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\ ABSTR A CT

/

~~~ A noise survey was conducted on board the CORMORANT,
proposed FDSS (Formerly the ASPA QUARTO), in her original
trawler configuration to determine if noise would be a
habi tabili ty, health or operational problem after the FDSS
refit.

It was found that in sleeping quarters adjoining the
main machinery spaces , noise will probably cause sleep and
rest disturbance unless adequate noise reduction measures
are imp lemen ted , and that a hearing hazard exists for
persons occupy ing the main machinery  spaces on a rou t ine
basis .  In addition , the proposed commun 1cat1~sis/contro l
romplex will require considerable quieting of t h e DieselV (;enerator Room exhaust blowers .
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INT RO DU CT I ON

in  response to tasking from NDHQ , the Human Eng ineer ing
Section of DCI~~1 conducted an ergonomics investigation of the
CORMORANT1 (formerly the ASPA QUARTO) (Figure 1), an Italian stern
trawler , as a prerequisite to her refit as a CF Fleet Diving Sup-
port Ship (FDSS). As part of this evaluation , the Sonics Section
performed a study of the noise environment of the ship in her ori-
ginal configuration to determine if noise , as it existed , would be
a habitability , health , or operational problem after the refit.
This report presents the results of the noise survey and makes ap-
propriate recommendations .

PROCEDURE

The noise evaluat ion was conducted in February 1976 during
t r ia ls  at the Underwater Range o f f  Ha l i f ax  and at the H a l i f a x  Dock
Yards . Overall and octave—band sound pressure levels were measured
using a Bruel and Kjaer , type 2209, precision sound level meter and
a type 1613 octave filter set. In addition , the noise in certain
compartments was recorded with a Nagra , type IV—S , precision tape
recorder. Results of t he  noise analysis are tabulated in Appendices
A to E.

ASPA QUARTO, a 240—foot fishing trawler purchased by DND is to
V be refitted into a mother ship for the Submersible Diver Lockout

(SDL) research submarine , and a base for related diving activities .
She is powered by three 900 hp turbocharged diesel engines , each
driving a 730 kva alternator. These units can be switch—connected
to either the propulsion buss or the service buss as required . The
variable—pitch propeller is driven at 200 rpm (nominally) by two
950 hp electric motors operating into a common gearbox.
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NOISE PROFILE

The distribution of A—weighted 2 sound pressure levels

throughout the ship is shown in profile in Figure 2. Plan views

of Nos. 01, 1 and 2 Decks (Figures 3, 4 and 5 respectively) illu—

strate this distribution in greater detail in the vicinity of the
Diesel Generator Room casing. The main machinery spaces (the
Diesel Generator Room and Propulsion Machinery Room) contain the
most intense noise found on the ship. Noise in the areas adja-
cent to the Diesel Generator Room , although not intense enough
to be a serious hazard to hearing , interfere with conversation
and may disturb sleep .

The type of propulsion system 3 used on the ship is such that
the noise from the diesel generators changes minimally with ship
speed/engine loading . The octave—band noise levels observed at
the Switchboard (in the Diesel Generator Room) increase only
slightly, for example , from zero ship speed with engines idling
to 11 knots at nearly full power (Figure 6).

2 A sound having energy which is concentrated in the 20— to
500—Hz range produces a sensation that is less loud than a sound
with an equal amount of energy In the frequency range 500 to
5000 Hz. In addition , a high—intensity low—frequency sound causes
less hearing damage than a sound with an equivalent amount of mid—
frequency energy . Thus, when an estimate of the loudness or
hearing—damage potential of continuous noise is required , its low—
frequency components are de—emphasized . One particular frequency
weighting, the A—weighting, applies approximately 30 dB of de—
emphasis at 50 Hz, and decreases to 5 dB at 500 Hz and 0 dB at
1000 Hz. The C—weighting , on the other hand , app lies vir tually
no de—emphasis in the audible—frequency range . The sound pressure
level of a sound , expressed in dB , is assumed to be C—wei ght unless
otherwise specified . Sound pressure levels that are A—weighted
are expressed as dBA .

3 The diesel generators and propulsion motors on this ship run
at nominal speeds of 600 and 1800 rpm respectively , with  propul-
sion thrust being controlled solely by propeller pitch angle.

V 
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HABITABILITY

The high levels of noise existing in the Diesel Generator
Room will present a problem in the areas directly adjacent to it.
The C2 and P2 Quarters on Non. 2 and 3 Decks respectively, desig-
nated as sleeping accommodation , will contain noise likely to
cause sleep and rest disturbance.

The noise levels measured on both sides of the bulkhead
immediately aft of the diesel generators are illustrated in Figure
7. Also shown is the PNC— 60 Preferred Noise Cri ter ion Curve
( Beranek et al , 1971), which desc ribes the maximum recommended
octave—band noise levels (65 dBA) for shipboard sleep ing quarters1

~.
It can be seen that considerable noise reduction is required , par-
ticularly in the low frequency octave—bands , in order to meet this
specification .

Since the low frequency attenuation of the bulkhead (3 to
5 dB) is less than might be expected from this type of barrier ,
it appears that acoustic energy is being transmitted around it by
the structural members of the ship , to which the diesel generators
are rigid y mounted . Resilient supports would substantially re-
duce structureborn noise from this source.

in areas where a lobby or companionway will separate the
Diesel Generator Room from sleeping quarters (e.g., the officers ’
accommodation on No. 1 Deck), additional noise reduction would
result from the double barrier (Appendix E). However, where
