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1. Introduction 

How to calculate the space heating and the DHW demand for a building ?

Thermal signature 

method

Fast method archetype or Design data

Building energy 

simulation
European standard

Existing buildings New buildings

+- Need for data

Historical measurement data
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2. Thermal signature method
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ሶ𝑄 (W)

Tout (°C)

v

v

v

v

v

v
Consumption 

(kWh)

HDD (°C)

ሶ𝑄 = 𝐾 𝑇𝑖𝑛 − 𝑇𝑜𝑢𝑡 𝑊
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𝐼𝑓 𝑇𝑟𝑒𝑓 > 𝑇𝑚𝑎𝑥 ⇒ 𝐻𝐷𝐷 = 𝑇𝑟𝑒𝑓 −
𝑇𝑚𝑎𝑥 − 𝑇𝑚𝑖𝑛

2

𝐼𝑓 𝑇𝑟𝑒𝑓 < 𝑇𝑚𝑖𝑛 ⇒ 𝐻𝐷𝐷 = 0
𝐼𝑓 𝑇𝑚𝑖𝑛 < 𝑇𝑟𝑒𝑓 < 𝑇𝑚𝑎𝑥 ⇒ 𝐻𝐷𝐷 = 𝑇𝑟𝑒𝑓 −

𝑇𝑚𝑎𝑥 − 𝑇𝑚𝑖𝑛

2

Time

Outdoor temperature

𝑇𝑟𝑒𝑓

2. Thermal signature method

Heating degree days (HDD)

4

𝐻𝐷𝐷 = ෍

𝑑=1

365

𝑇𝑟𝑒𝑓 −
𝑇𝑚𝑎𝑥
𝑑 + 𝑇𝑚𝑖𝑛

𝑑

2
+

𝑤𝑖𝑡ℎ 𝑇𝑟𝑒𝑓 = 18°𝐶 (𝐸𝑈𝑅𝑂𝑆𝑇𝐴𝑇 𝐷𝐴𝑇𝐴)

ℎ𝑡𝑡𝑝𝑠://𝑒𝑐. 𝑒𝑢𝑟𝑜𝑝𝑎. 𝑒𝑢/𝑒𝑢𝑟𝑜𝑠𝑡𝑎𝑡
/𝑐𝑎𝑐ℎ𝑒/𝑚𝑒𝑡𝑎𝑑𝑎𝑡𝑎/𝑒𝑛
/𝑛𝑟𝑔_𝑐ℎ𝑑𝑑_𝑒𝑠𝑚𝑠. ℎ𝑡𝑚

If 𝑇𝑚𝑜𝑦 =
𝑇𝑚𝑎𝑥
𝑑 +𝑇𝑚𝑖𝑛

𝑑

2
≤ 15°𝐶

𝐻𝐷𝐷 = ෍

𝑑=1

365

18 −
𝑇𝑚𝑎𝑥
𝑑 + 𝑇𝑚𝑖𝑛

𝑑

2

Else

𝐻𝐷𝐷 = 0
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2. Thermal signature method

Heating degree days (HDD)

5

Year 2023, 𝑇𝑟𝑒𝑓 =

18°𝐶, eurostat data

https://ec.europa.eu/eurostat

/databrowser/view/nrg_chdd

_a/default/map?lang=en
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v

v

v

v

v

v
P (W)

• Measurement errors (outliers)

• Reading errors

• Data encoding errors

• Sudden drift

Few points deviating from the reference 

operation

Tout (°C)

2. Thermal signature method

Interpretation of the thermal signature
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v

v

v

v

v

v

v

v

Control problems

• Valves

• Sensors

• Controller

A wide spread of the measurement points

Tout (°C)

2. Thermal signature method

Interpretation of the thermal signature

P (W)
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Reference 

operation

Behavioral change 

• Building overheating

• Leaky envelope

• Heat supply problem 

Progressive drift of the measurement points

Tout (°C)

2. Thermal signature method

Interpretation of the thermal signature

P (W)
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v

v

v

v

P (W)

Behavioral change 

• Building overheating

• Leaky envelope

• Heat supply problem 

Progressive drift of the measurement points

Tout (°C)

