
C
oo

lC
ab

 T
ru

ck
 T

es
tin

g
Pr

oj
ec

t U
pd

at
e

K
en

 P
ro

c,
 S

en
io

r P
ro

je
ct

 L
ea

de
r, 

Fl
ee

t T
es

t a
nd

 E
va

lu
at

io
n

21
 C

TP
 M

ee
tin

g
O

ct
ob

er
 3

1,
 2

00
7

N
R

EL
/P

R
-5

40
-4

23
96

P
re

se
nt

ed
 a

t t
he

 2
1s

t
C

en
tu

ry
 T

ru
ck

 
P

ro
je

ct
 M

ee
tin

g 
he

ld
 O

ct
ob

er
 3

1,
 2

00
7 

in
 C

hi
ca

go
 , 

Ill
in

oi
s.

• ....
-

.~
.~
.
~
I
~
=
!
.

N
at

io
n

al
R

en
ew

ab
le

E
n

er
g

y
L

ab
o

ra
to

ry

In
n

o
va

ti
o

n
fo

r
O

u
rE

n
e

rg
y

F
u

tu
re

A
n

a
ti

o
n

a
ll

a
b

o
ra

to
ry

o
ft

h
e

U
.s

.D
e

p
a

rt
m

e
n

to
fE

ne
rg

y
O

ff
ic

e
o

fE
ne

rg
y

E
ff

ic
ie

n
cy

&
R

en
ew

ab
le

E
n

e
rg

y

~
N

R
E

L
is

o
p

e
ra

te
d

by
M

id
w

e
st

R
es

ea
rc

h
In

s
ti

tu
te

.B
a

tt
e

lle
_



C
oo

lC
ab

 P
ro

je
ct

•
Th

e 
P

ro
bl

em
–

Tr
uc

ks
 c

on
su

m
e 

2.
5 

m
ill

io
n 

ba
rre

ls
 o

f o
il 

pe
r d

ay
–

Id
lin

g 
co

ns
um

es
 8

38
 m

illi
on

 
ga

llo
ns

 o
f f

ue
l p

er
 y

ea
r

–
Fu

tu
re

 e
m

is
si

on
s 

re
qu

ire
m

en
ts

•
lo

w
er

 fu
el

 e
co

no
m

y
•

in
cr

ea
se

 u
nd

er
ho

od
 te

m
ps

.

