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APPENDIX B. ENGINEERING DATA


B.1 INTRODUCTION 

This appendix presents baseline specifications and detailed costefficiency results for 
each of the fifteen commercial refrigeration equipment (CRE) equipment classes analyzed in the 
engineering analysis (chapter 5). 

B.2 BASELINE SPECIFICATIONS 

Table B.2.1 shows baseline design options for each of the fifteen commercial 
refrigeration equipment classes analyzed in the engineering analysis. All changes to cost and 
efficiency are measured relative to this level in the engineering analysis. Refer to chapter 5 of 
the TSD for details about each baseline technology. 

Table B.2.2 shows baseline specifications (or case design specifications) for each of the 
CRE equipment classes analyzed in the engineering analysis. These specifications include 
dimensions, numbers of components, temperatures, nominal power ratings, and other case 
features that are necessary to calculate the energy consumption of each equipment class. In 
conjunction with baseline design option levels, the baseline specifications define the energy 
consumption and cost of the typical minimum technology equipment on the market. 
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B.3 COSTEFFICIENCY RESULTS 

For each of the fifteen CRE equipment classes analyzed in the engineering analysis, Figure 
B.3.1 through Figure B.3.15 show costefficiency curves and Table B.3.1 through Table B.3.15 
show detailed costefficiency data. Included in each table are the industrysupplied data (where 
applicable), DOE analytically derived data, and technology changes that occur above the baseline 
level. Because the industrysupplied data and analytically derived data were developed using 
different methods, the levels of improved energy efficiency above the baseline do not map oneto
one. Therefore, levels above the baseline for industrysupplied data (“efficiency levels”) are 
labeled “IS1”, “IS2”, and so forth. Levels above the baseline for analytically derived data (“design 
option levels”) are labeled as “AD1”, “AD2”, and so forth. 

Design option changes above the baseline are shown in Table B.3.1 through Table B.3.15 
as additions to the previous design option level. For example, in the VCT.RC.L equipment class, 
“0 + T8 Electronic Lighting” would indicate that the lighting technology in the baseline level 
(T12HO Magnetic) was replaced with T8 Electronic. Design options are implemented in order of 
lowest payback to highest and only one design option change is made per design option level. 

B6 



N
o
te

: 
T

h
e

 in
d
u
s
tr

y
s

u
p
p
lie

d
 c

u
rv

e
 w

a
s
 

c
o
n
v
e
rt

e
d

 t
o

 M
S

P
 u

s
in

g
 th

e
 li

s
t 

p
ri
c
e

 
d
is

c
o
u
n
t.

 

F
ig
u
re

 B
.3
.1

 C
o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
V
C
T
.R
C
.L

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.1

 C
o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
V
C
T
.R
C
.L

 E
q
u
ip
m
en
t 
C
la
ss

 
In
d
u
st
ry
S
u
p
p
li
e
d

 D
a
ta

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

E
ff
ic
ie
n
cy

 
L
ev
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 
O
p
ti
o
n

 
L
ev
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

IS
1
 

1
.0
6
 

1
0
2
.0
0
 

IS
2
 

0
.9
5
 

1
0
5
.9
6
 

IS
3
 

0
.9
0
 

1
0
8
.6
3
 

IS
4
 

0
.8
5
 

1
1
1
.5
2
 

IS
5
 

0
.8
0
 

1
1
4
.6
8
 

IS
6
 

0
.7
5
 

1
1
8
.1
4
 

IS
7
 

0
.7
0
 

1
2
1
.9
6
 

IS
8
 

0
.6
5
 

1
2
6
.2
2
 

IS
9
 

0
.6
0
 

1
3
0
.9
8
 

IS
1
0
 

0
.5
5
 

1
3
6
.6
1
 

A
D
1
 

1
.0
8
 

1
1
0
.6
8
 

A
D
2
 

0
.9
7
 

1
1
1
.3
2
 

A
D
3
 

0
.9
5
 

1
1
1
.7
7
 

A
D
4
 

0
.9
2
 

1
1
2
.8
6
 

A
D
5
 

0
.6
1
 

1
3
3
.2
8
 

A
D
6
 

0
.6
0
 

1
3
5
.1
2
 

A
D
7
 

0
.5
5
 

1
4
8
.1
4
 



A
D
1
 +

 T
8
 E
le
ct
ro
n
ic

 L
ig
h
ti
n
g
 

A
D
2
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
4
 +

 H
ig
h
P
er
fo
rm

an
ce

 D
o
o
rs

 

