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Since the new, stricter product energy efficiency standards were implemented in

the household appliance industry, almost all major Chinese refrigerator manufactur-
ers are trying hard to upgrade their products with innovative technology. In recent
years, the market for high-quality refrigerators has been growing fast thanks to the
Chinese people giving preference to high-quality products and to increasing exports.
Meanwhile, Midea is the first company to successfully try the Multi-Co-blowing tech-
nology for improving products based on traditional Cp foaming. These Multi-Co-
blowing systems involve Cp, Solkane® 365mfc and Solkane® 134a.

1. Basic technical profile

The insulation performance of cp foaming cannot be further improved due to its high
vapour thermal conductivity of 12.0 mW/m:-K. As a third-generation blowing agent,
Solkane® 365mfc has the lowest vapour thermal conductivity,10.6 mW/m-K, enabling
it to contribute the best insulation performance to the foam. Besides, due to the low-
er blowing temperature of —27 °C, Solkane® 134a produces very fine foam cells, thus
leading to a foam with an improved insulation performance. The Cp/365/134a Multi-
Co-blowing system is designed to meet the new energy efficiency standards.

2. Production process in brief
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3. Comparison of effect of blowing agent system on
corrosion of refrigerator internal shell material

Static
Mixer

365/
134a

Blowing agent/ CcP Solkane® 365/cp Multi-Co-
Internal shell 365 mfc 30/70 blowing
ABS 0.00 0.12 0.00 0.00
Max. mass
loss % PS 100.00 26.13 0.00 0.00

The table shows that the Multi-Co-blowing system is not corrosive to either ABS or PS
materials, which are used for the internal shells of refrigerators. Compared to pure Cp
foaming, the Multi-Co-blowing system can expand the refrigerator interior shell mate-
rial more effectively, thus potentially reducing product cost.
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4. Product properties in comparison g
4.1 Foam properties in comparison S
Foam properties/ Foam Thermal Compression Dimensional §
Blowing system density conductivity strength stability 3
(kg/m?3) (mW/m-K) (kPa) (%) "
Multi-Co-blowing 30 17.8 160 0.1
C-pentane 34 20.2 140 0.3

The data in the table above shows that Multi-Co-blowing technology can improve
insulation performance. It is obvious that a reduction in foam density coincides with
an increase in compressive strength, so that product costs can be further reduced.

Multi-Co-blowing technology improves

4.2 Product energy efficiency in comparison o )
the energy efficiency of refrigerators.

Refrigerator type/ Normal Energy saving Three-door
Blowing agent type type type
C-pentane system 0.410 kWh/24h 0.398 kWh/24h 0.665 kWh/24h
Multi-Co-blowing sytem 0.370 kWh/24h 0.356 kWh/24h 0.600 kWh/24h

The data in the table above shows that Multi-Co-blowing technology can improve
product energy efficiency for various refrigerator types.

5. Conclusion

1) Multi-Co-blowing technology is an effective and realizable technical route
to improving the energy efficiency of refrigerators. It is useful for product
upgrades.

2) Multi-Co-blowing technology can help to optimize product quality
at reasonable cost.
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Disclaimer:

The use of Solkane®365mfc and of blends containing Solkane® 365mfc might fall within the scope of U.S. patent no.
5,496,866. The following must be noted regarding the USA (until March 5, 2013): (1) Solkane® 365mfc cannot be used in

the USA, by itself or in a blend, as a blowing agent to foam a plastic based on an isocyanate to form plastic foam composi- SO LVAY
tions; (2) Solkane® 365mfc and blends containing Solkane® 365 mfc must not be made, used, offered for sale, or sold in the
USA, or imported into the USA, for such blowing uses; and (3) closed cell plastic foam compositions prepared by foaming a
plastic material based on isocyanate in the presence of a propellant comprising Solkane® 365mfc and/or a blend containing
Solkane® 365 mfc, cannot be made, used, offered for sale, or sold, within the USA, or imported into the USA. To do so can ” =
result in a claim of patent infringement under U.S. patent no. 5,496,866. Solvay will not sell Solkane® 365mfc or blends a PaSSlon f()l‘ ]_)1‘()gl‘ess‘ﬁy
containing Solkane® 365 mfc to any purchaser intending to use the product accordingly.




