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Introduction 

Noise levels produced by the mast mounted assembly (MMA) 
during maintenance procedures and bench maintenance, and while 
mounted on the aircraft, are expected to exceed levels which are 
safe for personnel as described by Department of Defense 
instruction 6055.12, "Hearing conservation.l' This study was 
conducted to determine noise levels produced by the MMA, 
environmental control system (ECS), and other aircraft systems 
during ground operations with the aircraft powered by the 
auxiliary power unit (APU), auxiliary ground power unit (AGPU), 
and 400-cycle hangar power. The objective of the study was to 
establish main contributors to noise and determine noise levels 
at several maintenance locations where personnel are likely to 
perform their duties. 

Method and instrumentation 

Noise levels were measured in accordance with MIL-STD-1474C, 
"Noise limits for Army Materiel II and MIL-STD-1294, '*Acoustical 
noise limits in helicopters." Noise level determinations were 
limited to steady state noise levels. 

An 85 dBA noise contour around the helicopter was determined 
using a Larson Davis sound level meter* (SLM), Model 800, which 
is a type I as defined by American National Standards Institute 
(ANSI) S1.4-1983, "Specification for sound level meters." 
Measurements were made for the worst case open field operational 
condition which was APU powered with ECS and MMA on. The contour 
was estimated from measurements completed at several radii around 
the aircraft using the rotor shaft as the center reference point. 

Noise samples were recorded using a Nagra portable tape 
recorder*, Model IV-SJ, at each of the locations for all test 
conditions included in this study with the exception of the 
contour measurement. The noise was measured using two Bruel and 
Kjaer (B&K) one-half inch microphones*, model 4165 which were 
powered and conditioned by B&K preamplifiers*, model 2619. The 
system was calibrated before and after each measurement session 
using a B&K pistonphone*, model 4220. The tape recorder was 
operated at 7.5 inches per second (IPS) which yielded a recording 
bandwidth of 25 Hz to 20 kHz. The recorded noise samples were 
analyzed, using a Larson Davis real time analyzer*, Model 3100. 
The data were analyzed into one-third octave band levels at 
standard one-third octave frequency intervals defined by ANSI 
Standard Sl.ll-1986, l*Specification for octave-band and 

* See manufacturer's list 



fractional octave-band analog and digital filters.“ The one- 
third octave band levels were converted into octave band levels 
for further analysis and reporting. 

Noise measurements were completed on the MMA while operated 
in a bench maintenance configuration at the Martin Marietta East 
Side facility at Orlando, Florida. Recordings were made at four 
locations around the MMA which are likely to be occupied by 
maintenance personnel. The MMA was operated in a high, open bay 
room with the nearest reflecting surface approximately 20 feet 
from the MMA. The MMA was mounted on a test stand at a height of 
approximately 3.5 feet. Measurements were made at four locations 
about 4 feet horizontally from the center of the MMA. Position 1 
was located on the left side while facing the opening of the MMA. 
The other three positions were located at 90 degree intervals in 
a counterclockwise direction. 

Noise measurements were completed for the MMA while mounted 
and operating on the aircraft. Noise levels were measured at 13 
positions where personnel may be required to perform their 
duties. The approximate locations are described in Table 1. 
Three aircraft operating conditions were evaluated for noise 
levels which were 1) aircraft powered, 2) aircraft powered and 
ECS on, and 3) aircraft powered with ECS and MMA on. Measure- 
ments were completed with the aircraft powered by the internal 
APW, AGPU, and 400-cycle power for the hangar operation. 

Positions around the AH-64 where sound 
measurements were made. 

------------- ____-__-___--_--__----------~~---------~---~~-~~~~~~~-~~~~~~-~~~ __-_---__---------_---~~--~~~~~~~~~~~~~~~~~~~~~--~~ 
Position Location description 

1 Step area, forward of mast 
1A Left side of mast, blade level 
2 Step area, aft of mast 
3 Step area, aft of mast, 
4 Right engine, 

at end of ramp 

5 
work platform 

Left engine, work platform 
6 Left wing 
7 Right wing 
8 Left side, 
9 Right side, 

forward avionics bay 

10 Left side, 
forward avionics bay 

11 Right side, 
aft avionics bay door 

12 Right side, 
aft storage bay door 

13 Pilot 
walkway at pilot canopy door 

14 Copilot, gunner 
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Free field measurements using the APU and AGPU as the power 
source for the aircraft were conducted in an open space with the 
nearest structure located more than 100 feet away. Measurements 
also were conducted in the hangar at the Martin Marietta 
facility. Dimensions of the hangar are 78 feet wide, 100 feet 
long, and 35 feet high. The door was open during the data 
collection. Dimensions of the door opening are 40 feet wide and 
17 feet high. 

Noise levels around the AGPU were included in the study 
since it may become a significant part of an individual's noise 
exposure for certain maintenance activities. Noise levels around 
the AGPU were measured at 8 locations at distances of 6 feet and 
12 feet from the edge of the unit. Position 1 was centered on 
the meter panel side with the subsequent seven locations located 
at the corners and center of each side in a clock wise direction 
as shown in Figure 1. 

Results and discussion 

Figure 2 shows the 85 dBA noise contour as measured under 
free field conditions for the worst case operation: APU with ECS 
and MMA on. This contour indicates highest levels around the 
aircraft are in the right-rear quadrant, due primarily to the APU 
operation. The contour extends beyond 50 feet from the rotor 
shaft in the rear right quadrant direction. Most of the aircraft 
is within the 85 dBA contour, indicating hearing protection is 
required for all individuals during APU operation. 

Results of the noise data analysis shown in Tables 2 to 5 
include octave band levels with A-weighted and linear overall 
levels. Noise levels are shown using a three letter code to 
indicate the condition of the measurement along with positions 
described in Table 1. The first character signifies the power 
source with IrAW indicating APU, lfG" indicating AGPU, and "HW 
indicating 400-cycle power in the hangar. The second character 
signifies ECS on (1) or ECS off (0) while the third character 
signifies MMA on (1) or MMA off (0). The data show the 
distribution of acoustical energy across the frequency spectrum 
for each position and condition included in this study. The 
octave band data also were used to establish hearing hazard 
associated with the noise condition when using various hearing 
protector schemes. 

The distribution of levels in dBA around the aircraft vary 
significantly and are highly dependent on the power source. 
Highest noise levels were present during APU operation while 
lowest levels are present during hangar operation. ECS and MMA 
contributions to the noise can best be determined during 
measurements conducted with the aircraft being powered by the 
400-cycle power. 

5 



12 feet 

6 feet 

Figure 1. Measurement locations around the AGPU at 6 feet and 
12 feet from the unit. 
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Figure 2. 85 dBA contour for the AH-64D operating.with APU and 
ECS and MMA on. 
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Results of the noise analysis were used to determine the 
effective noise exposure level (EEL) for personnel working at the 
potential maintenance locations while wearing standard hearing 
protection. The yellow foam earplug, triple flange earplug, and 
V-51R earplug were selected as the hearing protectors likely to 
be used by the maintenance technicians. The EEL is calculated by 
subtracting dB values (the measured attenuation of the hearing 
protector in each octave band reduced by one standard deviation) 
and the band's A-weighted value from the measured octave band 
noise level. The resultant dB values are converted into pressure 
levels which are squared and summed for all of the frequency 
bands. This sum then is converted into dB which is the estimate 
of the overall dBA level at the ear of the individual wearing 
that particular hearing protector. The allowable effective 
exposure time (EET) for noise levels above 85 dBA also was 
calculated. The calculation uses 85 dBA as an allowable 8-hour 
exposure with exposure time being halved for each 3 dB above 85 
dBA. EETs which are above the 85-dBA level are shown in Tables 6 
and 7. Tables 8 and 9 show calculations of EEL for APU and AGPU 
operations for all positions and conditions. The effective 
exposure analysis indicates yellow foam earplugs reduce noise 
levels at the ear below 85 dBA at all positions for all test 
conditions. The triple-flange and V-51R earplugs do not reduce 
noise levels below 85 dBA for the area around the rear avionics 
bay and the ramp area behind the mast. 

