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of the Department of Transportation in the interest

of information exchange. The United States Govern-
ment assumes no liability for its contents or use
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FOREWORD

As part of the United States Department of Transportation (DOT) program to develop truck
noise control technology, the Transportation Systems Center (TSC) awarded contracts to
the Donaldson Company of Minneapolis, Minnesota and the Stemco Manufacturing
Company of Longview, Texas. The objective of these contracts was to study intake and
and exhaust noise emissions from diesel engines presently used for truck and bus propulsion.
As part of this effort a variety of commercially available air cleaners and exhaust
silencers, mounted on engines in dynamometer facilities and in vehicles, were evaluated

to determine their noise reduction effectiveness.

The reports resulting from these contracts are intended to provide a ready reference to
- manufacturers, owners, service organizations, operators and noise regulation and
enforcement agencies on the performance and present state of development of various types

of intake and exhaust silencers.

Since many other segments of industry utilize similar diesel engines as sources of rota

Y ry g ry
power, it is hoped that the information obtained in the DOT "Truck Noise" program will
also be useful to them in their noise abatement efforts. Other reports in the "Truck Noise"

series are listed below.
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Report Title DOT Report No. NTIS*
Accession No.

Truck Noise-I, Peak A-Weighted Sound
Levels due to Truck Tires OST/ONA-71-9 PB 204-188

Truck Noise-I, Addendum OST/ONA 72-1

Truck Noise~1l, Interior and Exterior
A-Weighted Sound Levels of
Typical Highway Trucks OST/ONA 72-2 PB 213-941

Truck Noise~IllA, Preliminary Noise
Diagnosis of Freightliner Datum
Truck-Trailer DOT-TST~73-6 PB 223-253

Truck Noise=IlIB, Acoustic and Per-
formance Test Comparison of
Initial Quieted Truck with
Contemporary Production Trucks DOT-TST=-74-2 PB 224-953/0AS

Truck Noise=IV, Reserved for documentation of the work performed by International
Harvester Co. under Contract DOT-05-20222,

Truck Noise=V, Reserved for documentation of the work performed by White Motor
Corp. under Contract DOT-0S5-2022I.

Truck Noise=VIA, Diesel Exhaust and
Air Intake Noise (Stemco Mfg. Co.) DOT-TSC-OST-73-12 PB 222-624

Trade and manufacturers names appear in this report because they assist the reader to
identify the evaluated noise suppression components. The United States Government
does not endorse any manufacturers products or assume liability for the content of or

the accuracy of the data contained within this report.
Robert L. Mason
Transportation Systems Center

U. S. Department of Transportation

* National Technical Information Service, Springfield, Virginia 22151.
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PREFACE

This report summarizes and concludes the contractual effort on U.S. Department of

Transportation Contract DOT-TSC-532, A Baseline Study of the Parameters Affecting

Diesel Engine Intake and Exhaust Silencer Design. Contract activities began on
29 September 1972 and continued through 31 January 1973, Objectives of the

contract were to 1) compile detailed information on all major mass-produced diesel

engines currently utilized within the United States for bus and highway applications,

2) develop a comparative system to allow selection of existing or available~for-order

intake and exhaust silencer types, recommended geometry, and required inlet and

exhaust pipe size best suited to the particular engine, and 3) prepare a tabular pre-

sentation of current price schedules, expected performance, and predicted life for

each recommended silencer type.

Donaldson Company, Inc., in the performance of Contract DOT-TSC-532, relied

heavily on the cooperation of many manufacturers associated with the trucking in-

dustry. For their cooperation, we wish to acknowledge the contributions made by:

Alexander-Tagg Industries, Inc.
Canadian Filter (Division of Fram Corporation)
Caterpillar Tractor Company

Cummins Engine Company, Inc.
Detroit Diesel Allison Division
Freightliner Corporation

International Harvester Company
Kenworth Motor Truck

Mack Trucks, Inc,

Peterbilt

Riker Manufacturing, Inc.

Stemco Manufacturing Company, Inc.
Vortox Company

Walker Manufacturing Company
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Section 1
INTRODUCTION

This report summarizes and concludes the contractual effort on U.S. Department of
Transportation Contract DOT-TSC-532, A Baseline Study of the Parameters Affecting
Diesel Engine Intake and Exhaust Silencer Design. Contract activities began on

29 September 1972 and continued through 31 January 1973. The contract effort,

as summarized in this report, addresses the fallowing activities:

e  Compilation of detailed information of all major mass~produced
diesel engines currently utilized within the United States for
bus and highway applications. .

® Development of a comparative system to allow selection of
existing or available-for-order intake and exhaust silencer
types and provide system geometry best suited to the partic- .
ular engine.

e Tabulate acoustic performance and current material price
schedules for each recommended silencer system.

Backup data supporting and supplementing the tables persented in this report are [
contained in two additional volumes, "Supporting Data for a Baseline Study of the I
Parameters Affecting Diesel Engine Intake and Exhaust Silencer Design." These two
volumes have been submitted to the Department of Transportation but are not con-
sidered part of this final report.
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Section 2

CONCLUSIONS

The major end item of this program is a cataloging, by diesel engine, of the available-

for-order intake and exhaust systems that may contribute to effectively reducing truck

and bus noise. In the course of this program, a great deal of data was recorded. Since

this material has been condensed in the process of cataloging the data, certain general

conclusions have been drawn and are presented below as an aid to the user of the report:

1)

2)

3)

4

Donaldson Company feels that the manufacturer survey for
data was successful. The number of replies and amount of
data received indicates that the industry is aware of the
problems and is concerned. In most cases, not all the data
requested was received. However, these voids in data
probably resulted from two factors: 1) the amount of time
allowed for responding to the inquiry, approximately 30
days, and 2) the cost that would be incurred by the manu-
facturer if he had been 100 percent responsive.

SAE Recommended Practice J366a was found to be an
excellent method to evaluate truck exhaust noise. Good
correlation was established between exhaust noise from

carefully controlled engine dynamometer testing and truck
drive-by tests per SAE J366a.

Properly selected intake systems should attenuate the intake
noise below 75 dB(A) at rated rpm when observed at 50 ft.
The majority of intake systems fell below 72 dB(A) with a
few as Iow as 57 dB(A). However, it is important to give
proper consideration to the style of air cleaner and its lo-
cation on the vehicle, since this can influence the amount
of noise reduction realized by as much as 15 dB(A).

Straight-pipe exhaust noise levels on diese! engines range
from the mid 80's to approximately 110 dB(A) at 50 ft.
Turbo-charged engines are quieter than naturally-aspirated
engines.



8)

10)

1)

For the most popular diesel engines, exhaust systems are
currently available to control exhaust noise to the 77 dB(A)
to 80 dB(A) range at 50 ft and down as low as 70 dB(A) for

a few less noisy turbo-charged diesels. On the other hand,
mufflers are available that provide lesser degrees of silencing;
to the mid 80 to 90 dB(A) range on naturally-aspirated diesel
engines.,

Standard production trucks tested for total truck noise were in
the mid 80 to low 90 dB(A) range at 50 ft.

In-cab noise with the windows closed ranged from 85 dB(A) to
92 dB(A). With windows open, in-cab noise levels were as
high as 95 dB(A).

Vertical-mounted mufflers with vertical tailpipes (V-V) are

more numerous, and in general, silenced exhaust noise levels

are lower than for horizontal systems (H-H). However, the
selection of an exhaust system based on its configuration alone is
not recommended because of the wide variation in noise levels

and exhaust back pressures found within the group of mufflers tested.

Dynamic engine-brake exhaust noise (Jacobs brake) is several
dB(A) louder than normal exhaust noise and has different
tonal qualities. Some mufflers control both exhaust and
"brake" noise well; some mufflers are ineffective on "brake"
noise.

Back pressure is generally higher as measured on g dynamometer
test than on a drive-by test. This occurs because steady-state
conditions on the "dyno" test allow the engine to reach max-
imum full-rated engine air flows and temperature .

Continuous plotting of data from the sound level meter on both

"dyno" test and drive-by tests show the data to be very repeat=
able. Plotted data shows the resonances or sound level varia-

tions vs. rpm or elapsed time on the SAE track.

[9%]
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Section 3
TECHNICAL DISCUSSION

The technical effort on this contract was divided into three tasks:

e  Manufacturers Survey
Dynamometer Tests

Drive-by Tests

The goal of this effort was the cataloging of available-for-order intake and exhaust
silencers that may be applied to diesel engines currently used for truck and bus
propulsion in the United States. Cataloged information includes a definition of
type, location geometry, and expected performance. These are presented in

Appendix A; Engine, Intake, and Exhaust System Data Summary.

The methodology and equipment used by Donaldson Company in compiling this data
is discussed in the following paragraphs.

3.1 Manufacturer Survey

The objective of the manufacturer survey was to collect basic data on the parameters
affecting intake and exhaust noise emissions. Two approaches were used in soliciting
the data. Donaldson Company's customers were approached first by verbal communi-
cations through the Donaldson Company's Sales Account Executive working with

that manufacturer. This was then followed by a letter and questionnaire.
Manufacturers that were not customers of Donaldson Company were solicited for
data by letter only. In many cases, however, telephone conversations discussing

the solicitation resulted.

In evaluating the effectiveness of the survey, the following items should be considered:



® A large amount of data was requested.

®  Supplying this data would result in an expense fo the
manutacturer,

® In many cases, positive replies involved supplying informa-
tion to a competitor.

All written correspondence and replies obtained during the manufacturer survey were
submitted to the Department of Transportation.

3.1.1  Engine Manufacturer Survey

Questionnaire forms of the type shown in figure 1 were sent to five diesel engine
manufacturers. The majority of the information requested is generally available
from engine manufacturers, Not all of this data was directly pertinent to the

primary objective of the program but was requested for descriptive completeness.
3.1.2  Truck Manufacturer Survey

The type of questionnaire sent to truck manufacturers concerning intake and exhaust
systems is shown in figures 2 and 3. These questionnaires were sent to nine truck man-
ufacturers. Information was solicited on the geometric location and configuration of
the intake and exhaust system used. Data was also solicited on the make and model
numbers of the system supplied with the truck.

3.1.3 Intake System Manufacturer Survey

The questionnaire form sent to intake system manufacturers is shown in figure 4,
Inquiries were sent to eight intake system manufacturers. Since intake noise
attenuation has received little attention until the last few years, not a great

deal of data are available. Cost data are difficult to compile since there are



DONALDSON CO. DOT CONTRACT TSC=-532
DIESEL ENGINE TRUCK & BUS
INTAKE & EXHAUST NOISE STUDY

The objective of this contract is to compile information on all mass produced
diesel engines and the intake and exhaust systems currently utilized within the
United States for truck and bus application,

Engine Manufacturer Engine Model No.

Number of Cylinders Configuration Vee Inline

2 Cycle 4 Cycle

N.A. Turbo Chg Blovwn (Blower No. Lobes REM____

Cubic Inch Displ. Bore Stroke

Intake Valves/Cyl . 2 Cycle

No. Valves ___, Dia _, Life s or No. Ports ,Area
Degrees open H Degrees open

Exhaust Valves/Cyl

No. Valves , Dia , Lift __, Degrees open

Intake/Exhaust Valves overlap degrees
Fuel Inj Method Direct PreComb. Ch. Dia Injector M
Max. Rated HP Q@ RPM
Max. Rated Torque @ RPM

Engine Brake Model
A/F Ratio . 1 @ Rated Speed and Load
Exh. Temp °F @ Rated Speed and Load
Exh. Temp °F @ Hi Idle

Recommended Exh System Dia " Single " Dual

Exhaust System Backpressure Limit " Hg.
Intake Air Flow @ Rated Speed and Load CFM
Intake Air Flow @ Hi Idle GFM
Intake System Restrictiom Limit . 820

Exh. Noise dbA @ 50'
Open Pipe dbA

Intake Noise dbA @ 50°
Open Pipe dbA

Approx. Exh. Gas Comp. % N,
@ Rated Speed and Load

% 02
% Co
% Co,

Current Annual Production Level

Approximate Number Engines/Full 12 Mo. (1971-1972)
(U.S. Diesel Automotive Trk and Bus)

Est. overall Mkt Status %

(U.S. Diesel Automotive Trk and Bus)

Engine Data Form
Project 21-9700P
Wi 10/6/72

Figure 1. Engine Manufacturer Questionnaire Form




REQUEST FOR INTAKE SYSTEM INFORMATION
Department of Transportation Contract # DOT-TSC-532
"Parameters Affecting Intake and Exhaust Noise Emissions from Diesel Engines"

Contractor ~ Donaldson Co., Inc.

Truck Mfg.

Survey Engine:

MEg. Name

Number Rating

stimated quantity manufactured of this engine,

intake system, and truck style combination -

System No.

_ 1972, 71
67,

70 69, __ 68,

| J— ) —

Older than 67 still on road

AIR CLEANER(S) USED FOR ABOVE ENGINE AND SYSTEM

Air Cleaner - No.

- Mfg.
0il
- Type Dry Bath
- We. Lbs.
- Size
Intake System in, in.
Piping inlet outlet
1
Initial Rest. - Cleaner HZO
L
System “20
Ll
Service Level: HZO

Accessories Used - Cap
(Size & Quantity) Elbows

Intake System

Noise Level

(db(A) @ 50') - Hi Idle
- Rated RPM

Intake Noise Data (attach data)

Octave Analysis
1/3 Octave
Narrow Band

Magnetic Tape

Air Cleaner - No.

- Mfg.
0il
- Type Dry Bath
- Wt. Lbs.
-~ Size
Intake System in. in.
Piping inlet outlet
"
Initial Rest. - Cleaner HZO
"
System HZO
1
Service Level: “2°

Accessories Used - Cap
(Size & Quantity) Elbows

Intake System

Noise Level

(db(A) @ 50') - Hi Idle
- Rated RPM

Other Intake Noise Data (attach data)
Octave Analysis
1/3 Octave

Narrow Band

Magnetic Tape

INTAKE DATA FORM
Project 21-9700P

JCT 10/6/72

Figure 2. Truck Manufacturer Intake Questionnaire Form

==




DONALDSON /1L, CONTRACT (SC-532
DIFSEL LUGINE EXNAUST SYSTEM SURVEY

FOR
U.S. TRUCK AND

hus

(Fil1l out one sheet for each Dngine/Fxhaust System)

Vehicle tinufacturer

Vehicle Series

Yaginc

Hp @

RPM

Exhaust System (check ous)
0 v
[:] Single

/ [ Dual

J
&/

for Trucks:

Cab-over :

G.V.W.,

Counventional: Short Long
Short Long
#
O u-v

Cu-v
D Single
[J pual

=

D Single
[:] Dual

fstimated quantity manufactured of this engine, system, and truck style combination

____1972, 71, 70, 69, 68, 67 Older than 67 still on ro¢
Exhaust System Data
Lxhaust Pipe Diameter ____inches Tail Pipe Diameter inches
Exhaust Pipe length feet Tatl Pipe Length feet
Number of Elbows___&So 90° Number of Elbows__&So 90°
Muffler Data
Muffler #1 Muffler #2 Muffler #3
Mutfler P/N
Muffler Size
Muffler Weight lbs, 1bs. 1bs.,
Muffler lMaterial
Othey attenuating
Devices in System P/N
Lxhaust Neise aud Backpressure (Rp) Data
Muffler #1 Muffler #2 buffler #3
. Exbqust MNoise Only dbA dbA I dbA
(dbA @ 50 ft)
. Overall Vehicle toise dbA dbA dhA
(SAY J 3066)
. Dyno Test
dbA ft. dbA dbA dbA
. Systen Bp @ rated " g " g " Hg

Other (attach data)
[ ocrave Ansiysis:
[ Magnetie Tape

| . Straight 1'ipe Data

[Z] other

[:] 1/3 octiave

[ sz,

)

Exhmust Syscen Form
Projcct 21-97000
Ve 10/6/72

Figure 3. Truck Manufacturer Exhaust Questionnaire Form




REQUEST FOR INTAKE SYSTLEM INFORMATION
Department of Tramsportation Contract # DOT-TSC-532
"Parameters Affecting Intake and Exhaust Noise Lmissions from Diesel Engines"

Contractor - Donaldson Co., Inc.

Air Cleaner Mfg.

Survey Engine ' ’
Mfg. Name Number Airflow Rating
System #1, #3 Note: This sheet for one engine/intake
system only.
Check
(One ) 2, #4

AIR CLEANER(S) AVAILABLE FOR ABOVE ENGINE AND SYSTEM

Model No. Model No.
Type Dry, Oil Bath | Type Dry, 01l Bath
Restriction - @ Airflow for engine Restriction - @ Airflow for engine
1" Ll
Total system HZO Total System H20 ,
Calc. Act. Calc. Act.
] "
Cleaner only 'HZO Cleaner only HZO ,
Cale. Act. Calc. Act.
Piping Size (dia.) in. in.] Piping size (dia.) in. in.
inlet, outlet inlet outlet
Overall Size Overall Size
of Cleaner of Cleaner
Weight 1bs. Weight 1bs,
Service Service
Life Lab hrs. @ "0" Vis (ACF) Life Lab hrs. @ "0" Vis (ACF)
Intake System Intake System
Noise Level Noise Level
(db(a) @ 50') db(A) , (db(A) @50") db(A) ,
Calc. Act. Calec. Act.
Other Intake Noise Data (Please attach | Other Intake Noise Data (Please attach
data) data)
Octave Analysis Octave Analysis
Narrow Band Narrow Band
Open Pipe Open Pipe
Fleet Price ea. Fleet Price ea.
ea. (Qty. 10) ea. (Qty. 10)

ea. (Qty. 100)

ea. (Qty. 100)

——

INTAKE DATA FORM
Preject 21-9700P
10/6/72

JCT

Figure 4. Intake System Manufacturer Questionnaire Form




many different price schedules, e.g., OEM prices, fleet price, distributor
price, etc. Also, the quantity prices requested might not conform to the price

schedule of the manufacturer.

Companies supplying data were also asked if they would be willing to submit test

items.
3.1.4 Exhaust System Manufacturers Survey

Copies of the questionnaire form shown in figure 5 were sent to six exhaust system
manufacturers. Most of these data are available from the exhaust system manufacturer's
catalogs. However, the amount of data can be overwhelming. For example,
Donaldson Company can supply as many as 31 different exhaust systems for a

single engine. Cost data for exhaust systems, as for intake systems, is difficult

fo obtain in a general inquiry such as this. Each manufacturer has several price
schedules based on sales quantity and customer, e.g., fleet sales, distributor

sales, OEM, etc.

Companies supplying data were also asked to submit test items. Test items
were obtained from those manufacturers expressing a willingness to supply

hardware.
3.2 Selective Testing

Selective testing under this program consisted of dynamometer tests and drive-by tests
per SAE Recommended Practice J366a. The dynamometer fests were conducted on two
engines, a Cummins NTC 335 and Defroit Diesel Allison Division 8V-71N (318 hp).
A total of nine trucks and one bus were used in the drive-by tests (see table 6 for

list of vehicles and engines).

The purpose of the test effort was to establish a "confidence" level in the noise data
purp

received in the manufacturer's survey. This was necessary because of the different

10



DONALDSON/DOT CONTRACT TSC-532
DIESEL ENGINE EX!IAUST SYSTEM SURVEY
FOR
U.S. TRUCK & BUS

(Fill out one sheet for each muffler)

Muffler Data:

Manufacturer Material
Part Number Service Life hrs/miles
Body Diameter inches  Fleet Price, each
Body Length inches Qty 1
Overall Length inches 10
Tube Diameter: In inches 100
OQut inches Style Round D Oval D

(see below)
Weight_ ~ 1bs

Muffler Style:

1 2 4 5 other
— sketch

Engine Exhaust Systems (for above muffler)

Engine Engine Exhaust Back Noise Data Exhaust System
Power Rating System Pressure Per SAE J 366
(see below) ("Hg) Exh, | Vehicle| Diameter | Length
___Hp@ __ rpm
____Hp@___rpm
____Hp@__ rpm
. _Hp@  rpm
___Hp@___rpm
. Hp@___rpm

Exhaust System

v-v H-V H-H other
S= Single S= Single S= Single

D= Dual D= Dual <+~ D= Dual
/ (& Muffler Form

Project 21-9700P
VPB 10/6/72

Figure 5. Exhaust System Manufacturer Questionnaire Form
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test procedure and methods of presenting the data used by the various manufacturers.
For example, one exhaust system manufacturer presents noise data as an overall truck

noise level. Therefore, this noise data should be significantly higher than the exhaust

noise level by itself.

Intake and exhaust system manufacturers that submitted test items were invited to

Donaldson Company to witness the testing of their products.
The following subsections discuss in detail the procedures used in the test programs.
3.2.1 Engine Dynamometer Tests

An engine dynamometer in conjunction with the proper sound equipment can be used
to evaluate the intake and exhaust noise of a diesel engine. The two engines used
for these tests, a Cummins NTC 335 and a Defroit Diesel Allison Division 8V-71N,
were chosen because they are two of the most widely used truck engines. The
Cummins NTC 335 was equipped with a Jacobs "compression" braking system. A
500 hp Clayton water-brake dynamometer was used on the 8V=71N tests, and a
2000 hp Taylor water-brake was used with the NTC 335 engine. The moment of
inertia of the Taylor dynamometer is large enough to extend engine deceleration
time to allow acoustic evaluation of intake and exhaust components during engine

compression braking. Dynamometer tests were conducted in the following manner:

The engine and dynamometer were located inside a test cell, figure 6. Outside,
figure 7, the test item (muffler or air cleaner) was connected to the engine by a
pipe through the nearby adjacent wall. A microphone was positioned at a distance
of 75 in. from the end and at a right angle to the end of the test item as shown

in figure 7. This close-in positioning of the microphone allowed test item noise
emission to effectively mask the background noise by 20 dB, which is important

if narrow-band analysis is to be conducted. A correction (the Inverse Square

Law) was used to extrapolate the readings to the 50-ft distance value. The mic-

rophone was connected to a sound level meter, and the combination was calibrated

12
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at 124 dB with a pistonphone. This calibration was also made to the X-Y recorder’s
Y-axis. The dc output of the sound level meter was used to drive the Y-axis.
Special graph paper was used with the recorder since this dc output is not linear in
dB. The X-axis was driven by voltage output from a tachometer generator on the
dynamometer. Water manometers were used to measure air cleaner restriction and

mercury manometers were used fo measure exhaust system back pressure .

The B & K 2204 sound level meters used, have a fast response, an "A" weighing
network, an ac voltage output which can be used for tapes recorded for further
analysis, and a dc voltage output which was used in conjunction with an X-Y
plotter for a permanent record of sound level vs. the engine speed. The engine
speed (rpm) was measured with a dc fachometer generator which controls the plotter
X-axis, while the sound level meter's dc output is recorded as dB(A) on the Y-axis.
This procedure is repeatable and records all dB(A) levels of the intake or exhaust
system as the engine is loaded down at wide-open-throttle and operated through

its rpm range.

This technique was also used to record the instantaneous exhaust noise when the
Jacobs brake was activated during deceleration tests from high idle.

The intake and exhaust systems were tested on the dynamometer test facility with the
microphone located at right angles to the end of the test item at a distance of 75 in.,
(6-1/4 ft). From the Inverse Square Law, this results in an 18 dB reduction in sound
level at the 50 ft location.

Corrected sound level at 50 ft in dB(A) equals the sound level at observed distance
in dB(A) minus 20 log§ .

X 50
Where: 20 log d =20 log 6.25 = 18dB

]

and X corrected distance

d

measured distance

15
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We have also found from test experience that this relationship is valid. Figure

8 is a typical noise level obtained from the 75 in. distance during a dynamometer
test. To extrapolate, for distance only to a 50 ft measurement, 18 dB would be
whiracted. Figure 9 is a plot of the noise level, measured at 50 ft, of the same
dynamometer test used to obtain figure 8. At rated rpm, 2100 rpm, the difference

in noise level is 18.4 dB, while the peak noise level difference is 16.7 dB.

When extrapolating 75-in. measurement data, other factors must also be considered.
In testing dual exhaust system mufflers, for example, tests are conducted with only
one muffler connected to one bank of the engine cylinders. The combined increase
in sound level at 50 ft would be 3 dB if the mufflers were placed side by side.
However, on a truck, dual mufflers are approximately 8 ft apart, and therefore,
one muffler would be at 46 ft and the other at 54 ft, Thus, a combined sound

level increase of 2 dB is typical for dual systems at the 50 ft extrapolation. Ori-
entation of the exhaust system must also be considered. Horizontally-exhausted
mufflers are typically 3 dB louder than vertically-exhausted mufflers. This is
attributed fo the addition, at the observer location, of direct radiated sound

and reflected sound from the pavement surface and the shorter length of tail

pipe used with horizontal systems.

In summary, the following factors are used in this report for the dynamometer tests

in extrapolating 75 in. data to 50 ft sound levels:

Type of Silencer System Subtraction Factor
Intake system 18 dB
Vertical-single muffler 18 dB
Horizontal-single muffler 15dB
Vertical-dual mufflers 16 dB
Horizontal-dual mufflers 13 dB

16
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3.2.1.1 Intake System Tests

Since the noise recording pick-up system and acoustic wall (figure 7) provide minimum
engine noise transmission and minimum reflection from the outer wall surface of the

test cell, test readings closely approximate free field conditions.

The engine intake system dynamometer tests were performed on engine running condi-
tions ranging from high idle to full load. The data were plotted on graph paper showing
noise level in dB(A) vs. rpm as shown in figure 10. A narrow-band analysis was made

from the recording at full load for both engines.

The air cleaners were tested in a setup simulating a fruck installation. This procedure
was duplicated for all air cleaners tested except the FWD16-0011, which has an open
face. This setup utilized the air cleaner plus a 2.5-ft inlet extension and air inlet
cap. All air cleaners were placed approximately 4 ft from the acoustic wall and
approximately 3 ft above ground level. The recording microphone was placed 75 in.,
from and perpendicular to the intake source. All 50-ft values were obtained through
extrapolation of the data recorded at 75 in.

