


The Flow Physics and Technology lab

Two locations: Aerospace Eng. Other faculties

Mechanical,
Civil, External

* High-speed laboratory Structures &

Materials

Aerodynamics
WE FPP

*  Low-speed laboratory |
Control &

Some numbers: Operations

« 1 scientific director

« 7 technical staff

FPT Lab

« 30+ scientific staff, 45+ PhD students

¢ 10 wind tunnels, clean combustion lab, P&P lab

« 5 practicals
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The Flow Physics and Technology lab

Sglentlflc ¢ Lab Usgrs Committee
director Monthly (Advisory Board)
meetings

Weekly meetings

Lab
coordinator

LSL

Technician || Technician || Technician || Technician

Technician | | Technician
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Facilities

Low speed wind tunnels: High speed wind tunnels: Other:
* Low turbulence tunnel (LTT) . TST27 - Combustor

1.25 x 1.80 m?, 120 m/s max 0.27x0.28m%,M=03-42 - ORCHID
*  Open jet facility (OJF) . ST15 . ASTER

2
* A-tunnel
| - ST3 « Miscellaneous setups
0.6 m diameter, 45 m/s max, anechoic 0.03 x 0.03 M2, M = 2
. X U. me, =

*  W-tunnel HTED

0.4 x 0.4 m2to 0.6 x 0.6 m2 35 m/s max

0.350 m diameter, M =6 -10

*  M-tunnel
0.4 x 0.4 m2, 35 m/s max

« SLT

0.6 X 0.9 m2, 50 m/s max
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Equipment and Measurement Techniques

Particle Image Velocimetry Force balance Acoustics

* Microphone array

« 3C50N
e 6C250Ninx, 3500 N in z

* Low-speed (Hz)

» High-speed (kHz)

« 2D (planar, stereo)

« 3D (tomo-PIV and LPT)
« Large-scale PIV

* Robotic PIV

Pressure measurements

 Pressure sensors from 160
Pato 16 kPa

Other
 Infrared thermography

Hot wire anemometry
« 1Cand2C

« Schlieren/Shadowgraphy
* Qil flow visualization
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* Smoke flow visualization

e Traversing systems



Planning and Reservations

10 years ago
Pros

Whiteboard at the_coffee corner « Accessible to everybody:
* Very easy to make/update reservations.

—O6O-0-60-60-60-00060-600

SO WEDNESDAY HURSORY SATURDAY

O | | cons

* No control of the reservations;

« Possibility of mistakes/double bookings;

* No track of changes;

« People sometimes modifying reservations
of others.

\ o J
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Planning and Reservations
3 years ago

Pros

Excel sheet
« Read access to everybody;

R R « Write access to only a few people

P P P P A (technicians);

« Planner stored in the cloud (data
cannot be lost).

cons

« Possibility of double-booking of
equipment

« Managed by technicians
« Reservations by sending email or talking to
technicians
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Pros

Plannlng and Reservations - Easy to perform reservations and

Now select equipment via drop-down
Online tool meny,
& labarchives « Control of soundness of the
Sonediier reservation by scientific staff
members;

« Planner stored in the cloud (data

; ‘ B I | H\‘ . cannot be lost);

* No possibility of double booking;

Cons

 Reservations done via the online tool

« Two facility-responsible persons (scientific * Limited number of licenses (50)

staff) approve the reservations or provide * Requires contact with the tOOl_
feedback developers to make changes in the

graphics
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Centralized info on facilities and equipment

TU Delft WIKiI

Large scale systems

= HfsbFluidSupplyUnits
= Robotic Volumetric PIV System

réntal Wiki

In this wiki, experimental hardware and procedures are presented. In or

Welcome to the Experi Acquisition

Photron Fastcam Cameras

= sCMOS Camera
= Bobcat Camera
= 16 Mpix Camera

following sections have been cre

= TunnelsWiki

= HwaWiki

® SchlierenShadowBOSWiki Illumination

= InfThermWiki

= WorkshopWiki = LED Units

= PressMeasWiki = Quantronix (High-Speed Laser)
= BalancesWiki = MESA-PIV

= AcousticMeasurement\Wiki = Evergreen

PIV Processing

= PIV Servers

Davis Manuals

= Davis Manuals
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Welcome to the PIV system Wiki

PIV high speed acquisition system

In this page an overview on how to connect the Photron Fastcam Cameras for PIV acquistions will be given. In order to complete

the connection the following systems, which will be described further on, are required:

= Photron Fastcam Camera\s
= High Speed Controller

= Gigabit Switch

= High Speed Acquisition PC

Figure 1: Photron Fastcam Camera (left) with rear view (right)
General properties of the camera

Photron Cameras (Figure 1) are high speed cameras with a sensor of 1024 x 1024 pixels and a pixel size of 20 x 20 pm. The
maximum frequency of acquisition at full resolution is 5400 Hz, with the possibility of increasing it even further, by cropping the
sensor of the camera. The Photron Camera has two acquisition modes: single pulse mode and double pulse mode (necessary for
high speed flows as in transonic or supersonic applications). In single pulse mode the time separation between the two pulses of

the camera can be selected as small as 1 ps.


https://wiki.tudelft.nl/bin/view/Organisation/LR/WikiAero/ExperimentalWiki/

Start of project

Month 0

Month 1

Experiments Planning Time-line

AWEP department

TU Delft

Month 2

Month 3

Two weeks
before
wind tunnel
time

Version 3
12/04/2018
a.sciacchitano@tudelft.nl

Wind tunnel
time

One week
Last day of after
wind tunnel wind tunnel
time time

|

|
Action # l-i_l

|

|

:

:

;!

! /7 /

s

o

| >

time

Introduction of student to

Action technical staff

Responsible
|

Other people Student
. +
involved Technical staff
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Scientific problem
definition based on
literature study (what
research question
needs to be answered?)

I

Pre-planning
(which equipment
and facilities are
needed and
when?)

Model design
(conceptual and
technical drawing)
Technical staff
check

Risk Analysis (fill in
risk analysis
document)

Design review,
production drawing
and timeline for
production of the
model

I

| Supervisor I

Supervisor
+
Technical staff
+
Manufacturer

Test plan (what needs to
be measured, where,
how and which kind of
support is needed):

Fill in test plan document
(student + supervisor’s
signature; document to
be sent to WT scientific
staff responsible. When
the document is
approved, the WT
responsible reserves the
wind tunnel).

¢ Hardware risk analysis
* Facility reservation

* Manufacturing of the model

Student training on
hardware and safety

|
| Technical staff I
I

Student
+
Supervisor

| Student I
I
I
I
I
I
I

| Supervisor I
I
I
I
I
I
I

| Pre-test check I

Conduction of
experiments

Clean the wind
tunnel

Fill in document
on lessons

learned

I Supervisor I

I Student I

I Student

I I Student

Supervisor (for
training on
hardware)

Technical staff
(for training on
safety)

Student
+
Technical staff

Competent
support (PhD
student,
supervisor and
technical staff)

Supervisor
(receives the
document
and discusses
it with
technical
staff)




Open Issues
Mainly related to too many and diverse users

How to ensure proper planning / safety of all experiments?
How to ensure proper usage and storage of equipment?

How to handle malfunctioning/broken equipment?
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Conclusions

= Shared use of facilities and equipment among many users is a challenge
= Use of “professional” online tools for reservations and sharing information may be helpful

= Communication among the lab users is the key!
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k you for your atte
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