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1. Introduction

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

Fast method archetype Design data

Historical measurement data

Thermal signature European standard Building energy
method simulation

al

Existing buildings New buildings

Need for data
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2. Thermal signature method
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2. Thermal signature method

. 365
Heating degree days (HDD) Tiax + Tomin
HDD = z Tref — 5
d=1 +
Outdoor temperature
d d
If Ty = 2L < 159€
365
d d
Tres HDD = ) 18— <Tm“" ;r Tmi”)
d=1
Else
HDD =0

with Tref = 18°C (EUROSTAT DATA)

https://ec.europa. eu/eurostat
Time /cache/metadata/en
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2. Thermal signature method

Heating degree days (HDD)

Year 2023, T,cf =
18°C, eurostat data

HDD ((°C/day)
5586,96

2989,79

392,62

https:.//ec.europa.eu/eurostat
/databrowser/view/nrg_chdd
_a/default/map?lang=en
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2. Thermal signature method

Interpretation of the thermal signature

Few points deviating from the reference

P W) ° e operation

« Measurement errors (outliers)

« Reading errors
« Data encoding errors

e Sudden drift

Tout (°C)
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2. Thermal signature method

Interpretation of the thermal signature

x A wide spread of the measurement points

ﬂ Control problems

 Valves
 Sensors

 Controller

Tout (°C)
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2. Thermal signature method

Interpretation of the thermal signature

P (W) x Progressive drift of the measurement points

ﬂ Behavioral change

« Building overheating

Reference

operation » Leaky envelope

* Heat supply problem

Tout (°C)
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2. Thermal signature method

Interpretation of the thermal signature

P (W)
x Progressive drift of the measurement points

ﬂ Behavioral change

« Building overheating

* Leaky envelope

* Heat supply problem
Tout (°C)
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2. Thermal signature method

Interpretation of the thermal signature
x Two separate behaviors

% Time clock operation (tertiary buildings)

Teet (°C) T..; (°C)

® LT L

6

0O 8 18 g Tim Mon S Mo Time

Text (°C) e at n (day)
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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

ey
i'*::li A classification concept for existing residential buildings ”}s'
according to age, size and further parameters,

an A set of example buildings that represents specific building
J L types of the national stocks,

O
| T Typical energy consumption values for the example buildings,

Showcase calculations of the possible energy savings,

Statistical data for buildings and supply systems.
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3. Fast method archetype

Hungary ‘ ' France

Epitési id6/ Construction period
1945-1979

2006 utén / Pétods consnctve
After 2006

1944 elétt /
Before 1944

1| Avant1915

2| 1915-1948

Csalddi héz /
Single family
house (>80m2)

3| 1949-1967 -

4| 1968-1974

Csaladi haz /
house (>80m‘{)

5| 1975-1981

6 | 1982-1989

(49 flats)

Epiiletméret / Building size
Multi family house  Single family

Térsashéz /

(>10 flats)

Kozépmagas tirsashaz /
Apartment block

10| apres2012
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3. Fast method archetype