2. Thermal signature method

Interpretation of the thermal signature
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v

v

v

v

P (W)

Text (°C)

Time clock operation (tertiary buildings)

Two separate behaviors

Tim

e 
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Tset (°C)
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2. Thermal signature method

Interpretation of the thermal signature
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3. Fast method archetype

Starting from the common TABULA concept, the project partners developed national building typologies 

representing the residential building stock of their countries. The typologies consist of the following elements

A classification concept for existing residential buildings

according to age, size and further parameters,

A set of example buildings that represents specific building

types of the national stocks,

•Typical energy consumption values for the example buildings,

•Showcase calculations of the possible energy savings,

•Statistical data for buildings and supply systems.

11
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Hungary France

3. Fast method archetype

12
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Hungary France

3. Fast method archetype
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Hungary France

3. Fast method archetype
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4. European standard

ሶ𝑄𝑠ℎ = ሶ𝑄𝑡 + ሶ𝑄𝑣 − ሶ𝑄𝑠 + ሶ𝑄𝑖

Transmission lossesSpace heating 

Radiators

Fan-coil unit

Radiant floor

Ventilation losses Solar gains Internal gains

Lights

Occupants

Electric   

appliances

Walls

Infiltrations

Mechanical 

ventilation 
Ground

Thermal bridges

Non heated spaces

Windows

15

[EN 

12831,2017]
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𝑈𝑡𝑜𝑡 =෍𝑈 ∗ 𝐴 ∗ 𝑓𝑖 +෍

𝑖

𝜓𝑖𝐿𝑖 +෍

𝑘

Χ𝑘

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑖𝑛𝑑𝑜𝑤𝑠
𝑈𝑁𝐻

𝑈𝑁𝐻

𝑈𝑁𝐻

𝑈𝑔𝑟𝑜𝑢𝑛
Non heated 

space

Non heated 

space

Ground

Outdoor

OutdoorOutdoor

4. European standard
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𝑒3𝑒2𝑒1

𝜆3𝜆2𝜆1

𝑅𝑠𝑖𝑅𝑠𝑒

𝑇𝑖𝑛𝑇𝑜𝑢𝑡

Thermal transfer by conduction :

ሶ𝑄𝑤𝑎𝑙𝑙 =
𝜆𝑖𝑆

𝑒𝑖
∆𝑇 𝑊

Thermal transfer by convection:

ሶ𝑄𝑤𝑎𝑙𝑙 = ℎ𝑖 𝑆 ∆𝑇 𝑊

Thermal transfer through the wall:

ሶ𝑄𝑤𝑎𝑙𝑙 = 𝑈𝐴𝑤𝑎𝑙𝑙 𝑇𝑖𝑛 − 𝑇𝑜𝑢𝑡 𝑊
With

𝑈𝑤𝑎𝑙𝑙 = 𝑅𝑠𝑒 + 𝑅𝑠𝑖 +෍

𝑖

𝑒𝑖
𝜆𝑖

−1

𝑊/𝐾

4. European standard
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𝑒3𝑒2𝑒1

𝜆3𝜆2𝜆1

ℎ𝑖𝑛ℎ𝑜𝑢𝑡

𝑇𝑖𝑛𝑇𝑜𝑢𝑡

Thermal transfer through the wall:

ሶ𝑄𝑤𝑎𝑙𝑙 = 𝑈𝐴𝑤𝑎𝑙𝑙 𝑇𝑖𝑛 − 𝑇𝑜𝑢𝑡 𝑊
With

𝑈𝑤𝑎𝑙𝑙 = 𝑅𝑠𝑖 + 𝑅𝑠𝑒 +෍

𝑖

𝑒𝑖
𝜆𝑖

−1

𝑊/𝐾

Surface thermal resistance (m².K/W)