The intake system test data is summarized in tablesl and 2.

With few exceptions, diesel engine intakes equipped with the air cleaners were not a
significant noise source, compared with engine exhaust and cooling system noise. The
majority fell below the 72 dB(A) level and a few were as low as 57 dB(A). From this
data, we conclude that the majority of unevaluated air cleaners would also fall below

the 72 dB(A) level, with the exception of the open face style air cleaners.

The attenuating qualities of air cleaners can be visualized if they are considered as
silencers and catagorized into three acoustic classes, based on airflow. These three
classes are shown in figure 11. The open face style air cleaner is the poorest noise
attenuator. This type of air cleaner offers only minimal noise reduction because of

its wide open inlet face. Most of the attenuation comes from the absorptive charac-
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Table 1.

Intake System Dynamometer Tests -

Detroit Diesel 8V=-71

Air Cleaner 75" Reading 50' Reading Air Cleaner
Model No. Peak (Extrapolated) Type
(dB(A)) (dB(A))
Open ﬁupe 105.7 87.7 -
(straight out)
Open pipe
(mike at right angle) 102.2 84.2 -
Donaldson Air Cleaner
EBA13-0018 89.9 71.9 Dry
EBA15-0003 84.8 66.8 Dry
EBA15-0005 89.4 71.4 Dry
FWA14-0033 83.0 65.0 Dry
FWA16-0001 83.3 65.3 Dry
EBB16-0007 84.5 66.5 Dry
EBB22-0003 85.2 67.2 Dry
FWD16-0011 88.9 70.9 Dry
FHG14-0121 81.2 63.2 Dry
FHG16~-0151 80.2 62.2 Dry
FHG16-0116 82.5 64,5 Dry
FWG16-0199 96.7 78.7 Dry
Vortox Air Cleaner
AB140A4 86.5 68.5 Dry
AB160A4 89.4 71.4 Dry
AE160A4 88.0 70.0 Dry
G160AC2 96.3 78.3 Oil Bath
G160BE2 96.3 78.3 Oil Bath
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Table 2. Intake System Dynamometer Tests -
Cummins NTC-335

Air Cleaner 75" Reading 50' Reading Air Cleaner
Mode!l No. Peak (Extrapolated) Type
(dB(A)) (dB(A))
Open pipe 110.0 92.0 -
(sfrcigEf out)
Open pipe
(mike at right angle) 95.0 77.0 -
Donaldson Air Cleaner '
EBA13-0018 78.8 60.8 Dry
EBA15-0003 75.5 57.5 Dry
FWA14-0033 75.0 57.0 Dry
FWA16-0001 75.0 57.0 Dry
EBB16-0007 74.0 56.0 Dry
EBB22-0003 78.5 60.5 Dry
FWD16-0011 80.1 62.1 Dry
FHG14-0121 74.5 56.5 Dry
FHG16-0116 78.0 60.0 Dry
FHG16-0151 74.0 56.0 Dry
FWG16-0128 76.0 58.0 Dry
FWG16-0199 88.0 70.0 Dry

Vortox Air Cleaner

AB140A4 74,5 56.6 Dry
AB160A4 75.5 57.5 Dry
AE160A4 74.5 56.5 Dry
G160AC2 81.7 63.7 Oil Bath
64.0 Oil Bath

G160BE2 82.0
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Figure 11. Three Classes of Intake Silencers
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teristics of the components (usually paper elements) inside of the air cleaner. The
Donaldson Company air cleaner, FWD16-0011, is an example of the class | or
open-face style, The noise level of this air cleaner was at the high end of the

measured range for both dynamometer tests.

The expansion chamber and center-tube expansion chamber types are better noise
attenuators. These types of air cleaners are classed as reactive type elements and
are frequency selective. That is, they could be tuned to a specific frequency for
maximum attenuation. Filter elements in these air cleaners also contribute to

noise absorption,

The effect of miscellaneous filtration accessories such as rain caps, precleaners,
prescreeners, etc., for the most part will have little effect on the magnitude of
intake pulsation or upon the sound pressure level. They do provide a slight in-
crease in the acoustic length of the system, plus a different directivity pattern
to the sound radiating from the air intake. It should be emphasized that direc-
tivity can change the noise level by + 4 dB(A).

The general observation is that intake noise from a turbo-charged engine is easier

to attenuate than the intake noise from a naturally-aspirated or blown engine.

Figures 12 and 13 show the narrow-band analysis of a blower scavenged engine and a
turbo-charged engine, respectively. Both are operating with an open pipe on the intake,
no air cleaner. The blower scavenged engine exhibits narrow high-level spikes in

the 200 Hz to 1500 Hz range. This is considered low frequency noise. The turbo-
charged engine exhibits lower-level narrow spikes in the frequency range of 100 Hz

to 7000 Hz. This is typical when comparing blower scavenged engines with turbo-
charged engines. The higher frequency noise is more easily attenuated by the air

cleaner.

Additional narrow-band analyses are included in Appendix B of this report.
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3.2,1.2 Exhaust System Tests

Prior to testing the exhaust system, the test engine is operated a few minutes for warm-
up and then loaded with the dynamometer at rated rpm. The X-Y plotter is then turned
on and the dynamometer load increased to load the engine rpm down at wide-open~
throttle. This simulates the normal maximum load and exhaust noise condition for an
engine accelerating a truck., Measurements made by this method demonstrate exhaust

noise resonances correlating with those measured during actual drive-by tests. Figures

14 and 15 covering identical exhaust systems show this resonance correlation at 1650 rpm

(dynamometer test) and 0,75 seconds (drive-by test),

When the test engine is equipped with a Jacobs compression brake, these tests are re-
peated from high idle of the engine. The engine is operated at high idle rpm and the
Jacobs brake actuated (which also cuts the fuel supply). The engine then rapidly de-
celerates (opposing the fly-wheel inertia of the dynamometer), Again, the exhaust
noise is plotted vs. engine rpm, Generally, the exhaust noise is several dB(A) louder
with the Jacobs brake operating than would be measured during normal operation

(power output).

Since the time of the inertial load is very short (only a few seconds), the Jacobs
brake noise levels are plotted twice continuously. If it were not for this contin-
uous plot, only the peak level could be measured, and the engine rpm at which
this occurs might not be accurately observed.

All tests were tape recorded from the ac output of the sound level meter. These were
further analyzed for the spectral content by a digital Fast-Fourier Analyzer. Narrow-
band analyses of several exhaust system tests are included in Appendix B,

Exhaust system back pressure is measured at the engine manifold and recorded only
at maximum rated rpm and load. The technique used to measure back pressure is
presented in Appendix C. This measurement represents the total exhaust system back
pressure, including piping, elbows, and muffler. In truck exhaust systems, the back
pressure of the piping is a considerable portion of the total. A few exhaust systems
exhibited back pressures that were above the engine manufacturers® allowable limit.

27
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The exhaust system dynamometer test data is summarized in table 3, Single Exhaust
Systems - Defroit Diesel 8V-71, table 4, Dual Exhaust Systems - Detroit Diesel
8V-71, and table 5, Single Exhaust Systems - Cummins NTC 335. These data
indicate that available=for-order exhaust systems can reduce the exhaust noise
below the 85 dB(A) level. If the engine is equipped with a Jacobs brake, the

selection of suitable mufflers is diminished.
3.2.2 Vehicle Drive-By Tests

The drive-by test procedure is defined in SAE Recommended Practice J366a, and is
designed to evaluate total truck noise, exclusive of tire noise. The measured noise
levels using the SAE Practice J366a procedure then includes noise from the engine

block, drive train, fan, intake, and exhaust.

Donaldson Company, as well as some truck manufacturers, have adopted techniques
to measure isolated truck noise sources. The technique involves using acoustic
treatments and mufflers to reduce all other noise sources 10 to 15 dB below the

source to be measured .

The exhaust may be silenced to determine the "quiet" truck background level by using
a series of mufflers (two or more per exhaust pipe) and directing the outlet of the
exhaust pipe away from the microphone. Figure 16 shows how mufflers may be used

in series. The intake air system can be silenced by using over-sized air cleaners

and air silencers with the intake directed away from the microphone. Trucks can

be run without fans for short periods of time or with additional cooling water carried
in the back of the fruck. Engine noise can be effectively shielded with sound barrier
materials, such as leaded vinyl, hung from the vehicle hood and cab. This material
extends down to cover the wheel and fender openings and radiator, etc., as shown

in figures 17 and 18,
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Table 3. Dynamometer Tests of Single Exhaust Systems -

Detroit Diesel 8V-71

Back Pressure Measured Noise at

System (in. H?) Noise at 50'(dB(A))
Muffler Model Configuration * [~ Rt. t. 75"(dB(A)) | (extrapolated)
Donaldson V-V 3.5 4,0 96.8 78.8
MTM10-0038
Riker @ X D 505 V-V 3.4 | 4.1 99.3 81.3
Donaldson H-H 2.1 2,5 106.5 91.5
MOMI12-0108
Riker 94506 H-V 3.1 3.9 95.9 77.9
Donaldson H=Vv 1.6 1.9 108.4 90.4
MOMI12-0131
Riker 94306 H=-V 6.1 6.5 95,0 77.0
Riker 94006 H-V 4,0 | 4.4 98.5 80.5
Donaldson V=V 3.3 3.6 100.2 82,2
MPM09-0063
Riker 9 X D 405 V-v 4.8 5.3 94,0 76.0
Stemco 9344 V-V 3.5 3.9 98.3 80.3
Stemco 9344 H-H 3.5 3.8 99.8 84.8
Stemco 9866 V-V 3.4 3.7 97.3 79.3
Stemco 9866 H-H 3.4 3.4 99.1 84.1
Donaldson V-V 3.5 3.8 99.8 81.8
MPM09-0141
Open Pipe 23 | 2.5 123.0 105.0

Note: These tests were run with the right bank of the engine using a center
outlet manifold and the left bank with an end outlet manifold, With

both banks using end outlet manifolds, slightly hi

result,

*V=V (Vertical muffler - Vertical tail pipe)
H=V (Horizontal muffler - Vertical tail pipe)

H-H (Horizontal muffler ~ Horizontal tail pipe)

31
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Table 4. Dynamometer Tests of Dual Exhaust Systems -
Detroit Diesel 8V-71

Measured
Back Pressure Noise at Noise at
System (in. Hg) 75"(dB(A)) 50'(dB(A))

Muffler Model Configuration Rt. | Lt. (1 bank only) | (extrapolated)
Riker 81002 \VZAY) 3.4 3.0 104,9 88.9
Riker 10005 \VZAY) 3.3 2.7 101.9 85.9
Riker 9 X D 405 A\VAAYS 1.6 95.3 79.3
Stemco 9350 \VAAY) 2.7 94,5 78.5
Stemco 9338 \YAY) 3.1 96,0 80.0
Donaldson V-V 2.5 95.5 . 79.5
MSM09-0135

Riker 9 X D 404 AVEAY) 1.4 96.9 80.9
Donaldson V-V 2.2 98.0 82.0
MPM09-0115

Donaldson V-V 2.8 95.0 79.0
MSM09-0146

Donaldson V-V 2.9 90.5 74.5
WSM09-0211

Riker 9 X D 354 AVAAY) 2.1 93.5 77 .5
Riker 94306 H-V 1.5 97.1 81.1
Stemco 9416 H=V 1.0 95.4 79.4
Riker 94006 H-V 1.2 103.9 87.9
Riker 94506 H-V 1.0 97.8 81.8
Riker 94007 H-H 2.4 96.5 83.5
Donaldson H-H 2.6 98.7 85.7
MZ M08-5008

Riker 94307 H-H 2.8 92.3 79.3
Open Pipe .7 121.0 105.0
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Table 5. Dynamometer Tests of Single Exhaust Systems -
Cummins NTC 335 with Jacobs Brake

Measured Noise Noise Level
Level at: at:
System Back Pressure 75" 50'(extrapolated)
Muffler Model | Configuration (in. Hg) EXH  Jacobs Brake | EXH Jacobs Brake
Donaldson V-V 1.4 99.5 103.0 81.5 85.0
MUMO09-0074
Riker 9 X D 505 V-V 3.4 95.0 96.5 77 .0 78.5
Stemco 9327 V-V .8 99.5 104.5 81.5 86.5
Donaldson AVEAYS 1.6 94.0 100.5 76.0 82.5
MPM09-0197
Donaldson V-V .9 95.5 99,2 77.5 81.2
MPM09-0161
Riker 9 X D 405 V-V 5.0 93.5 93.0 75.5 75.0
Riker @ X D 404 AVEAY) 5,3 97.0 93.0 79.0 75.0
Donaldson V-V 2,7 94.8 98.8 76.8 80.8
MUMO09-0022
Donaldson H-H 2.1 95.0 100.0 80.0 85.0
MOMI12-0108
Donaldson H-H 2.1 92.5 95.0 77 .5 80.0
MOMI12-0186
Riker 94506 H-V 3.7 89.0 93.5 71.0 75.5
Donaldson H-V 1.4 97.5 102.5 79.5 84.5
MOMI12-0131
Donaldson H-V 2.8 93.5 96.0 75.5 78.0
MOM12-0176
Open Pipe .5 111.5 117.5 93.5 99.5
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Figure 16. Use of Mufflers in Series for "Quiet Truck" Tests
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Donaldson Company's test track consists of a black top surface with a driving lane
marked for an acceleration zone and a deceleration zone as shown in figure 19,
The microphone is located 50 ft perpendicular to the middle of the 100-ft driving
zone (arrow, figure 19), and is connected to a B & K sound level analyzer by a
100-ft extension cable. The sound level analyzer is located in an instrumentation

trailer.

The dc output of the sound level meter was connected to the Y-axis input of an
X=Y recorder (figure 20). The ac output of the sound analyzer is fed into a tape
recorder (figure 21). Pneumatic switches (figure 22) were positioned at the start
and finish point of the 100-ft test zone to start and stop the X-Y recorder. A
similar switch was used 15 ft ahead of the test zone to start the tape recorder.

A fourth switch was positioned 15 ft down from the end of the test zone to turn
off the recorder. This 15 ft distance insures that the recorder is up to speed

before the truck enters the test zone.

All measurements were taken with a 4-in. polyfoam sound windscreen on the 1-in.
diameter microphone to minimize wind noise (see figure 23). The microphone is
calibrated with a pistonphone. The X-Y recorder is set for a 20 dB(A) dynamic
range on the Y-axis and the X-axis is set for a time interval range of 6 seconds.
This time base is adequate for drive-by since the test zone is usually traveled in

3 to 5 seconds. Each test was repeated three times. Since the tests are highly
repeatable, the starting point is shifted 1 second on the X-axis of the X-Y re-
corder for each test to prevent the three traces from coinsiding with one another

(see figure 24),

Two~-way radios were used for communication between the truck driver and the

personnel in the instrumentation trailer,

Truck cab noise was measured with a hand=-held sound level meter positioned at

ear level to the right side of the driver.
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Tape Recorder Used for Data Storage

Figure 21.
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Figure 23. Polyfoam Windscreen on Microphone
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3.2.2.1 Acceleration Tests

For the drive-by acceleration tests, the fruck was first tested to select the proper
fransmission gear which provided maximum truck speed of 35 mph at full engine
rpm. The truck must approach the test zone at 2/3 of rated rpm and accelerate
at wide-open-throttle through the zone. Maximum rpm is achieved approxi=-
mately 10 to 15 ft past the microphone, at which time the truck is decelerated.

This procedure was used for all acceleration tests carried out for this program.

Generally, the highest exhaust sound levels are obtained near maximum rpm.
Some tests indicate additional peaks earlier in the test zone ar at lower engine
rpm and diagonal distances larger than 50 ft. These peaks are engine-exhaust
system resonances that can be observed on dynamometer tests on the same muf-
fler-exhaust system at comparable low rpms. Three drive-by passes per test
were made, and the reported noise level is the average of the peak levels of
the two loudest passes, provided the peaks agree within 2 dB. Table 6 lists
the vehicles used in the drive-by testing. Tables 7 through 16 list the drive-
by test data by vehicle. Test runs labeled “standard truck" are tests conducted
on the truck as it was received by Donaldson Company. Tests labeled "quiet
truck™ are tests on the truck with exhaust noise attenuated as low as possible
using series mufflers, no engine radiator fan, and with leaded vinyl covering

the engine compartment.

Intake noise was measured on runs 8, 9, and 10 of vehicle number 1. Intake
noise for even the "quiet trucks" was generally substantially below exhaust
and other truck noise levels. This noise was, therefore, very difficult to

isolate during the drive-by tests.

Note: It might be worthwhile at this point to discuss further SAE
J366a. In order to control truck noise, state legislation usually
defines an allowable dB(A) sound level figure, and then a tech-
nical agency is authorized to establish test and evaluation proce-
dures. In the case of California, the method established was done
in conjunction with fruck and engine manufacturers and the SAE.
The adopted method, SAE J366a, has become the accepted indus-
try standard.



Table 6. Index of Vehicles Used in SAE Drive-By Tests

Test Truck Truck
Number Make Style Engine Remarks
1 Kenworth Cab Over Cummins NTC 350
2 Kenworth Cab Over Detroit Diesel 8V-71 Single Exhaust
3 Kenworth Cab Over Detroit Diesel 8V-71 Dual Exhaust
4 Mack Conv. Detroit Diesel 6-71
5 Mack Conv. Mack ENDT 675
6 Kenworth Cab Over Cummins NTA 420
7 Mack Cab Over Mack ENDT 865
8 White Conv. CumminsNTC-270CT Jacobs Brake
Equipped
9 Kenworth Cab Over Detroit Diesel 8V-71T (Turbo-Charged)
10 MCI Bus Detroit Diesel 8V-71
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J366a is considered as the best method to consistantly provide
maximum, or close fo maximum, truck noise levels that may

be comparable between many different qualified testing groups.
Its only shortcoming is that it does not always cause the truck to
create maximum noise.

Other modes of truck operation may cause higher readings; such
as sudden acceleration from dead stop ("dig out"), and steady
rpm, full load, "drive-bys" (searching for loudest engine speed).

In order to fully define a fruck's noise characteristics, the type
of runs discussed above might be included (see DCI test sheets,
figure 25). However, the test results would not be completely
comparable between testing groups and much of the consistency,
as well as test simplicity, would suffer.

Vehicle number 10 was a bus. Two tests were run on this vehicle. Both of these
tests were exhaust noise tests using the standard (original equipment) oval muffler.
Exhaust systems from other manufacturers were not readily available for this ve-

hicle, therefore, we were limited to evaluating the standard muffler only.

Table 17 summarizes straight pipe noise level, standard vehicle noise level, quiet
vehicle noise level, and cab noise level for both standard and quiet vehicles. It is
pertinent to note that even though the external noise levels at 50 ft are substantially
reduced on the quiet truck, the noise inside the cab remains high, indicating that
mechanical engine noise is a predominant source of cab noise. (Fans are inoperative

on "quiet" truck tests.)
3.2.2.2 Jacobs Brake Tests

The Jacobs brake drive-by test is a deceleration test. The truck is operated at
maximum rpm and 35 mph going info the test zone. Ten to 15 ft before the center
line of the microphone, the Jacobs brake is actuated; the truck decelerates and
the exhaust system sound level is recorded and plotted. The deceleration is con-

tinued until 1/2 maximum engine rpm is reached, and the truck is then driven
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DONALDSON COMPANY, INC.

TRUCK NOISE QUALIFICATION TEST File No,
Date

Customer: Location
Chassis Model Serial No. Sheet No.
Engine Model Serial No. Reel No,
Exhaust System: Muffler(s) No. Sinmgle __ Dual ——

Frame or Cab Mount. Exhaust Pipe: Rt. Bank (Length & Dia)

Left Bank (Length & Dia) Wye
Common (Length & Dia) Tailpipe (Length & Dia)

Vertical or Horizontal,
Description of Outlet
Description of Manifold

Fan: Dia. Symmetrical, Non-Symmetrical
Ratio Pitch Shroud Shutters

Induction System: Inlet Position & Description:
Stack (Length & Dia) Transfer Pipe (Length & Dia)

Air Cleaner Silencer
Load: lbs, brakes only
Weather: Temp. Wind Bar, Hum, Ceiling

Test Conditions: Road Surface Surface to Microphone

Backpressure: in. Hg. Tap Location
NOISE LEVEL: Steady Full Load @ Rated rpm dB "aA"
@ Max.
Noise rpm dB "A" Max. Sones
Rating
SAE J366 : Rt. Side dB'fa"
Left Side - —_ dB''a"
Accel. from Stop: Rt. Side dB''A"
Left Side dB''a"
Remarks:
Cab Noise Level: Window Open dp''a"
Window Shut dp"a"
Tested By!
(Observer)
(Driver)
DWR /mr .
4-3-70 Cercified By:

Figure 25. Drive-By Test Data Sheet
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through the remainder of the test zone. Generally, the exhaust noise levels are
higher under the Jacobs brake deceleration than under normal acceleration. In-

creases of 3 to 9 dB appear to be normal.

Vehicle number 8 was equipped with a Jacobs brake. The noise level measurement
of the vehicle with the Jacobs brake are summarized in table 14. This particular
vehicle was a gravel truck. During the drive-by test, the vehicle was loaded with

15 tons of gravel to insure proper loading of the engine during decelerating testing,
3.2.2.3 Back Pressure Tests

Exhaust system back pressure was measured with a mercury manometer located in the
vehicle cab. It was connected with rubber tubing to a copper pressure fitting in the
exhaust system. A 1/8-in. hole was drilled in the exhaust pipe near the engine
manifold flange in a location where the exhaust tube is free of elbows.

The truck was operated in an intermediate gear at maximum rpm and load. This
was achieved by partially holding the brakes under full vehicle acceleration.
Several hundred feet are driven at this condition, allowing the exhaust gas
temperature to increase to a maximum and, in the case of the turbo-charged
engine, the turbine speed to reach a maximum. Under these test conditions, the
back pressure increases to a maximum stabilized value. This value in inches of

mercury is the reported back pressure.

The back pressure readings are summarized for the exhaust systems during drive-by
tests in tables 7 through 16. A few of the exhaust systems exhibited high back
pressure readings. Since it is easier to maintain steady-state test conditions during
dynamometer testing, back pressure measurements made during dynamometer tests
(tables 3, 4, and 5) are frequently higher than those recorded during drive-by tests,
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3.3 Data Reduction and Presentation

The end item of this contract is development of a comparative catalog system to allow
selection of existing or available-for-order intake and exhaust systems for a particular
engine. The comparative system should provide noise level information, system geo-

metry, and cost.

The basis for this comparative catalog system is the data obtained from the manufac-
turers survey. The survey replies received from the manufacturers, in most cases,
were not complete. Therefore, the presentation of the comparative data had to be
adjusted to fit that which was obtained.

The presentation of comparative data on intake and exhaust systems by engine model
is included as Appendix A of this report. The data received from engine manufacturers
was presented on the form shown in figure 26. A total of 36 engines have been so

cataloged (see Appendix A).

Following the engine specification sheet, specification sheets on the intake system

and exhaust system are presented for each engine.
3.3.1 Intake Systems

Information received from intake system manufacturers was of the application type.
However, information on performance as an intake silencer was lacking. It would
be improper for Donaldson Company to try to predict performance of another man-
ufacturer's product. Therefore, this information is missing in the comparison
sheets. However, referring back to section 3.2.1.1 of this report, the dynamom-
eter tests show that intake systems are generally good intake silencers because of

the large expansion ratio. Most present-day air cleaners attenuate noise to a
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ENGINE DATA

INTAKE FLOW RATE AT RATED LOAD

EXHAUST TEMPERATURE AT RATED FL

EXHAUST GAS COMPOSITION

No eoraaann,

Oy cevennnnn
CO.vrnnnnen.

BORE t.vviieinnnnnnnns treestsiannnes
STROKE ©vuiviinnnnnenniiannnnn. oo
DISPLACEMENT ......0uvverenn....
COMPRESSION RATIO .............

MAX INTAKE RESTRICTION.,.......

MANUFACTURER MODEL NO,
TYPE........
NUMBER OF CYLINDERS
FORM .. vviiienninnns tesseees teenees

CYCLES o ertiiiiiiieiiieernnnnannnns

MAXRATED HP ..\uvenniiiinnnnnnnnnnn. .,
MAX RATED TORQUE ....euvernnnnnnnnn...

ow ...

MAX EXHAUST SYSTEM BACK PRESSURE . oes

EXHAUST NOISE AT 50 FT
OPEN PIFE ......

INTAKE NOISE AT 50 FT
OPEN PIFE ,.....

Figure 26, Engine
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level of 72 dB(A) or lower, at rated rpm, when observed at 50 ft. As a result
truck intake noise is uaually found fo be substantially below the level of

other noise sources.

Data obtained from testing was intended to confirm manufacturer supplied data.
The noise data was collected in two ways. First, a 75-in. measurement of the
dB(A) noise level was plotted against engine rpm from high idle to full load

as shown in figure 27. This example indicates a peak noise level of 75.5 dB(A)
at 1650 rpm. Donaldson Company normally uses 1400 rpm as the lower speed
limit for peak noise level. Second, a tape recording was made with the engine
operating at the condition where the peak noise level was observed and also

at rated rpm.  This technique allowed a narrow-band analysis to be made at a

later time.
A sample data sheet for comparison of intake system is shown in figure 28.

Caution is recommended against placing too much confidence in the prices listed on
these data sheets. Each manufacturer has several recommended price schedules.

Contact local jobbers for firm prices on these products.
3.3.2 Exhaust Systems

The exhaust system data received in the manufacturers survey was, for the most part,
comgleted or partially completed questionnaires that were submitted with the

letter of inquiry. However, examining the exhaust noise level information

reveals that af least one manufacturer is presenting combined overall

vehicle noise, including exhaust system noise. This should result ina

slightly higher noise level. Donaldson Company has not altered such

noise data but has indicated those noise readings that include overall vehicle

noise.
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INTAKE SYSTEMS

5= Initial Intake Cost

= Airflow Noise Each

T g .