Table 10 shows noise levels measured around the AGPU during 
operation with no load. The AGPU was positioned at the location 
where noise measurements on the AH-64D were conducted. The 
nearest reflective structure was more than 100 feet away. Noise 
around the AGPU exceeds 85 dBA for most of the locations at 6 
feet, indicating hearing protection should be worn. 

Conclusions 

Noise levels exceed 85.dBA for most positions around the 
aircraft while powered by the APU or AGPU. The ECS and MMA are 
significant contributors to the overall noise levels at many of 
the maintenance locations around the aircraft. During APU 
operation, noise levels near the rear avionics bay are extremely 
hazardous to hearing. Special effort to warn personnel of the 
high noise levels present in this area should be considered. 
When possible, the choice of protection to be used in this area 
should be the yellow foam earplug. 

Noise levels around the MMA during bench maintenance 
activities are in excess of 85 dBA for most of the positions 
evaluated. Hearing protection should be worn while performing 
maintenance on the device. Levels may increase significantly if 
the MMA is located in a different maintenance structure. 
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The AGPU contributes to overall noise levels when used to 
power the aircraft system. Noise levels around the AGPU exceed 
85 dBA which requires personnel to wear hearing protection. 
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Table 2. 

Noise levels in dB during APU operation for the indicated positions and test conditions. 
1 

Position Condition 31.5 63 125 250 500 1000 2000 4000 8000 AWT LIN 

1 A00 66.1 79.8 87.0 86.8 89.0 85.2 84.1 87.2 77.1 92.6 94.9 

1 A01 68.2 82.5 92.4 90.9 91.2 87.5 87.3 92.1 79.4 96.2 98.6 

1 All 68.9 81.0 87.1 87.8 90.0 89.2 88.8 94.8 86.1 98.2 98.6 

1A A00 70.9 84.2 90.5 89.0 91.3 92.2 93.4 101.7 89.2 104.1 103.7 

1A A01 72.3 85.3 91.4 90.2 91.4 97.5 96.0 97.8 90.3 103.0 103.2 

1A All 71.7 83.0 89.4 87.0 91.2 92.5 93.9 95.0 89.3 100.2 100.6 

2 A00 68.1 82.3 88.1 90.6 90.3 92.2 86.8 85.2 79.8 95.3 97.6 

2 A01 68.6 82.3 89.0 90.9 90.6 90.9 86.3 85.8 79.8 94.8 97.4 

2 All 73.0 83.8 90.2 91.2 93.4 95.9 91.8 91.9 90.3 100.0 101.2 

3 A00 72.4 85.9 89.5 94.2 97.3 92.7 92.4 93.2 88.6 100.2 102.3 

3 A01 72.6 85.4 89.2 93.1 96.1 94.5 92.7 92.8 85.9 100.1 101.6 

3 All 75.0 87.5 92.5 97.0 97.6 96.8 94.2 94.9 90.3 102.3 104.3 

4 A00 72.0 86.2 91.7 98.4 96.0 95.9 90.3 90.4 82.9 99.9 102.8 

4 A01 72.2 84.6 92.3 95.3 94.4 95.3 90.6 90.3 84.0 99.1 101.5 

4 All 73.4 84.5 92.7 97.1 95.2 94.0 90.2 88.5 83.6 98.6 101.8 

5 A00 71.2 83.7 90.0 89.7 88.8 93.1 91.7 89.4 88.5 98.5 100.9 

5 A01 71.5 83.1 89.7 87.7 91.0 95.0 92.9 90.7 83.9 99.1 100.0 

5 All 71.2 81.1 89.8 88.0 88.5 93.4 89.1 88.2 82.9 96.8 98.2 

6 A00 63.5 72.1 81.6 82.5 83.0 85.5 82.4 79.7 75.6 89.4 91.0 

6 A01 65.0 73.3 82.9 82.9 81.5 81.8 82.1 81.9 75.2 88.3 90.3 

6 All 66.1 72.3 84.2 84.0 83.7 82.8 85.7 85.8 78.9 91.4 92.6 

7 A00 66.8 75.4 82.8 91.3 88.7 87.5 85.5 90.9 81.6 95.2 96.7 

7 A01 66.2 74.4 83.1 91.2 86.0 87.7 84.6 83.2 77.8 92.3 94.9 

7 All 66.7 75.6 82.7 88.7 87.0 87.3 83.5 86.9 79.2 92.7 94.5 

8 A00 69.1 72.3 75.4 78.4 76.2 81.2 75.4 75.6 65.7 84.0 85.8 

8 A01 65.1 70.4 74.0 77.9 78.2 85.0 78.1 76.1 70.0 86.9 87.8 

8 All 66.8 69.1 74.0 78.8 78.9 79.5 74.2 76.7 71.9 83.6 85.7 

9 A00 70.1 74.9 79.9 77.7 79.8 81.8 78.2 80.3 71.3 86.4 88.0 

9 A01 65.9 73.0 78.3 80.2 81.7 79.6 78.6 76.9 70.8 85.2 87.5 

9 All 66.8 71.7 78.0 81.1 84.5 81.2 77.3 76.3 71.9 86.1 88.6 
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Table 2 (continued). 

Position CoIlditiOXl 31.5 63 125 250 500 1000 2000 4000 8000 AWT Ll-N 

10 A00 

10 A01 

10 All 

11 A00 

11 A01 

11 All 

12 A00 

12 A01 

12 All 

13 A00 

13 A01 

13 All 

14 A00 

14 A00 

14 A01 

14 A01 

14 All 

14 All 

69.1 75.9 82.8 87.5 86.0 87.8 88.6 80.4 77.0 93.0 94.4 

71.5 78.0 84.8 88.9 90.1 .91.6 82.9 79.4 75.7 93.5 96.0 

70.7 76.4 80.5 86.1 85.8 89.7 84.4 79.6 75.1 91.9 93.6 

82.8 86.3 95.0 99.7 104.3 102.0 96.0 101.5 103.9 108.6 110.7 

81.9 85.7 95.5 100.6 105.2 101.5 95.1 99.3 102.1 107.7 110.0 

83.4 86.0 96.0 101.0 105.0 101.7 96.5 100.1 102.9 108.2 110.4 

69.1 76.6 84.1 85.7 86.0 87.5 89.6 88.3 78.4 94.6 95.3 

73.5 76.1 83.4 87.6 86.6 86.8 84.1 91.5 79.5 94.8 95.5 

68.4 76.1 84.9 87.1 86.7 86.2 85.6 88.7 79.5 93.4 94.7 

74.2 82.9 87.7 80.2 81.1 80.0 81.9 79.2 74.3 87.1 91.5 

77.5 82.5 86.5 78.6 81.5 79.9 77.4 85.9 70.5 88.9 91.6 

72.0 82.0 85.2 77.2 80.5 81.4 78.0 78.1 72.8 85.8 89.8 

76.0 77.9 83.1 78.6 81.2 76.6 79.0 76.2 67.6 84.3 88.4 

75.3 76.4 82.5 78.6 82.3 77.4 78.6 72.3 66.8 84.0 88.1 

79.0 75.3 81.5 84.6 82.4 79.4 81.2 73.7 70.7 86.2 89.9 

78.6 76.7 82.9 80.4 83.1 78.5 77.7 74.1 67.5 84.6 89.0 

74.4 75.4 81.8 80.3 83.9 77.2 79.9 74.3 68.2 85.2 88.8 

75.1 76.5 83.7 80.8 84.1 77.6 78.6 73.1 68.1 84.8 89.3 

13 



Table 3. 