sleeping accommodation is located over a part of the machinery
room, the section of decking separating the two areas will un-
doubtedly require acoustic treatment.

It is interesting to note that the refrigeration Insulation
in No. 1 Hold (Figure 8), consisting of a thick wall of foam
sandwiched between steel plating and concrete, provides a better
noise barrier (subjectivel y,  the noise is far less obtrusive) than
does the plating, air—space , composition—board construction found
in the corridor on No. 2 Deck and in most other areas (Figure 7).

~ Noise Criteria for Sleeping Quarters Onboard Canad ian Forces
V 

Ships (Forshaw , 1975).
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DAMAGE RISK TO HEARING

The noise produced by the main engines is sufficiently
intense to be a definite risk to the hearing of crew members with-
out hearing protection who must occupy the Diesel Generator Room
on a routine basis .

For hearing conservation purposes , CFAO 34—22 specifies noise
exposure limits in terms of ISO Noise Rating Numbers ’ (Forshaw,
1970). Maximum continuous exposure times vary from eight hours
per day for noise having a Noise Rating Number not greater than
N—85 to only four minutes per day for noise of N=125 (Appendix F).
Noise exposures within these limits are considered to be non—
hazardous in the long term for most people.

Accordingly , the noise hazard to hearing for Diesel Generator
Room personnel is summarized in Table 1, for cruise—speed and zero—
speed conditions. The Switchboard and No. 1 DIesel Generator are
illustrated in Figures 10 and 11 respectively.

The levels of noise in the Propulsion Machinery Room are such
that unprotected exposure should be limited to 22 or 45 minutes
per day. However, this space is occupied only during outer round
duties and maintenance operations (Appendices A to E and Figure 12).

The octave—band spectra of the noise at the locations listed
in Table 1 are shown in Figure 9. With the exception of the
Engineers ’ Workshop and areas very close to the engines (within t he
near sound fi e ld) ,  the noise levels throughout the Diesel  Generator
Room are similar in bot h  i n t ens i ty  and spect rum.

• 
“ The International Organization for Standardizat ion (ISO) Noise
Rating Curves are an agreed set of empirical curves re la t ing  octave—
band sound pr essure levels to the centre f r equency of the octave—
bands. Each curve Is character ized by a Noise Rating Number (N),
which is numerically equal to the sound pressure level of the curve
at 1000 Hz. The Noise Rating of a given noise can be found by
plotting the octave—band spectrum on the Noise Rating Curves and
selecting the highest curve to which the spectrum is tangent.

— V — —---V • •
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TABLE 1

MAXIMUM DAILY NOISE EXPOSURE LIMITS FOR DIESEL GENERATOR ROOM

PERSONNEL WITHOUT EAR PROTECTION, BASED ON CFAO 34-22~

MAXIMUM DAILY EXPOSURE TIME IN MINUTES

LOCATION 
—

8 KNOTS ZERO KNOTS
(engines idling)

.~itchboa rd (principal
- itchkeeping station) 45* 45

No. 4 deck aft, between
Diesel Generators Nos. 2
and 3 22 22

Access platform,
No. 2 deck level 45 120

Access platform ,
No. I deck level 120 120

Engineers ’ Workshop No data 
— 

480

* Noise exposure at the Switchboard is reduced to 22 minutes at
high speed .

~
‘ When noise exposures are interrupted by sufficientl y long
recovery periods in which the ambient noise does not exceed ISO
Noise Rating Number N—85, or 90 dBA, considerably longer cumula-
tive exposures may be tolerated by the ear (Forshaw, 1970).
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HEARING CO NSERVATION

The unprotected noise exposure limits specified above for

machinery space personnel are impractical , given that normal
watchkeeping routines are of three— or four—hour durations. For

prolonged exposures, therefore, hearing protection must be worn
throughout these areas if the risk of significant hearing loss is
to be minimized . The estimated levels of noise under the CF
standard issue earmuffs (SSC 258), worn by a person stationed at
the Switchboard , are illustrated in Figure 13 (Clark et al, 1967).
Clearly , hearing protection reduces the noise at the ears to
levels which are non—hazardous in the long term . All machinery
space personnel should therefore be provided with effective
hearing protectors on a personal issue basis.

OPERATIONS

In order to determine If noise night affect the efficiency
of the ship ’s operations , measurements were made on No. 1 Deck in
areas proposed for the FDSS Communications/Control complex (Figu r e
3). Levels of noise ranged from 85 dBA in the proposed Red Area
(presently the XO’s washroom), to 61 dBA on the Bridge (Figures 14
and 15). The principal sources of noise in this area are the main
machinery—space exhaust blowers which generate spectra characte-
rized by a large pure tone component in the 250—Hz octave—band .
This can be seen (Figure 16) in the noise observed on the Bridge,
in the Lobby, and particularly in the washroom (proposed Red Area).

Obviously, the noise measured in these areas will be affected
by the planned structural changes. Although it is difficult to
predict exactly what the resultant noise levels will be after re-
fit , some generalizations can be made:

1. The sound absorptive layer proposed for the walls of the
Red Area should insure that noise inside the room is
below levels considered hazardous to hearing. However,
the whine—like character of the noise will undoubtedly
annoy the man stationed there. Noise treatment of the
blower compartment , or the blowers themselves (perhaps
by Helnij-ioltz absorptive resonators), would further reduce
this noise.

2. The curtain which is planned to separate the Red Area
and Coimnuni.catjons Area will be acoustically transparent
to low frequency noise and will therefore be ineffective
in preventing blower noise from entering the Communications

- :— - -
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Area. It is noted that the maximum allowable noise level
