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The literature review is structured around three main topics discussing the current state of the art.
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URBAN SCALE

BUILDING SCALE

Natural ventilation strategies on urban and building scale

ICARB 2023 |

Measuring Net Zero

Spatial ratio of open spaces to built-up areas is crucial in determining wind patterns, velocity, and pressure (Passe et al., 2015).
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Development of the framework for the form-finding process  |cARB 2023 w

Summarizing the Daylight and Natural Ventilation Strategies

Urban Context and Site Building Geometry, Floor Plan Layout,
Fenestration, and Room Design

—  The proportion of open space — > Building Floor Aspect Ratio

— Massing and Relation —> Facade Characteristics

— Building Orientation — > Room Design Characteristics
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The form-finding framework for the coupled application of daylight and natural ventilation
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It is a vacant rectangular lot with a A building bulk with a height of 250 ft
width of 97 ft. and a length of 296 ft., and a 97 by 296 ft footprint is used to
surrounded by mid-rise and high-rise, start the form-finding process.

primarily office buildings with an
average height of 100 ft.



1.1.0rientation [« 1.Urban Scale »| 1.2.Spacing

DL | NV DL DL NV
1.1.Sun, in 1.2.wind, in 1.1.3.0ptimum orientation to 1.2.1.Daylight 1.2.2.Reverse 1.2.3.Urban  1.2.4.0ptimized
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Optimum building orientation for daylight and natural ventilation
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The module for the Climate Studio simulation
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Courtyard wall ratio building geometry Head Height opening area carbon assesment optimized form

Atrium rule of thumb: Height = 2.5 width Window wall ratio = 80 %
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WHH rule: light penetration depth

/ WHH= 9" == Floor depth =22.5°
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Daylight availability, Annual Sun Exposure. llluminance simulation for the (1) fifth floor and (2) 20th floor, and the
space layout.
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Courtyard wall ratio building geometry Head Height opening area carbon assesment optimized form
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Reducing the width to meet the requirement for cross ventilation.
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Comparison of simulation results of energy use and operational carbon

In conclusion, combining nighttime ventilation, optimizing natural ventilation, and maximizing daylighting shows
significant potential for reducing building energy consumption and operational carbon emissions.
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Final form threshold with access to daylight and natural ventilation




Simulation result of the final form for natural ventilation
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Thank youl!

Ulrike passe: upasse@iastate.edu
Fatemeh Yazdandoust: fatemehyazdandoust@gmail.com
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