
Thermal Test Unit

The thermal test ing uni t  has been modif ied mult ip le t imes based on the

requested parameters set forth by the FTC staff, the thermal experts,

at torney(s) and al l  other part ies involved in the on-going process.

The test ing uni t  was fabr icated and engineered based on the requirements of

ASTM C-518 and has been modif ied in accordance with the current pract ices and

methodologies of using a modif ied C-518 test procedure.

The Unit  is comprised of a hot and cold side respectful ly and a var iety of

measurement,  temperature and other recorded test ing parameters as required

by the ASTM C-518 test method.

The hot s ide is comprised of a heat ing source (heat ing element or incandescent

bulb),  hot s ide test chamber, hot plate and mult ip le thermocouples that are
precisely placed and calibrated to read to an accuracy of +/- two degrees. The

heat ing source is control led by an autonics temperature control ler and the

automated computer test ing program. The thermocouple readings are

recorded every thirty seconds via two separate data logging devices a Datataker

DT 80-M and a Simex Mult icon data logger.  These records are also captured and

recorded in the automated computer testing software and are part of the f inal

test report.

The cold side is comprised of two cool ing sources (Pelt ier Cool ing Systems),  cold

side test chamber, cold plate and mult ip le thermocouples that are precisely

placed and cal ibrated to read to an accuracy of +l-  two degrees. The cool ing

source is controlled by two TC-72O temperature controllers and the automated

computer test ing program. The thermocouple readings are recorded every

thirty seconds via two separate data logging devices a Datataker DT 80-M and a

Simex Mult icon data logger.  These records are also captured and recorded in

the automated computer testing software and are part of the f inal test report.



The last parameter of the testing system is the heat f lux sensor and how it

funct ions. The heat f lux is recorded in a raw microvolt  reading via a green teg

XM-26-9C heat f lux sensor. These readings are recorded every thirty seconds

via two separate data logging devices a Datataker DT 80-M and one Omega

Panel Meter.  These records are also captured and recorded in the automated

computer testing software and are part of the f inal test report.

Finally we also have a control switch for the heating source, a power switch for

the entire system and a Fan Control Switch to power on and control the

instal led fan i f  needed.
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Startup Procedure

1. .  Assure uni t  is  p lugged in to surge protector  and wal l  out le t .
2 .  Manual ly  Turn power Swi tch , ,On, , .

3 .  Manua l l y  Turn  on  Lap-Top  Compute r .
4.  Launch Thermal  Test ing Sof tware.

Sample Set Up l ,rocedure

1"  Measure  and  cu t  appropr ia te  s i zed  re fe rence  s tandard  mate r ia l  and  tes t  samp le  tha t  w i l l  f i t  i n to
samp le  a rea .

2 .  P lace  samp le  to  be  tes ted  in to  samp le  a rea ,  even ly  spaced  be tween  bo th  samp le  ho lders
located under  top cover  of  un i t .

3 '  Mark sample and reference standard mater ia l  accord ingly  to  d i f ferent ia te between the two.
4 .  A l low samp le  to  acc l ima te  to  amb ien t  tempera tu re  wh i le  un i t  i s  warming  up .

Warm Up Per iod Procedure

1 '  Choose  and  power  on  the  appropr ia te  hea t  source  e i the r  "hea t ing  e lement "  o r , , l ncandescen t
b u l b " .

2 .  Power  on  co ld  s ide  fan /b lower  un i t s  and  a l low them to  come to  se t  tempera tu re .
3 '  Set  test  parameters in  computer  sof tware which are based on requi rements f rom standard test

method.

4 '  A l low amp le  t ime  fo r  un i t  to  acc l ima te  and  reach  se t  po in t  tempera tu re  wh ich  w i l l  be  ind ica ted
by sof tware wi th "wai t ing for  temp,"  message unt i l  co ld temperature set  point  is  met  and
software message reads "ready,, .

