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in

to
 

a
n

 
o

th
e
rw

is
e
 
q

u
ie

s
c
e
n

t 
a
tm

o
sp

h
e
re

, 
th

e
 
v

ib
ra

ti
o

n
 
o

f 
s
u

rf
a
c
e
s
 

a
n

d
 
th

e
 

fl
o

w
 
o

f 
a
ir

 
o

v
e
r 

a
ir

f
o

il
s
 

a
n

d
 b

lu
ff

 o
b

s
ta

c
le

s
. 

A
ll

 
o

f 
th

e
s
e
 

e
ff

e
c
ts

 
a
re

 
im

p
o

rt
a
n

t 
in

 
tr

u
c
k

 
n

o
is

e
. 

T
h

e 
e
x

h
a
u

st
 

fl
o

w
 
in

je
c
ts

 
fl

u
id

 

a
n

d
 h

e
a
t 

in
to

 
th

e
 

s
u

rr
o

u
n

d
in

g
s
, 

a
n

d
 
s
in

c
e
 
th

e
 

fl
o

w
 
is

 
n

o
t 

s
te

a
d

y
, 

n
o

is
e
 

is
 

p
ro

d
u

c
e
d

. 
T

h
e 

p
u

rp
o

se
 
o

f 
th

e
 
m

u
ff

le
r 

is
 
to

 
re

d
u

c
e
 

th
e
 
p

u
ls

a
ti

o
n

s
 

in
 

f
l
~
v
 

a
n

d
 
th

e
re

fo
re

, 
th

e
 
n

o
is

e
. 

M
u

ff
le

r 
p

e
rf

o
rm

a
n

c
e
 
is

 
d

is
c
u

s
s
e
d

 
in

 

C
h

a
p

te
r 

4
. N

o
is

e
 
is

 
a
ls

o
 
p

ro
d

u
c
e
d

 w
h

en
 
v

ib
ra

ti
n

g
 
s
u

rf
a
c
e
s
 
c
y

c
li

c
a
ll

y
 

co
m



p
re

s
s
 
th

e
 

a
d

ja
c
e
n

t 
a
ir

. 
S

u
c
h

 
s
u

rf
a
c
e
s
 
a
re

 
p

le
n

ti
f
u

l 
in

 
a 

tr
u

c
k

; 
th

e
y

 
a
re

 

th
e
 

c
a
s
in

g
 
o

f 
th

e
 
e
n

g
in

e
, 

th
e
 
w

a
ll

s
 
o

f 
th

e
 
m

u
ff

le
r,

 
e
x

h
a
u

st
 p

ip
e
 

a
n

d
 

ta
il

p
ip

e
, 

th
e
 

c
a
s
in

g
s
 
fo

r 
th

e
 
d

if
f
e
r
e
n

ti
a
l 

a
n

d
 
tr

a
n

s
m

is
s
io

n
, 

a
n

d
 
th

e
 

s
h

e
e
t 

m
e
ta

l 
s
tr

u
c
tu

re
 
o

f 
th

e
 
v

e
h

ic
le

 
it

s
e
lf

. 
G

e
n

e
ra

ll
y

, 
la

rg
e
r 

s
u

rf
a
c
e
s
 

ra
d

ia
te

 
m

o
re

 
th

a
n

 
s
m

a
ll

e
r 

s
u

rf
a
c
e
s
, 

g
iv

e
n

 
e
q

u
a
l 

v
ib

ra
ti

o
n

 
a
m

p
li

tu
d

e
s
. 

T
re

a
tm

e
n

t 
fo

r 
re

d
u

c
in

g
 
th

e
 

n
o

is
e
 
u

s
u

a
ll

y
 
c
o

n
s
is

ts
 
o

f 
re

d
u

c
in

g
 
th

e
 

v
ib

ra
ti

o
n

 
le

v
e
l 

o
f 

th
e
 
s
tr

u
c
tu

re
, 

o
r 

is
o

la
ti

n
g

 
th

e
 
v

ib
ra

ti
o

n
 

fr
o

m
 
th

e
 

a
ir

 b
y

 
a 

b
a
rr

ie
r 

la
y

e
r.

 
V

ib
ra

ti
o

n
 
re

d
u

c
ti

o
n

 
is

 
a
c
c
o

m
p

li
sh

e
d

 b
y

 
a
p

p
ly

in
g

 

d
is

s
ip

a
ti

v
e
 

(d
am

p
in

g
) 

m
a
te

ri
a
l 

to
 
th

e
 
s
tr

u
c
tu

re
. 

Is
o

la
ti

o
n

 
o

f 
v

ib
ra

ti
o

n
s
 

fr
o

m
 
th

e
 
a
ir

 b
y

 
a 

b
a
r
r
ie

r
 
la

y
e
r 

is
 

a
c
c
o

m
p

li
sh

e
d

 b
y

 
a
p

p
ly

in
g

 
a 

c
o

m
b

in
a
ti

o
n

 

o
f 

a 
sp

o
n

g
y

, 
r
e
s
il

ie
n

t 
la

y
e
r 

n
e
x

t 
to

 
th

e
 
s
tr

u
c
tu

re
, 

c
o

v
e
re

d
 b

y
 

a 
"m

a
ss

y
" 

la
y

e
r 

o
f 

m
e
ta

l 
o

r 
h

e
a
v

y
 

c
a
n

v
a
s 

o
r 

p
la

s
ti

c
. 

D
e
s
c
ri

p
ti

o
n

s
 
o

f 
th

e
s
e
 

m
e
th

o
d

s 

o
f 

n
o

is
e
 
re

d
u

c
ti

o
n

 
a
re

 
c
o

n
ta

in
e
d

 
in

 
S

e
c
ti

o
n

 
3

.2
. 

T
h

e 
m

o
st

 
im

p
o

rt
a
n

t 
a
ir

 
fl

o
w

 
n

o
is

e
 

so
u

rc
e
 
in

 
a 

tr
u

c
k

 
is

 
th

e
 

fa
n

. 
T

h
e 

n
o

is
e
 
is

 
p

ro
d

u
c
e
d

 b
y

 
th

e
 

fl
o

w
 
o

f 
a
ir

 
o

v
e
r 

th
e
 

fa
n

 
b

la
d

e
s
. 

T
h

e 
le

v
e
l 

o
f 

n
o

is
e
 

d
e
p

e
n

d
s 

o
n

 
fa

n
 

c
o

n
fi

g
u

ra
ti

o
n

, 
sp

e
e
d

, 
a
n

d
 o

n
 

th
e
 

g
e
n

e
ra

l 
fl

o
w

 
c
o

n
d

it
io

n
s
 

e
x

te
rn

a
l 

to
 
th

e
 

fa
n

-r
a
d

ia
to

r 
c
o

m
b

in
a
ti

o
n

. 
T

h
e 

ti
m

e
 

v
a
ry

in
g

 b
la

d
e
 

fo
rc

e
s
 

d
u

ri
n

g
 
ro

ta
ti

o
n

 
o

f 
th

e
 

fa
n

 
a
n

d
 
th

e
 

im
p

a
c
t 

o
f 

a
ir

 
o

n
 

th
e
 

e
n

g
in

e
 
b

lo
c
k

 
a
n

d
 
o

th
e
r 

o
b

s
ta

c
le

s
 

c
a
n

 b
e
 
d

ir
e
c
tl

y
 
re

la
te

d
 
to

 
so

u
n

d
 
ra

d
ia

ti
o

n
. 

T
h

e 
w

ay
 
to

 
re

d
u

c
e
 

th
is

 
co

m
p

o
n

en
t 

o
f 

n
o

is
e
 
is

 
to

 
re

d
u

c
e
 

th
e
 

fl
u

c
tu

a
ti

n
g

 
fo

rc
e
s
 

b
y

 
re

d
u

c
in

g
 
th

e
 

fa
n

 
sp

e
e
d

. 
F

an
 

n
o

is
e
 
is

 
d

is
c
u

s
s
e
d

 
in

 
C

h
a
p

te
r 

6
. 

-
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T
h

e 
so

u
n

d
 
le

v
e
l 

m
e
a
su

re
d

 
a
t 

a
n

y
 
p

a
rt

ic
u

la
r 

lo
c
a
ti

o
n

 
d

e
p

e
n

d
s 

o
n

 
th

e
 
n

a
tu

re
 
o

f 
th

e
 
n

o
is

e
 

so
u

rc
e
 

a
n

d
 
th

e
 

s
o

u
rc

e
-r

e
c
e
iv

e
r 

g
e
o

m
e
tr

y
. 

A
 

g
re

a
t 

d
e
a
l 

o
f 

te
c
h

n
ic

a
l 

w
o

rk
 
h

a
s 

b
e
e
n

 
e
x

p
e
n

d
e
d

 
o

n
 

w
ay

s 
o

f 
p

re
d

ic
ti

n
g

 

n
o

is
e
 
a
t 

a 
d

is
ta

n
c
e
 

fr
o

m
 k

n
o

w
le

d
g

e
 
o

f 
so

u
n

d
 
le

v
e
ls

 
v

e
ry

 
c
lo

s
e
 

to
 

th
e
 

so
u

rc
e
 
o

r 
fr

o
m

 
th

e
 

so
u

n
d

 p
o

w
e
r 

e
m

it
te

d
 b

y
 
th

e
 

s
o

u
rc

e
. 

T
h

e 
fa

c
to

rs
 
th

a
t 

a
ff

e
c
t 

th
e
 

so
u

n
d

 
le

v
e
l 

a
t 

a 
d

is
ta

n
c
e
 

a
re

 

(1
) 

T
h

e 
d

ir
e
c
ti

v
it

y
 
o

f 
th

e
 

so
u

n
d

 
so

u
rc

e
, 

d
e
te

rm
in

e
d

 b
y

 

th
e
 
p

h
y

s
ic

a
l 

n
a
tu

re
 
o

f 
th

e
 

so
u

rc
e
 

a
n

d
 
th

e
 

n
u

m
b

er
 

a
n

d
 
sh

a
p

e
 

o
f 

n
e
a
rb

y
 
re

fl
e
c
ti

n
g

 s
u

rf
a
c
e
s
. 

T
h

e 
in

h
e
re

n
t 

d
ir

e
c
ti

v
it

y
 

o
f 

fa
n

 
n

o
is

e
 
fo

r 
e
x

a
m

p
le

 
is

 
v

e
ry

 
s
tr

o
n

g
ly

 
fo

re
 

a
n

d
 
a
f
t,

 

b
u

t 
th

e
 
p

re
s
e
n

c
e
 
o

f 
th

e
 

e
n

g
in

e
 

a
n

d
 
th

e
 
e
n

g
in

e
 

c
o

m
p

a
rt

m
e
n

t 

w
il

l 
a
lt

e
r
 
th

is
 
d

ir
e
c
ti

v
it

y
 
a
n

d
 m

ay
 

re
d

u
c
e
 
ra

d
ia

ti
o

n
 

to
 

th
e
 
re

a
r.

 

(2
) 

T
h

e 
d

is
ta

n
c
e
 

fr
o

m
 

th
e
 

so
u

rc
e
 
to

 
th

e
 m

ic
ro

p
h

o
n

e
. 

T
h

is
 
is

 

ty
p

ic
a
ll

y
 

5
0

 
f
t.

 
fo

r 
tr

u
c
k

 
n

o
is

e
 
m

e
a
su

re
m

e
n

ts
, 

b
u

t 
m

ay
 

b
e
 

le
s
s
 
fo

r 
m

e
a
su

re
m

e
n

ts
 
o

f 
n

o
is

e
 
a
t 

ro
a
d

s
id

e
 
o

r 
m

o
re

 
fo

r 

co
m

m
u

n
it

y
 
n

o
is

e
 

m
e
a
su

re
m

e
n

ts
. 

W
he

n 
th

e
 

m
e
a
su

re
m

e
n

t 

d
is

ta
n

c
e
 
is

 
g

re
a
te

r 
th

a
n

 
th

e
 

s
iz

e
 
o

f 
th

e
 

so
u

rc
e
 

(w
e 

m
ay

 

ta
k

e
 
th

is
 
to

 b
e
 

th
e
 
tr

a
c
to

r 
s
e
c
ti

o
n

 o
f 

th
e
 

tr
u

c
k

),
 

th
e
 

ru
le

 
is

 
v

e
ry

 
si

m
p

le
: 

re
d

u
c
e
 

th
e
 

so
u

n
d

 
le

v
e
l 

b
y

 
6 

dB
 

fo
r 

e
v

e
ry

 
d

o
u

b
li

n
g

 
o

f 
d

is
ta

n
c
e
 

fr
o

m
 
th

e
 
s
o

u
rc

e
. 

A
 
tr

u
c
k

 

th
a
t 

p
ro

d
u

c
e
s 

a 
p

e
a
k

 
n

o
is

e
 
le

v
e
l 

o
f 

8
0

 
dB

 
a
t 

2
5

 
f
t.

 
c
a
n

 

b
e
 

e
x

p
e
c
te

d
 
to

 
p

ro
d

u
c
e
 

a 
p

e
a
k

 
le

v
e
l 

o
f 

7
4

 
dB

 
a
t 

5
0

 
f
t.

 

(3
) 

A
ll

 
o

th
e
r 

fa
c
to

rs
 
th

a
t 

re
d

u
c
e
 

th
e
 

so
u

n
d

 
le

v
e
l 

a
re

 
lu

m
p

ed
 

to
g

e
th

e
r 

in
to

 
"
e
x

c
e
ss

 
a
tt

e
n

u
a
ti

o
n

"
, 

a
n

d
 
in

c
lu

d
e
 
a
b

s
o

rp
ti

o
n

 
o

f 

so
u

n
d

 
in

 
th

e
 
a
ir

, 
th

e
 
e
ff

e
c
ts

 
o

f 
g

ro
u

n
d

 
re

fl
e
c
ti

o
n

, 
w

h
ic

h
 

re
d

u
c
e
 

so
u

n
d

 
le

v
e
ls

 
a
t 

1
0

\"
 
fr

e
q

u
e
n

c
ie

s
 

a
n

d
 

au
g

m
en

t 
th

em
 

s
li

g
h

tl
y

 
a
t 

h
ig

h
e
r 

fr
e
q

u
e
n

c
ie

s
, 

a
n

d
 
th

e
 
s
c
a
tt

e
ri

n
g

 
a
n

d
 

o
b

s
tr

u
c
ti

n
g

 e
ff

e
c
ts

 
o

f 
la

n
d

 p
r
o

f
il

e
, 

tr
e
e
s
, 

h
o

u
se

s,
 

a
n

d
 

th
e
 
li

k
e
. 

-
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2.
3 

Ho
w 

Pe
op

le
 H

ea
r 

N
oi

se
 

T
he

 
st

u
d

y
 o

f 
th

e
 

re
sp

o
n

se
 
o

f 
hu

m
an

s 
to

 s
o

u
n

d
 
is

 
c
a
ll

e
d

 

p
sy

c
h

o
a
c
o

u
st

ic
s.

 
O

ne
 
p

a
rt

 o
f 

th
is

 
fi

e
ld

 
is

 
c
o

n
c
e
rn

e
d

 w
it

h
 
th

e
 
re

la
ti

o
n

 

b
et

w
ee

n
 t

h
e
 p

h
y

si
c
a
l 

m
ea

su
re

 
o

f 
so

u
n

d
 

a
m

p
li

tu
d

e
 

(s
o

u
n

d
 
le

v
e
l)

 
an

d
 
th

e
 

su
b

je
c
ti

v
e
 

im
p

re
ss

io
n

 o
f 

lo
u

d
n

e
ss

. 
F

ro
m

 m
an

y 
s
tu

d
ie

s
, 

i
t
 h

a
s 

b
ee

n
 

fo
u

n
d

 

th
a
t 

th
e
 
e
a
r 

d
o

es
 
n

o
t 

fi
n

d
 
a
ll

 
fr

e
q

u
e
n

c
ie

s 
e
q

u
a
ll

y
 

lo
u

d
 

fo
r 

e
q

u
a
l 

so
u

n
d

 p
re

ss
u

re
 
le

v
e
ls

. 
F

o
r 

fa
ir

ly
 
q

u
ie

t 
so

u
n

d
 
le

v
e
ls

 
(r

e
s
id

e
n

ti
a
l 

n
ei

g
h

b
o

rh
o

o
d

) 
th

e
 
e
a
r 

s
e
n

s
it

iv
it

y
 c

u
rv

e
 
is

 
a
b

o
u

t 
th

a
t 

sh
ow

n 
a
s 

"A
" 

in
 

F
ig

. 
2

.1
. 

A
t 

q
u

it
e
 h

ig
h

 
le

v
e
ls

, 
th

e
 
le

v
e
l 

o
f 

a 
n

o
is

y
 
fa

c
to

ry
, 

fo
r 

ex
am

p
le

, 
th

e
 
s
e
n

s
it

iv
it

y
 c

u
rv

e
 
fl

a
tt

e
n

s
 

an
d

 
ap

p
ro

ac
h

es
 

th
e
 
"c

" 
c
u

rv
e
 

o
f 

F
ig

. 
2

.1
. 

W
he

n 
th

e
 

so
u

n
d

 
le

v
e
l 

m
e
te

r 
w

as
 
f
ir

s
t 

d
e
v

e
lo

p
e
d

, 
i
t
 w

as
 

th
o

u
g

h
t 

th
a
t 

th
re

e
 
f
il

te
r
 
c
h

a
ra

c
te

ri
s
ti

c
s
, 

A
, 

B
, 

an
d

 C
 w

o
u

ld
 b

e
 

n
ee

d
ed

 
to

 
ap

p
ro

x
im

at
e 

h
e
a
ri

n
g

 
s
e
n

s
it

iv
it

ie
s
 
a
t 

d
if

fe
re

n
t 

le
v

e
ls

 o
f 

in
te

n
s
it

y
. 

H
o

w
ev

er
, 

a 

s
e
ri

e
s
 
o

f 
st

u
d

ie
s 

h
av

e 
sh

ow
n 

th
a
t 

h
e
a
ri

n
g

 d
am

ag
e 

p
o

te
n

ti
a
l,

 
an

n
o

y
an

ce
, 

an
d

 
sp

ee
ch

 
in

te
rf

e
re

n
c
e
 
a
re

 b
e
tt

e
r 

m
ea

su
re

d
 b

y
 
th

e
 

"A
" 

f
il

te
r
 r

e
a
d

in
g

 

a
lo

n
e
. 

C
o

n
se

q
u

e
n

tl
y

, 
m

o
st

 
e
n

v
ir

o
n

m
e
n

ta
l 

n
o

is
e
 m

ea
su

re
m

en
ts

 
in

c
lu

d
in

g
 

th
e
 m

ea
su

re
m

en
ts

 
o

f 
tr

u
c
k

 n
o

is
e
, 

a
re

 
e
x

p
re

ss
e
d

 
in

 t
er

m
s 

o
f 

A
-w

ei
g

h
te

d
 

so
u

n
d

 
le

v
e
ls

. 

In
 a

d
d

it
io

n
 
to

 
th

e
 
q

u
e
st

io
n

 o
f 

re
la

ti
v

e
 

lo
u

d
n

e
ss

 
o

f 
d

if
fe

re
n

t 

fr
e
q

u
e
n

c
y

 
co

m
p

o
n
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e
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c
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e
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e
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v
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u

n
d
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v
e
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o
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c
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b
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d
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b
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w
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u
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d

 p
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u
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e
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c
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 d
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w
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 m
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d
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u
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d

 p
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u
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e
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c
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 b
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 d
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e
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g
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m
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 d
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c
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a
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u
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c
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u

n
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e
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c
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u
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n
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u
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u
a
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b
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u
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c
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n

o
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d

a
ta
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k
e
n
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n
d

 
th

e
 
n

o
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e
 
e
m
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d
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y
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e
 

v
a
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o
u

s
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o

m
p

o
n
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n
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e
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u
c
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n

d
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d

d
it

io
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a
s
s
e
s
s
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e
 
o
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e
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so

u
n

d
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a
d
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te

d
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y
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c
o

m
p

o
n

e
n
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d

e
te
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in

e
 
i
f
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e
 
n

o
is

e
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v
e
l 
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a
c
c
o

rd
 w

it
h
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m
e 

s
ta

n
d

a
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A
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u
n

d
 
le

v
e
l 

m
e
te

r 
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h
ic

h
 
in

c
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d
e
s
 

a 
m

ic
ro

p
h

o
n

e
) 
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th

e
 
u

s
u

a
l 

in
s
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u
m

e
n

t 
u
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d
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o

b
ta
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n

o
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e
 
d

a
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T

h
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s
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u
m

e
n

t 
h

a
s 

b
e
e
n

 
d
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c
u

s
s
e
d

 p
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v
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u
s
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S

om
e 

im
p

o
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a
n

t 
c
o

n
s
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e
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o

n
s
 

fo
r 

it
s
 
u
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a
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g

iv
e
n

 
in

 
th

e
 

fo
ll

o
w

in
g

 
p

a
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g
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p
h

s
. 

I
f
 
i
t
 
is

 
d

e
s
ir

a
b

le
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 p
re

s
e
rv

e
 
th

e
 
n

o
is

e
 
d

a
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r 
m

o
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d

e
ta

il
e
d

 

a
n

a
ly

s
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te
r
 
o

n
, 

a 
m

a
g

n
e
ti

c
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p
e
 

re
c
o

rd
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g
 m

ay
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e
 m

ad
e.

