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Article Overview

A wind tunnel experiment for a distribution box involves mounting the box in a controlled airflow, measuring
pressure distribution, and visualizing flow patterns to assess aerodynamic behavior.

Experimental Setup

A typical wind tunnel for subsonic testing consists of a honeycomb section, settling chamber, contraction
cone, test section, diffuser, and suction fan. The honeycomb reduces turbulence, while the settling chamber
with wire meshes further smooths the flow. The contraction cone accelerates the airflow into the test section,
where the distribution box is mounted. The diffuser slows the flow after the test section, reducing backflow
and minimizing fan work . The distribution box model is instrumented with pressure ports connected to a
digital pressure measurement system, such as a Scanivalve DSA 3217, which can measure multiple pressures
simultaneously. The reference port is connected to the inlet of the test section to record differential pressures,
which are used to calculate local pressure distribution over the box surfaces .

M easurement Techniques

0 Pressure Measurement: Differential pressure transducers record the pressure at various points on the box.
These readings allow calculation of pressure coefficients and aerodynamic forces such as drag and lift .

o Flow Visualization: Smoke, dye, or tufts can be introduced to visualize airflow patterns, identify flow
separation, recirculation zones, and wake regions, and validate computational predictions.

0 Velocity Measurement: Pitot-static tubes or manometers measure the freestream velocity and local flow
speeds, which are essential for calculating Reynolds numbers and aerodynamic coefficients .

DataAnalysis

The collected data is used to:

0 Determine pressure distribution across the box surfaces.

o Calculate drag and lift forces using pressure integration.

o ldentify flow separation points and regions of turbulence.

0 Compare experimental results with CFD simulations for validation .

Practical Considerations

o Ensure the model is properly scaled and mounted to minimize interference with the flow.

0 Use temperature-compensated sensors to reduce measurement errors.
0 Adjust fan speed via a variable frequency drive (VFD) to achieve desired flow velocities.
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0 Repeat measurements at different angles of attack or orientations to fully characterize aerodynamic behavior
. By following these procedures, a wind tunnel experiment can provide detailed insights into the aerodynamic
performance of a distribution box, helping optimize design for airflow efficiency, cooling, and structural
stability.

The wind field characteristics and the wind pressure distribution on the girder surface were analyzed by
comparing the

Results can be integrated to determine airloads on wind tunnel models’components. Suitable for temperature
mapping aswell as

Explore the fundamentals of wind tunnel testing and analysis, including its importance, types, methods, and

Figure 2: Testing afull-size U.S. Navy aircraft in awind tunnel 2. Types of Wind Tunnels There are a number
of ways to identify the

Wind tunnel testing What is it? Wind tunnel testing is a design assisted testing procedure for obtaining wind
pressures. It can be

OVERVIEW Wind tunnel testing is an integral part of the design process in many industries. Whether an
object is stationary or

Discover the critical role of wind tunnel testing in aerodynamics and engineering. From the design and
fabrication of

The need for an adequate standard on the wind tunnel method was demonstrated by recent studies which
showed that wind tunnel

Wind tunnels vary in size and configuration, with test-section speeds ranging from subsonic to hypersonic.
Their design and

This evolution of wind engineering has been made possible by development of special meteorological wind
tunnels that

2.1.1 Wind Tunnel Principle The wind tunnel is a means of studying and understanding the behaviour of an
aerial or ground vehicle

At its core, wind tunnel testing involves placing a scale model or afull-size version of an object in a controlled
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The experiment is conducted in the test section of the wind tunnel and a complete tunnel configuration
includes air ducting to and

Abstract This paper presents numerical and experimental investigations of wind-induced interference effects
on the

Over the past few decades, wind tunnel test has been proven as a reliable and effective way to determine the
wind loading on tall

Abstract: This Manual of Practice provides guidelines to assist architects, building code officials, engineers,
town planners, and
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