
Design & development
Aiming to increase the façade area 
for BIPVT and windows installation, 
the south facade of the building is de-
signed as a saw-tooth shape. 
Many iterations have been analysed 
in the designPH. Two key scenari-
os, which have different orientations, 
are shown in this report. The facade 
of basic one faces to due south and 
the window faces to the southwest, 
which shows 18.7 kWh/m2yr of heat-
ing demand. To decrease the heating 
demand, another scenario changes 
the orientation of the building that 
windowss face to due south and build-
ing face to the southeast. The result 
shows that the heating demand has 
been reduced to 16.8 kWh/m2yr be-
cause of the solar gain increment.
After modified the developed scenar-
io by improving the window frames 
thermal insulation and adding MVHR 
system, the class building unit gets 68 
kWh/m2yr primary energy consump-
tion with 10 kWh/m2yr. 
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Total aunnual primary energy consumption:  68.8 kWh/m      Total heating demand: 9.5 kWh/m  
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Classroom unit in PHPP

Classroom section with 
1081m treated floor area

Energy breakdown
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Annual heat balance kWh/m2

Annual heating load

Passivhaus certification
The energy consumption of 
the whole camps is calculated 
by PHPP. The result shows 
that all builings have met the 
Passivhaus requirment, and 
all of them have the overheat-
ing risk no more than 5% a 
year. Among all buildings, 
catering has the highest 
energy consumption and 
heatind demand because of 
the high cooking demand.
However, others buildings 
have similar low energy per-
formance. the classroom 
which is the most occupied 
building is presented with 
more details. 

Classroom Building
Primary energy consumption:  64 kWh/m/year
Heating demand:        11  kWh/m/year
Overheating risk:        1.2%
Carbon emission:       11.8kg/m/yr

The primary energy consumption of the 
classroom is 64 kWh/m a year and the 
heat demand of tt is 11 kWh/m with 1.2% 
overheating risk. Biomass boiler and PV 
panel is introduced to reduce the primary 
energy consumption and CO2 emission. 
Biomass reduce 80% of the energy con-
sumption, comparing to the disctrict heat-
ing system. Moverover, the electricity 
generated by PV panel has conservated 
50% electricity demand.
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Treated floor area: 1,081 m2

Annual Heat balance kWh/m 2

Losses Gains
Windows 17.9
Roof 5.7
Floor 3.1
Wall 6.4

0.0
0.0

Thermal Bridg 2.3
Infiltration 3.6
Ventilation 7.6
Solar 18.7
Internal 16.695
Heating 11.3
Totals 46.6 46.6

Heat losses:

Turn off htg display? No

Window breakdown

kWh/m2 kWh/m2 kWh/m2

North 12.0 7.9 -4.1
East 0.1 0.1 -0.1

South 5.8 13.0 7.2
West 0.0 0.0 0.0

Horizontal 0.0 0.0 0.0
Total 17.9 20.9 3.0

Heat loss form factor
(what is it?) Average fabric U value required
Heat loss form factor Average fabric U value of design
Wall 1.3
Roof 0.7 Heat Losses    1 Windows 19,352 kWh/a
Floor 0.8 2 Exterior wall - Ambient 6,948 kWh/a
Other 0.0 3 Roof/Ceiling - Ambient 6,116 kWh/a
Total 2.82 4 Floor slab / Basement ceiling 3,362 kWh/a

5 Exterior TB (length/m) 2,203 kWh/a

421.2 (30.4%)

0.159 W/m2.yr
0.114 W/m2.yr

281.3 (20.3%)
2.9 (0.2%)

137.0 (9.9%)
0
0

Losses
Heat 
gains Balance  area m2

(% of wall)

WARM PHPP results sheet - main results
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Passive House planning: A R E A S     D E T E R M I N A T I O N
Building: classroom Heating demand 10 kWh/(m²a)

Summary
Group 

Nr. Area group Temp.-
zone Area Unit Comment

1 Treated floor area 1080.91 m² Treated floor area according to PHPP manual 8 months 12 months
2 North windows A 281.25 m² North windows 0.717 12409 29695
3 East windows A 2.93 m² Results come from the 'Windows' worksheet. East windows 0.726 89 362
4 South windows A 137.01 m² Window areas are subtracted from individual opaque areas. South windows 0.707 18476 31282
5 West windows A 0.00 m² which is displayed in the "Windows" worksheet. West windows 
6 Horizontal windows A 0.00 m² Horizontal windows 
7 Exterior door A 0.00 m² Please subtract area of door from respective building assembly Exterior door
8 Exterior wall - Ambient A 996.02 m² Temperature zone "A" is ambient air Exterior wall - Ambient 0.108 767 1671
9 Exterior wall - Ground B 0.00 m² Temperature zone "B" is the ground Exterior wall - Ground

10 Roof/Ceiling - Ambient A 805.30 m² Roof/Ceiling - Ambient 0.118 650 2009
11 Floor slab / Basement ceiling B 822.13 m² Floor slab / Basement ceiling 0.118
12 0.00 m² Temperature zones "A", "B","P" and "X" may be used. NOT "I"
13 0.00 m² Temperature zones "A", "B","P" and "X" may be used. NOT "I" Factor for X
14 X 0.00 m² Temperature zone "X": Please provide user-defined reduction factor ( 0 < ft < 1): 75%

