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Model Cart Considerations - Half Model Operation
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Load Ranges and Sensitivities

Component Load Range Sensitivity
Normal Force 55,000 N 8 N/uV
Axial Force 5500 N 0.9 N/uyVv
Pitching Moment 4,400 Nm 0.35 Nm/uV
Rolling Moment 33,000 Nm 0.7 Nm/pV

Yawing Moment 3,300 Nm 1.0 Nm/pV



European Transonic Windtunnel E’W

Half Model Balance

« 5 Component Design

« Maraging Steel

 NF,AF,PM Accuracy 0.1%
(50-100% range)

* 0.05% (0-50% range)

« Thermal shields fitted to
finished balance
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Direct Heating at Interfaces
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Direct Heating and Stirring Fans
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Lower Panel Heating
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Circulation and Heating
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Thermal Enclosure Externals
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Turntable Workshop Trials

* Mechanical alignment
« Angular calibration
« Control system integration

* Endurance testing at
maximum torque
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Drive System Performance

Drive torque
Incidence range
Incidence rate
Incidence acceleration
Minimum increment
Movement control

Positional accuracy

> 11 kN

-45° to + 45°
0.05°/sto 1°/s
up to 0.5°/s
0.01°
Continuous and
pitch & pause
+0.005°

V= 4
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Half Model Balance Calibration

Al

o
N1,2 NF/RM 50 kN

P12 PM 5 kN
— 7 AlL2 AF/YM 5kN
P1 P2

P1,2 Work as a couple,
N2 j therefore NF=0

A2

 Pneumatic semi-automatic system
controlled by PC

 Load cells used as master calibration
devices within individual load trains

« Combined loading of three
components possible
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Calibration Load Train
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Force Train Development

Original force trains capable
of +/- loadings -
Original trains provide good \ ‘ =
performance for single Y Hd e R
component loadings -

Flexure friction corrupts
combined loadings

New trains capable of pull
loadings only
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Full Model Test Section
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Full Model Test
Section
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Wall Configuration Options

Configuration 1 Configuration 2
Configuration 3 Configuration 4

YT

L_____J I_I



European Transonic Windtunnel E’W

Half Model in PETW Test Section
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Mach Number Increment due to Blockage
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Test Section Configurations
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Test Section Calibration Conditions
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CHM in the ETW Test Section
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Average Balance Temperature [K]
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Short Term Repeatability |
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Validation Testing
with the K3DY
Half Model
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Low Speed Repeatability |
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Low Speed Repeatability Il
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Low Speed Repeatability Il
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Test Section Systems
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