A
Hungary ' France
w

m 102, ’ mﬂhﬂ‘:fn:.—hnhk i | U | SFH.A2 Classe batiment Période constructive Code TABULA
Single family house, built between 1945-1979 Fal - Wall 05 - MFH Immeuble collectif (<10 log.) | De 197521981 | FR.N.MFH.05.Gen.ReEx.001
-1 | Eredet sllapot Exigtingstate |
vakolat (15cm): témar  téglafal 136 plaster (1.5cm); solid brick wall (3Bcm
(38cm vagy 25cm); vakolat (Zcm) (177 or 25cm); plaster {3cm)
A feldjitis
meglévd szerkezet kilsd oldalira, 050 Additional 5 cm external insulation on
Scm hiszigetelés ) existing structure
ieds Ambitious refurbishment
meglévd szerkezet kilsd oldalira, 017 Additional 20 cm external insulation
20cm hiszigetelés ' on existing structure
Padlésfddém - Attic slab (top ceiling)
Eredet dllapot Existing state
Boritote gerendds fafodém: Wooden slab: clay (6cm); wooden
agyagterités (6cm);  deszkaboritis planks (25em); w‘;n den beams (at Description générale du type
5ii“£§;tr’g(mf“ E:;::Sfﬁ“;% 130 | every 80-90cm); planks (2cm); reed Petit immeuble collectif, aligné sur rue avec mitoyenneté ou isolé (plus souvent). Consfruction massive
vakolat (Zcm) (1.5cm); plaster (2em) (grande majorité) en poteau-dalle et magonnerie de remplissage, en parpaing ou brique creuse, panneau
I I Feldjitis sandwich préfabriqué, avec ou sans revétement extérieur. Taux de vitrage moyen & élevé. Menuiseries
megléve szerkezetre, felil 12cm 027 Additional 12 cm external insulation bois, aluminium ou PVC double vitrage. Toiture double pente ou toiture terrasse. Sur terre-plein, sur cave,
hiszigetelé ' on top of existing structure sur passage ou parking. Avec isolation thermique selon RT 74.
Meélyfelijitis
megléve szerkezetre, feldl 24cm 014 Additional 24 cm external insulation
T “a;m ! N ' on top of exsting structure Données statistiques pour ce type de logement en France
alajon padid - Floor Eroum; Z . sne
Ereden dllapot T Nombre de logements en milliers : 208 Surface habitable en millions de m*: 14,0
hajépadid (3cm); aljzatbeton (Bem); wood (3 cm); concrete (8 cm); Part du parc existant : 0,7% Part du parc existant : 0.6%
vizszigetelés: alfzatbeton  (10cm); 0,98 waterproofing:  concrete  (10cm);
kavicsfeltdltés (15cm) gravel (15cm)
Felits R RREE ETAT INMAL RENOVATION STANDARD RENOVATION PERFORMANTE
nincs viltozds 0,98 no changes E‘L m' o s;:.,lo' Description %# Descripbon m Description m#
itds Ambitious refurbishment
M— 126 | Plancherlager vers combles +| o 4o | Isolation 22.cm LM sur 0,44 | sotation 30 cm LM sur 040
nincs véltozis 0,98 no changes Tokure! 10 cm Laine minéral Th60 plancher haut 3 plancher haut 2
e
Ablak - Window plancher haut
Eredet dllapot Exig stata
Kapcsolt gerébtokos vagy pallitokos 200 Box-type wooden window with single
fa ablak ' glazing
1 Feli| Standard refurbishment Parpaing 20 cm + M4 cm
r HBszigetelt, kétszeres dvegezési (fa Wooden or PVC window with double- 145 | oS a0 + BAI3 0617 | ZE avec 12 cm ESE 026’ [ 0B e 16 car £SE 0.19
wvagy mianyag) ablak, low-e 1,60 glazing, low-e coating and argon gas Fagades
bevonattal, argon giz tiltéssal filling
L1l | Mélyfelijitis Ambitious refurbishment
Fa-aluminium ablak, hiromrétegl Composite system: tmber-alum,
Owegezéssel, low-g bevonattal, argon 1,00 window with triple-glazing, low-e e bol ov. M bois ou PVC i bois 6u PVC
— giz tolbdssel coating and argon gas Alling Baiesviudes | 40 | o EIERE DL | 200 | ot | 140 | R s | 100
- Door
| el el P s = N Remplacement par porte Remplacement par porte
Fa bejdrad ajtd 350 Old wooden entrance door Porte deetrde 4 | oo pledos bols ancieans 310 isolée Ud=2.0 200 isolée Ud=15 1.60
[l Altalinos feldjitis Standard refurbishment
? 0§ hészigatelt ajté 180 | Newdoor 126 g’gm Rk | rons] aoates samncren anc i o3 S pveches il 23
| Mélyfelijitis Ambitious refurbishment Plancher bas
Uj hészigetelt ajt6 130 New door
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3. Fast method archetype

Hungary

France

Coof.