R
ed

es
ig

ni
ng

 th
e 

H
ea

vy
 T

ru
ck

 is
 a

n 
op

po
rtu

ni
ty

 to
 

re
du

ce
 o

il 
im

po
rta

tio
n

·t.
_

~
:t

"
I
~
=
!
.
N~

ti
on

31
R
e
n
e
w
~
b
l
e

E
ne

rg
y
l~

bo
r~

to
ry

•



C
oo

lC
ab

 P
ro

je
ct

•
Th

e 
C

ha
lle

ng
e

–
C

ab
 c

lim
at

e 
co

nt
ro

l r
eq

ui
re

s 
id

lin
g 

to
 p

ro
vi

de
 c

om
fo

rt
–

V
ar

yi
ng

 th
er

m
al

 c
on

di
tio

ns
 

in
hi

bi
t u

se
 o

f i
dl

e 
re

du
ct

io
n 

te
ch

no
lo

gi
es

-x
h

au
st

H
ea

t
E

ng
iln

e
H

ea
t

~t
~

fl
lli

i!
.N

at
io

na
l

R
en

ew
ab

le
E

ne
rg

y
la

b
o

ra
to

ry
•



C
oo

lC
ab

 P
ro

je
ct

•
Th

e 
S

ol
ut

io
n

–
D

es
ig

n 
ef

fic
ie

nt
 th

er
m

al
 

m
an

ag
em

en
t s

ys
te

m
s

•
K

ee
p 

th
e 

ca
b 

co
m

fo
rta

bl
e

•
E

lim
in

at
e 

ex
ce

ss
iv

e 
id

lin
g

C
ab

 In
su

la
tio

n

Th
er

m
al

C
om

fo
rt

M
an

ik
in

S
o

la
r

R
ef

le
ct

iv
e

G
la

zi
n

g
s

In
te

g
ra

te
d

N
u

m
er

ic
al

M
o

d
el

in
g

.t.
_

"
.t

fi
lii

:!
.N

at
io

na
l

R
en

ew
ab

le
E

ne
rg

y
la

b
o

ra
to

ry
•



E
xh

au
st

 H
ea

t 
R

ec
ov

er
y

In
su

la
ti

on

IR
 

R
ef

le
ct

iv
e 

M
at

er
ia

ls
C

om
fo

rt
 

B
as

ed
 A

ir
 

D
is

tr
ib

ut
io

n

A
dv

an
ce

d 
Se

at
in

g 
–

L
ow

 M
as

s

E
ff

ic
ie

nt
 

H
V

A
C

 
E

qu
ip

m
en

t

A
dv

an
ce

d 
G

la
zi

ng
s 

or
 S

ha
de

s

C
oo

lC
ab

 –
A

dv
an

ce
d 

Te
ch

no
lo

gi
es

·.
1

••
11

1
1

1
1

1
1

1
.1

1
••

11
.1

1
1

1
1

1
1

1
1

1
1

1
1

'1
1

"
1

1
'1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

.1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

.1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

....
...

.t.
_

"
.t

fi
lii

:!
.

N
at

io
na

l
R

en
ew

ab
le

E
ne

rg
y

la
b

o
ra

to
ry

•



In
fr

ar
ed

 Im
ag

e 
Te

st
 –

Sc
hn

ei
de

r 
N

at
io

na
l

•
In

ve
st

ig
at

e 
po

te
nt

ia
l f

or
 

im
pr

ov
in

g 
ca

b 
ef

fic
ie

nc
y

•
Q

ua
lit

at
iv

e 
co

m
pa

ris
on

–
Id

en
tif

y 
hi

gh
 h

ea
t l

os
s 

ar
ea

s
–

N
ot

e 
ar

ea
s 

w
ith

 g
re

at
es

t 
po

te
nt

ia
l f

or
 im

pr
ov

em
en

t

 
*>

9.
7°

*<
5.

4°

6.
0 

7.
0 

8.
0 

9.
0 

B
as

e
S

up
er

 

