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Background

Since 1993 S. Strashamd Sons Limited has purchased, renovat
and repositioned five existing beam and post, garment facl
buildings in the downtown west, into office/loft space. In thi
latest project, through wholly owned subsidiary 501 Allian
Investments Inc., the ogpany acquire the former Cooper Canat¢
sporting goods factory, near Weston Road and Black Cree
undergoing renovation and upgrading to commercial offic
targeting LEED Gold Certification. Building municipal address
Alliance, Toronto, with sit&rea is approximately 15,579.5m

The building is a 4 storey building with approximately 65,000 sqt
feet per floor and 65,000 square foot underground parking gara
construction circa 1975, along with an attached 54,000 square f
single storey structure to the west, constructionait®65.
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Client share the Savings.

No matter what materials you use, ho matter how carbon neutral
attempt to be, you can never surpass the savings in car
emissions generad by re-using and repurposing.
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ProjectHGE Team

ABS Group of companies hasoneered the design of innovative
hybrid geothermal (HGE) systeithe Groupreceived 3" Canadian
Geot her mal Coalition (CGC)
Communities Credit Union Complex, TowrAofherstburg, Ontario
Geothermal technology is growing in Can&ABS Groupsamong
the leaders in promoting this industry.

On 501 Alliance projectp Pol ar Bear Water
Il nc. 6, along with ABS Group
Bu |l di ng Soluti onsd wwwdbsgocABrH

developed state of the art and cost effective hybrid geothern

HOW Hybrid Geotherma¥
WORKS.

Hybrid Geothermd!' provides sustainablend renewable energy
usingground & surfaces such as parking area, play ground or ¢
building roofthatcan be used as energy absorber or energy rejec
to either heat or cool the geothermal field to provide buildii
heating and cooling ithout burning fossil fuels. Hybrid Geothefth:
system includesThermal Energy AbsorB¥ror Thermal Energ
Rejectol™ GeothermalReservoll' and a Hybrid Geothermal Ski
(@HicA ehdorporatdsCHeat purhpssirculators,valves, piping and &
web based computercontrol system.

based mechanical system utilizing Polar Bear Water to Water geo

thermal Heat Pumps, Air Handlefsar( coils) and third part
Advanced Heat Recovery unit fb00% fresh air supply.

GEOTHERMAL

Thermal Energy AbsorB¥rcollects sun heat using fluid circulatin
through an array of pipes embedded the surface of theutdoor
parking roof or s<hool playground and storest in Geothermal
Reservoil'in the ground and releases it to heat buildings in win
This increasehe Coefficient of Performanc€COP) by 25%of
ground source heat pumpghen operatein winter.

On the other hand,Thermal Energy Rejectbrejecs excess heat
collected by the geothermal field during sumnogreration. System
uses fluid circulating through an array of pipes embedded in
surface of theoutdoor parking, roof or chool playground when
external temperatures are lowat night or in winter. This serve tw
purpose, first it provide passive snow melting and secondly it loy
the temperature of aGeothermal Reservoil! from its higher
temperature state 7% to 50For even lowerover the course of the
winter by just running the circulating pumps exchanging the

energy via heat exchanger.
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Challenges& Complexities
There is a tendency for modern buildings to have a high need
cooling. This is particularly significant for larger floor, glagh
occupancy buildings with passive heat gains from people, light
computers & high solar gains from extensive use of glazing in

facade. Data CentrdsSupermarkets have high cooling loads fr
server rooms process cooling respectively.

Basedon thermal load analysis the 501 Alliance Office building
COOL DOMINANT building has annual cooling load which is |
than the heating load, even in thWéintermonths whichis due to

larger floor plate, high occupancy and high fresh air requireament

Dr. Elliot Strashin, president of S. Strashin and Sons Limited, ¢
design team were looking for a modular approach to an HV
system for this building and were inspired by the geother
concept, when first presented to by the ABS Groap Compares

& Polar Bear team in the summer of 2012. The challenges we
design a modular approach type HVAC solution that will be unic
innovative, energy efficient and environmentally friendly, for
6Cool Domi nant Bui |l di ng 6only Beh
better than a Variable Refrigerant Volume system but also offer
operating costs, avoids costly maintenance contracts and allow:
zero (0) use of fossil fuel such as natural gas. Other challenges

to renovate the entire building withibudget, maintain building 8

originality & aesthetics as planned by Kohn Shnier Architects.
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The Advanced HVAGolution

To meet these challenges an innovative solu
was designed to sati
cooling & heating demands, snow meltir
domestic hot water heating and fresh air hea
& cooling requirements, year round, witho
using any natural gas.

The Innovation &chnology
Advancement

The integration of the OHybr
with other technologies in this buildingddresses most of the
chall enges and mo s t i mport a
strategies & mandate$he HGE system was sized to accommodz
the full load of the development and there will be no bagk
system or boiler in place.

