REPORT
INTERTEK TESTING SERVICES

1717 Arlingate Lane COLUMBUS, OHIO 43228

SINCE 1836

ORDER NO.: 3087670(revised} Page | of 4 DATE: January 6, 2003

REPORT NQO. 3087670(revised)
RENDERED TO:

MJIRD-ICE 32 Division
5607 Candiewood Drive
Houston, TX 77056

STANDARD AND TEST USED: SAE J2670, Stability and Comparibility Criseria for Additives and Flushing
Materials Intended for Use in Vehicle Air-Conditioning Systems Using R-134a (Proposed Draft).

AUTHOREIZATION: The test was authorized by Mr. John Blalock: Purchase Order No JRLALOCK:.

SPECIVIEN DESCRIPTION: The tests were performed on specimen identified by the client as Sample ICE32
enhiancing additive, GM 12345923 PAG Refrigeration Oil, and AC Delco Mineral Ol (525 Viscosity),

CONCLUSION: This report describes the resulzs of the sample lubricants and ICE 32 additive in accordance with
SAE J2670. The test evaluations were conducted at Intertek Testing Services located in Columbus, OH between
TI/16/05 and 12/16/05.

See Appendix A, B, €, and I) for reported data.
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Aaron Payne John Sencdiak
Chesnigt [ab Manager
Analytical Laboratory Analytical Laboratory
Subject: An independent organization testing for safety, performance, and certification.

This reportIs for te exviusive use of INTERTER s Client and is provided pursuant to the zgreement between INTERTEK and itz Client INTERTER s responsibility
and Bability are mited 16 the erms and conditions of te anreament INTERTEE assumss no Hability 1o any party, ather than to the Client is aceordance with the
agreement. for any loss. expense or damage soeasioned by the ase of this report. Only the Cliem is avthorized 10 copy ot disinbute this report aud then oalby i
ertiely, Any use of the INT. merng or ong of ity marks {or sale or advertsement of the tested material, product or service nwst first e approved i
it ATER. The observations and test vesults i this repent by isel does net imply fhat the material, product or service 15 or hes ever beet uinder an INTE

zerliflication proyram.
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Appendix A

Stability Testing
Resuits, Physical Properties

Tube I | Refrigerant Luabricant Tetat Acid Refrigerang Dissoived Dissoived Dissolved
NMumber Decomposition Copper Aluminum fron
{mgKOH/ir (o by weigil) ] {ppmyj {ppm) {ppm}
Contral | 99% 134a W PAG 44 A2 .03 <05 § <05 | <08 2 1 1 <F ¢ <l <1 2 01
1% R-12 Vi Mineral
Gil
Sample 949% 134z %4 PAG 02 a2 02 <B5 I <05 =05 Bt 1 1§ o<l <} <} i i !
1% R-12 % Mineral
Ol

Results, Visual Inspections

Tube I} § Refrigerant Lubricant Additive Visual " Visual Visual Visual Particles/Precipitates/
Inspection, Laspection, Inspection, Inspection, Insoiubles
liquid phase Copper Steel Aluminum
Conrrol 99% 134z W PAG Biank ofofcfoetctofololofolodo None None | Nonc
1% R-12 ¥ Mineral Qil - 1
Sampie 99% 1 34da Y PAG 1CE32 Dioiogorofofkololofoiolo None None None
1% R-12 § % Mineral Ol '

Eiguid Phase Visual Ingpection Lepend
=0 =Nochange #la= Slight darkeming *1b=Cloudy 1a  *2a = Moderawe datkening  =2b = Cloudy 2a
*3a = Extreme darkening “3b= Cloudy 3a  *4a = Opaque
Steet Conpen Yizual Inspection Lepend
*{ =No change *1 = Slight darkening  #2 = Slight discoloration  *3 = Moderate copper plating =4 = Heavy copper plating

Copper and Aluming Visual Inspection Legend

0 =No change  *1 = Slight tarnish =2 = Slighu corrosion =3 = Maderate corrasion 4 = Heavy corrasion

The above samples comply with the following acceptance criteria:

L. The presence of the additive or flushing agent shall not canse an increase of refrigerant and/or lubricant decomposition whe
compared to the neat samples via rank order analysis* of total acid increases.