Wall type and flow direction Rsi Rse Rsi+Rse

Horizontal flow (>60°) (wall) 0,13 0,04 0,17

Upward flow (Roof) 0,1 0,04 0,14

Downward flow (floor) 0,17 0,04 0,21

4. European standard

18
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𝑈𝑡𝑜𝑡 =෍𝑈 ∗ 𝐴 ∗ 𝑓𝑖 +෍

𝑖

𝜓𝑖𝐿𝑖 +෍

𝑘

Χ𝑘

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑖𝑛𝑑𝑜𝑤𝑠
𝑈𝑁𝐻

𝑈𝑁𝐻

𝑈𝑁𝐻

𝑈𝑔𝑟𝑜𝑢𝑛
Non heated 

space

Non heated 

space

Ground

Outdoor

OutdoorOutdoor

4. European standard
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1

𝑅𝑠𝑖
= ℎ𝑖𝑛𝑡

𝑇𝑖𝑛

1

𝑅𝑠𝑒
= ℎ𝑜𝑢𝑡 𝑈𝑤𝑖𝑛𝑑𝑜𝑤𝑠 =

𝑈𝑔 𝐴𝑔 + 𝑈𝑓 𝐴𝑓

𝐴𝑔 + 𝐴𝑓

𝑈𝑔 = 𝑅𝑠𝑖 + 𝑅𝑠𝑒 +෍

𝑖

𝑒𝑖
𝜆𝑖

−1

𝑊/𝐾

𝑇𝑜𝑢𝑡

𝑈𝑔

𝑈𝑤

𝑈𝑓

4. European standard

ሶ𝑄𝑤𝑖𝑛𝑑𝑜𝑤 = 𝑈𝐴𝑤𝑖𝑛𝑑𝑜𝑤𝑠 𝑇𝑖𝑛 − 𝑇𝑜𝑢𝑡 𝑊

20

𝑈𝑓 and 𝑈𝑔 are listed in 

the manufacturer’s

technical data sheet
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𝑈𝑤𝑖𝑛𝑑𝑜𝑤𝑠 =
𝑈𝑔 𝐴𝑔 + 𝑈𝑓 𝐴𝑓

𝐴𝑔 + 𝐴𝑓

𝑈𝑔 = 𝑅𝑠𝑖 + 𝑅𝑠𝑒 +෍

𝑖

𝑒𝑖
𝜆𝑖

−1

𝑊/𝐾

𝑈𝑔

𝑈𝑤

𝑈𝑓

4. European standard

ሶ𝑄𝑤𝑖𝑛𝑑𝑜𝑤 = 𝑈𝐴𝑤𝑖𝑛𝑑𝑜𝑤𝑠 𝑇𝑖𝑛 − 𝑇𝑜𝑢𝑡 𝑊

ℎ𝑖𝑛𝑡

𝑇𝑖𝑛

ℎ𝑜𝑢𝑡

𝑇𝑜𝑢𝑡

Fram

e

Glas

s

Ai

r

21
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𝑈𝑡𝑜𝑡 =෍𝑈 ∗ 𝐴 ∗ 𝑓𝑖 +෍

𝑖

𝜓𝑖𝐿𝑖 +෍

𝑘

Χ𝑘

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑖𝑛𝑑𝑜𝑤𝑠
𝑈𝑁𝐻

𝑈𝑁𝐻

𝑈𝑁𝐻

𝑈𝑔𝑟𝑜𝑢𝑛𝑑
Non heated 

space

Non heated 

space

Ground

Outdoor

OutdoorOutdoor

4. European standard
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𝑒3𝑒2𝑒1

𝜆3𝜆2𝜆1

ℎ𝑖𝑛𝑡ℎ𝑜𝑢𝑡

𝑇𝑖𝑛𝑇𝑁𝐻𝐿

Thermal transfer through non heated space :

