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Rural vs urban energy balance
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Impact of building energy demand on
urban climate

Building energy demand leads to
o |ncrease of anthropogenic sensible and latent heat flux
o Amplification of (nocturnal) urban heat island (UHI)

Feedbacks between UHI and building energy demand
o Negative during heating season
o Positive during cooling season



Anthropogenic heat flux (ex: Toulouse —
CAPITOUL)

——  Qf Traffic

100 — —

i ---- Qf Natural Gas |
—— Q total

a0 o——eo QF monthly h

60 ,.L“.l A | __

QF I[W I"T"I_E]I
I
Cﬁ

L

) AL i
EU -I';l- ] d "l"" 'IIII'L|I * y il -lll I'III |?.|' " ol L J—
||“-|' 1
. '| |

Pigeon et al |,’u A

: - A e M ™M e A N

Vi -“.I;‘“,—‘,'_'J#H I'IIJ ,:?Jl-'lm—e"—f—hll—'lr r || R III'" .r.il""-"* r-" .l_.'r F |' it '|" ",-—\. _.?li-‘"“l J‘J\ |'-'I' II,—\. .-'"“' L= H|- i = ,— —. oy ,—r_.,.
2007 ¢ w i f IH-.-

R '. Y
0 o e |
Ma rch Apnl Ma},r -..Iune Julyr Aug Sep Dct N-:n.r Dec Jan Feb

2004 2005



Example: Impact o
Result of De Munc

" air conditioning on UH]
<etal. (2013)

Night temperature

'91.4

489.6

187.8

< West

Rueil Malmaison Suresnes Boulogne woods

+2°C
+1°C
+0.5°C

DRY-AC x 2
DRY-AC
REAL-AC
NO-AC

FUTURE
PRESENT
PRESENT
PAST




Thank you

J Coupling urban climate models and building energetics models

JMitigation, adaptation and urban engineering




Annex

| Meso-scale Meteorological Model (MM)
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Building Energy Analysis Model (BEM)
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Annex (TEB — BEM donnees CAPITOUL)

Inventory

— Mast

— Simulation

— < = g T
ERN
o - S_.\_mgm 9=

A 0 &

200

=~ 150 —
00 —

vu/ml xm._ Jeay olusbodolyuy

—50

0Z-"In8)
0Z-"Aue
0Z-"98p
0Z-'Aou
0Z-}00
0Z-"1das
0Z-Inoe
0z-"Iinf
og-uinl
0Z-lew
0Z-|HAe
0Z-SIeu

0C-"In8)