A
D
5
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
6
 +

 L
E
D

 L
ig
h
ti
n
g
 

B
7

 



N
o
te

: 
T

h
e

 in
d
u
s
tr

y
s

u
p
p
lie

d
 c

u
rv

e
 w

a
s
 

c
o
n
v
e
rt

e
d

 t
o

 M
S

P
 u

s
in

g
 th

e
 li

s
t 

p
ri
c
e

 
d
is

c
o
u
n
t.

 

F
ig
u
re

 B
.3
.2

 C
o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
V
O
P
.R
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.2

 C
o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
V
O
P
.R
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 
In
d
u
st
ry
S
u
p
p
li
e
d

 D
a
ta

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

E
ff
ic
ie
n
cy

 
L
ev
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

IS
1
 

1
.0
8
 

7
4
.0
0
 

IS
2
 

1
.0
0
 

8
0
.3
7
 

IS
3
 

0
.9
5
 

8
3
.0
1
 

IS
4
 

0
.9
0
 

8
5
.9
3
 

IS
5
 

0
.8
5
 

8
9
.1
9
 

IS
6
 

0
.8
0
 

9
2
.8
6
 

IS
7
 

0
.7
5
 

9
7
.0
1
 

IS
8
 

0
.7
0
 

1
0
1
.7
5
 

IS
9
 

0
.6
4
 

1
0
8
.4
3
 

A
D
1
 

1
.1
6
 

7
6
.9
0
 

A
D
2
 

1
.1
2
 

7
7
.5
6
 

A
D
3
 

1
.0
6
 

7
9
.1
7
 

A
D
4
 

1
.0
3
 

8
1
.3
1
 

A
D
5
 

0
.9
6
 

8
6
.1
4
 

A
D
6
 

0
.7
9
 

1
1
6
.0
4
 



A
D
1
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
2
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 “
S
u
p
er
” 
T
8
 E
le
ct
ro
n
ic

 L
ig
h
ti
n
g
 

A
D
4
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
5
 +

 L
E
D

 L
ig
h
ti
n
g
 

B
8

 



N
o
te

: 
T

h
e

 in
d
u
s
tr

y
s

u
p
p
lie

d
 c

u
rv

e
 w

a
s
 

c
o
n
v
e
rt

e
d

 t
o

 M
S

P
 u

s
in

g
 th

e
 li

s
t 

p
ri
c
e

 
d
is

c
o
u
n
t.

 

F
ig
u
re

 B
.3
.3

 C
o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
S
V
O
.R
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.3

 C
o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
S
V
O
.R
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 
In
d
u
st
ry
S
u
p
p
li
e
d

 D
a
ta

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

E
ff
ic
ie
n
cy

 
L
ev
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

IS
1
 

1
.0
5
 

9
7
.2
6
 

IS
2
 

1
.0
0
 

1
0
1
.2
6
 

IS
3
 

0
.9
5
 

1
0
4
.2
6
 

IS
4
 

0
.9
0
 

1
0
7
.5
7
 

IS
5
 

0
.8
5
 

1
1
1
.2
4
 

IS
6
 

0
.8
0
 

1
1
5
.3
4
 

IS
7
 

0
.7
4
 

1
2
0
.9
4
 

A
D
1
 

1
.1
9
 

9
1
.5
6
 

A
D
2
 

1
.1
5
 

9
2
.1
5
 

A
D
3
 

1
.0
9
 

9
3
.5
8
 

A
D
4
 

1
.0
2
 

9
8
.1
2
 

A
D
5
 

1
.0
0
 

1
0
0
.0
2
 

A
D
6
 

0
.8
4
 

1
2
6
.5
8
 



A
D
1
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
2
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 “
S
u
p
er
” 
T
8
 E
le
ct
ro
n
ic