 
R

e
c
o

rd
in

g
 
o

f 

d
a
ta

 
h

a
s 

m
ay

 p
it

f
a
ll

s
, 

h
o

w
e
v

e
r,

 
th

a
t 

m
u

st
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e
 

a
v

o
id

e
d

 b
y

 
a
tt

e
n

d
in

g
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d
e
ta

il
s
 
o

f 
b

a
c
k

g
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u
n

d
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o
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, 

d
y

n
a
m
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n
g

e
, 

a
n

d
 
c
a
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b
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o
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S
e
v

e
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l 

e
x

c
e
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e
n

t 
b

o
o
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n
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o
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e
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e
a
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n
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e
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n
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c
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n

 b
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o
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u
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1 
B
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N
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A
s 

a 
p
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c
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c
a
l 

m
a
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n

o
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e
a
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m

e
n

ts
 
a
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n

e
v

e
r 

c
a
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ie
d

 

o
u

t 
in

 
th

e
 

c
o

m
p

le
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a
b
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n

c
e
 
o

f 
n

o
is

e
 

fr
o

m
 
so

u
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e
s 

o
th

e
r 

th
a
n

 
th

e
 

o
n

e
 

b
e
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g
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e
a
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d
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f
 
th

e
 
b

a
c
k

g
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u
n
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-w
e
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h
te

d
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u

n
d

 
le

v
e
l 

w
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h
 
th

e
 

so
u
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e
 

tu
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e
d

 
o
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x
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m

p
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n

d
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e
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v
e
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r
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e
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dB
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h
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e
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u
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e
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n
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w

e 
k

n
o

w
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a
t 
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e
 

a
c
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a
l 

le
v

e
l 

o
f 

n
o
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e
 

d
u

e
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th

e
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q

u
e
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is
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u
n

d
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c
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c
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i
t
, 

w
e 
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o
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e
 

d
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n
c
e
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e
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e
 
b

a
c
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p
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d
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n
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e
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p
h
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n

d
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e
a
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h
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b
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c
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p
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).
 

T
h

u
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th
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e
 
v
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o
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e
 

so
u

n
d
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v
e
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e
a
su

re
d

 v
a
lu

e
 
le

s
s
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e
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o
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e
c
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p
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N
o

te
 

fr
o

m
 F

ig
. 

2
.2

 
th

a
t 

if
 t

h
e
 

b
ac

k
g

ro
u

n
d

 n
o

is
e
 
is

 
1

0
 

dB
 

b
el

o
w

 
th

e
 

m
ea

su
re

d
 
le

v
e
l,

 
th

e
re

 
is

 
s
ti

ll
 

0
.5

 
dB

 
o

f 
b

ac
k

g
ro

u
n

d
 c

o
n

ta
m

in
a
ti

o
n

 

o
f 

th
e
 m

ea
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re
m

en
t.

 
~
1
o
s
t
 
te

x
t 

b
o

o
k

s 
o

n
 
n

o
is

e
 

su
g

g
e
st

 t
ry

in
g

 
to

 
a
c
h

ie
v

e
 

a 

d
if

fe
re

n
c
e
 

b
et

w
ee

n
 o

v
e
ra

ll
 

an
d

 b
ac

k
g

ro
u

n
d

 l
e
v

e
ls

 
o

f 
a
t 

le
a
s
t 

1
0

 
dB

 
b

e
fo

re
 

d
a
ta

 i
s
 

ta
k

e
n

. 
T

h
is

 
is

 
a 

d
e
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ra
b

le
 
s
it

u
a
ti

o
n

 
th

a
t 

is
 
n

o
t 
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w
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s 

a
c
h
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v

a
b
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b
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k

g
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u
n

d
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o
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e
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le
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s
 

th
a
n
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dB
 

b
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w
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e
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d
 
le

v
e
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li
a
b
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c
o

rr
e
c
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o
n
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n

o
 

lo
n

g
e
r 

p
o
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T
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re

a
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n
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r 
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th

a
t 

th
e
 

c
o

rr
e
c
ti

o
n

 n
ee

d
ed

 w
il

l 
in

c
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a
se
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p
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 w

it
h

 
d

e
c
re

a
si

n
g

 
d

if
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re
n

c
e
, 

an
d
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a
ll

 
e
rr

o
rs

 
in

 m
ea

su
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m
en

t 
w

il
l 

g
iv

e
 

m
uc

h 
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rg
e
r 

e
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o
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in

 
th

e
 

b
ac

k
g

ro
u

n
d

 

c
o

rr
e
c
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o
n
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T

h
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p

o
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s
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a
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S
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c
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D
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ra

n
g
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o
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a 

m
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S
u
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m

en
t 
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fe
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th
e
 
d
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n

c
e
 

b
et

w
ee

n
 

th
e
 

m
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d
 m

in
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so
u

n
d

 
le

v
e
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 b
e 

m
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d
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n
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g

iv
e
n

 
s
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u
a
ti

o
n
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w
e
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k
g

ro
u

n
d

 l
e
v

e
ls

 
th

a
t 

a
re
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k
e
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 t
o

 b
e 

e
n

c
o

u
n
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d
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n
 

su
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a 

s
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u
a
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o
n

 a
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2
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d

B
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w
h
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e
 

th
e
 m

ea
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re
d
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o

u
n

d
 l

e
v

e
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v

e
ry

 
n

e
a
r 

th
e
 

n
o

is
e
 

so
u

rc
e
s 

m
ay

 
b

e 
a
s 

m
uc

h 
a
s 

1
0

0
 

d
B

. 
T

h
u

s,
 

th
e
 

eq
u

ip
m

en
t 

m
u

st
 
o

p
e
ra

te
 

w
it

h
o

u
t 

d
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to
rt

io
n

 o
v

e
r 

a 
ra

n
g

e 
o

f 
a
b

o
u

t 
80

 
d

B
. 

G
e
n

e
ra

ll
y

, 
th

e
 

m
ic

ro
p

h
o

n
e 

h
a
s 

s
u

ff
ic

ie
n

t 
d

y
n
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ic

 
ra

n
g

e
 
to

 
e
n



co
m

p
as

s 
th

e
 

ra
n

g
e
 
o

f 
e
x

p
e
c
te

d
 

so
u

n
d

 l
e
v

e
ls

. 
T
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e
le

c
tr

o
n

ic
 
a
m

p
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e
rs

 

an
d

 p
ro

c
e
ss

in
g

 
c
ir

c
u

it
s
 h

av
e 

a 
m

or
e 

li
m

it
e
d

 r
a
n

g
e
. 

In
 
a
d

d
it

io
n

, 
in

 
o

rd
e
r 

to
 k

ee
p

 f
ro

m
 d

is
to

rt
in

g
 

th
e
 

m
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su
re

m
en

t,
 

th
e
 m

ax
im
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e
x

p
e
c
te

d
 
le

v
e
l 

sh
o

u
ld

 b
e
 

k
e
p

t 
1

0
 

dB
 

b
el

o
w

 t
h

e
 

u
p

p
e
r 

li
m

it
 o

f 
th

e
 
in

st
ru

m
e
n

ta
ti

o
n

; 
w

h
ic

h
 

re
d

u
c
e
s 

th
e
 
e
ff

e
c
ti

v
e
 

d
y

n
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ra
n

g
e 

ev
en

 m
o

re
. 

T
he

 
e
ff

e
c
t 

o
f 

th
e
 
li

m
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e
d

 
d

y
n
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n

g
e 
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to
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e
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e
 
e
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e
c
ti

v
e
 b
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k

g
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u
n

d
 t

o
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e
 
"n

o
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e
 

fl
o

o
r"

 
o

f 
th

e
 

in
st
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m

e
n

ta
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o
n

. 
S

o
u

n
d
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v
e
l 

m
e
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g
e
t 
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o

u
n

d
 t

h
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p

ro
b
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m

 b
y
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e
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f 
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a
ri

a
b

le
 
g
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c
u
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d
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a
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n
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ra
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m

or
e 

th
a
n

 
40

 
dB

. 
H

en
ce

, 
th

e
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n
a
l 
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v

e
l 

in
to
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p
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c
o
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r 

a
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o
 
h

a
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 b
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v

a
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a
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b
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a
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b
ra
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o
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"
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u
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n

o
is

e
 w
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T

h
e 

f
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e
 

a
c
c
u
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c
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te
rp
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o
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o
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e
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a
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o
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u
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s
s
u
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e
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o
f 
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dB

 
a
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th
e
 

m
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p

h
o

n
e
 
p

ro


d
u

c
e
s 
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re

a
d
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o

f 
8

0
.5

 
dB

 
o

n
 
th

e
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c
e
 

o
f 

th
e
 

so
u

n
d

 
le

v
e
l 

m
e
te

r,
 

th
e
 

SL
M
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TABLE 3.2 

NOISE SOURCE DIAGNOSIS PROCEDURE 

Computa 
Test Engine Fan Shutters Intake Exhaust Transmission Obtainil 

(See Sec. 3.5) System System buted 

A Untreated Unwrapped On Open/Closed Original Original Unwrapped 
Baseline } M.,"it,d 

indicate 
B Chassis Off, Not problem 

Noise Unwrapped Turning Open/Closed Original Original Unwrapped 

C Treated Wrapped Removed Closed Wrapped Wrapped Wrapped Minimum 
Baseline Auxiliary Auxiliary Level wi 

D Exhaust Wrapped Removed Closed Wrapped Original Wrapped D-C= Exh 
Auxiliary buted No 

Cl Treated Wrapped Removed Closed Wrapped Wrapped Wrapped Should e 
Baseline Auxiliary Auxiliary 

E Intake Wrapped Removed Closed Original Wrapped Wrapped E-C= Int 
w Auxiliary buted No 0 

C2 Treated Wrapped Removed Closed Wrapped Wrapped Wrapped Should e 
Baseline Auxiliary Auxiliary 

Fl Fan Front Removed Closed Wrapped Wrapped Wrapped 
Baseline Unwrapped Auxiliary Auxiliary 

F2 Fan Front On Open/Closed Wrapped Wrapped Wrapped F 2 - F 1 = 
Unwrapped Auxiliary Auxiliary buted N( 

G Engine Unwrapped Removed Closed Wrapped Wrapped Wrapped G-C= En( 
Auxiliary Auxiliary buted Ni 

C3 Treated Wrapped Removed Closed Wrapped Wrapped Wrapped Shoul d • 
Baseline Auxiliary Auxiliary 

H Transmis- Wrapped Removed Closed Wrapped Wrapped Unwrapped H--C= Tr 
sion Auxil i ary Auxiliary Contrib 

Level 

C4 Final Wrapped Removed Closed Wrapped Wrapped Wrapped Should 
Baseline Auxiliary Auxiliary 

*Note that restricted air flow caused by engine wrapping creates an unknown effect on the noise mE 
this test. 
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ft

. 
sh

o
u

ld
 b

e 
p

ro
v

id
e
d

. 
T

he
 
v

e
rt

ic
a
l 

sy
st

em
 s

h
o

u
ld

 b
e 

se
c
u

re
ly

 m
o

u
n

te
d

 t
o

 

th
e
 
tr

u
c
k

's
 

c
h

a
ss

is
 
o

r 
a 

g
a
n

tr
y

 w
it

h
 h

in
g

e
s 

a
s 

d
e
sc

ri
b

e
d

 
fo

r 
th

e
 

in
ta

k
e
 

sn
o

rk
e
l 

to
 p

e
rm

it
 
sa

fe
 

le
g

a
l 

o
p

e
ra

ti
o

n
 o

n
 p

u
b

li
c
 s

tr
e
e
ts

. 
T

h
is

 
ty

p
e
 
o

f 
sy

st
em

 i
s
 

sh
ow

n 
in

 
th

e
 p

h
o

to
g

ra
p

h
 o

f 
F

ig
. 

3
.4

. 
A

lt
e
rn

a
ti

v
e
ly

, 
a 

lo
n

g
 h

o
ri

z
o

n
ta

l 

ta
il

 p
ip

e
 m

ay
 

b
e 

em
p

lo
y

ed
 t

o
 
se

p
a
ra

te
 
th

e
 
e
x

h
a
u

st
 

fl
o

w
 
n

o
is

e
 
in

 
ti

m
e 

fr
o

m
 
th

e
 

n
o

is
e
 
o

f 
th

e
 

re
m

a
in

in
g

 s
o

u
rc

e
s 

n
e
a
r 

th
e
 
e
n

g
in

e
. 

I
f
 t

h
e
 

tw
o

 w
ye

d 
m

u
ff

le
rs

 
do

 
n

o
t 

p
ro

v
id

e
 
s
a
ti

s
fa

c
to

ry
 e

x
h

a
u

st
 
s
il

e
n

c
in

g
, 

a
d

d
it

io
n

a
l 

m
u

ff
li

n
g

 
sh

o
u

ld
 b

e 
ad

d
ed

 a
h

ea
d

 o
f 

th
e
 w

ye
d 

m
u

ff
le

rs
. 

I
t 

is
 

im
p

o
rt

a
n

t 
th

a
t 

e
x

h
a
u

st
 p

ip
in

g
 b

e 
se

a
le

d
 a

g
a
in

st
 

le
a
k

s 
an

d
 b

e 
th

o
ro

u
g

h
ly

 w
ra

p
p

ed
 

in
 
f
~
i
l
 
b

ac
k

ed
 g

la
ss

 
fi

b
e
r 

in
su

la
ti

o
n

. 
T

he
 
e
ff

e
c
ti

v
e
n

e
ss

 o
f 

th
e
 m

u
ff

li
n

g
 

ca
n
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C
O
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R
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E
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C
U

M
M

IN
S 

E
N

G
IN

E
 

C
O

. 

T
hi

s 
p

ag
e 

is
 

re
p

ro
d

u
ce

d
 

at
 

th
e 

ba
ck

 o
f 

th
e 

re
p

o
rt

 b
y

 a
 d

if
fe

re
nt

 
re

pr
od

uc
ti

on
 

m
et

h
o

d
 

to
 

pr
ov

id
e 

b
et

te
r 

de
ta

il
. 

FI
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H

O
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G
R

A
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F 

A
U

X
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R

Y
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X
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A
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S
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A
N

D
 E

X
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N
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E
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re
q

u
ir

e
s 

su
b

je
c
ti

v
e
 

ju
d

g
m

en
t.

 
T

he
 

c
o

n
tr

ib
u

ti
o

n
s 

o
f 

th
e
 

le
a
k

s 
an

d
 m

u
ff

le
r 

an
d

 p
ip

e
 
s
h

e
ll

 v
ib

ra
ti

o
n

 
a
re

 
so

m
et

im
es

 
o

v
e
rl

o
o

k
e
d

 a
lt

h
o

u
g

h
 
th

e
se

 
ca

n
 b

e 

m
aj

o
r 

c
o

n
tr

ib
u

to
rs

 w
he

n 
e
x

h
a
u

st
 s

y
st

em
 n

o
is

e
 
le

v
e
ls

 
a
re

 
e
x

c
e
ss

iv
e
. 

In
 
c
a
se

 
o

f 

m
o

st
 
st

a
n

d
a
rd

 l
e
a
k

-f
re

e
 
e
x

h
a
u

st
 

sy
st

em
s 

w
it

h
o

u
t 

sp
e
c
ia

l 
c
o

v
e
r-

u
p

s,
 

a
p

p
ro

x
i

m
at

el
y

 h
a
lf

 t
h

e
 

so
u

n
d

 e
n

e
rg

y
 
is

 
ra

d
ia

te
d

 d
ir

e
c
tl

y
 

fr
o

m
 
th

e
 m

u
ff

le
r 

c
a
si

n
g

, 

e
x

h
a
u

st
 p

ip
e
 

an
d

 
ta

il
 p

ip
e
 

an
d

 h
a
lf

 
fr

o
m

 t
h

e
 

g
as

 
fl

o
w

 
a
t 

th
e
 
e
x

it
. 

T
he

 
g

la
ss

 

fi
b

e
r 

an
d

 
fo

il
 

c
o

v
e
ri

n
g

 
is

 
re

q
u

ir
e
d

 
to

 r
e
d

u
c
e
 
th

is
 

c
a
si

n
g

 a
n

d
 p

ip
e
 
n

o
is

e
. 

R
ig

id
 m

o
u

n
ti

n
g

s 
sh

o
u

ld
 n

o
t 

b
e 

u
se

d
 b

et
w

ee
n

 
th

e
 m

u
ff

le
rs

, 
st

a
c
k

 o
r 

in
ta

k
e
 

sn
o

rk
e
l 

an
d

 
th

e
 

su
p

p
o

rt
in

g
 
s
tr

u
c
tu

re
s
. 

S
e
c
u

re
ly

 
ti

e
 
th

e
 w

ra
p

p
ed

 

sy
st

em
 t

o
 
th

e
 
s
tr

u
c
tu

re
 w

it
h

 b
a
li

n
g

 w
ir

e
 
a
ft

e
r 

th
e
 w

ra
p

p
in

g
s 

h
av

e 
b

ee
n

 
a
p

p
li

e
d

. 

A
 m

e
ta

l 
ja

c
k

e
t 

m
ay

 
b

e 
u

se
d

 o
n

 
to

p
 
o

f 
th

e
 
in

s
u

la
ti

o
n

 t
o

 p
re

v
e
n

t 
i
t
 f

ro
m

 b
e
in

g
 

sq
u

e
e
z
e
d

. 
Is

o
la

ti
o

n
 m

o
u

n
ts

 
a
re

 
re

co
m

m
en

de
d 

b
et

w
ee

n
 

su
ch

 
a 

ja
c
k

e
t 

an
d

 t
h

e
 

tr
u

c
k

 
s
tr

u
c
tu

re
. 

P
re

c
a
u

ti
o

n
s:

 
T

he
 

a
c
o

u
st

ic
 m

a
te

ri
a
ls

 
u

se
d

 
fo

r 
\·

li
nd

ow
 
a
n

a
ly

si
s 

w
il

l 

a
b

so
rb

 
o

il
 a

n
d

 
in

c
re

a
se

 
th

e
 
fi

re
 

h
a
z
a
rd

. 
L

ar
g

e 
c
a
p

a
c
it

y
 
fi

re
 

e
x

ti
n

g
u

is
h

e
r(

s)
 

sh
o

u
ld

 b
e 

c
a
rr

ie
d

 w
it

h
in

 
th

e
 
fu

ll
y

 
tr

e
a
te

d
 t

ru
c
k

. 
S

in
c
e
 
th

e
 

fa
n

 
w

il
l 

h
av

e 
to

 

b
e 

d
is

c
o

n
n

e
c
te

d
 f

o
r 

a
ll

 b
u

t 
fa

n
 

n
o

is
e
 
te

s
ts

, 
th

e
 

e
n

g
in

e
 

sh
o

u
ld

 n
o

t 
b

e
 
o

p
e
ra

te
d

 

o
r 

id
le

d
 
fo

r 
p

ro
lo

n
g

e
d

 p
e
ri

o
d

s.
 

T
he

 
ra

d
ia

to
r 

m
ay

 
b

e 
c
o

o
le

d
 b

et
w

ee
n

 
te

s
ts

 b
y

 

sp
ra

y
in

g
 w

a
te

r 
o

n
 

th
e
 
ra

d
ia

to
r 

(c
a
re

 
sh

o
u

ld
 b

e 
ta

k
e
n

 n
o

t 
to

 
so

a
k

 
th

e
 w

ra
p

p
in

g
s)

 

o
r 

b
y

 
u

se
 
o

f 
e
x

te
rn

a
l 

fa
n

s.
 

(b
) 

F
u

ll
y

 T
re

at
ed

 B
as

el
in

e 
N

oi
se

 T
es

t 

T
he

 
v

e
h

ic
le

 
sh

o
u

ld
 b

e 
in

 
th

e
 
fu

ll
y

 
tr

e
a
te

d
 c

o
n

d
it

io
n

 a
s 

d
e
sc

ri
b

e
d

 

ab
o

v
e.

 
M

ea
su

re
 
n

o
is

e
 
le

v
e
ls

 
a
t 

50
 
f
t.

 
o

n
 

th
e
 
d

ri
v

e
r 

si
d

e
 

an
d

 o
n

 
p

a
ss

e
n

g
e
r 

si
d

e
 
p

e
r 

a
c
c
e
le

ra
ti

o
n

 
te

s
t 

o
f 

SA
E 

J3
6

6
b

 w
it

h
 
s
h

u
tt

e
rs

 
o

p
en

 
an

d
 
c
lo

se
d

. 

M
ea

su
re

 
ca

b
 
in

te
ri

o
r 

n
o

is
e
 

le
v

e
ls

 
p

e
r 

SA
E 

J3
3

6
 
o

r 
th

e
 

B
u

re
au

 o
f 

M
o

to
r 

C
a
rr

ie
r 

S
a
fe

ty
 P

ro
c
e
d

u
re

 
a
g

a
in

 w
it

h
 
s
h

u
tt

e
rs

 
o

p
en

 
an

d
 
c
lo

se
d

. 

I
t 

is
 
g

e
n

e
ra

ll
y

 
im

p
ra

c
ti

c
a
l 

to
 o

b
ta

in
 

a 
le

v
e
l 

le
s
s
 
th

a
n

 
3 

dB
(A

) 

ab
o

v
e 

th
e
 

c
h

a
ss

is
 
n

o
is

e
 
le

v
e
l 

m
ea

su
re

d
 i

n
 
T

e
st

 B
. 

In
 s

p
e
c
ia

l 
c
a
se

s 
(e

.g
. 

e
x

c
e
ss

iv
e
 
c
h

a
ss

is
 

re
so

n
a
n

c
e
 

d
u

e 
to

 p
o

o
r 

is
o

la
ti

o
n

 
fr

o
m

 
e
n

g
in

e
 

m
o

u
n

ts
),

 
i
t
 

m
ay

 
b

e 
im

p
o

ss
ib

le
 
to

 
g

e
t 

w
it

h
in

 
1

0
 d

B
(A

) 
o

f 
th

e
 

c
h

a
ss

is
 b

a
se

li
n

e
 
le

v
e
l.
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R
e
c
o

n
n

e
c
t 

th
e
 

s
ta

n
d

a
rd

 e
x

h
a
u

st
 

sy
st

e
m

, 
d

is
tu

rb
in

g
 
th

e
 
a
u

x
il

ia
ry

 

sy
st

e
m

 
a
n

d
 
s
ta

c
k

 a
s
 
l
i
t
t
l
e
 
a
s
 
p

o
s
s
ib

le
. 

