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.:o' were located in a residential community, an opportunity was provided to gather
& ) information on noise levels associated with a high frequency of helicopter
Y operations.
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1.0 Introduction

During the period of January 14-18, 1985, the FAA counducted a noise
monitoring program of helicopter operations at the Jakefront Alrport ir
New Orleans, Louisiana. This i{s a companion report to a previous report
which analyzed noise levels from helicopter operations in Las Vegas
(Helicopter Noise Survey Performed at Las Vegas, Nevada FAA-EE-84-15). As
in the previous analysis, the purpose was to obtain noise measurements
from helicopter operations in an urban environment. The Las Vegas noise
monitoring program conducted in 1984, foscused primarily on helicopter
takeoffs. In this program, the FAA corcentrated solely on the
approaches. In addition, this field measurement program afforded the FAA
the opportunity to conduct a noise monitoring program in a residential

{
area near concentrated helicopter operations.

The noise data collected are classified 2s survey type data, since the
monitoring program's measurements data obtained were from "targets of
oppoxrtunity" as opposed to a 'controlled test" where the helicopters
follow predefined flight path profiles. The helicopter flight corridors
into and out of the departure and landing sites were prescribed by the
alrport operator to separate the helicopter operations from the fixed wing
gircraft. However, there were no limftations placed on the helicopter
pilots to control individual flight paths, rate of climb, rate of descent,
ailrspeed, operatiounal weight, etec. As such, the landings and takeoffs
represent operations into and out of this particular site for the

particular test day metevrological corditions.
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During the testing period, there were ten different helicopter models
monitored. Because of the high frequency of operations (i.e an average of §§§8
i5-20 per hr) the opportunity was provided to determine the consistency
between maximum A-~weighted sound level (ALm) values for the same
helicopter model for different events, with variations in operatiomns due
to change in speed, glide slope, load, climb angle, pilot techniques, etc,
within the prescribed flight corridor. This test also obtained sideline
measurements of helicopter noise beyond 500 ft, The sites were located
in eastablished residential areas. This provided an opportunity to compare
real time noise levels arsociated with a high frequency of helicopter
operations in a nearby community. This report also contains noise
measurements of helicopter models which are not in date bases previously
reported by the FAA, notably the Bell 412 and Westland WG-30,

SN

2.0 Noise Measurement Program

The FAA with support from Pell Helicopter Textron and Sikorsky Aircraft,
conducted the nolse measurement program. The test plan, developed and
implemented by the FAA, laid out the conceptual approach for locating the
monitering sites and the objectives to be achieved. Industry
participation consisted of providing ccordination with helicopter tratfic
centrol and noise measurement crews who worked under the guidance of the
FAA and supplemented the FAA's measurement crew. With Industry's
assistance 1t was possible to depioy two noise monitoring stations in the

residentiai area adjacent to Lakefront Airport.
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The nefse data coliected were from helfcopters during their tinnl approach
into lLakefront Airport. An array of microphones were set out to ressure

noige from the helicopters in the approach flight corridor. One

-

microphone was located heneath the approach path while the other three

1
(

were located to the left and normal to the approach path of the

helicopters.

3.0 Site Description

Lakefront Airport is located spproximately 5 miles northeast oif downtown
New Urlcans on the southern edge of Lake Pontchartrain. The area 1=«
relatively flat with winds predominately from the northwest during the
winter season. ILakefront Airport is principally a general aviation
airport with 221,264 operations during 1984, Figure 1 shows the layout of
the airport. The HAL flight line was located on the southeast correr of
the airport occupying runways 31 and taxiway Echo. The Lakefront control
tower controlled both the helicopter traffic for the HAI Convention and

the general aviation activity at the airport.

South of the airport is a levee which i3 approximately 20 ft in height.
The levee 18 part of the flood protection system which protects the City

vf New Orleans from Lake Pontchartrain. The levee at this location also

server as a railroad right-cf-way with the tracks on top of the levee.