 L
ig
h
ti
n
g
 

A
D
4
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
5
 +

 L
E
D

 L
ig
h
ti
n
g
 

B
9

 



N
o
te

: 
T

h
e

 in
d
u
s
tr

y
s

u
p
p
lie

d
 c

u
rv

e
 w

a
s
 

c
o
n
v
e
rt

e
d

 t
o

 M
S

P
 u

s
in

g
 th

e
 li

s
t 

p
ri
c
e

 
d
is

c
o
u
n
t.

 

F
ig
u
re

 B
.3
.4

 C
o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
H
Z
O
.R
C
.L

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.4

 C
o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
H
Z
O
.R
C
.L

 E
q
u
ip
m
en
t 
C
la
ss

 
In
d
u
st
ry
S
u
p
p
li
e
d

 D
a
ta

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

E
ff
ic
ie
n
cy

 
L
ev
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

IS
1
 

0
.8
3
 

8
9
.8
7
 

IS
2
 

0
.8
0
 

9
0
.8
1
 

IS
3
 

0
.7
5
 

9
3
.0
0
 

IS
4
 

0
.7
0
 

9
5
.4
2
 

IS
5
 

0
.6
5
 

9
8
.0
8
 

IS
6
 

0
.6
2
 

9
9
.8
1
 

A
D
1
 

0
.8
4
 

8
7
.6
1
 

A
D
2
 

0
.8
1
 

8
8
.1
3
 

A
D
3
 

0
.7
8
 

8
9
.3
7
 

A
D
4
 

0
.7
4
 

9
0
.9
3
 



A
D
1
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
2
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

B
1
0
 



F
ig
u
re

 B
.3
.5

 C
o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
H
Z
O
.R
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.5

 C
o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
H
Z
O
.R
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

0
.1
6
 

8
5
.2
6
 

A
D
2
 

0
.1
4
 

8
5
.7
8
 

A
D
3
 

0
.1
1
 

8
7
.0
1
 

A
D
4
 

0
.1
0
 

8
7
.6
6
 



A
D
1
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
2
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

B
1
1
 



F
ig
u
re

 B
.3
.6

 C
o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
V
C
T
.R
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.6

 C
o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
V
C
T
.R
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

0
.5
4
 

1
0
0
.7
1
 

A
D
2
 

0
.4
4
 

1
0
1
.3
5
 

A
D
3
 

0
.4
2
 

1
0
1
.8
1
 

A
D
4
 

0
.3
9
 

1
0
2
.9
0
 

A
D
5
 

0
.3
8
 

1
0
3
.9
4
 

A
D
6
 

0
.2
4
 

1
2
0
.1
1
 

A
D
7
 

0
.1
9
 

1
3
3
.2
0
 



A
D
1
 +

 T
8
 E
le
ct
ro
n
ic

 L
ig
h
ti
n
g
 

A
D
2
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
4
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
5
 +

 H
ig
h
P
er
fo
rm

an
ce

 D
o
o
rs

 

A
D
6
 +

 L
E
D

 L
ig
h
ti
n
g
 B
1
2
 



F
ig
u
re

 B
.3
.7

 C
o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
V
O
P
.R
C
.L

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.7

 C
o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
V
O
P
.R
C
.L

 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

2
.9
3
 

1
4
8
.5
7
 

A
D
2
 

2
.7
9
 

1
5
0
.4
2
 

A
D
3
 

2
.6
1
 

1
5
4
.8
9
 

A
D
4
 

2
.4
7
 

1
6
1
.5
0
 

A
D
5
 

2
.4
6
 

1
6
2
.3
5
 

A
D
6
 

2
.3
9
 

1
7
4
.2
4
 



A
D
1
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
2
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
4
 +

 “
S
u
p
er
” 
T
8
 E
le
ct
ro
n
ic

 L
ig
h
ti
n
g
 

A
D
5
 +

 L
E
D

 L
ig
h
ti
n
g
 B
1
3
 



F
ig
u
re

 B
.3
.8

 C
o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
S
O
C
.R
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.8

