Opened on December 6, 2006,
Phipps’ 12,000 square foot
Tropical Forest Conservatory was
approached as an opportunity to
set a new standard in glasshouse
design and construction.

A
!
N

i

ST
s g
k
dul

ey -—T-I"_
: i et
e b . 1
~Rece vy j
' N
-

istbs
L

PHIPPS '\ IV

sb
08 Tropical Forest Conservatory, Pittsburgh, PA, USA Qfiisse

0 0 0 )
_i--T-—_ _=____ o
rlim _-::::—_-‘:___
i et
| § | - ._:—-_— i .5-5.'*.:"
T == 2
e P
b —— |ﬁ:- .-::hl.:
il e
o A e o :
i i tr
I:l : 1:'._ ._' - -

Architect: IKM, Inc.

Client: Phipps Conservatory and Botanical Gardens, Inc.
Occupancy: Assembly

Heating Degree—Days: -17.8 Degrees C

Cooling Degree—Days: 32 Degrees C

Gross Area Above Ground: 1,140 m?

Gross Area Including Below-Ground: 1,425 m?
Stories Above Ground: One

Estimated Annual Population: 250,000 in 2008
Distance from Public Transport Stop: 300 Meters
Predicted Annual Motor Car Travel by Visitors: 1,436,204 Kilometers

Additional Designh Team Members:

Greenhouse Consultant: Montgomery Smith, Inc., Burlington, KY
Owner Representative: INDEVCO

General Contractor: Turner Construction Co., New York, NY
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New and existing technology
were combined with fresh
design strategies to produce
comprehensive solutions that
eliminated many of the high
costs associated with
supplemental heating and
cooling of a glasshouse.

Prior to construction, a
building performance
simulation was performed to
model energy and cost
savings to be achieved from
the palette of innovative
strategies.

The first of its kind In the
country, the conservatory
exhibits a different tropical
forest region every two years.

Through 2008, the plants and
culture of Thailand are
featured. Plans are well
underway for a transition to
the Amazon region in 2009.

Environmental issues and the
culture of each region are
Interpreted through plant life
throughout the conservatory,
allowing visitors to better
appreciate diversity in our
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Radical Roof Design

* Morth sloping roof allows for insulated
double-pane roof glass

« Half of the | 2,000 sf roof opens

* Eiminates the ''greenhouse effect”

* Irspired by oper-rocf greenhaouse
technology

* First ever computer-controlled Yentun
effect

* Total ve system to suck hot ar
out c?@fmﬂu?

« Mo emormous erergy-consuming
exhaust fans

« Vents run by Arpes Control System

Sophisticated Computer Control

* Lses Amgus, a fuly integrated emvaronmental
cortrod system

« Computer system cpens ard doses vents
accordng to imternal condtiors and cutside
wind direction & speed

» Antigpatory computer controlled weather
& temperature reactng system

Energy Blankets

aat loss

* Prevent convectve and radiant
* Provde shade m summmer

* Themal irsulaticn in winter

« Aok computer contralled

* Tied electronically to weather station

First Fuel Cell

* First fuel cell in the world In a conservatory

« SV Sold Chade Fuel Cell efficently
produces electncty from natural gas

* Siemers & PA state funded pratotype

» Wate heat captured and used to heat
temperad water system

Pittsburgh, PA, USA isse

Earth Tubes

+ Totally passive cooling
* | kes the earth to cool the air
* Replaces need for HYAL

Largest corservatory instalation in LSA
* Six 24" diameter concrete tubes each
XY lorg/ German technology
« Farth at |5 below grade 15 a steady
55% vear round
= | kot cutnde ar cocls as it trevels through
the tubes into the coreervatory

* Vacuurn created by hot ar exating the roof
vents pulls the coaled arr into corservatory

* |n the wanter, makeup air & partially heated
as It travels through the tubes

Symbiotic Heating Systems

* Thermal massirg in NW and ME walk
collects passwve solar erergy daytme

* Foot-thidk conaete wall insulated on cutaide

* Slowly releases heat back into exhibit at night

* Radiant root zone heating for plants

« Radiart flocr heat for vsitors

* Reduced emiss IRt ritributh « M '
world. * Maxarmum energy and imgaton effioency £ Ellf::hal Emmmﬂiﬁzg AR BERR il MRl by R e e
: : : : e « Green roof over support facilties
* Smoother, maore unform growang condrions « Mo nitrous or sulfur dioxde SR P oo R 4
* Better plant quality and uniformr we dauble-pane glass and energy
i : ity 5 On the Boards blankets corsere haat
: mmﬂmhle Ecgmﬁgtafmﬁm « _Ck purmped back into greenhouses * Earth tubes pre-heat makeup air
PH IPPS 5 l ‘ U rEE-:-r-::IiIr'r:[ Siean . f_:.arlzlm fe::!UEEHterazl by |:-Ian-|3 * Arpus controled for maxamum efficiency
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Performance Potential Trane Trace 700 Energy and

Fluid Dynamics Study Economics Simulation

Construction: Tropical Forest Conservatory
* Double pane Insulating Glass in specific areas

o Automatic Shading at night

e Rootzone Heating and Unoccupied Setback to 16°C

L] Freere L] =T

The Tropical Forest Conservatory
design incorporates glass roof
openings every other row, creating a
passive cooling effect.

Annual Energy Consumption:

« 250 million btus per year for space heating

» 265,000 pounds of steam used per year

e $2,370 annual cost from local steam provider

» $168 annual electrical cost to operate root zone pump
during unoccupied hours

Phipps Tropical Forest
Conservatory Design

e Construction: Conventional
20 * Single pane glass throughout

v * No shading

e * Maintain 22°C space temperature

o Annual Energy Consumption:
In contrast, traditional « 1,780 million btus per year for space heating
glasshouse design incorporates » 1,880,000 pounds of steam used per year
minimal venting openings, » $16,800 annual cost from local steam provider

creating significantly higher
Traditional Conservatory Design temperatures within the building

Architect: IKM, Inc.
Client: Phipps Conservatory and Botanical Gardens, Inc.
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The Tropical Forest Conservatory is equipped with Argus software, a fully integrated environmental control system, maximizing energy and
irrigation efficiency. The anticipatory computer controlled weather and temperature reacting system opens and closes vents according to
Internal conditions and outside wind direction and speed. While using less energy and water resources, the Tropical Forest Conservatory

continually maintains an average cooler temperature of 3 degrees than a traditional glasshouse such as the Palm Court at Phipps Conservatory
& Botanical Gardens.

35 - Temperature Comparison: May & June 2008, 4:00PM

30 / \ —

A AN

15

Temperature (Degrees C)

10

Outside Temp
— Palm Court
S —Tropical Forest

Architect: IKM, Inc.
Client: Phipps Conservatory and Botanical Gardens, Inc.
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