for manned radio rooms is 63 dBA , as specified in the DND
Noise Criteria for Shipboard Spaces (CDA/MS/NVSH 1—0—1 ,
Anon, 1972). Unless an effective noise attenuating
partition is installed between these areas, it will be
impossible to meet this criterion .

An additional noise barrier , constructed along the
Diesel Generator Room casing, would attenuate the mid—
and high—frequency noise transmitted through the casing.

3. Levels of noise will be lower in the Underwater Tracking
Area than in the Communications Area due to the barrier
par t i t ion between them . It is unlikely that the former
will be as quiet as the Bridge in its original configu-
ration or that it will meet the NVSH specification of
58 dBA for sonar control rooms.

4. The noise levels on the Bridge did meet the NVSH require-
ment. There is no reason to believe that this will
change after the refit.

Observations made on the Bridge suggest that the telephone
system used on the ship is not adequate for communicating in areas
containing high ambient levels of noise (e.g., the Diesel Genera—
;or and Propulsion Machinery Rooms) due to distortion of the
speech signals and masking by the noise. Noise—excluding hoods
should be installed at telephone locations in high noise areas to
improve speech Intelligibility.

CONCLUS IONS

General

1. The most intense levels of noise found on the CORMORANT
exist in the Diesel Generator Room and in the Propulsion
Machinery Room.

2. Noise levels in the Diesel Generator Room do not vary
appreciably with ship speed .

Habitability

1. Areas that adjoin the main machinery spaces, and/or are
directly over a part of the main machinery spaces,

-- —,, --~~~~
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contain high levels of noise and will be unacceptable as

sleeping quarters.

2. Sizable noise reductions in noise—critical areas can be
achieved by:

a) the construction of effective noise barriers ,
particularly at toe Diesel generator Room
casing,

b) separation of the sleeping quarters from the

Diesel Generator Room by means of a corridor or
lobby, thereby forming a double noise harrier ,
and

c) resilient mounting of the diesel. ~uiierat or units
to reduce the transmission of str ~turc—born
noise from the engines.

Damage Risk to Hearing and Ear Protection

1. Noise produced by the main engines or propulsion motors
and gearing is sufficiently intense under most operating
conditions to be hazardous to the hearing of crew members
who routinely occupy the main machinery spaces for more
than 22 to 45 minutes per day . Since watchkeep ing rou-
tines in these areas are usually of three to four hours
duration , effective ear protection must l’e worn by these
people if the risk of significant hearing loss is to be
min imized . All machinery space personnel should be pro-
vided with their own CF standard Issue enr muffs.

Operations

1. The noise levels at locations that will form part of the
FDSS operations/consnunicatioos area are presently as much
as 22 cIBA in excess of recommer~dec1 levels (CDA/MS/NVSH 1—
0—1). The main source of this noise is the exhaust blo-
wers for the Diesel Generator Room , located adjacent to
the proposed Red Area . It is clear that substantial
quieting of these blowers Is necessary.

2. NoIse levels on the existing bridge meet the NVSH speci-
fication .

- - —-— --——~~-~~~~-— ~~ - - - - — :i~~~
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3. The telephone system on the ship may not provide adequate
communication in areas where the ambient level of noise
is very high. The use of noise—excluding hoods around
the telephones is recommended for such compartments.
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Washroom Lobby 13 dBA
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~~~~
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FIgure 3: A—weighted sound pressure levels, No. 01 Deck.
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Fi~~re4: A—weighted sound pressure levels , No. 1 Deck.
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Figure 5: A—weighted sound pressure levels, No. 2 Deck.
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Figure 7: Overall and octave—band sound pressure levels at both
sides of the bulkhead immediately a f t  of the diesel generators , and
Preferred Noise Cr i te r ion  Curve PNC—6 0.
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Fi~ ure 10: The main Switchboard viewed from beside No. 2 Diesel
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No. 1 Diesel Generator viewed from the  Switchboard.
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~~~yre_14: The Lobby, port side of the Diesel Generator Room
Casing, No. 01 Deck looking towards the Executive Officer ’s

Washroom.
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APP ENDIX 1

OVERALL AND OCTAVE-BAND SOUND PRESSURE LEVELS IN SELECTED LOCATIONS OP COR’IORA NT

RUNN ING AT CRUISI NG SPEED (8 KNOTS WITH 70% PROPELLER PITCH . DIESEL

GENERATORS NOS . 1 AND 2 ON PROPULSION BUSS , NO . 3 ON SERVICE BUSS)

ISO OVERALL OCTAVE BAND CENTRE FREQUENCY
NOISE SPL SPLs IN dS

LOCATION RATING — — — — — — — —  — — —

NO. C A 31. 63 125 250 500 1000 2000 4000 8000
N W~ W t Hz Hz Hz Hz Hz Hz Hz Hz Hz

dBC dNA

Diesel Generator Room 
—

at Switchboard 95 102 98 92 91 89 95 95 94 90 85 77

Diesel Generator Room at
Acceaa Platform , 95 101 96 99 93 88 93 94 91 88 85 77
No. 2 Deck level

Diesel Generator Room
at Access Platform , 910 101 94 99 96 87 92 91 89 86 82 14
No. 1 Deck level

Propulsion Machinery Room ,
1 m forward of Motors 100 102 100 92 90 88 90 92 96 94 82 77

Propulsion Machinery Room ,
1 a aft of Gearbox 95 102 99 92 94 91 90 91 95 92 82 72

Lobby aft of DGR
Casing, No. 2 Deck 91 76 91 86 78 79 72 66 60 52 42

Lobby outside OCR
Access Door , No. 1 Deck 88 77 83 86 79 76 75 71 68 56 50

Lobby port of OCR
Casing, No. 01 Deck , 89 73 86 86 77 76 69 65 59 52 51
2 a a f t  of Stairway

No . I Hold , 1 a af t
of Forward Bulkhead , 91 72 88 88 82 75 68 63 54 41 36

