
ASHRAE  STANDARDASHRAE  STANDARD

American Society of Heating, Refrigerating
and Air-Conditioning Engineers, Inc.

1791 Tullie Circle NE, Atlanta, GA 30329
www.ashrae.org

Sealed Glass Tube
Method to Test the
Chemical Stability of
Materials for Use within
Refrigerant Systems

ANSI/ASHRAE Standard 97-2007
(Supersedes ANSI/ASHRAE Standard 97-1999 [RA 2003])

Approved by the ASHRAE Standards Committee on June 23, 2007, by the ASHRAE Board of Directors on June 27,
2007, and by the American National Standards Institute on June 28, 2007.

ASHRAE Standards are scheduled to be updated on a five-year cycle; the date following the standard number is
the year of ASHRAE Board of Directors approval. The latest copies may be purchased from ASHRAE Customer
Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail: orders@ashrae.org. Fax: 404-321-5478. Tele-
phone: 404-636-8400 (worldwide) or toll free 1-800-527-4723 (for orders in US and Canada).

© Copyright 2007 ASHRAE, Inc.

ISSN 1041-2336

www.ansi.org

This is a preview of "ANSI/ASHRAE 97-2007". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASHRAE/ANSIASHRAE972007?source=preview


SPECIAL NOTE

qÜáë=̂ ãÉêáÅ~å=k~íáçå~ä=pí~åÇ~êÇ=E^kpF=áë=~=å~íáçå~ä=îçäìåí~êó=ÅçåëÉåëìë=ëí~åÇ~êÇ=ÇÉîÉäçéÉÇ=ìåÇÉê=íÜÉ=~ìëéáÅÉë=çÑ=íÜÉ=̂ ãÉêáÅ~å

pçÅáÉíó=çÑ=eÉ~íáåÖI=oÉÑêáÖÉê~íáåÖ=~åÇ=̂ áêJ`çåÇáíáçåáåÖ=båÖáåÉÉêë=E^peo^bFK=̀ çåëÉåëìë=áë=ÇÉÑáåÉÇ=Äó=íÜÉ=̂ ãÉêáÅ~å=k~íáçå~ä=pí~åÇ~êÇë

fåëíáíìíÉ=E^kpfFI=çÑ=ïÜáÅÜ=^peo^b=áë=~=ãÉãÄÉê=~åÇ=ïÜáÅÜ=Ü~ë=~ééêçîÉÇ=íÜáë=ëí~åÇ~êÇ=~ë=~å=^kpI=~ë=�ëìÄëí~åíá~ä=~ÖêÉÉãÉåí=êÉ~ÅÜÉÇ

Äó=ÇáêÉÅíäó=~åÇ=ã~íÉêá~ääó=~ÑÑÉÅíÉÇ=áåíÉêÉëí=Å~íÉÖçêáÉëK=qÜáë=ëáÖåáÑáÉë=íÜÉ=ÅçåÅìêêÉåÅÉ=çÑ=ãçêÉ=íÜ~å=~=ëáãéäÉ=ã~àçêáíóI=Äìí=åçí=åÉÅÉëë~êáäó

ìå~åáãáíóK=`çåëÉåëìë= êÉèìáêÉë= íÜ~í= ~ää= îáÉïë=~åÇ=çÄàÉÅíáçåë=ÄÉ= ÅçåëáÇÉêÉÇI= ~åÇ= íÜ~í= ~å= ÉÑÑçêí= ÄÉ=ã~ÇÉ= íçï~êÇ= íÜÉáê= êÉëçäìíáçåKÒ

`çãéäá~åÅÉ=ïáíÜ=íÜáë=ëí~åÇ~êÇ=áë=îçäìåí~êó=ìåíáä=~åÇ=ìåäÉëë=~=äÉÖ~ä=àìêáëÇáÅíáçå=ã~âÉë=Åçãéäá~åÅÉ=ã~åÇ~íçêó=íÜêçìÖÜ=äÉÖáëä~íáçåK

^peo^b=çÄí~áåë=ÅçåëÉåëìë=íÜêçìÖÜ=é~êíáÅáé~íáçå=çÑ= áíë=å~íáçå~ä=~åÇ= áåíÉêå~íáçå~ä=ãÉãÄÉêëI=~ëëçÅá~íÉÇ=ëçÅáÉíáÉëI=~åÇ=éìÄäáÅ