Eléments des S : ; > £
and hot water sy [ [ systémes techniques Deons Effort Lo g ) D ol
Heati —
Fiités - System Chaudiéee gaz & condens. Chaudiére gaz 4 condens. Chaudidre gaz & condens.
[Eredet dllapot Existing state Chauflage indwid., >2000 / Radiateurs + indnid. >2012 ged. modul. / collective, >2012 / Radiateurs
. R . - RTh / Réseau indviduel Radiateurs + RTh / Réseau + RTh / Réseau collectif
'L dllandd himérzékletl gizkazin 124 ‘c’:;]i'l.li:'anttemperamm non-condensing (<B5°C) is0lé 0 indniduel (s55°C) isolé G0y {s55°C) isolé A
=] -‘} LE kondenzicids gizkazdn, fitott térben 105 condensing boiler, internal Voetfiation Yonkiation geturele VMG SE: bygro H colleces YMCSE Iygro B collectane
1 Mélyfelijitis Ambitious r -
] ) Chause-eau gaz indniduel / ECS instantanée par £S5 et coteci
kondenziciés gizkazin 1,05 condensing boiler Eau chaude sanitaire | Distibution indvad , sans 1,45 | chaudiére indmid. / Distribution| 1,10 1,26
bouclage indmd . sans bouclage Distribetion collectim,
Hasznilat melegviz - Hot water system Souctan
Eredet llapot Existing state Production
illandd himérsékletd gizkazdn, 182 constant temperature non-condensing délectricité sur site
puffertirold nélkil ' boiler, without buffer tank
L— . Al T Enveloppe thermique ® Chauffage WECS ™ Auxiliaires
1 kondenzicids gizkazin, puffertirold 119 condensing boiler, internal, without Dy i Besoins de Energie finale Colts
J— ] -3 nélkiil ' buffer tank 200 i
= g an
MElyfeld)itis Amnbitious refurbishment 50 2
- - 1
napkollektoros rdsegitéssel (60%) ' (El}%]g ¥ ¥ = w0 10 4
= e 50 5
0 0
Eredmények - Results o 200 = €(m*.an)
A fiités és a hasznilati melagviz dsszas primer energlaigénye [kWh/ (m*a)] * g 150 1 ‘
Total primary energy demand for heating and domestic hot water [lWh/(m*a)] * o 66% 0 0l
a £l 10 150 m 150 nn 350 A asy E A
= e 50 s
wrckat] Hlaot ¢ (7] e
by slate 0 0
w
oo ek i | = 200 2 €©(m?.an)
arland refirtishment Z . .
. = 15
ekl s | -75%
ambious rebudishment g (i ¥, 10 |
; = +mm B8
w
o 0 0
A fiités &5 a haszndlati melegviz elSillitdsa sordn kelethezatt széndicodd kibocsdtds [kg/(m2a)]®
Carbon dioxide emissions for heating and domestic hot water [kg/{m*a)]* Classification selon consommations en énergie primaire et émissions CO,
N o o . @ . 5,, - - - ETAT INITIAL RENOVATION STANDARD RENOVATION PERFORMANTE
o/(m’.an) K9 docoz/(m’.an) KWh,,/(m’.an) kg iqcor/im’.an) kg iqcoz/(m’.an)
arodati allapot C P
axisng stte
bl oo ek fids [
standend refurbishment:
184
rmeyfekl s |
amb#os refarhishment
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4. European standard

QS _Qt+Qv_QS+Q
 Gacgre ¢ ]\

Space heating Transmission losses Ventilation losses Solar gains Internal gains

Ay
. . Wall 0 'Y .
m Radiators alls @ Mechanical Q?(ﬂ)} Q Lights

ventilation

Ir Fan-coil unit B Ground @ Occupant:

Infiltrations

Wi
‘ Radiant floor m indows o Electric

appliances

J
b

i
J

@ Non heated spaces [E
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4. European standard

Ut = ) U Asfi+ ) hili+ ) %
i k

Non heated
Outdoor

space

Ung Uwau

Uwindows

oun \

Outdoor Outdoor

Non heated
space

Ground
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4. European standard

Thermal transfer by conduction :