2. The presence of the additive or flushing agent shall not cause an increase of corrosion or copper plating of the tested metal
coupens when compared (o those tested in the neat samples via rank order analysis*,

3. The presence of the additive or flushing agent shall not cause an increase in particle, precipitates, or insolubles in the sealed

tubes when compared to those tested in the neat samples via rank order analysis*.

*Rank order anabysis is defined a3 ordering both the three contral groups’ and the three samples’ numeric resuits. A test Gailure i defined as 2 (otal separation of th
numeric results of the sample and control groups wiiere the sample’s results negatively affected the desirable properties of the flushing agent or process fluid. A puss
test is defined 25 having overlapping sets of numeric results of the sample and control groups, or 2 total separation of the numeric results of the sampie and the control
groups where the samples” resubts positively affocted the desirable properties of the flushing agent or process iuvid,

Subject: An independent organization testing for safety, performance, and certification.

Thiz report is for the exaiusive wse of INTERTEK s Client and ie provide
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H 2!, product or service is or has ever been under an INTERTEE certificarion program.




Order No.: 3087670 Page 3 of 4

Appendix B

Nonmetallic Materials Compatibility

Tube ID Refrigerant Lubricant Additive Visual Inspection, Particles/Precipitates/
ligguiel phase. Inseluiles
Control 134a W PAG Blank 0 Noae None None
4 Mineral Ol
Sampie | 134a ¥ PAG iCE 32 0 Neme None Nane
W Mineral Oil b (80/20 mix) 1

Physical Properties

Control
Material PTFE Skived * Polyester™ HBNR Neoprene WRT NBR
Sheet* O-ring** O-ring > O-ring**

Tad
=)
N

Hardness 9 | 9l 91 91 87 ¢ 88 R o6 ¢ 06 | 67 § 7 72 80 8 : 80 F 71 F 70 69

Volume 255 270 28 8 31 b .30 31 28 § 289 1 28 % 40 | 41 A2 B 40 F 43§ 44 § 41 41 A{
(in cm?)

*Shore Durometer D
**Shore Durometer A

Sample

Material PTFE Skived Nylon 66~ Polyvester* HBNR Neoprene WRT NBR
Sheet* O-ring** O-ring** O-ring**

Hardness 94 89 80 88 | 87 1 88 66 ! 66 63 71 70 72 50 79 80 70 70 70

24 3 23 3000 208028 0 278 27 40 ) 40 F 41 F 40 | 41 L 42 F 415 40 1 4C

Ay
L
=1

L7

Volame 1§ .2
{in cm}

*Shore Durometer DD
**Shore Durometer A

The above samples comply with the following acceptance criteria:

1. The presence of the additive or flushing agent shall not cause an increase or decrease in hardress when compared to those
tested in the neat oil via rank order analysis®.

The presence of the additive or flushing agent shall not cause an increase in particles, precipitates. or insolubles in the seale.
wbes when compared to those tested in the neat oll via rank order analysis®,

The presence of the additive or flushing agent shall not cause an increase or decrease in volume when compared to those
tested in the neat oil via rank order analysis®.

N

LS

“Rank order anaiysis is defined as ordering both the three control groups’ and the threg samples” numernic resulis. A test faiture is defined as a total separation of th
aumeric results of the sample and control groups where the sample’s. results regatively affected the desirable properties of the Hushing agent or process fluid. A pass
tesi 15 definied as having overlapping sets of numeric results of the sample and control groups, or # 1otal separatton of the numeric results of the sample and the contro!
groups where the samples” results positively affected the desirable properties of the fushing agent or process fluid

Subject: An independent organization testing for safety, performance, and certification.
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Appendix C

Viscosity Testing

Tube ID Labricant Additive Viscosity @ Viscosity @ 100°C
40°¢
Control Y PAG NiA 1200 § 1296 | 1296 § 248 [ 2448 [
Y Mineral Oif 1294 24.7
Sample % PAG ICE 32 31011368 [ 1311 § 248} 248 V248
(double concentration) Y Mineral Qi) (80720 mix) 130.9 24.8
% Difference 1.15% 0.4%

The above samples comply with the following acceptance criteria:

I The presence of the additive or flushing agent shail not cause a change of kinematic viscosity more than 5% when comparet

to the neat sample.

Subject:

An independent organization testing for satety, performance, and certification.
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