êÉîáÉïK

^peo^b=pí~åÇ~êÇë=~êÉ=éêÉé~êÉÇ=Äó=~=mêçàÉÅí=`çããáííÉÉ=~ééçáåíÉÇ=ëéÉÅáÑáÅ~ääó=Ñçê=íÜÉ=éìêéçëÉ=çÑ=ïêáíáåÖ=íÜÉ=pí~åÇ~êÇK=qÜÉ

mêçàÉÅí=`çããáííÉÉ=`Ü~áê=~åÇ=sáÅÉJ`Ü~áê=ãìëí=ÄÉ=ãÉãÄÉêë=çÑ=^peo^bX=ïÜáäÉ=çíÜÉê=ÅçããáííÉÉ=ãÉãÄÉêë=ã~ó=çê=ã~ó=åçí=ÄÉ=^peo^b

ãÉãÄÉêëI=~ää=ãìëí=ÄÉ=íÉÅÜåáÅ~ääó=èì~äáÑáÉÇ=áå=íÜÉ=ëìÄàÉÅí=~êÉ~=çÑ=íÜÉ=pí~åÇ~êÇK=bîÉêó=ÉÑÑçêí=áë=ã~ÇÉ=íç=Ä~ä~åÅÉ=íÜÉ=ÅçåÅÉêåÉÇ=áåíÉêÉëíë

çå=~ää=mêçàÉÅí=`çããáííÉÉëK=

qÜÉ=j~å~ÖÉê=çÑ=pí~åÇ~êÇë=çÑ=^peo^b=ëÜçìäÇ=ÄÉ=Åçåí~ÅíÉÇ=ÑçêW

~K=áåíÉêéêÉí~íáçå=çÑ=íÜÉ=ÅçåíÉåíë=çÑ=íÜáë=pí~åÇ~êÇI

ÄK=é~êíáÅáé~íáçå=áå=íÜÉ=åÉñí=êÉîáÉï=çÑ=íÜÉ=pí~åÇ~êÇI

ÅK=çÑÑÉêáåÖ=ÅçåëíêìÅíáîÉ=ÅêáíáÅáëã=Ñçê=áãéêçîáåÖ=íÜÉ=pí~åÇ~êÇI=çê

ÇK=éÉêãáëëáçå=íç=êÉéêáåí=éçêíáçåë=çÑ=íÜÉ=pí~åÇ~êÇK

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS

^peo^b=pí~åÇ~êÇë=~åÇ=dìáÇÉäáåÉë=~êÉ=Éëí~ÄäáëÜÉÇ=íç=~ëëáëí=áåÇìëíêó=~åÇ=íÜÉ=éìÄäáÅ=Äó=çÑÑÉêáåÖ=~=ìåáÑçêã=ãÉíÜçÇ=çÑ=

íÉëíáåÖ=Ñçê=ê~íáåÖ=éìêéçëÉëI=Äó=ëìÖÖÉëíáåÖ=ë~ÑÉ=éê~ÅíáÅÉë=áå=ÇÉëáÖåáåÖ=~åÇ=áåëí~ääáåÖ=ÉèìáéãÉåíI=Äó=éêçîáÇáåÖ=éêçéÉê=ÇÉÑáåáíáçåë=

çÑ=íÜáë=ÉèìáéãÉåíI=~åÇ=Äó=éêçîáÇáåÖ=çíÜÉê=áåÑçêã~íáçå=íÜ~í=ã~ó=ëÉêîÉ=íç=ÖìáÇÉ=íÜÉ=áåÇìëíêóK=qÜÉ=ÅêÉ~íáçå=çÑ=̂ peo^b=pí~åÇ~êÇë=

~åÇ=dìáÇÉäáåÉë=áë=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=åÉÉÇ=Ñçê=íÜÉãI=~åÇ=ÅçåÑçêã~åÅÉ=íç=íÜÉã=áë=ÅçãéäÉíÉäó=îçäìåí~êóK

få=êÉÑÉêêáåÖ=íç=íÜáë=pí~åÇ~êÇ=çê=dìáÇÉäáåÉ=~åÇ=áå=ã~êâáåÖ=çÑ=ÉèìáéãÉåí=~åÇ=áå=~ÇîÉêíáëáåÖI=åç=Åä~áã=ëÜ~ää=ÄÉ=ã~ÇÉI=ÉáíÜÉê

ëí~íÉÇ=çê=áãéäáÉÇI=íÜ~í=íÜÉ=éêçÇìÅí=Ü~ë=ÄÉÉå=~ééêçîÉÇ=Äó=^peo^bK

DISCLAIMER

^peo^b=ìëÉë=áíë=ÄÉëí=ÉÑÑçêíë=íç=éêçãìäÖ~íÉ=pí~åÇ~êÇë=~åÇ=dìáÇÉäáåÉë=Ñçê=íÜÉ=ÄÉåÉÑáí=çÑ=íÜÉ=éìÄäáÅ=áå=äáÖÜí=çÑ=~î~áä~ÄäÉ=áåÑçêã~íáçå