2o Alr Cleaner Model Type| Resis- Level in Lots of
o Manufacturer No. tance at 50 ft

e (in. H20) (dBA) 1 10 | 100
33

Figure 28. Intake System Data Form
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Exhaust system noise was measured during dynamometer tests and during drive-by tests
on quiet vehicles. Figure 14 is the plot of A=scale exhaust noise vs. rpm taken during
dynamometer tests, The 75-in. measurement is 104.9 dB(A) and must be extrapolated
to 50 ft giving a peak noise level of 88.9 dB(A). Figure 15 is a plot of the exhaust
system noise level during drive-by tests, the peak level being 91.5 dB(A). These

two tests show agreement within 2.6 dB, Comparing the two plots, the peaks below
1800 rpm are discernible in the drive-by acceleration test as the engine increases

in speed. Because of the change in the noise level measurement scale, these peaks
are somewhat masked in the second and third drive-by tests.

Figure 29 is a plot of A=scale exhaust noise vs. engine rpm measured during dyna-
mometer testing. The plot shows both full-load exhaust noise and Jacobs brake
deceleration noise. Figure 30 is a composite plot of both acceleration exhaust

noise and Jacobs brake deceleration noise as measured during vehicle drive-by tests.

Tape recordings of the noise level are also made during the dynamometer test and
drive-by tests. These allow further analysis of the test data at a later time. Figure

31 shows narrow=band analysis of a dual exhaust system on the dynamometer. The
A-scale 75-in. noise level measurement was 95.5 dB(A). This extrapolates to a

50 ft measurement of 79,5 dB(A). Figure 32 is a narrow-band analysis of the same
dual exhaust system and engine during drive-by tests. The noise level measurement
was 83.8 dB(A). The two narrow=band analyses, allowing for distance and differences
in the number of samples used in averaging, are similar indicating a good correlation
between the dynamometer test and drive-by tests.

Figures 33 and 34 are two narrow=-band analyses taken on engines during drive-by
tests. These engines are the same, except the first is blown and the second is
turbo-charged. The straight-pipe noise level of the blown engine is 108.4 dB(A).
The straight-pipe noise level of the turbo-charged engine is 94.4 dB(A). The
narrow=band analysis shows this significant reduction in exhaust noise level due
to turbo-charging.

Additional narrow=band analyses are included in Appendix B of this report. Figure
35 shows the data sheet form used for cataloging exhaust system data.
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EXHAUST SYSTEMS

S Exhaust Back Cost

B Muffler Model Noise Level Pre:sinre Ecoéh

g’u-?_’ Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of
Eg Migr | DCI

8 © Data Dyno Test 10 100

Figure 35. Exhaust System Data Presentation Form
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APPENDIX A

ENGINE, INTAKE, AND EXHAUST
SYSTEM DATA SUMMARY *

* Intake and exhaust system data are cataloged by engine.
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ENGINE, INTAKE, AND EXHAUST
SYSTEM DATA SUMMARY
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NOll VENICLE APPL: Cab-Over _NQ_?J VEHICLE APPL: Cab-Over,

Rear Mount Under Cab
Mount, Front or

| e
o o -
[ TP |

o

- @C ]

No-3| VEHICLE APPL: Conventional cab, N0'4 VENICLE APPL: Conventional eab,

Qutside llount, Underhood Mourt,
Cowl or Yender Front or Side
Intake

|

.%J !
OO

Figure Al. Intake System Configurations
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ENGINE DATA

CATERPILLAR 1140

MANUFACTURER MODEL NO,
TYPE llllllllll LB BN BN BN BN N AN ) ” 0 8000 L ] LN BN BN B BY N Nuturcl Iy aspirafed
NUMBER OF CYLINDERS ..ovvevevescascaes B
FORM . ivveencescnsasecnasnsosssansss ee.. Vee

CYCLES ® 008809 05880800 0N OSRsOLORL SN DS SR 4

BORE ..... e ereereieeeenieenanans ceeees. 45100,
STROKE vvvvenenenennns terecnerresaeenees 4. lin,
DISPLACEMENT +rvevevenenrnnnrnnnannanss 5221in. 3
COMPRESSION RATIO  +rveneenenrenennnns

MAX RATED HP ..vvnne... teerereenenras.. 135@ 3200 rpm
MAX RATED TORQUE «vvnsenenrnnennnnenns 277 @ 1800 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 390 cfm
MAX INTAKE RESTRICTION......... ceesees 2510n. H0
EXHAUST TEMPERATURE AT RATED FLOW ... 960°F

MAX EXHAUST SYSTEM BACK PRESSURE .... 2.5in. Hg

EXHAUST GAS COMPOSITION

N2 DR AN A 7605%

02 ssesesvcoe 10.7%
COoo-otco--0 00057%

Cco

© Q0
g ceeeeees 6.8%

EXHAUST NOISE AT 50 FT
OPEN PIPE ...... 87 dBA

INTAKE NOISE AT 50 FT
OPEN PIPE ......
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ENGINE DATA

CATERPILLAR 1145
MANUFACTURER MODEL NO,

TYPE ciitieeeernsasoncssanssosccasnsssons Naturally aspirated
NUMBER OF CYLINDERS ..00v0ceccccocncss 8
FORM . .veeeeceesocaancnsssssssssssnsnsse Vee
CYCLES ...cceen A 4
BORE .ioveeeeoonnesesnossancosssscasssse 4,5 0n
STROKE ..ieveveessaacsasaccccscnnnssncne 4.1 in,
DISPLACEMENT +vveveenennennennennsenens 522 in. 3
COMPRESSION RATIO  .eeveesoccsscnscnse
MAX RATEDHP ..evvevens e, . 160 @ 3200 rpm
MAX RATED TORQUE ,.vvevvenccnscconscns 326 @ 1700 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 390 cfm
MAX INTAKE RESTRICTION ,vevecoacesessse 25 in. H20

EXHAUST TEMPERATURE AT RATED FLOW ... 1080°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 2.5in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny ceveennne 76 % OPEN PIFE ...... 88 dBA
02 ssve0vsese 900 %
CO.vvevvenne 1153 % INTAKE NOISE AT 50 FT
coO 7.8% OPEN PIPE ......
2 ........ L
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ENGINE DATA

CATERPILLAR 1150
MANUFACTURER MODEL NO.,
L 2 Naturally aspirated
NUMBER OF CYLINDERS ©veeevrrvennnnnnes 8
FORM . ttvteenneeonensenncasnoesenosnneas Vee
CYCLES vvvereneencnnsocnaes Cetececeenns 4
BORE ©vvevernreaeencnnnenoncesocnansnnns 4.5 in
STROKE v vttverueeesnssncencnoanosneans .. 4.5in,
DISPLACEMENT .vvevvevnn. Ceeeeencannnnns 573 in. 3
COMPRESSION RATIO .evvevnnnn.. Ceeenne
MAX RATED HP .nnunnn... T ... 185@ 3000 rpm
MAX RATED TORQUE vevevnvnnnnnnn. ceenes 403 @ 1600 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 390 cfm
MAX INTAKE RESTRICTION............ eeee 25in. HYO

EXHAUST TEMPERATURE AT RATED FLOW ... 1080°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 2.5in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny ceeennnn. 75.7 % OPEN PIFE ...... 90 dBA
Op venvrrnnn. 7.7%
CO . evennrans .0945 % INTAKE NOISE AT 50 FT
C02 ........ 7.63% OPEN PIPE os v ees
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INTAKE SYSTEMS

CATERPILLAR - MODEL NO. 1140, 1145, 1150

S lniflial Intake Coslf’I

T . Airflow Noise Eac

o Iv? r (f:lecf:mer M:jdel Type| Resis- Level in Lots of

Du- anutacturer o tance | at 50 ft
T8 (in. Hy0)| (dBA) 1 10 | 100

o wn 2

Uv

4 |Canadian Fram | FA562IH 2,9

1 |Donaldson Co. | FWA14-0033 | Dry 4.5 131.004106.00| 93.00
1,3 [Donaldson Co. | EBA13-0018 | Dry 2.0 112,00 91.00{ 80.00
1,3 [Vortox AB120A4 Dry 6.0 77.000 77,00} 57.00
1,3 |Vortox G135AC2 Oil 6.0 78,000 78.00f 57.0
2 |Vortox AE120A4 Dry’ 6.0 77.0q 77.00f 57.00
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EXHAUST SYSTEMS

CATERPILLAR - MODEL NO. 1140, 1145

3
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e
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[ o & AT TR L S

EK‘T E.Xho“JSf Back Cost
5 < Muffler Model Noise Level Pressure Each
%E Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of :
”g o Mfgr DCI y
oL Data  |Dyno Test 1 10 100 ;
4 | Donaldson Co| MTM08-5078] 78 - 1.2 24,00} 22,00 | 20.0d
1 | Donaldson Co} MPM09-0063] 80 - 1.0 34,00] 27.00{ 24.0G
1 { Donaldson Co} MPM09-0141 79 - .8 48.00| 38.00 | 34.0Q
1 | Donaldson Co} MSM09-0142f 77 - 1.5 42.00} 34.00{ 30.00
5 | Donaldson Co| MBM08-5083f 75 - 1.3 18.00] 15.00; 11 .Od:‘
6 | Donaldson Co} MZM08-5023 79 - 1.1 22,00} 18,00} 16.0 :
6 | Donaldson Co} MOM09-0170 76 - 1.5 25.00} 22,00 16.0
6 | Donaldson Co} MTM08-5078| 78 - 1.2 28,00} 22.00 { 20.0 :'
2 | DonaldsonCo.; MBM10-0002} 78 - 1.5 32.004 25,00 22.0%
2 | Donaldson Co} MAM10-0004{ - - - 42,00} 34.00 | 30.0Ck
2 | Donaldson Co§ MBM10-0049} 74 - 1.7 22,00} 18.00 l4.0d;
2 | Donaldson Co MOMIZ-O]Sj 71.5 - 1.8 44,00{ 35.00 } 31 Od
3 | Donaldson Co{ MOM09-012 78 - 1.3 39.00¢ 31.00 28.0&
3 | Donaldson Co) MOM09-0168 76 - 1.7 23.00§ 19.00 14.00};
3 | Donaldson Co| MTM10-0043] 76 - 1.2 27.00{ 23.00 ]7.0dé
3 | Donaldson Co; MTM10-0048] 77 - 1.2 29.001 24.00 lB.Od_E
3 | Donaldson Co{ MOMI12-01000 87 - 2.4 39.00{ 31.00 28.005
1 | Walker 22809 - - - - - - :
2 | Walker 21465 78 - 1.5 - - -
6 | Walker 21476 79 - 1.1 - - - x
i
‘
:
;
i
‘ '
i
§
i
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EXHAUST SYSTEMS

CATERPILLAR - MODEL NO. 1150

55 |
\ % <! Muffler Model Nfitzclfesf/el o Z‘s"s‘;‘:e Cost :
%E’ Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of i
o Mgr DCI y
i S\wqi Data Dyno Test 1 10 100
| 4 [Donaldson Co.|MTM08-5078 | 78 - 1.2 | 28.00] 22.00 | 20,00
i 1 |Donaldson Co.|MPM09-0063| 80 - 1.0 | 34.00}27.00 | 24.00
! 1 |Donaldson Co.|MPM09-0141 | 79 - .8 | 48.00( 38.00 34.00%)i
| 1 [Donaldson Co.|MsMo9-0142 | 77 - 1.5 | 42.0034.00 | 30.00
3 5 |Donaldson Co.[MBM08-5083 | 75 - 1.3 | 18,00} 15.00 | 11.00;
a‘ 6 |Donaldson Co.|MZM08-5023 79 - 1.1 | 22.00{ 18,00 | 16.00
| 6 |Donaldson Co.|MOMO9-0170{ 76 - 1.5 | 25.00|21.00 16.00
' 6. |Donaldson Co.|MTM08-5078 | 78 - 1.2 | 28.00{ 22.00 | 20.00
' 2 |{Donaldson Co.{MBM10-0002 | 78 - 1.5 | 32.00{25.00 | 22.00
' 2 |Donaldson Co.[MAM10-0004| - - - 42.00{ 34.00 | 30.00
i 2 |Donaldson Co.|MBM10-0049 | 74 - 1.7 | 22.00{18.00 | 14,00
' 2 !Donaldson Co.|MOMI2-0154| 71.5 - 1.8 44,001 35.00 ; 31.00
3 |Donaldson Co.|MOMO09-0124| 78 - 1.3 | 39.00|31.00 ! 28.00
| 3 |Donaldson Co.|MOMO9-0168] 76 - 1.7 | 23.00}20.00! 14.00
' '3 |Donaldson Co.|MTM10-0043 | 76 - 1.2 | 27.00{23.00 | 17.00,
" 3 |Donaldson Co.|MTM10-0048 | 77 - 1.2 | 29.00] 24.00 | 18.00
' 3 |Donaldson Co.|MOMI2-0100] - - - 39.00 31.00 | 28.00’
{1 | stemco Mfg. | 9300 - - - 36.00{ 36.00 | 36.00
| 1 | Stemco Mfg. | 9349 - - - 50.00{ 50.00 | 50.00,
! 2 | Stemco Mfg. | 9855 - - - 41.00] 41.00 | 41 .ooﬁ&;
' 3 | Stemco Mfg. | 9864 - - - | 51.00{51.00| 51.00
1| Walker 22809 - - - -1 - -
"2 ! Walker 21465 78 - 1.5 -0 - -
'3 | Walker | 21476 79 - 1.1 -] - -
b

|

&

i 4
n 5
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ENGINE DATA

CATERPILLAR 1160
MANUFACTURER MODEL NO.
TYPE covenennnnes e teeeeescnneenianes v... Naturally aspirated
NUMBER OF CYLINDERS ......... Cereneaee 8
FORM cvvvennnne Gt ssesessasecenncenanan Vee
CYCLES ..evvues et s e e, veessecseess 4
BORE ------------------------------ X 405 in'
STROKE ©vrvvvnvennnnnnns ceeeeeaes cecees 2.0 in-3
DISPLACEMENT +0veruenen cevesieenacesess 636in,
COMPRESSION RATIO vvveevreeenns
MAX RATED HP +otvevnnneeennnnennneenns 210@ 2800 rpm

EXHAUST GAS COMPOSITION

02 so00000s0s0 6.5%

MAX RATED TORQUE .....

474 @ 1400 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 410cfm
MAX INTAKE RESTRICTION
EXHAUST TEMPERATURE AT RATED FLOW ... 1160°F

MAX EXHAUST SYSTEM BACK PRESSURE .... 2.5in. Hg

25 in. H20

EXHAUST NOISE AT 50 FT
OPEN PIFE ..... « 94 dBA

INTAKE NOISE AT 50 FT
OPEN Pl% LR N ) 84dBA
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INTAKE SYSTEMS

CATERPILLAR - MODEL NO. 1160

S .’_l\ lpifial Intake Cost

g Z:) Alr Cleaner Model Type Aeref;‘lﬁ\:V T:\::Fi‘ in Eg:shof

é% Manufacturer No. tance at 50 ft

58 (in. H20) (dBA) 1 10 ] 100

U~

1,3 |Donaldson Co. | EBA13-0018 | Dry 2.0 112,00] 91.00} 80.00
1 |Donaldson Co. | FWA14-0033 | Dry 4,5 131.00{105.00| 93.00

1,3 {Vortox AB120A4 Dry 6.7 77.00{ 77.00} 57.00

1,3 }|Vortox G135AC2 Oil 6.7 78.00} 78.00| 57.00
2 {Vortox AE120A4 6.7 77.00} 77.00} 57.00
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EXHAUST SYSTEMS

CATERPILLAR - MODEL NO. 1160

ET?\ Exhaust
< Muffler Model Noise Level Back Cost
221 Manufacturer No. at 50 ft (dBA) Pressure , Each
o (in. Hg) in Lots of
“g o Mfgr DClI
oY Data |Dyno Test 1 10 100
4 |Donaldson Co.{ MTM08-5078] 78 - 1.5 8.00 |22.00 {20.00
1 |DonaldsonCo. | MPM09-0063| 80 - 1.3 34.00 }27.00 |24.00
1 {Donaldson Co.|MPM09-0141| 79 - 1.1 8.00 |38.00 {34.00
1 |Donaldson Co.| MSM09-0142 77 - 1.8 EZ.OO 34.00 |30.00
5 |DonaldsonCo. ]MBM08-5083 | 75 - 1.6 18.00 {15.00 |11.00
6 |DonaldsonCo. |MZM08-5023} 79 - 1.4 2.00 ]18.00 {16.00
6 |DonaldsonCo. [MOMO09-0170} 76 - 1.8 25.00 121.00 {16.00
6 {Donaldson Co.| MTM08-5078} 78 - 1.5 28.00 |22.00 }20.00
2 {Donaldson Co.| MBM10-0002| 78 - 1.8 32.00 |25.00 }22.00
2 |Donaldson Co.] MAM10-0004f - - = = 42,00 |34.00 {30.00
2 [DonaldsonCo. | MBM10-0049| 74 - 2.0 22.00 118.00 |14.00
2 |Donaldson Co.| MOMI12-0I54 71.5 - 2.1 k4.00 |35.00 {31.00
3 |Donaldson Co.| MOM09-0124 - - 1.5 ]39.00 {31.00 [28.00
3 |Donaldson Co.} MOMO09-0168 - - 2.0 23.00 }20.00 {14.00
3 |Donaldson Co.{ MTM10-0043 - - 1.5 27.00 |23.00 {17.00
3 |Donaldson Co.| MTM10-0048 - - 1.5 P9.00 |24.00 |18.00
3 |Donaldson Co.| MOM12-0100 - - - 39.00 {31.00 |28.00
1 |Stemco 9300 - - - 36.00 {36.00 |36.00
1 |Stemco 9349 - - - 50.00 | 50.00 } 50.00
2 |Stemco 9855 - - - 41.00 §41.00 {41.00
1 {Stemco 9864 - - - 51.00 |51.00 }51.00
1 [|Walker 22809 - - - - - -
2 {Walker 21465 78 - 1.8 - - -
6 |Walker 21476 79 - 1.4 - - -
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ENGINE DATA

CATERPILLAR 1673 T
MANUFACTURER MODEL NO.
TYPE vveeeanes reeeeeseessesrenenin eeeees Turbocharged
NUMBER OF CYLINDERS +evveeononnnnns, .. 6
FORMl......-.. ..... S8 sP0 PSS CGCEBLBSIROLETOOTTS s 08 ln-line
CYCLES .................. ® 0 60 200 BNPBODNNSES 4
BORE ........ e 4.75 in.
STROKE +vreereennnnnneennnnnns. e 6.0 in.
DISPLACEMENT +vvnvennnns e 638 in. 3
COMPRESSION RATIO  vvvurenvnrnnnns
MAX RATED HP ..... e vee. 250@ 2200 rpm
MAX RATED TORQUE ' vnnnnennnn. e 690 @ 1600 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 600 cfm
MAX INTAKE RESTRICTION......... eeenn . 30 in. H.0

EXHAUST GAS COMPOSITION

N2 oo vee LACH N ) 76%
02 ------ seae 9.0 %
CO. ivrrennns 0153 %
C02 ------ e 7'9%

2

EXHAUST TEMPERATURE AT RATED FLOW ... 1000°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 1.47 in. Hg

EXHAUST NOISE AT 50 FT
OPEN PIPE ,..... 85dBA

INTAKE NOISE AT 50 FT
OPEN PIFE ......
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INTAKE SYSTEMS

CATERPILLAR - MODEL NO. 1673 T

gE= Initial Intake Cost
g <07 Air Cleaner e Type Al{gsliitv T:\:esael in Ez:sh of
E,;_;: Manufacturer No. tance | at 50 ft
5§ (in. H2O) (dBA) 1 10 | 100
L~ .

1 |Donaldson Co. | FHG14-0121 | Dry 8.0 183.00}148.00}130.00
1,3 |Donaldson Co. | EBA13-0018 | Dry 112.00{ 91.00| 80.00§
1,3 {Vortox AB160A4 Dry 6.0 123.00123.00{ 90.00
1,3 |Vortox G160BE2 Oil 6.5 102.00}102.00 75.00J

2 |Vortox AE160A4 Dry 6.0 123.00(123.00f 90.00
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SEXHAUST SYSTEMS

CATERPILLAR - MODEL NO. 1673 T

Exhaust

S

5| Muffler Model Noise Level PrZ::}:e ECS’CSL

o Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of

"g o Mfgr DClI

oV Data Dyno Test i 10 100
7 |Doenaldson Co.|MPM09-0161{ 73 - 0.3 31.00§ 26.00] 19.00
8 |Donaldson Co.|MOMI2-0131] 74 - 0.5 49.00| 39.00| 35.00
9 |Donaldson Co.|MOMI12-0108 77 - 1.1 47.00} 38.00| 34.00
7 {Stemco 9300 - - - 36.00§ 36.00( 36.00
7 |Walker 22823 - S - S - -
7 |Walker 22829 73 - 0.3 - - -
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ENGINE DATA

EXHAUST GAS COMPOSITION

MAX EXHAUST SYSTEM BACK PRESSURE ....

CATERPILLAR 1674 TA
MANUFACTURER MODEL NO.
TYPE +veeenvosesesansnncssasssnsnnssnsass Turbocharged
NUMBER OF CYLINDERS ..vvvvervennnans .. 6
FORM . tveeveneosoncsnnnsaes Ceeeesencans In-line
CYCLES viveesesenssannnnoans Ceeesesennas 4
BORE v vuvuserencsnscensseensaosscasssnsas 4,75 in
STROKE v vivvevueeesasosnsasnsncsscnsocane 6.0in,
DISPLACEMENT +evevrvrnoenns Cereeasseens 638 in. 3
COMPRESSION RATIO vivevseevncnnscane
MAX RATED HP tevrreenenccncnsnncancess 270 @ 2200 rpm
MAX RATED TORQUE ..vvvrrernvnsoconnnsne 805 @ 1400 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 660 cfm
MAX INTAKE RESTRICTION...euvuennnnnn. 30 in. H,0
EXHAUST TEMPERATURE AT RATED FLOW ... 900°F

1.47 in. Hg

EXHAUST NOISE AT 50 FT
OPEN PIPE ...... 88 dBA

INTAKE NOISE AT 50 FT

No ceveennnns 76.2 %

Op eevennnen 9.6 %

CO.ivevnnnns 0118 %

coO 7.5% OPEN PIFE ......




INTAKE SYSTEMS

CATERPILLAR - MODEL NO. 1674 TA

s ’.T“ Initial Intake Cost

5| AirCleoner | Model | L ATEOY | TS in Lot of

é’ﬁ: Manufacturer No. tance at 50 ft

S§ (in. H20) (dBA) 1 101 100

Uv

1 Donaldson Co. | FHG14-0121 | Dry 8.0 183.00({148.00}131.00

1,3 |Donaldson Co. | EBA13-0018 | Dry 5.0 112,00} 91.00} 80,00

1,3 [Vortox AB160A4 Dry 8.3 123.00/123.00{ 90.00

1,3 {Vortox G160AC2 Oil 9.5 103.001103.00} 76.00

2 {Vortox SE160A4 Dry 8.3 123,00 123.00} 90.00
s,

4|




EXHAUST SYSTEMS

CATERPILLAR - MODEL NO. 1674 TA

5’&5 Exhaust

B <; Muffler Model - Noise Level Przt:sil:e g:;;

.E’I.E Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of

“g o Mfgr DCI - :

oL Data Dyno Test 1 10 100
7 | Alexander-T. | 2418 84* - 5% 162.00 - 56.00
7 | Donaldson Co.| MPM09-0161} 74 - 0.3 31.00 | 26.00{ 19.00
8 | Donaldson Cof MOM12-0131} 75 - 0.5 49.00 | 39.00} 35.00
9 | Donaldson CoJMOM12-0104 79 - 1.2 47.00} 38.00} 34.00
7 | Walker 22823 - - - - - -
7 | Walker 22829 74 - 0.3 - - -

*Vehicle Test Data
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ENGINE DATA

CATERPILLAR 1693 T
MANUFACTURER MODEL NO.
TYPE ........... 9 0 0 0009 00 S0P OeN LEC A B A N ) *8 08 TurbOChcrged
NUMBER OF CYLINDERS ©vveevrevesonsns .. 6
FORM +teveeneeaossseseoscssosnsensanseee In-line
CYCLES +vveveennsannconnsons evecaneans 4
BORE 4 ivveneesoncosonsosecancsnssansasas 5.4 in,
STROKE +vuverosencoscensencasssnsoncesss 6.5in. 3
DISPLACEMENT .1vivevnvnnenss Ceeeinenenes 893 in.
COMPRESSION RATIO ..... Ceeereenaneas .
MAX RATED HP +nvvvnnns. s 325@ 2100 rpm
MAX RATED TORQUE +.vevevrncconcnsncnse 1000 @ 1450 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 860 cfm
MAX INTAKE RESTRICTION..cvuvueennnns 30 in. H,0

EXHAUST TEMPERATURE AT RATED FLOW ... 900°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 1.47 in, Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny cevnennns 76.4 % OPEN PIFE ..... . 90 dBA
Op evennennn 10.5%
CO . evnnannnn .0128 % INTAKE NOISE AT 50 FT
co, 7.1% OPEN PIFE ......
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INTAKE SYSTEMS

CATERPILLAR - MODEL NO. 1693 T

5= Initial Intake Cost

=<t} Air Cleaner Model ' AII‘H.OW Noise _ Each

5.2 Manufact No Type] Resis~ Level in Lots of

S anuracturer : tance | at 50 ft

el (in. H,0)| (dBA) 1 10 | 100
Qow 2

U~

1,3 |Donaldson Co. | EBA15-0005 | Dry 4.5 145.00{116.00}103.00
1 |Donaldson Co. | FHG16-0116 | Dry 8.0 133.00}108.00} 95.00

1,3 {Vortox AB160A4 Dry 6.3 123.00}123.00{ 90.00

1,3 {Vortox G160BE2 oil 6.7 102.00{102.00} 75.00
2 [Vortox AE160A4 Dry 6.3 123.00{123.00] 90.00
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EXHAUST SYSTEMS

CATERPILLAR - MODEL NO. 1693 T

S’C}T Exhaust

T < Muffler Model Noise Level B Back Cost

3.2 Manufacturer No. at 50 £t (dBA) Tessure . Each

i (in. Hg) in Lots of

EQ Mfgr DCli

oL Data  |Dyno Test 1 10 100
7 {Alexander-T. 2418 84 .5* - 7 62.00| - 56.00
7 |Donaldson Co.| MPM09-0161{ 75 - 0.5 31.00} 26.00f 19.00
8 |Donaldson Co.| MOMI12-0131| 76 - 0.7 49.00} 39.00} 35.00
9 |{Donaldson Co.|MOM12-0108 81 - 1.5 47.00} 38.00} 34.00
7 {Stemco 9327 - - - 41.00441.00} 41.00
7 (Walker 22823 - - - - - -

7 {Walker 22829 75 - 0.5 - - -

* Vehicle Test Data
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ENGINE DATA

CATERPILLAR 1693 TA
MANUFACTURER MODEL NO.
TYPE cveeeeecececosvasoscosccaascscsnases Turbocharged
NUMBER OF CYLINDERS ©uevrvunvneneensns 6
FORM ‘i tvveeoooossccossanososssssscscnsce In-line
CYCLES vvuvnrnns eveneanaaas e eeernenas 4
BORE ..vvevscececscoassssassseoscconasse 5.4 in
STROKE &+ veeveenevscnsensasasssassocenons 6.5in.
DISPLACEMENT +vuuvvennns e, 893 in. 3
COMPRESSION RATIO  .vvvversensoncenens
MAX RATED HP . eervnreneracsccnsncosanns 425@ 2100 rpm
MAX RATED TORQUE ..... e eenaanaes 1275 @ 1400 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 1080 cfm
MAX INTAKE RESTRICTION . vvnrvenernnnns 30 in. H,0
EXHAUST TEMPERATURE AT RATED FLOW ... 950°F

MAX EXHAUST SYSTEM BACK PRESSURE ...

