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2004 Flight Test: In Action

UPS_B757-200

Steve Rizzi, NASA  and Kevin Elmer, Boeing Eric Boeker, Volpe and Natalia Sizov, MIT

• September 15th, 2004

•This material is based upon work supported by the Federal Aviation Administration under Grant Number 9550.7A 
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2002 Flight Test: Noise Reduction
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2004 Flight Test: Noise Monitors

North sites

• The “North Flow” landings conditions occur about 80% of the time
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2004 Flight Test: Equipment setup

• Site #5 South

• Site #1 South- typical site

42.9246.2145.1646.3743.9044.52Average

47.0145.3240.3150.0750.9349.5625September

41.4646.6348.2646.9540.0841.6123 September

38.99N/A46.5444.1542.4143.622 September

37.1242.1941.9339.7336.4238.4821 September

38.19N/A4343.1840.3441.1418 September

43.949.649.3849.3150.0448.4215 September

53.7847.3346.7151.1947.148.8114 September

Site 6Site 5Site 4Site 3Site 2Site 1
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2004 Flight Test: Equipment

• LD-824 meters with an LD-812 connected to DAT, provided by Volpe
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2004 Flight Test: Time History

UPS CDA Test: Sep 16, site 1
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•   Ambient noise levels are between 36 and 50 dBA

•   Lasted for about 25 seconds, and well distinguished

•   Nightly temperatures 60-70 F

•   There was no precipitation and wind
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2004 Flight Test: Measurements

• Site #5 South, dogs barking

• All South sites, separation time

2 minutes
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2004 Flight Test: Noise Levels

UPS CDA Test

Average Noise Levels Sep 25
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• Typical night noise levels

Average peak noise

B757-200: from 56.5 to 61.4 dBA, + 1.7 dBA. 

B767-300: from 61.8 to 67.8 dBA  + 3.5 dBA. 

Sound exposure levels

B757-200: from 69 to 72.6 dBA, +  0.8 dBA. 

B767-300: from 73.6 to 76.8 dBA + 2.5 dBA.
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2004 Flight Test: Noise vs Distance

UPS CDA Test: Average Noise Levels 
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Evaluation of noise prediction accuracy

Measurement-INM prediction, South Sites
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CDA & STD: Single Event

• Size of 60dBA contours for CDA and conventional approach

• 31 B757-200: the

average size reduction

from 17.8 to 13.2 sq. mi.,

26%.

• 10 B757-200 with PW

PW2056 from 18.3 to

16.1 sq. mi., 12%

• 21 B757-200 with RR

535E from 17.5 to 11.8

sq. mi., 33%.

•  B767-300s with GE

CF6-50C2 from 32.9 to

27.1 sq. mi., 17%.
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CDA & STD: 16 Flights

• 1 -3 AM

• 7 B757-200 & 9 767-300

• DFDR trajectories

• Cumulative noise contours CDA & conventional approach
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Noise Impact: Summary

• Flight tests were conducted for two week period beginning
September 14 with 12 to 14 UPS aircrafts each night. In all,
125 aircrafts performed the new procedure as planned during
the test period with very few adjustments

• A great volume of flyover noise measurement was collected
during 9 nights of in-service UPS flights at Louisville to check
out the CDA procedure

• The noise measurements were generally of high quality and
consistency

• The noise measurements matched predicted levels made with
the INM using flight data that was collected

• These predictions showed a reduced noise levels under the
flight path
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Single event noise contour area

• 757: baseline flight- left, CDA-right.

5.513.229.2N/AN/ACDA, sq ml

7.017.836.1N/AN/A  baseline, sq ml

color

6560555045LAmax, dB
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Sample flight data input for emission

calculations

15681664181.522288612570

16961792181.522290412569

1792188818122292112567

1920201618122293912567

2080214418121.8295712566

2240233618121.8297612565

24312496180.521.8299712564

26232687180.521.8301812563

2815287918021.8303712562

Eng 2 Fuel flow, lb/hrEng 1 Fuel flow, lb/hrCAS, ktsStatic Air Temp, deg, CPress Alt, ftTime, sec
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NOx produced by the B757-200 and

B767-300 aircraft vs. time
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NOx produced by the B757-200 and

B767-300 aircraft vs. time
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Average NOX produced by the B757-

200 and B767-300 aircraft
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CO produced by the B757-200 and

B767-300 aircraft vs. fuel burned
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Average CO produced by the B757-

200 and B767-300 aircraft
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HC produced by the B757-200 and

B767-300 aircraft vs. time
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HC produced by the B757-200 and

B767-300 aircraft vs. fuel burned
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Average HC produced by the B757-

200 and B767-300 aircraft
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