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LOW BOOM FLIGHT DEMONSTRATOR
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NASA STRATEGIC IMPLEMENTATION PLAN
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LOW BOOM HISTORY
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FUNDAMENTALS OF SHAPED BOOM DESIGN

TAILORING THE 
VOLUME & LIFT 

DISTRBUTION TO 
PREVENT 

COALESCENCE IS THE 
KEY TO SHAPING 

SONIC BOOM
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NASA STRATEGIC IMPLEMENTATION PLAN

ENGINEERING WORK DONE 
ON N+2 SUPERSONIC 

VALIDATIONS PROGRAM 
SHOWED THAT MODERN 

DESIGN TOOLS ARE 
ADEQUATE FOR SHAPED 

BOOM DESIGN
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LBFD – PROGRAM OBJECTIVES

Requirement C608.1

MR-1 Boom Traceability Scaled dP & PLdB

MR-2 Shaped Signature

<75 PLdB, 

max energy < 10 Hz

74.3 PLdB,

MR-3 Boom Variability 70-80 PLdB 70-80 PLdB

MR-4 Cruise Deviations

<76 PLdB mean, 

<1.4 PL RMS

74.5 PLdB,

MR-5 Mach Number >1.4 for low boom 1.4

MR-6 Pass Length 2 x 50 nm

MR-7 Flight Rate 3 flights in 9 hours

MR-8 Day/Night Ops. Equipped

MR-9 Flight Ops.

Day/night VFR, 

ILS, transit IMC

MR-11 Climb Rate

climb/accelerate 

cooncurrently

3,000 FPM at 

top of climb

Requirement Name

• Develop, build, and flight test a clean-sheet X-plane that can be used to 
support future regulatory change efforts

• Demonstrate that noise from sonic booms can be reduced to a level 
acceptable to the population residing under future supersonic flight 
paths
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CONFIGURATION C607 OVERVIEW

29 ft 6 in 93 ft 10 in

17 ft 7 in7 ft 9 in

13 ft 7 in

Configuration C607

MTOW 24,300 lb

Empty Weight 14,000 lb

Maximum Fuel 8,000 lb

Payload 500 lb

Sref 486 sq ft

W/S 46 lb/ft2

T/W ~0.9

Engine 1xGE F414

Design Mach 1.42

Loudness <75 PLdB
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DESIGN FEATURES
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SHAPED BOOM PERFORMANCE
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SIGNATURE TRACEABILITY

• N+2 frequency content matched at all 

frequencies over 8 Hz

• Variability at all frequencies and/or 

increased high frequencies to match a 

range of possible products
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PRELIMINARY DESIGN 
ACCOMPLISHMENTS

Photo Credit: Bridget Caswell, NASA

– Design maturation

– Subsystem integration

– Control law development

– High Speed Wind tunnel 
aerodynamic and inlet 
performance validation
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PRELIMINARY DESIGN 
ACCOMPLISHMENTS

Photo Credit: Bridget Caswell, NASA

– Low speed wind tunnel 
model test - Validation of 
low speed stability and 
control predictions

– Static inlet test –
Validation of static and 
low speed inlet 
performance

– Cockpit Mock-Up 
fabrication
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Photo Credit: Bridget Caswell, NASA

LOW SPEED WIND TUNNEL TEST OVERVIEW
Test Details
• C608.1, 15% scale (~14’ long)
• Bullet-faired nacelle, 100% spillage

NASA Langley 14x22 wind tunnel
• 14.5’ x 21.75’ x  50’ test section

Objectives
• Stability & control (S&C) test

Out-of-ground effects (OGE)
In-ground effects (IGE)

• Flow visualization 
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