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Feature: ‘ Chhatrapati Shivaji International
tecture and Urbanism One SOM Airport — Terminal 2
4 Mumbai, India
®
&
|
p 4
®
e
N
=
.*/
I
|
&
#o
&
&
T
I
o | «
| N =
SN
L D
ey
S
LY
SR
Sy
~ L
S SIAN
S A




ERMTEERHAMIT/ /77— (ULDF)

REDISTRIBUTE
I N |

THERMAL ::
TORA( =
STORAGE _ jumq

CAPTURE TRANSFORM

Return cool water

Diagram of thermal energy cycle /TBETL IV F— « FA T )VDEAT T5 L

The Integrated Concentrating Solar Facade (ICSF) is a building-
integrated photovoltaic system that takes a dramatically different
approach to providing interior space with electrical power,
thermal energy, enhanced daylighting, and reduced solar gain.
It surpasses existing Building Integrated Photovoltaic (BIPV) or
concentrating photovoltaic (PV) technologies in these benefits,
and is applicable to both retrofits and new construction.

The system integrates architecturally into facades and atria,
harvesting solar energy, while still providing outside views

and diffuse daylight for the building users. ICSF accomplishes
these benefits by miniaturizing and distributing the essential
components of concentrating PV technology within the weather-
sealed windows of building envelopes.

Electricity is produced by an array of PV cells, and much of

the remaining solar energy is transported out of the facade

as captured, usable heat. The sum effects of ICSF are these
valuable energy resources, reduced interior solar gain loads,
which reduces loads on heating, ventilating and air-conditioning
(HVAC) systems, and enhanced interior daylighting quality,
which reduces the need for inferior artificial lighting. The
modular design compliments a range of existing building
structures, or, implemented in new designs, offers bold design
opportunities. ICSF has been developed through a series of
prototypes, and is currently integrated into building envelopes.
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Section view of concentrating module assembly (scale: 1/6)
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Opposite: View of the linked ICSF
modules. The translucent, glass
system provides diffuse daylight and
outside views. Photo by Paul Riverd
Archphoto, courtesy of the architects:
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Heating, ventilating and air-conditioning (HVAC) systems of
office buildings generally have little, if any, capacity to filter or
neutralize toxins given off by furniture, office equipment and
finishing materials — such as paint and carpeting - inside the
building. And often the outdoor air that these systems draw in
to meet fresh-air requirements is more polluted than indoor air.
This combination of factors poses a health risk to occupants.
The U.S. Environmental Protection Agency lists poor indoor air
quality as the fifth-leading cause of disease in the United States.
The Active Modular Phytoremediation (AMP) system addresses
the HVAC problem by combining the aircleansing capacity

of many common plants with a modular wall unit, yielding

a biomechanical hybrid system that can improve indoor air
quality and significantly reduce the energy devoted to running
HVAC equipment.

The AMP system achieves these dual benefits by using a plant’s
rhizosphere — the area around its roots — to neutralize pollutants.
The cleaning capacity of the rhizosphere is 200 times greater
than a plant’s leaves or roots.

Hydroponically grown plants are placed in the openings in the
AMP wall system so that their roots are exposed to the air that
circulates through the system interior. As the air passes over

the roots, microorganisms that live on the roots absorb volatile
organic compounds (VOCs) and other pollutants from the air
and break them down into harmless substances. The filtered air
passes through the AMP unit and circulates back to the indoor
environment.

A drip irrigation system supplies plants with water and nutrients,
and the vacuum-molded wall units can be manufactured in a
variety of shapes and sizes, depending on interior configurations
and air-handling needs.

With its ability to lower the VOC levels found in typical offices
by 80 %, the AMP system reduces the need for fresh air. By
recirculating air that has been treated with the phytoremediation
process, the wall system is capable of providing 60 % of the fresh
air required by the standards of the American Society of Heating,
Refrigeration and Air-Conditioning Engineers (ASHRAE). And
with reduced loads on mechanical ventilation systems, HVAC
energy consumption can be cut by up to 60 %.
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Opposite: Close-up view of the AMP
system. Hydrponically grown plants
are placed in the openings in the AMP
wall system. AMPS and ICSF (see pp.
110-111) are researches by the Center
Jfor Architecture Science and Ecology
(CASE), a research collaboration
between SOM and Rensselaer
Polytechnic Institute. Photo courtesy
of the architects, ®CASE.

Benefits

. Environmental: Mechanically integrated AMP system installations can yield a
36.4% reduction in annual energy consumption, compared to a standard

mechanical system.

Social: The AMP system brings the outdoors inside, offering inhabitants the
opportunity to interact with nature, and its associated benefits.

Economic: The AMP system seeks to significantly contribute to potential worker
productivity gains as a result of improved indoor air quality.
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