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As codes and regulations become stricter, is simulation the right tool for compliance as well as sketching
performance to assist design? Can building simulation address the competing demands and tensions that
regulators, clients and designers place on it? If not, what alternatives could be appropriate?

This special issue seeks research reporting on quality assurance measures, case studies, user studies that address the
development of trust in the performance calculations of designers. Papers are sought that describe the challenges,
innovative methodologies, or strategies to enhance reliability and effectiveness. Overall, the papers should show evidence
of improvement in guiding sustainable building practices.

The “performance gap” typically references energy performance. However, this special issue is open to all design
assessment parameters: Indoor Air Flows, Daylight, Energy, Overheating and Acoustics.

An increasing urgency exists to provide a prediction of performance over the next 50-100 years. As carbon limits become
more fixed on absolute performance, a consensus is needed on how to examine performance reliably and accurately — both
for new buildings as well as interventions in existing buildings. Uncertainties need to be made explicit.

Background

A broad literature and body knowledge already describes the gap between calculated and measured environmental
performance of buildings. Papers in this field explore various hypothesised reasons for the gap. Suggestions include: need
for improved modelling of building occupants (Ahn et al. 2017); and simulation users’ lack of understanding of the drivers
of performance (Imam et al. 2017). The latter concluded that modellers “cannot be considered modelling literate”. A 2024
review paper identifies 173 relevant references (Zheng et al. 2024). Another paper looking at the performance gap in one
Danish building contains 68 references (Carpino et al. 2020)

All essentially ask: “can we yet trust the tools we use in design”? All assume that our simplistic mid-20th century heuristics
are no longer fit for purpose as they provide insufficient data for the quality goals we now set for our buildings. Performance
measures such as static Heat Loss calculations in Energy and Daylight Factor in Lighting are one-dimensional in a multi-
dimensional world.

However, with over two decades of publications, there is still no consensus on the solution. A decade ago, Coakley et al.
(2014) examined 129 papers in an effort to identify a reliable process for “matching building energy simulation to measured
data” and found current practice wanting. They identify the potential for a single annual energy use figure to be arrived at
in a sophisticated simulation model by multiple combinations of input parameters. Proposers of surrogate modelling which
emulates a complex (simulation) model using a statistical model (Westermann and Evans 2019) argue theirs is a more
reliable approach to the single annual energy figure. Its reports can also be provided with an uncertainty figure, so design
decisions can be more aware of the risks on non-performance. However, these same modellers do note that at present the
ability of simulation to look in detail at performance, predicting overheating risk and so on cannot at present be matched
by surrogacy.



Challenges

Architects are increasingly wanting to sketch performance in the same manner that they sketch a building concept (Braasch
2016). Architects and Engineers require sophisticated and complementary, but most likely not the same design decision
performance estimation tools that do more than just report a single number (Bleil de Souza and Tucker 2015).

Is the answer better education in the “art” of simulation? Or, do we need to get much better at incorporating the variability
of human behaviour in our buildings during design? Do we yet have a repository of trusted local material data on acoustic,
lighting, energy properties of building elements and materials that could be used to make our design calculations to more
closely resemble reality.

Imagine a window used for light and natural ventilation: can we source from one place the Visual Light Transmission for
daylight analysis, the R-value and Solar Heat Gain coefficient for energy analysis; the acoustic properties of the window
when it is opened or closed next to a busy street for ventilation, and so on. How well can we model the reliability and
performance of equipment?

Others point to the differences between as-built and as-designed construction. And then, we have those who point to the
inadequacies of our definitions of performance: are our ‘comfort’ standards fit for purpose? Is it appropriate to use
simulation output: with its standardised inputs, as a ‘prediction’ of performance, or should it be treated like car sales
brochure fuel-efficiency reports: as standardised index?

Possible topics
Topics of interest include but are not limited to:

e Sources of uncertainty in building simulation and their impact on trust.

e  Simulation alternatives — instead of many interconnected equations representing the building physics, perhaps
design informed by an empirical performance database — whether PoE, case studies, statistics.

e Understanding and avoiding abuses of simulation.

e  (Calibration, validation, and accuracy testing of BPS tools.

e Problems arising from mis-use or mis-interpretation of simulation outputs (and associated professional
responsibilities).

e Integrating BPS with measured data to reduce performance gaps.

e Improving modeling of complex systems such as occupant behaviour —is this appropriate for regulatory
purposes?

e Improving the quality of simulation reporting — ensuring its relevance to design decisions, and socio-technical
issues in operation.

e Improving modeller literacy and questioning tool design — should the user have to understand the calculation
algorithm limitations in order to be a certified simulation user?

e  Role of simulation in design, commissioning, and operations.

e Implications for energy code compliance and carbon reduction goals.

e  Alintegration with simulation tools enabling systematic learning from past simulations informing the next design
or the next simulation.

e Compliance — the reliability and limitations of simulation for demonstrating regulatory compliance.

Timeline

Deadline for abstract submission 11 November 2014 (noon GMT)

Full paper due 10 February 2025 NB: authors can submit sooner if they wish

Referees’ comments to author 30 April 2025

Revised version due (if required) 30 June 2025

Publication September 2025 NB: papers are published as soon as they are accepted

Briefing note for contributors
We welcome contributions from the research community as well as the building industry including engineers, architects, researchers, code
officials, and software developers.

You are invited to submit an abstract for this special issue. Please send a 500 word (maximum) abstract to editor Richard Lorch
richard@rlorch.net by 11 November 2024. Your submission must also include these 3 items:
1. The corresponding author's and all co-author's names, institutional & departmental affiliations and contact details, email addresses.
2. The question(s) or topic(s) in this Call for Papers that the abstract and intended paper address.
3. The abstract (500 words maximum) defining the research question(s), scope, methods and results.

Abstracts will be reviewed by the editors to ensure a varied, yet integrated selection of papers around the topic. Authors of accepted abstracts
will be invited to submit a full paper (6000-7500 words), which undergoes a double-blind review process.



Buildings & Cities is an international, open access, double-blind peer-reviewed research journal. Its focus is the interactions between buildings,
neighbourhoods and cities by understanding their supporting social, economic and environmental systems. More information can be found online:
https://www.buildingsandcities.org & published papers are found here: https://journal-buildingscities.org

General guidance for authors can be found at https://www.buildingsandcities.org/pdf/Information-for-Authors.pdf

Open access and Article Processing Charge
Buildings & Cities is an open access journal and has an article processing charge (APC) of £1360 plus VAT. If you do not have institutional support,
please contact the editor when submitting your abstract. We endeavour to assist those without funding.

Questions?
The Editors are happy to discuss ideas with potential authors. Please contact: Richard Lorch richard@rlorch.net and Michael Donn
michael.donn@vuw.ac.nz
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