Rse wall = AT [W]
Thermal transfer by convection:
Tout Qwall = h; SAT [W]

Thermal transfer through the wall:

Qwall = UAyan (Tin - Tout) (W]

-1
: €
Uwall = | Rse + Rsi + zﬂ_ [W/K]
y l
l

With
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4. European standard

Thermal transfer through the wall:

Qwall = UAyan (Tin - Tout) (W]
With

-1
e.
Upail = (Rsi + Rse + 2 A—‘) (W /K]
T l
l

Surface thermal resistance (mz.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
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4. European standard

Ut = ) U Asfi+ ) hili+ ) %
i k

Non heated
Outdoor

space

Ung Uwau

Uwindows

oun \

Outdoor Outdoor

Non heated
space

Ground
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4. European standard

A
W W Uy
S S
S S
W W
S S
1 - S / 1 U Ug Ag + Uf Af
—— = Nout) B = = = hipt v h Uwindows =
S S "
Rse P = Rsi Ay + Af
S S
S S
S S
N W Ur
S S
S S .
S S — _
T T: Qwindow = UAwindows (Tin Tout) [['I’]
out in vV Y

RRRREY RRRREY
REREES REREES

REREES REREES

REREES REREES

REREES REREES

REREES REREES

REREES REREES

REREES REREES

REREES REREES

REREES REREES

REREES REREES

RRRRAS RRRRAS _1

REREES REREES

REREES REREES 1 1
e; Ur and U, are listed in
TN TN —_ . f g
U,=|Rsi+Rse+ ) —| [W/K]

REREES REREES g ’

Y RRREARS 7 t e lllanu aCtu rer S
REREES REREES l

REREES REREES l

technical data sheet
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4. European standard

Fram

-

Y Y l ’
TN TN g

] RN
] RN
] RN
] RN
] RN
] RN
] RN U
NN NN w \ 4 U A + U A
h ] RN h . A g g f f
] RN
out NN NN int U . u—
windows
] RN A + A
] RN g f
] RN
] RN U
] RN f
] RN
] RN
RN LR

RRARAN RRARAA i
RRRRAS RRRRAS
RRRRAS RRRRAS o
] RN Q . - U A i (T _ T ) [W]
i i window windows \1in out
RRRRAS RRRRAS
RRRRAS RRRRAS
RRRRAS RRRRAS
RRRRAS . RRRRAS
RRRRAS A RRRRAS
RRRRAS I RRRRAS
RRRRAS RRRRAS —1
RRRRAS RRRRAS
T r T e
TN TN . L
U, = | Rsi + Rse + — W /K
] RRRA g -
RRRRAS RRRRAS A
l

S S -
S S l
S S

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



4. European standard

Ut = ) U Asfi+ ) hili+ ) %
i k

Non heated
Outdoor

space

Ung Uwau

Uwindows

ound \

Outdoor Outdoor

Non heated
space

Ground
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4. European standard

Thermal transfer through non heated space :

QNH = UApny (Tin - Tout) fi [W]
With

-1
_ | pe e
T;, Uy = (RSL + Rse + Z%’) [W /K]
l

E3
Tint - TNHL Tint - Tint

fi=fith= +
/ : ! ? Tint T Tout Tint - Tout

Corrective
factor

With T;,,, the mean temperature of the inside wall
Tyyr the temperature of the non-heated space
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4. European standard

Ut = ) U Asfi+ ) hili+ ) %
i k

Non heated
Outdoor

space

Ung Uwau

Uwindows

ound \

Outdoor Outdoor

Non heated
space

Ground
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4. European standard

Thermal transfer through non heated space :

QflOOT - UAfloor (Tin - Tout) fi (W]
€3 Avec

e
Ay |e2 Urioor = <R51+z ‘) [W /K]

- Tint - Tground T

i T _T ground — MOY (Tout)
int out

Tground
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4. European standard

QS _Qt+Qv_QS+Q
 Gacgre ¢ ]\

Space heating Transmission losses Ventilation losses Solar gains Internal gains

Ay
. . Wall 0 'Y .
m Radiators alls @ Mechanical Q?(ﬂ)} Q Lights

ventilation

Ir Fan-coil unit B Ground @ Occupant:

J
b

i
J

Infiltrations
‘ Radiant floor m Windows

Electric
appliances
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4. European standard

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.