P
e
rf

o
rm

 t
h

e
 
a
c
c
e
le

ra
ti

o
n

 
te

s
ts

 
p

e
r 

SA
E 

J3
6

6
b

 
a
n

d
 
J3

3
6

 
a
n

d
 
th

e
 
s
ta

ti
o

n
a
ry

 
h

ig
h

 
id

le
 
te

s
ts

 
o

f 
th

e
 

B
u

re
a
u

 
o

f 

M
o

to
r 

C
a
rr

ie
r 

S
a
fe

ty
, 

w
it

h
 
s
h

u
tt

e
rs

 
c
lo

s
e
d

. 

T
h

e 
c
o

n
tr

ib
u

ti
o

n
s
 
o

f 
e
x

h
a
u

s
t 

g
a
s 

n
o

is
e
, 

m
u

ff
le

r 
a
n

d
 p

ip
e
 

s
h

e
ll

 
n

o
is

e
, 

o
r 

fr
o

m
 
o

n
e
 
u

n
it

 o
f 

a 
d

u
a
l 

e
x

h
a
u

s
t 

sy
st

e
m

, 
m

ay
 

b
e
 

d
e
te

rm
in

e
d

 
s
e
p

a
ra

te
ly

 
i
f
 

d
e
s
ir

e
d

, 
b

y
 
a
p

p
ro

p
ri

a
te

 
p

a
r
ti

a
l 

c
o

v
e
ri

n
g

 
o

r 
b

y
 
ro

u
ti

n
g

 
th

e
 
ta

il
p

ip
e
 

th
ro

u
g

h
 

th
e
 
a
u

x
il

ia
ry

 
s
ta

c
k

. 
F

o
r 

e
x

a
m

p
le

, 
g

a
s 

n
o

is
e
 m

ay
 
b

e
 

re
d

u
c
e
d

 
s
u

b
s
ta

n
ti

a
ll

y
 

b
y

 
ro

u
ti

n
g

 
th

e
 

e
x

h
a
u

st
 

g
a
se

s 
to

 
th

e
 
a
u

x
il

ia
ry

 
s
ta

c
k

 
so

 
th

a
t 

th
e
 

re
m

a
in

in
g

 

n
o

is
e
 
w

il
l 

b
e
 
p

re
d

o
m

in
a
n

tl
y

 
s
h

e
ll

 
n

o
is

e
. 

(O
ne

 
is

 
c
a
u

ti
o

n
e
d

, 
h

o
w

e
v

e
r,

 
th

a
t 

d
u

ri
n

g
 

su
c
h

 
re

-r
o

u
ti

n
g

 
th

e
 

sy
st

e
m

 b
a
c
k

 p
re

s
s
u

re
 

sh
o

u
ld

 b
e
 
m

a
in

ta
in

e
d

 
c
lo

s
e
 

to
 
th

e
 
o

ri
g

in
a
l 

b
a
c
k

 p
re

s
s
u

re
, 

o
th

e
rw

is
e
 
d

ir
e
c
t 

c
o

m
p

a
ri

so
n

 w
il

l 
b

e
 

im
p

o
ss

ib
le

 

b
e
tw

e
e
n

 
d

if
fe

re
n

t 
te

s
ts

.)
 

E.
 

In
ta

ke
 N

oi
se

 
T

es
t 

T
h

e 
v

e
h

ic
le

 
s
h

o
u

ld
 b

e
 
re

tu
rn

e
d

 
to

 
th

e
 
fu

ll
y

 
tr

e
a
te

d
 
c
o

n
d

it
io

n
 

a
n

d
 
th

e
 
tr

e
a
te

d
 b

a
s
e
li

n
e
 
te

s
t 

re
ru

n
 
a
c
c
o

rd
in

g
 
to

 
T

e
s
t 

C
. 

I
f
 t

h
e
 

ne
w

 

fu
ll

y
 

tr
e
a
te

d
 
le

v
e
l 

is
 
d

if
fe

re
n

t 
fr

o
m

 
th

e
 
in

it
ia

l 
fu

ll
y

 
tr

e
a
te

d
 
le

v
e
l,

 
th

e
 

re
a
so

n
 

fo
r 

th
is

 
sh

o
u

ld
 b

e
 
a
s
c
e
rt

a
in

e
d

 a
n

d
 

im
p

ro
v

e
m

e
n

ts
 

m
ad

e 
in

 
th

e
 

c
o

v
e
ri

n
g

 

e
tc

. 
to

 o
b

ta
in

 
a
g

re
e
m

e
n

t.
 

T
h

e 
o

ri
g

in
a
l 

a
ir

 
c
le

a
n

e
r 

a
n

d
 
a
ir

 
c
le

a
n

e
r 

p
ip

in
g

 
(u

p
 
to

 
th

e
 

e
n

g
in

e
 

w
ra

p
p

in
g

) 
sh

o
u

ld
 b

e
 

re
c
o

n
n

e
c
te

d
, 

le
a
v

in
g

 t
h

e
 

a
u

x
il

ia
ry

 
sy

st
e
m

 
in

 p
la

c
e
, 

b
u

t 
d

is
c
o

n
n

e
c
te

d
. 

P
e
rf

o
rm

 t
h

e
 
n

o
is

e
 

m
e
a
su

re
m

e
n

ts
 

w
it

h
 
s
h

u
tt

e
rs

 
c
lo

s
e
d

. 

I
t
 
is

 
p

o
s
s
ib

le
 
to

 
s
e
p

a
ra

te
 
s
h

e
ll

 
a
n

d
 

g
a
s 

n
o

is
e
 

a
s 

su
b

c
o

m
p

o
n

e
n

ts
 
o

f 

in
ta

k
e
 
n

o
is

e
 
b

u
t 

th
e
 l

o
w

 
in

ta
k

e
 
n

o
is

e
 
le

v
e
ls

 
th

a
t 

a
re

 
g

e
n

e
ra

ll
y

 
fo

u
n

d
 

g
re

a
tl

y
 

c
o

m
p

li
c
a
te

 
su

c
h

 
s
e
p

a
ra

ti
o

n
. 

F.
 

Fa
n 

N
oi

se
 

T
es

t 

T
h

e 
v

e
h

ic
le

 
sh

o
u

ld
 b

e
 
re

tu
rn

e
d

 
to

 
th

e
 

fu
ll

y
 
tr

e
a
te

d
 
c
o

n
d

it
io

n
 
a
n

d
 
th

e
 

tr
e
a
te

d
 b

a
s
e
li

n
e
 
te

s
t 

re
ru

n
 
a
c
c
o

rd
in

g
 
to

 T
e
s
t 

C
. 

I
f
 
th

e
 

n
ew

 
fu

ll
y

 
tr

e
a
te

d
 

le
v

e
l 

is
 
d

if
fe

re
n

t 
fr

o
m

 
th

e
 
p

re
v

io
u

s
ly

 
m

e
a
su

re
d

 
fu

ll
y

 
tr

e
a
te

d
 
le

v
e
l,

 
th

e
 

re
a
so

n
 
fo

r 
th

is
 

sh
o

u
ld

 b
e
 
a
s
c
e
rt

a
in

e
d

 
a
n

d
 
c
o

rr
e
c
te

d
 
to

 
o

b
ta

in
 a

g
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e
m

e
n
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F
l.

 
Fa

n 
B

as
el

in
e 

N
oi

se
 T

es
t 

U
n

w
ra

p
 
th

e
 
fr

o
n

t 
o

f 
th

e
 

e
n

g
in

e
 
o
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c
k

 
o

f 
th

.e
 
c
a
lc

u
la

ti
o

n
s
 

sh
o

u
ld

 b
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c
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c
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 b
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c
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v
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p
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v
e
l 

is
 

o
n

ly
 
1

.5
 

dB
 

a
b

o
v

e
 
th
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c
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c
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c
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c
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v
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v
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c
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c
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b
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p
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h
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b
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p
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r.

 
I
f
 

th
e
 

re
q

u
ir

e
d

 
m

ax
im

um
 

so
u

n
d

 
le

v
e
l 

is
 

a
c
h

ie
v

e
d

 o
r 

b
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c
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 c
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 f
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c
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c
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 m
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p
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p
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 d
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 b
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 b
y

 r
e
d

u
c
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 d
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 c
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u
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0
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P
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P
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c
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 b
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p
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h
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e
 
c
o

o
li

n
g

 
re

q
u

ir
e
m

e
n

ts
 
o

f 
th

e
 

e
n

g
in

e
 

c
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p
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p
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e
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a 

p
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c
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c
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b
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c
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c
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.
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.
 

c
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c
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e
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c
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n
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~
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 b
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c
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c
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 b
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TABLE 7-1 

SUMMARY OF IN-CAB NOISE LEVEL MEASUREMENTS FOR 17 VEHICLES MANUFACTURED BETWEEN '1967 M~D 1971 

INTERIOR NOI~;E 

EXTERIOR NOISE ut right ear dB(A) 

at 50 ft (J366a) BMCS Procedure J366a Procedure 
TRUCK # BODY STYLE dB (A) (High Idle) (accelerat,ion) 

Right Left Open Closed Open Closed 
Windows Windows Window~" Windows 

. '._"._-

00 COE 88 88 85 83 91 88 

01 COE 83.5 84 93 92.5 93.5 92 

02 Conventional 80 76.5 84 83 

I-' 03 Conventional 86.5 86 92 90 92.5 91 
0 
w 

04 Conventional 88 85 93 91 94.5 94 

05 COE Sleeper 89 88 90 90 91 90 

w/bedding 

05 COE Sleeper 89 88 92.5 93 

without bedding 

06 Conventional 85.5 85.5 93 92 93.5 94 

07 COE Sleeper 83 83 90 90.5 89.5 90 

w/bedding 

07 COE Sleeper 83 83 91 90 
without bedding 

10 COE 88 89 89.5 88 90 87 

11 COE 86.5 86 91.5 91.5 92 92 



TABLE 7-1 ( CONTI NU ED ) 

SUMMARY OF IN-CAB NOISE LEVEL MEASUREMENTS FOR 17 VEHICLES MANUFACTURED BETWEEN 1967 AND 1971 

INTERIOR NOISE 
at right ear dB(A) 

EXTERIOR NOISE 
at 50 ft (J366a) BMCS Procedure J366a Procedure 

TRUCK # BODY STYLE dB(A) (High Idle) (acceleration) 

Right Left Open Closed Open Closed 

Windows Windows Windows Windows 

12 COE 88 86.5 89 88 90.5 90.5 

13 Conventional 87.5 87 86.5 86.5 90.5 88 

14 COE 86 87.5 87 87 87.5 87 

I-' 15 COE Sleeper 87 87 90 90 91.5 92 0 

*" 
16 Conventional 80.5 79 82 81 85.5 87.5 

17 COE 88.5 89 89 88 92.5 89 



TABLE 7-2 

INTERIOR AND EXTERIOR NOISE LEVELS OF 9 TRUCKS WITH NOISE REDUCTION TREATMENTS 

INTERIOR NOISE J366a 
at right ear; dB (A) 

TRUCK # EXTERIOR NOISE, dB (A) 
J366a Std. Truck Te·st Truck 

Windows Windows Windows Windows 

Std. Truck Test Truck Open Closed Open Closed 

1 89 81 90 89 87 86 

2 89 90 90 88.5 88 

3 90.6 80.5 94 90 89.5 89 . .5 

I--' 4 79 93 92 92.5 88 0 
Ln 

5 86 74.5 94.5 94 90.5 89 

6 89.5 84 91 91.5 88 87 

7 83 77 84.5 83.5 83.5 83 

8 91 80 94 92 88 86.5 

9 91 81 91 93 85.5 85 
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4.
2 

V
eh

ic
le

 w
in

d
o

w
s 

an
d

 
ve

nt
s 

ar
e 

to
 b

e 
in

 
th

e 
fu

ll
y 

cl
os

ed
 

po
si

. 
ti

on
 

w
it

h 
al

l 
ac

ce
ss

or
ie

s 
"o

ff
."

 
4.

3 
T

h
e
 

te
st

s 
ar

e 
to

 
b

e 
co

n
d

u
ct

ed
 

o
n

 
sm

o
o

th
, 

d
ry

 
co

n
cr

et
e 

o
r 

as
p

h
al

t 
ro

ad
 

su
rf

ac
es

. 
N

o 
la

rg
e 

so
u

n
d

 
re

fl
ec

ti
n

g
 

su
rf

ac
es

 
sh

o
u

ld
 

b
e 

w
il

h
in

 
50

 
ft 

o
f 

th
e 

te
st

 
ve

hi
cl

e.
 

W
in

d
 

ve
lo

ci
ty

 
sh

o
u

ld
 

n
o

t 
ex

ce
ed

 
I!

i 
~ 

m
p

h
. 4.

4 
S

el
ec

t 
a 

tr
an

sm
is

si
o

n
 

a
n

d
/o

r 
ax

le
 

g
ea

r 
ra

li
o

 s
o 

th
aI

 
ap

p
ro

x
i

m
at

el
y 

50
 m

p
h

 
is

 o
b

ta
in

ed
 a

t 
ra

te
d

 e
n

g
in

e 
sp

ee
d

. 
4.

5 
O

b
ta

in
 

th
e 

m
ax

im
u

m
 

b
an

d
 

p
re

ss
u

re
 

le
ve

l 
re

ad
in

g
 

in
 

ea
ch

 
oc

la
ve

 
h

an
d

 
d

u
ri

n
g

 
ac

ce
le

ra
ti

o
n

s 
at

 
fu

ll
 

Ih
ro

ll
ie

 
fr

o
m

 
a 

b
eg

in
n

in
g

 
en

g
in

e 
sp

ee
d

 o
f 

o
n

e-
h

al
f 

ra
te

d
 e

n
g

in
e 

sp
ee

d
 u

p
 t

o
 t

h
e 

ra
le

d
 s

pe
ed

. 
4.

6 
T

h
e
 a

v
er

ag
e 

o
f 

th
e 

tw
o 

cl
os

es
t 

re
ad

in
g

s 
fr

om
 

Ih
re

e 
ru

n
s 

ah
al

l 
b

e 
re

p
o

rt
ed

 
fo

r 
ea

ch
 

b
an

d
. 

J.
 G

m
er

a
l 

C
o

m
m

en
ts

 
5.

1 
D

at
a 

m
ay

 
b

e 
re

ad
 

d
ir

ec
tl

y
 o

r 
m

ay
 

b
e 

ta
p

e 
re

co
rd

ed
 

fo
r 

la
te

r 
an

al
ys

is
. 

5.
2 

S
o

u
n

d
 

le
ve

l 
te

st
s 

m
ay

 
be

 
co

n
d

u
ct

ed
 

w
il

h
 

an
y

 
ty

p
e 

tr
ai

le
r 

o
r 

bo
dy

 o
n 

th
e 

ve
hi

cl
e,

 o
r 

m
ay

 b
e 

co
n

d
u

ct
ed

 i
n 

th
e 

"b
o

b
-t

ai
l"

 c
o

n
d

il
io

n
. 

5.
3 

O
n

 
ve

hi
cl

es
 e

q
u

ip
p

ed
 

w
it

h 
ra

d
ia

to
r 

sh
u

ll
er

s,
 t

h
e 

sh
U

ll
er

 p
os

i
ti

on
 c

au
si

n
g

 t
h

e 
m

ax
im

u
m

 s
o

u
n

d
 

le
ve

l 
sh

o
u

ld
 

b
e 

d
el

er
m

in
ed

 a
n

d
 t

h
e 

te
st

s 
co

n
d

u
ct

ed
 a

cc
o

rd
in

g
ly

. 
5.

4 
It

 
is

 
st

ro
n

g
ly

 
re

co
m

m
en

d
ed

 
th

at
 

te
ch

n
ic

al
ly

 
Ir

ai
n

ed
 

p
er

so
n

n
el

 
se

le
ct

 
eq

u
ip

m
en

t 
an

d
 

th
at

 
le

st
s 

b
e 

co
n

d
u

ct
ed

 o
n

ly
 

by
 

q
u

al
if

ie
d

 
p

er
· 

so
ns

 
tr

ai
n

ed
 

in
 

th
e 

cu
rr

en
t 

te
ch

n
iq

u
es

 o
f 

so
u

n
d

 m
ea

su
re

m
en

t.
 

R
e
p

ri
n

te
d

 w
it

h
 
p

e
rm

is
s
io

n
, 

"
C

o
p

y
ri

g
h

t 
@

 
S

o
c
ie

ty
 
o

f 
A

u
to

m
o

ti
v

e
 

E
n

g
in

e
e
rs

, 
In

c
.,

 
1

9
7

4
, 

A
ll

 
ri

g
h

ts
 

re
s
e
rv

e
d

."
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BU
RE

AU
 O

F 
MO

TO
R 

CA
RR

IE
R 

SA
FE

TY
 

(B
M

CS
) 

PR
OC

ED
UR

E 

(1
) 

P
a
rk

 
th

e
 
v

e
h

ic
le

 
a
t 

a 
lo

c
a
ti

o
n

 
so

 
th

a
t 

n
o

 
la

rg
e
 
re

fl
e
c
ti

n
g

 
s
u

rf
a
c
e
s
, 

su
c
h

 
a
s 

o
th

e
r 

v
e
h

ic
le

s
, 

si
g

n
b

o
a
rd

s,
 

b
u

il
d

in
g

s
, 

o
r 

h
il

ls
, 

a
re

 w
it

h
in

 
5

0
 
fe

e
t 

o
f 

th
e
 
d

ri
v

e
r'

s
 
s
e
a
ti

n
g

 p
o

s
it

io
n

. 

(2
) 

C
lo

se
 
a
ll

 
v

e
h

ic
le

 
d

o
o

rs
, 

w
in

d
o

w
s,

 
a
n

d
 
v

e
n

ts
. 

T
u

rn
 
o

ff
 
a
ll

 
p

o
w

e
r-

o
p

e
ra

te
d

 a
c
c
e
s
s
o

ri
e
s
. 

(3
) 

P
la

c
e
 
th

e
 
d

ri
v

e
r 

in
 
h

is
 

n
o

rm
a
l 

s
e
a
te

d
 p

o
s
it

io
n

 
a
t 

th
e
 
v

e
h

ic
le

's
 

c
o

n
tr

o
ls

. 
E

v
a
c
u

a
te

 
a
ll

 
o

c
c
u

p
a
n

ts
 

e
x

c
e
p

t 
th

e
 
d

ri
v

e
r 

a
n

d
 
th

e
 

p
e
rs

o
n

 
c
o

n
d

u
c
ti

n
g

 
th

e
 
te

s
t.

 

(4
) 

U
se

 
a 

so
u

n
d

 
le

v
e
l 

m
e
te

r 
w

h
ic

h
 m

e
e
ts

 
th

e
 

re
q

u
ir

e
m

e
n

ts
 
o

f 
th

e
 

A
m

er
ic

an
 
N

a
ti

o
n

a
l 

S
ta

n
d

a
rd

s 
I
n

s
ti

tu
te

 
S

ta
n

d
a
rd

 A
N

S
I 

S
l.

4
-1

9
7

1
 

S
p

e
c
if

ic
a
ti

o
n

 
fo

r 
S

o
u

n
d

 
L

e
v

e
l 

M
e
te

rs
, 

fo
r 

T
y

p
e 

2 
M

e
te

rs
. 

S
e
t 

th
e
 
m

e
te

r 
to

 
th

e
 

A
 w

e
ig

h
ti

n
g

 
n

e
tw

o
rk

, 
"
fa

s
t"

 
m

e
te

r 
re

s
p

o
n

s
e
. 

(5
) 

L
o

c
a
te

 
th

e
 
m

ic
ro

p
h

o
n

e
, 

o
ri

e
n

te
d

 v
e
rt

ic
a
ll

y
 
u

p
w

ar
d

 
6 

in
c
h

e
s 

to
 
th

e
 
ri

g
h

t 
o

f,
 

in
 
th

e
 

sa
m

e 
p

la
n

e
 
a
s
, 

a
n

d
 
d

ir
e
c
tl

y
 
in

 
li

n
e
 

w
it

h
, 

th
e
 
d

ri
v

e
r'

s
 
ri

g
h

t 
e
a
r.

 

(6
) 

W
it

h
 
th

e
 
v

e
h

ic
le

's
 

tr
a
n

s
m

is
s
io

n
 
in

 
n

e
u

tr
a
l 

g
e
a
r,

 
a
c
c
e
le

ra
te

 
it

s
 

e
n

g
in

e
 
to

 
it

s
 

m
ax

im
um

 
g

o
v

e
rn

e
d

 
o

r 
m

ax
im

um
 
ra

te
d

 
e
n

g
in

e
 

sp
e
e
d

. 
S

ta
b

il
iz

e
 
th

e
 

e
n

g
in

e
 
a
t 

th
a
t 

sp
e
e
d

. 

(7
) 

O
b

se
rv

e
 
th

e
 
A

-w
e
ig

h
te

d
 

so
u

n
d

 
le

v
e
l 

re
a
d

in
g

 
o

n
 
th

e
 
m

e
te

r 
fo

r 
th

e
 
s
ta

b
li

z
e
d

 
e
n

g
in

e
 

sp
e
e
d

 
c
o

n
d

it
io

n
. 

