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Purpose:

The purpose of this test program is to compare heat release
_data obtained in an apparatus developed and used by the All-
Russian Institute of Aviation Materials (VIAM} with results
obtained from the modified Ohio State University (0OSU)
2pparatus presently reguired by Federal Aviation
Administration/Joint Aviation Ruthorities (FAA/JAR) standards.

Background:

The United States and Russia are presently evaluating each
others ARircraft Certification System with the intent of
implementing a Bilateral Airworthiness Agreement. As part of
this evaluation, compariecons have been made between Ruseian
and FRA/JAR flawmability and smoke test methods. While in
most areas the Russian test method is similar, using the =ame
test apparatus as the FAL/JBR requirements, that is not the
case in heat release.

VIAM usgesg a heat release device designed and constructed
locally. Although the apparatus operates similar to the Ohio
State University (08U} Heat Release Apparatus (the unit
gpecified by the FAL/JAR) there are some major differences.
among those are: 1) A smaller sample; 2) Different size and
shape of the chamber; 3) No holding chamber; 4) Different
thermopile pattern; and 5) Different airflow through the
chamber,

Discussion:

In order to evaluate the reproducibility (the ablility to
obtain similar results as other laboratories) and
repeatability (the ability to obtain consistent results) of
the VIAM Apparatus as compared to the O5U Apparatus, as
required bv the FAAR/JAR, a round robin test series was
undertaken. Four laboratories presently found acceptable for
testing aircraft materials using an OSU Apparatus in
accordance with the Aircraft Material Fire Test Handbook
{DOT/FAR/CT-85/15) participated in the program. These
laboratories represent a cross section of those presently
utilizing the 0SU Apparatus and are listed as Lab &, B, C, and
D in this report. VIRM is listed as Lab E.

The materials utilized in the test program were selected to
represent the wide range of materials used in aircraft
interiors. Table 1 lists the ten materials tested. Each lab



was sent four sample of each material, three for testing and a
spare, i1f needed. Tests were performed in accordance with the
labs standard operating procedures. Eegults for both the total
heat release at two minutes and the peak heat release rate
were reported (both criteria are specified in the FAA\NJAR
regquirements) .

Results:

A tabulation of all the data is presented in Appendix I. The
material numbers are those reported in table 1. The average
result of the three samples tested as well as the spread
{difference between high and low} in the data is also
presented in Appendix T.

In order to evaluate the reproducibility of the VIAM
Apparatuszs, the data generated by the four labs using the 08U
were compared to the VIAM data for all ten materials. Figure
1 shows the results for the total heat release at 2 winutes.
The materials are plotted in ascending order based on there
average rank in the OSU Apparatus. The average rank was
obtained by ranking the materials from 1 (lowest) to 10
{highest} at each of the labs using the 0SU Apparatus, adding
the ranks from esach lab for a given material. Those numbers
were used to obtain the material rank; 2.g., the lowest number
was rank #1. This was done separately for the two minute and
peak data. The material number, as per table 1 are show in
parentheses below the material rank. Figure la shows good
reproducibility between three Labsz (A,B and D) with lab C
being much lower for most materials. Reevaluation of lab C
apparatus has uncovered some problems that are presently being
fixed. Figure 1b shows a comparison of data without lab C.
The VIAM Apparatus produced data much lower than that of the
CSU Apparatus. For the two minute average the VIAM results
discriminate between the lowest and highest materials;
however, the ranking of materials in the middle do not follow
those of the OSU apparatus. Figure 2 is a comparison of the
peak heat release rate data. It can easily be seen that there
is no ceorrelation between the 08U and the VIAM apparatus. For
some materials theVIAM data is much higher than the 0SU
results, while for other materials the converse is true.

The repeatability of the VIAM Apparatus was evaluated by
comparing the spread in data for a given material at the labs
using the OSU Apparatus teo that of VIAM. Table IIakb compare
the spread in data for the total heat release at two minutes
{table IIa) and the peak heat release rate (table IIb). The



average spread for 0SU labs was obtained by averaging the
spreads for a given material of all four labs using the 08U
Apparatus. The high was obtained by using only the spread of
the lab having the largest spread for a given material. For
the total heat release at two minutes the VIEAM Apparatus had
an average spread almost twice as much as the average spread
for labs using the 08U (.15 to 11.8) and almosk 20% higher
than the average of the highest spread for each material (2.9
to 11.8). The compariscn for the peak heat releasge rateshows
VIAM to be almost three time the average of the 03U labs (6 to
17.6), and twice the average of the highest lab (9.8 to 17.4).

Summary o©f Results:

1. The correlation of data between the 08U and VIAM Heat
Relesase BApparatus was very poor.

2. The repeatability of the VIAM Heat Release Apparatus was
two to three times worse than the 0SU Apparatus.

3. One lab, operating an OSU, produced low values of the total
heat release at Two minutes. (Problems are presently being
corrected) .

Conclusion:
Results from the VIAM Heat Releage Apparatus can not be used

ag a basis for judgement as to how a material will perform in
the 085U Heat Release Rat Apparatus.
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EXECUTIVE SUMMARY

A comparison was made between data produced by Heat Release
Apparatus complient with present FAR/JAR standards and data
produced by a Heat Release Apparatus designed and used by the
All-Russian Institue of Aviation Materials (VIAM). Results
show little or no correlation between the two.



