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Energy
Efficiency

In
Spring

2010
O

ther
W

orld
Com

puting
Incorporated

(O
W

C),a
privately

ow
ned

corporation,received
their

LEED
Platinum

certification
(N

C
Version

2.2)for
their

new
headquarters

facility
on

G
alaxy

W
ay,

W
oodstock,IL.The

LEED
certification

also
included

3
credits

for
EAc2

resulting
from

an
on-site

w
ind

turbine.In
2012

O
W

C
received

their
Energy

Star
certification.

The
key

energy
efficiency

and
renew

able
energy

features
include:

a.Building
envelope

insulation
values

thatexceed
ASHRAE

90.1-2004.
This

includes:double-glazed,low
-E,

argon-filled,fixed-w
indow

s
w

ith
therm

ally-broken
alum

inum
fram

ing;pre-insulated,high-therm
alm

ass
pre-

cast
concrete

panelstructure
and

finished
exterior

w
ith

additionalinterior
insulation

and
finished

gypsum
w

alls.
The

high
w

indow
and

w
allinsulation

levelsallow
ed

the
design

team
to

elim
inate

a
separate

perim
eter

heating
system

.
The

high
w

alland
roof

insulation
levels

allow
ed

the
design

team
to

use
a

sim
ple

plenum
return

airsystem
.

The
high

insulation
levels

help
sim

plify
and

reduce
the

costofthe
HVAC

system
s.

b.
Exterior

and
interior

w
indow

shading
elem

ents.
Fixed

exterior
horizontalw

indow
shading

elem
ents

reduce
solar

gain
and

glare.
M

anually
operable

interiorshades
provide

added
adjustable

therm
aland

glare
control.
c.Heat

pum
p

geo-exchange
heating

and
cooling

system
for

allHVAC
system

s
and

for
the

IT
server

room
.

This
includes

a
verticalw

ellfield
rated

forapproxim
ately

70
tons

ofcooling
capacity.

During
the

w
interthe

heat
pum

ps
that

serve
the

IT
server

room
inject

their
heat

of
rejection

into
the

condenser
w

ater
loop,

thereby
virtually

elim
inating

the
need

for
any

supplem
entalheating.

O
nly

tw
o

ofthe
11

heat
pum

ps
(that

serve
criticalzones)have

supplem
entalheating

(electric
resistance).

d.Distributed
condenserw

aterpum
ping.

Instead
ofa

central,ora
prim

ary/secondary,pum
ping

system
for

the
condenserw

aterloop,each
heatpum

p
is

equipped
w

ith
its

ow
n

pum
p(s)thatoperate

as
necessary

and
thusreduce

totalpum
ping

energy.
e.M

ulti-zone,Variable
Volum

e
&

Tem
perature

(VVT)air
distribution.

Abouthalfofthe
heatpum

ps
serve

m
ulti-zone

air
distribution

system
s

for
im

proved
tem

perature
control.

They
are

controlled
by

a
VVT-like

sequence
ofcontrolthatenables

tem
perature

controlin
m

ultiple
spaces

w
ith

varying
loads

and
m

inim
aluse

ofelectric
reheat.

f.Evaporative
cooling

and
heatrecovery

for
the

ventilation
air.

O
utdoorairforventilation

is
supplied

by
a

roof-top
unitthatfunctionsasa

directand
indirectevaporative

coolerto
tem

perand
dehum

idify
the

outdoor
airduring

the
sum

m
erand

to
preheatthe

outdoorairw
ith

w
aste

heatfrom
the

building
exhaustduring

the
w

inter.
g.Dem

and-controlventilation
uses

w
all-m

ounted
carbon

dioxide
(CO

2)sensors
in

criticalzones.
The

CO
2

sensors
controlthe

am
ount

of
outdoor

air
delivered

to
a

zone
and

to
a

heat
pum

p
in

order
to

efficiently
provide

the
am

ountofoutdoorairneeded
forbreathing.

h.Air
Econom

izer
forthe

IT
serverroom

.
O

ne
ofthe

outcom
es

ofthe
SEDAC

Level3
Energy

Assessm
ent&

Feasibility
Reportdone

in
2013

w
as

to
upgrade

the
H

VAC
system

serving
the

IT
serverroom

so
thatoutdoor

airisused
w

hen
appropriate

forcooling.
i.High

efficiency
interior

and
exterior

lighting.
T-5

fluorescent
lam

p/ballast
technology,along

w
ith

highly
reflective

troffers,are
the

foundation
ofthe

highly
efficientinterior

generallighting.
The

generallighting
is

designed
to

take
into

accounttask
lighting

w
here

everitisavailable—
in

the
officesasw

ellasatw
ork

stations
in

the
w

arehouse,
testing

and
picking

and
shipping

areas.
H

igh
efficiency

exterior
m

etal-halide
fixtures

illum
inate

the
building

exterior
and

parking
lot.