R
e
c
o

rd
 
th

a
t 

re
a
d

in
g

, 
i
f
 
th

e
 
re

a
d

in
g

 
h

a
s 

n
o

t 
b

e
e
n

 
in

fl
u

e
n

c
e
d

 
b

y
 
e
x

tr
a
n

e
o

u
s 

n
o

is
e
 

so
u

rc
e
s 

su
c
h

 
a
s 

m
o

to
r 

v
e
h

ic
le

s
 
o

p
e
ra

ti
n

g
 

o
n

a
d

ja
c
e
n

t 
ro

a
d

w
a
y

s.
 

(8
) 

R
e
tu

rn
 
th

e
 
v

e
h

ic
le

's
 

e
n

g
in

e
 

sp
e
e
d

 
to

 
id

le
 

a
n

d
 
re

p
e
a
t 

th
e
 

p
ro

c
e
d

u
re

s 
s
p

e
c
if

ie
d

 
in

 p
a
ra

g
ra

p
h

s 
(6

) 
a
n

d
 

(7
) 

o
f 

th
is

 
s
e
c
ti

o
n

 
u

n
ti

l 
tw

o
 

m
ax

im
um

 
so

u
n

d
 
le

v
e
ls

 
w

it
h

in
 

2 
dB

 
o

f 
e
a
c
h

 
o

th
e
r 

a
re

 
re

c
o

rd
e
d

. 
N

u
m

e
ri

c
a
ll

y
 
a
v

e
ra

g
e
 
th

o
s
e
 

tw
o

 
m

ax
im

um
 

so
u

n
d

 
le

v
e
l 

re
a
d

in
g

s
. 

(9
) 

T
h

e 
a
v

e
ra

g
e
 
o

b
ta

in
e
d

 
in

 
a
c
c
o

rd
a
n

c
e
 w

it
h

 p
a
ra

g
ra

p
h

 
(8

) 
o

f 
th

is
 
s
e
c
ti

o
n

 
is

 
th

e
 
v

e
h

ic
le

's
 
in

te
r
io

r
 

so
u

n
d

 
le

v
e
l 

a
t 

th
e
 

d
ri

v
e
r'

s
 
s
e
a
ti

n
g

 p
o

s
it

io
n

 
fo

r 
th

e
 
p

u
rp

o
se

 
o

f 
d

e
te

rm
in

in
g

 
w

h
e
th

e
r 

th
e
 
v

e
h

ic
le

 
c
o

n
fo

rm
s 

to
 
th

e
 
ru

le
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AP
PE

ND
IX

 I
II

. 
CA

LC
UL

AT
IO

N 
PR

OC
ED

UR
E 

FO
R 

TH
E 

ES
TI

M
AT

IO
N 

OF
 

CO
NT

RI
BU

TE
D 

LE
VE

LS
 

T
he

 
p

ro
c
e
d

u
re

 o
u

tl
in

e
d

 b
el

o
w

 i
s
 

so
m

ew
ha

t 
m

or
e 

co
m

p
le

x
 t

h
a
n

 

th
e
 

si
m

p
le

 p
ro

c
e
d

u
re

 
d

e
sc

ri
b

e
d

 
in

 P
a
rt

 I
 

o
f 

th
is

 h
an

d
b

o
o

k
 

(S
ec

. 
3

.6
).

 

T
he

 
ad

v
an

ta
g

e 
o

f 
th

e
 p

re
se

n
t 

m
et

h
o

d
 
is

 
th

a
t 

i
t
 c

an
 g

iv
e
 m

or
e 

a
c
c
u

ra
te

 

e
st

im
a
te

s 
o

f 
th

e
 
c
o

n
tr

ib
u

te
d

 n
o

is
e
 
le

v
e
l 

o
f 

th
e
 
tr

u
c
k

 c
o

m
p

o
n

en
t.

 
H

ow
-

e
v

e
r,

 
th

e
 p

ro
c
e
d

u
re

 
re

q
u

ir
e
s 

m
or

e 
c
o

m
p

u
ta

ti
o

n
s,

 
an

d
 t

o
 

so
m

e 
d

e
g

re
e
 
i
t
 

a
ls

o
 
re

q
u

ir
e
s 

a 
"
fe

e
l"

fo
r 

th
e
 
e
ff

e
c
ti

v
e
n

e
ss

 o
f 

th
e
 
n

o
is

e
 
re

d
u

c
ti

o
n

 

tr
e
a
tm

e
n

t 
em

p
lo

y
ed

 d
u

ri
n

g
 t

h
e
 
te

s
t 

p
ro

c
e
d

u
re

. 
B

ec
au

se
 o

f 
th

is
, 

th
e
 

si
m

p
le

 p
ro

c
e
d

u
re

 
in

 S
ec

. 
3

.6
 
is

 t
o

 b
e 

p
re

fe
rr

e
d

 a
n

d
 t

h
is

 
co

m
p

le
x

 p
ro

-

ce
d

u
re

 u
se

d
 o

n
ly

 a
s 

a 
se

co
n

d
 o

rd
e
r 

c
o

rr
e
c
ti

o
n

 o
n

 t
h

e
 

si
m

p
le

 p
ro

c
e
d

u
re

. 

T
he

 
"
fu

ll
y

 t
re

a
te

d
 b

a
se

li
n

e
 n

o
is

e
" 

a
s 

m
ea

su
re

d
 b

y
 t

h
e
 
p

ro
-

ce
d

u
re

 o
f 

S
e
c
ti

o
n

 3
.S

C
 i

n
c
lu

d
e
s 

th
e
 r

ed
u

ce
d

 c
o

n
tr

ib
u

ti
o

n
s 

fr
o

m
 a

ll
 
th

e
 

tr
e
a
te

d
 t

ru
c
k

 n
o

is
e
 

so
u

rc
e
s 

an
d

 
th

e
 
"
c
h

a
ss

is
 n

o
is

e
".

 
T

o 
o

b
ta

in
 
th

e
 
tr

u
e
 

"b
ac

k
g

ro
u

n
d

" 
le

v
e
l 

e
x

is
ti

n
g

 d
u

ri
n

g
 a

 
m

ea
su

re
m

en
t 

w
it

h
 o

n
e 

o
f 

th
e
 
o

ri
g

in
a
l 

co
m

p
o

n
en

ts
 u

n
co

v
er

ed
 o

r 
re

c
o

n
n

e
c
te

d
, 

w
e 

sh
o

u
ld

 s
u

b
tr

a
c
t 

fr
o

m
 
th

e
 

m
ea

su
re

d
 
fu

ll
y

 
tr

e
a
te

d
 b

a
se

li
n

e
 n

o
is

e
 
le

v
e
l,

 
th

e
 n

o
is

e
 
le

v
e
l 

o
f 

th
a
t 

p
a
rt

ic
u

la
r 

so
u

rc
e
 w

he
n 

w
ra

p
p

ed
 o

r 
th

e
 n

o
is

e
 
le

v
e
l 

o
f 

th
e
 
a
u

x
il

ia
ry

 s
o

u
rc

e
. 

I
t 

is
 a

p
p

a
re

n
t 

th
a
t 

to
 d

o
 
th

is
, 

th
e
 n

o
is

e
 
le

v
e
l 

o
f 

th
e
 w

ra
p

p
ed

 o
r 

a
u

x
il

ia
ry

 s
o

u
rc

e
 
in

 t
h

e
 

ab
se

n
ce

 o
f 

a
ll

 
th

e
 o

th
e
r 

so
u

rc
e
s 

sh
o

u
ld

 b
e 

kn
ow

n.
 

T
h

is
 
is

 w
h

er
e 

th
e
 q

u
e
st

io
n

 o
f 

"
fe

e
l"

 
co

m
es

 
in

. 
B

ec
au

se
 

th
e
se

 n
o

is
e
 

le
v

e
ls

 
c
a
n

n
o

t 
b

e 
m

ea
su

re
d

 d
ir

e
c
tl

y
, 

e
st

im
a
te

d
 r

e
si

d
u

a
l 

n
o

is
e
 
le

v
e
ls

 o
f 

th
e
 

co
m

p
o

n
en

ts
 
a
re

 
su

b
tr

a
c
te

d
 f

ro
m

 t
h

e
 
fu

ll
y

 
tr

e
a
te

d
 b

a
se

li
n

e
 n

o
is

e
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-
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le
v

e
l 

to
 
o

b
ta

in
 
th

e
 
b

a
c
k

g
ro

u
n

d
 
le

v
e
ls

 
fo

r 
e
a
c
h

 
o

f 
th

e
 

s
o

u
rc

e
s
. 

T
h

e
se

 

"
so

u
rc

e
 
b

a
c
k

g
ro

u
n

d
" 

le
v

e
ls

 
a
re

 
th

e
n

 
s
u

b
tr

a
c
te

d
 

fr
o

m
 
th

e
 
m

e
a
su

re
d

 

so
u

rc
e
 
le

v
e
ls

 
to

 
o

b
ta

in
 
th

e
 

"
s
o

u
rc

e
 
c
o

n
tr

ib
u

te
d

"
 

le
v

e
ls

. 
T

o 
il

lu
s
tr

a
te

 

th
is

, 
le

t 
u

s 
re

c
a
lc

u
la

te
 
th

e
 
c
o

n
tr

ib
u

te
d

 
le

v
e
ls

 
o

f 
th

e
 

tr
u

c
k

 
n

o
is

e
 

so
u

rc
e
s 

fo
r 

th
e
 

e
x

a
m

p
le

 
g

iv
e
n

 
in

 
S

e
c
ti

o
n

 
3

.6
. 

E
x

am
p

le
: 

D
u

ri
n

g
 

a 
s
e
ri

e
s
 
o

f 
m

e
a
su

re
m

e
n

ts
 
to

 
o

b
ta

in
 
th

e
 

c
o

n
tr

ib
u

te
d

 

le
v

e
ls

 
o

f 
th

e
 

m
a
jo

r 
n

o
is

e
 

s
o

u
rc

e
s
 
o

f 
a 

h
e
a
v

y
 
d

ie
s
e
l 

tr
u

c
k

 
u

s
in

g
 
th

e
 

p
ro

c
e
d

u
re

 
o

f 
S

e
c
ti

o
n

 
3

.5
, 

th
e
 

fo
ll

o
w

in
g

 
n

o
is

e
 
le

v
e
ls

 
w

e
re

 
m

e
a
su

re
d

 
o

n
 

e
a
c
h

 
s
id

e
 

(S
A

E
 

J3
6

6
b

 
a
c
c
e
le

ra
ti

o
n

 
te

s
t)

: 

T
E

S
T

 

A
 

B
 

C
 

D
 

E
 

F
I 

F
2

 

G
 

H
 

u
n

tr
e
a
te

d
 
B

a
s
e
li

n
e
 
N

o
is

e
 

C
h

a
ss

is
 

N
o

is
e
 

F
u

ll
y

 
T

re
a
te

d
 
B

a
s
e
li

n
e
 

N
o

is
e
 

E
x

h
a
u

st
 

S
y

st
e
m

 N
o

is
e
 

In
ta

k
e
 

N
o

is
e
 

F
a
n

 
B

a
s
e
li

n
e
 
N

o
is

e
 

F
a
n

 
N

o
is

e
 

E
n

g
in

e
 

N
o

is
e
 

T
ra

n
sm

is
si

o
n

 
N

o
is

e
 

3 
-

2 

N
O

IS
E

 
L

E
V

E
L

, 
d

B
(A

) 

L
e
ft

 
S

id
e
 

R
ig

h
t 

S
id

e
 

8
6

.0
 

8
6

.0
 

7
3

.0
 

7
3

.0
 

7
6

.5
 

7
6

.5
 

8
2

.0
 

8
3

.0
 

7
8

.0
 

7
9

.0
 

7
9

.0
 

7
9

.0
 

8
2

.5
 

8
2

.5
 

8
1

.0
 

8
1

.0
 

7
8

.0
 

7
8

.0
 



T
o 

o
b

ta
in

 t
h

e
 

so
u

rc
e
 b

ac
k

g
ro

u
n

d
 l

e
v

e
ls

, 
a
ss

ig
n

 r
e
si

d
u

a
l 

n
o

is
e
 
le

v
e
ls

 
fo

r 
th

e
,t

re
a
te

d
 e

x
h

a
u

st
, 

in
ta

k
e
 a

n
d

 e
n

g
in

e 
sy

st
e
m

s,
 

b
as

ed
 

o
n

 e
x

p
e
ri

e
n

c
e
 a

n
d

 
ju

d
g

em
en

t.
 

W
e 

ch
o

o
se

 
th

e
 

fo
ll

o
w

in
g

 
le

v
e
ls

: 

R
e
si

d
u

a
l 

E
x

h
au

st
 

n
o

is
e
 

7
0

.0
 d

B
(A

) 

In
ta

k
e
 

n
o

is
e
 

6
6

.0
 

E
n

g
in

e 
n

o
is

e
 

7
0

.0
 

T
ra

n
sm

is
si

o
n

 n
o

is
e
 

6
0

.0
 

A
s 

a 
ch

ec
k

, 
ad

d
 
th

e
se

 a
ss

u
m

ed
 
le

v
e
ls

 t
o

 t
h

e
 
c
h

a
ss

is
 n

o
is

e
 

le
v

e
l 

(t
e
s
t 

B
).

 
T

he
 

su
m

 
sh

o
u

ld
 e

q
u

a
l 

th
e
 
fu

ll
y

 
tr

e
a
te

d
 b

a
se

li
n

e
 

n
o

is
e
 
le

v
e
l 

(t
e
s
t 

C
).

 

70
 +

 6
6 

+
 7

0 
+

 6
0 

+
 7

3 
=

 7
6

.5
 d

B
(A

) 

T
he

 
so

u
rc

e
 b

ac
k

g
ro

u
n

d
s 

a
re

, 
th

e
re

fo
re

, 
g

iv
e
n

 b
y

: 

B
ac

k
g

ro
u

n
d

 f
o

r 
e
x

h
a
u

st
 n

o
is

e
 

7
6

.5
 
le

s
s
 

70
 

7
5

.4
 d

B
(A

) 

B
ac

k
g

ro
u

n
d

 f
o

r 
in

ta
k

e
 n

o
is

e
 

7
6

.5
 
le

s
s
 

66
 

7
5

.0
 

B
ac

k
g

ro
u

n
d

 f
o

r 
en

g
in

e 
n

o
is

e
 

7
6

.5
 
le

s
s
 

70
 

7
5

.4
 

B
ac

k
g

ro
u

n
d

 
fo

r 
tr

a
n

sm
is

si
o

n
 

n
o

is
e
 

7
6

.5
 
le

s
s
 

60
 

7
6

.5
 

3 
-

3 



T
h

e 
c
o

n
tr

ib
u

te
d

. 
le

v
e
ls

 
a
re

 
th

e
n

 
o

b
ta

in
e
d

 
a
s 

fo
ll

o
w

s:
 

L
e
ft

 
S

id
e
 

d
B

(A
) 

R
ig

h
t 

S
id

e
 

d
B

(A
) 

E
x

h
a
u

st
 
C

o
n

tr
ib

u
te

d
 

L
e
v

e
l 

8
2

.0
 
le

s
s
 

7
5

.4
 

8
0

.9
 

9
3

.0
 
le

s
s
 

7
5

.4
 

8
2

.2
 

In
ta

k
e
 
C

o
n

tr
ib

u
te

d
 

L
e
v

e
l 

7
8

.0
 
le

s
s
 

7
5

.0
 

7
5

.0
 

7
9

.0
 
le

s
s
 

7
5

.0
 

7
6

.8
 

E
n

g
in

e
 
C

o
n

tr
ib

u
te

d
 

L
e
v

e
l 

8
1

.0
 
le

s
s
 

7
5

.4
 

7
8

.2
 

8
1

.0
 
le

s
s
 

7
5

.4
 

7
8

.2
 

T
ra

n
sm

is
si

o
n

 
C

o
n

-
tr

ib
u

te
d

 
L

e
v

e
l 

7
8

.0
 
le

s
s
 

7
6

.5
 

7
2

.7
 

7
8

.0
 
le

s
s
 

7
6

.5
 

7
2

.7
 

F
a
n

 
C

o
n

tr
ib

u
te

d
 
L

e
v

e
l 

8
2

.5
 
le

s
s
 

7
9

.0
 

7
9

.9
 

8
2

.5
 
le

s
s
 

7
9

.0
 

7
9

.9
 

Su
m

 
o

f 
C

o
n

tr
ib

u
te

d
 

L
e
v

e
ls

 
8

5
.7

 
8

5
.7

 

F
in

a
ll

y
, 

th
e
 
c
h

a
s
s
is

 
n

o
is

e
 
le

v
e
l 

p
lu

s
 
th

e
 
c
o

n
tr

ib
u

te
d

 
le

v
e
ls

 

e
q

u
a
l:

 
7

3
.0

 
+

 
8

5
.7

 
8

5
.9

 d
B

(A
).

 
T

h
is

 
c
h

e
c
k

s 
s
a
ti

s
f
a
c
to

r
il

y
 w

it
h

 

th
e
 
U

n
tr

e
a
te

d
 
B

a
s
e
li

n
e
 
n

o
is

e
 
le

v
e
l 

o
f 

8
6

.0
 

d
B

(A
) 

o
n

 
b

o
th

 
s
id

e
s
. 

3 
-

4 



0 

z 
c (>I 

3: 
I'T1 
::0 

~(;4f. (') 
l> 
r ~-9!. 
0 C'4<: 
." D/~ ." ~ 
I'T1 ~-9~ ::0 
I'T1 ~C'~ 
Z 
(') N S~)'; 
I'T1 ()~C'le ~~~~ (II 
I'T1 C ;> ~15' ,.~ w --t ITI 
=E 0 0<: 
I'T1 -

e ~v~~ m 
U'1 I'T1 ITI 

Z r S~ 
d 

(f) 

'116' 
~ 4Da 
r ~D 
l> 
z 
0 

r 
l> 
::0 
G') 
I'T1 
::0 
r 
I'T1 
< 
I'T1 

0 r 
.to (JI en ...., CD \D (5 

~ 

N iii :;; (II ~ 

DECIBELS 
NUMERICAL DIFFERENCE BETWEEN TOTAL AND SMALLER LEVELS 





T
h

is
 

a
p

p
e
n

d
ix

 
is

 
d

iv
id

e
d

 
in

to
 
th

re
e
 p

a
rt

s
 

a
s 

fo
ll

o
w

s
: 

IV
A

: 
E

n
g

in
e
 D

a
ta

 
a
n

d
 

In
d

e
x

 
to

 M
u

ff
le

r 
a
n

d
 
In

ta
k

e
 
F

il
te

r
 D

a
ta

 

IV
B

: 
E

x
h

a
u

st
 

S
y

st
e
m

 D
a
ta

*
 

IV
C

: 
In

ta
k

e
 

S
y

st
e
m

 D
a
ta

 

T
h

e 
d

a
ta

 p
re

s
e
n

te
d

 
in

 
th

is
 

a
p

p
e
n

d
ix

 
w

as
 

a
c
c
u

m
u

la
te

d
 
d

u
ri

n
g

 

C
o

n
tr

a
c
ts

 
D

O
T

-T
S

C
-5

3
2

 
a
n

d
 

D
O

T
-T

S
C

-5
3

3
 

b
y

 
D

o
n

a
ld

so
n

 
C

o
.,

 
In

c
. 

a
n

d
 

S
te

m
co

 

M
a
n

u
fa

c
tu

ri
n

g
 

C
o

m
p

an
y

, 
fo

r 
th

e
 
u

.S
. 

D
e
p

a
rt

m
e
n

t 
o

f 
T

ra
n

s
p

o
rt

a
ti

o
n

. 
I
t 

sh
o

u
ld

 b
e
 
n

o
te

d
 t

h
a
t 

o
n

ly
 
th

o
s
e
 
m

u
ff

le
rs

 
a
n

d
 
in

ta
k

e
 
f
il

te
r
s
 

fo
r 

w
h

ic
h

 

n
o

is
e
 
d

a
ta

 
is

 
c
u

rr
e
n

tl
y

 a
v

a
il

a
b

le
 
a
re

 
in

c
lu

d
e
d

 
in

 
th

e
 

c
h

a
rt

s
 
th

a
t 

fo
ll

o
w

. 
T

h
e 

p
ri

c
e
s
 

w
e
re

 
o

b
ta

in
e
d

 
in

 
la

te
 

1
9

7
2

. 
F

o
r 

d
e
ta

il
s
 

o
f 

te
s
t 

c
o

n
fi

g
u

ra
ti

o
n

s
, 

p
le

a
s
e
 
re

fe
r 

to
: 

[4
.1

] 
D

o
n

n
e
ll

y
, 

T
.,

 
T

o
k

a
r 

J
. 

a
n

d
 

W
ag

n
er

, 
W

.,
 

"T
ru

c
k

 N
o

is
e
 

-
V

IB
, 

A
 B

a
s
e
li

n
e
 
S

tu
d

y
 
o

f 
th

e
 
P

a
ra

m
e
te

rs
 
A

ff
e
c
ti

n
g

 
D

ie
s
e
l 

E
n

g
in

e
 

In
ta

k
e
 

a
n

d
 
E

x
h

a
u

st
 
S

il
e
n

c
e
r 

D
e
si

g
n

,"
 

R
e
p

o
rt

 
N

o
. 

D
O

T
-T

S
C

-O
S

T
-7

3
-3

8
. 

P
re

p
a
re

d
 
b

y
 D

o
n

a
ld

so
n

 
C

o
.,

 
In

c
.,

 
fo

r 
th

e
 
u

.s
. 

D
e
p

a
rt

m
e
n

t 
o

f 

T
ra

n
s
p

o
rt

a
ti

o
n

, 
C

a
m

b
ri

d
g

e
, 

H
a
s
s
.,

 
J
a
n

.,
 

1
9

7
4

. 