~~~V-~ ~~~~~~~~~~~~~~~~~~ 
— ‘ — “ 4 V ’  —
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APP END I X C

OVERALL AND OCTAVE—SAND SOUND PRESSURE LEVELS IN SELECTED LOCATIONS OF CORMORANT

RUNNING AT LOW SPEED (4 KNOTS WITH 85% PROPELLER PITCH AND SHAFT SPEED

REDUCED TO 120 RPM, DIESEL GENERATORS NO. 1 ON PROPULSION BUSS (SPEED

REDUCED TO 350 RPM) , 2 AND 3 ON SERVICE BUSS , NORMAL SPEED (600 RPM))

ISO OVERALL OCTAVE BAND CENTRE FREQUENCY
NOISE SPL SPLs IN dB

LOCATION 4ATINC — — — — —
NO. C A 31. 63 125 250 500 1000 2000 4000 8000
N WE W t Hz Hz Hz Hz Hz Hz Hz Hz Hz

dBC dNA

Diesel Generator Room
at Swtichboard 90 98 95 88 89 87 92 92 90 86 78 70

Diesel Generator Room at
Access Platform 90 100 96 95 97 97 93 90 89 86 81 70
No . 2 Deck level

Diesel Generator Room at
Access Platform , 90 100 93 96 94 89 91 88 87 84 79 69
No. 1 Deck level

Propulsion Machinery Room ,
1 a forward of Motors 95 96 94 77 80 83 87 91 91 86 79 70

