TESTING AT UWAL

This documentation serves as a guideline to testing procedures at the University of Washington Aeronautical Laboratory (UWAL).  The suggestions described below are items that we find make tests run smoothly.  

Role of The Test Engineer:

Usually a single representative from the company is specified as the Test Engineer.  That person serves as a focal between UWAL crew and the customer.  For smaller companies, the customer is the Test Engineer.  Other companies contract a consultant to assist with the test as a Test Engineer.  We ask that the Test Engineer perform the following tasks while testing at UWAL:

Create a Test Plan - Your time at UWAL can be used much more efficiently if you know ahead of time what runs you will need and in what order those runs should be conducted.  A test plan will save time and prevent repeated runs or insufficient runs.  Please provide UWAL with a test plan prior to the test.  We will check to see if we need any additional runs for calculating our wall corrections.  We only need one copy - duplicate copies are more difficult to keep track of if the test plan changes.

Keep the Run Board Up to Date - The run board helps inform everyone of the next model configuration and what is being tested.  If you follow your test plan, it is easy to keep the run board current.  See the section below for more tips on using the run board efficiently.

Checking and Signing Off Run Logs - UWAL crew will create an Excel file of the run board.  After completing ten runs, the run log sheet will be printed for review by the Test Engineer.  The Test Engineer should verify the accuracy of the UWAL run log, sign it and return a copy to UWAL for our records.

Check Model Changes - Regardless of who performs the model change, it is vital that the Test Engineer verify that the model configuration is correct for the next series of runs. 

Sign Convention:

Unless it is specified otherwise, we will assume the following sign conventions:

Rudder and/or Vertical Stabilizer Deflection - Trailing edge left is positive

Flaps Deflection - Trailing edge down is positive

Aileron Deflection – Left trailing edge down is positive

Stabilizer Deflection - Trailing edge down is positive

Elevator Deflection - Trailing edge down is positive

Control surface deflection sign conventions are always referred to in the model coordinate system, regardless if the model is inverted.  If you set the stabilizer to a deflection of +5° then inverted the model, the deflection would still be referred to as +5°.

The position of the model is always referred to in the tunnel coordinate system.  Positive angle of attack is nose up (towards the ceiling).  Positive angle of yaw is nose right (as if you were in the pilot’s seat).  This can become confusing when the model is inverted, however positive alpha remains the same - nose of the model pitches up towards the ceiling.

Model Changes:

Model changes can be done by the customer or UWAL.  In either case, it is important that the model workers know the correct configuration and that the test engineer checks the model for accuracy.  A few things to look for when checking a model are unclaxed joints, holes that should be covered with tape, loose parts, and incorrect control surface angles.

Photo Documentation:

UWAL crew will take digital photographs of all model changes, regardless of photo document-ation performed by the customer.  It is our job to document your test and we are trained to do so.  We prefer if the customer does not take photos with our equipment because it is too easy to forget to document what was taken in our logs.

If a specific part or configuration needs extra documentation, ask a crew member to take photos of the desired item.  The more clearly you communicate what is important in the test, the better we can document the pertinent information.  

Run Board:

There is a large dry erase white board in the control room that is used to communicate the desired test conditions from the customer to UWAL crew.  It is referred to as the “Run Board.”  The Test Engineer is responsible for keeping the Run Board up-to-date.  Please keep the following in mind:

Make Sure Everything is Updated - Please update every column that has changed since the previous run.  This includes run number and all configuration and run information.

Use Check Marks - Often times there are parts of the run board that remain the same between runs.  Instead of writing the same information over and over, use a check mark to indicate the information is the same as the previous run. 

Write Changes in Red - When a significant change is made or if a change is made at the last minute, write the change in red.  This highlight will help to ensure that the change is noted in the run log and included in the test.  Otherwise, use black since it is most easily seen.

Weight Tares - Weight tares are important to data reduction.  A new weight tare should be included on the run board each time a significant change is made to the model.  Also, the correct weight tare run number should be indicated on the run board for each run. 

Overnight Model Changes - The UWAL crew that is present at closing will most likely not be the same as the crew that is present the next morning.  If a model change is made after closing, please make a note of it for the crew that will arrive the next morning.  This can consist of something as simple as writing “ready to run” on the run board.  However, if you want us to start first thing, it is important that we know what to run so please update the run board for the current configuration and runs to be completed.

Nomenclature Suggestions For Run Board:

For different parts of the model, UWAL suggests using the first letter of the part’s name, such as H for horizontal tail and V for vertical tail.  When there are two or more kinds of a part, differentiating them with numbers after the letter is very helpful.  For example, if there are two types of vertical tails, name one V1 and the other V2.  No special nomenclature is needed when a part has been taken off the model.  When the vertical tail is removed, V will not be present in the configuration notes.

If a model part has been removed and there is a column in the Run Board for designating its deflection (such as the rudder angle), use the term “OFF” to indicate that the part is not there.

The following is a list of typical run log nomenclature:

	Abbreviation
	Description

	CAL
	Indicates that this run will be used to calibrate a piece of instrumentation on the model, such as a strain gauge on the elevator.

	DFHW
	Down For Hot WOZ.  This indicates that the wind will be brought down, the doors will be opened, and the a new wind-off zero point will be taken once the balance is within the BALCAL WOZ limits.

	DFMC
	Down For Model Change.  This indicates that after this run there is a model change.  Enter this at the far right of the Configuration notes on the run that is the last of a wind-on series.

	DFMChk
	Down For Model Check.  This indicates that there is no model change - just an inspection.  Enter this at the far right of the Configuration notes on the run that is the last of a wind-on series.  

	WT TARE
	Indicates that this run is a weight tare of either a 3-point or full table type.  Enter this in the Type of Run column.

	P6
	Indicates that TCAM is recording six-component force and moment data for a pitch run.  Enter this in the Type of Run column.

	Y6
	Same as P6 but for a yaw run.

	PRESS
	Indicates that TCAM is recording pressure data from transducers or the Electronic Pressure Scanning (EPS) system.  Enter this in Type of Run column with whatever sweep is being carried out.  (i.e.  P6 + PRESS)

	TARE
	Indicates that this run is to be used for creating a tare for data reduction.  It will not be reduced.  Enter this in the Type of Run column.

	FLOW VIS
	Indicates that this run is primarily for flow visualization - TCAM may be collecting data, but it will not be reduced.  Enter this in the Type of Run column.  Document the details of the flow vis in the comments area so that it can be repeated if desired.

	TUFTS
	Indicates that this run is being used for flow visualization using tufts.  Enter this in the Configuration notes as an addition.  Example:  W1B1N1 + TUFTS

Note the details about the type of tuft material below the run log in the blank space.  Example:  RUN 47:  Tuft material is black polyester thread, size is tex 12.  Placed on right top surface of right wing.

	SMOKE
	Same as TUFTS but for smoke flow visualization.  It is not necessary to note the type of smoke.

	OIL
	Same as TUFTS but for oil flow visualization.  Oil flow vis varies widely depending on the type of oil mixture.  Note the details of the mixture below the run log in the blank space.

Example:  RUN 47:  Oil flow vis mixture was using 40mL of L-14 polybutene with 20 mL of L-60 polybutene.

	CHINA CLAY
	Same as TUFTS but for china clay flow visualization.  It is not necessary to note the type of china clay.
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