[4
.2

] 
H

u
n

t,
 

R
.E

.,
 

K
ir

k
la

n
d

, 
K

.C
.,

 
a
n

d
 

R
e
y

le
, 

S
.P

.,
 

"T
ru

c
k

 N
o

is
e
 

-
V

IA
, 

D
ie

s
e
l 

E
n

g
in

e
 

E
x

h
a
u

st
 

a
n

d
 
A

ir
 
In

ta
k

e
 
N

o
is

e
,"

 
R

e
p

o
rt

 
N

o
. 

D
O

T
-T

S
C



O
S

T
-1

2
. 

P
re

p
a
re

d
 b

y
 

S
te

m
co

 M
a
n

u
fa

c
tu

ri
n

g
 
C

o
.,

 
fo

r 
th

e
 
u

.S
. 

D
e
p

a
rt

m
e
n

t 
o

f 
T

ra
n

s
p

o
rt

a
ti

o
n

, 
C

a
m

b
ri

d
g

e
, 

H
a
s
s
.,

 
J
u

ly
, 

1
9

7
3

. 

* I
n

 
th

e
 
ta

b
le

s
, 

E
x

h
a
u

st
 

sy
st

e
m

 c
o

n
fi

g
u

ra
ti

o
n

 
is

 
in

d
ic

a
te

d
 a

s
 

fo
ll

o
w

s
: 

F
ir

s
t 

le
tt

e
r
: 

S
e
c
o

n
d

 
le

tt
e
r
: 

T
h

ir
d

 
le

tt
e
r
: 

S
in

g
le

 
(S

) 
o

r 
d

u
a
l 

(D
) 

sy
st

e
m

 
M

u
"f

fl
er

 
o

ri
e
n

ta
ti

o
n

, 
h

o
ri

z
o

n
ta

l 
(H

),
 

v
e
rt

ic
a
l 

(V
) 

T
a
il

p
ip

e
 
o

ri
e
n

ta
ti

o
n

, 
h

o
ri

z
o

n
ta

l 
(H

),
 

v
e
rt

ic
a
l 

(V
) 

4 
-

1 



Engine I;lodel Total 

Manufacturer No. Displ. 

in3 

Caterpillar 1140 522 
1145 522 
1150 573 
1160 636 
1673 638 
1674 638 
1693 T 893 
1693 TA 893 

Cummins V8-2l0 504 
V-555 555 
V-903 903 
VT-903 903 
NH-220 
NH-220T 

NH-230 855 
NH-250 855 
NTC-270 855 
NHCT-270CT 855 
NTC-290 855 
NTC-335 855 
NTC-350 855 
NTA-370 855 

N-927 927 

Nunilier 

of 

IV - A 

ENGINE DATA AND INDEX 

Max. Max. 

HP/ Torque/ 

rated Rated 

Cylinders rpm rpm 

V8 150/3200 277/1800 
V8 175/3200 326/1700 
V8 200/3000 403/1600 
V8 225/2800 474/1400 

6 250/2200 690/1600 
6 270/2200 805/1400 
6 325/2100 1000/1450 
6 425/2100 1275/1400 

V8 202/3300 387/1900 
V8 216/1800 425/1800 
V8 307/2600 707/2600 
V8 320/2600 775/1800 

6 220/2100 644/1500 
6 240/2100 658/1500 
6 
6 270/2100 930/1300 
6 290/2100 837/1500 
6 335/2100 930/1500 
6 350/2100 1006/1500 
6 370/2100 1015/1500 

6 260/2100 720/1500 

!-lax. Max. Muffler 

Exhaust Intake Data 

Back Pres. Restrctn on 

(in. Hg) (in. H2O) Page No 

2.50 25.0 4-4 
2.50 25.0 4-4 
2.50 25.0 4-5 
2.50 25.0 4-6 
1.47 30.0 4-7 
1.47 30.0 4-8 
1.47 30.0 4-9 
1. 47 30.0 4-lC 

3.00 15.0 4-1J 
3.00 15.0 4-1~ 

2.00 15.0 4-1: 
2.50 15.0 4-1! 

4-11 
4-1" 

2.00 15.0 4-11 
2.00 15.0 4-1' 
2.50 15.0 4-2: 
2.50 15.0 4-2: 
2.50 15.0 4-2 
2.50 15.0 4-2· 
2.50 15.0 4-2 
2.50 15.0 4-2 

2.00 25.0 4-2 



~l'lgine Model Total 

Ylanufacturer No. Displ. 

. 3 
ln 

petroit Diesel 3-53N 159 
4-53N 212 
6V-53N 318 
8V-53N 424 
4-71N 284 
6-71N 426 
6-71T 426 
6V-71N 426 
6V-71T 426 
8V-71N 568 
12V-71N 852 
8V-71T 568 

Int. Harvester DV462-B 461 
D301 301 
DV550-B 548 

Mack ENDT475 475 
ENDT673& 
ENDLT673 672 
ENDT673C& 
ENDLT673C 672 
END673E& 
ENDL673E 672 
END 707& 
ENDL707 707 
ENDT865 866 
ENDT866 866 
ENDT-675 672 

Number 

of 

IV - A 

ENGINE DATA AND INDEX 

Max. Max. 

HP/ Torque/ 

Rated Rated 

Cylinders rpm rpm 

3 94/2800 198/1800 
4 130/2800' 270/1800 

V6 197/2800 421/1500 
V8 240/2500 562/1500 

4 140/2100 385/1200 
6 210/2100 577/1200 
6 262/2100 723/1600 

V6 210/2100 577/1200 
V6 262/2100 723/1600 
V8 280/2100 770/1200 
V12 420/2100 1154/1200 
V8 350/2100 965/1600 

V8 160/3000 307/2000 
6 112/3000 228/1600 

V8 200/3000 389/2000 

6 190/2400 470/1500 

6 225/2100 653/1500 

6 250/2100 700/1600 

6 180/2100 540/1400 

6 200/2100 557/1500 
V8 325/2100 1100/1350 
Vii 37512200 1040/1600 

b 235/1700 855/1200 

Max. Max. Muffler 

Exhaust Intake Data 

Back Pres. Restrctn on 

(in. Hg) (in.H2O) Page No. 

4.0 16.0 4-28 
4.0 16.0 4-29 
4.0 16.0 4-30 
4.0 14.0 4-31 
4.0 15.9 4-32 
4.0 15.9 4-33 
2.5 12.0 4-34 
4.0 15.9 4-35 
2.5 12.0 4-36 
4.0 15.9 4-37 
4.0 15.9 4-40 
2.5 12.0 

2.0 20.0 

2.0 20.0 

4-41 



IV-B EXHAUST SYSTEM DATA 

Engine: CATERPILLAR 1140 & 114S 

-- -- .. ~- ........ - .... .. -~-~-
MUFFLER EXHAUST NOISE LE 

@ SO ft, dB(A) 

r:: . 
H a .~ Q) -1.1 ...... ...... ~l 
Q) Ill ...... Ul . . :>'(J) 

~ IV -1.1 'M • :>.r:: r:: .Q ~ .. 
-1.1 ro . AI r:: Ul 'M Q) 'M r-i 

-1.1 

~~ H~ 'M ...... Ill ...... H ...... "Cl-l.l "Cl . 
H U -1.1 ...... -1.1 'M Q) {J). (J) U <U~ 
Q) ru Q) Ul Ul,c Alfi fi ...... -1.1 -1.1 r-i ...... 'M ru H 
r-ill-l 'M r-ir-i ::I • ::1-1.1 Q)--. ,c ...... 'M r-ill-l ::I . -
II-l ::s • II-l II-l Q) ru ~ ru 0> r-i 0> 0> . ~ d 0>, ru-l.l 

~~ 
III II-l C 

II-l ~ ~ § 1I-l"Cl ~ 'M ~ r:: 'M r:: r:: t: 'M .Q -1.1 III ru Q) 

:fJ: :f~ ~~ ~~ ~::! 'M'M Q)r-i 818 Q) IX: • 
~u ~o 0 ...... ~ ...... UlJ: J: ...... 

Donaldson SHH MOM09-0124 39.00 78 
SHH MOM09-0168 23.00 76 
SHH MTM10-0043 4 36 10 39 27.00 76 
SHH MTM10-0048 29.00 77 
SHH MOM12-0100 4 26 10 x lS 36 39.00 87 
SHV MBM10-0002 32.00 78 
SHV MBM10-0049 22.00 74 
SHV MOM12-01S4 4 26 10 x lS 36 44.00 71.S 
SVV MPM09-0063 4 44-1/2 9 34 34.00 80 
SVV MPM09-0141 4 44-1/2 9 43 48.00 79 
SVV MSM09-0142 42.00 77 
DHH MZM08-S083 22.00 79 
DHH MOM09-0170 2S.00 76 
DHH MTM08-S078 28.00 78 
DHV MBM08-S083 18.00 7S 
DVV MTM08-S078 24.00 78 

Walker SHV 2146S 78 
DHH 21476 79 



IV-B EXHAUST SYSTEM DATA 

Engine: CATERPILLAR 11S0 

- ,...---- ,....----_ ... __ .- --
MUFFLER EXHAUST NOISE LE 

@ SO ft, dB(A) 

~ 
1-1 0 Q) .j..l~ ~ 1-1 
Q) !L:1 o.~ en . . ><Q) 

~ -.-I . ><~ ~ .Q ~ 
, 

.j..l rcl . p., ~ U) • .-1 Q) -.-I rl 
.j..l 

~~ 1-1 ~ -.-I ~ o.~ 1-1 ~ 'O.j..l '0 . 
1-1 U .j..l~ .j..l -.-I Q) <Ir Q) U Q)"" 
Q) rcl Q) en ~:5 P<:5 :5 ___ .j.I .j.I rl ..... -.-I I'd H 
rl'l-l -.-I rlrl ::J • Q)~ i--: -.-I rl'l-l ::J . , 
'1-1 ::J .'1-1 '1-1 Q) rcl ~ rcl 0> rl 0> 0> . ~ s:: rcl .j.I o.::J en '1-1 r 
'1-1 ~ ~ § '1-1'0 ~ -.-I 

..c:: ~ -.-I ~ ~ ~ • .-1 .Q .j.I en o.~ rcl Q) 

£X 
'j 0 ~~ tl~ ~:j • .-1 -.-I ~8 ~8 g~ Q) ~ " 

filU XX filO 0 ..... X ..... 

Donaldson SHH MOM09-0124 39.00 78 
SHH MOM09-0168 23.00 76 
SHH MTM10-0043 4 36 10 39 27.00 76 
SHH MTM10-0048 29.00 77 
SHV MBM10-0002 32.00 78 
SHV MBM10-0049 22.00 74 
SHV MOM12-01S4 4 26 10 x lS 36 44.00 71.S 
SW MPM09-0063 4 44-1/2 9 34 34.00 80 
SW MPM09-0141 4 44-1/2 9 43 48.00 79 
SW MSM09-0142 48.00 77 

DHH MZM08-S023 22.00 79 
DHH MOM09-0170 2S.00 76 
DHH MTM08-S078 28.00 78 
DHV MBM08-S083 18.00 7S 
DW MTM08-S078 28.00 78 

Walker SHH 21476 79 

SHV 2146S 78 



IV-B EXHAUST SYSTEM DATA 

Engine: CATERPILLAR 1160 

.- -- .. ~-.- ..... " ... , .-_ .... ----
MUFFLER EXHAUST NOISE LE 

@ 50 ft, dB(A) 

1-1 
s:: . 
0 Ol +l~ ~ H 

Ol I"i 'M O-t~ til . . :>. Q) 

~ Q) +l 'M , :>. s:: s:: .0 ~ 
, 

+l m . p., s:: UJ 'M Ol 'M r-f 
+l 

~~ H ~ 'M ~ O-t~ H ~ 'd+l 'd . 
H U +l~ +l 'M Q) V)- Ol U Q)<:I' 
Ol m Ol til §:5 P-<:5 :5~ +l +l r-f~ 'M m H 
r-f~ 'M r-fr-f ::t • Ol.- .G~ 'M r-f~ ::t . -
~ ::t .~ ~ Ol m ~ m tJI r-f tJI tJI . ~ ~ tJI • m +l O-t::t til ~ C 

~ ~ ~ § ~'d ~ 'M ~ s:: 'M s:: S::.S:: 'M .0 +l til O-tS:: m Ol 

f~ r.13 ~3 3:2- 'M 'M Ol r-f &8 &l~ 
Ol p:: • 

:t:t r.1U r.1Q Q~ ~~ :t~ 

Donaldson SHV MBM10-0002 32.00 78 

SHV MBM10-0049 22.00 74 

SHV MOM12-0154 44.00 71.5 

SW MPM09-0063 4 44-1/2 9 34 34.00 80 

SW MPM09-0141 4 44-1/2 9 43 48.00 79 

SW MSM09-0142 42.00 77 

DHH MZM08-5023 22.00 79 

DHH MOM09-0170 25.00 76 

DHH MTM08-5078 28.00 78 

DHV MBM08-5083 18.00 75 

DW MTM08-5078 28.00 78 

Walker SHV 21465 78 

DHH 21476 79 
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IV-B EXHAUST SYSTEM DATA 

Engine: CATERPILLAR 1674TA 

-- .~.-.. ,,- .-
MUFFLER EXHAUST NOISE LEV 

@ 50 ft, dB(A) 

~ . 
1-1 0 Q) .j.J~ ~ 1-1 
Q) mj o.~ III . . >'Q) 

B or-! . >.~ ~ ,.Q ~ 
, 

.j.J III . 11< ~ til or-! Q) or-! r-i 

~~ I-I~ or-! ...... 0. ...... 1-1 ~ rtj.j.J rtj . 
1-1 U .j.J ...... .j.J or-! Q) V)o Q) U Q)o;J' 
Q) III Q) III ~:5 11<:5 :5 .... 

.j.J .j.J r-i ...... or-! III 1-1 
r-ili-l or-! r-ir-i ::s • Q) ..... .r::~ or-! r-ili-l ::s .~ 

Ii-I ::s .Ii-I Ii-I Q) III ~ III 0> r-i 0> 0> . ~ d 0> • 1Il.j.J g:g IIlIi-IN 

~~ ~ § Ii-Irtj 

~B ~~ 
or-! ~ ~ ~ or-! ,.Q .j.J III III Q) • 

~~ ~~ ~:j or-! or-! Q) r-i ~8 g)!! Q)~'<I' 
r:.:IU 0 ...... ~~ ::e: ...... 

Alex-Tagg SW 2418 62.00 84* 

Donaldson SHH MOMl2-0108 5 25-3/4 10 x 15 36 47.00 79 

SHY MOM12-0131 5 26 10 x 15 36 49.00 75 

SW MPM09-0161 44-1/2 9 41 31.00 74 

Walker SW 22829 5 44-1/2 9 41 -- 74 

*Vehicle Test Data 



IV-B EXHAUST SYSTEM DATA 

Engine: CATERPILLAR 1693T 

_. -.. -.-- ..... _._ .... " .. ...... _, 

MUFFLER EXHAUST NOISE : 
@ 50 ft, dB (j 

~ . 
~ 0 QJ .jJ-- -- 1-1 
Q) m 'j 01-- U1 . . >'QJ 
I-l .,..f • >.~ ~ .0 ~ ::l .jJ 111 . PI s:: Ul .,..f QJ .,..f ... 
.jJ 

~~ I-I~ 
.,..f ...... 01 ...... 1-1 -- 'tI.jJ 'tI 

1-1 0 .jJ ...... .jJ .,..f QJ {/)o QJ U QJ 'Il 
Q) 111 QJ U1 ~:5 PI:5 :5 ..... .jJ .jJ r-i ...... .,..f nf 1-1 

r-i ~I • ,..f r-ir-i ::l • QJ ..... .c: ..... .,..f r-ill-l ::l 
11-1 ::l .11-1 11-1 QJ 111 ~ 111 0> r-i t::l\ t::l\ . ~ d t::l\ • 11I.jJ O!::l U1 II-
4-l s:: ~ g 1I-I'tI ~.,..f ~ ~ • .-1 ~ ~.~ .,..f .0 .jJ U1 

~~ 
111 G 

i~ i~ riI~ ~~ ~::. • .-1 • .-1 QJ r-I &8 QJ ~ 
rilU rilO 0 ...... ~ ...... ~ ... 

Alex-Tagg SVV 2418 62.00 84.5)': 

Donaldson S8H MOM12-0108 5 25-3/4 10 x 15 36 47.00 81 

SHV MOM12-0131 5 26 10 x 15 34 49.00 76 

SVV MPM09-0161 44-1/2 9 41 31.00 75 

Walker SVV 22829 5 44-1/2 9 41 75 

Vehicle Test Data 
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IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS V8-2l0 

..... __ . -----........ .. -
MUFFLER EXHAUST NOISE L 

@ 50 ft, dB(A 

~ . 
\.l 0 Q) .IJ~ ~ \.l 
Q) S oM o..~ til . :>-tQ) 

~ Q) .IJ OM . :>-t ~ ~ .Q ~ 
, 

.w <1l . P< ~ Ul OM Q) OM .-I 
.IJ 

~~ \.l ~ 
OM ~ o..~ \.l ~ 't1.IJ 't1 . 

\.l U .IJ~ .IJ OM Q) V}- Q) U Q) <r 
Q) <1l ~ Q) til tIl..c P<:5 :5.-. .IJ .IJ .-I~ OM A! \.l 
.-I~ OM .-1.-1 ;:I • ;:I .IJ Q).-. ..c~ OM .-I~ ;:I . 
~ ;:I .~ ~ Q) A! ~ A! 0> .-I 0> 0> . ~ s:: 0> <1l.IJ 0..;:1 tIl~ 

~ ~ ~ § ~'t1 ~ OM ~ ~ OM ~ ~ t: OM .Q .IJ til g.~ A! Q) 

fx ;:I 0 r<l~ ~~ ~:.j 0..t OM Q) .-I &8 Q) 0: 
r<lU xx r<lQ Q--- ~~ {J)~ x---

Alex-Tagg SHH 2503 49.00 84* 
SHH 2532 52.00 83* 

Donaldson SHH MOM09-0l68 23000 74 

SHH MTM10-0043 4 36 10 39 22.00 77 

SW MPM09-0063 4 44-1/2 9 34 34.00 83 

SW MPM09-0l4l 4 44-1/2 9 43 48.00 80 

SW MSM09-0l42 42.00 78 

DHH MOM09-0l70 25.00 72 

DHV MBM08-5083 18.00 78 
DW MTM08-5078 28.00 75 

Walker SW 22827 83 

SW 22828 80 

* Vehicle Test Data 



IV-B EXHAUST SYSTE!-1 DA'rA 

Engine: CUMMINS V-555 

~ .. ,----" .... ' , ~ ... ~, ------
MUFFLER EXHAUST NOISE Ll 

@ 50 ft, dB (A) 
-

I=l 
I-l ~ .~ Q) -IJ,..... ,..... I-l 
Q) 0..,..... Ul . :>'Q) 

~ Q) -IJ .,.-l . :>, I=l I=l ,.Q ~ 
, 

-IJ III . Il< I=l Ul .,.-l Q) .,.-l r--l 
-IJ 

~~ 
0 .,.-l ~ o..~ I-l ,..... 'tj-IJ 'tj . 

I-l U I-l Z -IJ ...... -IJ .,.-l Q) (/)- Q) U 
Q) "" Q) III Q) Ul Ul..c: Il<ii ii ..... 

-IJ -IJ r--l ...... .,.-l III I-l 
r--l~ .,.-l r--lr--l ::I • ::I -IJ Q) ..... ..c:,..... .,.-l r--ll!-; ::I . 
~ ::I .~ ~ Q) III ~ III tJ\ r--l tJ\ tJ\ . ~ d tJ\ III -IJ 0.. ::I Ull!-; 

~ ~ ~ § ~'tj ~ .,.-l ~ I=l .,.-l I=l I=l I=l .,.-l ,.Q -IJ Ul o..~ III Q) 

fx f~ ~~ &l~ ~::!. 
.,.-l.,.-l Q) r--l &8 ::I III Q) p: 

~u ~o 0 ...... ~ ...... UlX x~ 

Alex-Tagg SHH 2503 49.00 84* 

SHH 2532 52.00 83* 

Donaldson SHH MOM09-0168 23.00 74 
SHH MTM10-0043 4 36 10 39 22.00 74 
SVV MPM09-0063 4 44-1/2 9 34 34.00 83 

SVV MPM09-0141 4 44-1/2 9 43 48.00 80 
SVV MSM09-0142 42.00 78 

DHH MOM09-0170 25.00 72 

DHV MBM08-5083 18.00 78 

DVV MTM08-5078 28.00 75 

Walker SVV 22827 83 
SVV 22828 80 

* Vehicle Test Data 



IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS V-903 

- ---.......... - -~~,-.,- .... .... _ ... - -
MUFFLER EXHAUST NOISE 

@ 50 ft, dBC -. 
I:: . 