Noise levels in dB during AGPU operation for the indicated positions and test conditions. 

Position Condition 31.5 63 125 250 500 1000 2000 4000 8000 AWT LIN 

1 GO0 71.4 77.3 82.3 86.4 86.4 84.4 77.9 74.3 74.3 88.1 91.8 

1 GO1 70.4 76.9 81.2 86.7 86.7 91.5 82.2 81.0 76.4 93.2 94.6 

1 Gil 71.3 77.1 81.9 86.7 86.3 89.9 82.5 86.6 78.9 93.2 94.5 

1A GO0 71.3 76.3 80.5 84.3 88.4 87.5 78.7 73.6 69.8 89.7 92.5 

1A GO1 71.8 75.6 80.6 85.4 88.9 94.4 91.7 90.3 84.9 98.2 98.4 

1A Gil 75.4 77.2 80.9 85.4 88.0 94.2 90.9 91.5 87.4 98.2 98.5 

2 

2 

2 

GO1 

Gil 

71.9 77.0 83.4 87.6 85.7 82.5 77.5 74.2 72.9 87.3 91.8 

71.3 76.8 83.3 88.4 86.3 93.5 86.9 85.1 79.5 95.6 96.6 

73.0 77.6 81.3 86.4 87.0 95.8 89.2 88.4 82.5 97.8 98.2 

GO1 

Gil 

72.8 77.4 80.0 84.8 83.5 85.7 82.7 77.2 73.8 89.1 91.3 

73.3 76.8 80.0 84.9 86.8 93.2 95.1 95.3 89.7 100.6 100.3 

74.0 78.1 80.4 86.3 87.6 94.1 97.0 96.3 90.9 102.0 101.6 

4 GO0 76.9 81.1 84.2 88.8 86.5 83.8 79.5 75.5 75.3 88.5 93.1 

4 GO1 77.0 80.9 83.4 87.8 86.6 90.0 88.8 85.8 81.4 94.5 95.7 

4 Gil 77.1 81.6 83.2 88.2 86.8 87.3 87.8 84.6 79.9 93.1 94.9 

5 GO0 72.0 77.3 75.8 81.0 84.3 82.4 87.0 79.2 73.5 90.3 91.1 

5 GO1 71.8 77.3 75.7 82.0 86.1 91.3 91.6 87.6 82.6 96.3 96.3 

5 Gil 71.5 78.4 75.8 80.8 83.9 93.2 90.2 85.7 81.6 96.2 96.2 

6 GO0 69.5 76.0 78.1 78.1 79.9 71.9 69.4 65.2 63.6 79.0 84.9 

6 GO1 69.0 75.7 78.1 78.4 78.5 81.4 77.8 75.2 70.3 84.9 87.0 

6 Gil 68.7 76.0 77.9 79.2 80.1 84.2 78.9 80.0 77.9 87.7 89.0 

7 GO0 76.4 83.0 82.9 87.1 84.5 83.3 80.0 76.6 76.4 88.1 92.2 

7 GO1 75.9 82.8 81.6 87.6 84.5 87.0 83.5 81.1 77.8 90.9 93.4 

7 Gil 76.4 82.5 82.9 87.4 85.3 88.8 84.8 81.0 78.1 92.0 94.1 

8 GO0 68.4 75.8 78.3 76.2 72.2 76.7 71.6 71.4 62.9 79.9 83.9 

8 GO1 69.2 78.1 79.3 76.4 75.5 79.2 73.4 71.6 66.4 81.8 85.6 

8 Gil 69.5 77.0 79.2 76.7 76.0 80.9 74.6 76.4 72.2 83.9 86.4 

9 GO0 71.3 78.9 81.7 79.9 79.0 79.1 75.9 77.2 72.8 84.3 87.9 

9 Go1 73.2 81.4 83.2 81.5 82.4 82.0 79.2 75.7 73.3 86.3 89.9 

9 Gil 73.1 81.2 84.0 82.6 81.8 81.9 77.4 76.0 74.1 85.9 90.1 
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.Table 3 (continued). 

Position Condition 31.5 63 125 250 500 1000 2000 4OOb 8000 AWT LIN 

10 GO1 76.3 80.8 81.3 82.2 78.5 89.4 78.0 74.8 70.4 89.8 91.8 

10 Gil 72.8 79.6 80.6 80.1 79.0 89.2 78.3 74.6 69.3 89.8 91.3 

11 GO1 79.8 85.6 89.1 85.2 84.9 86.1 83.9 80.9 81.6 90.7 94.6 

11 Gil 78.5 84.7 89.1 85.1 84.5 84.1 82.9 79.2 80.0 89.4 93.9 

12 GO0 73.4 82.1 84.5 84.4 81.6 80.7 78.6 76.6 77.1 86.3 90.8 

12 GO1 74.9 82.8 87.8 83.0 83.7 86.9 85.4 83.7 79.9 91.6 93.8 

12 Gil 75.6 82.1 87.0 85.0 85.6 89.3 85.1 83.0 79.7 92.5 94.5 

13 78.8 79.9 75.8 79.2 76.7 76.0 73.5 71.2 70.8 81.2 86.4 

13 GO1 81.1 82.1 81.0 80.6 79.8 80.5 78.9 75.9 72.9 85.3 89.5 

13 Gil 81.2 82.8 79.2 82.0 80.7 79.1 77.3 74.4 72.2 84.4 89.4 

14 GO0 83.1 80.5 79.3 86.6 81.7 79.3 76.1 75.1 73.3 85.3 90.8 

14 GO0 83.2 79.6 79.7 86.4 81.5 79.1 77.7 75.7 74.1 85.6 90.7 

14 GO1 83.0 80.6 80.8 87.5 81.7 80.4 81.0 76.9 74.5 87.1 91.6 

14 GO1 83.7 80.3 81.3 87.7 81.6 80.6 81.5 77.1 74.5 87.4 91.9 

14 Gil 84.1 80.6 81.4 87.3 82.3 80.9 80.6 76.7 74.2 87.1 91.9 

14 Gil 84.1 80.9 81.5 87.1 82.6 80.7 80.3 76.7 74.5 87.1 91.9 
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Table 4. 

Noise levels in dB during hangar operation for the indicated positions and test conditions. 