·t.
_

~
:t

"
I
~
=
!
.
N~

ti
on

31
R
e
n
e
w
~
b
l
e

E
ne

rg
y
l~

bo
r~

to
ry

•



C
oo

lC
ab

 T
es

tin
g 

w
ith

 V
ol

vo
•

V
ol

vo
 T

ru
ck

 a
t N

R
E

L 
fo

r t
es

tin
g

–
77

” s
le

ep
er

 c
ab

 
–

O
n-

bo
ar

d 
id

le
 re

du
ct

io
n 

te
ch

no
lo

gi
es

•
B

er
gs

tro
m

 b
at

te
ry

 e
le

ct
ric

 A
C

•
A

irt
ro

ni
c 

di
es

el
-fi

re
d 

he
at

er

•
O

bj
ec

tiv
es

–
Q

ua
nt

ify
 tr

uc
k 

ca
bi

n 
he

at
 tr

an
sf

er
–

Id
en

tif
y 

po
te

nt
ia

l a
re

as
 fo

r 
im

pr
ov

em
en

t

·t.
_

~
:t

"
I
~
=
!
.
N~

ti
on

31
R
e
n
e
w
~
b
l
e

E
ne

rg
y
l~

bo
r~

to
ry

•



Te
st

in
g 

A
pp

ro
ac

h

•
C

o-
he

at
 te

st
s 

to
 d

et
er

m
in

e 
U

A
–

M
ea

su
re

 e
ffe

ct
 o

f s
le

ep
er

 c
ur

ta
in

 
an

d 
w

in
do

w
 s

ha
de

s
–

In
su

la
te

 w
in

do
w

s 
to

 q
ua

nt
ify

 lo
ss

•
M

ea
su

re
 a

ir 
ex

ch
an

ge
 ra

te
•

S
ol

ar
 s

oa
k 

te
st

s 
to

 d
et

er
m

in
e 

so
la

r e
ffe

ct
s

–
S

oa
k 

w
ith

 w
in

do
w

s 
in

su
la

te
d

•
In

fra
re

d 
im

ag
in

g 
to

 e
xa

m
in

e 
hi

gh
 h

ea
t l

os
s 

ar
ea

s
–

H
ot

 s
po

ts

·t.
_

~
:t

"
I
~
=
!
.
N~

ti
on

31
R
e
n
e
w
~
b
l
e

E
ne

rg
y
l~

bo
r~

to
ry

•



Vo
lv

o 
Te

st
 R

es
ul

ts

•
H

ea
t t

ra
ns

fe
r 

–
U

A
 =

 o
ve

ra
ll 

he
at

 tr
an

sf
er

 
co

ef
fic

ie
nt

 =
 6

5 
W

/K
–

15
%

 re
du

ct
io

n 
(im

pr
ov

em
en

t) 
w

ith
 

sl
ee

pe
r c

ur
ta

in
 c

lo
se

d
–

20
%

 re
du

ct
io

n 
w

ith
 w

in
do

w
s 

co
ve

re
d

•
S

ol
ar

 h
ea

t s
oa

k
–
∆T

 =
 te

m
pe

ra
tu

re
 ri

se
 a

bo
ve

 
am

bi
en

t =
 1

5º
C

–
∆T

 =
 5

ºC
 w

ith
 w

in
do

w
s 

co
ve

re
d

•
A

ir 
le

ak
ag

e 
ra

te
–

~1
 a

ir 
ch

an
ge

 p
er

 h
ou

r

*>
19

.3
°C

*<
11

.2
°C

12
.0

14
.0

16
.0

18
.0

*>
19

.3
°C

*<
11

.2
°C

12
.0

14
.0

16
.0

18
.0

·t.
_

~
:t

"
I
~
=
!
.
N~

ti
on

31
R
e
n
e
w
~
b
l
e

E
ne

rg
y
l~

bo
r~

to
ry

•



C
oo

lC
ab

 T
es

tin
g 

w
ith

 In
te

rn
at

io
na

l

•
In

te
rn

at
io

na
l T

ru
ck

 a
t N

R
E

L
–

P
ro

S
ta

r s
le

ep
er

 c
ab

 tr
ac

to
r

–
E

le
ct

ric
 H

V
A

C
 s

ys
te

m
 w

ith
 

ba
tte

ry
 A

P
U

•
O

bj
ec

tiv
es

–
Q

ua
nt

ify
 tr

uc
k 

ca
bi

n 
he

at
 

tra
ns

fe
r

–
P

re
di

ct
 H

V
A

C
 s

ys
te

m
 lo

ad
 

re
qu

ire
m

en
ts

•
B

eg
an

 s
pr

in
g 

20
07

·t.
_

~
:t

"
I
~
=
!
.
N~

ti
on

31
R
e
n
e
w
~
b
l
e

E
ne

rg
y
l~

bo
r~

to
ry

•



In
te

rn
at

io
na

l T
es

t R
es

ul
ts

•
H

ea
t t

ra
ns

fe
r 

–
U

A
 =

 o
ve

ra
ll 

he
at

 tr
an

sf
er

 
co

ef
fic

ie
nt

 =
 5

0 
W

/K
–

20
%

 re
du

ct
io

n 
(im

pr
ov

em
en

t) 
w

ith
 

sl
ee

pe
r c

ur
ta

in
 c

lo
se

d
–

25
%

 re
du

ct
io

n 
w

ith
 a

rc
tic

 c
ur

ta
in

–
13

%
 re

du
ct

io
n 

w
ith

 w
in

do
w

s 
co

ve
re

d
•

S
ol

ar
 h

ea
t s