 C
o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
S
O
C
.R
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

0
.9
5
 

1
5
5
.0
7
 

A
D
2
 

0
.8
6
 

1
5
6
.4
5
 

A
D
3
 

0
.7
6
 

1
5
9
.7
8
 

A
D
4
 

0
.7
4
 

1
6
1
.0
2
 

A
D
5
 

0
.7
1
 

1
6
2
.7
4
 

A
D
6
 

0
.6
1
 

1
7
9
.9
9
 

A
D
7
 

0
.6
0
 

1
8
7
.1
4
 



A
D
1
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
2
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 “
S
u
p
er
” 
T
8
 E
le
ct
ro
n
ic

 L
ig
h
ti
n
g
 

A
D
4
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
5
 +

 L
E
D

 L
ig
h
ti
n
g
 

A
D
6
 +

 H
ig
h
P
er
fo
rm

an
ce

 D
o
o
rs

 

B
1
4
 



F
ig
u
re

 B
.3
.9

 C
o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
V
O
P
.S
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.9

 C
o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
V
O
P
.S
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

2
.5
5
 

1
6
3
.2
6
 

A
D
2
 

2
.3
2
 

1
6
7
.3
5
 

A
D
3
 

2
.2
8
 

1
6
8
.1
4
 

A
D
4
 

2
.2
3
 

1
6
9
.3
3
 

A
D
5
 

2
.1
8
 

1
7
1
.2
3
 

A
D
6
 

2
.0
7
 

1
7
6
.4
0
 

A
D
7
 

2
.0
2
 

1
7
9
.2
7
 

A
D
8
 

1
.9
8
 

1
8
1
.6
2
 

A
D
9
 

1
.8
4
 

1
9
8
.4
9
 

A
D
1
0
 

1
.6
5
 

2
2
9
.6
8
 



A
D
1
 +

 H
ig
h
E
ff
ic
ie
n
cy

 C
o
m
p
re
ss
o
r 

A
D
2
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 P
S
C

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
4
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
5
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
6
 +

 E
C
M

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
7
 +

 “
S
u
p
er
” 
T
8
 E
le
ct
ro
n
ic

 L
ig
h
ti
n
g
 

A
D
8
 +

 H
ig
h
P
er
fo
rm

an
ce

 C
o
n
d
en
se
r 
C
o
il

 

A
D
9
 +

 L
E
D

 L
ig
h
ti
n
g
 B
1
5
 



F
ig
u
re

 B
.3
.1
0
 C

o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
S
V
O
.S
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.1
0
 C

o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
S
V
O
.S
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

2
.2
4
 

1
5
4
.6
9
 

A
D
2
 

2
.0
2
 

1
5
9
.0
6
 

A
D
3
 

2
.0
0
 

1
5
9
.5
2
 

A
D
4
 

1
.9
9
 

1
5
9
.9
8
 

A
D
5
 

1
.9
6
 

1
6
1
.0
9
 

A
D
6
 

1
.8
7
 

1
6
5
.4
3
 

A
D
7
 

1
.8
5
 

1
6
6
.4
3
 

A
D
8
 

1
.8
3
 

1
6
7
.5
4
 

A
D
9
 

1
.6
2
 

1
8
1
.7
1
 

A
D
1
0
 

1
.5
4
 

1
9
5
.5
4
 



A
D
1
 +

 H
ig
h
E
ff
ic
ie
n
cy

 C
o
m
p
re
ss
o
r 

A
D
2
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 P
S
C

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
4
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
5
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
6
 +

 “
S
u
p
er
” 
T
8
 E
le
ct
ro
n
ic

 L
ig
h
ti
n
g
 

A
D
7
 +

 E
C
M

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
8
 +

 H
ig
h
P
er
fo
rm

an
ce

 C
o
n
d
en
se
r 
C
o
il

 