Position Condition 31.5 63 125 250 500 1000 2000 4000 8000 AWT LIN 

1 HO0 72.3 73.3 73.0 75.5 85.3 79.4 72.3 67.3 59.6 83.6 87.3 

1 HO1 72.0 72.8 72.6 75.1 85.4 81.9 74.2 68.1 60.8 85.1 88.0 

1 Hll 71.4 73.7 71.7 73.4 85.0 81.2 76.1 83.6 74.7 87.8 89.1 

1A HO0 73.9 75.8 72.6 76.6 86.8 85.2 78.3 72.9 66.2 87.6 90.1 

1A HO1 73.3 75.5 72.4 83.3 87.7 86.4 80.9 75.1 68.7 89.3 91.7 

1A Hll 74.3 76.0 72.5 77.6 87.6 86.5 82.4 83.8 82.6 91.2 92.5 

2 HO0 72.5 76.0 71.4 71.8 79.0 83.0 76.3 69.6 60.9 84.3 86.2 

2 HO1 72.8 75.6 71.3 76.8 83.8 86.8 78.3 71.9 63.9 88.1 89.7 

2 Hll 72.7 76.1 72.7 73.7 83.9 86.1 84.1 89.3 77.4 92.8 92.8 

3 HO0 70.8 74.9 71.9 75.0 84.1 81.7 79.4 74.3 66.0 85.8 87.9 

3 HO1 71.1 74.7 72.3 78.5 84.8 92.4 83.4 78.3 71.4 93.0 93.9 

3 Hll 70.6 75.3 71.9 75.6 85.1 92.1 84.3 81.9 76.2 93.3 94.0 

4 HO0 70.9 75.6 71.1 72.8 82.4 83.6 75.3 70.5 63.1 85.1 87.2 

4 HO1 70.4 82.5 70.7 94.0 83.7 78.97393.0 71.4 65.3 86.7 88.7 

4 Hll 70.2 74.6 70.8 78.5 83.9 84.4 78.8 75.2 72.6 87.1 88.8 

5 HO0 74.2 77.2 72.6 78.9 87.4 82.4 86.9 79.4 74.6 90.7 91.8 

5 HO1 73.8 77.9 72.5 78.6 86.0 85.4 87.5 80.0 74.4 91.4 92.1 

5 Hll 73.6 77.3 72.0 79.0 85.0 85.8 87.1 83.4 78.1 91.8 92.2 

6 HO0 73.2 80.9 71.7 72.1 76.6 74.8 72.4 66.4 58.3 78.8 84.4 

6 HO1 73.3 80.5 70.5 74.1 78.2 77.9 75.0 68.4 61.4 81.3 85.3 

6 Hll 72.9 81.7 70.1 72.5 78.3 80.6 74.2 78.1 73.2 84.2 86.9 

HO0 68.1 72.7 69.7 72.0 80.3 81.6 71.8 65.9 59.3 82.9 85.1 

HO1 69.0 72.1 69.0 73.6 91.2 91.6 74.6 69.2 61.9 84.1 86.3 

Hll 69.4 72.7 69.6 73.2 80.0 81.4 74.7 74.4 68.8 83.8 85.6 

HO0 67.9 76.7 72.5 71.2 74.7 77.3 73.5 70.4 60.0 80.3 83.0 

HO1 68.2 . 76.7 71.6 71.1 76.8 80.7 74.2 72.2 65.9 82.7 84.7 

HI1 69.1 77.2 71.9 72.1 78.1 81.1 75.1 79.7 71.7 84.9 86.3 
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Table 4 (continued). 

Position Condition 31.5 63 125 250 500 1000 2000 4000 8000 AWT LIN 

9 HO0 

9 HO1 

9 Hll 

10 HO0 

10 HO1 

10 Hll 

11 HO0 

11 HO1 

11 Hll 

12 HO0 

12 HO1 

12 Hll 

13 HO1 

13 Hll 

14 HO0 

14 HO1 

14 HOI 

14 Hll 

14 Hll 

72.6 74.6 70.3 71.2 .77.9 79.4 72.3 71.1 63.0 81.6 84.0 

72.7 72.8 70.1 71.3 79.6 79.7 71.9 69.9 63.1 81.8 84.4 

72.4 73.6 69.8 72.5 79.0 81.1 74.1 77.4 68.2 84.1 85.6 

71.9 81.7 71.0 75.7 79.8 77.7 71.9 66.1 57.0 80.7 85.9 

71.3 81.3 72.4 77.8 81.9 87.8 78.0 73.0 67.4 88.4 90.3 

71.7 82.2 71.7 77.6 79.9 85.0 76.6 74.2 66.5 86.2 88.7 

74.7 78.2 73.2 79.6 83.3 81.6 81.2 76.7 71.3 86.8 88.8 

73.5 77.7 71.7 76.0 81.9 82.8 78.9 76.1 69.7 86.1 87.9 

72.4 77.3 72.9 79.6 84.2 82.9 79.5 76.7 70.4 86.8 88.9 

71.2 73.4 68.9 73.2 83.5 83.1 72.7 67.1 61.9 84.6 87.1 

75.8 77.2 72.7 79.8 82.9 83.8 76.6 70.3 64.7 85.7 88.5 

69.3 73.6 70.3 84.3 85.3 83.6 77.9 75.7 71.9 87.2 90.0 

75.4 78.3 71.8 75.3 84.2 76.5 73.8 67.3 61.4 82.5 86.9 

75.8 79.2 73.2 70.8 79.1 76.6 72.4 68.9 62.6 80.3 84.9 

76.8 71.3 69.1 68.6 73.1 74.2 66.5 65.6 55.9 76.3 81.2 

83.0 77.7 73.8 72.5 76.2 77.0 75.2 70.6 63.3 81.0 86.5 

78.8 74.1 73.8 72.2 75.8 77.1 75.5 70.9 64.0 81.1 84.5 

78.8 73.3 73.8 72.7 76.2 77.3 75.8 71.1 65.5 81.5 84.6 

78.6 73.9 75.0 72.9 75.7 79.5 76.7 71.8 64.9 82.6 85.3 
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Table 5. 

Noise levels in dB during maintenance operation for the indicated positions and test conditions. 

Position Condition 31.5 63 125 250 500 1000 2000 4000 8000 AWT LIN 

1M FOO 69.3 60.6 61.2 59.0 54.8 53.9 53.4 48.1 36.4 59.6 71.3 

1M FOl 68.5 61.7 63.4 67.2 69.4 74.6 80.6 79.8 74.0 85.0 84.6 

1M Fll 68.4 62.8 63.3 67.4 70.5 78.6 87.7 85.7 78.0 91.3 90.5 

2M FOO 69.7 64.3 59.0 59.1 55.0 53.9 56.8 49.9 38.5 61.0 71.9 

2M F01 70.0 63.3 64.2 66.8 66.0 73.8 79.9 85.5 73.5 87.8 87.2 

2M Fll 69.2 64.1 64.1 68.9 69.4 76.3 81.8 85.9 74.8 88.7 88.0 

3M FOO 68.7 64.3 59.6 58.2 55.6 54.9 55.8 50.2 41.1 60.9 71.3 

3M FOl 67.4 64.4 62.0 67.2 65.2 70.4 77.7 79.8 71.3 83.4 83.0 

3M Fll 68.0 63.9 62.6 67.5 68.6 72.4 78.4 82.1 75.8 85.3 84.9 

4M FOO 65.7 63.1 59.7 59.2 58.4 57.2 56.2 49.9 42.8 62.2 69.9 

4M FOl 65.8 63.5 61.6 65.2 69.3 70.7 74.2 82.0 71.9 84.0 83.6 

4M Fll 65.3 63.0 62.1 65.8 68.9 72.6 80.5 78.8 76.7 84.8 84.4 
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Table 6. 

Effective noise exposure level in dBA and allowable exposure time in minutes 

for individuals wearing the triple flange earplug. 

POSITION CONDITION Exposure level Allowable exposure time 

IA A00 86.3 355.8 

1A A01 85.4 440.8 

3 All 85.7 406.3 

11 A00 91.6 104.9 

11 A01 91.5 106.4 

11 All 91.7 103.1 

Table 7. 

Effective noise exposure level in dBA and allowable exposure time in minutes 

for individuals wearing the V-5 1R earplug. 

POSITION CONDITION Exposure level Allowable exposure time 

11 A00 90.2 144.5 

11 A01 90.0 150.7 

11 All 90.2 144.1 
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Table 8. 

Exposure levels in dB while wearing hearing protection during APU operation. 