\0.1 S o~ Q) .j.J ...... ,..... Io-l 
Q) p, ...... til . . :>tQ) 

~ Q) .j.J 0.-/ . :>tl:: I:: .Q ~ .j.J ttl . p., I:: U) 0.-/ Q) 0.-/ .. 
.j.J 

~~ \0.1 ~ 
0.-/ '""" O!'""" I-l ,..... 'tl.j.J 'tl 

I-l U .j.J'""" .j.J 0.-/ Q) <flo Q) U Q) '" Q) ttl Q) til ~fi P-.fi fi ...... .j.J .j.J ..-I'""" 0.-/ ns I-l 
..-I~ 0.-/ ..-1..-1 ::s • Q) ...... i3,~ 0.-/ ..-I~ ::s 
~ ::s .~ ~ Q) ttl ~ ttl tl' ..-I tl' tl' . ~ d ttl.jJ 

~~ 
III II 

~~ ~ § ~'tl 

~B ~ ~ 0.-/ I:: 1:: 0 1:: 0.-/ .Q .j.J III ttl ( 

~~ ~~ ~:::!. 0.-/0.-/ ~8 &8 ~~ rilU ril..:l Q'""" U)~ 

Donaldson SRV MOM12-0131 5 26 10 x 15 34 48.68 85 

SW MPM09-0141 4 44-1/2 9 43 47.89 82 

SW MUM09-0022 4 44-1/2 9 33 32.00 85 

DRR MTM10-0006 4 27-3/4 10-1/8 32 32.96 86 
DRR MOM12-0100 4 26 10 x 15 36 38.63 86 

DW MUM09-0022 4 44-1/2 9 33 32.00 85 

DW MPM09-0063 4 44-1/2 9 34 33.00 84 

DW MPM09-0115 3-1/2 44-1/2 9 32 38.81 82 

DW MSM09-0135 4 44-1/2 9 35 41.46 78 

DW MPM09-0141 4 44-1/2 9 43 47.89 80 

DW MSM09-0142 4 44-1/2 9 39 42.48 82 

Riker SRR 94507 5 31-1/2 9 x 14 48 52.37 86* 

SRV 94006 4 35 9 x 14 49 51.51 85.7* 

SHV 94506 5 35 9 x 14 52 53.77 83.4* 

SW 9XD505 5 44-3/4 9 45 69.32 86.5* 

DRR 94007 4 31-1/2 9 x 14 45 49.90 84* 

DW 9XD354 3-1/2 156 44-3/4 9 39 57.07 83* 

DW 9XD404 4 164 44-3/4 9 40 59.10 86.5* 

DW 9XD505 5 44-3/4 9 45 69.32 87.3* 

Stemco DW 9338 4 44 9 39.5 41.76 71 

* Vehicle Test Data 
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I 

f-' 
U1 

I 
~ 

-

~ 
Q) 

~ 
.j.J 

~ U 
Q) Id 
..-IlI-l 
lI-l ;j 

~~ 

Donaldson 

Walker 

~ 
0 

~ oj 
.j.J Id 

~~ 
ON 

.lI-l 

~ g 
~u 

SHH 
SHV 
SVV 
SVV 

SVV 
SVV 

0' 

Q) 
o.~ 

ON . . P-< ~ 
0 ON 

~Z .j.J~ 

Q) til 
..-1..-1 ;j 
lI-l Q) Id ~ lI-l'tJ ~ ON 'j 0 
~~ ~o 

MOM12-0108 5 
MOM12-0131 5 
MUM09-0074 5 
MPM09-0161 5 

22823 5 
22829 5 

IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS VT-903 

, ..... ---,~ . __ . .-
MUFFLER EXHAUST NOISE I 

@ 50 ft, dB (J! . 
.j.J~ ~ ~ 
til . >,Q) 
>.~ ~ .Q ~ (J) ON Q) ON ..-I 
~ o.~ ~ ~ 'tJ.j.J 'tJ . 

.j.J ON Q) (/)0 Q) U Q) <:!' 

~:5 P-<:5 :5~ .j.J .j.J ..-I~ ON Id ~ 
Q)~ ..c:~ ON ..-IlI-l ;j . 

Id 0'1 ..-I 0'1 0'1 . ~ d 0'1. Id .j.J o.;j til lI-l 
~ a ON a a a ON .Q .j.J til 

~~ 
Id Q) 

~~ ~~ ~:j 0.-1 ON Q)..-I ~8 Q) ~ 
0-- ~~ ~~ 

25-3/4 10 x 15 36 47.00 83 
26 10 x 15 34 49.00 83 

44-1/2 9 34 39.00 82 
44-1/2 9 41 31. 00 81 

44-1/2 9 34 82 
44-1/2 9 41 81 



IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS NH 220 

- _ .. _--' .... ,- --- -
MUFFLER EXHAUST NOISE L 

@ 50 ft, dB(A 

~ 
s:: 0 
0 Q) +I,...., ,...., ~ 

Q) mn 04,...., til 0 >'Q) 

~ OM 0 >.S:: s:: ..Q ~ 
, 

+I !II 0 III s:: {/) OM Q) OM ...-I 
+I 

~~ ~~ or! ..... 04 ..... ~ ,...., '0+1 '0 0 
~ 0 +I ..... +I OM Q) (J)o Q) 0 Q)<:I' 
Q) III Q) til ~-B 1lI-B -B,...., +I +I ...-I ..... OM !II ~ 

...-111-1 OM ...-1...-1 ::l 0 Q),...., .r::-- OM ...-111-1 ::l 0 
11-1 ::l o 11-1 11-1 Q) !II ~ !II 0- ...-I 0- 0- 0 ~ d 0- • !II +I 04::l til 11-1 

i~ ~ 5 11-1'0 ~ OM ~~ 
OM s:: S::0S:: OM ..Q +I til 

g~ 
!II Q) 

:il~ tl,?:! ,?:!::!. or! OM Q) ...-I 818 Q) P:; 
filU filO 0 ..... ~~ :1: ..... 

Alex-Tagg SHH 24 4 26 10 x 15 32 37.74 83.5 
SHH 2470 4 26 10 x 15 32 37.74 83 

SHV 2437 4 36 10 x 15 32 37.74 83 

SW 2435A 4 44-1/2 9 34 65.59 83 

Riker SW 9XD405 4 168 44-3/4 9 40.5 59.10 86 



IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS NH-220 T 

.- ---- ~ ... - .. P .. ~~ .--
MUFFLER EXHAUST NOISE 

@ 50 ft, dB(. 
-I:: . 

I-l 0 (!) .jJ ..... ..... I-l 
(!) S .,-l 0. ..... Ul . >.(!) 

~ 
(!) .jJ .,-l . >'1:: I:: .0 ~ .jJ III . Po. I:: til .,-l (!) .,-l .. 

.jJ 

~~ I-l~ 
.,-l ~ o.~ I-l ..... reI.jJ rei 

I-l U .jJ~ .jJ .,-l (!) <Il- (!) U (!) " (!) III Q) Ul ~:5 :~ :5 ..... .jJ .jJ M~ .,-l I'd I-l 
MII-I .,-l MM ~ . Q) ..... ..c:: ..... .... MII-I ~ 
11-1 ~ .11-1 11-1 (!) III ~ ttl tl'l tl'l. ~ d tl'l . ttl.jJ 

~~ 
Ul Ii 

~~ ~ § 11-1 rei ~ .... ~~ 
• ... I:: t: t: .... .0 .jJ III III ( 

f~ ~~ ~~ ........ Q) M ~8 Q) P 
rilU rilO O~ ~~ :I: ' 

Donaldson SHH MTM10-0006 4 27-3/4 10-1/8 32 32.96 82 

SHH MOM12-0100 4 26 10 x 15 36 38.63 81 
SHH MOM12-0108 5 25-3/4 10 x 15 36 47.11 82 

SHV MOM12-0131 5 26 10 x 15 34 48.68 81 

SHV MOM12-1000 4 26 10 x 15 34 67.92 78 

SW MUM09-0022 4 44-1/2 9 33 32.01 78 

SW MUM09-0063 4 44-1/2 9 34 33.51 77 

SW MUM09-0074 5 44-1/2 9 34 38.86 79 

SW MPM09-0141 4 44-1/2 9 43 47.89 76 

SW MPM09-0161 5 84 36 44-1/2 9 41 51.12 78 



IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS NH 230 

--- .-----. -_. - - .-
MUFFLER EXHAUST NOISE L 

@ SO ft, dB(A 

\.I 
s:: . 
0 <11 +l~ ~ \.I 

<11 I:l .... n.~ til . . :>"<11 

~ CIl +l ..... :>.. s:: s:: ..Q ~ 
, 

+l lIS . III s:: Ul .... CIl .... ..-i 
+l 

~~ \.I~ 
.... ~ n.~ \.I ~ 'O+l 'tl . 

\.I u +l~ +l .... <11 {I} <11 U <11<:1' 
CIl lIS <11 til tIl.c: Ill'll 'll~ +l +l ..-i ~ .... lIS \.I 

..-il!-! .... ..-i..-i ::s • ::S+l <11~ .c: ,.... .... ..-il!-! ::s . 
I!-! ::s • I!-! I!-! <11 lIS ~ lIS 0'1 ..-i 0'1 0'1 . ~ d 0'1 . 1IS+l n.::s till!-! 

I!-! ~ ~ § I!-! '0 ~ .... ~ s:: .... s:: s:: s:: .... ..Q +l til n.s:: III <11 

~~ i~ ~~ tl~ ~:j 
........ <11 ..-i 8!8 g~ CIl P: 

~u ~o 0 ..... :J; ~ ~~ 

Alex-Tagg SHH 24 4 26 10 x lS 32 37.74 84 

SHH 2470 4 26 10 x lS 32 37.74 84 

SHV 2437 4 26 10 x lS 32 37.74 83 

SW 243SA 4 44-1/2 9 34 6S.S9 82.S 

Donaldson SHH MTM10-0043 4 36 10 39 44.34 80 

SHV MOM12-01S4 4 26 10 x lS 36 43.78 81 

SVV MPM09-0063 4 44-1/2 9 34 33.S1 84 

SW MPM09-0141 4 84 36 44-1/2 9 43 47.89 81 

SW MPM09-0161 S 84 36 44-1/2 9 41 Sl.12 8S 

MTM10-00"38 81 

Walker SW 22828 82 

SW 22827 84 

SW 22829 S 44-1/2 9 41 8S 



IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS NH-250 

, •. -.--•• - r--•. _-'. - . -. 

MUFFLER EXHAUST NOISE 
@ 50 ft, dB ( 

s:: . 
H H 0 Q) -I.l~ ~ 

>'Q) Q) S .,-i ~~ Ul 
.Q ~ ~ Q) -I.l .,-i • >.s:: s:: 

r -I.l fI1 . P< s:: Ul .,-i Q) .,-i 
~ 'U-I.l 'U 0 .,-i ~ ~~ H -I.l Ul H 

Q) ~ Q) U Q) • H U ~g, H :z; -I.l~ -I.l .,-i 
.,-i nl H rn Ul..c: P<-£j -£j~ .j.l -I.l .-I ~ Q) fI1 (]J 

Q)--- ..c: ~ .,-i .-Ili-I ;:l .-Ili-I • ,-i '-;.-1 ;:l . ;:l -I.l 
fI1-1.l ~;:l Ul ~ fI1 ~ fI1 tTl .-I tTl tTl . ~ d tTl • li-I ;:l .li-I 4-l Q) 

.,-i .Q -I.l rn ~s:: fI1 I ~ § li-I'U ~ s:: .,-i s:: s::.s:: ~ ~ ;:l 0 ~ .,-i tl~ ~:j .,-i .,-i Q) .-I &8 ;:l nl Q) ~ 
~~ ~u ~~ ~Q ~~ Q~ ~ ..... Ul~ ~ , 

Alex-Tagg SHH 24 4 26 10 x 15 37.34 84 
SHH 2470 4 26 10 x 15 32 37.74 84 
SHV 2437 4 26 10 x 15 37.74 83 
SVV 2435A 4 44-1/2 9 34 65.59 84 

Donaldson SHH MOM12-0l00 4 26 10 x 15 36 38.63 83 
SHH MOM12-0108 5 25-3/4 10 x 15 36 47.11 84 
SHH MTMI0-0043 4 96 18 36 10-1/8 39 44.34 80 81 
SHV MOM12-1000 4 26 10 x 15 34 67.92 80 
SHV MOM12-0154 4 96 10 26 10 x 15 36 43.78 79 77 
SHV MOM12-0131 5 26 10 x 15 34 43.68 82 
SVV MTMI0-0038 63.00 80 
SVV MUM09-0022 4 44-1/2 9 33 32.01 79 
SVV MPM09-0063 4 44-1/2 9 34 33.51 78 
SVV MPM09-0074 5 44-1/2 9 34 38.86 80 
svv MOM09-0161 5 84 36 44-1/2 9 41 51.51 79 
svv MPM09-0141 4 84 36 44-1/2 9 43 47.89 77 78 

iRiker SHH 94007 4 156 16 31-1/2 9 x 14 45 49.90 86 80 
SHV 94006 4 216 96 35 9 x 14 49 51.51 85.5 75 
SVV 9XD405 4 168 40 44-1/2 9 40.5 59.10 86 74 



IV 
o 

~ 
(I) 

~ ..., 
1-1 U 
(I) cd 

...... ~ 
~ ::I 

~~ 

Stemco 

Walker 

~ 

~ .~ 
QJ ..., 
..., cd 

~~ 
• .-1 
.~ 

~ § 
MU 

SHH 
SHH 
SHH 
or 
SVV 
SHV 
SHV 
SVV 

SVV 

SVV 
SVV 
SVV 

-.-

(I) 
0.. ..... 

-.-I • . p., ~ 

I-I~ -.-I ..., ..... 
(I) til 

............ ::I . 
~ (I) cd ~ ~'O ~ • .-1 :il~ MO 

9400 4 
9864 4 

9344 4 

9855 4 
9854 4 
9349 4 
9349 
9349 
9300 4 

22827 
22828 4 
22829 5 

IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS NH-250 (CONTINUED) 

.. -_ ... 
MUFFLER EXHAUST NOISE I 

@ 50 ft, dB(ll . ..., ..... ..... 1-1 
til . . >,(1) 
>.~ ~ ..Q ~ · Ul -.-I (I) • .-1 ...... ..... 0.. ..... 1-1 ..... '0"" '0 · .j..I • .-1 (I) V} (I) U (1)<:1' 

~:5 p.,:5 :5 ..... ..., .j..l ........... • .-1 cd 1-1 
(I) ..... .c: ..... • .-1 ......~ ::I · cd tI' ...... tI' tI' . ~ d tI' • cd ..., 8:a tIl~ 

~~ 
• .-1 ~ ~ ~ ,.-1 ..Q ..., til cd (I) 

~S S::! • .-1 -.-I (I) ...... &8 g~ (I) p:: 
0 ..... ~ ..... ::f: .... 

26 10 x 15 40 39.36 81 81. 
112 33 10 45 50.58 80.5 

144 44 9 3~1/2 45.10 78.5 

197 28 10 29 41.06 78 
208 40-1/2 10 40 48.56 76 76 
144 24 44 9 46 52.23 80 
144 48 78 
144 72 78 
144 44 9 39 35.87 80 

84 
44-1/2 9 43 82 77 
44-1/2 9 41 85 79 



IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS NTC 270 

---'~-'---"""r-'--' 

MUFFLER EXHAUST NOISE 
@ 50 ft, dB( 

5:: 
J.I 0 Qi +l~ ~ J.I 
Qi ~:j O;~ til . >< Qi 

~ ·rl . ><5:: 5:: .0 ~ +l III . P< 5:: Ul ·rl Qi ·rl , 
+l 

~~ 
0 ·rl ~ O;~ J.I ~ "O+l "0 

J.I U J.I Z +l~ +l ·rl Qi V} Qi U Qi ' 
Qi III Qi til tilt:: P<:S :S~ +I +I .-I~ ·rl It! J.I 
.-III-l ·rl .-1.-1 ::l . ::l +I Qi-.. t:: ~ ·rl .-III-l ::l 
II-l ::l .II-l II-l Qi ttl ~ ttl tTl .-I tTl tTl . ~ ~ tTl • ttl +I 8:2 til ~ 

II-l ~ ~ § 1I-l"O ~ ·rl ~ 5:: ·rl 5:: 5:: 5:: 'rl ..Q +I til Ill' 
':I 0 ~~ ~::; ·rl ·rl Qi .-j &8 a)!! Qi ( f~ rilU ~~ rilO riI~ o~ ~~ ~ , 

Donaldson SHH MTMIO-0006 4 27-3/4 10-1/8 32 32.96 83 
SHH MOM12-0100 4 26 10 x 15 36 38.63 83 
SHH MOM12-0108 5 25-3/4 10 x 15 36 47.11 84 
SHV MOM12-0131 5 26 10 x 15 34 48.68 82 
SHV MOM12-0131 5 26 10 x 15 34 48.58 83 
SHV MOM12-1000 4 26 10 x 15 34 67.92 81 
SVV MOM09-0022 4 44-1/2 9 33 32.01 79 
SVV MUM09-0063 4 44-1/2 9 34 33.51 78 
SVV MUM09-0074 5 44-1/2 9 34 38.86 81 
SVV MPM09-0141 4 44-1/2 9 43 47.89 77 

SVV MPM09-0161 5 44-1/2 9 41 51.12 79 

Riker SVV 9XD405 4 44-3/4 9 40. c 59.10 86 
SVV 9XD505 5 240 44-3/4 9 45 69.32 72.1 



IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS NHCT-270-CT 

-. . r----t-.. _-.- o •• - ---
MUFFLER EXHAUST NOISE I 

@ 50 ft, dB (J! 
-t:: 

\.t 
S .S aJ .j..l~ ~ \.t 

aJ ~~ til . . >taJ 

~ 
Q) .j..l 'M • >tt:: t:: .0 ~ .j..l III . P< t:: (J) 'M aJ "M r-i 

.j.l 

~~ \.t~ "M ...... ~ ...... \.t ~ ro.j..l ro . 
\.t U .j..l ...... .j..l "M aJ (J) aJ U aJ~ 
Q) III aJ til ~:S P<:S :S~ 

.j..l .j.l r-i ...... "M III \.t 
r-ill-l "M r-ir-i ~ . aJ~ ..c:,.... "M r-ill-l ~ . 
11-1 ~ .11-1 11-1 aJ III m III 01 r-i 01 01 . m ~ 01 • Ill.j..l ~~ till!-

~~ ~8 
ll-lro 1a "M 1a t:: "M t:: t::.t:: "M .0 .j..l til Plt:: III a: 
i~ ~~ ~~ ~:j "M "M aJ r-i 8!8 g~ aJ ~ 

~o 0 ...... ~ ...... ~-

Alex-Tagg SVV 2435 A5 5 44-1/2 9 34 70.02 38 

Donaldson SHH MTM10-0043 4 36 10 39 27.00 82 

SHV MOM12-0154 4 26 10 x 15 36 44.00 81 

SVV MPM09-0063 4 44-1/2 9 34 34.00 84 
SVV MPM09-0141 48.00 82 
SVV MPM09-0161 4 44-1/2 9 43 31.00 85 
SVV MPM10-0038 63.00 80 

Walker SVV 22827 84 
SVV 22828 82 

SVV 22829 5 44-1/2 9 41 85 



IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS NTC-290 

"' --....... _--
MUFFLER EXHAUST NOISE 

@ 50 ft, dBI 

s::: . 
1-1 e .S Q) .jJ~ ~ 1-1 
Q) 0.. ..... UI . . :>"Q) 

~ 
Q) .j.I .'; . :>..s::: s::: .0 ~ .jJ III . p., s::: Ul .'; Q) .'; , 

.j.I 

~~ 1-1 ~ 
.'; ...... 0.. ...... 1-1 ..... 'tl.jJ 'tl 

1-1 () .jJ ...... .jJ .'; Q) V!- Q) () Q). 
Q) III Q) UI ~:5 p.,:5 :5 ..... .jJ .jJ r-i ...... .'; III 1-1 
r-i~ .'; r-ir-i ::s • Q)~ ..c:: ..... .'; r-i~ ::s 
~ ::s .~ lH Q) III ~ III t7l r-i t7l t7l . ~ d t7l . 1Il.jJ o..::s U1' 
~ ~ ~ § ~'tl ~.'; ~ s::: ..... s::: s::: s::: .'; .0 .jJ III u.s::: III 

£:E £~ riI~ &l~ ~:::! 
.'; .'; Q) r-i &8 ::s III Q)I 

rilU rilO 0 ...... ~ ...... Ul:E :E. 

Donaldson SHH MOM12-0100 4 26 10 x 15 36 39.00 83 

SHH MOM12-0108 5 25-3/4 10 x 15 36 47.00 85 

SHV MOM12-0131 5 26 10 x 15 34 49.00 83 

SHV MOM12-1000 68.00 82 

SVV MUM09-0022 4 44-1/2 9 33 32.00 80 

SVV MUM09-0074 5 44-1/2 9 34 39.00 81 

SVV MPM09-0141 4 44-1/2 9 43 48.00 78 

SVV MPM09-0161 44-1/2 9 41 31.00 80 

SVV MPM09-0197 33.00 77 

Riker SHV 94006 52.00 83.7* 

SVV 9XD-404 59.00 82.7* 

Walker SHH 21174 83 

SVV 22809 80 

SVV 22823 5 44-1/2 9 34 81 

SVV 22828 78 

SVV 22829 5 44-1/2 9 41 80 

*Vehicle Test Data 



IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS NTC-335 

r------......,..---r--------.,.-.--. -----.. , -------,..--------------__r---------

Alex-Tagg 

Donaldson 

Riker 

Stemco 

Walker 

SHH 2397 
SW 2418 

SHH MOM12-0108 
SHV MOM12-0131 
SW MUM09-0022 
SW MUM09-0074 
SW MPM09-0161 

SHV 94506 
SW 9XD404 
SW 9XD405 
SW 9XD505 

SW 9327 

SW 22829 
SW 22809 
SW 22823 

5 
5 

5 
5 
4 
5 
5 

5 
4 
4 
5 

5 

5 

5 

84 

168 
204 
240 

MUFFLER 

45 
44-1/2 

9 
9 

25-3/4 10}( 15 
26 10 x 15 

44-1/2 9 
44-1/2 9 

36 44-1/2 9 

33 
34 

36 
34 
33 
34 
41 

35 
44-3/4 
44-3/4 
44-3/4 

9 x 14 52 
9 40 
9 40.5 
9 45 

44 9 38.5 

44-1/2 9 41 

44-1/2 9 34 

62.02 
62.02 

47.11 
48.68 
32.01 
38.86 
31.00 

53.77 
59.10 
59.10 
69.32 

41.28 

EXHAUST NOISE I 
@ 50 ft, dB (1 

85 
84 

86 
84 
81 
83 
81 

84 
82.4 
82 
72.3 

79 

81 
81 
83 

7( 
8: 
71 
8: 
7' 

7 
8, 

7 
7 

8 



+:=0 

I 

N 
lT1 

._-

I-l 
Ol 

~ 
+l 

I-l U 
Ol ItS 
...-I~ 
'1-1 ::s 
~ I:: 

£~ 

Donaldson 

Riker 

Stemco 

Teck 

Walker 

,- .. 

j 

I 

-.. 