EXHAUST GAS COMPOSITION

No ceevenane. 76.4 %
Oy veernnennn 10.4 %
CO. vevvnnans 0164 %
Oy werennnn 7.4%

. 1.47 in. Hg

EXHAUST NOISE AT 50 FT
OPEN PIPE 91 dBA

INTAKE NOISE AT 50 FT
OPEN PIPE
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INTAKE SYSTEMS

CATERPILLAR - MODEL NO. 1693 TA

& :-I\ Iniflial Intake Cost
T g . Airflow Noise Each
o A::: l;u%:lli?:r:; Mﬁi:l Type| Resis~ Level in Lots of
2u ‘ tance at 50 ft
éé (in. H20) (dBA) 1 10 | 100
1 |Donaldson Co., | FHG16-0116 | Dry 10.0 134.00]108.00| 96.00
1,3 |Donaldson Co. | EBA15-0005 | Dry 6.0 145,00{117.00}103.00
1,3 {Vortox AB120A4 Dry 7.0 77.00] 77.00} 57.00
(2 eq)
1,3 {Vortox G135AC2 Oil 7.0 78.00 78.00} 57.00
(2 ed)
2  {Vortox AEIZOA)\4 Dry’ 7.0 77.00§ 77.00} 57.00
(2 ea
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EXHAUST SYSTEMS

CATERPILLAR - MODEL NO. 1693 TA

5&,\ Exhaust Back

5 < Muffler Mode! Noise Level Pressf:re EC:;L

5 o

E)‘._: Manufacturer No. at 50 ft (dBA) (in. Hg) i Lofs of

t9 Mfgr DCI

S Data {Dyno Test 1 10 100
7 | Donaldson Co.JMPM09-0161 76 - 1.0 31.00 { 26.00{ 19.00
8 | Donaldson Co.JMOM12-0131 77 - 1.5 49.00 | 39.00 | 35.00
9 | Donaldson Co. MOM12-2300] 87 - 1.4 63.00 | 50.00 | 45.00
7 | Stemco 9327 - - - 41.00 141.00141.00
7 | Walker 22829 76 - 1.0 - - -




ENGINE DATA

CUMMINS V8-210
MANUFACTURER MODEL NO.
L Naturally aspirated
NUMBER OF CYLINDERS .vvvevenvnennss :
FORM...". ..... #8009 S8 60 0000 BSOS SIQOESIRRESE eSS Vee
CYCLES ........ s 4
BORE '+ eeereninreraneenenensnsnsanenens 4-5/8 in.
STROKE veesneeenranennseneneanenennes 3-3/4 in.
DISPLACEMENT vvverenennnn.s s 504 in, 3
COMPRESSION RATIO ..... s e 17.0: 1
MAX RATED HP .......... s 202 @ 3300 rpm
MAX RATED TORQUE ...vvvnnens.n. e 387 @ 1900 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 425 cfm
MAX INTAKE RESTRICTION........... ceres 15,000, HyO

EXHAUST TEMPERATURE AT RATED FLOW ... 1150°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 3.0 in. Hg

EXHAUST GAS COMPOSITION

EXHAUST NOISE AT 50 FT

Ny cernennn, 82% OPEN PIFE ......

Op vevrennens 6.8 %

COvrrnnnnns .27 % INTAKE NOISE AT 50 FT
co, ... L 9.3% OPEN PIPE ......
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INTAKE SYSTEMS

CUMMINS - MODEL NO. V8-185 & 210

= initial Intake Cost

<l Air Cleaner Model T A|rf|.ow Noise . Each

5.9 Manufacturer No ype|{ Resis- Level in Lots of
S ’ tance | at 50 ft

S § (in. H20) (dBA) 1 10 | 100
J~

1 |Canadian Fram | FA562WHI Dry { 2.3

4 |Canadian Fram | FA562IH Dry 2.4

1 IDonaldson Co. | FWA14-0033 | Dry 4.8 131.00]106.00} 93.00
1,3 |Donaldson Co. FBA]3-00]8 Dry 2.0 112.00} 91.00} 80.00
1,3 {Vortox AB120A4 Dry 4,6 77.00}{ 77.00} 57.00
1,3 {Vortox G120CG2 oil’ 5.5 63.00| 63.00| 46.00
2 {Vortox AE120A4 4,6 97.001 77.00{ 57.00

100




XHAUST SYSTEMS

SRR

CUMMINS - MODEL NO. V8-210

E_zs,'\ Exhaust Back Cost
5 <; Muffler Model Noise Level Pressure Ec?;h
,‘23>u." Manufacturer No. at 50 ft (dBA) (in. Hg) i Lofs of
-] Mfgr DCH
S A Data  {Dyno Test 1 10 100
3 |Alexander-T. | 2532 83* - 3.1* }52.00 - 47.00
3 |Alexander-T. | 2503 84* - 3.3* 149.00 - 44.00
4 |Donaldson Co.|MTM08-5078 | 75 - 2.2 28.00 §22.00 |20.00
1 {Donaldson Co.|MPM09-0063 83 - 1.5 34.00 }27.00 {24.00
1 |Donaldson Co.|MPM09-0141 | 80 - 1.5 48.00 }38.00 {34.00
i Donaldslon Co.|MSM09-0142 | 78 - 2.4 42.00 |34.00 |30.00
5 |Donaldson Co.|MBM08-5083 | 78 - 2.2 18.00 | 15.00 {11.00
6 |Donaldson Co.{MOMO09-0170} 72 - 2.6 25.00 }21.00 {16.00
3 |Donaldson Co.|MOMO09-0168| 74 - 2.9 23.00 {19.00 }14.00
3 |Donaldson Co.|MTM10-0043 | 77 - 1.6 22.00 {23.00 {17.00
1 |{Stemco 9336 - - - 40.00 {40.00 |40.00
- |Stemco 9344 - - - 45,00 }45.00 {45.00
loré | Stemco 9345 - - - 35.00 }35.00 |{35.00
1 [Walker 22828 80 - 1.5 - - -
3  |Walker 21465 - - - - - -
3 {Walker 22808 - - - - -
1 |{Walker 22827 83 - 1.5 - -

* Vehicle Test Data
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ENGINE DATA

CUMMINS V-555
MANUFACTURER MODEL NO.
TYPE v teeteeeeeoeosonncscassacaecannnnans Naturally aspirated
NUMBER OF CYLINDERS vuvvvvrrnennnnness 8
FORM civrveenrnsenne Ceeeeeasstscecnanane Vee
CYCLES 4 ttereersennnsocoscocannsannnsne 4
BORE +vvveeeeseneccanaoanconssoesnnsnsns 4-5/8 in.
STROKE v etteeseeeseneoncacacasanannanens 4-1/8 in.
DISPLACEMENT 4vvereerneensnseconnnsones 555 in. 3
COMPRESSION RATIO ..... Ceerienanane. 17.0 : 1
MAX RATED HP +vonnnnnns e . 216@ 3300 rpm
MAX RATED TORQUE .+ .evevererenennsensns 425 @ 1800 rpm
INTAKE FLOW RATE AT RATED LOAD ..... . 470 cfm
MAX INTAKE RESTRICTION . .evvvvunnnnn.. 15 in. Hy0

EXHAUST TEMPERATURE AT RATED FLOW ... 1150°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 3.0in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT

Ny eerinennn 84% OPEN PIFE ......

Op vrvnennnes 4.3%

CO.vvrrnnnnn .20 % INTAKE NOISE AT 50 FT
co, 10% OPEN PIFE ......
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INTAKE SYSTEMS

CUMMINS - MODEL NO. V-555

5= Initial Intake Cost
iy . Airflow Noise Each

£ o A;\A |r Cf'.le?ner Mﬁ:‘ Type| Resis- Level in Lots of
S anuracturer : tance | at 50 ft

SL;,% (in. Hy0) (dBA) 1 10 | 100
U~

4 {Canadian Fram | FA5621H Dry 2.8

1 |Donaldson Co. | FWA14-0033 | Dry 6.0 72 131.00{106.00} 93.00
1,3 |Donaldson Co. | EBA13-0018 | Dry 2.4 75 113.00{ 91.00| 80.00
1,3 {Vortox AB120A4 Dry 5.6 77.00} 77.00{ 57.00
1,3 [Vortox G135AC2 oil 5.7 78.001 78.00| 57.00
2 [Vortox AE120A4 5.6 77.0 | 77.00| 57.00
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_EXHAUST SYSTEMS

CUMMINS - MODEL NO. V-555
5
‘g f; Muffler Model Nfi):;’ejaf:\f/el Pr::::l:e ICE::ZL
‘5;‘: Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of
"g o Mfgr DCI
oY Data Dyno Test 1 10 100
3 ]Alexander-T. 2532 83* - 3.2 |52.00 - 47.00
3 |Alexander-T. 2503 84* - 3.4* 149.00 - 44.00
4 |Donaldson Co. MTMO08-5078 | 75 - 2.2 28.00 |[22.00 }20.00
1 |Donaldson Co. (MPM09-0063 | 83 - 1.5 34.00 |27.00 {24.00
1 {Donaldson Co. MPM09-0141 | 80 - 1.5 18.00 }38.00 {34.00
1 |Donaldson Co. MSM09-0142 78 - 2.4 42.00 |34.00 130.00
5 |Donaldson Co. MBMO08 50831 78 - 2.2 18.00 |15.00 }11.00
6 |Donaldson Co. MOMO09-0170 72 - 2.6 25.00 |21.00 16.00
3 |Donaldson Co. MOMO09-0168 | 74 - 2.9 23.00 }19.00 |14.00
3 |Donaldson .Co. MTM10-0043 | 77 - 1.6 22.00 §23.00 }17.00
1 |Stemco 9336 - - - 40.00 }40.00 }40.00
lor3 |Stemco 9344 - - - 45.00 [45.00 |45.00
- |Walker 22828 80 - 1.5 - - -
1 [Walker 22827 83 - 1.5 - - -

* Vehicle test data
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ENGINE DATA

CUMMINS V-903
MANUFACTURER MODEL NO.
TYPE lllllllll i, 900G S0 DO OO SAESEDS Nafurally aspircfed
NUMBER OF CYLINDERS ©+vevveeeenns veeess B
FORM +vevenernosacnons eereerneennranans Vee
CYCLES ©vveeveonnoonacacnnes ceeneas veses 4
BORE .vvveveese Ceereneeenanaas erenenens 5-1/2 in.
STROKE +vuvunnns e eeneeenetaeeenaeaenees 4-3/4 in.
DISPLACEMENT ---------- esce0srose0sDs O 903;“.3
COMPRESSION RATIO  vvvveveneens veeeees 16.5:1
MAX RATED HP ..... s .... 307 @ 2600 rpm
MAX RATED TORQUE ..vvvvnennnanes veses. 707 @ 1800 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 610cfm
MAX INTAKE RESTRICTION......... R R LR

EXHAUST TEMPERATURE AT RATED FLOW ... 1150°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 2in. Hg

EXHAUST GAS COMPOSITION

NS 00000 81%
02 --------- . 7.1%
CO . vvvnenes 17 %
C02 s e ]0.6%

EXHAUST NOISE AT S0 FT
OPEN PIPE ......

INTAKE NOISE AT 50 FT
OPEN PIPE ......
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INTAKE SYSTEMS

CUMMINS - MODEL NO. V-903

5= Initial Intake Cost
< Air Cleaner Model : Airflow Noise Each
5.9 Manufacturer No Type| Resis~ Level in Lots of
2w : tance | at 50 ft
g‘§ (in. H20) (dBA) 1 10 | 100
Uv
4 {Canadian Fram | FA3621H Dry 3.7
1 |Donaldson Co. | FHG14-0121 | Dry 6.5 72 183.00}148.00131.00
1,3 {Donaldson Co. | EBA13-0018 | Dry 3.6 72 113.00] 91.00} 80.00
2 |Donaldson Co. | EBB22-0022 | Dry 5.5 71 163,00§131.00]116.00
1,3 |Vortox AB140A4 Dry . 6.8 95.00] 95.00{ 70.00
1,3 [Vortox G150C2 oil 8.0 99.00{ 99.00{ 73.00
2 |Vortox AE140A4 Dry 6.8 95.00f 95.00} 70.00
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EXHAUST SYSTEMS

CUMMINS - MODEL NO. V-903

3 ,_5_ ’&1‘\ E'xhcwsf Back Cost h
ﬁtgfn M ML;:FHTI’ Mﬁdgi l:lgloseﬁL(ed\éiE) Pressure Each i\
| Bic anutacturer o a (in. Hg) in Lots of |
KR MEE | oyne Tet 1 110 | 100]
oL ata yno Tes k
4 |Donaldson Co.lMUM09-0022| 85 - .9 | 32.00] 26.00| 23.0d
1 | Donaldson Co.|MUMO09-0022| 85 - 1.8 | 32.00| 26.00| 23.00
| 4 |Donaldson Co.|MPM09-0063 | 84 - 1.0 | 33.00{27.00| 24.00
' 1 |Donaldson Co.|MUM09-0074| 88 - 1.2 | 39.00|31.00 | 28.00
| 4 |Donaldson Co.|MPM09-0115| 82 - 1.5 | 39.00|31.00 | 28.00}
| 4 |Donaldson Co.|MSM09-0135 | 78 - 2.0 | 41.00{33.00 | 30.00
| 4 |Donaldson Co.JMPM09-0141 | 80 - .9 | 48.00]38.00 | 34.00
! 1. |Donaldson Co.|MPM09-0141 | 82 - 2.0 | 48.00] 38.00 | 34.00
| 4 |Donaldson Co.|MSM09-0142 | 82 - 1.4 | 42.00{ 34.00 3o.odé
| 6 |Donaldson Co.|MTM10-0006 | 86 - 1.1 | 33.00{27.00 | 23.00]
| 6 |Donaldson Co.|MOMI2-0100| 86 - 1.0 | 39.00{31.00 | 28.00;
| 3 | Donaldson Co.[MOMI2-0108| 84 - 1.4 | 47.00{ 38.00 | 34.00,
;} 2 | Donaldson Co.!MOMI2-0131] 85 - 1.5 | 49.00|39.00 | 35.00!
i 6 | Riker Mfg. | 94007 84* - 1.4+ | 50,00] - -
| 3| Riker Mig. | 94507 86+ - 1.4+ | 52.00| - -
| 4 | Riker Mfg. | 9XD-354 83* - 1.6+ | 57.00] - -
{ 4 | Riker Mig | 9XD-404 86.5% | - 1.6 | 59.00] - -
E 1 | Riker Mfg. | 9XD505 86.5* - 2.0* | 69.00] - -
‘5. 4 | Riker Mfg. | 9XD505 87.3* - 1.4 | 69.00f - - !
ﬂ 2 | Riker Mfg. | 94006 85.7* - 2.0 | 52.00{ - - E
| 2 | Riker Mfg. | 94506 83.4* - 1.7% | 54.00f - -
’% 4 | Stemco Mfg. | 9338 71 - 2.1 | 42.00{42.00| 42.00;
L 4 | Stemco Mfg. | 9350 : - - 51,00 51.00 | 51 oo?
' 2 ! Stemco Mfg. | 9854 - - - 47,00} 47.00 | 47.00¢
' 2 | Stemeo Mfg. | 9855 - - - 41.00] 41.00 | 41.00;
11,3 | Stemoo Mfg. | 9866 - - - 55,00} 55.00 55.oo§
ﬂ 1 Walker 22829 - - - - - -
B' 4 | Walker 22809 85 - 0.9 - - -
| 4 | Walker 22827 84 - 1.0 - - -

* Vehicle test data
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EXHAUST SYSTEMS

CUMMINS - MODEL NO. V-903 (continued)

o
fo% Exhaust

5 < Muffler Model Noise Level Pchck g°5;

5.21 Manufacturer No. at 50 ft (dBA) Tessure e

2w 1 (in. Hg) in Lots of

t 9 Mfgr DCI
, SL i Data Dyno Test 1 10 100
i Walker 22823 88 - 1.2 - - -

4 | Walker 22828 80 - 0.9 - i }
! 6 Walker 21174 86 - 1.0 - = N
i
% s
]
y
_f:
% ]
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ENGINE DATA

CUMMINS VT-903
MANUFACTURER MODEL NO.
.rYPE S 9D O 08 600050080 GOOSELTEIEES IS "9 00 00 TurbOChcrged
NUMBER OF CYLINDERS ..... T veeess 8
FORMI.....C.I." .......... L3N B BN B BN B BN NN ) o e e vee
CYCLES vvvnneenss ceveen cesecsiencans vees 4
BORE +vvveenesonsascancnsasacsnscasasne . 5-1/2in.
STROKE &+ tvuensencncescnseasenconensasens 4-3/4 in,
DISPLACEMENT ......... e 903 in. 3
COMPRESSION RATIO  vevvevevevnnonenes . 15.5:1
MAX RATED HP .......... e . 320@ 2600 rpm
MAX RATED TORQUE ©+.vevvnrnnenens ceeess 775@ 1800 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 930 cfm
MAX INTAKE RESTRICTION . vvvrvenevnnnns 15 in. H,0

EXHAUST GAS COMPOSITION

N2 .......... 83%

02 secssssene 10.1 %
CO.cvveennne .01 %
C02 ooooo o0 7"0 %

EXHAUST TEMPERATURE AT RATED FLOW ... 900°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 2.5in. Hg

EXHAUST NOISE AT 50 FT
OPEN PIPE ......

INTAKE NOISE AT 50 FT
OPEN PIPE ......
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EXHAUST SYSTEMS

CUMMINS - MODEL NO. VT-903

5&: Exhaust Back Cost

5 < Muffler Model - Noise Level ST E:éh

333 Manufacturer No. at 50 ft (dBA) (in. Hg) i Lofs of

“g o Mfgr DCI

oL Data Dyno Test 1 10 100
7 |Donaldson Co. MUMO09-0074 | 82 - 1.7 39.00 | 31.00} 28.00
7 |Donaldson Co. MPM09-0161 81 - 1.3 31.00 { 26.00} 19.00
9 |Donaldson Co. MOM12-0108 { 83 o 2.3 47.00 } 38.00} 34.00
8 |Donaldson Co. MOM12-0131] 83 - 2.2 |49.00 |39.00 | 35.00
7 [Walker 22829 81 - 1.3 - - -
7 |Walker 22823 82 - 1.7 - - -

i |
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ENGINE DATA

CUMMINS NH-230
MANUFACTURER MODEL NO.
TYPE ovnnnnn, e e .... Naturally aspirated
NUMBER OF CYLINDERS +0eveerecesnnnsosns 6
FORM QQQQQ * 0 CIC Y B 3 B BN BN BN B BR B AN N ) ® e e 008 o e 00 ln-llne
CYCLES vvvvnens eeenenecncncncnoe ceveees 4
BORE & uuvvevnonsoconconnns erieeetnencas 5-1/2 in.
STROKE ---------------------- essoensveee 6in‘
DISPMCEMENT ooooo sevseevessovons sesevsee 855in'3
COMPRESSION RATIO  tuivvevecesncncans . 15.8:1
MAX RATED HP +venneenn. i 220 @ 2100 rpm
MAX RATED TORQUE ..... Ceeeresennnans . 644 @ 1500 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 460 cfm
MAX INTAKE RESTRICTION.,..vuvus.. veess 15,010, Hy0
EXHAUST TEMPERATURE AT RATED FLOW ..., 1160°F

MAX EXHAUST SYSTEM BACK PRESSURE ,... 2.0in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
N2 .......... OPEN PIFE ......
02 sossense
CO . venenrens INTAKE NOISE AT 50 FT
C02 . ' OPEN PIPE ecssss

111



INTAKE SYSTEMS

CUMMINS - MODEL NO. NH 230

= Initial Intake Cost

| A Cleoner | model | AT | TS in Lovsof
é’": Manufacturer No. tance ot 50 ft

55’;’ (in. H20) (dBA) 1 10 | 100
U~

1 {Canadian Fram | FA562WH3 Dry 2.6

4 }Canadian Fram | FA562IH Dry 2.8

1 {Donaldson Co.| FWA14-0033 | Dry 5.5 131.040 106.00f 93.00
1,3 | Donaldson Co. | EBA13-0018 | Dry 2.2 113.04 91.00{ 80.00
1,3 | Vortox AB120A4 Dry. 5.2 77.00f 77.00f 57.00
1,3 | Vortox G135AC2 Oil 5.6 78.00] 78.00{ 57.00
2 {Vortox AE120A4 Dry 5.2 77.00f 77.00f 57.00
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EXHAUST SYSTEMS

CUMMINS - MODEL NO, NH-230
5&
.‘g < Muffler Model Nf;:zuf:/d Prz(:s‘;l:e EC;éL
.S’ﬁgl’ Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of
‘o Mfgr DCI
S& Data  |Dyno Test 1 10 100
7 {Alexander-T. | 2435A 83.5* - 1.5*% 66.00 - 159.00
9 |Alexander-T. | 24 84* - 1.4% 38.00 - 34.00
9 |Alexander-T. | 2470 84* - 1.4* 38.00 - 34.00
8 |Alexander-T. | 2437 83* - 1.3*% 38.00 - 134.00
7 |Donaldson Co. (MPMO09-0063 | 84 - 1.2 36.00 |27.00 {24.00
7 |Donaldson Co. (MPM09-0141 | 82 - 1.0 48.00 |38.00 {34.00
7 {Donaldson Co. MPM09-0161 | 85 - 0.4 31.00 |26.00 }19.00
7or9|Donaldson Co. MTM10-0038 | 81 - 1.4 63.00 {51.00 |45.00
8 Donaldson Co. MOM12-0154 | 81 - 1.8 44,00 }35.00 }31.00
9 Donaldson Co. (MTM 10-0043 80 - 1.2 27.00 }23.00 {17.00
7  |Stemco 9300 - - - 36.00 |36.00 |36.00
7or9 |Stemeo 9344 - - - 45.00 [45.00 [45.00
7  |Stemco 9349 - - - 50.00 |50.00 |50.00
9 |Stemco 9400 - - - 38.00 }38.00 (38.00
8 Stemco 9416 - - - 60.00 160.00 {60.00
8 Stemco | 9854 - - - 47.00 147.00 |47.00
8 Stemco 9855 - - - 41.00 |41.00 [41.00
9 {Stemco 9864 - - - 51.00 |51.00 }51.00
7 {Walker 22828 82 - 1.0 - - -
7 [Walker 22827 84 - 1.2 - - -
7 |Walker 22829 85 - 0.4 - - -

* Vehicle Test Data
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ENGINE DATA

EXHAUST GAS COMPOSITION

CUMMINS NH-250
MANUFACTURER MODEL NO,
TYPE PP OO LSS0 00O SE 0SS SEENESSSS ® 80009V Osoe churally cspircfed

NUMBER OF CYLINDERS ...voevieececences
FORM"..l.............l.l..ll.‘.....II-

CYCLES ® 980000000 C000e0CT000SsRRsRBORIDIPOEES

BORE ........
STROKE +vrvnencenncnns
DISPLACEMENT ........
COMPRESSION RATIO

o0 0ese0s 00RO s0s B 000G BDSON
eesscsesencosonsrr e

MAXRATED HP tievueeeecenccneccannccnns
MAX RATED TORQUE ....cevennne

INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION..cveeeeeocenees
EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE

eeee

Ny vevereenas 85%
Op cevvernnns 4.0%
CO.vvrrnrnen 24%
co 10.5 %

2 cevovece

6
In=line

4

5-1/2 in.
6 in,
855 in. °
15.8 : 1

240 @ 2100 rpm
658 @ 1500 rpm

460 cfm

15 in. H,0
1200°F

2 in. Hg

EXHAUST NOISE AT 50 FT
OPEN PIPE ......

