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How effective are passive and low-energy cooling strategies in providing heat resilience in
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Terraced House
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Ranking Effectiveness Bedroom & Livingroom

1. coo T : A Most Effective
I | Option
——> ——
[ I

Cross Ventilation

Single-Sided Ventilation
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Ranking Effectiveness Bedroom & Livingroom

1. A Most Effective
Option

Ceiling Fan

Solar Shading

Green Roof
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Ranking Effectiveness for the Bedroom

1. A Most Effective
Option

Night Ventilation

Temperature based Ventilation
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Interpretation of the Results
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Temperature based Ventilation

Livingroom:

Night Ventilation
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from 21:00 - 07:00

Problem Statement Research Questions

Interpretation of the Results
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Interpretation of the Results
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Interpretation of the Results
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Implication of Cooling Strategies

Energy Label

Problem Statement Research Questions Methodology & Results Methodology & Results Discussion & Conclusion 100
SQ1 SQ2



Problem Statement

Research Questions

Implication of Cooling Strategies

Energy Label

Methodology & Results Methodology & Results
SQI1 SQ2

Only with the Addition of
Sufficient Cooling

Discussion & Conclusion



Low Energy Solution
for a

High Temperature Problem

STEPHANIE VAN SETERS P5 - MASTER THESIS 23 /06 /25



Low Energy Solution
for a
High Temperature Problem



Appendices

1Gle
080¢
€00¢
9261
6¥8L

vANNEI

40

40
35
30
25

35

30

25

20

20

15
10

15

10

/Sle
080¢
€00¢
9261
6v8L
(2743
S691
8191
LGl
vovlk
18€1
oLeL
€ecl
9SLL
6201
c00L
G26
878
V1.
769
119
ovs
o4
98¢
60¢
[44
oo
8.

Gt

G691
819l
LSl
vovi
18€1
oLeL
€ecl
oiSLL

[400]2
G26
878
VL.
69
/19
(072}
€or
98¢
60€
[4%4
ei°1
8.

e Outside Air Temperature

2050 - Heatwave scenario

2050 - Typical Meteorological Year

104



Appendices

Max. Acceptable

Assumptions Thresholds Corresponding PMV Exceedance
Ty = MRT TO =300 hours
TO / GTO v =01m /s peraive = 26 °C PMV20.5 GTO = 450 hours
(NEN-EN-ISO RH=50%
7730) M =12 =928 °C PMV=1.0 TO =100 hours
ICIO = 0,7 operative
T_ =MRT oerczive=28 OC
air =O'| / peraf PMV205 -
SET* EH—SO:/n S SET* =27 °C
(ASHRAE 55-2017) M =10 =30°C
. operative PMV=1.0 120 °C SET* - hours
|, =04 SET* =28 °C

(RVO, 2018; Huizenga et al., 2024)
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Night Ventilation (NV) - Bedroom

Temperature based Ventilation (TV) - Bedroom

Night Ventilation (NV) - Livingroom

Temperature based Ventilation (TV) - Livingroom
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Housing fype  Usable Area (m?)  Building Height (m) Ground Floor Area  Closed Facade  Sloped / Flat Roof ~ Window / Door

(m2) (m2) (m2) (m2)
Detached House 153,28 9,00 89,59 131,12 84,42 / 29,31 28,36 / 8,04
Up to]964 l 1 7 1 I ! 1 1
RO,15 R 0,35 R 2,50 /R 0,85 U 1,80 /U 3,40
Terraced House 13,6 9,00 49,15 37,86 58,40 / 0,00 18,17 / 4,55
]975_"99] 1 1 7 7 I’ I ! I
R 0,52 R 1,30 R 1,30 /R 1,30 U 2,90 / U 3,40
Apartment
loxs 1071 84,00 23,50 84,00 23,94 - 20,07 / 4,47
R 0,17 R 0,43 - U 2,90 / U 3,40

(RVO, 2023) 17
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Bedroom Factors: Livingroom Factors:

" = Dynamic o = Dynamic

MRT = Dynamic MRT = Dynamic

v = Dynamic (+ 1.16 m/s with Fan) v = Dynamic (+ 1.16 m/s with Fan)
RH = Dynamic RH = Dynamic

MET =07 MET =11

I =15 I =0.30

clo clo
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Window Opening Ventilation Construction Passive & Low-Energy
Behavior Type Type Cooling
Solar Shading & A Most Effective
Ceiling Fans Option
Green Roof ** &
Temperature based Cross Current Ceiling Fans
Ventilation Ventilation Construction ™
Ceiling Fans
. - Single Sided Renovated
Night Ventilation Ventlation Construction
Solar Shading
Green Roof **
Baseline Least Effective
Option

= The most effective combination of cooling strategies
* Exceptation for the bedroom scenarios in detached and terraced buildings, where the combination of renovated construction and cross
ventilation proves more effective than the current construction variant.
** Green roof only applicable to detached and terraced residential buildings.

Figure 5.1 - Effectiveness Ranking of Cooling Strategies and Their Possible Combinations (Own work, 2025)
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Window Opening
Behavior

Night Ventilation

Ventilation
Type

Cross
Ventilation

Temperature based
Ventilation

Single Sided
Ventilation

Construction
Type

Renovated

Construction

Current

Construction™®

= The most effective combination of cooling strategies

Passive & Low-Energy

Cooling

Solar Shading &
Ceiling Fans

Green Roof ** &
Ceiling Fans

Ceiling Fans

Solar Shading

Green Roof **

Baseline

A Most Effective
Option

Least Effective

Option

* Exceptation for the bedroom scenarios in the apartment, where the combination of current construction and cross ventilation proves more
effective than the renovated construction variant shown in this figure.

** Green roof only applicable to detached and terraced residential buildings.

Figure 5.8 - Effectiveness Ranking of Cooling Strategies and Their Possible Combinations (bedroom) (Own work, 2025)
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Operative indoor Temperature °C

Category  Lower Limit Gmm Upper Limit GW
| oc-3 6c+2
I ec -4 Oc+3
I Oc-5 Oc+4

Running Mean Outdoor Temperature °C

Figure 2.2 - Temperature limits of Adaptive Comfort Model (Alders et al., 2024)