~åÇ= ~ÅÅÉéíÉÇ= áåÇìëíêó= éê~ÅíáÅÉëK=eçïÉîÉêI= ^peo^b=ÇçÉë= åçí= Öì~ê~åíÉÉI= ÅÉêíáÑóI= çê= ~ëëìêÉ= íÜÉ= ë~ÑÉíó= çê= éÉêÑçêã~åÅÉ= çÑ= ~åó

éêçÇìÅíëI=ÅçãéçåÉåíëI=çê=ëóëíÉãë=íÉëíÉÇI= áåëí~ääÉÇI=çê=çéÉê~íÉÇ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=^peo^bÛë=pí~åÇ~êÇë=çê=dìáÇÉäáåÉë=çê= íÜ~í

~åó=íÉëíë=ÅçåÇìÅíÉÇ=ìåÇÉê=áíë=pí~åÇ~êÇë=çê=dìáÇÉäáåÉë=ïáää=ÄÉ=åçåÜ~ò~êÇçìë=çê=ÑêÉÉ=Ñêçã=êáëâK

ASHRAE Standard Project Committee 97-1999
Cognizant TC: TC 3.2, Refrigerant System Chemistry

SPLS Liaison: Thomas E. Watson

oçÄÉêí=dK=açÉêê*I=Chair
g~ó=cáÉäÇI=Secretary
t~êêÉå=oK=`äçìÖÜG

içáë=iK=iáåG

qÜçã~ë=oK=o~àÉïëâáG

pÜÉäîáå=oçëÉåG

^åÇêÉï=pï~ääçïG

eÉåêó=_~äÇìòòá

qçã=iÉÅâ

`ÜÉêá=tÉääã~å

oçÄÉêí=tK=vçëí

*Denotes members of voting status when the document was previously approved for publication

ASHRAE STANDARDS COMMITTEE 2006–2007

a~îáÇ=bK=håÉÄÉäI=Chair
píÉéÜÉå=aK=hÉååÉÇóI=Vice-Chair
jáÅÜ~Éä=cK=_ÉÇ~

açå~äÇ=iK=_ê~åÇí

píÉîÉå=qK=_ìëÜÄó

m~ìä=tK=`~Äçí

eìÖÜ=cK=`êçïíÜÉê

p~ãìÉä=aK=`ìããáåÖëI=gêK

oçÄÉêí=dK=açÉêê

oçÖÉê=iK=eÉÇêáÅâ

gçÜå=cK=eçÖ~å

bäá=mK=eçï~êÇI=fff

cê~åâ=bK=g~âçÄ

g~ó=^K=hçÜäÉê

g~ãÉë=aK=iìíò

`~êçä=bK=j~êêáçíí

jÉêäÉ=cK=jÅ_êáÇÉ

j~êâ=mK=jçÇÉê~

oçëë=aK=jçåíÖçãÉêó

eK=jáÅÜ~Éä=kÉïã~å

píÉéÜÉå=sK=p~åíçêç

i~ïêÉåÅÉ=gK=pÅÜçÉå

píÉéÜÉå=sK=pâ~äâç

_çÇÜ=oK=pìÄÜÉêï~ä

gÉêêó=tK=tÜáíÉI=gêK

g~ãÉë=bK=tççÇë

oáÅÜ~êÇ=aK=eÉêã~åëI=BOD ExO
eìÖÜ=aK=jÅjáää~åI=fffI=CO

Claire B. Ramspeck, Assistant Director of Technology for Standards and Special Projects

STANDARDS REAFFIRMATION SUBCOMMITTEE 2006–2007*

g~ãÉë=iìíòI=Chair
jáÅÜ~Éä=_ÉÇ~

píÉîÉå=_ìëÜÄó

oK=jáÅÜ~Éä=j~êíáå

_çÇÜ=pìÄÜÉêï~ä

g~ãÉë=tççÇë

*For the 2007 revision in which minor changes were performed
(i.e., updating references), SRS acted as the consensus project committee

This is a preview of "ANSI/ASHRAE 97-2007". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASHRAE/ANSIASHRAE972007?source=preview


CONTENTS

ANSI/ASHRAE 97-2007
Sealed Glass Tube Method to Test the Chemical Stability of 

Materials for Use within Refrigerant Systems

SECTION PAGE

Foreword

1  Purpose ............................................................................................................................................................ 2

2  Scope................................................................................................................................................................ 2

3  Apparatus ......................................................................................................................................................... 2

4  Procedure for Preparing the Sealed Glass Tubes ............................................................................................ 3

5  Aging the Sealed Glass Tubes ......................................................................................................................... 6

6  Analysis of the Tubes ....................................................................................................................................... 6

7  Significance of Results ..................................................................................................................................... 7

8  Safety Requirements ........................................................................................................................................ 7

9  References ....................................................................................................................................................... 8

Informative Appendix A: Calculation of Refrigerant Pressure in Sealed Tubes 
Containing 0.7 mL of Refrigerant ................................................................................................... 8

Informative Appendix B: Bibliography................................................................................................................. 10

NOTE

When addenda, interpretations, or errata to this standard have been approved, they can be downloaded
free of charge from the ASHRAE Web site at http://www.ashrae.org.