oa
k

–
∆T

 =
 te

m
pe

ra
tu

re
 ri

se
 a

bo
ve

 
am

bi
en

t =
 1

1º
C

–
∆T

 =
 7

ºC
 w

ith
 w

in
do

w
s 

co
ve

re
d

•
A

ir 
le

ak
ag

e 
ra

te
–

~0
.5

 a
ir 

ch
an

ge
 p

er
 h

ou
r

*>
25

.4
°C

*<
14

.8
°C

16
.0

18
.0

20
.0

22
.0

24
.0

*>
25

.4
°C

*<
14

.8
°C

16
.0

18
.0

20
.0

22
.0

24
.0

·t.
_

~
:t

"
I
~
=
!
.
N~

ti
on

31
R
e
n
e
w
~
b
l
e

E
ne

rg
y
l~

bo
r~

to
ry

•



Th
er

m
al

 M
od

el
in

g

•
P

re
vi

ou
sl

y 
de

ve
lo

pe
d 

m
od

el
 fo

r I
nt

er
na

tio
na

l
–

Fl
ue

nt
 C

FD
–

R
ad

th
er

m
•

V
al

id
at

e 
w

ith
 te

st
 d

at
a

–
S

ol
ar

 s
oa

k 
ai

r t
em

pe
ra

tu
re

s 
pr

ed
ic

te
d 

w
ith

in
 3

ºC
–

A
pp

ly
 m

ul
tip

le
 c

on
fig

ur
at

io
ns

•
S

im
ul

at
io

n 
ru

ns
 

–
B

as
el

in
e 

A
/C

 c
as

e
–

In
cr

ea
se

d 
ca

b 
in

su
la

tio
n

–
S

ol
ar

 re
fle

ct
iv

e 
gl

as
s

3.
10

e+
02

3
0

9
+0

2
3.

08
e+

02
3.

07
e+

02
3

.0
6

e
'0

2
3.

05
e+

02
3

0
4

e
'0

2
3.

03
,"

+0
2

3.
03

e+
02

3
0

2
'0

2
3.

01
c+

02
3.

00
e+

02
2.

99
[;+

02
2.

98
e+

02
2.

97
e+

02
2,

96
[;+

02
2.

9b
e+

02
l

2
9

4
e

'0
2

X
2,

93
e+

02
?

9
2

e
'0

2
2

.9
\e

'0
2

.t.
_

~
:t

"
I
~
=
!
.
N~

ti
0n

31
R
e
n
e
w
~
b
l
e

E
n

er
g

y
l~

bo
r~

to
ry

•



N
ex

t S
te

ps
 –

FY
08

•
B

eg
in

 d
ev

el
op

m
en

t o
f H

V
A

C
 lo

ad
 

ca
lc

ul
at

io
n 

to
ol

•
G

en
er

ic
 tr

uc
k 

ca
b 

ge
om

et
ry

•
In

pu
t k

ey
 p

ar
am

et
er

s
–

C
lim

at
ic

 c
on

di
tio

ns
–

V
eh

ic
le

 g
eo

m
et

ry
–

M
at

er
ia

l p
ro

pe
rti

es
•

E
st

im
at

e 
po

te
nt

ia
l l

oa
d 

re
du

ct
io

n
•

W
or

k 
w

ith
 in

du
st

ry
 to

 d
ef

in
e 

re
qu

ire
m

en
ts

–
Tr

uc
k 

O
E

M
s

–
Id

le
 re

du
ct

io
n 

te
ch

no
lo

gy
 

m
an

uf
ac

tu
re

rs

·..... ...... ...... ...... ...... ...... ...... ...... ...... ......
.

.....
.

.....
.

.....
.

.....
.

.....
.

.....
.

....
..

•t
.

_
"

.t
fi

lii
:!

.
N

at
io

na
l

R
en

ew
ab

le
E

ne
rg

y
la

b
o

ra
to

ry
•



C
on

ta
ct

 In
fo

rm
at

io
n

•
Ke

nn
et

h_
P

ro
c@

nr
el

.g
ov

(3
03

) 2
75

-4
42

4
•

ht
tp

://
w

w
w

.n
re

l.g
ov

/v
eh

ic
le

sa
nd

fu
el

s/
fle

et
te

st
/

Id
le

R
e

d
u

ct
io

n
T

e
ch

n
o

lo
g

y
D
e
m
o
n
$
t
r
~
b
o
n
$

S
T

"'
ru

S
R

E
PO

R
T ·t.

_
~

:t
"
I
~
=
!
.
N~

ti
on

31
R
e
n
e
w
~
b
l
e

E
ne

rg
y
l~

bo
r~

to
ry

•

http://www.nrel.gov/vehiclesandfuels/fleettest/

	CoolCab Project
	CoolCab – Advanced Technologies
	Infrared Image Test – Schneider National
	CoolCab Testing with Volvo
	Testing Approach
	Volvo Test Results
	CoolCab Testing with International
	International Test Results
	Thermal Modeling
	Next Steps – FY08
	Contact Information


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'StdWeb150'] Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