PosITIoN COND?TION 125 250 500 1000 2000 4000 8000 EEL 

Hearing Protector E-A-R 

1 A00 50.4 57.7 64.4 63.8 59.8 53.5 38.1 68.5 

1 A01 55.8 61.8 66.6 66.1 63.0 58.4 40.4 71.2 

1 All 50.5 58.7 65.4 67.8 64.5 61.1 47.1 71.6 

1A A00 53.9 59.9 66.7 70.8 69.1 68.0 50.2 75.1 

1A A01 54.8 61.1 66.8 76.1 71.7 64.1 51.3 78.1 

IA All 52.8 57.9 66.6 71.1 69.6 61.3 50.3 74.6 

2 A00 51.5 61.5 65.7 70.8 62.5 51.5 40.8 72.8 

2 A01 52.4 61.8 66.0 69.5 62.0 52.1 40.8 72.1 

2 All 53.6 62.1 68.8 74.5 67.5 58.2 51.3 76.4 

3 A00 52.9 65.1 72.7 71.3 68.1 59.5 49.6 76.3 

3 A01 52.6 64.0 71.5 73.1 68.4 59.1 46.9 76.6 

3 All 55.9 67.9 73.0 75.4 69.9 61.2 51.3 78.6 

4 A00 55.1 69.3 71.4 74.5 66.0 56.7 43.9 77.4 

4 A01 55.7 66.2 69.8 73.9 66.3 56.6 45.0 76.4 

4 All 56.1 68.0 70.6 72.6 65.9 54.8 44.6 76.1 

5 A00 53.4 60.6 64.2 71.7 67.4 55.7 49.5 73.9 

5 A01 53.1 58.6 66.4 73.6 68.6 57.0 44.9 75.5 

5 All 53.2 58.9 63.9 72.0 64.8 54.5 43.9 73.6 

6 A00 45.0 53.4 58.4 64.1 58.1 46.0 36.6 66.3 

6 A01 46.3 53.8 56.9 60.4 57.8 48.2 36.2 64.1 

6 All 47.6 54.9 59.1 61.4 61.4 52.1 39.9 66.1 

7 A00 46.2 62.2 64.1 66.1 61.2 57.2 42.6 70.1 

7 A01 46.5 62.1 61.4 66.3 60.3 49.5 38.8 69.3 

7 All 46.1 59.6 62.4 65.9 59.2 53.2 40.2 68.9 

8 A00 38.8 49.3 51.6 59.8 51.1 41.9 26.7 61.3 

8 A01 37.4 48.8 53.6 63.6 53.8 42.4 31.0 64.6 

8 All 37.4 49.7 54.3 58.1 49.9 43.0 32.9 60.6 
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‘Table 8 (continued). 

POSITION CONDITION 125 250 500 1000 2000 4000 8000 EEL 
I I 

9 A00 43.3 48.6 55.2 60.4 53.9 46.6 32.3 62.6 

9 A01 41.7 51.1 57.1 58.2 54.3 43.2 31.8 62.0 

9 All 41.4 52.0 59.9 59.8 53.0 42.6 32.9 63.6 

10 A00 46.2 58.4 61.4 66.4 64.3 46.7 38.0 69.7 

10 A01 48.2 59.8 65.5 70.2 58.6 45.7 36.7 71.9 

10 All 43.9 57.0 61.2 68.3 60.1 45.9 36.1 69.8 

11 A00 58.4 70.6 79.7 80.6 71.7 67.8 64.9 83.8 

11 A01 58.9 71.5 80.6 80.1 70.8 65.6 63.1 83.9 

11 All 59.4 71.9 80.4 80.3 72.2 66.4 63.9 84.1 

12 A00 47.5 56.6 61.4 66.1 65.3 54.6 39.4 69.9 

12 A01 46.8 58.5 62.0 65.4 59.8 57.8 40.5 68.7 

12 All 48.3 58.0 62.1 64.8 61.3 55.0 40.5 68.5 

13 A00 51.1 51.1 56.5 58.6 57.6 45.5 35.3 63.1 

13 A01 49.9 49.5 56.9 58.5 53.1 52.2 31.5 62.5 

13 All 48.6 48.1 55.9 60.0 53.7 44.4 33.8 62.5 

14 A00 46.5 49.5 56.6 55.2 54.7 42.5 28.6 60.9 

14 A00 45.9 49.5 57.7 56.0 54.3 38.6 27.8 61.4 

14 A01 44.9 55.5 57.8 58.0 56.9 40.0 31.7 63.2 

14 A01 46.3 51.3 58.5 57.1 53.4 40.4 28.5 62.2 

14 All 47.1 51.7 59.5 56.2 54.3 39.4 29.1 62.5 

14 All 45.2 51.2 59.3 55.8 55.6 40.6 29.2 62.5 

Hearing Protector TRIPLE FLAN 

1 A00 57.1 64.6 72.7 68.9 64.0 70.6 49.4 76.4 

1 A01 62.5 68.7 74.9 71.2 67.2 75.5 51.7 79.7 

1 All 57.2 65.6 73.7 72.9 68.7 78.2 58.4 80.8 

1A A00 60.6 66.8 

1A A01 61.5 68.0 

1A All 59.5 64.8 

75.0 

75.1 

74.9 

74.0 

74.3 

77.1 

75.9 73.3 85.1 61.5 86.3 

81.2 75.9 81.2 62.6 85.4 

76.2 73.8 78.4 61.6 82.3 

2 A00 58.2 68.4 

2 A01 59.1 68.7 

2 All 60.3 69.0 

75.9 66.7 68.6 52.1 79.2 

74.6 66.2 69.2 52.1 78.8 

79.6 71.7 75.3 62.6 83.1 
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Table 8 (continued). 

POSITION CONDITION 125 250 500 1000 2000 4000 8000 EEL 

3 A00 59.6 72.0 81.0 76.4 72.3 76.6 60.9 84.0 

3 A01 59.3 70.9 79.8 78.2 72.6 76.2 58.2 83.7 

3 All 62.6 74.8 81.3 80.5 74.1 78.3 62.6 85.7 

4 A00 61.8 76.2 79.7 79.6 70.2 73.8 55.2 84.2 

4 A01 62.4 73.1 78.1 79.0 70.5 73.7 56.3 83.0 

4 All 62.8 74.9 78.9 77.7 70.1 71.9 55.9 82.9 

5 A00 60.1 67.5 72.5 76.8 71.6 72.8 60.8 80.3 

5 A01 59.8 65.5 74.7 78.7 72.8 74.1 56.2 81.8 

5 All 59.9 65.8 72.2 77.1 69.0 71.6 55.2 79.8 

6 A00 51.7 60.3 66.7 69.2 62.3 63.1 47.9 72.6 

6 A01 53.0 60.7 65.2 65.5 62.0 65.3 47.5 71.2 

6 All 54.3 61.8 67.4 66.5 65.6 69.2 51.2 73.8 

7 A00 52.9 69.1 72.4 71.2 65.4 74.3 53.9 78.4 

7 A01 53.2 69.0 69.7 71.4 64.5 66.6 50.1 75.9 

7 All 52.8 66.5 70.7 71.0 63.4 70.3 51.5 76.3 

8 A00 45.5 56.2 59.9 64.9 55.3 59.0 38.0 67.5 

8 A01 44.1 55.7 61.9 68.7 58.0 59.5 42.3 70.4 

8 All 44.1 56.6 62.6 63.2 54.1 60.1 44.2 67.6 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

A00 50.0 55.5 63.5 65.5 58.1 63.7 43.6 69.7 

A01 48.4 58.0 65.4 63.3 58.5 60.3 43.1 69.1 

All 48.1 58.9 68.2 64.9 57.2 59.7 44.2 70.8 

A00 52.9 65.3 69.7 71.5 68.5 63.8 49.3 75.6 

A01 54.9 66.7 73.8 75.3 62.8 62.8 48.0 78.2 

All 50.6 63.9 69.5 73.4 64.3 63.0 47.4 75.8 

A00 65.1 77.5 88.0 85.7 75.9 84.9 76.2 91.6 

A01 65.6 78.4 88.9 85.2 75.0 82.7 74.4 91.5 

All 66.1 78.8 88.7 85.4 76.4 83.5 75.2 91.7 

A00 54.2 63.5 69.7 71.2 69.5 71.7 50.7 76.9 

A01 53.5 65.4 70.3 70.5 64.0 74.9 51.8 77.7 

All 55.0 64.9 70.4 69.9 65.5 72.1 51.8 76.4 
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Table 8 (continued). 
.1 