INTAKE NOISE AT 50 FT
OPEN PIPE ......
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INTAKE SYSTEMS

CUMMINS - MODEL NO. NH 250

g? Initial Intake Cost
E <O) Air Cleaner Model Type Al;;fsliosiv Teo\::el in Eg:shof
:.%L;:, Manufacturer No. P e ot 50 ft

g9 (in. H20) (dBA) 1 10} 100
UV

1 | Canadion Fram| FA562WH3 Dry 2.8

4 | Canadian Fram| FA562IH Dry 3.0

1 {Donaldson Co.| FWA14-0033 { Dry 5.5 131.00 { 106,00{ 93.00
1,3 { Donaldson Co.{ EBA13-0018 | Dry 2.2 113.00| 91.00{ 80.00
1,3 | Vortox AB120A4 Dry 5.2 77,00} 77,001 57,00
1,3 Vortox G135AC2 Oil 5,6 77.00f 77.00] 57.00
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EXHAUST SYSTEMS

CUMMINS - MODEL NO. NH-250

,]‘C:_D";,T Exhaust Back Cost

15 < Muffler Model Noise Level Pre:scl:Jre E;gh

s D £ i

}E)L: Manufacturer No. at 50 ft (dBA) (in. Hg) * Lofs of F
i g Mfgr DCI )
;8 %) Data Dyno Test 1 10 100 §
U7 | Alexander- | 2435A 84+ - 1.5¢ | 66.00] - | 59.00

Tagg

i 9 Alexander- 24 84* - 1.4% 38.00 - 34.0(§
§ Tagg g
© 9 | Alexander- | 2470 84+ - 1.4* | 38,00 - 34.00
; Tagg

! 8 | Alexander- | 2437 83* - 1.3* | 38.00} - 34.00;
\ Tagg ¢
‘ . g
; 7 | Donaldson Co.[MPM09-0063 | 84 - 1.3 | 34.00} 27.00 24.03;,
87 Donaldson Co.|MPM09-0141 82 - 1.1 48.00{ 38.00 | 34.00¢
i 7 |Donaldson Co.|MPM09-0161 | 85 - 0.5 | 31.00}26.00{ 19.00
M |
! 7 |Donaldson Co.{MTMI10-0038 | 80 - 1.5 | 63.00}51.00 | 45.00
© g !Donaldson Co.|MOM12-0154} - 81 - 1.9 | 44.00}35.00 | 31.00
| 9 |Donaldson Co.{MTM10-0043 | 80 - 1.3 | 27.0023.00 | 17.00
' 7 | Riker Mfg. | 9XD405 86.2* - 2.2* | 59.00| - -
17 1 Walker 22827 84 - 1.3 - - - i
T 7 | Walker 22828 82 - 1.1 - - -
-7 | Walker 22829 85 - 0.5 - - -
i -

i i
] |
; A
! z
¥

;

!

:=t L
b
5 i .
i
S

* Vehicle test data |
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ENGINE DATA

CUMMINS NTC-270 CT
MANUFACTURER MODEL NO.
TYPE voveennnss Ceeecsenannas ceeasns veeees Turbocharged
NUMBER OF CYLINDERS +0uvrennvesnvennas 6
FORM .ovveeen. Cessecssessesnnsseanes eees In=line
CYCLES .vuunen. eenerenaeas eeeaees vees 4
BORE 4 veverenrensenronssocnnsnnsencnnees 5-1/2 in
STROKE nnnnnnnnnnnnnnnn R E R ) ecse s s ee e 6 in‘
DISPLACEMENT +evevenrnennss e 855 in. °
COMPRESSION RATIO  vevvreenvnvncnnnnss 14.3:1
MAX RATED HP .vneenn .. teeneearenraadie 270 @ 2100 rpm
MAX RATED TORQUE . vuvrevrvnnennnnonenas 930 @ 1300 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 825cfm
MAX INTAKE RESTRICTION . vvveevernrnnass 15.0 in. H,0
EXHAUST TEMPERATURE AT RATED FLOW ... 1025°F

MAX EXHAUST SYSTEM BACK PRESSURE .,.. 2.50 in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny eereninnns 82 % OPEN PIFE ......
Op vevrenennn 9.3 %
COvevnnnnnns .02 % INTAKE NOISE AT 50 FT
CO, vurrrrns 7:6% OPEN PIFE ......
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INTAKE SYSTEMS

CUMMINS - MODEL NO. NTC-270-CT

5 Initial Intake Cost
= < Air Cleaner Model , Alrfl?w Noise ) Each
5.2 Manufacturer No Type| Resis~ Level in Lots of
2L ‘ tance | at 50 ft
< J_'S (in. H,0) (dBA) 1 10 | 100
O~
1 | Canadian Fram| FA562WH3 Dry 4.8
4 | Canadian Fram| FA=575-I1H Dry 4.2
1 {Donaldson Co.| FWA14-0033 | Dry 11.0 131.00 | 106.00} 93.00
1,3 | Donaldson Co.}|.EBA13-0018 | Dry 4.0 113.00} 91.00] 80.00
1,3 Vortox AB140A4 Dry. 8.5 95.001 95.00{ 70.00
1,3} Vortox G150C2 Oil 9.0 99.001 99.00f 73.00
2 | Vortox AE140A4 Dry 8.5 95,001 95.00; 70.00
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EXHAUST SYSTEMS

CUMMINS - MODEL NO., NTC-270-CT

EKIT Exhaust Back c

5<|  Muffler Model Noise Level | “aS% Eos

5 o

s Manufacturer No. at 50 ft (dBA) (in. Hg) in Lots of

€9 Mfgr DCi

o

oL Data  [Dyno Test 1 i0 100
7 |Donaldson Co. (MPM09-0063 | 84 - 1.4 34.00 {27.00 {24.00
7 |Donaldson Co. MPM09-0141 82 - 1.2 48.00 |38.00 |34.00
7 |Donaldson Co. MPM09-0161 | 85 - 0.5 31.00 {26.00 {19.00
7 |Donaldson Co. MTM10-0038 | 80 - 1.6 3.00 |51.00 {45.00
8 |Donaldson Co. MOM12-0154 | 81 - 2.0 44.00 }35.00 {31.00
9 |[Donaldson Co. MTM10-0043 | 82 - 1.4 27.00 §23.00 |17.00
7 {Walker 22827 84 - 1.4 - - -

7 {Walker 22828 82 - 1.2 - - -

7 {Walker 22829 85 - 0.5 - - -
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ENGINE DATA

CUMMINS NTC-290
MANUFACTURER MODEL NO.
TYPE o eeevecocensasannsnnscsccsassssassss Turbocharged
NUMBER OF CYLINDERS ..... Ceeeeessennne )
FORM .evvansorscacncne  eeeeeeesneccesas In-line
CYCLES +vveveroscccnnscossasasane ceeeens 4
BORE ooooooooooooooooooooooooooooooo seone 5-]/2 in‘
STROKE ©vnsvcossecosssanasssaccasasssans 6 in,
DISPLACEMENT +vvveennneneaneaeanseens 855 in. °
COMPRESSION RATIO ..... teeeieessennne 14.3:1
MAX RATED HP +vnnnensn s 290 @ 2100 rpm
MAX RATED TORQUE .eevverevnnnsosononss 837 @ 1500 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 685 cfm
MAX INTAKE RESTRICTION . vuueeuroenacns 15.0 in. Hy0

EXHAUST TEMPERATURE AT RATED FLOW ... 1100°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 2.50 in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny veeen cee. 81% OPEN PIFE ......
Op venvneenee 9.7 %
CO.uuunn veer 03% INTAKE NOISE AT 50 FT
co, ...... . 8.4% OPEN PIFE ......
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INTAKE SYSTEMS

CUMMINS - MODEL NO. NTC-290

'é? Initial Intake Cost
g <<I:> Air Cleaner Model Type Al{:slgw Teo\::j in Eg:shof
3 e -
;?,_; Manufacturer No. S ot 50 ft
59 (in. H20) (dBA) 1 10 { 100
U~
4 | Canadian Fram| FA-575-1H Dry 4.8
1 | Donaldson Co.| FHG14-0121 | Dry 8.7 183,00 | 148.00f 131.00
1,3 | Donaldson Co.{ EBA13-0018 | Dry 4,7 113.00] 91.00j 80.00
1,3 | Vortox -AB160B4 Dry 5.0 123,00} 123.00f 90.00
1,3| Vortox G150C2 oil 9.5 99,001 99.00f 73.00
2 | Vortox AE160B4 Dry 5.0 123,004 123.00¢ 90.00
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EXHAUST SYSTEMS

CUMMINS - MODEL NO. NTC-290

E“? Exhaust

I <é Muffler Model - Noise Level Prg(:szl:e Ecc?éL

E)LE Manufacturer No. at 50 ft (dBA) (in. Hg) ‘. Lofs of

“g o Mfgr DCI

oY Data | Dyno Test 1 10 100
7 | Donaldson Co.]JMUMO09-0022} 80 - 1.5 32.00 | 26.00 }23.00
7 | Donaldson Co.{MUM09-0074} 81 - 1.1 39.00 | 31.00 {28.00
7 |Donaldson Co.{MPM09-0141 | 78 - 2.3 48.00 | 38.00 {34.00
7 | Donaldson Co.|MPM09-0161 80 - 0.9 31.00 | 26.00 | 19.00

{ 7 |Donaldson Co.|MPM09-0197 77 - 1.3 33.00 }28.00 121.00

9 | Donaldson Co. MOM12-0100{ 83 - 2.3 39.00 {31.00 |28.00
9 | Donaldson Co.jJMOM12-0108} 85 - 1.8 47.00 {38.00 |34.00
8 |Donaldson Co.|MOM12-0I31} 83 - 1.4 49.00 {39.00 | 34.00
8 |Donaldson Co.jMOM12-1000} 82 - 2.1 68.00 | 55.00 | 48.00
7 |Riker 9XD-404 82.7* - 2.2* 159.00 - -
8 {Riker 94006 83.7* - 2* 52.00 - -
7 |Stemco 9327 - - - 41.00 {41.00 {41.00
7 | Walker 22809 80 - 1.5 - - -
7 | Walker 22823 81 - 1.1 - -
7 [ Walker 22828 78 - 2.3 - -
7 | Walker 22829 80 - 0.9 - - -
9 |Walker 21174 83 = 2.3 - - -

* Vehicle test data
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ENGINE DATA

CUMMINS NTC-335
MANUFACTURER MODEL NO.
TYPE vvvveevssenseasosoncnnnsasaosss esses Turbocharged
NUMBER OF CYLINDERS +vvvnvrneevnnans .. 6
FORM ot veavevasessnssssesescsoesssassne In-line
CYCLES v eeveveensnesnnsesesnsensannnns .. 4
BORE vivveensonnn teessesaacesssnsncannan 5-1/2 in
STROKE +veveernresaneesnsesnnesnsessnnns 6 in.
DISPLACEMENT +oneevnnne. e 855 in. S
COMPRESSION RATIO vvvrereocenananes . 14,101
MAX RATED HP ..vvven... e vev.. 335@ 2100 rpm
MAX RATED TORQUE +vvevunenncnnes veesss 930@ 1500 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 850 cfm
MAX INTAKE RESTRICTION . vvverveeernnn. . 15,0 in. Ho0

EXHAUST TEMPERATURE AT RATED FLOW ... 1150°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 2.50 in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
NP 81 % OPEN PIFE ......
Og cevrnnnnnn 2.1 %
CO...... ceas 05% INTAKE NOISE AT 50 FT
CO, e 8.0 % OPEN PIPE ......
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INTAKE SYSTEMS

CUMMINS - MODEL NO. NTC-335

s Initial Intake Cost
Ta . , Airflow Noise Each
o N’?‘"' (f:lec:ner MK?:I Type] Resis~ Level in Lots of
2l anuracturer : tance | at 50 ft
= (in. H20) (dBA) ] 10 | 100
o w
)~ .
1 |Canadian Fram | FA575WH Dry 5.1
4 {Canadian Fram { FA575IH Dry 7.2
1,3 |Donaldson Co. { EBA15-0005 | Dry 4.8 56 145,004117.00{103.00
1 |Donaldson Co. | FHG16-0116 | Dry 8.5 56 134.00}107.00} 95.00
4 |Donaldson Co. | EBB16-0007 | Dry 5.5 56 122.00{ 99.00{ 87.00
1,3 {Vortox AB160B4 Dry 7.0 57 123.00}123.00{ 90.00
1,3 {Vortox G160BE2 Oil 7.3 59 102.00{102.00} 75.00
2 {Vortox AE160B4 Dry 7.0 56 123.00{123.00{ 20.00
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EXHAUST SYSTEMS

CUMMINS - MODEL NO. NTC-335

,5 i Exhaust Back Cost

©< Noise Level Pressure Each in

.'S)E Muffler Model at 50 ft (dBA) (in. Hg) Lots of

Sy Manufacturer No. Mfgr e

S4 Data  |Dyno Test 1 10 | 100
9 | Alexander-T, 2397 85* - 1.6% 62.00 - 56.00
7 | Alexander-T, 2418 -84* - 1.8*% 62.00 - 56.00
7 | Donaldson Co.{MUM09-0022] 81 76,8 £.3(2.7) |32.00 | 26.00| 23.00
7 | Donaldson Co.|MUM09-0074] 83 81.5 J1.6(1.4) {39.00 | 31.00} 28.00
7 | Donaldson Co.jMPM09-0161 81 77.5 01.2(.9) |31.00 | 26.00] 19.00
7 | Donaldson Co. MPMO09-0197 - 76.0 [1.8(1.6) |33.00 | 28.00] 21,00
9 | Donaldson Co.jMOMI12-0108] 86 80.0 R.4(2,1) |47.00 | 38.00{ 34.00
8 |Donaldson Co.|MOMI2-0131} 84 79.5 R.1(1.4) 149,00 | 39.00] 35.00
8 - | Donaldson Co.|MOMI2-0176} - 75,5 -(2.8) |32.00 }| 27.00] 20.00
7 | Riker Mfg. 9XD-404 82.4* 79.0 R.4*(5.3)}59.00 - -
7 | Riker Mfg. 9XD-405 81.,9* 75.5 R.5%(5.0)}59.00 - -
7 | Riker Mfg. 9XD-505 72.3 77.0 |1.9(3.4) | 69.00 - -

8 |Riker Mfg. 94506 84* 71.0 |2.4%@3.7)54.00 | - -
9 | Stemco Mfg. 9327 79 81.5 |1.0(0.8) {41.00 | 41,00] 41.00
7 | Walker 22829 81 - 1.2 - - -

7 1 Walker 22809 81 - 2.3 - - -

7 | Walker 22823 83 - 1.6 - - -

* Vehicle test data

( ) Back pressure measurements from dynamometer tests
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ENGINE DATA

CUMMINS NTC-350

MANUFACTURER MODEL NO.,

TYPE cvvercverensoacasaosanse vessecesesss Turbocharged
NUMBER OF CYLINDERS viiveeverecaseeaes 6

FORM i iveeveerasscnsssssaceasansacsssess In-line
CYCLES ..... teesssessescasencsnsescecees 4

BORE ..... e eieeeieaas e cereens 5-1/20in,
STROKE ©vevevenencosananes Ceeeeeeenenann 6 in.

DISPLACEMENT vveveereecnceaneenanneass 89310,
COMPRESSION RATIO .vvvurrnecneennnees 14121

3

MAX RATED HP +nvennrennensennsssansess 350@ 2100 rpm
MAX RATED TORQUE + v vvvnvennens ... 1006@ 1500 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 895cfm
MAX INTAKE RESTRICTION.....c.v0eereun.. 15.0in. Hy0
EXHAUST TEMPERATURE AT RATED FLOW ... 1130°F

MAX EXHAUST SYSTEM BACK PRESSURE .... 2.50 in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
No verenennns 82% OPEN PIPE ......
02 0 060060 00 a0 9.8%
CO.vvrrnnnn. 04 % INTAKE NOISE AT 50 FT
co, ... 7.3% OPEN PIFE ......
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INTAKE SYSTEMS

CUMMINS - MODEL NO. NTC-350

e Initial Intake Cost

<] Air Cleaner Model Alrflf)w Noise . Each

5.9 Manufacturer No. Type| Resis~ Level in Lofs of

2w tance at 50 ft

55’% (in. H20) (dBA) 1 10 | 100
I~

4  |Canadian Fram |FA3701H Dry 6.4

1 Donaldson Co. jFHG16-0116 |Dry 9.0 134,00 1108.00} 95.00
1,3 }Donaldson Co. {EBA15-0005 {Dry 5.2 145,00 | 117.00] 103,00
4  |Donaldson Co. |EBB16-0007 |Dry 6.0 122,00 99.00] 87.00
1,3 }Vortox AB160B4 Dry | 7.0 123.00 | 123.00{ 90.00
1,3 |Vortox G160BE2 Oil 7.4 102.00 | 102,00} 75.00
2 |Vortox AE160B4 Dry 7.0 123.00{ 123.00f 90.00
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EXHAUST SYSTEMS

CUMMINS - MODEL NO. NTC-350

ET\F Exhaust Back

< Muffler Model Noise Level P ac goslt,

3.2 Manufacturer No. at 50 ft (dBA) Jessure . -ac

O (in. Hg) in Lots of

= Mfgr DClH

S& | Data |Dyno Test ] 10 100
7 | Donaldson Co.{MUMO09-0074} 84 - 1.8 39.00 |31.00 {28.00
7 ‘{Denaldson Co.{MPMO09-0161 82 - 1.3 31.00 }26.00 {19.00
7 |Donaldson Co.|MPM09-0197 | 79 - 2.0 33.00 }28.00 {21.00
8 |Donaldson Co.{MOM12-0131 84 - 2.3 49,00 |{39.00 }35.00
7 |Stemco 9327 - - - 41.00 | 41.00 {41.00
7 |Walker 22829 82 - 1.3 - - -
7 |Walker 22823 84 - 1.8 - - -
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ENGINE DATA

CUMMINS NTA-370
MANUFACTURER MODEL NO.
1 4 Turbocharged
NUMBER OF CYLINDERS +vuerrervecononnoe 6
FORM &t tteesennceeeconoscacasssscosssanns In-line
CYCLES ............................ 006 4
BORE 4 evvevenoconessesncsncassoncanaenes 5-1/2 in
STROKE & ueveveecsnsesoncasansnsacassnsns 6 in
DlSPLACEMENT ooooooooooooooooooo es 0o e s 855 ln' 3
COMPRESSION RATIO  vuvvevevenvnsceees . 13.5:1
MAX RATED HP o .vvvreeenensaceccccnsones 370@ 2100 rpm
MAX RATED TORQUE . ..vveveencescnnans .. 1015@ 1500 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 950 cfm
MAX INTAKE RESTRICTION .0 vuervnrrenenns 15.0 in. H,0
EXHAUST TEMPERATURE AT RATED FLOW ... 1130°F

MAX EXHAUST SYSTEM BACK PRESSURE ...

EXHAUST GAS COMPOSITION

N2 .......... 82 %

02 .......... 9.8 %

CO.vevennene .04 %

CO, wrvennnn 7.1 % OPEN PIPE

2,50 in, Hg

EXHAUST NOISE AT 50 FT
OPEN PIPE ......

INTAKE NOISE AT 50 FT
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INTAKE SYSTEMS

CUMMINS - MODEL NO. NTA-370

S Initial Intake Cost
5<} Air Cleaner Model : Alrfle MNoise . Each
5.9 Manufacturer No Type| Resis- Level in Lots of
D “ ‘ tance at 50 ft
g § (in. H20) (dBA) 1 10 | 100
U ~
4 | Canadian Fram| FA370IH Dry 7.4
1 | Donaldson Co.| FHG16-0151 | Dry 8.5 134.00 ] 108.00f 95.00;
1,3} Donaldson Co.| EBA15-0005 | Dry 6.0 145.00 { 117.00} 103.00
4 | Donaldson Co.} .EBB16-0007 ‘| Dry 6.8 122.00] 99.00} 87.00
1,3 | Vortox AB160B4 Dry 8.7 123.00 | 123.00f 90.00
1,3 Vortox G160BE2 Oil 9.0 102.00}{ 102.00} 75.00
2 | Vortox AE160B4 Dry 8.7 123.00} 123.00f 90.00
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EXHAUST SYSTEMS

CUMMINS - MODEL NO. NTA-370

£ e

o9 Exhaust Back Cost

"9‘_ < Muffler Model Noise Level Pre:sire anéh

o r

}22’);‘__ Manufacturer No. at 50 ft (dBA) (in. Hg) in Lots of

= o Mfgr DClI

S«va Data |Dyno Test 1 10 100
7 |Donaldson Co.[MUMO09-0074] 84 - 2.1 39.00 132.00 |28.00
7 |Donaldson Co.|MPM09-0161 82 - 1.6 31.00 }26.00 {19.00
7 |Stemco 9327 - - - 41.00 {41.00 {41.00
7 |Walker 22823 84 - 2.1 - - -
7 |Walker 22829 82 - 1.6 - - -
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ENGINE DATA

EXHAUST GAS COMPOSITION

DETROIT DIESEL 3-53N

MANUFACTURER MODEL NO.
TYPE oo e e eeeneaneaneannns vevsss. Naturally aspirated
NUMBER OF CYLINDERS +uvvvvreeronnonnas 3
FORM +evveveeruenesanesnssnsasasane eee.. In-line
CYCLES vvuvnene Ceseeecneeneaniranaraenes 2
BORE & evvereeeensanaassseonsscnseansenss 3°7/810n.
STROKE +vveevneronsnnennncnnnes eeennes. A1/27in.
DISPLACEMENT vvvvuvenennnneroarosnsnes 159 in. 3
COMPRESSION RATIO  +uvveenennn ceseees. 21.00:1

MAX RATED HP +vvnnesvennennsennsannnen
MAX RATED TORQUE +vnnvvnnrenseneeanean

INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION..vveivececenass
EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE ....

94 @ 2800 rpm
198 @ 1800 rpm

319 cfm

16.0 in. Ho0
920°F

4.0 in, Hg

EXHAUST NOISE AT 50 FT

N2 LI B BE B BB OWN PIE sSe® seo o0

Oy ceveeennn

CO.evennnene INTAKE NOISE AT 50 FT
CO . OPEN PIE LB ]

2 sevsseoes

132




EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 3-53N

oo

o9 Exhaust Back Cost

'§ < Muffler Model Noise Leve! Pre(::"e Edoéh

o A

'g).u_- Manufacturer No. at 50 ft (dBA) (in. Hg) in Lots of

T Mfgr DCI

Se Data | Dyno Test ] 10 100
7 | Donaldson Co.|MTM08-5078 | 81 - 2.2 28.00 | 22.00 | 20.00
8 {Donaldson Co.|MBM08-5083 | 81 - 2.9 18.00 [ 15.00 | 11.00
9 {Donaldson Co.|{MOMO09-0170{ 77 - 2.4 25.00 | 21.00 { 16.00
7 |Walker 22808 - - - - - -
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ENGINE DATA

DETROIT DIESEL 4-53N
MANUFACTURER MODEL NO.
TYPE o veeeeveccsaosscassassnasasasonasns Naturally aspirated
NUMBER OF CYLINDERS evvvevovoencenens 4
FORM .vvveennraanenense Ceensenssenenas ... In-line
CYCLES vvveeevesconces Ceeeseneneaas veees 2
BORE & vuvevenveecossasscsssessossnnsanss 3-7/8 in.
STROKE +euveevecncasassnsesssnsecncssans 4-1/2 in,
DISPLACEMENT 'vveeenoncens e vee. 2121in. 3
COMPRESSION RATIO ..... Ceeeeneinenees 21.00:1
MAX RATED HP +nvernenn. e 130 @ 2800 rpm
MAX RATED TORQUE ..vuvereeneanes eenes 270 @ 1800 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 450 cfm
MAX INTAKE RESTRICTION......... eenaas 16.0 in. Hy0
EXHAUST TEMPERATURE AT RATED FLOW ... 920°F

MAX EXHAUST SYSTEM BACK PRESSURE .... 4.0 in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny veveennnns OPEN PIFE ......
Op vevenennes
CO . evrnnnnns INTAKE NOISE AT 50 FT
co, . - OPEN PIFE ......

134




EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 4-53N

Exhaust

5‘6\'7 Back Cost

5 < Muffler Model Noise Level Pressure E::h

%3 Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of

T o Mfgr DCI

8&8, i Data Dyno Test 1 i0 100
7 | Donaldson Co.JMSM09-0146| 76 - 1.8 26.00 | 22.00 { 16.00
8 | Donaldson Co.{MOMO09-0158} 75 - 1.6 23.00 {20.00 {14.00
9 {Donaldson Co.|MOMO09-0158] 78 - 1.5 23.00 {20.00 {14.00
7 |Walker 22808 - - - - - -
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ENGINE DATA

DETROIT DIESEL 6V-53N

MANUFACTURER MODEL NO.

TYPE +oeeesassevesesssssssssassanssssssss Naturally aspirated
NUMBER OF CYLINDERS +uveeeacscsscaesss 6

FORM v eveveencosasonsssssssssssasassess Vee

CYCLES vvveecvonseasesccsasscorasncnccnns 2

BORE +nvnnevvnneeesensssnsasnsesaassnsse 3-7/81in.
STROKE wnnvvnnssesssenscsseassnanananess 4=1/21in.
DISPLACEMENT - vvvnnsvvnsasnnsesenneess 31803
COMPRESSION RATIO +vevueernreennsenes 21,0031

MAX RATED HP ..... i iieieis.. 197 @ 2800 rpm
MAX RATED TORQUE +uvveeeeeccasnsassses 421 @ 1500 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 675cfm
MAX INTAKE RESTRICTION...cevuverenven.. 16,0 in. H,0
EXHAUST TEMPERATURE AT RATED FLOW ... 920°F

MAX EXHAUST SYSTEM BACK PRESSURE .... 4.0in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ng ceeenneens OPEN PIPE ......
Op cenvecnnns
CO.evvvnnnes INTAKE NOISE AT 50 FT
co \ OPEN PIPE ......