ሶ𝑄𝑁𝐻 = 𝑈𝐴𝑁𝐻 𝑇𝑖𝑛 − 𝑇𝑜𝑢𝑡 𝑓𝑖 𝑊
With

𝑈𝑁𝐻 = 𝑅𝑠𝑖 + 𝑅𝑠𝑒 +෍

𝑖

𝑒𝑖
𝜆𝑖

−1

𝑊/𝐾

𝑓𝑖 = 𝑓1 + 𝑓2 =
𝑇𝑖𝑛𝑡 − 𝑇𝑁𝐻𝐿
𝑇𝑖𝑛𝑡 − 𝑇𝑜𝑢𝑡

+
𝑇𝑖𝑛𝑡 − 𝑇𝑖𝑛𝑡

∗

𝑇𝑖𝑛𝑡 − 𝑇𝑜𝑢𝑡

4. European standard

With 𝑇𝑖𝑛𝑡
∗ the mean temperature of the inside wall

𝑇𝑁𝐻𝐿 the temperature of the non-heated space

23

Corrective 

factor
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𝑈𝑡𝑜𝑡 =෍𝑈 ∗ 𝐴 ∗ 𝑓𝑖 +෍

𝑖

𝜓𝑖𝐿𝑖 +෍

𝑘

Χ𝑘

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑎𝑙𝑙

𝑈𝑤𝑖𝑛𝑑𝑜𝑤𝑠
𝑈𝑁𝐻

𝑈𝑁𝐻

𝑈𝑁𝐻

𝑈𝑔𝑟𝑜𝑢𝑛𝑑
Non heated 

space

Non heated 

space

Ground

Outdoor

OutdoorOutdoor

4. European standard

24
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𝑒3

𝑒2

𝑒1

𝜆3

𝜆2

𝜆1

ℎ𝑖𝑛 𝑇𝑖𝑛

𝑇𝑔𝑟𝑜𝑢𝑛𝑑

Thermal transfer through non heated space :

ሶ𝑄𝑓𝑙𝑜𝑜𝑟 = 𝑈𝐴𝑓𝑙𝑜𝑜𝑟 𝑇𝑖𝑛 − 𝑇𝑜𝑢𝑡 𝑓𝑖 𝑊

Avec

𝑈𝑓𝑙𝑜𝑜𝑟 = 𝑅𝑠𝑖 +෍

𝑖

𝑒𝑖
𝜆𝑖

−1

𝑊/𝐾

𝑓𝑖 =
𝑇𝑖𝑛𝑡 − 𝑇𝑔𝑟𝑜𝑢𝑛𝑑

𝑇𝑖𝑛𝑡 − 𝑇𝑜𝑢𝑡
𝑇𝑔𝑟𝑜𝑢𝑛𝑑 = moy (𝑇𝑜𝑢𝑡)

4. European standard

25
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4. European standard

ሶ𝑄𝑠ℎ = ሶ𝑄𝑡 + ሶ𝑄𝑣 − ሶ𝑄𝑠 + ሶ𝑄𝑖

Transmission lossesSpace heating 

Radiators

Fan-coil unit

Radiant floor

Ventilation losses Solar gains Internal gains

Lights

Occupants

Electric   

appliances

Walls

Infiltrations

Mechanical 

ventilation 
Ground

Thermal bridges

Non heated spaces

Windows

26
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Thermal bridge: It’s a punctual or linear zone in the envelope of a building which presents a variation in thermal 
resistance: connections between joinery and an opaque wall, intermediate floors, partition walls, door 

thresholds, etc.

ሶ𝑄𝑡𝑏 = ෍

𝑖

𝜓𝑖𝐿𝑖 𝑇𝑖𝑛 − 𝑇𝑜𝑢𝑡

The thermal bridge coefficient depends on:

• The materials

• The geometry

• The insulation

• The type of walls

4. European standard

27
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Distribution : 𝜓1 = 𝜓2 = 50% 𝜓 Distribution : 𝜓1= 12% 𝜓 ,𝜓2 = 88% 𝜓

𝒆𝒎 (𝒄𝒎)
𝒆𝒑 (𝒄𝒎)

15 20 25

20 < 𝑒𝑚 < 25 0.67 0.82 0.96

25 < 𝑒𝑚 < 30 0.63 0.77 0.90

𝒆𝒎 (𝒄𝒎)
𝒆𝒑 (𝒄𝒎)

15 20 25

20 < 𝑒𝑚 < 25 0.62 0.74 0.86

25 < 𝑒𝑚 < 30 0.59 0.70 0.81

4. European standard

28

Value of 

𝜓 [ Τ𝑊 𝑚.𝐾]

