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ASHRAE is a Registered Provider with The American Institute of Architects Continuing Education Systems.  Credit 
earned on completion of this program will be reported to ASHRAE Records for AIA members.  Certificates of 

Completion for non-AIA members are available on request.

This program is registered with the AIA/ASHRAE for continuing professional education.  As such, it does not 
include content that may be deemed or construed to be an approval or endorsement by the AIA of any 

material of construction or any method or manner of handling, using, distributing, or dealing in any material 
or product.  Questions related to specific materials, methods, and services will be addressed at the 

conclusion of this presentation.
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First Costs & Payback

First Costs $3,300,000

Utility rebate $710,000

Net cost $2,590,000

Simple Payback 2.7 years

Energy Cost Savings

Pre-retrofit utility cost $1,750,000

2012-2013 utility cost $804,000

Utility Cost Savings 54% 

 $-

 $500,000

 $1,000,000

 $1,500,000

 $2,000,000

 $2,500,000

 $3,000,000

 $3,500,000

 $4,000,000

C
LA

R
K 

C
EN

TE
R

►
B

EC
KM

A
N

: 
P

R
E

-R
ET

R
O

FI
T

►
B

EC
KM

A
N

: 
P

O
ST

-R
ET

R
O

FI
T

►
C

EN
TE

R
 F

O
R

 C
LI

N
IC

A
L 

SC
IE

N
C

ES
 R

ES
EA

R
C

H

P
A

U
L 

A
LL

EN
 C

EN
TE

R
  (

CI
S)

M
ED

 S
C

H
L 

LA
B

 S
U

R
G

E 
/ 

M
A

G
 R

ES
 S

P
EC

TR

►
G

IL
B

ER
T:

 P
R

E
-R

ET
R

O
FI

T

►
G

IL
B

ER
T:

 P
O

ST
-P

A
R

TI
A

L 
R

ET
R

O
FI

T

FO
R

SY
TH

E 
(G

EO
R

G
E)

 H
A

LL

H
ER

R
IN

 (
W

M
.F

.)
 L

A
B

O
R

A
TO

R
IE

S-
B

IO
LO

G
Y

G
A

TE
S 

C
O

M
P

U
TE

R
 S

CI
EN

CE

G
R

A
D

U
A

TE
 S

CH
O

O
L 

O
F 

B
U

SI
N

ES
S 

- 
SO

U
TH

►
KE

C
K 

SC
IE

N
C

E 
B

LD
G

: P
R

E
-R

ET
R

O
FI

T

►
KE

C
K 

SC
IE

N
C

E 
B

LD
G

: P
O

ST
-R

ET
R

O
FI

T

B
IN

G
 W

IN
G

R
ES

EA
R

C
H

 A
N

IM
A

L 
FA

C
IL

IT
Y 

#I
I

C
H

EM
IC

A
L 

B
IO

LO
G

Y 
(L

O
R

R
Y 

LO
K

EY
)

C
A

N
TO

R
 C

EN
TE

R
 F

O
R

 V
IS

U
A

L 
A

R
TS

SH
ER

M
A

N
 F

A
IR

CH
IL

D
 S

CI
EN

CE
 B

U
IL

D
IN

G

R
ES

EA
R

C
H

 A
N

IM
A

L 
FA

C
IL

IT
Y 

#I

M
EC

H
A

N
IC

A
L 

EN
G

IN
EE

R
IN

G
 L

A
B

O
R

A
TO

R
Y

M
U

D
D

 (
SE

EL
EY

 G
) 

C
H

EM
IS

TR
Y

D
U

R
A

N
D

 (
W

IL
LI

A
M

 F
) 

B
U

IL
D

IN
G

A
V

ER
Y 

A
Q

U
A

TI
C

 C
EN

TE
R

►
M

IT
C

H
EL

L 
(R

U
TH

 W
A

TT
IS

) 
-

EA
R

TH
 S

C
I

LA
W

 S
C

H
O

O
L 

- C
R

O
W

N
 Q

U
A

D
R

A
N

G
LE

M
O

O
R

E 
M

A
TE

R
IA

LS
 R

ES
EA

R
C

H

V
A

R
IA

N
 (

R
U

SS
EL

L 
H

) 
P

H
YS

IC
S 

LA
B

JO
R

D
A

N
 H

A
LL

 (
P

SY
CH

O
LO

G
Y)

M
CC

U
LL

O
U

G
H

 (
JA

C
K

 A
.)