I 
I:: 

Ei .~ 
Ql+l 
+l ItS 

~~ 
'.-1 
.~ 

~ § 
r<lU 

SHH 
SHH 
SHV 
SW 
SW 

SHH 
SHV 
SW 

SHH 
SW 

SHH 
SHV 
SW 

SW 
SW 

-T ._._". 

Ol 
~~ 

• .-1 • . III I:: 

I-l~ • .-1 
+l'-" 

Ol UI 
...-1...-1 ::s • 
~ Ol ItS ~ ~'tl ~ . ..j £~ Ii: Q 

MOM12-0108 5 
5080B254 
MOM12-0131 5 
MPM09-0161 5 
MUM09-0074 5 
MPM09-0197 

94007 4 
94006 4 
9XD404 4 

9401 5 
9327 5 

D179 5 
D146 4 
505D9T 5 

22823 5 
22829 5 

IV-B EXHAUST SYSTEM DATA 

Bl .. !ine: CUMMINS NTC-350 

._ ... ·~_d ... ~· .... -...~ __ . ,. 

MUFFLER EXHAUST NOISE 
@ 50 ft, dB( . 

+l~ '"' I-l 
UI . . :>'Ol 
:>'1:: I:: .0 ~ til . .-1 Ol • .-1 . 

'-" 0.'-" I-l '"' 'tl+l 'tl 
+l • .-1 Ol (I)- Ol U Ol' 

~:S P-.:S :S~ +l +l ...-1'-" • .-1 ftI ~ Ol~ .g, ~ • .-1 ...-I~ 

ItS '" ...-I '" '" . ~ d . 1tS+l g:g U1t 

~~ 
• .-t ~ I::.~ • .-t .0 +l UI III 

&l~ ~~ • .-t • .-t 
~ rl 8!8 ::s ItS Oll 

0'-" -- tIl~ ~. 

96 18 26 10 x 15 36 47.11 80 8 
77 

96 10 26 10 x 15 34 48.68 82,84 8 
84 36 44-1/2 9 41 51.12 80,82 8 

44-1/2 9 34 38.86 84 
33.00 79 

168 16 31-1/2 9 x 14 45 49.90 86.5 
216 96 35 9 x 14 49 51.51 85.6 
168 40 44-3/4 9 40 59.10 82.4 

112 20 26 10 x 15 39.5 41.31 8 
150 48 44 9 38.5 42.93 79 7 

112 20 26 10 29 44.01 8 
41-1/4 10 30 42.27 

150 48 44-3/4 9 27 46.85 8 

44-1/2 9 34 8 
44-1/2 9 41 8 



N 
0'1 

~ 
Q) 

~ 
.jJ 

~ u 
(I) cd 
M~ 
~ ::l 
~ ~ 
f~ 

Alex-Tagg 

Donaldson 

Walker 

~ 
0 

Ei .~ 
Q) .jJ 
.jJ cd 

~~ 
.~ 
.~ 

..c: ~ 
>< 0 r£lU 

SVV 

SVV 
SVV 

SVV 
SVV 

._.......---

Q) 
o..~ 
.~ . . Po< ~ 

~ ~ 
.~ 

.jJ ....... 
Q) Ul 
MM ::l . 
~ (I) cd ~ ~ro ~ .~ f~ r£lO 

2418 5 

MUM09-0074 5 
MPM09-0161 5 

22823 5 
22829 5 

IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS NTA 370 

, .... _-"_ ......... ,._---.-- ------
MUFFLER EXHAUST NOISE LE 

@ 50 ft, dB(A) 

.jJ~ ~ ~ 
Ul . ;>'Q) 
;>, ~ ~ .Q ~ 

, 
Ul .~ (I) .~ M 
~ o..~ ~ ~ ro.jJ ro . 

.jJ .~ (I) {J)o Q) U Q)q< 
Ul ..c: Po<:5 :5 .... 

.jJ .jJ M ....... .~ cd ~ 
::l .jJ (I) .... .g, ~ .~ M~ ::l . 
cd 01 M 01 01 . ~ ~ cd.jJ o..::l Ul~ 

~ ~ .~ ~ ~ ~ .~ .Q .jJ Ul §'~ cd (I) 

r£lS ~S S:j .~ .~ (I) M 818 (I) ~ 
0 ....... ~ ~ Ul~ ~ ....... 

44-1/2 9 34 62.02 84 

44-1/2 9 34 38.86 84 
84 36 44-1/2 9 41 31. 00 82 

44-1/2 9 34 84 
44-1/2 9 41 82 



IV-B EXHAUST SYSTEM DATA 

Engine: CUMMINS N-927 

I ---_. . ... -........ , ... ~ --- I 
---

~ 
MUFFLER EXHAUST NOISE 

J @ 50 ft, dB( 

.:::: . 
$.l 0 Q) +I ..... ..... $.l 
Q) ~ 'j 0. ..... til . . >,Q) 

~ 
.,-i . >'1:: ~ .Q ~ +I nj . AI I:: {J) .,-i Q) -,-i , 

+I 

~~ $.l~ 
.,-i ~ o.~ $.l ..... '0+1 'tl 

$.l U +I~ +I .,-i Q) V!- Q) U Q)' 

Q) "' 
Q) til ~:5 AI:5 :5 .... +I +I r-I~ 

.,-i "' $.l 
r-I4-I .,-i r-Ir-I ::s • Q) ..... .a ..... .,-i r-I4-I ::s 
4-1 ::s .4-1 4-1 Q) "' ~ "' 0'1 

r-I 0'1 0'1 . ~ ~ 0'1 • "'+I 8:g tilt 

~~ ~ § 4-I'tl ~ .,-i ~~ 
.,-i I:: I:: I:: .,-i .Q +I til "' ii! ~~ ~~ 

.,-i .,-i Q) r-I 8!8 g)lJ Q)I 
r.:IU r.:IO o~ ~-- :1:-

Donaldson SHH MTM10-0006 4 27-3/4 10-1/8 32 32.96 84 

SHH MTM10-0043 4 36 10-1/8 39 44.34 8 

SHH MTM10-0048 4 27-3/4 10-1/8 34 82 

SHH MOM12-0100 4 26 10 x 15 36 38.63 85 

SHH MOM12-0108 5 25-3/4 10 x 15 36 47.11 89 

SHV MOM12-0154 4 26 10 x 15 36 43.78 81 

SHV MOM12-0176 5 26 10 x 15 37 88 

SHV MOM12-1000 4 26 10 x 15 34 67.92 87 

SVV MUM09-0022 4 44-1/2 9 33 32.01 86 

SVV MPM09-0063 4 44-1/2 9 34 33.51 84 

SVV MPM09-01"i1 4 44-1/2 9 43 47.89 82 

SVV MPM09-0161 5 84 36 44-1/2 9 41 51.12 85 
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w 
o 

1-1 
Q) 

~ 
.j.l 

1-1 U 
Q) Id 

..-l\i.l 
\i.l ::I 
\i.l ~ 
f~ 

Donaldson 

Riker 

Stemco 

Walker 

I:: 
0 

S -rl 
Q) .j.l 
.j.l Id 

~~ 
{}) ~ 

-rl 
.\i.l 

~ § 
~o 

SHH 
SHH 
SHH 
SHV 
SVV 
SVV 
SVV 
DHV 
DVV 

SHH 
DVV 

SVV 
DVV 
or 

DHH 

SHH 
SVV 
SVV 

. 
0 

l-lZ 
Q) 

..-l..-l 
\i.l Q) 
\i.l'(j 

f:i! 

MTM10-0043 
MTM10-0048 
MOM12-0l00 
MOM12-0154 
MPM19-0063 
MPM09-0141 
MSM09-0142 
MBM08-5083 
MTM08-5078 

94007 
9XD304 

9336 

9345 

21174 
22828 
22827 

IV-B EXHAUST SYSTEM DATA 

Engine: DETROIT DIESEL 6V-53N 

--_ .. __ ... ,-.. _._ .. - ... 
MUFFLER 

Q) .j.l~ ~ 

~~ Ul . 
-rl • >. I:: I:: P< I:: {}) -rl Q) -rl 

-rl ~ ~~ l-l 
.j.l~ .j.l -rl Q) 
en ~:5 P<:5 :5~ .j.l .j.l 
::I • Q) ..... .g ~ 
Id ~ Id ~ ..-l ~ ~ . ~ ~ . 
~ -rl ~ I:: -rl I:: I:: I:: -rl .0 

~3 ~3 3:j -.-I -rl Q) ..-l 
~o o~ ~ ~ 

4 36 10-1/8 39 
4 27-3/4 10-1/8 34 
4 26 10 x 15 36 
4 26 10 x 15 36 
4 44-1/2 9 34 
4 44-1/2 9 43 
4 44-1/2 9 39 

4 31-1/2 9 x 14 45 
3 156 44-3/4 9 38 

4 44 9 39.5 

3.5 36 9 35.3 

EXHAUST NOISE Ll 
@ 50 ft, dB(A' 

.. 

l-l 
>'Q) 

.0 ~ 
, 

..-l 
~ '(j.j.l '(j 
V>- Q) U <V~ 

..-l~ -rl Id l-l 
-rl ..-l\i.l ::I . 
Id.j.l ~::I Ul\i.l 
.j.l en ~I:: Id Q) 

&8 ::I Id Q) ~ 
{})~ ~~ 

44.34 82 
85 

38.63 87 
43.78 79 
33.51 85 
47.89 83 
42.48 81 

82 
82 

49.90 88 
55.01 82.8 

40.40 78 

34.68 78.5 

87 
83 
87 



w ...... 

, 

I-l 
<lJ 

~ 
+l 

I-l U 
<lJ III 
r-Ill4 
Il4 ::l 
Il4 ~ 
:f~ 

Donaldson 

Walker 

I:: 
0 

S 'H 
(j) +l 
+l III 

~~ 
'H 

.1l4 

~ § 
[itt) 

SHH 
SHV 
SW 
DHH 
SHV 
DW 

SHH 

. 
0 

I-l Z 
Q) 
r-Ir-I 
Il4 <lJ 
1l4'd 

i:il 

MTM10-0043 
MBM10-0002 
MPM09-0141 
MOM09-0140 
MOM09-0140 
MSM09-0146 

21465 

IV-B EXHAUST SYSTEM DATA 

Engine: DETROIT DIES2T, 'W-53N 

.... _-_. t-"'"-, .... -, .----r--'-'-----' 
MUFFLER EXHAUST NOISE 

@ 50 ft, dB( 

<lJ +l~ ~ I-l 
o.~ UI . :>'<lJ 

'H . :>'1:: I:: .0 ~ A< I:: til 'H <lJ 'H , 
'H ~ o.~ I-l ~ 'd+l 'd 

+l-- +l 'H <lJ V). Q) U Q)' 
UI U1..c: A<:5 :5~ +l +l r-I -- 'H III I-l 
::l . ::I +l <lJ~ ..c: ~ 'H r-Ill4 ::l 
III ~ III tJ'I r-I tJ'I tJ'I . ~ ~ tJ'I • III +l o.::l U1' 

~ 'H ~ I:: 'H I:: I:: I:: 'H .0 +l UI 0.1:: III 
[it~ ~~ ~::j ........ <lJ r-I &l8 ~~ Q)I 

[itO 0-- ~'" ~. 

4 36 10 39 27.00 83 
32.00 86 

4 44-1/2 9 43 48.00 84 
30.00 80 
30.00 77 
26.00 78 

86 
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w 
w 

1-1 
Q) 

~ 
+l 

1-1 U 
Q) ttl 
.-14-1 
4-1 :;:l 

4-1 ~ 
fx 

A1ex-Tagg 

Donaldson 

Riker 

Stemco 

Teck 

s:: 
S o~ 
Q) +l 
+l ttl 

~~ 
OM 

.4-1 

~ g 
rilU 

SHH 
SVV 

SHH 
SHH 
SHH 
SHV 
SHV 
SVV 
SVV 
SVV 

SHH 
SH 
SHV 
SVV 

SVV 
SVV 

SHH 
SHV 
SVV 

0 
I-lZ 
<1l 

.-1.-1 
4-1 <1l 
4-1'0 

f~ 

2458 
2417C 

MTM10-0006 
MOM12-0100 
MTM10-0043 
MOM12-0131 
MOM12-0154 
MPM09-0063 
MPM09-0141 
MSM09-0142 

94307 
94007 
94306 
9XD405 

9336 
9349 

038 
0146 
405 D9T 

IV-B EXHAUST SYSTm1 DATA 

Engine: DETROIT DIESEL 6-71N 

-- - ·._·_.·T -_0. 
MUFFLER 

Q) +l~ ~ 

o.~ Ul . . 
OM . >0 s:: s:: P.. s:: Ul OM Q) OM 

OM ~ o.~ I-l 
+l~ +l -M Q) 
Ul Ul.c:: P..:5 :5,... +l +l 
:;:l • :;:l +l (I),... .c::~ 

ttl ~ ttl t1' .-I t1' t1' . ~ ~ t1' • 

~ oM ~ s:: OM s:: s:: I:: OM .0 

~~ ~:j OM OM <1l .-I 
rilO riI~ o~ ~'-' 

4 48 9 37 
4 21 10 x 15 28 

4 27-3/4 10-1/8 32 
4 26 10 x 15 36 
4 36 10 39 
5 26 10 x 15 34 
4 26 10 x 15 36 
4 44-1/2 9 34 
4 44-1/2 9 43 
4 44-1/2 9 39 

3.5 156 16 31-1/2 9 x 14 43 
4 31-1/2 9 x 14 45 

3.5 216 96 35 9 .x 14 43 
4 192 40 44-3/4 9 40.5 

4 44 9 39.5 
4 44 9 

4 
4 
4 

---. ---.-----
EXHAUST NOISE 

@ 50 ft, dB ( 

I-l 
>OQ) 

.0 ~ r 
~ 'O+l '0 
V)- Q) U Q) ~ 

.-I~ OM ttl I-l 
OM .-14-1 :;:l 
ttl+l o.:;:l Ul ~ 
+l U) g.1:: ttl ( 

&8 Q) ~ Ul~ X ~ 

58.94 86 
53.90 84.5 

32.96 86 
38.63 88 
44.34 81 
48.68 89 
43.78 83 7' 
33.51 88 
47.89 85 
42.48 82 81 

48.03 87.2 8 
49.90 87.2 
48.03 86 7 
59.10 87 7 

40.40 78 
50.22 77 7 

90.5 
80.5 
85 



IV-B EXHAUST SYSTEM DATA 

Engine: DETROIT DIESEL 6-71T 

~ ..... -, .. . .•.. ,_ .•.... ,," ........... -------
MUFFLER EXHAUST NOISE 1 

@ 50 ft, dB (l 

~ 
~ 
0 Q) .j..l~ ~ ~ 

Q) S OM o.~ Ul . ;:"'Q) 

~ 
Q) .j..l oM . ;:..,~ ~ ..0 ~ .j..l (1j . III ~ CIl OM Q) OM ..-

.j..l 

~~ 
0 OM ~ o.~ ~ ~ "O.j..l "0 

~ U ~ Z .j..l~ .j..l OM Q) <J>. Q) U Q) '<j 
Q) (1j Q) Ul ~:S 1ll:S :S~ 

.j..l .j..l ..-t ~ OM (1j ~ 
..-t4-l OM ..-t..-t ::I • Q)~ .t::~ OM ..-t4-l ::I 
4-l ::I .4-l 4-l <ll (1j ~ (1j tJI ..-t tJI tJI . ~ ~ tJI • (1j .j..l 0.::1 Ul 4-
4-l § ~ § 4-l"O ~ OM ~ ~ OM ~ ~ ~ OM ..0 .j..l Ul o.~ (1j Q 

f~ i~ fil~ ~~ ~::!. OM OM Q) ..-t 8!8 g~ <ll P 
filU filCl cl~ ~~ ~ .... 

Donaldson SHH MOM12-0108 5 25-3/4 10 x 15 36 47.11 81 
SHV MOM12-0131 5 26 10 x 15 34 48.68 80 
SW MUM09-0022 4 44-1/2 9 33 32.01 77 

SW MUM09-0074 5 44-1/2 9 34 38.86 81 
SW MUM09-0161 5 84 36 44-1/2 9 41 51.12 78 



w 
<.n 

s:: 
~ 0 
(l) S -.-I 

~ (l) +.l 
+.l f1l 

+.l 

~~ ~ u 
(l) f1l 
r-III-I -.-I 
11-1 ::I .11-1 
11-1 ~ ~ § f:l: ~'1 U 

Alex-Tagg SHH 
SVV 

Donaldson SHH 
SHH 
SHV 
SHV 
SVV 
SVV 
SVV 
SVV 
SVV 
DVV 
DVV 
DVV 

Riker SHH 
SHH 
SHV 
DVV 
DVV 

Walker SHH 
SVV 

*vehicle Test Data 

. 
0 

~ Z 
(l) 
r-Ir-I 
11-1 (l) 
1I-I'tI 

f~ 

2458 
2517C 

MTMI0-0006 
MOM12-0100 
MOM12-0154 
MOM12-0131 
MUM09-0022 
MPM09-0063 
MPM09-0141 
MSM09-0142 
MTMI0-0038 
MTM08-5078 
MPM09-0115 
MSM09-0135 

94307 
94007 
94306 
9XD304 
9XD354 

21174 
22828 

IV-B EXHAUST SYSTEM DATA 

Engine: DETROIT DIESEL 6V-71 

. --'-- r--'''-'~'" "'"_ .. "-
MUFFLER EXHAUST NOISE 

@ 50 ft, dBC 
.-. 

(l) +.l~ ~ ~ 
o.~ til . :>,(l) 

-.-I • :>, s:: s:: .Q ~ P< s:: (I) -.-I (l) -.-I r 
-.-I ...... 0. ...... ~ ~ 'tI+.l 'tI 

+.l ...... +.l -.-I (l) V} (l) U (l) '" 
til tIl..c: P<ii ii~ +.l +.l r-I ...... -.-I II! ~ 
::I • ::I +.l (l)~ ..c: ~ -.-I r-III-I ::I 
f1l ~ f1l IJl r-I IJl IJl . ~ d IJl f1l+.l 0.::1 til 'I 

~ -.-I ~ s:: -.-I s:: s::.s:: -.-I .Q +.l til ~~ f1l ( 

f.tl~ ~~ ~~ -.-I -.-I (l) r-I &8 (l) P 
f.tl0 0 ...... ~~ (1):1: ::s ~ 

4 48 9 37 58.94 85 
4 21 10 x 15 28 53.90 84.5 

4 27-3/4 10-1/8 32 32.96 86 
4 26 10 x 15 36 38.63 88 
4 26 10 x 15 36 43.78 84 
5 26 10 x 15 34 48.68 81 
4 44-1/2 9 33 32.01 78 
4 44-1/2 9 34 33.51 88 
4 44-1/2 9 43 47.89 86 
4 44-1/2 9 39 42.48 83 
5 43-1/2 10-1/8 44 84 
3 29 8-1/2 25 81 

3.5 44-1/2 9 32 38.81 87 
4 44-1/2 9 35 41.46 82 

3.5 31-1/2 9 x 14 43 48.03 86 * 

4 45 49.90 85.6* 
3.5 35 9 x 14 43 48.03 84 * 

3 156 44-3/4 9 38 55.01 85.2* 
3.5 156 44-3/4 9 39 57.07 86.3* 

88 
86 



w 
(J) 

~ 
(1) 

~ 
-tJ 

~ U 
(1) cd 
.-14-1 
4-1 ::I 
4-1 ~ 
:i!:t 

Donaldson 

I:l 
0 S .,-l 

(1) -tJ 
-tJ cd . 
~~ ~ :£ 

(1) 
• ,-l .-1.-1 

.4-1 4-1 (1) 

~ g 4-1'0 

:i!~ MU 

SHH MOM12-0108 
SW MUM09-0074 
SW MPM09-0161 
DHH MTM08-5078 

IV-B EXHAUST SYSTEM DATA 

Engine: DETROIT DIESEL 6V-71T 

_ ............... _.- .-.-~ 

MUFFLER 

. 
(1) -tJ~ ~ 

o.~ Ul . 
.,-l . >. I:l I:l Il. I:l til .,-l (1) .,-l 

.,-l ~ o.~ ~ 
-tJ~ -tJ .,-l (1) 
Ul ~ii Il.ii ii~ -tJ -tJ 
::I • (1),..... ..c: ,..... 
cd ~ cd 0'> .-I 0'> 0'> . ~ ~ 0'> . 
~.,-l ~S 

.,-l I:l I:l I:l .,-l .0 

~3 3:'-;' .,-l.,-l (1) .--j 
MO o~ ~~ 

5 25-3/4 10 x 15 36 
5 44-1/2 9 34 
5 84 36 44-1/2 9 41 
3 29 8-1/2 25 

EXHAUST NOISE 1 
@ 50 ft, dB (J 

-
~ 

>. (1) 