Propulsion Machinery Room,
1 a aft of Gearbox 95 96 95 83 80 84 86 89 92 88 80 72

Lobby aft of OCR Casing,
No. 2 Deck 91 73 89 88 sl 77 69 63 58 49 39

Lobby outside OCR
Access Door, No. 1 Deck 87 75 82 84 80 79 74 70 66 59 45

-- 
Lobby port of OCR Casing,
No. 0) Deck , 92 74 89 82 78 77 70 66 60 51 41
2 a aft of Stairwa y

No. I Hold , 1 m aft of
forwa rd Bulkhead , 90 70 88 86 80 72 66 60 51 40 35
No. 4 Deck level

. L .  •~~~~~~~~~~- - --— 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — ‘ -V . 
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APPENDIX 0

OVERALL ANT) OCTAVE-BAND SOUND PRESSURE LEVELS IN SELECTED LOCATIONS OF

COR**ANT AT DOCKSIDE (PROPELLER FEAThERED, 200 RPM SHAFT SPEED .

DIESEL GENERATORS NOS . 2 AND 3 RUNNING)

ISO OVERALL OCTAVE BAN)) CENTRE FREQUENCY
NOISE SPL SPLs IN dS

LOCATION RATING
NO. C A 31.” 63 125 250 500 1000 2000 4000 8000
N W t Wt Hz Hz Hz Hz Hz Hz Hz Hz Hz

dBC dBVA

Diesel Generator Room
at Switchboard 95 98 95 88 87 90 93 93 90 87 83 74

Diesel Generator Room at
Access Platform , 90 99 94 96 88 87 92 92 89 87 83 74
No . 2 Deck level

Diesel Generator Room at
Access Platform , 90 98 92 96 90 86 90 90 86 85 81 71
No. Deck level

Propulsion Machinery Room,
1 a forward at Motors 95 100 97 88 92 91 91 92 93 89 86 78

Propulsion Machinery Room,
1 a aft of Gearbo x 100 103 100 93 96 97 95 94 96 91 95 78

Lobby aft of DGR
Casing , No. 2 Deck 89 73 88 86 78 77 70 65 62 52 40

Lobby outsid . DCR
Access Door , No. 1 Deck 82 75 76 76 76 77 73 69 66 61 49

Lobby port of DGR Casing,
No. 01 Deck , 90 79 90 80 79 83 78 73 68 59 44
2 • aft of Stairway*

No. 1 Hold , 1 a af t of
forward Bulkhead , 87 68 84 84 76 72 67 60 52 38 25
No. 4 Deck level

* The door of the X0’s washroom wa~ open during this meaaurement

1-
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APPENDIX G

VOICE LEVEL AND DISTANCE BETWEEN SPEAKER AND LISTENER FOR

SATISFACTORY FACE—TO—FACE COM~-11JNICATION, AS LIMITED BY

AMBIENT NOISE LEVEL (dBA)

(After t~ebster , 1969)

DISTANCE IN NORMAL VOICE EXPECTED VOICE LIMIT FOR UN-
FEET BETWEEN LEVEL (1) AIDED FACE—TO-
SPEAKER AND FACE SPEECH
LISTENER CO~ 1UNICATION (2)

A-WEIGHTED AMBIENT SOUND PRESSURE LEVEL

0.5 82 dBA 94 dBA 117 dBA

1 76 dBA 85 dBA 111 dBA

2 70 dBA 77 dBA 103 dBA

3 66 dBA 72 dBA 101 dBA

4 64 dBA 69 dBA 99 dBA

6 62 cIBA 62 dBA 95 cIBA

8 60 dRA 61 dBA 93 dBA

1 0 56 dBA 57 dBA 91 cIBA

— 12 54 dBA 54 dBA 89 dBA

1. The expected voice level is that to which normal—hearing
persons would be expected to increase their vocal efforts to over—
come masking effects of ambient noise upon their auditory feedback.
This increase in vocal effort is about 3 dB for each 10 dB increase
in ambient noise level , at a level starting at about 50 dB .