A
D
9
 +

 L
E
D

 L
ig
h
ti
n
g
 B
1
6
 



F
ig
u
re

 B
.3
.1
1
 C

o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
H
Z
O
.S
C
.L

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.1
1
 C

o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
H
Z
O
.S
C
.L

 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

2
.0
5
 

1
7
2
.4
3
 

A
D
2
 

2
.0
2
 

1
7
2
.9
2
 

A
D
3
 

1
.8
0
 

1
7
6
.4
3
 

A
D
4
 

1
.5
6
 

1
8
2
.1
7
 

A
D
5
 

1
.5
3
 

1
8
3
.3
6
 

A
D
6
 

1
.5
2
 

1
8
3
.8
5
 

A
D
7
 

1
.3
3
 

1
9
5
.3
0
 

A
D
8
 

1
.3
2
 

1
9
6
.4
9
 



A
D
1
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
2
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
3
 +

 H
ig
h
E
ff
ic
ie
n
cy

 C
o
m
p
re
ss
o
r 

A
D
4
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
5
 +

 P
S
C

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
6
 +

 H
ig
h
P
er
fo
rm

an
ce

 C
o
n
d
en
se
r 
C
o
il

 

A
D
7
 +

 E
C
M

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

B
1
7
 



F
ig
u
re

 B
.3
.1
2
 C

o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
H
Z
O
.S
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.1
2
 C

o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
H
Z
O
.S
C
.M

 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

0
.7
8
 

1
3
5
.8
1
 

A
D
2
 

0
.7
5
 

1
3
6
.3
0
 

A
D
3
 

0
.6
4
 

1
3
9
.1
0
 

A
D
4
 

0
.6
1
 

1
4
0
.2
9
 

A
D
5
 

0
.5
9
 

1
4
0
.7
8
 

A
D
6
 

0
.5
6
 

1
4
2
.5
6
 

A
D
7
 

0
.5
4
 

1
4
3
.7
5
 

A
D
8
 

0
.4
8
 

1
4
9
.5
6
 



A
D
1
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
2
 +

 H
ig
h
E
ff
ic
ie
n
cy

 C
o
m
p
re
ss
o
r 

A
D
3
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
4
 +

 P
S
C

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
5
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
6
 +

 E
C
M

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
7
 +

 H
ig
h
P
er
fo
rm

an
ce

 C
o
n
d
en
se
r 
C
o
il

 

B
1
8
 



F
ig
u
re

 B
.3
.1
3
 C

o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
H
C
T
.S
C
.I

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.1
3
 C

o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
H
C
T
.S
C
.I
 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

1
.6
3
 

2
1
7
.2
1
 

A
D
2
 

1
.3
5
 

2
2
1
.9
4
 

A
D
3
 

1
.2
8
 

2
2
3
.1
6
 

A
D
4
 

0
.7
3
 

2
4
6
.2
3
 

A
D
5
 

0
.6
1
 

2
5
2
.4
1
 

A
D
6
 

0
.5
7
 

2
5
5
.3
7
 



A
D
1
 +

 H
ig
h
E
ff
ic
ie
n
cy

 C
o
m
p
re
ss
o
r 

A
D
2
 +

 P
S
C

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 H
ig
h
P
er
fo
rm

an
ce

 D
o
o
rs

 

A
D
4
 +

 H
ig
h
P
er
fo
rm

an
ce

 C
o
n
d
en
se
r 
C
o
il

 

A
D
5
 +

 E
C
M

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

B
1
9
 



F
ig
u
re

 B
.3
.1
4
 C

o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
V
C
T
.S
C
.I

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.1
4
 C

o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
V
C
T
.S
C
.I
 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