POSITION CONDITION 125 250 500 1000 2000 4000 8000 EEL 

13 A00 57.8 58.0 64.8 63.7 61.8 62.6 46.6 70.0 

13 A01 56.6 56.4 65.2 63.6 57.3 69.3 42.8 71.9 

13 All 55.3 55.0 64.2 65.1 57.9 61.5 45.1 69.3 

14 A00 53.2 56.4 64.9 60.3 58.9 59.6 39.9 68.1 

14 A00 52.6 56.4 66.0 61.1 58.5 55.7 39.1 68.4 

14 A01 53.0 58.2 66.8 62.2 57.6 57.5 39.8 69.3 

14 A01 51.6 62.4 66.1 63.1 61.1 57.1 43.0 69.9 

14 All 53.8 58.6 67.8 61.3 58.5 56.5 40.4 69.8 

14 All 51.9 58.1 67.6 60.9 59.8 57.7 40.5 69.7 

Hearing Protector V-51R 

1 A00 54.8 63.9 70.4 68.3 62.1 66.4 55.4 74.3 

1 A01 60.2 68.0 72.6 70.6 65.3 71.3 57.7 77.4 

1 All 54.9 64.9 71.4 72.3 66.8 74.0 64.4 78.3 

1A A00 58.3 66.1 72.7 75.3 71.4 80.9 67.5 83.0 

1A A01 59.2 67.3 72.8 80.6 74.0 77.0 68.6 83.5 

1A All 57.2 64.1 72.6 75.6 71.9 74.2 67.6 80.2 

2 A00 55.9 67.7 71.7 75.3 64.8 64.4 58.1 77.9 

2 A01 56.8 68.0 72.0 74.0 64.3 65.0 58.1 77.3 

2 All 58.0 68.3 74.8 79.0 69.8 71.1 68.6 81.7 

3 A00 

3 A01 

3 All 

57.3 71.3 78.7 75.8 70.4 72.4 66.9 82.0 

57.0 70.2 77.5 77.6 70.7 72.0 64.2 81.9 

60.3 74.1 79.0 79.9 72.2 74.1 68.6 84.0 

4 A00 59.5 75.5 77.4 79.0 68.3 69.6 61.2 82.7 

4 A01 60.1 72.4 75.8 78.4 68.6 69.5 62.3 81.6 

4 All 60.5 74.2 76.6 77.1 68.2 67.7 61.9 81.4 

5 A00 57.8 66.8 70.2 76.2 69.7 68.6 66.8 78.9 

5 A01 57.5 64.8 72.4 78.1 70.9 69.9 62.2 80.4 

5 All 57.6 65.1 69.9 76.5 67.1 67.4 61.2 78.5 

6 A00 49.4 59.6 64.4 68.6 60.4 58.9 53.9 71.2 

6 A01 50.7 60.0 62.9 64.9 60.1 61.1 53.5 69.4 

6 All 52.0 61.1 65.1 65.9 63.7 65.0 57.2 71.6 
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Table 8 (continued). 

POSITION CONDITION 125 250 500 1000 2000 4000 8000 EEL 
1 

7 

7 

7 

8 

8 

8 

9 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

14 

14 

14 

A00 

A01 

All 

A00 

A01 

All 

A00 

A01 

All 

A00 

A01 

All 

A00 

A01 

All 

A00 

A01 

All 

A00 

A01 

All 

A00 

A00 

A01 

A01 

All 

All 

50.6 68.4 70.1 70.6 63.5 70.1 59.9 76.3 

50.9 68.3 67.4 70.8 62.6 62.4 56.1 74.5 

50.5 65.8 68.4 70.4 61.5 66.1 57.5 74.5 

43.2 55.5 57.6 64.3 53.4 54.8 44.0 66.2 

41.8 55.0 59.6 68.1 56.1 55.3 48.3 69.3 

41.8 55.9 60.3 62.6 52.2 55.9 50.2 66.0 

47.7 54.8 61.2 64.9 56.2 59.5 49.6 67.9 

46.1 57.3 63.1 62.7 56.6 56.1 49.1 67.3 

45.8 58.2 65.9 64.3 55.3 55.5 50.2 69.0 

50.6 64.6 67.4 70.9 66.6 59.6 55.3 74.3 

52.6 66.0 71.5 74.7 60.9 58.6 54.0 77.0 

48.3 63.2 67.2 72.8 62.4 58.8 53.4 74.6 

62.8 76.8 85.7 85.1 74.0 80.7 82.2 90.2 

63.3 77.7 86.6 84.6 73.1 78.5 80.4 90.0 

63.8 78.1 86.4 84.8 74.5 79.3 81.2 90.2 

51.9 62.8 67.4 70.6 67.6 67.5 56.7 74.9 

51.2 64.7 68.0 69.9 62.1 70.7 57.8 75.2 

52.7 64.2 68.1 69.3 63.6 67.9 57.8 74.3 

55.5 57.3 62.5 63.1 59.9 58.4 52.6 68.2 

54.3 55.7 62.9 63.0 55.4 65.1 48.8 69.2 

53.0 54.3 61.9 64.5 56.0 57.3 51.1 67.7 

50.9 55.7 62.6 59.7 57.0 55.4 45.9 66.2 

50.3 55.7 63.7 60.5 56.6 51.5 45.1 66.6 

49.3 61.7 63.8 62.5 59.2 52.9 49.0 68.3 

50.7 57.5 64.5 61.6 55.7 53.3 45.8 67.5 

49.6 57.4 65.3 60.3 57.9 53.5 46.5 67.8 

51.5 57.9 65.5 60.7 56.6 52.3 46.4 67.9 
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Table 9. 

Exposure level in dEI while wearing hearing protection during AGPU operation. 