.0 ~ .-
~ 'O-tJ '0 
Vl- (1) U (1) ":l 

.-I~ .,-l cd ~ 
.,-l .-14-1 ;::J 
cd-tJ 0.;::J Ul 4-
-tJ Ul 0.1:l cd Q 

&8 a~ (1) P 
:t~ 

47.11 82 
38.86 82 
51.12 79 

83 



IV-B EXHAUST SYSTEM DATA 

Engine: DETROIT DIESEL 8V-71 

-,,-. - ----" .. , -,., .. -------
MUFFLER EXHAUST NOISE 

@ 50 ft, dB ( 

C 
~ 0 Q) .j.J~ ~ H 
Q) mIl o.~ en . . ><Q) 

~ OM . ><~ C .0 ~ .j.J III p.., ~ {}) OM Q) OM r 
.j.J 

~~ 
0 OM ~ o.~ ~ ~ 'o.j.J '0 

~ u ~ Z .j.J~ .j.J OM Q) V)- Q) U Q) • 
Q) III Q) en ~:s p..,:s :s~ .j.J .j.J ..-I~ -M m ~ 
..-14-1 OM ..-1..-1 ::l • Q)~ -&~ OM ..-14-1 ::l 
4-1 ::l .4-1 4-1 Q) III ~ III tTl ..-I tTl tTl . ~ d 1lI.j.J 

fr g en ~ 

4-1 ~ ~ § 4-1'0 ~ OM ~ s:: OM s:: ~ s:: OM • .j.J en III I 

£~ ':I 0 rzl~ ~~ ~::! OM o,oj Q) .0 &8 Q) ~ 
rzlU ~~ rzlCl Cl~ ~~ {})~ ~ , 

Alex-Tagg SHH 2478 5 42 9 32 70.02 84.5 

SW 2533 3.5 56 9 39 73.09 83 
SW 2435 AS 5 44-1/2 9 34 70.02 86 
DW 2531 4 44-1/2 9 33 66.72 84 
DW 2435 A 4 44-1/2 9 34 65.59 84 

Donaldson SHH MOM12-0108 5 25-3/4 10 x 15 36 34.00 9 
SHV MOM12-0131 5 26 10 x 15 34 48.68 86 9 

SHV MOM12-0176 4 26 10 x 15 37 53.22 8 

SW MPM09-0063 4 44-1/2 9 34 33.51 87 8 

SW MPM09-0141 4 44-1/2 9 43 47.89 84 8 

SW MTM10-0038 83 8 

SW WSM09-0212 77 

SW MKMl0-0064 81 

SW MPM09-0141 4 44-1/2 9 43 47.89 8 

DHH MZM08-5008 8 

DHH MTM10-0043 4 36 10 39 44.34 8 

DHV MBM10-0002 32.00 83 

DHV MOM12-0154 4 26 10 x 15 35 43.78 8 

DW WSM09-0211 76 

DW MSM09-0146 3.5 44-1/2 9 39 43.42 77 8 

DW MPM09-0115 3.5 44-1/2 9 32 38.81 85 8 

DW MSM09-0135 4 44-1/2 9 35 41.46 81 8 

• 
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Q) III 
r-I\i.l 
\i.l ::l 
\i.l ~ ix 

Riker 

Stemco 

~ 
0 

mIl 
.jJ III 

fJJ ~ ~ 
• .-4 

.\i.l 

~ S 
rilU 

SHH 
SHV 
SHV 
SHV 
SVV 
SVV 
SVV 

SVV 
DHH 
DHH 
DHH 
DHV 
DHV 
DHV 
DVV 

SHV 
SVV 
SVV 
SVV 

DHH 
DHV 

~--- ....... 

Q) 
O!~ 

• .-4 • . Il< ~ 

~~ • .-4 
.jJ ...... 

Q) fJJ 
r-Ir-I ::l • 
\i.l Q) III ~ \i.l'tl ~ • .-4 i~ rilO 

94007 4 
94006 4 
94306 3.5 
94506 5 
9XD405 4 
9XD505 5 
81002 4 

10005 4 
94007 4 
94307 3.5 
94507 5 
94306 3.5 
94006 4 
94506 5 
9XD404 4 

9416 4 
9866 
9344 4 
9344 & 4 
Wye 9867 
9345 4 
9416 4 

IV-B EXHAUST SYSTEM DATA 

Engine: DETROIT DIESEL 8V-71 (CONTINUED) 

• _ ... '--_ .... .. - _._---
MUFFLER EXHAUST NOISE 1 

@ 50 ft., dB (J 

.jJ~ ..... ~ 
fJJ . . :>tQ) 
:>t~ ~ ,Q ~ Ul • .-4 Q) • .-4 .-
~ O!~ ~ -- 'tl.jJ 'tl 

.jJ • .-4 Q) (J). Q) U Q) ~ 

~:5 ~~ :5~ .jJ .jJ r-I ~ • .-4 III ~ 
Q) ..... ..c:~ • .-4 r-I\i.l ::l 

III tJ'I tJ'I . ~ r:: 
tJ'I • 1lI.jJ O!::l fJJ II-

~ ~ • .-4 ~ ~.~ • .-4 ,Q .jJ fJJ ~~ III 0 

riI~ ~~ ~::. • .-4 • .-4 Q) r-I 818 Q) Il 
0 ...... ~~ UlX x~ 

156 16 31-1/2 9 x 14 45 49.90 85 
216 96 35 9 x 14 49 51. 51 83 8~ 

35 9 x 14 43 48.03 83.2 7~ 

35 9 x 14 52 53.77 83.7 7~ 

192 40 44-3/4 9 40.5 59.10 86.6 8C 
44-3/4 9 45 69.32 85.7 7~ 

46 8-1/4 x 52 83 8! 
11-1/2 

44-3 /4 10 49 82 8! 

156 16 31-1/2 9 x 14 45 49.90 85.4 8: 
31-1/2 9 x 14 43 48.03 86.2 71 
31-1/2 9 x 14 48 52.37 87 

35 9 x 14 43 48.03 83.9 8: 

228 96 35 9 x 14 49 51.51 83.9 8' 
35 9 x 14 52 53.77 86 8 

158 44-3/4 9 40 49.10 85.7 8. 

8 
78 8 

243 44 9 80 8 
7 

8 
8 
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-I=" 
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I-l 
Q) 

~ 
+I 

I-l U 
Q) rei 
..-I~ 
~ ::I 
~ ~ 
f:l: 

Donaldson 

Riker 

vlalker 

s:: 
0 

m -j 
+I rei 

~~ 
-,-i 
.~ 

~ § 
r.lU 

DHH 
DHV 
DVV 
DVV 
DVV 
DVV 

DHH 
DVV 

DVV 
DVV 

Q) 
Pl~ 

-,-i . . PI s:: 

I-l~ -,-i 
+I ..... 

Q) Ul 
..-1..-1 ::I • 
~ Q) rei m ~'tl ~ -,-i fj! r.lO 

MTM10-0006 
MOM12-0154 4 
MPM09-0063 4 
MPM09-0141 4 
MSM09-0142 
MTM10-0038 

94007 
9XD-404 4 

22827 
22828 

IV-B EXHAUST SYSTEM DATA 

Engine: DETROIT DIESEL 12V-71N 

_r"_'.~ .. '. "-'- -
MUFFLER EXHAUST NOISE L 

@ 50 ft, dB(A . 
+I~ ~ ~ 
Ul . . :>,Q) 
:>.s:: s:: .Q ~ 

, 
til -,-i Q) -,-i ..-I ..... Pl ..... I-l ~ 'tl+l 'tl . 
+I -,-i Q) ~ Q) U Q)'<I' 

~:5 PI:5 :5 .... -iJ +I ..-I ..... -,-i rei ~ Q)~ ,c~ -,-i ..-I~ . 
rei lJI ..-I lJI lJI· m d lJI • reI-iJ Pl::l Ul~ 

~ s:: -.-I s:: s:: s:: -,-i .Q -iJ Ul ~s:: rei Q) 

r.l~ &l~ ~::. -.-I.,-i Q) ..-I &8 g~ Q) P:; 
0 ..... ~ ..... :1: ..... 

33.00 86 
26 10 x 15 36 44.00 84 

44-1/2 9 34 34.00 89 
44-1/2 9 43 48.00 86 

42.00 83 
63.00 85 

50.00 87.7 
44-3/4 9 40 59.00 87 

89 
86 



IV-B EXHAUST SYSTEM DATA 

Engine: MACK ENDT 675 

_, .. ,_-"'- --" ... ~ ---~.~ ' .. _-'- -..... ------
MUFFLER EXHAUST NOISE 

@ 50 ft, dB( 
--

~ 
~ 0 (I) +l~ ~ ~ 
(I) S oM ~~ Ul . >t(l) 

~ (I) +l OM • >t ~ ~ .0 ~ +l III . P-. ~ U) OM (I) OM , 
+l 

~~ ~ ~ 
oM '-' ~'-' ~ ~ 'tJ+l 'tJ 

~ U +l'-' +l OM (I) {J)- (I) U (I) • 
(I) III (I) [}I 

~:5 P-.:5 :5~ +l +l ~'-' OM I'd ~ 
~\1.4 OM ~~ ::I • (I)~ .g, ~ oM ~\1.4 ::I 
\1.4 ::I .\1.4 \1.4 (I) I'd ~ I'd t:r> ~ t:r> t:r> . ~ d III +l ~::I [}It 

\1.4 ~ ~ § \I.4'tJ ~ OM ~ ~ OM ~ ~o~ OM .0 +l [}I ~~ III 

f~ &l~ ~:::!. OM OM (I) ~ &8 g~ (1)1 f~ filU filQ fil~ Q'-' ~~ ~ , 

Alex-Tagg SHH 1393 46.00 85 

SHV 1393 46000 84 

Donaldson SHH MTM12-0043 4 44.34 7 

MOM12-l000 68.00 76 

Mack SHV 2ME36l-P3 4 7 

SHV 2ME36l-P5 5 34.73 85 7 

SVV 2ME335A 4 7 

SVV 2ME336B 4 7 

Stemco SHH 9400 4 7 

SHV 9926 4 48.78 7 

SVV 9300 4 36.00 71 7 

Teck SHH D38 4 28.62 7 

SHV 4l9DT 4 33.94 7 

Walker SVV 22409 75 
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IV-C INTAKE SYSTEM .DATA . 

Engine: CUMMINS - MODEL NO. V-555 

---

I-l ffi 
Air Cleaner Specifications 

I-l Q) I-l Q) +l ...... 
Q) ~ Q) a. ...... Ul -II 

~.j..I ~ 0 or! :>.~ 
Po I:: Ul \.l 

Q) U Q) Z or! . Q) 
r-l I1l r-l Q)~ Q) 0'1 .t: +l +l 
UIH Ur-l ~ ~;j +l ...... Q) ...... ~ ...... 
I-l ::s Q) . Q) 0'1 . ~ d 0'1 . 
o~ ~ 

1-l'O +l I1l +l I:: 

~ 
I:: I:: o@ ~ 

o~ ~ t: or! t: 0 ~::. 
or! or! 

HO HU 0 ...... :;,= ...... 

Donaldson FWA14-0033 1 Dry 
EBA13-0018 1,3 Dry 25.0 13.0 35.0 

(*) Numbers refer to Fig. 5.4, page 79 

...... 
(I)-

r-l~ 

or! 
I1l +l 
+l Ul 

&8 

131. 00 
113.00 



+' 
w 

IV-C INTAKE SYSTEM DATA 

Engine: CUMMINS - MODEL NO. V-903 

Air Cleaner Specifications 
1-1 ~ 

1-1 III 1-1 III -1-1 ....... 
III ~ III 0. ....... 

til '" 
fJ -1-1 fJ 0 OM . ><~ 

Po. ~ U) 1-1 
III U III Z OM . III 

..-f rd ..-f Ill~ III tTl ..c: -1-1 -1-1 
UlI-I U..-f ~ ~;j -1-1 ....... Ill ....... ..c: ....... 

::J III . Q) tTl . ~ ~ tTl . 
o~ ~ 

1-1'0 -1-1 rd -1-1 ~ 

~ 
~ ~ OM .Q 

~~ ~ OM c: 0 S::' OM o~ Ill..-f 
HO HU o~ ~~ 

Donaldson FHG14-0121 6.0 1 Dry 21.5 14.0 41.0 

EBA13-0018 1,3 Dry 25.0 13 .0 35.0 
EBB22-0022 2 Dry 

(*) Numbers refer to F~g. 5.4, page 79 

I 
I 

I 
I 

I 
....... 
{I)-

.-i ~ 
OM 
rd -1-1 

-1-1 til 

&8 

183.00 
113.00 
163.00 



IV-C INTAKE SYSTEM DATA 

Engine: CUMMINS - MODEL NO. NH250 

,...., 
a: ::. a: 

Air Cleaner Specifications ~ 

1-1 m <L 
1-1 <U 1-1 Q) +J ....... u: 
<U 1-1 Q) 0. ....... 00 ... .,... 

~.B ~ 0 . ~ . :;., .... ~ Po. s:: U) 1-1 ....... 
Q) U Q)Z .~ . Q) (f)-

.... 11:1 .... Q) .... Q) 01 £ ....... +J +J ........ 0. 
U~ U .... ~ ~;;:l Q) ....... .c:: ....... .~ ~ 

::s <U . Q) 01' ~ d 01 . II:I+J II 

~~ 
l-lre +J 11:1 +J s:: 

~ 
s:: s:: .~ .0 +J 00 + 

'.4! ~ s:: .~ s:: 0 ~::. .~ .~ Q) .... &8 1= 
HC HU c .... ~ .... I-

Vortox AB120 A4 5-1/2 1,3 Dry 19-3/8 12 23.0 74.21 7C 
G135 AC2 5-1/2 2,3 Oil 19-9/16 13-9/16 38.0 77.78 7] 

1 Oil 6i 

Farr T-519 2 Dry 10 24 x 27 62 6L 
T-519 1 Dry 10 24 x 27 62 5~ 

(*) Numbers refer to Fig. 5.4, page 79 
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IV-C INTAKE SYSTEM DATA 

Engine: CUMMINS-MODEL NO. NTC-335 

-

m 
Air Cleaner Specifications 

1-1 
1-1 Q) H Q) +l~ 
Q) 1-1 Q) o.~ U) i< 

@B @ . OM . ><~ 

0 A< .: til 1-1 
Q) U Q) Z OM . Q) 

..... "' ..... Q)~ Q) iJ' .c: +l +l 
U~ U ..... ~ ~;j +l~ Q)~ .c:~ 

::I Q) . Q) iJ' . @ d iJ' . 
. ~ ~ 

1-1'0 
+l "' 

+l .: 

~ 
.: .: o@ ~ 

~~ .: OM .: 0 ~:j OM OM 
HO HU O~ :J:~ 

Donaldson EBA15-0005 1,3 Dry 
FHG16-0116 6.0 1 Dry 23.0 16.0 50.0 
EBB16-0007 4 Dry 

Vortox AB160 B4 6.0 1,3 Dry 24-5/8 16-1/16 40.0 
G160 BE2 1,3 Oil 
AE160 B4 2 Dry 

(*) Numbers refer to Fig. 5.4, page 79 

-

~ 

{J)o 

..... ~ 
OM 

"' +l +l U) 
Q) 0 
il:U 

45.00 
134.00 
122.00 

123.00 
102.00 
123.00 
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IV-C INTAKE SYSTEM DATA 

Engine: CUMMINS - MODEL NO. NTC-350 

Air Cleaner Specifications 
~ @ 

~ Q) ~ Q) +l~ 

Ql ~ Ql o..~ Ul '" lii +l lii . ·M . ><~ 
0 p., Q Ul ~ 

Ql t> Ql Z ·M . Ql 

..-t nl ..-t Ql~ Ql 0- ..c:: +l +l 
()'I-I ()..-t ~ ~;;j +l~ Ql~ ..c::~ 

:l Q) . Q) 0- . la ~ 0- . 
. ~ ~ 

~"CI +l nl +l Q 

~ 
Q Q on: ~ .;;1 ~ Q ·M Q 0 ~:::!. ·M ·M 

HO H() O~ ~~ 

Donaldson FHG16-0116 6.0 1 Dry 23.0 16.0 50.0 

Fram 242338 

(*) Numbers refer to F~g. 5.4, page 79 

.--
~ 
0: ..: 
Q 
u ., 

~ 
~ 
i< 

v; 
..-t~ Q 
·M ..!. 
nl +l n 
+l Ul ~ 
Ql 0 ~ 
P:() .. 

134.00 6J 

6: 



IV-C INTAKE SYSTEM DATA 

Engine: DETROIT DIESEL - MODEL NO. 6-71N 

~ m Air Cleaner Specifications 
~ QJ ~ QJ .j..l ...... 

QJ ~ QJ 0. ...... Ul-l< 

~.j..l ~ 0 or-! . >.--
PI I:: U) ~ ...... 

QJ U QJZ or-! . QJ (I)-

r-l III r-l QJ-- QJ 01 ~ .j..l .j..l r-l --
UII-I Ur-l ~ ~id 

.j..l ...... QJ ...... ~ ...... or-! 
::l QJ . QJ 01 . ~ d 01 . nj.j..l 

~~ 
~'tl .j..l III .j..l I:: 

~ 
I:: I:: o@ ~ .j..l Ul 

~~ s:: or-! I:: 0 ~::. or-! or-! QJ 0 
HO HU 0-- :3:-- ~U 

Donaldson FHG16-0116 6.0 Dry 23.0 16.0 50.0 133.66 

Farr L-49284 5.0 Dry 11.0 24 x 27 68.0 

(*) Numbers refer to Fig. 5.4, page 79 
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IV-C INTAKE SYSTEM DATA 

Engine: DETROIT DIESEL - MODEL NO. 6V-53N 

10-1 ~ 
Air Cleaner Specifications 

10-1 Q) 10-1 Q) .j.J~ 

Q) ~ Q) o.~ til iC 

fa .j.J fa 0 'M . ><~ 
p., ~ U) 10-1 

Q) U Q) Z OM . Q) 
r-I III r-I Q)~ Q) tJI ;:: .j.J .j.J 

UIi-I Ur-I ~ ~;j .j.J~ Q)~ ;::~ 

10-1 ::1 Q) . Q) tJI . ~ ~ tJI . 
~~ 

10-1'0 .j.J III .j.J ~ 

~ 
~ ~ o@ ~ 

0.;1 ~ ~ 'M I::: 0 S~ 
OM OM 

HQ HU Q~ ~~ 

Donaldson EBA13-0018 1,3 Dry 
FHG14-0121 6.0 1 Dry 21. 5 14.0 41.0 
EBB22-0004 2 Dry 

(*) Numbers refer to Fig. 5.4, page 79 

~ 

<Il-
r-I ~ 
OM 
III .j.J 
+J til 
Q) 0 
P:;U 

112.00 
183.00 
157.00 



JV-C INTAKE SYSTEM DATA 

Engine: DETROIT DIESEL - MODEL NO. 8V-71N 

~ m 
Air Cleaner Specifications 

~ <I) J..4 <I) .jJ,..... 

<I) ~ <I) 0..,..... Uli< 

§.jJ § 0 '.-1 . ::., ..... 
P< s:: Ul ~ ,..... 

<I) U <I) Z • .-1 . <I) {I)-

M III M Q) ..... <I) tn .£: .jJ .jJ M ..... 
U~ UM ~ ~ • .-I .jJ ...... Q),..... .£:,..... • .-1 

J..4 ::s 
Q) . 'H Q) tn· ~ ~ tn . td .jJ 

;J~ 
~'tl .jJ td .jJ s:: 

~ 
s:: s:: '@ ~ .jJ Ul 

;J~ s:: . .-1 s:: 0 ~:j • .-1 • .-1 &8 !-I 0 !-IU 0 ..... ~ ..... 

Donaldson EBA15-0005 1,3 Dry 145.00 I 

FHGI6-0116 6.0 1 Dry 23.0 16.0 50.0 134.00 
EBB22-0003 2 Dry 164.00 I 

EBB16-0007 4 Dry 122.00 I 

EBA15-0002 6.0 Dry 25.0 15.0 40.0 144.65 I 

Vortox AB160 A4 6.0 1,3 Dry 24-5/8 16-1/16 40.0 123.00 

G160 AC2 1,3 Oil 103.00 
AE160 A4 2 Dry 123.00 

Farr L-467845 Dry 10-1/2 24 x 27 62.0 

(*) Numbers refer to F~g. 5.4, page 79 



en 
o 

IV-C INTAKE SYSTEM DATA 

Engine: MACK - MODEL NO. ENDT-675 

.. 

Air Cleaner Specifications 
I-l m 

I-l Q) I-l Q) +I ...... 
Q) I-l Q) 0.. ...... til -IC 

~E ~ <5 
0.-1 . >o~ 
p., I:: Ul I-l 

Q) U 0) Z 0.-1 . Q) 
Mill M O)~ Q) 01 .!:: +I +I 
U~ UM ~ ~ii:l +I ...... 0) ...... .!:: ...... 

0) . Q) 01 . ~ d 01' 

~~ 
I-lrc +I III +I I:: 

~ 
I:: I:: 0.-1 .Q 

~~ I:: 0.-1 I:: 0 ~:j 0.-1 0.-1 Q)M 
Hc:l HU c:l~ ~~ 

Vortox AB120 A 5.5 Dry 19.0 12.0 23.0 

Mack 2MD455 AP2 5.0 19.0 14.0 20.0 

(*) Numbers refer to Fig. 5.4, page 79 

M 
Q) 
:> 
Q) 
H 
Q) 
Ul 

0.-1 

...... ~ 
(I). 

M~ a; 
0.-1 ~ 
111+1 n: 
+I til + 
&8 t ... 

74.21 73 

76 
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