Besides the HGE system, this building will have many inno
design, material & energy features which will be required to ach
LEED Gold Certification, such as a Thermal Energy Rejector sy:
Advanced Heat Recovery Unit fbd0% Fresh Air (useso energy
component except fans), love Double glazed window, 20 yeal
high SRI reflective roof, 250 KW solar farm, insulated roof and
storm water harvesting, low flow plumbing fixtures, high efficie
lighting and controls, geothermal heated parKiots, parking for
bicycles and electric cars and fibogtic connectivity.

e

ABS Group of companies and Polar Bear have pioneered the dt
of the innovative HGE system, creating solutions with hi
efficiencieghan have previously been achieved, compared with t
mechanical equipment using traditional geothermal systems, thi
design and use of unique, patented Polar Bear geothe
equipment. The energy efficient mechanical system of this bui
consists of(A) a water to water heat pung based combined

central heating & cooling plant3(a four pipe distribution piping
system using distributed air handlers (fan coils) for eachdlong

with zone boxes and (L a Hybrid Geothermal Energy Field w
ThermbEnergy Rejector System. Based on the thermal load an
the building i s 0Cool Domi n

minimum of 270 Tons of Cooling when fully occupied. Hea
requirements were insignificant as the central core of the buil
requie cooling all year round. 3



The Advanced HVAC
Solution (Cor

Central plantThe Central Plant consists of 18 water to water t
pumps (2 per rack), chilled water loop, hot water loop, sno
melting, DHW heating and main circulating pumps complete
VFD®Gs. Pol ar Bear 18 &\VaterhoeWatarauhit:
each of 15tons in capacity, with provisions to add two more 1
Ton units if needed. Thielain Circulating Pumps will be equippe
with integral VFD's, sensors and controllers which will prec
control the speed of the pump in the event of changes in a fli
pressue differential across the pump, resulting in impressive en
savings.

Air Handler (Fan Coil) & Zone Cdihe system is a 4 pipe HVA
system with air handlers (Fan Coils), each with a capacity of &tc
equipped with EC motorscooling coil, heatingoil & controls. Air
handlers will bedistributed throughout the buildingo provide

either heating ocooling & maintainthe exact comfort required in
every area of the building. Zone coils will be provided for perime
zone areas to maintain comfarbnditions. Insulated and acousti
lined sheet metal ductwork use open ceiling spaceto distribute

wi || provide (
Chartl: 10 years simulation results of balanced fluid temperati
produced by GeothermaField.

By comparing our system to a traditio
geothermal field, we anticipated that H(
system will increase the energfficiency ratio
(EER) by 3 to 40% and Coefficient o
performance (COP) by 20 to 25% of Cent
Water to Water heat pumps.

This process allows a large volume of the Geothermal Reserv

achieve a significantly lower temperature, which can be mainta
over the winter till spring and used in summer for the builc

heated or cooled air from theimhandlers (Fan Coil) & zone coilscooling. This permits natural cooling of the building faaction of
located throughout the building.

the cost of traditional air conditioning during the summer.

Hybrid Geother mal
geothermal field was designed during the early stages of
project. Changes were made when it became apparent the builc
was in factd Co o | Domi nant 0. There v
period of time the loop temperature of traditional geothermal fiel
might rise to unacceptable temperatures, making cooling ineffic
Instead of drilling more holes, the team has designed unique
i nnovative OHybrid Geother ma
oVertical Ged troe ranmmad  ORTehseerr nva |
the front (North) and rear (South) parking lots.

The Vertical Geothermal Reservoir consists of 72 holes drilled
feet deep, in the rear (South) parking lot. Boreholes near the s
wall drilled at 10 degree an8 degree angles along with direction
angles. The Ther mal Energy Re¢
will be embedded in the ground near the parking lot surface,
provide a means to reject heat. Utilizing the HGE system and thr
monitored contols, the loop temperature can be adjusted to suc
a degree, that the temperatures needed to provide excelle
efficiency for cooling would be maintained forever. The sysi
rejects excess heat which Wl be collected by the geothermal
reservoir during sumen operations, in order to lower its
temperature, when outdoor air temperatures are low, either at n
or in winter, by just running the circulating punip<irculate the
thermal fluid through heat exchanged running through the loop:
embedded in theparking lotsSee Charl.

E Inigally gayraditiorialH GHe dyprodSey &f the Thermal Energy Rejectorice melt.Large

areas of the front and rear parking lots will have passive icelimel
front (North) sidewalks and red&Bouth) parking ramp will hav
active ice melt.

Advanced Heat Recovery System for Freshidire ent i r

fresh air will be supplied by a roof mounted energy efficient h
recovery unit with a capacity of 22,500 CFM delivering ¢
effectivenas in winter & 80% effectiveness in summer. This unit
no compressor, burner, chilled water coil or hot water coil. T
Supply air temperatura iwinter will be approximately 38 and in
summer approximately97F. The unit will be controlled with GC
controller withCQ, sensors located in dustto adjust the speed of
t he f an sAnwadditions! Bdlirig ®r.cooling energy needec
to bring fresh air to room temperatunéll be provided by building

HGE systemiadistributed air handlers or zormils.

Impressive Heat Recovery!



