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INTRODUCTION
ENERGY, INDOOR AIR QUALITY AND VENTILATION

How to aggregate performance indicators
and balance IAQ and energy performance assessment
to provide a robust ranking of the ventilation systems?

ANKING THE SYSTEMS AND DECISION-MAKING
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INTRODUCTION
FROM CONSTANT VENTILATION TO SMART VENTILATION
MEV SYSTEMS MVHR SYSTEMS
(EXHAUST ONLY) (WITH HEAT RECOVERY)
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INTRODUCTION

DESIGN OPTION PERFORMANCE CALCULATION
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Inputs selection
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(Poirier et al., 2021b; Poirier, 2023)
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PERFORMANCE RAKING
BASED ON IAQ PERFORMANCE ?

2 IAQ performance
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PERFORMANCE RAKING

BASED ON ENERGY PERFORMANCE ?
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PERFORMANCE RAKING

BASED ON IAQ AND ENERGY PERFORMANCE ?

How to choose the most relevant one from global
performance point-of-view ?
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A ROBUST METHOD FOR PERFORMANCE RANKING
A SIMPLIFIED APPROACH IN 3 KEYS STEPS

1- Design option performance calculation
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3- Robustness calculation and ranking
Robust design score calculation

Iy from the 500
SA scenarios
Iy from the 3
Reference scenarios

Design ranking

Application of
the Maximum
regret method

Normalisation of
the design score

Iuc from one
Reference scenarios

E Decision making ]

BASED ON EXISTING ROBUST ASSESSMENT METHODS ADAPTED TO BUILDING SECTOR

(Kotireddly et al., 2018; Velasquez and Hester, 2013 Hoes et al., 2009; Sharma and Bhattacharya, n.d.)
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A ROBUST METHOD FOR PERFORMANCE RANKING
MULTI-CRITERIA AGGREGATION

2- Multi-criteria aggregation

Weight distribution

(Podvezko, 2011)

Iyccalculations . . -
) From the six indicators
@ Equal distribution Application of the //L/ZQ::;; to one ag%regatle(% value
SAW method //I//Q/AOV OI’ eacn simulation
Variable distribution E* Simple Additive Weighting (SAW) method
Weight w;
Distribution Iye = Z w;. I
InCOZ InRH70 InRH30770 InF’MZS II"HCHO InEwh mc - t
l
Ivc_1aa 0.2 0.2 0.2 0.2 0.2 0
IMC_IAQ-E 0.16 0.16 0.16 0.16 0.16 0.16 16% Energy 1 84% I1AQ
IMC_IAQ-E* 0.071 0.071 0.071 0.143 0.143 0.5 50% Energy 150% IAQ
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A ROBUST METHOD FOR PERFORMANCE RANKING
MULTI-CRITERIA AGGREGATION

Iuc 1aa Iuc_1nqe Iuc 1aq-e*
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A ROBUST METHOD FOR PERFORMANCE RANKING
ROBUST DESIGN SCORE CALCULATION AND RANKING

3- Robustness calculation and ranking

Robust design score calculation Design ranking.

Iyye from the 500 D=
A scenarios Application of the | V/ax(PR)
Maximum regret X
method Normalisation of
the design score

. Integrating into one design
AQ . ]
Fuge score (D) all the individual
o performance indicators Iy, across

Iyc from the 3
Reference scenarios

Ds = .
the tested scenarios.
2 The minimax regret method
[ Decision making ] (Kotiredady et al., 2019)

PR = IMC,Dopt,s = Cs;with C; = Msin(IMC(all_Dopt),s)
MPR = Ig[aX(PR)
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A ROBUST METHOD FOR PERFORMANCE RANKING
DESIGN SCORE RESULTS
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Design score calculation with the minmax regret method
design scores were normalized In [%] by 2(Ds) v..the sum of all the design scores
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CONCLUSION

LEARNINGS REGARDING ROBUSTNESS

“

16% ENERGY / 84% IAQ 50% ENERGY / 50% IAQ z

IAQ-E distribution: a conservative The IAQ-E* for a decision maker
approach with IAQ priority for the with equal proportion between

5
4 3
decision maker I IAQ and energy.
2

The design score highlights the difference between the
ventilation systems, in order to rank them, including the
uncertainty from several simulations.
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THANK YOU
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