1
.5
8
 

1
3
4
.2
1
 

A
D
2
 

1
.4
4
 

1
3
4
.9
0
 

A
D
3
 

1
.3
9
 

1
3
5
.3
4
 

A
D
4
 

1
.2
4
 

1
3
7
.3
4
 

A
D
5
 

1
.1
9
 

1
3
8
.4
1
 

A
D
6
 

1
.1
7
 

1
3
8
.7
1
 

A
D
7
 

1
.1
3
 

1
4
0
.7
5
 

A
D
8
 

0
.7
7
 

1
6
0
.7
6
 

A
D
9
 

0
.7
6
 

1
6
1
.4
8
 

A
D
1
0
 

0
.6
9
 

1
6
8
.1
3
 

A
D
1
1
 

0
.6
3
 

1
8
2
.3
2
 



A
D
1
 +

 T
8
 E
le
ct
ro
n
ic

 L
ig
h
ti
n
g
 

A
D
2
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
3
 +

 H
ig
h
E
ff
ic
ie
n
cy

 C
o
m
p
re
ss
o
r 

A
D
4
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
5
 +

 P
S
C

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
6
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
7
 +

 H
ig
h
P
er
fo
rm

an
ce

 D
o
o
rs

 

A
D
8
 +

 E
C
M

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
9
 +

 H
ig
h
P
er
fo
rm

an
ce

 C
o
n
d
en
se
r 
C
o
il

 

A
D
1
0
 +

 L
E
D

 L
ig
h
ti
n
g
 B
2
0
 



N
o
te

: 
T

h
e

 V
C

S
 e

q
u
ip

m
e
n
t f

a
m

ily
 is

 
n
o
rm

a
liz

e
d

 b
y
 v

o
lu

m
e
. 

F
ig
u
re

 B
.3
.1
5
 C

o
st
E
ff
ic
ie
n
cy

 C
u
rv
e 
fo
r 
th
e 
V
C
S
.S
C
.I

 E
q
u
ip
m
en
t 
C
la
ss

 

T
a
b
le

 B
.3
.1
5
 C

o
st
E
ff
ic
ie
n
cy

 D
a
ta

 a
n
d

 D
es
ig
n

 O
p
ti
o
n
s 
fo
r 
th
e 
V
C
S
.S
C
.I
 E
q
u
ip
m
en
t 
C
la
ss

 
D
O
E

 A
n
a
ly
ti
ca
ll
y
D

er
iv
e
d

 D
a
ta

 

D
es
ig
n

 
O
p
ti
o
n

 L
e
v
el

 

T
D
A
N

o
r
m
a
li
z
ed

 
D
a
il
y
 E
n
er
g
y
 

C
o
n
su
m
p
ti
o
n

 
[k
W
h
/d
a
y
/f
t2
] 

T
D
A
N

o
r
m
a
li
z
ed

 
M
a
n
u
fa
ct
u
r
er

 
S
el
li
n
g
 P
ri
ce

 
[$
/f
t2
] 

D
es
ig
n

 O
p
ti
o
n

 C
h
a
n
g
e 
A
b
o
v
e 
th
e 
B
a
se
li
n
e 

A
D
1
 

0
.2
7
4
 

3
4
.3
6
 

A
D
2
 

0
.2
5
1
 

3
4
.5
6
 

A
D
3
 

0
.2
1
7
 

3
5
.2
0
 

A
D
4
 

0
.1
9
1
 

3
5
.6
9
 

A
D
5
 

0
.1
8
6
 

3
5
.8
2
 

A
D
6
 

0
.1
7
8
 

3
6
.1
5
 

A
D
7
 

0
.1
7
3
 

3
6
.4
7
 

A
D
8
 

0
.1
6
8
 

3
7
.5
2
 



A
D
1
 +

 P
S
C

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
2
 +

 H
ig
h
E
ff
ic
ie
n
cy

 C
o
m
p
re
ss
o
r 

A
D
3
 +

 E
C
M

 E
v
ap
o
ra
to
r 
F
an

 M
o
to
rs

 

A
D
4
 +

 P
S
C

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
5
 +

 H
ig
h
P
er
fo
rm

an
ce

 E
v
ap
o
ra
to
r 
C
o
il

 

A
D
6
 +

 E
C
M

 C
o
n
d
en
se
r 
F
an

 M
o
to
rs

 

A
D
7
 +

 H
ig
h
P
er
fo
rm

an
ce

 C
o
n
d
en
se
r 
C
o
il

 

B
2
1
 


