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Façade reference: UPTOWN, Munich 2003; Ingenhoven, Overdiek
Architekten; Ingenieur Burggraf, Weichinger und Partner
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Development strategies for interactive and hybrid HVAC control mechanisms
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R&D opportunities:

Development strategies for interactive and hybrid HVAC control mechanisms

• IAQ+ via enhanced natural ventilation 

• responsive single layered façades

• Impact on conventional occupancy related 
room zone modeling

• Impact of reduced wind loads on building 
structure - material savings

• Interactive HVAC control and sensing 

• Real Estate and FM Finance Models
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Construction
Adoptable for building and 
component optimisation

Design
‘Living Lab’

Three programs for testing 

P+ DEMONSTRATION BUILDING – COMPONENT TESTING
WUJIN, CHANGZHOU, CHINA
P+ DESIGN GROUP

Building scope
600 m2 governmental project

Development
Completed November 2015

Team
P+ Design Group
Institute of Architecture Design & Planning 
Co. Ltd., Nanjing University
Wujin Green Building Industry Development 
Zone 
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WUJIN GREEN BUILDING EXPO – P+ DEMONSTRATION BUILDING
WUJIN, CHANGZHOU, CHINA
P+ DESIGN GROUP
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https://www.youtube.com/watch?v=oXYZttxunPw

0.3 Teaching + Research related to Practice(s)



P. Michael Pelken

P+  Studio+Consulting

https://www.youtube.com/watch?v=oXYZttxunPw
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• A living lab - configuration changes
• Industry collaboration
• Academic research 
• Testing of range of standards
• Component optimisation
• Building performance monitoring
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https://www.youtube.com/watch?v=oXYZttxunPw
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https://www.youtube.com/watch?v=oXYZttxunPw
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Provide renewable energy and measure building performance 
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https://www.youtube.com/watch?v=oXYZttxunPw
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• Expo Park’s only weather station and used for regional climate monitoring
• Measuring IEQ and energy consumption in relation to outdoor climate
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https://www.youtube.com/watch?v=oXYZttxunPw
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https://www.youtube.com/watch?v=oXYZttxunPw
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Interdisciplinary Graduate Level Research
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https://www.youtube.com/watch?v=oXYZttxunPw
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PhD Level Research
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GREEN WALL – AIR PURIFICATION SYSTEM (2 WEEK SEMINAR)
SYRACUSE UNIVERSITY
WITH LC SMITH COLLEGE OF ENGINEERING

Building scope
Based on the Wolverton System, a NASA 
spinoff technology

Development
Construction of Prototype 

Team
P+ Studio 
Prof. Dr. Jensen Zhang
Master’s level mechanical engineering
students
Undergraduate + graduate architecture 
students

Construction
Living system
Modular assembly

Design
New green wall typology 

Interdisciplinary systems design
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Research: Z.Wang, J.S. Zhang, M. Mittelmark, and B. C. Wolverton, Air Cleaning 
Technology for Indoor Air Quality: How To “Grow” Fresh Air? Syracuse University, 
Mechanical and Aerospace Engineering http://beesl.syr.edu
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Exhaust Fan

Ductwork

Foam Insulation

Irrigation System

Activated  Carbon and
Porous Shale Fill

Ductwork

Aluminium Framing

Plywood
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Automated LED lighting

Sensor Controlled
Water Pump

Water Tank

Planting

Exposed 
Ductwork

Vacuum Formed 
Modules



P. Michael Pelken

P+  Studio+Consulting0.3 Teaching + Research related to Practice(s)



P. Michael Pelken

P+  Studio+Consulting0.3 Teaching + Research related to Practice(s)



P. Michael Pelken

P+  Studio+Consulting0.3 Teaching + Research related to Practice(s)



P. Michael Pelken

P+  Studio+Consulting
Design Build Research – Botanical Air Purification Wall System
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Innovation Strategies for the built environment in research, practice & teaching

Thank you for your attention!

0.4 Q&A

perF RMance based design