Value of 

𝜓 [ Τ𝑊 𝑚.𝐾]
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4. European standard

ሶ𝑄𝑠ℎ = ሶ𝑄𝑡 + ሶ𝑄𝑣 − ሶ𝑄𝑠 + ሶ𝑄𝑖

Transmission lossesSpace heating 

Radiators

Fan-coil unit

Radiant floor

Ventilation losses Solar gains Internal gains

Lights

Occupants

Electric   

appliances

Walls

Infiltrations

Mechanical 

ventilation 
Ground

Thermal bridges

Non heated spaces

Windows

29
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Losses through air renewal are caused by :

• Mechanical ventilation imposing a regulatory 
fresh air flow rate → 𝑞𝑚𝑣

• Infiltration due to leaks in the building envelope 
→ 𝑞𝑖𝑛𝑓

• Natural ventilation due to the wind and thermal 
draught → 𝑞𝑛𝑣

ሶ𝑄𝑣 = 0,34 𝑞𝑣 𝑇𝑖𝑛𝑡 − 𝑇𝑜𝑢𝑡 𝑊 𝑞𝑣 = 𝑞𝑚𝑣+ 𝑞𝑖𝑛𝑓+ 𝑞𝑛𝑣 𝑚3/ℎ

4. European standard

Infiltration

Mechanical 

ventilation

Natural 

ventilation

30
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Mechanical ventilation  

Type of mechanical ventilation 

• Self-adjusting single flow

• Humidity sensitive single flow

• Humidity sensitive dual flow

• Thermodynamic dual flow

Number of 

rooms
1 2 3 4 5 6 7

Minimum

Fresh air flow 

rate (m3/h)

35 60 75 90 105 120 135

4. European standard

ሶ𝑄𝑣 = 0,34 𝑞𝑣 𝑇𝑖𝑛𝑡 − 𝑇𝑜𝑢𝑡 𝑊 𝑞𝑣 = 𝑞𝑚𝑣+ 𝑞𝑖𝑛𝑓+ 𝑞𝑛𝑣 𝑚3/ℎ

31

The minimum fresh air flow rate depends on each country regulation. 

The values presented here are derived from the French regulation ( 

Arrêté du 24 mars 1982 relative à l’aération des logements) 
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Fan

𝑝𝑖𝑛𝑝𝑜𝑢𝑡

𝑞𝑓𝑎𝑛

𝑄𝑖𝑛𝑓 = K ∆𝑝𝑛

Type of buildings

Maximal infiltration 

surface flow rate

𝑸𝟒 𝒑𝒂 𝒔𝒖𝒓𝒇

∆𝒑 = 𝟒 𝑷𝒂
(m3/h/m²)

Maximal infiltration 

flow rate 

𝒏𝟓𝟎
∆𝒑 = 𝟓𝟎 𝑷𝒂

(Vol/h)

Individual house 0,6 2,3

Multi-family house 1 3,9

Tertiary building 1,6 6,2

Blower door test

Leak

4. European standard

Infiltration ሶ𝑄𝑣 = 0,34 𝑞𝑣 𝑇𝑖𝑛𝑡 − 𝑇𝑜𝑢𝑡 𝑊

𝑞𝑣 = 𝑞𝑚𝑣+ 𝑞𝑖𝑛𝑓+ 𝑞𝑛𝑣 𝑚3/ℎ

32

[French Energy régulation 

RE2020, 2024]
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Fan

𝑝𝑖𝑛𝑝𝑜𝑢𝑡

𝑞𝑓𝑎𝑛

𝑄𝑖𝑛𝑓 = K ∆𝑝𝑛

Type of buildings

Maximal infiltration 

surface flow rate

𝑸𝟒 𝒑𝒂 𝒔𝒖𝒓𝒇

∆𝒑 = 𝟒 𝑷𝒂
(m3/h/m²)

Maximal infiltration 

flow rate 

𝒏𝟓𝟎
∆𝒑 = 𝟓𝟎 𝑷𝒂

(Vol/h)