~, Beyond the levee south of the airport is a residential community of single
N
7
.uj familv detached homes. This crea has been designated as a noilse
(™
wd
i sensitive area by the airport operator. Aircraft operating at Lakefront
e qs;a& are instructed to avoid tlying directly over this area wher feasible. The
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Lakefront Airport
New Orleans
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S T helicopters approached the airport from the east by following laynes
y N
4 AN
i ~at boulevard which runs parallel to the noise seneitive area. Since the
X airport has received several noise complaints from residents in this area
:? trom aircraft flyirg over their rnefghborhood, the FAA wae afforded the
n".-.
> opportunity to measure nolse in the community from the helicopters during
ﬂ;f approach to the airport while gathering information with respect to any
o
S8
::} nolse complaints attributed to the helicopter fly-bys during approach.
N
ol 4.0 Microphone Deployment
o
K
2
Do
D, Figure 2 shows the respective locations of the noise monitoring stations.
Y-, Site 1 which was designated the centerline center microphone was located
N
N at a distance of approximately 790 ft {rom the designated landing zone.
..
>
SR Site 2 was located 325 ft; site 3, 1455 ft; and site 4, 2410 ft to the
:n; | J southwest of the centerline microphone. All of the sites were locatcd on
",:\
P a grassy surface. Site 2 was situated on the airport grounds
%
:7 approximately 30 ft from the railroad right-of-way. The railroad
e right-of-way was used infrequently during the measurement program and
I
:Q therefore did not result in any loss of data due to noise interference.
ir
'hj' Sites 3 and 4 were located in a residential area to obtain mesasurements of
f:) the helicopters in relation to existing ambient conditions. Between sites
S
‘{j 2 and 3 adjacent to the levee there 1s a four lane highway. Traffic
53
26 voiume during the testing was relatively light with the majority of the
O vehicles consisting of automobiles. The only physical barriers in the
'» J':
U:- line of sight between monitoring sites 3 and 4 and the landing zcre are
¥
one story houses and the 20 ft levee, These barriers created some
,: ,53;}_ shielding during the near-hover operation over the landing area and during
p;‘
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Figure 2 Noise Monlitoring Sites
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air taxiing to the landing spot.

5.0 Flight Operations

The flight line for the HAi Convention was located at Lakefront Airport.
The helicopters departed from mid-field toward the north over Lake
Pontchartrain turning to the east heading to the deomonstraticr zrea. On
returning to Lakefront Airport, when the helicopters were within
approximately 2 miles of the airport, the pilots were irstructed to fly
parallel to Haynes Boulevard during their final approach to the numbers at
the end of runway "27". The helicopters slowed to a rear-hover over the
designated landing zone "27". Then they air taxied to their desiguated

landing spot.

6.0 Meteorological Conditions

Weather conditions were quite suitable for noise monitoring during the
measurement program, that 18, the skies were clear and the winds were
iight. A self-contained onsite meteorological system was deployed near
the centerline microphone to monitor real-time temperature, wind speed,
and wind direction. 7The surface temperature as measured from this system
ranged frow 407 to S0°F during the the three-day monitoring program.

The winds were principally from the west, northwest, or north at an
average speed of 7 mph. On a few occasions, the wind directior swung
around to the southwest. Meteorological conditions during the test perind

did not aflect the standard landing operations of the helicopters.
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fgf; 7.0 Instrumentation

"s"f ~{%
:zﬁ.{ g\‘
_t‘;“!‘ 7.1 Noise Monitoring Equipment

4 The following equipment was used at different times during the roise

.)'; monitoring program, B&K Model 2233 and Model 4165 Precision Integrating

'SE Sound Level Meter (PISLM), Gen Rad 1945 Community Noise Analyzer, and

:':' NAGKA 1VSJ magnetic tape recorder. 4 Nagra and B&K 2233 PISLM were

:;’;‘;; located at site 1, a B&K 2218 PISLM was used at site 2, another Nagra and

?:?3: the Gen Rad 1945 were deployed at site 3 and a B&K 4165 was used at

“.::::: site 4.

P

;22 The B&K systems used a 1/2 inch condenser microphone. The system is

h;‘ self-contained ir that the microphone was directly attached to the PISLM.

::‘:;: Output was observed on an analog scale and digital read out on the PISLM. @
;:Et‘g: The Gen Rad 1945 used a P-42 microphone-presmplifier driving a Gen Rad 1/2

‘:::?: inch electret microphone. The microphone preamplifier assembly was

1R mounted on a tripod four (4) it above ground level with the diaphragm

3::.2 oriented for grazing incidence.

Y

i:‘%' At the end of each event, the observers noted the digital read out of the

?; Alm (Maximumw A-wecighted Sound Level); lLeq (Equivalent sound level); SEL

’?';' (Sound kxposure lLevel); and the duration of the event. Measurements made

E:S:Ep with the Gen Rad 1945 were digitally outputed on an LFD screen and at the

:EEE:E end of the sampling period, the Leq values were annotated on the chart

::‘::: paper. The observers were located 20-30 ft from the microphone to avoid

:E::;r: any shiclding or intcrference. :\f:?‘
:‘:'. e
s
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%a f&“ﬂ The NAGRA IVSJ recorder analog signal was amplified to a suitable

F? ﬁeﬁgb recording level snd was recorded on channel one. A time code was reccrded
N on the queue channel for traceability of cvents. The queue channel was

22 also used by the observer to arnotate the tape orally. The magnetic tapes
-ﬁ. recorded by the FAA were later reduced and analyzed at the FAA Noise lLab
Q\ at Dulles International Airpert. The magnetic tapes recorded by Eell and
}E Sikorsky were reduced and analyzed at the Bell Helicopter Textron Acoustic
3? Lab.