Thermal bridges - Overview W/(mK)
15 Thermal bridges Ambient A 856.00 m Units in m Thermal bridges Ambient 0.040
16 Perimeter thermal bridges   P 215.80 m Units in m; temperature zone "P" is perimeter (see Ground worksheet) Perimeter thermal bridges   0.040
17 Thermal bridges FS/BC B 0.00 m Units in m Thermal bridges FS/BC

18 Partition wall to neighbour I 0.00 m² No heat losses, only considered for the heating load calculation Partition wall to neighbour

Total thermal envelope 3044.63 m² Average therm. envelope 0.211

Average U-
Value

[W/(m²K)]
Building assembly overview

Radiation-
gains 

heating 
season 

Radiation-load 
cooling period 

[kWh/a]

PHPP, Areas classroom

Passive House planning: A R E A S     D E T E R M I N A T I O N
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Passive House planning: U - V A L U E S    O F    B U I L D I N G     E L E M E N T
---> Auxiliary calculation to th

Assembly no. Building assembly description Interior insulation
01ud wall 0

     Heat transfer resistance [m²K/W]       interior Rsi : 0.13
exterior Rse : 0.04

Area section 1 [W/(mK)] Area section 2 (optional) [W/(mK)] Area section 3 (optional) [W/(mK)] Thickness [mm]

1. plaseter board 0.210 0.000 30

2. stone wool 0.033 timber 0.130 0.000 150

3. hemplime 0.040 timber 0.130 0.000 300

4. osb 0.130 0.130 0.000 25

5. air cavity 0.160 timber 0.130 0.000 30

6. cladding 0.350 0.000 100

7.
8. 0.000 0.000 0.000 0

Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total  

80% 20.0% 0.0% 63.5

U-value supplement 0.00 W/(m²K) U-Value: 0.108 W/(m²K)

Assembly no. Building assembly description Interior insulation
02ud roof 0

     Heat transfer resistance [m²K/W]       interior Rsi : 0.10
exterior Rse : 0.04

Area section 1 [W/(mK)] Area section 2 (optional) [W/(mK)] Area section 3 (optional) [W/(mK)] Thickness [mm]
1. 390mm polystyrene block 0.047 0.000 0.000 390

2. 0.000 0.000 0.000 0

3. 0.000 0.000 0.000 0

4. 0.000 0.000 0.000 0

5. 0.000 0.000 0.000 0

6. 0.000 0.000 0.000 0

7. 0.000 0.000 0.000 0

8. 0.000 0.000 0.000 0
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

100% 0.0% 0.0% 39.0

U-value supplement 0.00 W/(m²K) U-Value: 0.118 W/(m²K)

PHPP, U-Values classroom

Passive House planning: U - V A L U E S    O F    B U I L D I N G     E L E M E N T
---> Auxiliary calculation to th
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Assembly no. Building assembly description Interior insulation
02ud roof 0
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2. 0.000 0.000 0.000 0

3. 0.000 0.000 0.000 0

4. 0.000 0.000 0.000 0

5. 0.000 0.000 0.000 0
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PHPP, U-Values classroom

in partnership with

Orientation Glazing area Reduction factor 
winter

Reduction factor 
summer

m² rSw rSs

North 226.44 77% 83%
East 2.34 36% 65%

South 113.96 85% 81%
West 0.00 100% 100%

Horizontal 0.00 100% 100%

PHPP, Shading classroom

South facade

North facade

East facade

Specific building demands with reference to the treated floor area

Treated floor area 1080.9 m² Requirements Fulfilled?*

Space heating Heating demand 10 kWh/(m2a) 15 kWh/(m²a) yes
Heating load 12 W/m2 10 W/m² -

Space cooling Overall specif. space cooling demand kWh/(m2a) - -
Cooling load W/m2 - -

Frequency of overheating (> 25 °C) 1.2 % - -

Primary energy Heating, cooling,
   auxiliary electricity,

dehumidification, DHW,
lighting, electrical appliances 64 kWh/(m2a) 120 kWh/(m²a) yes

DHW, space heating and auxiliary electricity 46 kWh/(m2a) - -
Specific primary energy reduction through solar electricity 11 kWh/(m2a) - -

Airtightness Pressurization test result n50 0.6 1/h 0.6 1/h yes
* empty field: data missing; '-': no requirement 

Passive House? yes Ce

PHPP, Verification classroom

Primary energy consumption	:   64 kWh/m2yr 
Heating demand		  :  10 kWh/m2yr 
Overheating risk		  :   1.2% 
Carbon emission		  :   11.8 kg/m2 yr

Orientation Glazing area Reduction factor 
winter

Reduction factor 
summer

m² rSw rSs

North 226.44 77% 83%
East 2.34 36% 65%

South 113.96 85% 81%
West 0.00 100% 100%

Horizontal 0.00 100% 100%

PHPP, Shading classroom

Orientation Glazing area Reduction factor 
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Reduction factor 
summer

m² rSw rSs

North 226.44 77% 83%
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South 113.96 85% 81%
West 0.00 100% 100%
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PHPP, Shading classroom

Surrounding buildings

N

N

Treted floor area 100% External wall

Shading
Roof/ Ceiling

basement cceiling
Treted floor area 60%

Hemp-lime wall

Polystyrene floor and roof

   CLASSROOM BUILDING

  COMPARISON OF DISIGNS

AREA DETERMINATION

ANNUAL HEAT BALANCE PROJECT OVERVIEW

U-VALUE SHADING FATORS(before improvement in PHPP spread sheet)
Building faces to due south

Windows face to due south

Heating demand:  
16.8 kWh/m2yr 

Heating demand:  
18.7 kWh/m2yr 

Windows face to southwest
Building faces to southeast


