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@7 “Sharpen Your Saw”

Thermal Test Short Course

You are responsible for overseeing a multitude of tasks &
issues covering a wide spectrum of interfaces

— A process for proactively addressing & attending to each task is
essential
Prioritized task list that is reviewed daily
- War charts
Daily logbook

You should know the working style of your team & interfaces
— Leverage on strengths
— What is their preferred method of communication?
— Avoid springing “surprises”
— Who |;equires more of your attention & who can be given a “long
leash?”

You should be familiar your institutional and/or project
procedures for conducting tests
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Prioritized Focus Areas
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In-house
or

Where Should You Test? »

Appropriate chamber available in-house?

Can you live with in-house chamber capability?

Out-of-house?
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What are the transportation risk to your hardware?

Will your test use a lot of support equipment?

Will your test use a lot of support equipment
and/or personnel?
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Chamber Facility’s Role
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@1 Data Acquisition & Instrumentation (2/6)

Thermal Test Short Course

¢ Temperature instrumentation

— Thermocouple type: Type E, 26 AWG
Chromel/Constantan recommend to minimize parasitic heat leak
Smaller gauge wire may be needed for very low thermal balance cases
> These thermocouples are more susceptible to breakage

— Consider redundant thermocouples in critical situations
Avoid the need for a chamber break in an event of a failure

- PrOvide sufficient lead time for the installation of thermocouples that are
buried inside hardware assemblies

May result in “clip & fly” approach; may need to consider shleldmg or grounding
open thermocouple

— Place a test thermocouple on every test heater & have its telemetry visible

— For external surface thermocouples, use tape to match actual surface
emittance
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Data Acquisition & Instrumentation (4/6)

Thermal Test Short Course

 Thermocouples locally disturb flight-like thermal balance

— Complicates accurate measurement for low heat flow situation
(e.g., thermal blankets)

— Minimize non-flight features to the maximum extent practical

s === Tac -

.__“*’sm;;___________

e

If mounted on an exterior surface, If the blanket is non-flight, attach
thermally sink thermocouple wire thermocouple to 2" or 3" inner layer
to exterior surface & match exterior & route maximum length of wire
surface emittance inside blanket
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Data Acquisition & Instrumentation (6/6)

e Cabling guard heater implementation

Thermal Test Short Course

— The objective is to reduce loss from cabling to chamber

— This is accomplished by controlling the local heat flow where

cabling egresses from test article

— Apply heater power to guard heater sothat T, =T,

TEST CHAMBER

TEST ARTICLE

O

DATA ACQ

TFAWS 2003
August 18-22, 2003

GUARD
HEATER

GTT - 11



TFAWS 2003 GTT-12
August 18-22, 2003



e

e The l&T te
flight hardgss

TFAWS 2003 o
August 18-22, 2003



NAS Testing with Flight Hardware /

» Use of flight hardware in any test must be accompanled with a
heightened awareness

— Your primary focus is the safeguarding of the hardware
- W r working on it OR not!

oke an end-to-end review of the risks that the
pased to prior to, during, and after the test

in from the cognizant hardware engineer that
able & acceptable

dule are poor reasons to mcur risk
‘ s for handling flight

Assurance personnel whei
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Safety First!

Thermal Test Short Course

e Your other primary focus must be the safety of everyone
involved with your test
— Is the test facility certified?
Con3|der support equipment such as cranes or other hoisting devices

—Is your test staffing adequately tramed to perform thelr functlons"
“Buddy” system usage .
Entry into conﬁn_‘

N2 was used

; ‘Less of data aeqwsmon procedu
- Loss ef facility vacuum procedure
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Thermal Test Short Course

* Insist on a voice net to quickly communicate with critical test
personnel (e.g., Facility and I&T personnel)

— Voice net protocol training

 Use of a logbook

— Insist on timely archiving of standard (listings & plots) & special
data

e Bring a sufficient amount of office supplies

e Use physical barriers to limit foot traffic nearby test chamber
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Thermal Test Short Course
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