2. Limited by maximum vocal effort.

____  
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APPENDIX H

DM0 SPECIFICATION FOR AIRBORN E NOISE CRITERIA

FOR SHIPBOARD SPACES 1

(Anon , 1972)

SHIP ’S SPEED SHIP ’S SPEED

Operational Spaces
CRUISE 2 Fu LL 3 CRU IS E 2 FULL 3

Co and Poai tion , Bridge 63 dBA 65 dM Operations Room 58 dSA 63 dBA

Sonar Control Room 50 dBA 58 dBA Wheelhouse 63 dBA 68 dBA
Targe t Indication Room 63 dBA 63 dBA Radar Office (Manned) 63 dRA 63 dBA
Radio (Manned) 58 dBA 63 dBA Radar Office 77 dBA 77 dU

Radio (Unmanned) 68 dBA 77 dBA Gun Fire Control Room 63 dBA 63 dS.A

Me ssage Cen tre 68 dBA 68 dBA Crypot Centre 68 d8A 68 dBA
Gyro Room , Unmanned 77 dBA 91 dBA

Manned Working Spaces

Engine Room (general) 91 dBA 121 dBA Boiler Room (general) 91 iSA 121 dBA
Engine Room (control console) 77 dBA 91 dBA Boiler Room (control console) 77 d SP. 91 dRA
Diese l room (general) 121 dBA 121 dBA Switchboard 77 dBA 77 dBA
Die s el room (control console) 91 dM 91 dBA Magazines 77 dSP. 77 dSP.
Main Mac h , Control Room 68 dU 68 dSA Elec tronic Workshop 68 dBA 68 dSP.
Work sh ops 91 dBA 91 dSA A/S Mortar handling rooms 77 d8A 77 dSP.
Ordnan ce Spares Compt 91 dSA 91 dSP.
Torped o House 77 dBA 77 dSP.

Galley 77 dSP. 77 dSP.

l,iv 1n~ Spa ces

(~.O. 
• s C,4 *,In 63 dBA 63 dBA Sick Bay (Consult) 58 d8A 63 dBA

f f 1 1 , r -~ Cabin , 68 dU 68 dRA Sick Bay (Hospi’il) 63 dBA 68 dSA
O ff i ce s 68 dSP. 68 dSP.
Ward R,,ous 63 dBA 68 dRA
Ward R,,om ante room 63 dBA 68 dSP.
Crews Dining Ha ll 68 dSP. 77 dBA
P V O ~ ‘~~ D ining Hall 68 dSP. 77 dBA
Seaman , Mesa Spa ces 68 dSP. 73 dSP.

Cri teria have been converted from Air Noise Control (ARC) levels in dS to A—weighted Sound
Pressure Levels in dU.

Cruising speed: up to 15 knot s.

Full Speed: 20 knots upwards.

______ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~ ________ -



Unclassified
Se c u r i t y  C Iiitø, ci t ,o i ,

DOCUMENT CONTROL DATA — R ~. D
I ci ,‘,~~f ii aoo n ot let  le , i)O(iy ol abstra Ct  and cede, , req ann Ot at IOn must be ent ered ,Sh~~fl ~~~~~~~ I I ,e ~~~ e ,  is ‘- s e e l

1 flI,I(, I NA T I NG  ACT IVITY 2,. DOCUMENT SECURI iv C: A ’ ,S )E  In ,  I
Unclassif ied

DCIEM 20 U F-tOUP

- - 
Behavioural Science

F ()fl( DM1 NT I ITLF

A NOISE SURVEY OF THE CORMORAN T , PROPOSED FDSS

-I 1 .Cl~IF’ T IVF NC) TES (T 3Øa ol ‘ rep ro ’ ,,rul - - ‘ r u  elates)
‘re chnical. Report

AlIt 4151 ( S) II.~ st re ,e -r ’ e f e e t namr r,,.,hIi.’ r e ) ,

Crabtree RB.

P lJU( I IMI NT DATE ).i FOCAL NO OF PAGES 70 NO ( 1 4  f-F l IS

September 1976 thirty—six six -

iF,, P c I - I  IF T OH 4) A N I NO Y. ((I- F IG I N A T  O H S  DOCUMENT NUMOF H(S)

77X6

81, C O N T R A C T  NO. 90 OTHER DOCUMENT NO ICI ( Any  ‘-, - tu-”, Cle l ,r- o~ he-
asscgned 1h~ document)

- 

I 
ID tU ’~I RIBUTION S T A T E M E N T

Unlimited

F t  5 ) 1 ( 1 1  1 MEN I A R  NI IF S 
- 

I ?  SPONSOHING ACT IVITY

DC IEM

I F 1,11’ , I II  .51 : 1

A noise survey w as conducted on hoard the CORMORAN T , proposed Fo SS
(Formerl y the ASPA QUARTO) , in her ori g inal trawler con fi guration to
determine if noise would be a habitabi lity, health or operational problem
a f t e r  the FDSS r e f i t .