 B
U

IL
D

IN
G

►
G

R
EE

N
 E

A
R

TH
 S

C
IE

N
C

ES

TR
ES

ID
D

ER
 M

EM
O

R
IA

L 
U

N
IO

N

A
R

R
IL

LA
G

A
 A

LU
M

N
I C

EN
TE

R

P
A

C
KA

R
D

 E
LE

C
TR

IC
A

L 
EN

G
IN

EE
R

IN
G

TE
R

M
A

N
 (

FR
ED

ER
IC

K
 E

) 
EN

G
R

G
 C

EN
TE

R

P
H

YS
IC

S 
A

N
D

 A
ST

R
O

P
H

YS
IC

S

P
SY

CH
IA

TR
Y 

A
C

A
D

EM
IC

 &
 C

LI
N

IC
 B

LD
G

M
EY

ER
 (

J.
H

EN
R

Y,
 M

EM
O

R
IA

L)
 L

IB
R

A
R

Y

G
IN

ZT
O

N
 (

ED
W

A
R

D
 L

.)
 L

A
B

S 
&

 A
N

N
EX

SW
EE

T 
H

A
LL

 (
A

IR
)

EN
V

IR
O

N
M

EN
T 

&
 E

N
ER

G
Y 

B
U

IL
D

IN
G

►
ST

A
U

FF
ER

 I
: P

R
E

-R
ET

R
O

FI
T

►
ST

A
U

FF
ER

 I
: P

O
ST

-R
ET

R
O

FI
T

B
R

A
U

N
 M

U
SI

C
 C

EN
TE

R

G
R

EE
N

 (
C

EC
IL

 H
) 

LI
B

R
A

R
Y 

- E
A

ST
 W

IN
G

B
O

O
KS

TO
R

E

►
ST

A
U

FF
ER

 I
I:

 P
R

E
-R

ET
R

O
FI

T

►
ST

A
U

FF
ER

 I
I:

 P
O

ST
-R

ET
R

O
FI

T

M
ED

IC
A

L 
SC

H
O

O
L 

O
FF

IC
E 

B
LD

G

H
ER

B
ER

T 
H

O
O

V
ER

 M
EM

O
R

IA
L 

B
LD

G

A
R

R
IL

LA
G

A
 F

A
M

IL
Y 

SP
O

R
TS

 C
EN

TE
R

TE
R

M
A

N
 E

N
G

IN
EE

R
IN

G
 L

A
B

O
R

A
TO

R
Y

P
ED

IA
TR

IC
 S

U
R

G
IC

A
L 

R
ES

EA
R

C
H

 L
A

B

W
A

LL
EN

B
ER

G
 H

A
LL

 (
B

LD
G

 0
1

-1
6

0
)

LA
N

D
A

U
 E

C
O

N
O

M
IC

S 
B

U
IL

D
IN

G

A
n

n
u

al
 E

n
e

rg
y 

C
o

st
 (

$
/y

r)

Steam

Electricty

Chilled water

■ Total cost

35% 
$160k/yr

40% 
$165k/yr

32% 
$300k/yr

54% 
$950k/yr

30% 
$800k/yr
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“Higher face velocities do not result in 

greater protection as might be 

supposed.” -- ACGIH

 ANSI/AIHA Z9.5 & NPFA: 80 – 120 fpm  ACGIH & NRC: 80 – 100 fpm  UC Guide: 125 fpm max
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Supply Air

Supply Air

damper

General exhaust 

air damper

Hood air 

damper

General 

exhaust air

Hood 

exhaust air

Generally, all air 

streams controlled 

by EMCS to keep lab 

slightly negative (typ. 

range 0.02”-0.05”)

No Supply Air

Supply Air

damper

General exhaust 

air damper

Hood air 

damper

General 

exhaust air

Hood 

exhaust air

Smoke detector 

shuts down AHU or 

supply duct - Supply 

Flow is cut, but 

exhaust flow remains

Supply Air

damper

General exhaust 

air damper

Hood air 

damper

Negative Pressure, 

uncontrolled

• 0.35” equivalent to ~ 40 lbs

door force at panic bar 

(middle of 3x7 door) 

• Above CBC limit of 15 lbs

6 ACH 4 ACH
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Higher Hood Density

Moore

51,000 ft2

54% Lab

Gilbert

103,000 ft2

26% Lab

Lokey

86,000 ft2

48% Lab
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Package with largest savings potential

Gilbert: 50% reduction in potential savings

$19,000 $0 $82,000
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