© Copyright 2007 American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc.

NTVN=qìääáÉ=`áêÅäÉ=kb

^íä~åí~I=d^=PMPOV

ïïïK~ëÜê~ÉKçêÖ

^ää=êáÖÜíë=êÉëÉêîÉÇK

This is a preview of "ANSI/ASHRAE 97-2007". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASHRAE/ANSIASHRAE972007?source=preview


2 ANSI/ASHRAE Standard 97-2007

(This foreword is not part of this standard. It is merely
informative and does not contain requirements necessary
for conformance to the standard. It has not been
processed according to the ANSI requirements for a
standard and may contain material that has not been
subject to public review or a consensus process.
Unresolved objectors on informative material are not
offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

This is a revision of ASHRAE Standard 97-1999
(RA 2003).

This standard describes a uniform means for testing the
various materials used within hermetic and nonhermetic
refrigerant systems. It is primarily intended as an accelerated
screening tool and can provide valuable information on the
chemical stability of system materials.

This standard was prepared under the auspices of the
American Society of Heating, Refrigerating and Air-Condi-
tioning Engineers (ASHRAE). It may be used, in whole or in
part, by an association or government agency with due credit
to ASHRAE. Adherence is strictly on a voluntary basis and
merely in the interests of obtaining uniform standards
throughout the industry.

The changes made for the 2007 revision were:
• references were updated
• references were numbered in the order they are cited in

the body of the text
• informative bibliography was added as Appendix B

1. PURPOSE

The purpose of this standard is to establish a test proce-
dure utilizing sealed glass tubes for the evaluation of materials
for use in refrigerant systems.

2. SCOPE

2.1 This standard describes the preparation of sealed
glass tubes and the procedure for charging them with
refrigerant, lubricant, other materials to be tested, or com-
binations of these.

2.2 A procedure for aging the tubes, usually at elevated tem-
peratures, is described. The tubes are evaluated by quantita-
tive or qualitative analysis, or both, of the tube contents to
yield information for determining the compatibility or chem-
ical stability of materials in refrigerant systems.

2.3 The technique described may be used for evaluating
many different types of materials. Therefore, the standard
does not describe in detail the preparation of the materials to
be tested prior to placing them in the glass tubes, the condi-
tions of exposure, nor the methods of analysis.

2.4 Detailed safety precautions are included in Section 8,
“Safety Requirements.”

3. APPARATUS

3.1 A sealed glass tube generally consists of a borosilicate
glass tube 9 mm (0.35 in.) OD × 7 mm (0.27 in.) ID × approx-
imately 180 mm (7.1 in.) long with one end formed into a
round bottom. The above are the finished dimensions. The
tube is charged with the refrigerant and materials to be tested
and then sealed in a rounded tip at the other end.

3.2 The tube charging apparatus is illustrated in Figure 1.
This apparatus consists of a manifold (metal or glass), vac-
uum pump, pressure gauge, high vacuum gauge, refrigerant
cylinder, valves, and filling ports. The function of this appa-
ratus is to evacuate the tube, add refrigerant, and seal it
along with the test materials. It is calibrated so that the
refrigerant may be added very accurately by following the
change in pressure on the vacuum gauge as refrigerant is
added to the tube.

3.3 An aluminum block is used for aging the sealed glass
tubes at elevated temperatures. The aluminum block has
cylindrical holes in it to support the sealed glass tubes being
tested. The purpose of the aluminum block is to protect the
tubes from each other in the event of breakage. A further func-
tion is to maintain temperature uniformity. A typical alumi-
num block is illustrated in Figure 2. The holes in the block
should be drilled completely through, and the block should
have a separate removable bottom to simplify cleaning. A
vent may be included to release pressure should a tube burst.
The overall dimensions shall be sized to accommodate the
desired number of sealed glass tubes while maintaining ade-
quate wall thickness. A small wad of glass wool should be
placed in the bottom of the drilled hole to cushion and support
the tubes during aging.

3.4 Individual pipe chambers may be more convenient for
testing a small number of samples, instead of the aluminum
block described above. These individual chambers may be
constructed of metal pipe and closed at both ends with
threaded caps.

Figure 1 Manifold for filling glass tubes.
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