Individual house 0,6 2,3

Multi-family house 1 3,9

Tertiary building 1,6 6,2

Blower door test

Leak

4. European standard

Infiltration 𝑞𝑣 = 𝑞𝑚𝑣+ 𝑞𝑖𝑛𝑓+ 𝑞𝑛𝑣 𝑚3/ℎ

33

[French Energy régulation 

RE2020, 2024]

Maximal value for 𝑞𝑖𝑛𝑓 for 

new low consumption 

buildings 
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4. European standard

ሶ𝑄𝑠ℎ = ሶ𝑄𝑡 + ሶ𝑄𝑣 − ሶ𝑄𝑠 + ሶ𝑄𝑖

Transmission lossesSpace heating 

Radiators

Fan-coil unit

Radiant floor

Ventilation losses Solar gains Internal gains

Lights

Occupants

Electric   

appliances

Walls

Infiltrations

Mechanical 

ventilation 
Ground

Thermal bridges

Non heated spaces

Windows

34
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ሶ𝑄𝑠𝑜𝑙 = 𝛼 𝑆 𝐸𝑑𝑖𝑟 + 𝐸𝑟𝑒𝑓 + 𝐸𝑑𝑖𝑓

Reflecte

d

Diffuse

Direct

Area [m²]

Absorptivity [-]

Diffuse insolation 

[W/m²]

Direct insolation 

[W/m²]

Reflected insolation [W/m²]

In the European norm the solar and internal gains for the space heating demand determination are not 

considered. Indeed, the worst-case scenario is considered.  They will be used for the calculus of space 

cooling demand

4. European standard

35
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5. Space cooling demand

ሶ𝑄𝑠𝑐 = ሶ𝑄𝑔𝑙𝑎 + ሶ𝑄𝑣 + ሶ𝑄𝑤+ ሶ𝑄𝑖

Ventilation gains Internal gains

Lights

Occupants

Electric   

appliances

Transmission 

(opaque) gains

Walls

Windows frame

& door

Transmission

(transparent) gains

Windows glazing

Space cooling

Fan-coil unit

Cooling floor

36
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The difficulty on space cooling demand calculus is the impact of the solar 
gain

Effect of the daytime Effect of the direction

5. Space cooling demand

37



SHaKE | Module 2 | 2023-1-HU01-KA220-HED-000160219

𝑆𝑐𝑜𝑟 = 𝑆𝑤𝑖𝑛𝑑𝑜𝑤 ∗ 𝐵𝑣

ሶ𝑄𝑔𝑙𝑎 = 𝑆𝑐𝑜𝑟 ∗ 𝜑𝑔𝑙𝑎𝑧 ∗ 𝑔

Frame

Part of window surface (%)

Transparent 

(glazing)

Opaque 

(frame)

Metallic 75 25

Plastic 60 40

Wood 55 45

Can be adapted through other tables 

according to the color of the glass, solar 

protection, double or simple glazing

Depending on the climatic zone
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5. Space cooling demand
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Solar factor depending on 

the type of glass, windows 

and solar protection

[AICVF,1999]
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Transmission

(transparent) gains

Windows glazing

5. Space cooling demand

ሶ𝑄𝑠𝑐 = ሶ𝑄𝑔𝑙𝑎 + ሶ𝑄𝑣 + ሶ𝑄𝑤+ ሶ𝑄𝑖

Ventilation gains Internal gains

Lights

Occupants

Electric   

appliances

Transmission 

(opaque) gains

Walls

Windows frame

& door

Space cooling 

Fan-coil unit

Cooling floor

39
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ሶ𝑄𝑣 = 𝑞𝑣 ∗ 𝛾

Living room : 𝑞𝑣 = 20 𝑚3/ℎ

Other room : 𝑞𝑣 = 10 𝑚3/ℎ

-3

-2

-1

0

1

2

3

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

γ
  
(J

/m
3
.K

)

Hour

Ventil Zone A Ventil Zone B Ventil Zone C

5. Space cooling demand

40

The 𝛾 value depends on the geographic region. Only 

French geographic regions are listed here:

Zone A: Northern half of France (excluding west 

Brittany)