/ th - Z VYiLli (Tin — Tour)

The thermal bridge coefficient depends on:

« The materials
 The geometry

 The insulation

* The type of walls
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4. European standard

eI —» em
ep P
/|
V1 \_____;/ v A NG v d
— L
v % Nt v § M
Distribution : ¥, =¥, = 50% ¢ Distribution : ¥;=12% vy ,y, =88% ¢
em (cm) em (cm)
Value of Value of
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4. European standard

QS _Qt+Qv_QS+Q
 Gacgre ¢ ]\

Space heating Transmission losses Ventilation losses Solar gains Internal gains

Ay
. . Wall 0 'Y .
m Radiators alls @ Mechanical Q?(ﬂ)} Q Lights

ventilation

Ir Fan-coil unit B Ground @ Occupant:

J
b

i
J

Infiltrations
‘ Radiant floor m Windows

Electric
appliances
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4. European standard

¢y, = 0,34 q, (Tint - Tout) [W] Qv = Qv ™ Qinft Qny

[m®/h]

/
@ Mechanical
ventilation
RO

Infiltration

Natural
ventilation
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4. European standard

Qv = 0,34 qy (Tine — Toue) W] Qv = Qv ™ Qinf T Ay [mg/h]

)

Type of mechanical ventilation
 Self-adjusting single flow rooms

« Humidity sensitive single flow

* Humidity sensitive dual flow

* Thermodynamic dual flow

The minimum fresh air flow rate depends on each country regulation.
The values presented here are derived from the French regulation (
Arrété du 24 mars 1982 relative a l'aération des logements)
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4. European standard

O :
=== Infiltration ¢y = 0,34 q, (Tint - Tout) W]
Qv = Qv QinfT Qnv [mg/h]

Qinf = K Ap" Maximal infiltration Maximal infiltration
surface flow rate flow rate

Type of buildings Q4 pa surf N5
(Ap = 4 Pa) (Ap = 50 Pa)
(m¥/h/m?) (Vol/h)

Qfan

[French Energy régulation
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4. European standard

O\ _ 3
=52 Infiltration Qv = 9ot Qin* Qv [M°/R]
Maximal value for q;, for
Blower door test new low consumption

Qinf = K Ap" Maximal infiltration Maximal infiltration
surface flow rate flow rate

Type of buildings Q4 pa surf N5
(Ap = 4 Pa) (Ap = 50 Pa)
(m¥/h/m?) (Vol/h)

Qfan

[French Energy régulation
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4. European standard

QS _Qt+Qv_QS+Q
 Gacgre ¢ ]\

Space heating Transmission losses Ventilation losses Solar gains Internal gains

Ay
. . Wall 0 'Y .
m Radiators alls @ Mechanical Q?(ﬂ)} Q Lights

ventilation

Ir Fan-coil unit B Ground @ Occupant:

J
b

i
J

Infiltrations
‘ Radiant floor m Windows

Electric
appliances
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4. European standard

ANY 174
cOe Area [m?] \ Reflected insolation [W/m?]
74 ANY /

Qsol = as (Edir + Eref T Edif)

L1 Direct

. \
Diff \ Diffuse insolatior
+«—— Diffuse Wim
——
Absorptivity [-] Direct insolation
[W/m?]
Reflecte
d

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
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5. Space cooling demand

Qsc — lea + Qv T Qw+ Qi

:

Space cooling Transmission Ventilation gains Transmission Internal gains
(transparent) gains (opaque) gains Ao
Ir Fan-coil unit @ QO Lights
Windows glazing . Walls -
. Cooling floor Windows frame @ Occupants

o Electric
appliances
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5. Space cooling demand

