
Sustainability Through Spatial Architectural Design



Sustainable design within the architectural design profession
is often seen as the incorporation of advanced technologies or
the implementation of dated passive design strategies in order
to achieve an overall sustainable architectural project. The
previously mentioned methods are all effectively producing
sustainable results that cover the environmental, social and
economic aspects of sustainability within the built
environment. Space is ultimately the medium in which
architects manipulate to create visions of their aspire and
obligations as architecture. Through research within the built
environment encompassing the vernacular ideal of a multitude
of spaces to allow for sustainable adaptation based upon
current climatic and environmental requirements, the built
environment spatial spectrum was introduced.
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Built Environment Spatial Layers
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Lechner, N. (2014). Heating, cooling, lighting: Sustainable design methods for architects. John wiley & sons. 

American Society of Heating, Refrigerating, & Air-Conditioning Engineers. (2006). ASHRAE greenguide: the design, construction, and operation of sustainable buildings. Butterworth-Heinemann.
Standard, A. S. H. R. A. E. (2010). Standard 55-2010:“Thermal Environmental Conditions for Human Occupancy”; ASHRAE. Atlanta USA
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Human Thermal Comfort with Architectural Design 
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MacLeamy, P. (2004). MacLeamy Curve. Collaboration, Integrated Information, and the Project Lifecycle in Building Design and Construction and Operation (WP-1202).



Community Center Base Case

The site where the design is take place and is located in Southern Arizona
on the Organ Pipe Cactus National Monument. The designated design for
this specific site is that of a Community Center. the site area is
approximately 33,850 square feet. This area is the total extent of the site
boundaries and is the basis for the design. all the Built Environment Spatial
Layers will be allocated within the boundaries of this site. The boundaries
will allow for a limitation in space allocation to occur which will be the
basis of the analysis in terms of sustainability through the Built
Environment Spatial Layers.
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The Multi-Functional Area within the Community Center Design in
Organ Pipe Cactus National Monument is one of the Architectural
program functions that has been allocated from a space within the
Climatically Controlled Layer into the Semi Enclosed Layer within the
Designed Case Scenario. Through the Spatial Composition Concept
analysis of the spatial requirements, the activities, conditions, and
components are all understood. Activities that would be conducted within
the Multi-Functional Area in this Community Center Design are such as
gathering events, social meetings, and community day instances. These
activities all require a space that is expansive in nature that allows for
larger gatherings. The conditions where these activities could exist are
not exclusive to an interior setting if Human Thermal Comfort is
achieved. Human Thermal Comfort is achieved due to the fact that there
exist and semi enclosure of components that mitigate the external
climatic conditions in order to achieve the Human Thermal Comfort
range within these design spaces. Therefore, utilizing the components
that create the space and their manipulation achieves the Spatial
Standards and Human Thermal Comfort making the Multi-Functional
Area an acceptable space within the Semi Enclosed Layer.

Multi Functional Area







The Educational Spaces within the community center design and Organ
Pipe Cactus National Monument is intended to be spaces where both
adults and children can have educational seminars and gatherings in order
to explore the Sonoran Desert and understand the science behind its many
facets. The Educational Space is part of Architectural program functions
that has been shifted from a space within the Climatically Controlled
Layer into a space in the Semi Enclosed Layer within the Designed Case
Scenario. Through analyzing the spatial requirements through the Spatial
Composition Concept method, the activities, conditions, and components
can be derived. The activities that are conducted within this space are
gatherings that occur on a semi daily basis of one to two hour long
periods as well as some educational seminars that take tours through the
Sonoran Desert. The conditions required in order to conduct these
activities are of minimum enclosure as well as the maintenance of Human
Thermal Comfort. Thought the design and manipulation of the
components within the spatial composition to serve Human Thermal
Comfort and the spatial requirements the Educational Space is able to
exist within the Semi Enclosed Layer without a compromise on the value
of that space.

Educational Spaces







The Fitness Area is one of the Architectural program functions that has
been shifted from a space within the Climatically Controlled Layer into a
space in the Semi Enclosed Layer within the Designed Case Scenario.
Through analyzing the spatial requirements through the Spatial
Composition Concept method, the activities, conditions, and components
can be derived. Activities that would be conducted within the Fitness
Area in this Community Center design are body stretching, cardio
activities, and weight resistance training. These activities all require the
inhabitants to have a high MET value as well as fitness clothing attire.
The condition where these activities could exist are not exclusive to an
interior setting as long as Human Thermal Comfort is achieved.
Typically, Human Thermal Comfort is achieved due to the fact that when
engaging in fitness activities the Human Thermal Comfort range is
greatly expanded. Therefore, throughout the design and manipulation of
the components to achieve the spatial requirements and Human Thermal
Comfort, the Fitness Area space is acceptable to exist within the Semi
Enclosed Layer.

Fitness Area







Community Center Designed Case

The site where the design is take place and is located in Southern Arizona
on the Organ Pipe Cactus National Monument. The designated design for
this specific site is that of a Community Center. the site area is
approximately 33,850 square feet. This area is the total extent of the site
boundaries and is the basis for the design. all the Built Environment Spatial
Layers will be allocated within the boundaries of this site. The boundaries
will allow for a limitation in space allocation to occur which will be the
basis of the analysis in terms of sustainability through the Built
Environment Spatial Layers.
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Energy Modeling Simulation
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Conclusion

Through the understating of spaces and means of sustainable adaptation within them. The
Outside-In Method engages the composition of these spaces within the Built Environment
Spatial Layers advancing the notions of Sustainable Design.



Conclusion

This Application looked at Sustainability through Energy consumption. The Framework of the Built Environment Spatial Layers
allows for further engaging in such fields as resources, emissions, embodied energy, etc. touching upon all the Dimensions of
Sustainability. Pushing the notions of Green Engineering to the future
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