POSlTlON CONDlTlON 125 250 500 1000 2000 4000 8000 EEL 

1 GO0 

1 GO1 

1 Gil 

1A GO0 

1A GO1 

1A Gil 

2 GO0 

2 GO1 

2 Gil 

3 GQO 

3 GO1 

3 Gil 

4 GO0 

4 GO1 

4 Gil 

5 GO0 

5 GO1 

5 Gil 

6 GO0 

6 GO1 

6 Gil 

7 GO0 

7 GO1 

7 Gil 

8 GO0 

8 GO1 

8 Gil 

9 GO0 

9 GO1 

9 Gil 

Hearing Protector E-A-R 

34.8 48.2 57.7 65.0 62.1 50.7 38.9 67.5 

33.8 47.8 56.6 65.3 62.4 57.8 43.2 68.0 

34.7 48.0 57.3 65.3 62.0 56.2 43.5 67.8 

34.7 47.2 55.9 62.9 64.1 53.8 39.7 67.2 

35.2 46.5 56.0 64.0 64.6 60.7 52.7 68.6 

38.8 48.1 56.3 64.0 63.7 60.5 51.9 68.2 

35.3 47.9 58.8 66.2 61.4 48.8 38.5 68.1 

34.7 47.7 58.7 67.0 62.0 59.8 47.9 69.2 

36.4 48.5 56.7 65.0 62.7 62.1 50.2 68.7 

36.2 48.3 55.4 63.4 59.2 52.0 43.7 65.6 

36.7 47.7 55.4 63.5 62.5 59.5 56.1 67.6 

37.4 49.0. 55.8 64.9 63.3 60.4 58.0 68.7 

40.3 52.0 59.6 67.4 62.2 50.1 40.5 69.2 

40.4 51.8 58.8 66.4 62.3 56.3 49.8 68.8 

40.5 52.5 58.6 66.8 62.5 53.6 48.8 68.9 

35.4 48.2 51.2 59.6 60.0 48.7 48.0 63.5 

35.2 48.2 51.1 60.6 61.8 57.6 52.6 65.6 

34.9 49.3 51.2 59.4 59.6 59.5 51.2 64.8 

32.9 46.9 53.5 56.7 55.6 38.2 30.4 60.5 

32.4 46.6 53.5 57.0 54.2 47.7 38.8 60.4 

32.1 46.9 53.3 57.8 55.8 50.5 39.9 61.4 

39.8 53.9 58.3 65.7 60.2 49.6 41.0 67.6 

39.3 53.7 57.0 66.2 60.2 53.3 44.5 68.0 

39.8 53.4 58.3 66.0 61.0 55.1 45.8 68.1 

31.8 46.7 53.7 54.8 47.9 43.0 32.6 58.2 

32.6 49.0 54.7 55.0 51.2 45.5 34.4 59.4 

32.9 47.9 54.6 55.3 51.7 47.2 35.6 59.5 

34.7 49.8 57.1 58.5 54.7 45.4 36.9 62.2 

36.6 52.3 58.6 60.1 58.1 48.3 40.2 64.2 

36.5 52.1 59.4 61.2 57.5 48.2 38.4 64.8 
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.Table 9 (continued). 

POSITION CONDITION 125 250 500 1000 2000 4000 8000 EEL 

10 

10 

GO1 

Gil 

11 GO1 

11 Gll 

12 GO0 

12 GO1 

12 Gil 

13 GO0 

13 GO1 

13 Gll 

14 Go0 

14 GO0 

14 GO1 

14 GO1 

14 Gll 

14 Gll 

GO0 

GO1 

Gil 

1A GO0 

1A GO1 

1A Gll 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

5 

GO0 

GO1 

Gil 

GO0 

GO1 

Gll 

GO0 

GO1 

Gll 

GO0 

GO1 

Gll 

39.7 51.7 56.7 60.8 54.2 55.7 39.0 

36.2 50.5 56.0 58.7 54.7 55.5 39.3 

43.2 56.5 64.5 63.8 60.6 52.4 44.9 

41.9 55.6 64.5 63.7 60.2 50.4 43.9 

36.8 53.0 59.9 63.0 57.3 47.0 39.6 

38.3 53.7 63.2 61.6 59.4 53.2 46.4 

39.0 53.0 62.4 63.6 61.3 55.6 46.1 

42.2 50.8 51.2 57.8 52.4 42.3 34.5 

44.5 53.0 56.4 59.2 55.5 46.8 39.9 

44.6 53.7 54.6 60.6 56.4 45.4 38.3 

46.5 51.4 54.7 65.2 57.4 45.6 37.1 

46.6 50.5 55.1 65.0 57.2 45.4 38.7 

46.4 51.5 56.2 66.1 57.4 46.7 42.0 

47.1 51.2 56.7 66.3 57.3 46.9 42.5 

47.5 51.5 56.8 65.9 58.0 47.2 41.6 

47.5 51.8 56.9 65.7 58.3 47.0 41.3 

Hearing Protector TRIPLE FLANGE 

41.5 55.1 66.0 70.1 66.3 

40.5 54.7 64.9 70.4 66.6 

41.4 54.9 65.6 70.4 66.2 

41.4 54.1 64.2 68.0 68.3 

41.9 53.4 64.3 69.1 68.8 

45.5 55.0 64.6 69.1 67.9 

42.0 54.8 67.1 71.3 65.6 

41.4 54.6 67.0 72.1 66.2 

43.1 55.4 65.0 70.1 66.9 

42.9 55.2 63.7 68.5 63.4 

43.4 54.6 63.7 68.6 66.7 

44.1 55.9 64.1 70.0 67.5 

47.0 58.9 67.9 72.5 66.4 

47.1 58.7 67.1 71.5 66.5 

47.2 59.4 66.9 71.9 66.7 

42.1 55.1 59.5 64.7 64.2 

41.9 55.1 59.4 65.7 66.0 

41.6 56.2 59.5 64.5 63.8 

67.8 50.2 74.0 

74.9 54.5 77.0 

73.3 54.8 76.1 

70.9 51.0 74.5 

77.8 64.0 79.1 

77.6 63.2 78.9 

65.9 49.8 74.2 

76.9 59.2 78.8 

79.2 61.5 80.2 

69.1 55.0 73.1 

76.6 67.4 78.2 

77.5 69.3 79.2 

67.2 51.8 75.4 

73.4 61.1 76.8 

70.7 60.1 75.9 

65.8 59.3 70.6 

74.7 63.9 76.1 

76.6 62.5 77.3 

63.9 

62.8 

68.5 

68.3 

65.8 

66.9 

67.7 

60.3 

62.8 

63.4 

66.4 

66.2 

67.2 

67.4 

67.2 

67.1 
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hble 9 {continued). 

FYXITION CONDITION 125 250 500 1000 2000 4000 8000 EEL 

6 GO0 39.6 53.8 61.8 61.8 59.8 55.3 41.7 66.6 

6 GO1 39.1 53.5 61.8 62.1 58.4 64.8 50.1 68.6 

6 Gil 38.8 53.8 61.6 62.9 60.0 67.6 51.2 70.2 

7 GO0 46.5 60.8 66.6 70.8 64.4 66.7 52.3 74.1 

7 Go1 46.0 60.6 65.3 71.3 64.4 70.4 55.8 75.1 

7 Gil 46.5 60.3 66.6 71.1 65.2 72.2 57.1 75.9 

8 GO0 38.5 53.6 62.0 59.9 52.1 60.1 43.9 66.0 

8 GO1 39.3 55.9 63.0 60.1 55.4 62.6 45.7 67.5 

8 Gil 39.6 54.8 62.9 60.4 55.9 64.3 46.9 68.1 

9 

9 

9 

10 

10 

11 

11 

12 

12 

12 

13 

13 

13 

14 

14 

14 

14 

14 

14 

GO0 41.4 56.7 65.4 63.6 58.9 62.5 48.2 69.5 

GO1 43.3 59.2 66.9 65.2 62.3 65.4 51.5 71.6 

Gil 43.2 59.0 67.7 66.3 61.7 65.3 49.7 72.0 

GO1 46.4 58.6 65.0 65.9 58.4 72.8 50.3 74.4 

Gil 42.9 57.4 64.3 63.8 58.9 72.6 50.6 73.9 

GO1 49.9 63.4 72.8 68.9 64.8 69.5 56.2 76.2 

Gil 48.6 62.5 72.8 68.8 64.4 67.5 55.2 75.7 

GO0 43.5 

GO1 45.0 

Gil 45.7 

GO0 48.9 

GO1 51.2 

Gil 51.3 

59.9 

60.6 

59.9 

57.7 

59.9 

60.6 

68.2 68.1 61.5 64.1 50.9 72.6 

71.5 66.7 63.6 70.3 57.7 75.3 

70.7 68.7 65.5 72.7 57.4 76.3 

59.5 62.9 56.6 59.4 45.8 66.9 

64.7 64.3 59.7 63.9 51.2 70.1 

62.9 65.7 60.6 62.5 49.6 70.0 

GO0 53.3 57.4 63.4 70.1 61.4 62.5 50.0 72.2 

GO0 53.2 58.3 63.0 70.3 61.6 62.7 48.4 72.3 

GO1 53.1 58.4 64.5 71.2 61.6 63.8 53.3 73.2 

GO1 53.8 58.1 65.0 71.4 61.5 64.0 53.8 73.5 

Gil 54.2 58.4 65.1 71.0 62.2 64.3 52.9 73.3 

Gil 54.2 58.7 65.2 70.8 62.5 64.1 52.6 73.2 

1A GO0 39.1 

1A GO1 39.6 

1A Gil 43.2 

GO0 39.2 

Go1 38.2 

Gil 39.1 

54.4 

54.0 

54.2 

53.4 

52.7 

54.3 
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Hearing Protector V-51R 