Effect of the daytime Effect of the direction

N E S T T T R s 0¥ Horizontal
200 e AV U - . EeTUBFY E?m _ ....... By _150 South
ta Dol oot ool
00 - | —30" south
1 X g B0 p bl «..._
700 . o ¥4 ‘E - oo e : 45“ South
.E a0 - oomrreerned r \ R o
0. o sl aat) 5 SRR ¥ | i B 75" South
s 500 H’g ambeioo mﬂ
: o0 e | — AU UST ;E |I| sum“
S ml i I T TN AL " North
[ A | —
300 e S GO U@ MD B s Ot Ob 21 E . : : mﬂ Eaﬂt
200 _-g 200 F . ....... .-. ; _mBWEEt
=1 A ! S :
100 e NOVEMber = December E
‘I|:|:|-. e b e e B B
k)
0 - [+]
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 2 23 24 L R e ./ AN T U TN U S TR T T S T N ;

D . - N .
01 234568 7 B 91011213 1415181718192021 2223 24
Time Imonthl

HOURS
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5. Space cooling demand

lea — Scor * (pglaz * g \ Solar factor depending on

the type of glass, windows
/ \ and solar protection

Depending on the climatic zone

JAICVF.1999]

window * Bv

Part of window surface (%)

SCOT‘

Can be adapted through other tables
according to the color of the glass, solar

SHaKIZ | iicviraz 2 | 2003-1-11 S 1-K A PO-HE B-Ca0 1507212




5. Space cooling demand

Qsc — lea + Qv T Qw+ Qi

:

Space cooling Transmission Ventilation gains Transmission Internal gains
(transparent) gains (opaque) gains Ao
Ir Fan-coil unit @ QO Lights
Windows glazing . Walls -
. Cooling floor Windows frame @ Occupants

o Electric
appliances
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5. Space cooling demand

Qv = qup* Y
/ [AICVF 1999]

Living room : q, = 20 m3/h

Other room : q, = 10 m3/h

The y 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
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5. Space cooling demand

Qsc — lea + Qv T Qw+ Qi

:

Space cooling Transmission Ventilation gains Transmission Internal gains
(transparent) gains (opaque) gains Ao
Ir Fan-coil unit @ QO Lights
Windows glazing . Walls -
. Cooling floor Windows frame @ Occupants

o Electric
appliances

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



5. Space cooling demand

Qw = Oextwan + Qwindow,frame
/ For a classic wall in zone A [AICVF.1999]

Qext wall — =US (Tev o mdoor

v 1+ 0,14 UO Te,v Tlndoor[oC]
Virtual temperature
difference

Up [W/K.m?]: Surface  Depending on climatic
thermal resistance of the  zone, hour, direction,
wall calculated for space  type and color of the wall o - o B
heating
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5. Space cooling demand

Qw = Qext,wall + Qwindow,frame

d
<4

Qwindow,frame =S Pwindow,frame

/

S = Swindow * By

—

“ Part of window surface (%)
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For a plastic window frame in zone B




5. Space cooling demand

Qsc — lea + Qv T Qw+ Qi

:

Space cooling Transmission Ventilation gains Transmission Internal gains
(transparent) gains (opaque) gains Ao
Ir Fan-coil unit @ QO Lights
Windows glazing . Walls -
. Cooling floor Windows frame @ Occupants

o Electric
appliances

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



5. Space cooling demand

Internal gains
vy

Including Q Lights

@ Occupants

Electric
appliances
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5. Space cooling demand

Qsc — lea + Qv T Qw+ Qi

:

Space cooling Transmission Ventilation gains Transmission Internal gains
(transparent) gains (opaque) gains Ao
Ir Fan-coil unit @ QO Lights
Windows glazing . Walls -
. Cooling floor Windows frame @ Occupants

o Electric
appliances
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6. Building energy simulation

D

gl
TRNSYS18

EnergyPlus

PLEIADES

2| 2023-1-HU01-KA220-HED-000160219
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Thank you!
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