2 sessesnes

136



INTAKE SYSTEMS

DETROIT DIESEL - MODEL NO. 6V-53N

5= Inif'icl Intake Cost
T . Airflow Noise Each
o N'\A; :Ugi‘::l:’ Mﬁ?:l Type| Resis- Level in Lots of
DU ' tance | at 50 ft
SJ’S (in. H,0) | (dBA) 1 10 | 100
U~
1 |Canadian Fram | FA562WHI Dry 3.5
(@535 cfm
4 |Canadian Fram | FA4621H Dry 3.9
(@627 cfm
1,3 }Donaldson Co. | EBA13-0018 | Dry 4,5 72 112,00 91.00] 80.00
1 |Donaldson Co, | FHG14-0121 { Dry 8.0 69 183,00 148,00} 131.00
2 |Donaldson Co. { EBB22-0004 { Dry 6.0 70 157.00{127.00{ 112,00
1,3 |Vortox AB140A4 Dry 8.2 95.00| 95.00{ 70.00
1,3 |Vortox G150C2 Oil 9.5 95.001 95.00f 70.00
2 |Vortox AE140A4 Dry 8.2 95.00f 95.00f 70.00
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EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 6V-53N

Exhaust

5@
S| Muffler Mode! Noise Level | 5 20K i
B2 Manufacturer No. | at 50 ft (dBA) (in. Hg) o Lots of
“cc'_; o Mfgr DClI
oY Data Dyno Test 1 10 100
1 |Donaldson Co.MPM09-0063 | 85 - 2.5 34.00 {27.00 {24.00
1 |Donaldson Co.|MPM09-0141 | 82 - 2.1 48.00 |38.00 {34.00
1  |Donaldson Co.|{MSM09-0142 | 81 - 3.5 48.00 |38.00 {34.00
3 |Donaldson Co.|MTM10-0043 82 - 2.7 27.00 |23.00 {17.00
3 {Donaldson Co.{MTM10-0048 | 85 - 3.0 29.00 }24.00 |18.00
3 |Donaldson Co.|MOM12-0100{ 87 - 2.4 139.00 {31.00 {28.00
2 |Donaldson Co.{MOM12-01541 79 - 3.7 44,00 {35.00 {31.00
5 |Donaldson Co.{MBM08-5083 { 82 - 2.9 18.00 |15.00 {11.00
1 |Donaldson Co.|{MSM09-0142 | 81 - 3.5 42.00 ]34.00 }30.00
4 |Donaldson Co.|MTM08-5078 | 82 - 2.2 28.00 {22.00 {20.00
3 |Riker 94007 88* - 2.1* 150.00 - -
1 |Walker 22827 85 - 2.5 - - -
1 {Walker 22828 83 - 2.1 - - -
3 |Walker 21174 87 - 2.4 - - -

* Vehicle test data
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ENGINE DATA

DETROIT DIESEL 8V-53N
MANUFACTURER MODEL NO.
TYPE cvveeecccannses Ceeesecsseancenas vee. Naturally aspirated
NUMBER OF CYLINDERS veveveeesansensens 8
FORM +eveveevenssacnsessssessansasasssas Vee
CYCLES & vevvesocascecsesnnsassscassns v 2
BORE ©vvvennnes e eereeeneeeeareneasnnaas 3-7/8 in
STROKE &+ vuvevosconsesonanssannens eeees 4-1/2 in
DISPLACEMENT +nvvenrenennenseneans .. 42403
COMPRESSION RATIO ..... Ceeecescansens 21.00 : 1
MAX RATED HP o ovveenvcnsnsonsasannases . 240 @ 2500 rpm
MAX RATED TORQUE +uvvvevreennnoononans 562 @ 1500 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 790 cfm
MAX INTAKE RESTRICTION......... ceeeses 14,0 in. Hy0
EXHAUST TEMPERATURE AT RATED FLOW ... 920°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 4.0in. Hg

EXHAUST GAS COMPOSITION

----------

EXHAUST NOISE AT 50 FT
OPEN PIPE ......

INTAKE NOISE AT 50 FT
OPEN PIFE ......
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EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 8V-53N

I é'&.'\ E.xhcusf Back Cost
§<é, M Mt::m(:r M,f,de' ML Pressure Each

o anufacturer o. at 50 ft (dBA) (in. Hg) in Lofs of

"g 9 Mfgr DCli

owvn Data Dyno Test 1 10 100
1 |Donaldson Co. jMPM09-0141 | 84 - 3.7 48.00 {38.00 {34.00
2 |Donaldson Co. (MBM10-0002 { 86 - 3.8 32.00 {25.00 {22.00
3 |Donaldson Co. MTM10-0043 | 83 - 3.6 27.00 }23.00 j17.00
4 |Donaldson Co. MSM09-0146 | 78 - 1.8 26.00 }22.00 }16.00
5 |Donaldson Co. MOM09-0140 77 - 1.6 30.00 |24.00 {21.00
6 |Donaldson Co. MOMO09-0140| 80 - 1.5 30.00 }24.00 {21.00
1 |Stemco 9336 - - - 40.00 }40.00 }40.00
1 [Walker 22809 - - - - - -
3 {Walker 21465 86 - 3.8 - - -

4or6 |Walker 22808 - - - - - -
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ENGINE DATA

DETROIT DIESEL 4-71IN
MANUFACTURER MODEL NO.
TYPE veeereoevossosasssssassocanscone ... Naturally aspirated
NUMBER OF CYLINDERS +euvvenrnnns veeees 4
FORM...-. ------------ specs0ses0 0000800000 e In-line
CYCLES ......... (R N N N NN NN o e oG0S C Y N ) 2
BORE vvveeuenes Ceeecenens Cecescanssasean 4-1/4 in.
STROKE &eveveressacsnsosnsonssssssnens 5 in.
DISPLACEMENT +vvevvvnnnsescncnncaneenes 284 in. 3
COMPRESSION RATIO  vvvvrevenrsoonconss 18.7°: 1
MAX RATED HP «evevnenes e veeenr. 140@ 2100 rpm
MAX RATED TORQUE ..vvvrreecnernonnenes 385@ 1200 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 437 cfm
MAX INTAKE RESTRICTION......... ceeenss 15.91in, H20
EXHAUST TEMPERATURE AT RATED FLOW ... 4.0in. Hg
MAX EXHAUST SYSTEM BACK PRESSURE ....

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
N2 .......... OPEN PIPE ......
02 ..........
CO..evun sees INTAKE NOISE AT 50 FT
C02 teeseaes ! OPEN PIPE esssse
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EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 4-7IN

e

o Exhaust Back

5 < Muffler Model Noise Level Pr ac E:OSL

3.21 Manufacturer No. at 50 ft (dBA) UL . Eac

D (in. Hg) in Lots of

T Mfgr DCl

S Data Dyno Test 1 10 100
7 |Donaldson Co.{MPM09-0115| 84 - 2.1 39.00 }31.00 128.00
7 |Donaldson Co.JMSM09-0135} 80 - 2.7 41.00 }33.00 {30.00
8 |Donaldson Co.JMBM10-0002 | 82 - 1.2 32.00 |25.00 {22.00
9 |Donaldson Co.{MZM08-5008| 85 - 2.3 27.00 }22.00 {19.00
7 |Walker 02809 - - - = = -

8 [|Walker 21465 82 - 1.2 - - -

9 |Walker 22808 85 - 2.3 - - -
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ENGINE DATA

DETROIT DIESEL 6-71N
MANUFACTURER MODEL NO,
TYPE cviveeossoncanncacccscsannnns veesee Naturally aspirated
NUMBER OF CYLINDERS c.cecevecossonss s b
FORM iiveeveocnnsocossonnas seosesesscass In- line
CYCLES vveveecsonccnscoasces ceseccenns e 2
BORE tiveeescoscscsosssvossssssnsssss vees 4=14 in,
STROKE vecveevsecanccscssssscscnsssscess 5in.
DISPLACEMENT 4 evveeseenneonnnnconnes .. 426in,3
COMPRESSION RATIO  ..eesecsccsesscnsse 18.7 : 1
MAX RATED HP ...cveecscncncscncnsne ceees 210@ 2100 rpm
MAX RATED TORQUE ...cvevecccacnssaccns 577 @ 1200 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 655 cfm
MAX INTAKE RESTRICTION..eeeeves ceessas 15.9 in. H20

EXHAUST TEMPERATURE AT RATED FLOW ... 855°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 4.0in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ng ceernaees OPEN PIPE ......
Op cevvnenns
CO...es cosee INTAKE NOISE AT 50 FT
co : OPEN PIPE ......
2 llllllll
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INTAKE SYSTEMS

DETROIT DIESEL - MODEL NO. 6-71N

[ 5= Initial | Intake Cost
% < Air Cleaner Model Airflow Noise Each
5.2 Manufacturer No Type{ Resis- Level in Lots of
D : tance at 50 ft
£ B (in. HyO) | (dBA) | 1 10 | 100
Uv
1 1Canadian Fram | FA562WH3 Dry 5.1
(2675 cfm
4 {Canadian Fram | FA562IH 6.1
(@637 cfm
1,3 {Donaldson Co. | EBA13-0018 | Dry 5.2 112.00{ 91.00} 80,00
1 {Donaldson Co.| FHG14-0121 2.0 183.004148,00}131.00
4 }Donaldson Co. | EBB16-0007 | Dry 4.0 122,00} 99.00{ 87.00
1,3 {Vortox AB160B4 Dry 5.2 123.00}123.00{ 90.00
11,3 {Vortox G160BE2 Oil 6.0 102,00} 102.00¢{ 75.00
2 }Vortox AE160E4 Dry 5,2 123.00} 123.00{ 90.00
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EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 6-71N

5'0.7 Exhaust

5| Muffler Model Noise Level | 5 2ack —

EX Manufacturer No. at 50 ft (dBA) (in. Hg) in Lots of

"'g o Mfgr DCI

oY Data  {Dyno Test 1 10 100
9 |Donaldson Co.[MOM12-0100} 88 - 1.8 39.00 |31.00 128.00
7 |Donaldson Co.|MPM09-0063 | 88 - 2.0 34.00 |27.00 {24.00
7 {Donaldson Co.|{MPM09-0141 85 - 1.6 48.00 {38.00 {34.00
7 |Donaldson Co.|{MSM09-0142 82 - 3.0 42.00 {34.00 {30.00
9 |Donaldson Co.|MTM10-0006 | 86 - 2.6 33.00 |27.00 |23.00
8 |Donaldson Co. MOM 12-0131] 89 - 1.0 49.00 |39.00 [35.00
8 |Donaldson Co.|MOM12-0154} 83 o 3.3 44.00 |35.00 {31.00
9 |Riker 94007 87.2* o 2.2* 150.00 - -
7 {Walker 22829 - - - - - -
9 |Walker 21465 - - - - - -
7 {Walker 22827 88 = 2.0 - - -
7 {Walker 22828 85 - 1.6 - - -

* Vehicle test data
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ENGINE DATA

DETROIT DIESEL 6V-7T1IN
MANUFACTURER MODEL NO,
TYPE ieeinnnnoareocesacassoacancos eeess. Naturally aspirated
NUMBER OF CYLINDERS +vvvevrrvernsneess 6
FORM..I.‘I'.I.‘I....O... lllllllll * 000 o Vee
CYCLES ...... o reeanaaas Crervevesnnees 2
BORE +euueerensacocensonsancasnnnns veee. 4=1/4in,
STROKE +uevrevennnnenses Ceeresesnseass. Din.
DISPLACEMENT +vnvvvnrnnnereesesnennnnns 426in.3
COMPRESSION RATIO ---------- es s sere s ]8'7 : ]
MAX RATED HP - oeeneenneeeeneansananns .. 210@ 2100 rpm
MAX RATED TORQUE «uvuvvennnnnnns eeev.. 577@ 1200 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 655cfm
MAX INTAKE RESTRICTION......vvuueeen.s 15.91n. Hy0
EXHAUST TEMPERATURE AT RATED FLOW ... 4.0in. Hg
MAX EXHAUST SYSTEM BACK PRESSURE ....

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ng cevreannn OPEN PIPE ......
Op eveennnnn
CO.evvennnnn INTAKE NOISE AT 50 FT
co : OPEN PIPE ......
2 LN ] L
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ENGINE DATA

EXHAUST

GAS COMPOSITION

DETROIT DIESEL 6V-71T
MANUFACTURER MODEL NO,
TYPE coveveconcnnccnnsas sesssas'anss eeeees Turbocharged
NUMBER OF CYLINDERS seeececcoscscaaas . 6
FORM iveeoeeocococossoenssossssasssnsans Vee
CYCLES .vvveeecrccsscscscscssccononsne ree 2
BORE .ieveevcecee cecvescccccssecsssssane 4-1/4 in.
STROKE ,eueveveveacacosossscssvssscsscasse 5in,
DISPLACEMENT & +uuseeseeennnneeenannnnes 426 in. 3
COMPRESSIONRATIO ...eveecerncosesons
MAX RATED HP Liviieeeecncnncsnnccncoss . 262@ 2100 rpm
MAX RATED TORQUE . .ivevvececsrsonscsss 723 @ 1600 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 875 cfm
MAX INTAKE RESTRICTION  vseececescenss . 12.0in. H20

EXHAUST TEMPERATURE AT RATED FLOW ... 730°F
MAX EXHAUST SYSTEM BACK PRESSURE ,... 2.50 in. Hg

EXHAUST NOISE AT 50 FT
OPEN PIPE ..... .

INTAKE NOISE AT 50 FT
OPEN PIPE ..... .
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INTAKE SYSTEMS

DETROIT DIESEL - MODEL NO. 6V-7IN

S Initial Intake Cost
<] Air Cleaner Model : Alrfl.ow Noise . Each
5.2 Manufact No Type| Resis- Level in Lots of
AL anuracturer ‘ tance | at 50 ft
= (in. Hy0) (dBA) 1 10 | 100
O wn
U~
1,3 {Donaldson Co. { EBA13-0018 | Dry 5.2 112.00{ 91.00{ 80.00
1 |Donaldson Co. | FHG14-0121 | Dry 9.0 183.00{148.,00}131.00
1,3 {Vortox AB160B4 Dry 5.2 123,001123.00f 90.00
1,3 {Vortox G160BE2 Oil 6.0 102,00]102.00{ 75.00
2  [Vortox AE160B4 Dry 5.2 123.00}123.00{ 90.00
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EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 6V-71N

S

5"\,7 Exhaust Bacl Cost E
‘§< Muffler Model Noise Level Pr ack E osh l;
3.2} Manufacturer No. at 50 ft (dBA) Jessure ., -ac '
2w (in. Hg) in Lots of a
E9 Mfgr DCI i
S Data  |Dyno Test 1 10 100 5
1 | Alexander- | 2517C 84,5* - 3.0* | 54,00 - 49,00
Tagg
3 Alexander- 2458 85* - 9% 59.00 - 53.0
Tagg i
I 4 |Donaldson Co.|MTM08-5078 | 81 - 3.2 | 28.00| 22.00 20.005
3 4 |Donaldson Co.|MSM09-0135| 82 - 1.6 | 41.00/33.00| 30.00
: 1 |Donaldson Co.|MPM09-0063 | 88 - 2.1 34,00( 27.00 23.qu
4 |Donaldson Co.|MPM09-0115| 87 - 0.9 | 39.00]31.00| 28.0
1- | Donaldson Co.IMPM09-0141 | 86 - 1.7 | 48.00]38.00 | 34.00]
| 1 |Donaldson Co.|MSM09-0142 | 83 - 3.1 42,00{ 34.00 | 30.0C
! 2 |Donaldson Co.{MTM10-0006 | 86 - 2.7 | 33.00| 27.00 23.00?
. 3 |Donaldson Co.|MOM12-0100| 88 - 1.9 | 39.00/31.00 28.00
| 2 |Donaldson Co.|MOMI2-0154| 84 - 3.4 | 44,00{35.00| 31.00
i 4 | Riker Mfg. | 9XD304 85* 2.7% | 55.00 - -
i 4 | Riker Mfg. | 9XD354 86* - 1.5 | 57.00] - -
§ 2 | Riker Mfg. 94306 84* - 3.1* | 48,00] - -
'5, 3 1 Riker Mfg. | 94307 86* - 2,9% | 48,00 - -
1 3 | Riker Mfg. | 94007 85.6* - 2.1* | 50,00/ - -
£ 1 | Stemco Mfg. | 9336 - - - 40,00 40,00 40.00%
4 | Stemco Mfg. | 9338 - - - 42,00 42.00 { 42.00"
4 | Stemco Mfg. | 9350 - - - | s1.00]51.00] 51.00
1| Walker 22809 - - - - | - -
1| Walker 22829 - - - -1 - -
} 3 | Walker 21465 - - - - - -
4 Walker 21476 - - - - - - ;
1| Walker 22828 86 - 1.7 - - -
"3 | Walker 21174 88 - 1.9 - - -
]
i}
Y
it

* Vehicle test data
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ENGINE DATA

DETROIT DIESEL 8V-TIN

MANUFACTURER MODEL NO,

TYPE ..... U, eiiiieiiiussssss Naturally aspirated

NUMBER OF CYLINDERS +..evescesssnsones 8
FORM v eveverensnesssonnosssssasssnsnsasss Vee
CYCLES .l....l.‘..-..l....'..IQ.I.I..... 2

BORE +vvenvrnnesecssssosnssssnsansansss A=1/41n,
STROKE vevvevensnconcns terecsensseneaass DiNL

DISPLACEMENT ...evene teeeesesescnsnanss D08in.
COMPRESSION RATIO svvvvrerernnncnsess 187121

3

MAX RATED HP ..... e ieiiiii... 280@ 2100 rpm
MAX RATED TORQUE +vveveneneencenensess 770@ 1200 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 874cfm
MAX INTAKE RESTRICTION . vevevveensensss 15.9in. Hi0
EXHAUST TEMPERATURE AT RATED FLOW ... 855°F

MAX EXHAUST SYSTEM BACK PRESSURE .... 4.0in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny ceveneenes OPEN PIFE ......
02 su s 0P PEB IS
COwerrennnn. INTAKE NOISE AT 50 FT
co : OPEN PIFE ......

2 asssssse
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INTAKE SYSTEMS

DETROIT DIESEL - MODEL NO. 8V-71N

£= Initial Intake Cost
T« . Airflow Noise Each
o Nﬁ: lrrmugc!i::r‘:' Mf\?:l Type| Resis- Level in Lots of
Dk ' tance | at 50 ft
b=l (in. HyO) | (dBA) 1 10 | 100
own
U~
4 |Canadian Fram | FA362IH Dry 7.6
1,3 |Donaldson Co. | EBA15-0005 | Dry 6.0 69 145,00}117.00§103.00
1 |Donaldson Co. | FHG16-0116 | Dry 12.0 58 134,00} 108.00} 95.00
2 {Donaldson Co. | EBB22-0003 { Dry 8.5 67 164.00| 133,00} 117.00
4 |Donaldson Co. | EBB16-0007 |} Dry 7.0 66 122,00 99.00| 87.00
1,3 {Vortox AB160A4 Dry 9.0 69 123.00§123,00f 90.00
1,3 {Vortox G160AC2 oil 10.0 78 103.00} 103.00f 90.00
2 |Vortox AE160A4 Dry 9.0 67 123.00] 123.00f 90.00
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EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 8V-71IN

C o~
29 Exhaust Back Cost
o<« Noise Level Pressure Each in
s M’;":jgfgmer Model ot 50 ft (dBA)  |Gin. Ho) ISTRe:
T Mfgr DCI
UYv Data Dyno Test 1 10 100
1 Y Alexander- 2533 83,.2*% - 3.2 | 73.00 - 66.00
Tagg
4 | Alexander= 2531 84* - 3.0 67,00 - 60.00
Tagg
1,3 | Alexander- 2478 85* - 3.0* |70.00 - 63.00
Tagg
4 | Alexander- 2435A 84+ - 1.1* | 66,00 - 59.00
Tagg
1 { Alexander- 2435A5 85* - 3.2 70,00 - 63.00
Tagg
1 | Donaldson Co.|MPM09-0063 | 87 82.2 3.9(3.5) | 34.00 | 27.00} 24.00
4 { Donaldson Co.|MPM09-0115] 85 82.0 2.1(2.2) | 39.00 | 31.00] 28.00
4 | Donaldson Co.|MSM09-0135 { 81 79.5 2.7(2,5) | 41.00 | 33.00] 30.00
1 | Donaldson Co.}JMPM09-0141 | 84 81.8 3.4(3.7) | 48.00 § 38.00] 34.00
2 | Donaldson Co.JMOMI12-0131} 86 90,4 2.8(1.8) | 49.00 | 39.00f 35.00
1 | Donaldson Co.}JMTM10-0038 | 83 78.8 -(3.8) - - -
3 | Donaldson Co.|MOMI12-0108} - 91.5 -(2.3) | 47.00 | 38.00f 34.00
4 | Donaldson Co.JMSM09-0146{ 77 79.0 2.3(2.8) | 26.00 | 22.00} 16.00
6 | Donaldson Co.JMZM09-5008| - 85.7 -(2.6) - - -
5 | Donaldson Co.|MBM10-0002 | 83 - 1.2 32.00 | 25.00F 22.00
4 | Donaldson Co.JMSM09-0146| 78 79.0 3.2 26,00 | 22,001 16.00
4 | Donaldson Co.JMSM09-0146 | 77 - 3.0 - - -
with AYMQO:
1137 silencing
kit
4 | Donaldson Co.JWSM09-0211 | 76 74 .5 3.6 - - -
1 | Donaldson Co.|WSM09-0212 77 - 3.5 - = =
1 { Donaldson Co.JMKM10-0064] 81 - 3.4 - - -
4 | Riker Mfg. 9XD354 85.7* 77.5 2.7%(2.1) 57.00 - -
4 | Riker Mfg. 9XD404 86,3* 80.9 1.2*(1,4)] 59.00 - -
1 | Riker Mfg. 9XD505 85.7* 81.3 3.2*(5.0)| 69.00 - -
5 | Riker Mfg. 94306 83.9* 77.0 1.9%(1,5) 48.00 - -

* Vehicle test data

( ) Back pressure measurements from dynamometer tests
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EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 8V-TIN (continued)

.E’ &r E>.<huusi' Back Cost _
185 Muffler Model Noise Level Pressure Each in
Eﬁg Manufacturer No. at 50 ft (dBA) (in. Hg) Lots of
€9 Mfgr DCI
oL Data Dyno Test 1 10 100
2 | Riker Mfg. 94306 83.2* 81.1 3.3*(6.3) 48.00} - -
2 | Riker Mfg. 94006 83.0* 80.5 |2.2*(4.2) 52.00} - -
5 | Riker Mfg. 94006 83.9* 87.9 I|1.9%(1.2§ 52.00| - -
5 | Riker Mfg. 94506 86* 81.8 1.7*(1.0) 54.00
2 | Riker Mfg. 94506 83.7* 77.9 |2.4*(3.5§ 54.00] - -
6 | Riker Mfg. 94307 86.2* 79.3 |2.5%(2.8) 48.00| - -
6 | Riker Mfg. 94007 85.4* 83.5 1.5%(2.4}) 50.00| - -
6 | Riker Mfg. 94507 87+ - 2.7 | 52,00} - -
1 | Riker Mfg. 81002 83* 88.9 |[1.4*%(3.2 - - -
1 | Riker Mfg. 10005 82* 85.9 N.7*@3.0| - - -
1 | Riker Mfg. 9XD405 - 79.3 -(1.6) | 59.00} - -
10r 3| Stemco Mfg. 9344 80 80.3 3.8 (3.7) 45.00 45,00 |45.00
1 { Stemco Mfg. 9866 78 79.3 3.8 (3.5)] 55.00 |55.00 {55.00
4 | Stemco Mfg. 9350 78 78.5 |*3.1(2.7} 51.00 |51.00 |51.00
4 | Stemco Mfg. 9338 80 80.0 |*2.9(2.1) 42.00 |42.00 }42.00
2 | Stemco Mfg. 9416 77 79.4 |*3.8(1.0} 60.00 {60.00 |60.00
1 | Walker 22809 - - - - - -
6 | Walker 22808 85 - 2.6 - - -
1 | Walker 22827 87 - 3.9 - - -
1 | Walker 22828 84 - 3.4 - - -
2 | Walker 21465 83 - 1.2 - - -

* VVehicle test data
( ) Back pressure measurements from dynamometer tests
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ENGINE DATA

DETROIT DIESEL 12V-7IN

MANUFACTURER MODEL NO,

TYPE ieeiieeiiiineeseescsenncaaensnness. Naturally aspirated
NUMBER OF CYLINDERS ..vvcvirenenenness 12

FORM ¢ iiiiiieivnisrosentecessancnnnnssss Vee

CYCLES 1iiiiiieenroescocesocacvncncannas 2

BORE +ivvvunceeocaecnncesannonncnceonsss 4=1/41in,
STROKE +evereveennresonsnessesasonaanss 5in.

DISPLACEMENT ..... Ceeetetteeaneiereee.. 8521003
COMPRESSION RATIO ..... cereineneeees. 18.7:1

MAX RATED HP ...iiivviieeneenesaansasss 420@ 2100 rpm
MAX RATED TORQUE ..... cerescesncnsasss 1154@ 1200 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 1309 cfm
MAX INTAKE RESTRICTION. ..... veevarenss 15,9100, H0
EXHAUST TEMPERATURE AT RATED FLOW ... 855°F

MAX EXHAUST SYSTEM BACK PRESSURE .... 4.0in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny cevunenn. OPEN PIFE ......
O2 LA B B N B
CO.vrrrnenen INTAKE NOISE AT 50 FT
co OPEN PIPE ......