Daylight
is

directed
from

roof-m
ounted

collectors
through

fiberoptic
conduitsto

the
few

interiorspacesw
ith

no
w

indow
s.

j.O
ccupancy-based

and
daylightharvesting

lighting
controls.O

ccupancy
sensors

activate
lightsw

hen
room

s
and

w
arehouse

storage
aisles

are
occupied.

Daylightharvesting
controls

m
odulate

the
light

levels
through

the
ballastsorin

stepsdepending
on

w
hetherthe

lightsbeing
controlled

are
the

perim
eteroffice

areas
orin

the
skylightlitw

arehouse/storage
areas.

k.CentralEnergy
M

anagem
entSystem

(EM
S).

Enabled
the

design
team

and
controlscontractorsto

develop
a

custom
ized

sequence
ofcontrolthatw

illoptim
ally

controlforthe
zone

dam
pers,heatpum

ps,outdoorair
dam

persand
the

few
supplem

entalelectric
reheats.

l.
O

n-site
Soarand

W
ind

Renew
able

Energy
System

s.Thissite
hastw

o
renew

able
energy

system
s:a

500
kW

w
ind-turbine

and
a

266kW
DC

rooftop
solarphotovoltaic

(PV)system
.The

w
ind

turbine
has

been
operating

since
2011

one
yearafterthe

building
w

asfirstoccupied.Anotheroutcom
e

ofthe
SEDAC

Level3
Assessm

ent
w

as
to

investin
a

rooftop
solarPV

system
to

enable
O

W
C-Galaxy

W
ay

to
becom

e
a

net-zero
energy

facility.
The

solar
PV

system
w

as
installed

and
com

m
issioned

in
the

Fallof2015
w

ith
the

first
fullm

onth
ofenergy

production
occurring

in
Decem

ber2015.Figure
1

includes
the

production
data

forboth
the

w
ind

and
solar

PV
system

sthrough
August31,2016.The

sum
ofallthe

barcom
ponentsisthe

actualbuilding
energy

use
for

the
m

onth.
Note

that
w

ind
energy

production
is

greatest
during

colder
w

eather
w

hen
solar

energy
production

is
low

estand
solarenergy

production
is

highestw
hen

w
ind

energy
production

is
low

est.The
tw

o
renew

able
sources

com
plem

ent
each

other
resulting

in
fairly

consistent
renew

able
energy

production
throughoutthe

year.
Figure

2
show

s
the

m
onthly

cum
ulative

netenergy
use

forthe
building

and
the

corresponding
cum

ulative
%

ofbuilding
energy

generated
by

the
w

ind
and

solarPV
system

s.By
August31,the

renew
able

energy
system

s
had

generated
renew

able
energy

totaling
95%

ofthe
cum

ulative
energy

need
ofthe

facility.The
table

below
show

sthatadding
the

solarPV
system

hasincreased
the

%
building

energy
use

provided
by

renew
ablesfrom

64%
in

2013
to

95%
in

2016.
m

.
Energy

M
onitoring

System
.

As
part

of
the

solar
PV

project,
w

e
upgraded

accuracy
of

the
energy

m
onitoring

system
to

enable
it

to
m

easure
realpow

er
use

and
pow

er
factor

energy
used

by
the

facility,
energy

sold
to

the
utility

grid,energy
produced

by
the

w
ind

turbine
and

energy
produced

by
the

solar
PV

system
.The

system
is

m
onitored

through
the

BAS
and

allow
s

us
to

periodically
com

pare
w

ith
the

utility
bill

data
thatisbased

on
the

utility’snetm
etering

system
.

