























Facade 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:

IAQ+ via enhanced natural ventilation
responsive single layered facades

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

Development strategies for interactive and hybrid HVAC control mechanisms
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P+ DEMONSTRATION BUILDING — COMPONENT TESTING

WUJIN, CHANGZHOU, CHINA
P+ DESIGN GROUP

Design Construction
‘Living Lab’ Adoptable for building and
Three programs for testing component optimisation

Building scope Development Team

600 m2 governmental project Completed November 2015 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

GLOBAL NEW INVESTMENT IN RENEWABLE ENERGY . Ffd”k]ful'l School
BY REGION, 2014 ($BN) o U I‘H (.\\I|=| lorm .Ernt

Total
Brazil, 7.6
i 4 T =—Three star
Middle East & | projects

Africa, 12.6

Two star projects

1
AMER (excl. US & ‘,’A N . | One star projects

Brazil), 12.4 | _
2010 2011 2012 2013

ASOC
(excl. China &
India)
43.3

Source: Bloomberg New Energy Finance;
UNEP
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» Aliving lab - configuration changes
Industry collaboration
Academic research
Testing of range of standards

Component optimisation
Building performance monitoring
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Provide renewable energy and measure building performance
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healthway.com

Expo Park’s only weather station and used for regional climate monitoring
Measuring IEQ and energy consumption in relation to outdoor climate

03 Teaching + Research related to Practice(s)

gypsum collng
height TEC

acousdc batlles
height TBC

AET celing
height TEC ™|

acousic batfles
height TBC

Programmatic and environmental zoning
Opportunities for testing of different IEQ
standards and building systems

— residential standards
—— office environments
1 auditorium / exhibition / public space
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wind spoiler

low e-glazing

metal framing

black aluminium sheet

250 mm cavity

wall finish

opening to interior (air duct TBC)
brushed metal casing

opening to interior (air duct TBC)

Solar chimney perspective section through raw construction

Nampar Closed 7

Lampar Gioses —7

Heateq ai from —
solar chimnoy cavy
2w sl incoors

terpapann

mﬁnmnum

—
—
Fxtarior Gallary with
views to the exerior

™~
~

~ 1. mulons
2. gleing
4. powder coated metal casing
4. metal frarming
B, black pairted sluminium

B. brmudation
Solar chimney sxploded axonometric diagram 7. interior finish board

Winter Summer
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Interdisciplinary Graduate Level Research

-

Photovoitalcs. - Wicathar station
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SOLAR CHIMNEY MODEL VALIDATION & PERFORMANCE ENHANCEMENT Vi spc

Guoging He, Zhejiang University, guoqinghe@.zju.edu.cn

low e-glazing

metal framing
OBJECTIVE

Validation of a plume model and a CFD model for ik aakindr s st
predicting flow rates generated by a solar chimney
under the solar radiation.

Temparatura, 52
45.91116 250 mim canity
66670
La2225

b
CFD  Plume a7i7e

del .93333

- 39.68887
model  model  [] 2258907 waal finish
H 37.19996
B 35.95551
H 31.71108
fl 33.46659
B 32.22213

[Hiikidinaninahi)

HRA, Plume model
opening to interior (air duct TBC)

F"lﬁ ” R 7
B gwhi(Cri) *B &(18x) 2972292 brushed metal casing

b T
28.48876

o
27.24431 opening to interior (air duct TBC)
25.99985

M,
&

Mg M Biog B8 cienar 7 yR g erm 0
B R 7,.Cin

CFD model

2]

BTG Lﬂ;::;rlng - Solar chimney perspective section through raw construction
; e V

Choose a sunny and windless day; L

1. Measureflow rate in the solar chimney: ¥

Thermal anemometers; Tracer gas; Atmospheric pressure ; :

2. Measure temperature in and outside the chimney, ¥ o

temperature of the walls and the glass, T of inlet and outlet:

3.Measure of solar irradiation on the vertical surface, Qyy,, Glass optical

4. Measure of the wind velocity at the inlet and the outlet. properties, ™

5. Test of performance with variations: absorption

Change positions of the absorption plate or add extra plate,

absorption plate

PhD Level Research

Expected CFM by
heat gain, Plume
Wim2 model
5% | 220 18 | 196 375
50% 138 .18 123 334
25% 55 18 49 266

solar irradiation Tamb,

Percentile (vertical) oC
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IEA-EBC Annex 68

Indoor Air Quality Design and Control in Low Energy Residential Buildings

ABOUT ANNEX 68 ABOUT IEA-EBC EVENTS SUBTASKS CONTACT

—— e e i e

P+ demonstration building in Changzhou, China
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GREEN WALL — AIR PURIFICATION SYSTEM (2 WEEK SEMINAR)

SYRACUSE UNIVERSITY
WITH LC SMITH COLLEGE OF ENGINEERING

Design
New green wall typology
Interdisciplinary systems design

Building scope Development
Based on the Wolverton System, a NASA Construction of Prototype
spinoff technology

03 Teaching + Research related to Practice(s)

Construction
Living system
Modular assembly

Team

P+ Studio

Prof. Dr. Jensen Zhang

Master’s level mechanical engineering
students

Undergraduate + graduate architecture
students

P. Michael Pelken
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—3 SYRACUSECOE

center of excellence

Room/HVAC
return air

K O C‘? g %
C? ot 006363 &5) fels) 88&800&88 8Q§ r_‘é:):L Water level

@ Activated carbon 9, Shale pebbles  {fff Microbes

S0P momme s por, C_jormal (0)=1 951 w3
© 33% mokure sewpoie, C_formal (0) =2.258 mgfar'
0) 0377 mgfar”

& 20 s setepore, C_formal (0) =377 w3
tracer gas, C_SF&40= 1,560 mgfr'3

Chamber € oncen tratian (pgi

% e (b Elagued ime (h)

“Pull-down” test result Running for 8 h per day

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

Automated LED lighting Aluminium Framing

Plywood

Exposed

Foam Insulation
Ductwork

Irrigation System

Activated Carbon ¢

Vacuum Formed Porous Shale Fill

Modules

Planting

> Ductwork

Sensor Controlled
Water Pump

Water Tank
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Green Wall Temperature Analysis

* Four layers
= Syracuse NY
climate for
outside layer

Alr
Circulation
System

Location in (m)

0.02 0.04 0.06 0.08 04 042
Location in [m]

Fabric
§2050 2001950 19 0185 18 1751 17 11651 16 1155
15 §14.5 | 14 §136 0 13 01280 12 B1150 11

_—

Metal Frame

0sB P

RirWater
Circulation System 6
Metal Frame

‘Weatherproofing
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Green Wall Temperature Analysis

= Four layers

= Syracuse NY
climate for
outside layer

Location in [m]

0.02 0.04 0.06 0.08 04 042
Location in [m]

#2050 20 §195 19 1185 18 175 17 1165 16 1155
15 1145 14 113158 131 1125 12 #1150 11
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Air Flow Diagram
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Design Build Research — Botanical Air Purification Wall System @ sorconsung
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Design Build Research — Botanical Air Purification Wall System @S:dfimmng
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Design Build Research — Botanical Air Purification Wall System @ so-consis




nerF@RMance based design

Innovation Strategies for the built environment in research, practice & teaching

Thank you for your attention!