2 saessssee
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INTAKE SYSTEMS

DETROIT DIESEL - MODEL NO. 12V-71

£ f—r Initial Intake Cost
=< . Airflow Noise Each
Eo MA |r C{::le::ret; Mﬁ’:‘ Type| Resis- Level in Lots of
Kol anutaciure * tance at 50 ft
ug o (in. H20) (dBA) 1 10 } 100
(2]
Uv
1,3,4|Donaldson Co. | EBA15-0003 | Dry 8.5 162.00}131.00¢ 115.00
4 |Donaldson Co. { EBB16-0008 | Dry 8.5 246.001198.00} 175,00
1,3 |Vortox AB140A4(2) Dry 6.5 95,00 95.00{ 70.00
@1160cfm
1,3 {Vortox G135AC2 Oil 7.5 78.00] 78.00}f 57.00
- @1160cfm
2 {Vortox AE140A4(2) Dry 6.5 95,001 95,00} 70.00
' @1160cfm
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EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 12V-7IN

.éf M | E.xhausf Back Cost

g s Manuﬁt!ft:rer M&‘ie T‘oj(l)seffL(?i\/Bi!) Pressure Each

Rt : a (in. Hg) in Lots of

"g: @ Mfgr DCI

on Data Dyno Test 1 10 100
4 |Donaldson Co. (MPM09-0063 | 89 - 2.0 34.00 |27.00 {24.00
4 Donaldson Co. MPM09-0141 | 86 - 1.6 48.00 |38.00 {34.00
4 |Donaldson Co.{MSM09-0142 { 83 - 3.0 42.00 §34.00 {30.00
4 |Donaldson Co. MTM10-0038 | 85 - 1.6 63.00 §51.00 {145.00
5 {Donaldson Co.MOM12-0154 | 84 - 3.3 44,00 }35.00 {31.00
6 |Donaldson Co. [MTM10-0006 | 86 - 2.6 33.00 }27.00 {23.00
4 |Riker 9XD-404 87 - 1.4 59.00 - -

6 |Riker 94007 87.7 - 2.6 50.00 - -

4 |{Walker 22828 86 - 1.6 - - -

6 {Walker 21465 - - - - - -

4 |Walker 22827 89 - 2.0 - - -

4 |Walker 22828 86 - 1.6 - - -
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ENGINE DATA

DETROIT DIESEL 6-71T
MANUFACTURER MODEL NO.,
TYPE .................................. L TurbOCharged
NUMBER OF CYLINDERS +evveveeencsascons 6
FORM + v eveennnnassssssscsssansassns vv.. In-line
CYCLES +vvvevensscanssosnsnsonans veveses 2
BORE & veveeveenoescensnssensssnssssssans 4-1/4 in,
STROKE & v eevsvveneassonssesansssssasnsas 5 in.
DISPLACEMENT +rvenvennereneancnnes ... 426in.3
COMPRESSION RATIO  vvuvenreeroncannses
MAX RATED HP +venneenn. e, 262 @ 2100 rpm
MAX RATED TORQUE +ueveveenanenes veenes 723 @ 1600 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 875cfm
MAX INTAKE RESTRICTION..cceueunssn eee. 12.01n, H20
EXHAUST TEMPERATURE AT RATED FLOW ... 730°F

MAX EXHAUST SYSTEM BACK PRESSURE .... 2.50 in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny tererenees OPEN PIPE ......
Op cevnennens
CO.errrnnnn. INTAKE NOISE AT 50 FT
co, . : OPEN PIFE ......
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INTAKE SYSTEMS

DETROIT DIESEL - MODEL NO. 6-71T

5= Initial Intake Cost

=< . Airflow Noise Each

S o N"A'r (f:le:mer Mlo\jdjl Type| Resis- Level in Lots of

- anutacturer : tance at 50 fr

g (in. H,0)| (dBA) | 1 10 | 100

o wn 2

U~

1,3 |Donaldson Co. | EBA15-0005 | Dry 8.5 145,00]117.00}103.00
1 {Donaldson Co. | FHG16-0151 | Dry 11.5 134.00{108.00] 95.00
4 {Donaldson Co. | EBB16-0008 | Dry 5.0 246,004198.00}175.00

1,3 }Vortox ABI40A4(2) Dry 6.0 95.001 95.00f 70.00

1,3 {Vortox G135AC2(2) | Oil 7.5 78,00 78.00{ 57.00
2 |Vortox AE140B4(2) |Dry | 6.0 95.00{ 95.00{ 70.00

158




EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 6-71T

_g.*‘i.T Exhaust Back Cost

'§< Muffler Model Noise Level Pr gc Eosh

3.2} Manufacturer No. at 50 ft (dBA) Jessure ., nac

Rl (in. Hg) in Lots of

e 9 Mfgr DCI

Sa Data  |Dyno Test ] 10 100
7 | Donaldson Co.lMUM09-0022| 77 - 2.4 32.00 ] 26.00 | 23.00
7 | Donaldson Co.[MUM09-0074{ 81 - 1.5 39.00 | 31.00 {28.00
7 {Donaldson Co.[MPM09-0161 _78 - 1.2 31.00 126.00 {19.00
9 | Donaldson Co.JMOMI12-0108| 81 - 2.3 47.00 §38.00 | 34.00
8 |Donaldson Co.jMOMI12-0131}] 80 - 1.7 49.00 §39.00 | 35.00
7 |Walker 22809 77 - 2.4 - - -
7 |Walker 22829 78 - 1.2 - - -
9 |Watker 21465 - - - - - -
7 |Walker 22823 81 - 1.5 - - -

4
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ENGINE DATA

DETROIT DIESEL 8V-71T
MANUFACTURER MODEL NO.
TYPE cvveeennnss teesesesecescssescnseasss Turbocharged
NUMBER OF CYLINDERS ..... . ... 8
FORM - nvveevnnnnennnns s .. Vee
CYCLES +nveennrrennneesennnnennnneannees 2
BORE &+ vuveveeoconcesosonsansasses teenes. 4-1/4in.
STROKE ©nvevnnennnn. e . 5in.
DISPLACEMENT + v eennnvannnesnrennness 5681in. 2

COMPRESSION RATIO ...civevevnncaceees 17.00:1

MAX RATED HP -evevenrenenenrnsnneenss 350@ 2100 rpm
MAX RATED TORQUE «.vevenenrnennseesns 965@ 1600 rpm

INTAKE FLOW RATE AT RATED LOAD ...... 1180 cfm
MAX INTAKE RESTRICTION...c.vcvveeeeeees 12,0 0n, H20
EXHAUST TEMPERATURE AT RATED FLOW ... 730°F

MAX EXHAUST SYSTEM BACK PRESSURE .... 2.50 in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
N2 LR BB BN B B B OEN le se s0 0
02 LI BN BN BN BN N 2K BN 1 .
CO.eevennnns INTAKE NOISE AT 50 FT
co : OPEN PIPE ......

2 sessesee
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INTAKE SYSTEMS

DETROIT DIESEL - MODEL NO. 8V-71T

Cost

rd Initial lnfo-ke
<] Air Cleaner Model AIFFI.OW Noise ) Each
5.2 Manufacturer No Type|{ Resis- Level in Lots of
Dy ' tance | at 50 ft
< (;_‘8 (in. H20) (dBA) 1 10 | 100
U~
4 |Canadian Fram | FA3701H Dry 12.0
1,3,4|Donaldson Co. | EBA15-0003 | Dry 6.0 162.001131.00f 115.00
1,3 |Votrox AB160A4(2) | Dry 5.0 123.00}123.00} 90.00
@1390cfm
1,3 [Vortox G150C2(2) Oil 10.0 99.00} 99.00f 73.00
’ (@1390cfm
2 {Vortox AE160A4(2) 123.00}123.00f 90.00
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EXHAUST SYSTEMS

DETROIT DIESEL - MODEL NO. 8V-71T

Sf\? Exhaust Back Cost

5 < Muffler Model Noise Level Pressure E:csh

%E Manufacturer No. at 50 ft (dBA) (in. Hg) i1 Lofs of

€ o Mfgr DCI

S 1/3 Data Dyno Test 1 10 100
7 |Alexander-T. | 2418 84.5*% - 2.2* 162.00 - 56.00
7 |Alexander-T. | 2435A5 86* - 3.6* }70.00 - 63.00
7 | Donaldson Co.|MUMO09-0074] 81 - 2.5 39.00 §{31.00 {28.00
7 | Donaldson Co.{MPM09-0161] 78 - 2.0 31.00 | 26.00 | 19.00
9 | Donaldson Co.[MPM09-0161} 82 - 1.9 31.00 §26.00 |{19.00
9 | Donaldson Co.jJMOMI12-2300f 85 - 2.0 63.00 §50.00 {45.00
7 1Walker 22828 - - - - - -
7 {Walker 22829 78 - 2.0 - - -
7 | Walker 22823 81 - 2.5 - - -

* Vehicle test data
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ENGINE DATA
INTERNATIONAL HARVESTER DV 462-B

MANUFACTURER MODEL NO.

TYPE 4 eteeeenoeonnacnsconcsnnscesansanans Naturally aspirated
NUMBER OF CYLINDERS ..... eenae veesess 8

FORM ttveerenronannnss Ceteeeesenecsans .. Vee

CYCLES ©vvererrosncnnsoasssnnccssnsnns .. 4

BORE «vvueevneresescesesaassnensnnsansss 4-1/8 in.
STROKE v uevevvecsnsersocsssncsssnsassns 4-5/16 in.
DISPLACEMENT & ovvvveeennnnneseennnnnnes 461.064 in, 3
COMPRESSION RATIO  +unvevrenrnenaennns

MAX RATED HP +vvvnn.n.. U 160 @ 3000 rpm
MAX RATED TORQUE . .vvvvuenennnns Ceenae 307 @ 2000 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 372 cfm

MAX INTAKE RESTRICTION . e vveeveencnnns . 20 in. HoO

EXHAUST TEMPERATURE AT RATED FLOW ... 1200°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 2.0 in. Hg

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
NZ .......... OPEN PIPE .0.v.es
02 ..........
CO.evvvavene INTAKE NOISE AT 50 FT
C02 . ' OPEN PIPE ......
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EXLIAUST SYSTEMS

INTERNATIONAL HARVESTER - MODEL NO. DV 462-B

—Ec

S Exhaust

S| Muffler Model  Noise Level | 5 B3¢k o

.(_3_:);: Manufacturer No. at 50 ft (dBA) (in. Hg) in Lots of

“g 9 Mfgr DCi

oL Dyno Test { Dyno Test 1 10 100
1 {Donaldson Co.|MPM09-0141} 77 - 0.9 48.00 }38.00 {34.00
2 |Donaldson Co.|MBM10-0049 | 80 - 1.3 22.00 |[18.00 {14.00
3 |Donaldson Co.{MTM10-0043 | 75 - 1.1 27.00 {23.00 }17.00

486 {Donaldson Co.|MTM08-5078 | 75 - 1.0 28.00 §22.00 }20.00
5 {Donaldson Co.|MBMO08-5083 | 74 - 1.3 18.00 | 15.00 |11.00
1 {Walker 22828 - - - - - -
3  {Walker 21152 - - - - - -
1 {Walker 21174 - - - - - -
1 {Walker 22828 77 - 0.9 - - -
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ENGINE DATA
INTERNATIONAL HARVESTER D 301

MANUFACTURER MODEL NO.
TYPE cveeeecosconcaosasasancscsssoasssasne Naturally aspirated
NUMBER OF CYLINDERS cecveevenccosences 6
FORM i veeecossoonas 500 0000000680803000000 In=line
(e (U3 aana0000000000 N00000 500000006000 4
BORE ..iveveevcesannsosaes 2000000008000 0C
STROKE vevesesosecscossanaasssnsessascsns
DISPLACEMENT ..evveevcscososareosscsnses 301.7
COMPRESSION RATIO ..... eeieeieneees
MAX RATED HP ..vveececanoassasacssanss . 112,5@ 3000 rpm
MAX RATED TORQUE .i.veevesesacnse ceees 228 @ 1600 rpm
INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION . coeceasese 50000

EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE ....

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
No ceveeennes OPEN PIFE ......
Op cevenneees
CO. evevnnnns INTAKE NOISE AT 50 FT
CO ' OPEN PIPE sesosne
2 oooooooo
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EXHAUST SYSTEMS

INTERNATIONAL HARVESTER - MODEL NO. D 301

lgi\:? Exhaust

5| Muffler Model NS . Pr:‘:si*:e .

;?L‘: Manufacturer No. at 50 ft (dBA) (in. Hg) in Lots of
€9 Mfgr DCI

oL Data Dyno Test 1 i0 100
7,9{Donaldson Co.lMTM08-5078 75 - 1.8 28.00 {22.00 {20.00
8 |Donaldson Co. MBM08-5083 | 75 - 2.0 18.00 |15.00 §{11.00
7  {Walker 21475 - - - - - -

7 |Walker 21476 - - - - - -
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ENGINE DATA .
INTERNATIONAL HARVESTER DV 550-B

MANUFACTURER MODEL NO.
TYPE v s vennnsosonnsaassaseseanssass +v... Naturally aspirated
NUMBER OF CYLINDERS veeveeceascccsans .. 8
FORM cvvevvaneonens vevesencanssssaseas .. Vee
CYCLES ©vveenncecanconsas tecesenssssanas 4
BORE & evveeesenenansansscsssnsessssasess 4-1/2 in.
STROKE +vvevevonencssnseanssssssasosssans 4-5/16 in.
DISPLACEMENT .vveeeecocvnscossss veven.. 548,704 in. .
COMPRESSION RATIO  verveevosccsaasanns
MAX RATED HP ..... e 200 @ 3000 rpm
MAX RATED TORQUE .vevveeeoacasns ceeeae 389 @ 2000 rpm
INTAKE FLOW RATE AT RATED LOAD ...... 372cfm
MAX INTAKE RESTRICTION . vvveeeaess veres 20in. HO
EXHAUST TEMPERATURE AT RATED FLOW ... 1200°F
MAX EXHAUST SYSTEM BACK PRESSURE .... 2.0in. Hg
EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny coveaeanes OPEN PIPE ......
Op cevruvenns
CO vvvvnnnnns INTAKE NOISE AT 50 FT
C02 . OPEN PlPE TEEEE
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INTAKE SYSTEMS

INTERNATIONAL HARVESTER - MODEL NO. DV-550

Sk Initial Intake Cost

t< Air Cleaner Model _ AlrfIPw Noise ) Each

5.9 Manufacturer No Type] Resis- Level in Lots of

U ‘ tance | at 50 ft

g § (in. HZO) (dBA) 1 10 | 100

O~

1,4 |Donaldson Co. | FWA14-0033 | Dry 5.0 131.00106.00f 93.00

1,3 {Donaldson Co. | EBA13-0018 | Dry 2.0 112,00{ 91.00{ 80.00

1,3 |Vortox AB120A4 Dry 6.0 77.00f 77.00f 57.00

1,3 |Vortox G135AC2 oil 6.0 78.00 | 78.00f 57.00f
2 |Vortox AE120A4 Dry 6.0 77.00{ 77.00f 57.00
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EXHAUST SYSTEMS

INTERNATIONAL HARVESTER - MODEL NO. DV 550-B

5
.'Z‘:s < Muffler Model . N:i);zaf;:/el PI'Z(:S(:J‘:G g:i
-29’)“‘-3’ Manufacturer No. at 50 ft (dBA) (in. Hg) i Lots of
“g 0 Mfgr DClI

oL Data Dyno Test 1 i0 100
1 - {Donaldson Co. MPM09-0141 | 78 - 1.1 48.00 |38.00 |34.00
2 |Donaldson Co. MBM10-0049 | 81 - 1.5 22.00 }18.00 {14.00
3  |Donaldson Co. MTM10-0043 | 76 - 1.3 27.00 123.00 {17.00
4 |Donaldson Co. MSM09-0146 74 - 0.9 26.00 ]22.00 {16.00
5 Donaldson Co. (MBMO08-5083 | 75 - 1.5 18.00 {15.00 }11.00
6 |Donaldson Co. MTM08-5078 | 78 - 1.1 28.00 |22.00 {20.00
1 {Walker 22808 - - - - - -

3  {Walker 21152 - - - - - -

1 |Walker 21174 - - - - - -

1 {Walker 22828 78 - 1.1 - - -
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ENGINE DATA

MACK ENDT 475
MANUFACTURER MODEL NO.
TYPE Turbocharged
NUMBER OF CYLINDERS ..... ceeeen. veeess 6
FORM 1t tetennrsenecacosaacannenanns veees In=line

CYCLES v verierreeenesesocoassesconnonaes 4

BORE ..... terecnceccncsssassecsasnnssses 4.5310n,
STROKE tvirerrneernnensenscnnsnsanceeees 4.921in,
DISPLACEMENT .vvvvnerennnnnnnennnnnn. 475in,3

COMPRESSIONRATIO  ..ivivieecnenannnes 13511

MAX RATED HP +vnvenerenenennsnsnnennss 190@ 2400 rpm
MAX RATED TORQUE ...vvvvvevenenenenas. 470@ 1500 rpm

INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION..evveverneenne.
EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE ....

2 s0 000000

. EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
‘ Ny vevrinenns OPEN PIFE ......
it
02 . . L ALK X 1 L4
CO.evvrrenen INTAKE NOISE AT 50 FT
; co : OPEN PIPE ......
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INTAKE SYSTEMS

MACK - MODEL NO. ENDT 475

5~ Initial Intake Cost
<] Air Cleaner Model Alrfl.ow Noise . Each
5.9 Manufacturer No Type| Resis~ Level in Lots of
DU ‘ tance af 50 ft
c § (in. H20) (dBA) 1 10 | 100
I~
1 !Donaldson Co. | FWA14-0033 | Dry 5.0 131.00{106.00| 93.00
1,3 |Donaldson Co. | EBA13-0018 | Dry 2.5 112.00] 91.00] 80.00
1,3 |Vortox AB120B4 Dry 6.5 77.00f 77.00} 57.00
1,3 |Vortox G12072 Oil 9.0 63.00| 63.00| 46.00
2  |Vortox AE120C4 Dry 6.5 77.00f 77.00{ 57.00
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EXUHAUST SYSTEMS

MACK - MODEL NO. ENDT 475

ST Exhaust

“g:; N Muffler Model . Noise Level Prz(:sfjl:e gaojw
B anufacturer No. at 50 f+ (dBA) (in. Hg) in Lofs of
£ Mfgr DCI
Se Data  |Dyno Test 1 10 100
9 |Alexander 2188 84* - 0.9* }41.00 - 37.00
7 |Donaldson Co. MUMO09-0022 | 77 - 0.8 32.00 {26.00 {23.00
7 |Donaldson Co. MPM09-0063 | 76 - 1.4 34.00 {27.00 }24.00
7 iDonaldson Co. MPM09-0141 75 - 1.2 48.00 }38.00 {34.00
8 |Donaldson Co. MOM12-1000§ 78 - 1.0 68.00 {55.00 }48.00
9 |Donaldson Co. MOM12-0100| 74 - 1.4 39.00 {31.00 |28.00
7 |Stemco 9300 - - - 36.00 |36.00 |36.00
7 |Stemco 9349 - - - 50.00 }50.00 |50.00
8 |Stemco 9855 - - - 41,00 {41.00 141.00
9 |{Stemco 9864 - - - 51.00 }51.00 {51.00
9 {Walker 21174 74 - 1.4 - - -

7  {Walker 22825 79 - 1.6 - - -

7  |Wallker 22809 77 - 0.8 - - -

7  |Waiker 22828 75 - 1.2 - - -

* Vehicle test data
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ENGINE DATA

MACK ENDT 673 & ENDLT 673
MANUFACTURER MODEL NO.
TYPE v vveveesncosososcsoscncnacnsanse «v.. Turbocharged
NUMBER OF CYLINDERS +vvvevereconoas ves 6
FORM s vveevecesesaaasssscassnsssscosasas In~line
CYCLES vvvennns t e eeeenenesennennranna .
BORE +ivveveneconacsans ebeeneesanseneos 4-7/8 in
STROKE v veevneveecsneoscencosnsasasasens 6 in
DISPLACEMENT 41erveeeocsccsacscsoanenoe 672 in. 3
COMPRESSION RATIO  sveveveveresancsons 16.59 : 1
MAX RATED HP +.nvennns. U 225@ 2100 rpm
MAX RATED TORQUE +.vvvvvevencosoncanas 653 @ 1500 rpm
INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION . uveeevevecnnnns

EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE ...

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny ceennennns OFPEN PIFE ......
Oy vvvrenennn
CO...... ceos INTAKE NOISE AT 50 FT
co | OPEN PIPE ......
2 ........
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INTAKE SYSTEMS

MACK - MODEL NO. END 673

S Initial Intake Cost

<!  Air Cleaner Model Aer.OW Noise . Each

5.9 Manufacturer No Type| Resis- Level in Lots of

2 ’ tance | at 50 ft

< ‘;’8 (in. H20) (dBA) 1 10 { 100

U ~—

1,3 |Donaldson Co. | EBA13-0018 | Dry 2.5 112.00{ 91.00}{ 80.00
1 [Donaldson Co. | FWA14-0033 | Dry 7.5 131.00}106.00} 93.00
1,3 {Vortox ABI100A4 Dry 6.5 69.00f 69.00:50,00
1,3 {Vortox G110Q2 Oil 7.5 60.00} 60.00}44.00
2 |Vortox AET100A4 Dry 6.5 69.00f 69.00}50.00
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EXHAUST SYSTEMS

MACK - MODEL NO. ENDT 673

[

AN Exhaust

G < Muffler Model Noise Level Pr::sivl:e g:;;f

.'%L: Manufacturer No. at 50 ft (dBA) (in. Hg) in Lots of
€2 Mfgr DCI

oY Data Dyno Test 1 10 100
7 |Stemco 9300 - - - 36.00 |36.00 {36.00
7 |Stemco 9349 - - - 50.00 |50.00 |50.00
8 |[Stemco 9855 - - - 41.00 141.00 {41.00
7 {Walker 22827 - - - - - -

9 |Walker 21465 - - - - - -
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ENGINE DATA

MACK ENDT 673C & ENDLT 673 C

MANUFACTURER MODEL NO,

TYPEtt.l.0"...0....!.......00.'l.‘l.l.l TurbOChcrged
NUMBER OF CYLINDERS +.vvvvvrnnnnnnnnss 6
FORM.I..C.-.l.l.‘ll...."...... IIIIII o e In-line

CYCLES 9 8 5 400 0000000 DE0 O SBSeBESeePES PSS

BORE ©veeeenennennns ceefaesenenanns ceee. 4-7/8in,
STROKE vevevvenreccecccnncnnns teceeseess OGN,

DISPLACEMENT .veveveeneneencannnsnenns 672103
COMPRESSION RATIO  suivenennnnn.s ceee.. 1501221

MAX RATED HP +nvnveneennrnrensnsnnanens 250@ 2100 rpm
MAX RATED TORQUE .v.nvvvnnenensnanansn 700@ 1600 rpm

INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION . ..eviveencaanss
EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE ....

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ng ceersennne OPEN PIPE ......
02 L N I B A Y BN BN 4
CO.evvnnnnns INTAKE NOISE AT 50 FT
co ; OPEN PIPE ......

2 s ssasss
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EXHAUST SYSTEMS

MACK - MODEL NO, ENDT-673C

o
o Exhaust
< Muffler Model Noise Level Pr:sil:e EC:CSL

[o)]
E’E Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of
EQ Mfgr DCI
i Data Dyno Test 1 10 100
9 |Stemco 9864 - - - 51.00 {51.00 |51.00
7 |Walker 22827 - - - - - -
9 {Walker 21465 - - - - - -
9 {Walker 22808 - - - - - -
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ENGINE DATA

MACK END 673E & ENDL 673E
MANUFACTURER MODEL NO,
TYPE 4 veveevesesonssoosssnsasessnnssonas Naturally aspirated
NUMBER OF CYLINDERS vveveverennns veees O
FORM vevennnccnenes e eeneccnnsscsecnsanns In-line
CYCLES ........ 9@ GO B D PSP OSPNSNSEBOESOETS L N )
BORE +vvevecoeesescassssassssonconsesos 4-7/8 in.
STROKE vvvevesacasecssossssssenssssnss 6 in. 5
DISPLACEMENT vvvvesonsoncnnnans veveses 672in,
COMPRESSION RATIO ..... eeerensansans 16.11 : 1
MAX RATED HP +eveennnn. T 180 @ 2100 rpm
MAX RATED TORQUE . .eevvvennnss eeaees 540 @ 1400 rpm
INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION . veuveenenes

EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE ....

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
N2 .......... OPEN PIPE ......
02 ..........
CO..... sesas INTAKE NOISE AT 50 FT
CO ' OPEN PIPE seases
2 ssessses
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EXIHAUST SYSTEMS

MACK - MODEL NO. END 673

Eﬁ'\ Exhaust

5 < Muffler Model Noise Level Pr::st}:e g:éfh

E)LE_’ Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of

T o Mfgr DCI

Sa Data  |Dyno Test 1 10 100
7 | Donaldson Co.[MPM09-0063 | 80 - 1.1 34.00 {27.00 | 24.00
7 }Donaldson Co.|MPM09-0141{ 78 - 0.8 48.00 }38.00 |34.00
7 |Donaldson Co.{MSM09-0142 | 76 - 1.5 42.00 }34.00 {30.00
9 | Donaldson Co.|MOMO09-0124| 81 - 1.3 39.00 | 31.00 {28.00
9 {Donaldson Co.jMTM10-0043 | 78 - 1.2 27.00 §23.00 {17.00
9 |{Donaldson Co.|MOM12-0100| 79 - 0.9 39.00 {31.00 |28.00
8 {Donaldson Co.{MBM10-0049 | 77 - 1.6 22.00 }18.00 | 14.00
8 |Donaldson Co.{MOM12-0154} 75 - 1.5 44.00 |35.00 |31.00
7  Walker 22827 80 - 1.1 - - -
9 |[Walker 21465 - - - - - -
9  {Walker 22808 - - - - - -
7 Walker 22828 78 - 0.8 - - -
? {Walker 21174 79 - 0.9 - - -
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ENGINE DATA

MACK ENDT 675

EXHAUST GAS COMPOSITION

MANUFACTURER MODEL NO.,

TYPE ceveenennnen cescescsscstsesasnsasans
NUMBER OF CYLINDERS ...ccvvevececonnns
FORM........... seeceee
CYCLES iieeireennecereovncecrsccncocsss

BORE .ivvenierencecncennns
STROKE soveeviienneaceanes
DISPLACEMENT ..vviievecencncnnens

COMPRESSION RATIO  veveveevnrnenenenes

MAX RATED HP .....
MAX RATED TORQUE . .viveneeennennnenes

INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION...ciivieeenanns
EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE ....