Sam Test Sample (s

1.. Once uni t  is  up to temperature and sample is  prepared,  p lace sample and sample holder  in to
un i t  be low top  cover  in  samp le  a rea .
Assure  tha t  samp le  has  no  o r  m in ima l  r i pp les  o r  a i r  pocke ts  p resen t  be fo re  beg inn ing  ana lys is .
A l low samp le  amp le  t ime  to  acc l ima te  to  s ta r t i ng  se t  po in t  tempera tu re .
once  samp le  i s  l oaded  in to  tes t  chamber  and  a l l t es t  pa ramete rs  a re  a t  a  ready  s ta te  se lec t  s ta r t
test  on computer  sof tware.

2 .

3 .

4 .



Calculat ions and Test Results

1 .  A f te r  a l l t empera tu res  have  been  tes ted  based  on  the  s tandard  tes t  method  ca lcu la te  resu l t s  (R-

Va lue)  based  on  ca lcu la t ion (s )  se t  fo r th  by  the  s tandard  tes t  method .

2 .  ATes t  Resu l t  Page ,  Graph ica l l y  char ted  R-va lue  resu l t s  and  a l l  t imes ,  tempera tu res  and  tes t
parameters based on requi red ASTM C-518 Test  method wi l l  be generated at  the complet ion of

the test  v ia  the computer  sof tware.

3 .  Repor tTes t  Resu l t s  and  Ca lcu la t ions  based  on  the  requ i rements  o f  the  s tandard  tes t  method .

4 .  Assure  a l l  ca lcu la t ions  and  samp les  meet  the  rep roduc ib i l i t y  requ i rements  as  documented  in  the

standard test  method.

5 .  Submi t  resu l t s ,  ca lcu la t ions  o r  any  o ther  requ i red  documenta t ion  in  repor t  fo rm based  on  the

requi rements of  the standard test  method.

Shut Down Procedure

1 .  A f te r  ana lys is  i s  comp le te  se t  tempera tu re  con t ro ls  to  amb ien t  tempera tu re  and  a l low amp le

t ime for  uni t  to  cool  down.

2 .  A f te r  un i t  i s  comp le te ly  coo led  down to  amb ien t  tempera tu re  and  a l l  t he rmocoup le  read ings

and  amb ien t  tempera tu re  sensor  read ings  have  acc l ima ted  tu rn  o f f  fan /b lower  un i t .

3 .  A f te r  un i t  i s  comp le te ly  coo led  down to  amb ien t  tempera tu re  and  a l l t he rmocoup le  read ings

and  amb ien t  tempera tu re  sensor  read ings  have  acc l ima ted  tu rn  o f f  tempera tu re  recorders .

4 .  A f te r  un i t  i s  comp le te ly  coo led  down to  amb ien t  tempera tu re  and  a l l  t he rmocoup le  read ings

and  amb ien t  tempera tu re  sensor  read ings  have  acc l ima ted  tu rn  o f f  hea t  source .

5 .  A f te r  un i t  i s  comp le te ly  coo led  down to  amb ien t  tempera tu re  and  a l l  t he rmocoup le  read ings

and  amb ien t  tempera tu re  sensor  read ings  have  acc l ima ted  tu rn  o f f  ma in  power .

Sample Removal

1 . .  A f te r  un i t  i s  comp le te ly  coo led  down to  amb ien t  tempera tu re  and  a l l  t he rmocoup le  read ings

and  amb ien t  tempera tu re  sensor  read ings  have  acc l ima ted  and  ma in  power  i s  tu rned  o f f  open

cover  and  remove  samp le  and  samp le  ho lder .

2 .  Remove  samp le  f rom samp le  ho lder ,  check  fo r  any  de fec ts ,  tea rs ,  imper fec t ions ,  de te r io ra t ions

e tc .  and  document  any  and  a l l  f i nd ings .

3 .  Once  Sample  i s  removed  labe l  and  keep  samp le  as  a  re ta in .
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