63.7 69.5 64.4 63.6 

62.6 69.8 64.7 70.7 

63.3 69.8 64.3 69.1 

61.9 67.4 66.4 66.7 

62.0 68.5 66.9 73.6 

62.3 68.5 66.0 73.4 

56.2 72.3 

60.5 74.4 

60.8 73.8 

57.0 72.3 

70.0 76.7 

69.2 76.3 



Table 9 (continued). 

POSITION CONDITION 125 250 500 1000 2000 4000 8000 EEL 

2 GO0 

2 Go1 

2 Gil 

3 GO0 

3 Go1 

3 Gil 

4 GO0 

4 GO1 

4 Gil 

5 GO0 

5 GO1 

5 Gil 

6 GO0 

6 Go1 

6 Gil 

7 GO0 

7 GO1 

7 Gil 

8 GO0 

8 GO1 

8 Gil 

9 

9 

9 

10 

10 

11 

11 

12 

12 

12 

13 

13 

13 

GO0 

GO1 

Gil 

GO1 

Gil 

GO1 

Gil 

GO0 

GO1 

Gil 

GO0 

GO1 

Gil 

39.7 54.1 64.8 

39.1 53.9 64.7 

40.8 54.7 62.7 

40.6 54.5 61.4 

41.1 53.9 61.4 

41.8 55.2 61.8 

44.7 58.2 65.6 

44.8 58.0 64.8 

44.9 58.7 64.6 

39.8 54.4 57.2 

39.6 54.4 57.1 

39.3 55.5 57.2 

37.3 53.1 59.5 

36.8 52.8 59.5 

36.5 53.1 59.3 

44.2 60.1 64.3 

43.7 59.9 63.0 

44.2 59.6 64.3 

36.2 52.9 59.7 

37.0 55.2 60.7 

31.3 54.1 60.6 

39.1 56.0 63.1 

41.0 58.5 64.6 

40.9 58.3 65.4 

44.1 57.9 62.7 

40.6 56.7 62.0 

47.6 62.7 70.5 

46.3 61.8 70.5 

41.2 59.2 65.9 

42.7 59.9 69.2 

43.4 59.2 68.4 

46.6 57.0 57.2 

48.9 59.2 62.4 

49.0 59.9 60.6 
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70.7 63.7 61.7 55.8 72.8 

71.5 64.3 72.7 65.2 76.2 

69.5 65.0 75.0 67.5 77.1 

67.9 61.5 64.9 61.0 71.3 

68.0 64.8 72.4 73.4 77.0 

69.4 65.6 73.3 75.3 78.4 

71.9 64.5 63.0 57.8 74.0 

70.9 64.6 69.2 67.1 75.1 

71.3 64.8 66.5 66.1 74.6 

64.1 62.3 61.6 65.3 70.0 

65.1 64.1 70.5 69.9 74.4 

63.9 61.9 72.4 68.5 74.7 

61.2 57.9 51.1 47.7 65.1 

61.5 56.5 60.6 56.1 66.6 

62.3 58.1 63.4 57.2 67.9 

70.2 62.5 62.5 58.3 72.7 

70.7 62.5 66.2 61.8 73.5 

70.5 63.3 68.0 63.1 74.0 

59.3 50.2 55.9 49.9 64.1 

59.5 53.5 58.4 51.7 65.4 

59.8 54.0 60.1 52.9 65.8 

63.0 57.0 58.3 54.2 67.7 

64.6 60.4 61.2 57.5 69.8 

65.7 59.8 61.1 55.7 70.2 

65.3 56.5 68.6 56.3 71.5 

63.2 57.0 68.4 56.6 70.8 

68.3 62.9 65.3 62.2 74.3 

68.2 62.5 63.3 61.2 73.9 

67.5 59.6 59.9 56.9 71.1 

66.1 61.7 66.1 63.7 73.3 

68.1 63.6 68.5 63.4 74.1 

62.3 54.7 55.2 51.8 65.5 

63.7 57.8 59.7 57.2 68.5 

65.1 58.7 58.3 55.6 68.6 



Table 9 (continued). 

POSITION CONDITION 125 250 500 1000 2000 4000 8000 EEL 

14 GO0 50.9 57.6 60.7 69.7 59.7 58.5 54.4 71.2 

14 Go0 51.0 56.7 61.1 69.5 59.5 58.3 56.0 71.1 

14 GO1 50.8 57.7 62.2 70.6 59.7 59.6 59.3 72.2 

14 GO1 51.5 57.4 62.7 70.8 59.6 59.8 59.8 72.4 

14 Gil 51.9 58.0 62.9 70.2 60.6 59.9 58.6 72.1 

14 Gil 51.9 57.7 62.8 70.4 60.3 60.1 58.9 72.2 
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Table 10. 

Noise levels in dB around the AGPU at distances of 6 feet and 12 feet. 

Position 31.5 63 125 250 500 1000 2000 4000 8000 AWT LIN 

1-12 73.2 80.0 80.4 84.6 75.6 74.9 71.3 66.9 65.2 80.8 87.8 

l-6 75.5 80.8 80.9 84.8 80.3 76.3 72.2 68.9 66.0 82.4 88.8 

2-12 74.6 78.2 76.3 81.4 76.3 76.2 69.1 66.0 63.7 80.0 85.8 

2-6 76.6 79.1 78.7 83.8 78.5 78.0 73.1 69.4 68.8 82.5 87.9 

3-12 76.6 77.2 79.8 83.3 76.9 76.7 71.7 65.8 64.4 81.1 87.2 

3-6 78.6 78.3 83.0 85.1 80.6 80.2 76.0 70.7 70.9 84.6 89.8 

4-12 76.6 77.8 79.2 84.2 78.0 77.0 71.6 67.1 66.2 81.7 87.7 

4-6 79.1 78.9 82.9 86.9 82.2 81.6 76.5 71.5 70.3 85.8 90.9 

5-12 77.2 79.3 80.9 86.7 81.9 77.1 73.5 68.7 66.8 83.5 89.9 

5-6 80.3 81.4 86.1 90.5 85.6 80.6 77.6 74.0 72.3 87.6 93.7 

6-12 75.7 79.9 80.5 84.8 81.2 79.2 76.8 74.9 74.3 85.0 89.4 

6-6 78.8 81.7 84.9 88.3 84.8 82.6 81.1 78.9 80.4 88.9 93.1 

7-12 76.3 81.2 82.8 86.8 82.5 80.3 80.0 75.4 78.5 86.9 91.3 
7-6 79.5 83.2 86.8 90.9 87.5 82.6 83.7 80.3 82.9 90.9 95.2 

8-12 74.0 80.4 81.7 84.7 82.6 77.8 78.4 75.4 76.4 85.7 90.0 

8-6 76.7 81.9 82.8 87.4 83.0 80.8 78.6 73.2 74.2 86.4 91.4 
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