‘§- 7.2 Photographic Scaling
e 3
RX I
;? Centerline altitude for the helicopters were determined according to SAE |
;? Aerospace Iniormation Report 902. Each helicopter was photographed as it
' & passed over the centerline center microplione position. The image in each

Y b phote was then scaled to the dimensions of the helicopter to determine the

,% altitude of the helicopter at that point in its approach. Even though the
! helicopters did not always pass directly over the centerline position, an
X, error of 27 degrees in the angle between the line of sight and the normal

to the flight path would only result in a 1 dB SPIL.

! 8.0 Discussion of the Data

0

W

1

) |

W |
8.1 Sample Size :

During the three day monitoring program, there were iU& approach events.

The data recovery (Tahle 1) for each site based on Alm readings is as

s
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Table 1

Data Recovery for the New Orleans
Helicopter Noise Monitoring Program
at Lakefront Airport

(Percent)
Site Percent Recovered Percent Recovered
(Pistance from Alm SEL For Those Events That
Centerline, ft) Valuesr Values Passed Over Centerline
ALm SEL
1 87 69 100 79
0)
2 73 43 77 40
(354) .
3 67 21 73 7 6
(1455)
4 46 0 52 0
(2410)
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follows: Site 1, 877; Site 2, 73%; Site 3, 67X; and Site 4, 46%. Sites !

and 2 had the highest percentage of valid readings. These sites bad the
least amount of noise interference. ‘The loss of data at sites | ana ' was
the result of interference due to routine vehicular and aircraft grourd
activity in the vicinity of the noise monitoring sites. The iower data
recovery at sites 3 and 4 was due primarily to the relatively low
signal-to~noise ratio and interference from community activity (l.e.

automobiles, children playing, fly-bys from the airport, etc).

The data recovery based on SEL values is significantly lower than the ALm
values especially for sitee 3 & 4 which were located off the airport
grounds. In order t¢ have a valid SEL, the noise from the helicopter has
to be 1(C JdBA higher then the existing ambient. Site 3 located at a
distance of 1455 ft had a SEIL data recovery of 72 while Site 4 recorded
no valid SEL readings at a distance of 2410 ft. The nearness of sites 1
and 2 to the approach flight corridor enabled these sites to have a much
higher data recovery than the two farther sideline sites. However, even
site 2 lost a considerable amount f data at an average slant range
distance of 375 ft from the glide slope. Loss of valjd SEL readings at

the two close-ln sites is attributed to noise interfererce.

At the farther distances from the source of noise, it is hard to 1deuntiiy
clearly the helicopter noise from other sources of noise. It 1s extremely
ditficult to record valid SEL readings at distant points from a ncise
generator, In actuality the helicopter noise is not lcst data, but is
part of the ambient. Very few events were loast due to equipment

malfunction., The first five events were disregarded as they were used to

11
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determine the range settings for the equipment.

Since the noise measurements were tarpets of opportunity, the helicopters
did not necessarily always pass directly over the centerline microphone.
In the evaluation process, events were screened to delete those outside
certain criteria (i.e. when helicopters during their final approach to the
designated landing zone did not pass over the centerline microphone). Of
all the approach events recorded, 48 passed over the centerline
microphone. It is these events which were considered for further
evaluation and analysis in section 8.2. The data recoverv for these 4
events 1s as follows: site 1, 100%; site 2, 77Z; site 3, 73%; and site 4,
52Z. The remaining helicopter approaches were too far left or right of

the centerline microphone to be considered for any further analvsis.
8.2 Evaluation of the Data “

Table 2 presents the recorded ALm readings as measured for the certerline
and sideline sites for those events where the helicopter passed directly
over the centerline microphone. In addition, the sideline elevation
angles, and the absolute decrease in dBA between the centerline reading
and sideline rsites are presented. The ALm values as recorded at the
centerline microphone from ull the helicopters ranged from 80.8 to

96.4 dBA. The highect recorded noise level of 96.4 dBA at the centerline
microphone was associated with the Westland WG-30, which passed by at an
altitude of 152 tt. The lowest reading was 80.8 dBA assuciated with the
A-Star which flew by at en altitude of 23] ft, The average ALm readings
for each helicopter tvpe at the centerline microphone ranged from &5 to