Zone B: West Brittany

Zone C: Southern half of France 

[AICVF,1999]
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Transmission

(transparent) gains

Windows glazing

5. Space cooling demand

ሶ𝑄𝑠𝑐 = ሶ𝑄𝑔𝑙𝑎 + ሶ𝑄𝑣 + ሶ𝑄𝑤+ ሶ𝑄𝑖

Ventilation gains Internal gains

Lights

Occupants

Electric   

appliances

Transmission 

(opaque) gains

Walls

Windows frame

& door

Space cooling 

Fan-coil unit

Cooling floor

41
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ሶ𝑄𝑤 = ሶ𝑄𝑒𝑥𝑡,𝑤𝑎𝑙𝑙 + ሶ𝑄𝑤𝑖𝑛𝑑𝑜𝑤,𝑓𝑟𝑎𝑚𝑒

ሶ𝑄𝑒𝑥𝑡,𝑤𝑎𝑙𝑙 = 𝑈 𝑆 𝑇𝑒,𝑣 − 𝑇𝑖𝑛𝑑𝑜𝑜𝑟

𝑈 =
𝑈0

1 + 0,14 𝑈0

𝑈0 Τ𝑊 𝐾.𝑚² : Surface 

thermal resistance of the 

wall calculated for space 

heating 

𝑇𝑒,𝑣 − 𝑇𝑖𝑛𝑑𝑜𝑜𝑟 °C ∶
Virtual  temperature 

difference

Depending on climatic 

zone, hour, direction, 

type and color of the wall
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5. Space cooling demand
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[AICVF,1999]
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ሶ𝑄𝑤 = ሶ𝑄𝑒𝑥𝑡,𝑤𝑎𝑙𝑙 + ሶ𝑄𝑤𝑖𝑛𝑑𝑜𝑤,𝑓𝑟𝑎𝑚𝑒

ሶ𝑄𝑤𝑖𝑛𝑑𝑜𝑤,𝑓𝑟𝑎𝑚𝑒 = 𝑆 𝜑𝑤𝑖𝑛𝑑𝑜𝑤,𝑓𝑟𝑎𝑚𝑒
For a plastic window frame in zone B

𝑆 = 𝑆𝑤𝑖𝑛𝑑𝑜𝑤 ∗ 𝐵𝑣

Frame

Part of window surface (%)

Transparent 

(glazing)

Opaque 

(frame)

Metallic 75 25

Plastic 60 40

Wood 55 45
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Transmission

(transparent) gains

Windows glazing

5. Space cooling demand

ሶ𝑄𝑠𝑐 = ሶ𝑄𝑔𝑙𝑎 + ሶ𝑄𝑣 + ሶ𝑄𝑤+ ሶ𝑄𝑖

Ventilation gains Internal gains

Lights

Occupants

Electric   

appliances

Transmission 

(opaque) gains

Walls

Windows frame

& door

Space cooling 

Fan-coil unit

Cooling floor
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ሶ𝑄𝑖 = ෍

𝑅𝑜𝑜𝑚

ሶ𝑄𝑛𝑏𝑟,𝑜𝑐𝑐
𝑆𝑟𝑜𝑜𝑚
𝑆𝑡𝑜𝑡
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5. Space cooling demand
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5. Space cooling demand

ሶ𝑄𝑠𝑐 = ሶ𝑄𝑔𝑙𝑎 + ሶ𝑄𝑣 + ሶ𝑄𝑤+ ሶ𝑄𝑖

Ventilation gains Internal gains

Lights

Occupants

Electric   

appliances

Transmission 

(opaque) gains

Walls

Windows frame

& door

Transmission

(transparent) gains

Windows glazing

Space cooling 

Fan-coil unit

Cooling floor
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6. Building energy simulation

47
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Thank you!

Module 2.2 - Space heating and cooling demand
SHaKE – Sharing Heat and Knowledge on Energy Communities

https://www.shakeproject-dhc.eu/

Developed by Mines Paris – PSL
Antoine Fabre | antoine.fabre@minesparis.psl.eu
Pascal Stabat | pascal.stabat@minesparis.psl.eu
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