It was found that in sleeping quar ters adjoining the main machinery
spaces , noise will probably cause sleep and rest disturbance unless ade-
quate noise reduc .ion measures are imp lemented , and that a hearing hazard
exists for persons occupy ing the main ‘machinery spaces on a routine basis.
In  addi t L-n , the proposed communications/control comp lex will require con—
siderable quieting of the Diesel Generator Room exhaust blowers .

lOrIS 
——_______ -

TO ‘14 I



Unclassified
i.s.o Ify Ia r ,e i , ca r r , - r e

K E Y W O R D S

Ship noise/habitability

Ship noise/operations

Ship noise/hearing

Ship engine room noise

Noise/Naval vessels

h earing Conservation

INSt FFIJCTI O NS

c e ’ e r c  e l i , ,  I ( ‘ ( ‘ A ’  II, H r  r e i n ’  the c u r ,  ..~~ c I e c  I , 4 c , - ,) II,,- ‘II , - ( 5 1 F f )  : :o ’ . ’ Ml NI NUMBEI-FIS) II tnt’ docucne rrt has been
c c . - cc - c e , . . ’ asseqered c c , , , It, .’, l e e  cc - c -  c rc) ,rumbirrs Ie,ther by the Ori9enato

en ieq the sp(ensol ) - c i s c u m ri,r t f c e s  number(s)  -
.
~1i N I ‘I 1 - c~~( I - - , e\~, II  I C AT  Ii  (N f ‘ I , ’  IF,’ ‘ c r c

I,- - r O e , )  ‘ I ’ ’ I”  - r i ’- ’ ’  t ( ‘ - q l - , ic - , -4 I -~ I I’) D IS FS 1 I ) ’ UT I : ’N ST A T E M E N T  Enter any lemeta lcons on

c ’ ’ ’. ce - - - - ce , e i , c  ,e ‘ - nee r elcs,eme nt - i ,’  of t Ire , I , , , , , coe r r t - other than t honc -  .mpose’d
I -q ‘4 ’e - c ’ l y  - l ess ,  F - , a t , - o c  uscny standard statem ents such as

.111,0)’  1 , - c ’ ’  - -c _ c e  r y - ‘ I  - - , t c , _ e r ,_ ,e qc (cc , p  c ’ r c r e ( , . ’c Ic~ tlcrc ’ ,-
- - r e  e le i r , ,  I ‘ 

~ 
1 ‘HF  I, !t, ’c I l , , r , c,

~ - I I I  - 0 ,,, I c l ,e’e( r’ .Juesters - ‘ c a y  ee btac n copies of this
c I c O ,c ’ f l e ’c t  i c  ccc i i  the ir Fr ’ )  “ ec u’ e iOe,ume-ntatco rr center ”

l i e  - ‘ ‘I  N I t I l l  I 4 r u -c ric e - - ,,.c li’ r e - , i , , , e , r e r ,- c , r  i c r ) , ’ en iii
- I - i l - - s e e  i l l  c~~’s ,h e c c , I c F  Ire ur,cI ,,’,s - I c e ’ ,i Ii ,, 12 1 “A e e c c c i i j r r ~ e - r  m ire , F - t s s c ” r c c n i t , c c n  of this docu m ent 

c i  ,, i, - - ,, e p c c , c - ( I c e ’  , , c , c , , , I I c ,- - ,’ I r e  c c c l  w , c f r , c , , l  - I , s ~ j c I c ‘5 rce ~ ) a,,t t c e e , , t , ’ e i  ~r~e t I  ‘ c , ,  I I r t ior  approval frorri
I ~~~ - ,  ,r ri w i!, ~~~~~~~~~ c c , - ’ - , if f l t a l  I c , ) ) , c  c r r .q c eca tc ne j  ic i - . ’ e q  -‘

- c c I,, , , r I c e ’ ’ c - c c  I,, _ , c c - - c c , - ,  I c , , r -I y i , c i I ’ , w , e c c ,  t ie, ’
‘ .1 )*‘l”L f- METqIA if ’e Hill F-S ( ( s r I,,. adci,i eu, , ’ ’ , (  e , 1 c L e c , , r i c e , ’,

ci c I i F I ’ I I  I ‘~‘ ) l I  I c r .  c i  gii iy il c i ’ , -  - ‘ c ’ ’ - , , ‘ f ,  l lc l i’’_
c r , , , c c i - , , . i..rf,e,,, el r e c i t e r , ,,  I.e - i  , r , , ,  II Fel ts )  if ‘ i u~

,, Opt ’
- c ’  - Fl  ‘ ‘ ‘ ml ’ ’ ’’ I 1 ii 

~
j e c r e ’ c c , l I l c e c i ’ ’ ’ - ’ - ( ‘ ‘ e l ’ ’’  SSc l if lN, , Al . I f y I  c f - r e t , ’ ,  r u t ’  necce , ’  ccl the ‘I’’se cr tccitriit ,,l