91 dBA.
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$: i Recause of the variance in the helicopter altitudes during coch pass the
15; %E&}: centerline AlLm noise reudings were sdjusted to u reference oltitude. ‘ihe
(f reference altitude (RU) of 182 ft is the average altitude «f all the
?é valid centerline nolse meacsurement events. The adiustment of Alu wos
'Q. basced on the relation of 22 log(R/Ro) which approximstes attenuation
;: assoclated with spherical spreading and atmospheric abscrption. Tliere are
QE other propagation factors which have not been accounted for, most notably
ih source directivity, ground effects, and individual helicopter perfocrmance
i characteristics (i.e. RPM and power level). Table 3 is similar to Table
&

f 2, however, it provides statistical information for each helicopter
W measured. Also presented is the centerline ALm readings adjusted to the
’) reference altitude (182 ft). The ALm values for the sideline sites were
j;: rret adjusted since analysis of the sideline distances indicates that for
5 - distances of 1455 and 2410 ft from the centerline, the slant range
’ m distances did not change significantly between events.
o
. In general, the data demonstrate that the noise level is fairly consistent

between the various helicopter models and multiple flights of the same

1% model. This is best shown by the standard deviation and 90Z confidence
&
5{ ievel as presented in Table 3. The B-222UT showed the most consistent
F ' reacings with an average Alm of 89.8 + 1.23 dBA. The 500-E, which had the
.y
f;g most recordings, showed a strong consistency between events with an
5! average of §9.2 +1.86 dRA. The Dauphin and the WCG-30, however, showed a
ai greater gpread in the data. Possible causes for this variation are
:5 nuumerous. Table 4 precents a summary of the standard deviations for each
!f helicopter anu the 907 confidence intervals for the centerline line center
3ﬁ ji;: position. The averape standard deviation for all the events is +2.05 dBA.
S
\,
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A Table 4
j&!’ Summary of the Standard Deviation Rt
PR of Adjusted ALm and the 90% Confidence Interval by Helicopter

at the Centerline Center Location
(dBA)

e Helicopter Standard 902

LY Deviation Confidence
Interval

g 500 E 1.9 1.1

ol 530 F 1.3 0.9

b 3 AStar 2-0 109

o B-206L3 0.7 1.3

» B-222UT 0.7 0.8

Wead B-412 1.5 1.8

e

Dauphin 2.8 2.3

vy Twin Star 1.6 1.2

Average 1.6 1.4
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Table 5 presents the sideline ALm values as recorded, the slant rarge,
and elevation angle for the sideline sites for only those events where
there were valid ALm readings at all four monitoring sites. The small
number of events demonstrates the difficulty in obtaining clear signals at
four distant sitec on a real time basis. There was very little variation
in the slant ranges between helicopter events. The average elevation
angle at Site 2 was 26.90; Site 3, 6.60; and Site 4, 4.0°. The Alm
decreased significantly from the centerline values which reflects the
distance and attenuation attributed to ground and atmospheric absorption.
Figure 3 shows graphically the decrease in sideline ALm values between
sites 2 and 4 for the 500E, ASTAR, B-222UT, B-412, Dauphin, Twin Star, and

WG-30. The graphical presentations of sideline distances vs ALm readings
are based on the average of all the readings available for each helicopter
model. A second order regression of ALm vs slant range distance resulted !
in a correlation coefficient of 0.93. Closer scrutiny of the data
indicates that for the S00-E the Alm reading at 2410 ft was 1 dBA greater
than the value recorded at the closer—-in site at 1455 ft. The increase of
! éBA is not considered significant and can be possibly attributed to
cseveral factors such as directivity, ground reflection, attenuation, etc.
Of greater importance is that the ALm values in all cases appear to
approach the ambient noise levels for this area, since the helicopters
were barely distinguishable at these distances. From a practical
environmental standpoint, the noise assoclated with helicopter operations

at 8 heliport would not significantly affect the ambient noise levels at

1500 ft or beyond in a suburban residential area.
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8.3 Community Noise

In addition to measuring the Alm and SEL values, a community noise
analyzer was deployed during the monitoring program. Lourly readirgs
during the test period indicated that the Leq value ranged from 58 to

60 dBA. These samples included on the average 20 helicopter operations
including approaches, takeoff, and flybys at Lakefront. Figures 4 and 5
show the relat’on of helicopter noise and the existing ambient levels. It
is clearly shown that at a distance of approximately 1500 ft. and beyond
from the centerline microphone, the noise associated with the helicopter
was barely above the ambient levels. Other sources of noise in the
community showed Alm rxeadings ranging from 58 to 66 dBA for cars and
trucks and 72 dBA for buses. During the three day monitoring period when
there was a high number of helicopter operations, there were no known
noise complaints received at the airport due to the operations from the

helicopters based at the airport for the the HAI Convention.