IndoorAirQ
uality

The
system

is
designed

to
provide

30%
m

ore
than

the
recom

m
ended

m
inim

um
outdoorairto

the
breathing

zone
ofthe

building.The
airdistribution

system
w

as
kept

sim
ple,

overhead
supply

air
registers

and
a

plenum
return

system
w

ith
a

resulting
average

ventilation
effectiveness

of0.70
during

the
heating

season
and

1.0
during

the
cooling

season.
The

ventilation
procedure

m
ethod

in
ASHRAE

Standard
62.1-2004

w
as

used
to

determ
ine

the
corresponding

required
outdoor

airintake
rate.

To
efficiently

condition
the

required
large

additionalam
ount

ofoutside
air,a

roof-top
outdoor

air
handler

w
as

selected
that

uses
evaporative

cooling
to

pre-cooland
dehum

idify
the

outdoor
air

during
the

cooling
season

and
pre-heat

the
outdoor

air
by

recovering
heat

from
the

building
exhaust

air
during

the
heating

season.
The

carbon
dioxide

sensors
are

located
in

criticalzones
(those

having
the

highestoccupancy
levels

and
corresponding

highestoutdoorairpersq.ft.(zone
ofm

axim
um

ventilation
airdem

and)requirem
entsin

the
area

served
by

a
given

heat
pum

p.
This

enables
the

HVAC
system

to
vary

the
am

ount
of

delivered
outdoorairbased

on
occupancy.

The
totaloutdoor

air
input

rate
is

m
onitored

by
the

air
flow

station
located

at
the

roof-top
outdoor

air
handler.

Thisprovidesan
added

check
to

ensure
the

appropriate
totalam

ountofoutdoorairisentering
the

building.Air-borne
particulatesare

captured
by

the
M

ERV-13
filtersateach

heatpum
p

and
by

floorm
atsat

each
building

entry.
The

building
w

as
designed

to
enable

m
aintaining

indoortem
peratures

thatm
eetthe

guidelines
ofASHRAE

Standard
55-2004

for
m

echanically
ventilated

spaces.
During

the
cooling

season
relative

hum
idity

is
controlled

through
the

regulardx
cooling

process
w

hich
also

dehum
idifies.

During
the

heating
season,the

IT
room

ishum
idified

in
orderto

avoid
static

discharge.
The

restofthe
building

doesnotrequire
any

special
dehum

idification
according

to
ASHRAE

Std
55-2004

orby
the

nature
ofthe

activitiesin
the

building.

Innovation
The

innovative
features

in
thisdesign

include
:

a.
elim

inating
a

separate
perim

eter
heating

system
and

m
ost

reheats
by

taking
advantage

of
the

high
insulation

levelin
the

building
envelope;

b.using
the

w
aste

heatgenerated
by

cooling
the

IT
room

to
heatthe

otherpartsofthe
building

and
to

avoid
over-sizing

the
geotherm

alsystem
.

This
enabled

sizing
the

geotherm
alfield

to
handle

the
required

cooling
load

;
c.

using
evaporative

cooling
and

heat
recovery

to
reduce

the
cooling

and
heating

loads
resulting

from
introducing

large
am

ountsofoutdoorair;
d.using

a
re-built

w
ind

turbine
on-site

to
cost-effectively

displace
utility-purchased

electricity.
The

rebult
500

kW
w

ind-turbine
enabled

installing
a

sizable
w

ind
turbine

atabouthalfthe
costofinstalling

a
new

w
ind

turbine.
e.

occupancy
sensors

in
the

w
arehouse

storage
aisles

f.
variousdaylightharvesting

controlsand
conduitsto

directsunlightto
interiorspaces.

M
aintenance

&
O

peration
a.

There
are

no
air-cooled

condensers
to

clean
and

m
aintain.

The
heatexchange

surfaces
are

alllocated
underground

and
are

notsubjectto
fouling

ordam
age.

b.
Allthe

heat
pum

p/ventilation
system

s
are

inside
the

building
instead

ofon
the

roof.
Therefore

the
equipm

entis
protected

from
w

eather,itis
m

ore
accessible

form
aintenance

&
operation,itresults

in
few

er
penetrations

through
the

roofm
em

brane
and

less
w

earand
tearon

the
roofm

em
brane.

