lowest energy demand was found to be the
optional concept building with electric floor heating and a air-to-air heat pump
designed according to the ZEB specifcations.

— By retrofitting the design from TEK-17 standard to nZEB, the energy demand reduction
was found to be 22%.

« The cost of retrofitting was found to be neglect able, compared to the cost of
energy efficient measures, like the photo voltaic system.

« Furthermore, experimental verification of the demonstrated energy demand
potential is recommended.
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