9.0 Summary

The FAA conducted a field noise monitoring program of helicopter
operations at a busy general aviation airport. The purpose was to collect
helicopter nofse data as a continuing effort from the FAA to assess
helicopter noise iu different urban areas. The data collected emphasized
landing approaches and indicated that there was a consistency between the
noise levels measured for each helicopter model. The FAA had the
opportunity to evaluate the potential impact of a high frequency of

helicopter events in a residential community adjacent to a heliport.
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|

|
During the test period there were no known noise complaints received at :

the airport from the helicopter operations. In this case, the helicopterr (
did not appear to impact significantly sites 1500 ft away. The lower data |
recovery, specifically SEL, at monitoring sites in the community reflects

this fact. In most instances, this was due to the fact that the roise

levels from the helicopters were barely distinguishable from the existing

ambient noise levels at distances of 1500 ft and beyond. |
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M Appendix A

2 Selected Specifications of Helicopter Types
! Monitored During the Test
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Aerospatiale 355 F Twin Star

Power Plant

Main Rotor Diameter
Tail Rotor Diameter
Empty Weight

Gross Weight

Height

Length

Width

Aerospatiale AStar

Power Plant
Main Rotor Diameter
i Tail Rotor Diameter
* Empty Weight
Gross Weight
Height
Length

width
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(2) Allison 250C-20F, 420 shp each
35.1 ft

6.1 ft

2840 1bs

5071 1bs

10.1 ft

42.6 ft

6.9 ft

(1) Avo Lycoming LTS 101-600A2, 615 shp
35.1 ft

6.1 ft

2,432 1bs

4,300 1bs

10.3 ft

42,6 ft

6.9 ft
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Aerospatiale Dauphin

Power Plant

Main Rotor Diamter
Tail Rotor Diameter
Empty Weight

Gross Welight

Height

Length

Width

Bell 206L-11T

Power Plant

Main Rotor Diameter
Tail Rotor Diameter
Empty Weight

Grocs Weight

Height

Length

Width

(1) Turbomeca Astazou XVIII, 872 shp
37.7 ft

3.0 ft

2,900 1bs

5,291 1bs

10.2 ft

42,6 ft

6.9 ft

(1) Allison 250-C30P, 650 shp
37.0 ft

5.42 ft

2,200 1bs

4,150 1bs

10.25 ft

42.7 ft

7.7 ft
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Bell 222UT

Power Plant

Main Rotor Niameter
Tail Rotor Diamter
Fupty Weight

Gross Weight

Height

Length

Width

Bell 412

Power Plant

Main Rotor Diameter
N Tail Rotor Diameter
Empty Weight
Gross Weight
Height
Length

Width
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(2) Lycoming LTS 101-750C. 684 shp each
42 ft

6.88 ft

4,874 1bs

8,250 1bs

10.42 ft

50 ft

10.25 ft

(2) P&W PT6T-3B, 900 shp
46.0 ft

8.5 ft

6,470 1bs

11,900 1bs

15.1 ft

56.0 ft

9.3 ft
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:"'l' Hugbes 500E

"rj; ~

N o -n;

R Power Plant (1) Allison 250-C20B, 420 shp fij
%

o Main Rotor Diameter 26.35 ft

rv "':

oy Tail Rotor Diameter 4.58 ft

%

e

F Empty Weight 1,455 1bs

': Gross Weight 3,000 1bs

o

!
o~ Height 9.18 ft
¥ r\

~
ke Length 30.8 ft
DAY width 6.07 ft
e
R
\

Hughes 530F
B

T Power Plant (1) Allison 250-C30, 650 shp
ﬁ Main Rotor Diameter 27.4 ft
)

A% Tail Rotor Diameter 4.75 ft e
,‘_*] Fmpty Weight 1,585 1bs q
'&.‘,‘

) :‘_- Gross Weight 3,100 1bs

150

> Height 9.18 ft

Lo Length 32.06 ft

& W

S
S48 width 6.07 ft
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Westland WG-30

: o \g

k) S

K Power Plant (2) GE CT7-2B, 1,615 shp
N Main Rotor Diameter 43,67 ft

:ff Tail Rotor Diameter 8.0 ft

. {

R Empty Weight 7,875 lbs

S Gross Weight 12,800 1bs

)

".l

:'0‘ Height 15.5 ft

1::.

i Length 46.67 ft

oy Wwidth 10.17 ft
*
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