, , c ei y i~ c r - - c (  cc I ce ’ .1 1 , c v c ~ i i , ’ , , , ,  ( c c c ,  i I ;e r , ’ -  ,se,c- , A p r , e c ’ e :  - I f , , ’ or I , c i , ’ c , i r e ~ r y si r e c c s c c c c q  the ’ rflflarct l mccl
- ‘ r ’ ’ I i ’ ’ ’ ’ ’  ic’’ ’’’’ I ‘ - - , r e ’ r e ’  I c i i  - -(  , 1 ’ ’ ’ c e e c  I i c r  c u d ,  c c i ’  F’ ss s

I, ’ I I I’ )  i l i i ’- I  I ‘ ci , ,  c ’ ’’ - - c -  e~ ) 1 c , ’’ ,,, It )  j- , str e w ’ ’  , c , , c c  I I SFH I I - FAC T En t e r  .rc ,.I,sttatt qerereg a Inlet .in I l ie  Ic e S
I I ret, . ,  c i ’ ,) - en,, - I,rd rr,eine . - i i - ,  4, 11 e- , c c ,  t c a( ‘.u , t tct rat  y of the iloc ur i rei c t , esen tleuciqh it may 44 5cc appeal

Ii c c c e e ’ e c q  ‘ - e m ,  r a r e h  t Ine -c, rc r r e el the prencepal ,, ,ct h-,r c~ 51, e ’Ise,,h,- r ”  re tIre lec rely of the docico-rent ctsel t Ft en lrcqh iy
, , r r ’ , ’ , ’ r e e ,, c c e r e c l , , , c , ’ i r e e t c r i  desr,at ,ie that the a&jst,ac l of class ified dc,ccuments be unc lass r-

feed Each paragraph of the abstract shal l end wi th an
4 , 141 )l ,IJME N I [)A It I rite ) the elate Frrconth , year I of undecatcon of the security clast ,f icat,on of the information

F ‘ c i ,  ‘ - c c c i ~’ I appr e,,val i c c ’  p c e b ) na t io r c of the document , in the parag raph unless the docu ment itself is uri c las sc fe ed )
r epresented e~ ITS) , IS), IC), RI . or (U).

~~~~~~~~~~~~~ 
la I ‘ J T l ~

) NI~ i,t i4 F- -f OF PAGES the t o tai paye count thoulij
c c , , , , ) ,  c i  p c c f c c c a  c e , - I ,cc icedur ps , c e ,, e - r c t u ’ r th e numbe r The length of the abst ra ct should be limited to 20 single-spaced

- le ”l’ ’ - c , c ’ c~ c e c r c q  e r ,  l c o c r r , i r e ,  ‘ rc . standard typewritten Ic ncr - 1~ i inche s long.

/ F -  I it, F’) ‘F lii Ill F E Ill Se .) ‘, I- rrter the iceta) r c , c c r r b r ’r o f  14, K E Y  WORDS Key words are technically meancnq fu l terms or
e’, c - I err rh, c - c , - ’ c c ’ e c  I short phrases that characteri ze a document and could be hefp fu l

en cataloging the d o e  ,,rrrere t , Key words shOuld be selected so
ii, i’i t l c S c , i( (, If AN I II MIII Ii It ,,ø~,r opt at ’ ’  enter the that no secee r ely c la sset cat iOn is teguired , Identifiers , such at

Ic a l  i ’ - c - i e e ( i c  i c e , ,  Pr 1)1Cc -I ot qrar I ec , ,re F c c ’  ee~ucprtrent cnrodel designation , trade name. melitary prolect code
f r , , -  I -‘ - - 1cc, e e c - - c c ’  ms ’ s w t r r , . c ,  name, geographic - Iecc,it ,orr , may be used as key woids hut will

Fee fol(oir,eif by an ,r ie lcca t ion ref technical context .
hire . ‘ ‘H  ‘ I A ’  ( ‘ ‘ F c I ’ ,TFF f  ii If ,,l,pr- ,lc , , ,e ie  - r i c e ’ ’, the 11.01- il l,

I - c c e e c ’ ’  I -  ,-,i c ~ c i ~~ ’ r  - ( - - c r c ’ - .  I , ’w ,e - , v , r - t r i ’ n

‘Er ‘ ,e F I ,l ’J A I  c i ’ , ( I I’  - ‘7 ) NT t- .,JMF-j l 1-415) F- , c n c  fl,
e r ’ , j ,,jfl - Fr t Ime d i e ,  ,,rr ee.c - , .rjcl) c ,,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~r e m c ’ , I f , -  - 

- -  —~~
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

-~~
‘ . ::. ,. ,

~~~~
- .,