c.
CentralEnergy

M
anagem

ent
System

(EM
S)

m
akes

it
easierforstaffto

m
onitorkey

system
param

eters
such

as
indoortem

perature,carbon
dioxide

levels,discharge
air

tem
peratures,com

pressor
and

fan
status,

etc.
It

also
m

akes
it

convenient
to

adjust
setpoints,schedules

and
sequence

of
controlprogram

m
ing

to
optim

ize
equipm

entperform
ance.

d.
W

ritten
SequencesofControland

O
peration

&
M

aintenance
proceduresare

custom
ized

forthisbuilding
and

help
m

ake
it

easier
to

keep
the

system
s

operating
optim

ally.
The

com
m

issioning
process

helped
to

optim
ize

system
operationsand

establish
the

O
&

M
procedures.

e.
Service

contracts
are

in
place

forroutine
periodic

m
aintenance

ofthe
HVAC

system
s.

f.
W

eb-based
building

tourand
description

offeaturesprovidesstaffw
ith

an
introduction

to
the

builidng’s
energy

saving,
indoor

air
quality

and
other

green
features.

See
w

w
w

.m
acsales.com

and
click

on
Environm

entalatthe
bottom

ofthe
Hom

e
page,orgo

directly
to

https://eshop.m
acsales.com

/thinkgreen/
g.

Designated
Corporate-Exectuve

levelbuilding
system

s
m

anager,Law
rence

O
’Connor

Sr.is
responsible

and
hasthe

authority
to

address
and

resolve
building

operation
&

m
aintenance

issues.

Environm
entalIm

pact
a.Reduced

am
ountofw

aste
heat.

W
aste

heatis
reduced

by:i)using
the

geo-exchange
heatpum

p
system

to
transfer

w
aste

heat
into

the
ground

during
the

cooling
season

instead
of

dum
ping

it
into

the
air

the
stored

w
aste

heat
is

then
available

to
heat

the
facility

during
the

heating
season

elim
inates

burning
fossil

fuels
and

using
utility

electric
pow

erproduced
and

delivered
atabout30%

efficiency
that

requires
cooling

tow
ersto

dum
p

centralplantw
aste

heatand
w

atervaporinto
the

atm
osphere;ii)the

on-site
w

ind
and

solar
PV

generated
electricity

and
air-side

econom
izerforthe

IT
serverroom

elim
inate

the
w

aste
heatthatw

ould
otherw

ise
be

produced
atthe:on-site

cooling
com

pressor
serving

the
IT

server
room

;centralutility
plants

generate
and

deliverthe
electricity

to
O

W
C;

iii)the
air-econom

izersystem
s,heatrecovery

and
evaporative

cooling
reduces

the
m

echanicalcooling
energy

required
forthe

ventilation
air

Reduced
am

ount
of

greenhouse
gas

em
issions.

G
reenhouse

gases
are

reduced
by:

i)
the

geo-exchange
heatpum

p
system

avoidson-site
fossilfuelburning

(expectforone
sm

allgas-fired
dom

esticw
aterheaterfor

the
w

ashroom
s)and

reduceson-site
carbon

dioxide
production;

ii)the
on-site

renew
able

energy
production

displaces
use

ofutility
generated

electricity;iii)the
air-econom

izersystem
s,heatrecovery

and
evaporative

cooling
reduces

the
m

echanicalcooling
energy

required
forthe

ventilation
air

500 kW
 W

ind 
Turbine

Figure
1. Energy U

se and Renew
able Energy Production—

Jan to Aug 2016

Figure
2. Cum

ulative N
et Energy U

se &
 %

 Energy Provided by Renew
ables

Building Energy Perform
ance Sum

m
ary

Annual Building Energy 
Use (kWh/yr) 

Renewable Energy 
Production (kWh/yr) 

Net 
Utility 

Energy 
Required 

(kW
h) 

% Energy 
Provided By 
Renewables

Total  
% 

Process 
Energy

w/o 
Process 
Loads 

Wind 
Solar 

Total 

Base Case (LEED Energy Model)
673,178

25 
504,884

0 
0 

0 
673,178

0 

Actual (12mo. to Nov 2016) 1 
705,862

>35 
458,810

323,548
353,004

676,552
  23,310

95.8% 

Annual Savings (using most 
recent Actual data period) 

 
 

40,074 
323,548

353,004
676,552

70 ton vertical bore  
geo-exchange w

ell 
field behind building
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 DC solar 

PV system
 under 

construction
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