Turbocharged
6

In=line

4-7/8 in.
6 in,

672 in, 3
14,9 :1

237 @ 1700 rpm
906 @ 1200 rpm

EXHAUST NOISE AT 50 FT

Ny vereenenns OPEN PIFE ......

Op vevvennnns

COvvrrnnnnnn INTAKE NOISE AT 50 FT
co - OPEN PIFE ......

2 LICRCI A I ]
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INTAKE SYSTEMS

MACK - MODEL NO. ENDT 675

e Initial Intake Cost
<l Air Cleaner Model Alrfl?w Noise . Each
5.2 Manufacturer No Type| Resis- Level in Lots of
2w anutacture ' tance | at 50 ft
£ § (in. H20) (dBA) 1 10 | 100
O~
1 |Donaldson Co. | FWA14-0033 | Dry 8.0 131.00{106.00} 93.00
1,3 |Donaldson Co. | EBA13-0018 | Dry 4.0 112,00} 91.00{ 80.00
1,3 |Vortox AB140A4 Dry 7.2 95.00] 95,00} 70.00
1,3 |Vortox G140G2 Oil 9.0 84.,00{ 84.00( 62.00
2 |Vortox AE140A2 7.2 95.00f{ 95.00{ 70,00
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EXHAUST SYSTEMS

MACK - MODEL NO. ENDT 675

Gy Exhaust Back

T < Muffler Model Noise Level i c Cost

S5.21 Manufacturer No. at 50 ft (dBA) Tessure . Each

i (in. Hg) in Lots of
EQ Mfgr DCli

S Data | Dyno Test 1 10 100
9 |Alexander-T. | 1393 85* - 0.6* 146.00 - 42.00
7 {Alexander-T. | 1393 84* - 0.8* {46.00 - 42.00
7 |Donaldson Co. MUMO09-0022{ 75 - 0.8 32.00 |26.00 }23.00
8 |Donaldson Co.|MOM12-1000| 76 - 1.2 68.00 |55.00 {48.00
7 |Stemco 9300 71 - 55  136.00 §36.00 {36.00
7 {Stemco 9349 - - - 50.00 |50.00 {50.00
8 |[Stemco 9855 - - - 41.00 }41.00 {41.00
9 |Stemco 9864 - - - 51.00 |51.00 }51.00
9 {Walker 22808 - - - - - -

7 |Walker 22409 75 - 0.8 - - -

* Vehicle test data
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ENGINE DATA

MACK END 707 & ENDL 707
MANUFACTURER MODEL NO.
104 Naturally aspirated
NUMBER OF CYLINDERS vvuvevvevevrnnnnns 6
FORM {tteveeenenoenssencassnsncoscnnens In-line
CYCLES v vuenervnenencesnsasaoenecasnns .
BORE 4 tevenenssncansnsoseocncnvansnsonos 5 in
STROKE 4 utevenneeensosenancessosasnacess 6 in
DISPLACEMENT ..vvvuene Ceeteeceanans vees 707 in. 3
COMPRESSION RATIO  evevevnnvnnnnsnns 15.67 : 1
MAX RATED HP ..... U 200 @ 2100 rpm
MAX RATED TORQUE +evevnnvennns ceeeases 9557 @ 1500 rpm
INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION . o veveverenvanss

EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE ....

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
No coerenanss OPEN PIPE ,.....
02 llllll L
CO..ovvvnnes INTAKE NOISE AT 50 FT
co , OPEN PIPE ......
2 a0 600 s0o0e
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INTAKE SYSTEMS

MACK - MODEL NO. END 707

e Initial Intake Cost

<l Air Cleaner Model AII"H.OW Noise . Each

5.20 Manufact No Type| Resis~ Level in Lots of

DU anutacturer ‘ tance | at 50 ft

c9 (in. H20) (dBA) 1 10 | 100
own

U~

1,3 |Donaldson Co. | EBA13-0018 | Dry 2.0 112,00y 91.00{ 80.00
1 |Donaldson Co. | FWA14-0033 | Dry 4.2 131.00{106.00{ 93.00

1,3 {Vortox AB120B4 Dry 6.0 77.00} 77.00f 57.00

1,3 |Vortox G12012 Oil 7.6 63.00f 63.00{ 46.00
2 |{Vortox AE120C4 Dry 6.0 77.00f{ 77.00] 57.00
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EXHAUST SYSTEMS

MACK - MODEL NO, END-707

5 & Exhaust

S <o> Muffler Model Noise Level Przc:sike g:;fh

2 Manufacturer No. at 50 ft (dBA) (in. Hg) in Lofs of

“g 0 Mfgr DClI

oL Data Dyno Test 1 10 100
9 |Alexander-T. 1436 83* - 1.0*  149.00 - 44,00
7 |Alexander-T. | 235%A 83* - 1.2* 149,00 - 45.00
8 |Alexander-T. | 2393 83* - 1.4* {49.00 - 45.00
7 |Donaldson Co. [MPM09-0063 81 - 1.1 34,00 §22.00 {24.00
7 |Donaldson Co.|MPM09-0141 79 - 1.3 48.00 }38.00 {34.00
7 |Donaldson Co. SM09-0142 77 - 1.7 42.00 }34.00 {30.00
9 |{Donaldson Co. MTMT10-0043 | 78 - 1.5 27.00 }23.00 }17.00
? |Donaldson Co. MOM12-0100| 80 = 1.2 39.00 }31.00 {28.00
8 |Donaldson Co.|MBM10-00492 | 79 - 1.7 22.00 |18.00 }14.00
8 |Donaldson Co.MOM12-0154| 76 - 1.8 44,00 }35.00 |31.00
? {Walker 22808 - - - - - -
7 |Walker 22827 81 - 1.3 = = o
9 [|Walker 21465 - - - - -
7 |Walker 22828 79 - 1.1 - -
9 [Walker 21174 80 - 1.2 - -

* Vehicle test data
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ENGINE DATA

MACK ENDT 865
MANUFACTURER MODEL NO.
TYPE vvveeeerreneosensasesssascasnssnnass Turbocharged
NUMBER OF CYLINDERS +.vevevcenns veesss 8
FORM . ivvevennneens teeessssessnsenssaass Vee
CYCLES @ ¢ 0 680000 P PO OO PP OSSO0 PO STE N EeS
BORE ©+'vvvevenncanens e eraneeeanans veee. 5-1/4in,
STROKE vvvnvrnnnn. ceeeees Ceeesaas veeees Oin, 2
DISPLACEMENT vveeeeeoscocsscsecnssasss 866N,
COMPRESSION RATIO  vuvvevevernnnnenes . 15.0:1
MAX RATED HP ovvvvvennenrenrensennannss 325@ 2100 rpm
MAX RATED TORQUE ...vveuennnn. veesess. 1100@ 1350 rpm
INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION...vvuun.n.
EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE ....
EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT
Ny cevrenannn OPEN PIPE ......
Op vevrenannn
CO . vvrrnnnnn INTAKE NOISE AT 50 FT
co - OPEN PIPE ......
2 20 980000
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INTAKE SYSTEMS

MACK - MODEL NO. ENDT 865

5= Initial Intake Cost

ey . Airflow Noise Each

o N"A". Cf:legner Mijdsl Type] Resis~ Level in Lots of

2w anutacrurer : tance at 50 ft

S§ (in. H20) {dBA) 1 10 | 100

Uv

1,3 |Donaldson Co. | EBA15-0005 | Dry 5.5 145,00]117.00{103.00
1 |Donaldson Co. | FHG16-0116 | Dry 11.0 134,00]108.00| 95.00
1,3 {Vortox AB120A4(2) | Dry 6.0 77.00y 77,00 57.00

1,3 {Vortox G160BE2 Oil 9.0 102.00§102.00( 75.00
2 |Vortox AE120A4(2) | Dry 6.0 77.00] 77.00| 57.00
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EXHAUST SYSTEMS

MACK - MODEL NO. ENDT 865

Exhaust

s«

.‘g& Muffler Model Noise Level Przcs’stl:e g‘:csL

g)u?:’ Manufacturer No. at 50 ft (dBA) (in. Hg) in Lots of

T o Mfgr DCI

sS4 Data  |Dyno Test 1 10 100
7 |Alexander-T. | 2418 84* - 0.6* }62.00 - 56.00
7 |Alexander-T. | 1899 84* - 0 .6* {30.00 - 27.00'
7 |Donaldson Co.MUMO09-0074 | 80 - 0.7 39.00 {32.00 {28.00
7 |Donaldson Co.|MPM09-0197 | 76 - 1.1 33.00 }28.00 }{21.00
7 |Donaldson Co./MPM09-0161] 78 - 0.6 31.00 §26.00 {19.00
8 |Donaldson Co.MOM12-0131]{ 80 - 1.2 49.00 ]39.00 |35.00
7 |Walker 22823 80 - 0.7 - - -
7 |Walker 22829 78 - 0.6 - - -

* Vehicle test data
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ENGINE DATA

MACK ENDT 866
MANUFACTURER MODEL NO.
TYPE covececnss sescecssessascassssenss vee. Turbocharged
NUMBER OF CYLINDERS +vvrnnnvennneennn 8
FORM i oveeeacrcosacanccscsssoscassanncsse Vee
CYCLES «nveennreennnnssaneesnsneennnnenn
BORE .iveeeecscocosceascosascnssaanssnsss 5-1/4 in
STROKE '+ v vennseesnnsssanneennsnesnnnsens 5 in.
DISPLACEMENT +vnveeerernnneeernnnnees .. 866in.°
COMPRESSION RATIO +envreennneennnenen 15.0 : 1
MAX RATED HP +venens.n s 375 @ 2200 rpm
MAX RATED TORQUE v uvvvennnneennnennn 1040 @ 1600 rpm
INTAKE FLOW RATE AT RATED LOAD ......
MAX INTAKE RESTRICTION . +uvrnenns

EXHAUST TEMPERATURE AT RATED FLOW ...
MAX EXHAUST SYSTEM BACK PRESSURE ....

EXHAUST GAS COMPOSITION EXHAUST NOISE AT 50 FT

N2 .......... OPEN PIFE ......

02 ..........

CO . ievvennns INTAKE NOISE AT 50 FT
C02 ........ - OPEN PIPE ......
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INTAKE SYSTEMS

MACK - MODEL NO. ENDT 866

£= Initial Intake Cost

5Ll  Air Cleaner Model Airflow TO'ST . Each

5.2 Manufacturer No Resis~ eve in Lots of

DU ‘ tance | at 50 ft

= (in. H,0) (dBA) 1 10 1 100

O wn 2

U~

1,3 |Donaldson Co. | EBA15-0005 6.0 145.00{117.00{ 103.00
Donaldson Co. | FHG16-0116 13.0 134.00]106.00f 95.00

—
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EXHAUST SYSTEMS

MACK - MODEL NO. ENDT 866

57\‘.\ Exhaust Back

E <C Muffler Model Noise Level P L= gOSL

3.2 Manufacturer No. at 50 fr (dBA) ;EssSUre , e

O (in. Hg) in Lots of

”g o Mfgr DCI

oL Data | Dyno Test 1 i0 100
7 |Alexander-T. 2418 84* - - 0.8* 162.00 - 56.00
7 |Alexander-T. 1899 84* - 0.8* {30.00 - 27.00

* Vehicle Test Data
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APPENDIX B
"A"-WEIGHTED NARROW-BAND FREQUENCY ANALYSIS OF

EXHAUST AND INTAKE NOISE AS MEASURED DURING
DRIVE-BY AND DYNAMOMETER TESTS
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- APPENDIX B

"A"-WEIGHTED NARROW-BAND FREQUENCY ANALYSIS OF
EXHAUST AND INTAKE NOISE AS MEASURED DURING
DRIVE-BY AND DYNAMOMETER TESTS

Figure Description Page

Drive-By Tests ~ 50 ft location
Bl Cummins NTC-350, Open Pipe Exhaust « ¢ v e e e v e v cviieeennns 195
B2 Detroit Diesel 8V-71, Single Open Pipe Exhaust « « + « ¢« e v v e v e v v v 196
B3 Detroit Diesel 8V=71, Dual Open Pipe Exhaust « « - e v cv v veeennnn 197
B4 Detroit Diesel 8V-71, Dual Donaldson MSM09-0135 Mufflers . . .. . ... 198
B5 Detroit Diesel 8V-71, Dual Stemco 9350 Mufflers . .. e e eveeenennn 199
B6 Detroit Diesel 6=71, Open Pipe Exhaust. . . .. ... v o e . 200
B7 Mack ENDT 675, Open Pipe Exhaust . . . .......... et 201
B8 Mack ENDT 865, Open Pipe Exhaust .. . ..o ovveineenvnennnns 202
B9 Cummins NTC-270 CT, Open Pipe Exhaust. . ... ... e e 203
BiO Cummins NTC-270 CT, Open Pipe Jacobs Brake Noise . .. ......... 204
BI1 Detroit Diesel 8V=71T, 5-In. Open Pipe Exhaust . . v v e v veeenenn. 205
B12 Detroit Diesel 8V-71T, Dual, Open Pipes with Donaldson

MAM10-0059 "Wye" MUFFler o e v ee e eene e ceeee ceneess 206
B13 Detroit Diese! 8V-71T, Dual, Open Pipes with Tubular

"Wye" Connection . ..o vvvveeereonronnnnnnasss veeeseas 207
B14 Detroit Diesel 8V-71, Bus with Oval Muffler . . . .. ... .c.vven oo 208

Dyno Tests = 75-In. Location
B15 Cummins NTC-335, Open Pipe Intake . ... ..., 209
B16 Cummins NTC-335, Open Pipe Intake . .. ........ccivinn.. 210
B17 Cummins NTC-335, Open Pipe Exhaust.seeeeeaess e oo v oeneeeennn 211
BI8 Cummins NTC-335, Open Pipe and Jacobs Brakes. oo v v o v v v v v v u . 212
B19 Detroit Diesel 8V-71, Open Pipe Intake ............ Ceeeeeea 213
B20 Deiroit Diesel 8V-71, Intake with Donaldson FWA16-0001

AirCleaner . ... .. ittt ittt ineenetansennconns . 214
B21 Detroit Diesel 8V-71, Dual Stemco 9530 Mufflers .. ............ . 215
B22 Detroit Diesel 8V-71, Dual Donaldson MSM09-0135 Mufflers . . ... ... 216
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Figure Bl11,. Detroit Diesel 8V-71T, 5-In. Open Pipe Exhaust



BIPOW «2AM. 6500-0LWVYW uospjpuo yitm sadig usdQ |onQ ‘1 [£-A8 [958 #o42a “Zld aunbi 4

z449 - Aouanbauy
D1

AV

(V)gp £°¥8

I issasgaEh
] [T nw
erStiea tistijeeassaa:
| i
: : aRagagna:
*eg ] .v+ $ 4+ h«Lr-.
i | S REas P
Pips “ HEH T T
N T
o I HER R D
R ; TToln T T
_ % T Eiti
& i 1 kmfu ;
& | H il |
| | t !
e o ] -4 OF
m m 1 :
B | 7 : ; o
| | E i ; 0
| 3
i o
FPRENRESAY ¢ o
711 <
! o
]
o
. w
~—~
>
. N’
th
1
1
1 i
-1 1
1T {
|

$rdnnd

206




uoljosuuc))

3AMu

1ojngny y4im sadig uedQ |ong ‘L1/-A8 [9531@ 40420 "€£1g 2Bl

zjlo - Aouanbauig

AE 0
{ oy
BE
m i o5
m 09
| B
3 (A

Sipe A ] og

(v)gp - |3Aa7 punog

207



(v)ap 6°G8

BIHOW [PAO Yitm sng ‘ [/-A |51 Ho4eQ y1g 2Inbly

z44oH - Aouanbaiy
b 1> AT

REE

—f iy

3

§ ot gm
]

-

e

bt

e e

aaut

iy

ey
Eaa e

e

IR

—t T

e el R e S M

PUDERESE: M EhNS

s

T
1
4

bl fbm

(V)Qp - |3Aa7 punog

208




24594 - Asuanbaiy

»jpyu odig uadQ ‘GEE-DLIN sutwwnd °g|g anbi4

0t

NG Ay NE Az Al
_ [ _ | s S| [ ” 1k fat m
| f-oec) {i k) | BRPRCH (e TR0 CER S PR
T W Rt TrE: e eEE : [
i (v)ep 5 zol o | i i | o |
b wds ggtz 40 . + —t t e B2 R —t
aypju| adig usdQ i | | | | _ ol B |
] ] 1 [} { . .
SEE-DIN supwwn) e B N A ] e
| | | |
|

uo1e307 uoydodiy JO MIA UB)g

e

=0

auoydooiw

ERLIT]
adyd usdg
3utbuy

[IPM 214snody

o¥

08

06

(v)ap - |3437 punog

209



asjpju) adig uadQ ‘GeE-DIN sutwwnd °91g 2.nbiy

24094 = Aauanbaly

NS Sy 3E ¥z Al
S o _ _ _ | i e foasiay
| L ! srtgprmainilid s (B --r_.l. Ay | S Peiesiees) eSO (DTG = iz
1 | _ | | | |
(v)gp 0°26 | i ! “ " “
— wdi g0z 40 _ ; : _ ! ;
1 ]
Syoju| adig uadQ : ! _ ! !
} GEE-DLN Supmwny =1 it ....m. S R (L 1
+ |

|
T
|

UC1PI07 3UOUODLW JO MIIA UD|4
- _ .
NS (1 Wl /1) - S ! : R il « Al =08
o4y adig |_ f | - ¥iah i i
uadQ auibuj | i } | | | |
Tl pa S e : (oS saear o e e
i | | | | |
" | | | 1 |
S ROl Rl (G T 2 ] Y SRR H -
— | ! i _ |
1374
auoydooy

(V)P - [3Aa7 punog

210




ssnoyx3 adig uadQ ‘GEE-DIN sutwwnd °/|q 261

zy40 - Aduanbauig

$84ou] 5/ @
(VP o i NS Ay NE e Al .

[ 1
LI 1
Tr lm 11
M
H 41 41 i@ et -t
ti] | :
Het i I Anaw
e -+ Lo I
17 | 09
] 1
T l TH AT T 04
TR : t B RESE| 18
P : jRd B ami N 1] suRE T )
T Wyt W ] ) } i " i LH L” u” ow
} i t ( . (]
L “ R H Rl i RERS |
SEN ARg N | U ui 8 JE
NANES xﬁ _ “ “ —. ! I 8
S O = . * - - - - :
. Tty 1
send e el R I R e e j 1 AR T
L L i - ! 8 NENEERESE
T h i oot
P 11137 O_._.
R T HH
it trTrotes i

211

(V)gp - jeAe7 punog



a>jpig sqodpr pup adld uedp ‘Geg-DLIN sulwwn) °glg ainBi4

zydo ~ Aouanbaay

seyou] 5/ © S Sy NE NZ N1
(v)ap Z11 _

(V)gp - |@A®7 punog

i
Ly
!
1
+ I i
o I . . “
L + - 7
T T T :
BEGEERENN - _ e
EEREDREHN
l.lluaa.‘u? ) 1T I
! | 1 :
gEnnsuEES H ! ;
e . b : H
jEusdiany| N O ) 1 m
e { 7 1t
; . 152
1 F IS
+ BN EN
i In 1 o
i £ i
i by 1 1
N R )| T It T
[R S R L] 1 1
EREES NS y Han !
LT RN
[RENANREN £ "
IR REES 5
L et H
pesun sl
R R E R
ST 4 i1 Bl
Phi i b L
IPigagy ;
bt 1411 i +H
Efaaanguni = B
sasRiyEE SSalSung 1 liiss an 1 8
ks —
NERRRA N ! i ]
TR | 11
nans t-1 -4
- T N
1] bt s
1 ! 1
I ! 7 :
T T
: 1
i 1 t t
o I I
n 1 t t T
T + } : T 1
: b !
= 1 1 T

212




ajpju) adid usdQ ‘1£-Ag |3591Q #1042 *61g 2nB1y

219 - Asuanbasy

auoydooiy

o4u]
adig uado i

As Ar NE T A
i | |
_ ! _ : _ _ _ _
| | | " I I _
| e i e | | _ it |
(v)8p ¥01 _ | | ! _ | " !
- (12427 510N AP3g) _ _ : | : “ ! | =
wd gg| 40 | | ! | i : |
o) adiy uadQy | s _ 7 = : :
1£-A8 19591Q 119430 : _ | “
——— t ——— ——
I |
1
| | A
| |

autbuy

119M 2usncoy

(v)gp ~ [3A97 punog

213



18UDS| D A1 1000-9 1 VM4 UOSP[PUOQ Yaim |/-Ag |2531Q Ho43Q *0zq inbi]

Ar

2440y - Asusnbaiy

Al

(v)ep 82
wda ogg | 40

13UD3[D N1y |000-91 VM4 uospouog

1£=A8 |3%31Q 4o43Q

A

|
\
\

u0)40207 aucydoniy JO MIIA UD|d

—-., wGL ||ll_

=0

auybuy

11PM 214sn0aY

ydooiw N
anoyui \
adig uado

(w)gp - |9497 punog

214



SIS|NW 0GE6 OOWR4S [ong ‘| £-Ag |2se1Q 410142 *|Zg 4nbiy

zy1oH - Aouanbauy

AS Ay AE AL Al
sayouj G/ @ A<vmﬁ 16 1 e

T

]
VI : +
MMHH e il
Iz et
F T t++
Sielu i L1 m 1 t
‘ ]
B T 3
R RN
aniny R Ty 1
4 41 1 41 1 4Pt N
. A AASE JIPOET A CEREE | )i
] . 1] 1 - 8
i 4 il & .,1 N8| (ME.aml ne w1
1 § ima 1884 ki . . »
RENERE, T IBRENEL . 4 I = n
i 1l
HH
T : 1
f
1
1
1

¥
T
“i
v
t

215

(V)9p - 2427 punog



I8 |HNW GE10-60WSW uospipueq [ond ‘[ £-A8 19%°1Q 410420 *Z2g 2:nbiy

z4s9H - Adusnbauy

AS Ay A€ AT Al

soyou) 67 ® (V)BP ¥6 [T op e P

216

(v)gp - [2a@7] punog




APPENDIX C

BACK PRESSURE MEASUREMENT
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APPENDIX C

BACK PRESSURE MEASUREMENT
(USE AND LIMITATIONS OF THE MANOMETER)

The U-Tube Manometer is commonly used to grade one of the most important aspects of an ex-
haust system - the effect on the flow of gases out of the engine. The reading is referred to as
backpressure and is measured in inches of Hg. If the reading meets the engine manufacturer's
backpressure limits, that aspect of the exhaust system is considered acceptable. A current list
of these limits for a number of different engines is included at the end of the Bulletin.

Because of its common use, it is well to know just what the Manometer measures and what its
limilations are. Technically, backpressure is the force required to push a volume of gas through
a restriction. As the amount of restriction is increased, more force is required, hence higher
backpressure.

Because of the unevenness of the engine discharge system, the exhaust flow has severe pulsa~
tions. It is the intended job of the Manometer to integrate these pulsations and give an aver=

* age pressure reading. In most cases it does not, thus resulting in inaccurate backpressure read-
ings.

The Manometer will give fairly accurate readings when the backpressure is very high (above
3in. Ho). However, os the restriction decreases, the amount of error increases. The error
can be large and can result in confusing data. For example, a long system may have a lower
backpressure than a short system, or an exhaust system may have a higher backpressure with
the engine at a lower hp output than at a higher one; and occasionally, even negative read~
ings are observed.

When the flow losses through a muffler are low, measured system backpressure can decrease
as silencing increases. It is not uncommon for a good straight-through muffler to decrease

the backpressure below that of a straight-pipe system. This is because of the muffler's role
in decreasing the standing pressure waves.

The pressure pulsations and resulting standing waves referred to have instantaneous ampli-
tudes in the vicinity of 2 in. Hg. Because of the standing waves, the pulsations can be
greater at one point thap at another. As a result, backpressure can change with any change
in Manometer line position. Also, because of standing waves in the lines themselves, any
change in line length will also cause different readings. Hence, the amount of error in
reading backpressure could be decreased if the pressure waves in the Manometer lines could
be eliminated. This can be accomplished by the following method.

METHOD OF MEASUREMENT

Extreme care should be exercised in making backpressure measurements. In order to make
the most accurate, and thereby the most meaningful readings, the following method is re-
commended:

The point of measurement should be as close as possible to the manifold
flange, but on a neutral flow plane at least one pipe diameter away from

218



any changes in flow area or flow direction. At the point selected, weld
a 1/8 in. pipe coupling to the exhaust tubing. Drill through tubing with
a 1/8 in. drill. Remove all burrs. The above precautions will minimize
errors caused by gas velocities. Then mount 90° Weatherhead fitting to
coupling. Use 3 ft of 1/8 in. copper tubing (to resist heat) plus 10 ft of
3/16 in. rubber hose to Hg Manometer. The long, small diameter tubing
will eliminate the standing waves in the lines. Fairly reliable readings
can be made in this manner.

SUMMARY

To sum up, the common Manometer is a somewhat undependable instrument when measuring
backpressure, and is only,a fair substitute for a laboratory test when predicting engine per-
formance (fuel economy, horsepower output, and exhaust system femperatures). However,
reasonably dependable readings can be obtained if precautions are taken to eliminate ve-
locity effects and to keep pressure waves in the Manometer lines to a minimum.
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APPENDIX D

REPORT OF INVENTIONS APPENDIX

After a diligent review of the work performed under this contract, no new innovation,

discovery, improvement, or invention was made.
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