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SPECIFICATION 

1. TITLE OF THE INVENTION

ALUMINUM HEAT EXCHANGER 

2. CLAIMS

1. An aluminum heat exchanger comprising: a

heat exchanger tube formed (1) with aluminum

as a material, wherein

a metal turbulator (2) acting as a sacrificial

anode relative to the heat exchanger tube (1) is

provided inside the heat exchanger tube (1).

2. The aluminum heat exchanger according to

patent claim 1, wherein the turbulator (2) is

formed of a zinc or zinc compound material.

3. DETAILED DESCRIPTION OF THE

INVENTION

The present invention relates to improvements 

to an aluminum heat exchanger. 

Most heat exchangers are made of copper or 

brass but in automobiles and other vehicles where 

there is demand for weight reduction, there is 

development of aluminum heat exchangers where 

heat exchanger tubes are formed using aluminum 

as a material. However, since electrochemically, 

aluminum is a base metal relative to other 

structural metals typically used, anti-corrosion 

measures are required for heat exchanger tubes in 

an aluminum heat exchanger. 

Therefore, conventionally, heat exchanger tubes 

are formed with anti-corrosion aluminum alloys 

with improved anti-corrosion characteristics such 

as aluminum-manganese and aluminum-

magnesium. Also, heat exchanger tubes coated 

with zinc on the inner surface for the purpose of 

further improving anti-corrosion characteristics 

have been used. However, this manner of anti-

corrosion method requires forming a zinc layer on 

the inner surface of small diameter heat exchanger 

tubes and so is expensive from a cost perspective. 

The present invention solves the problems 

associated with conventional aluminum heat 

exchangers, and provides an aluminum heat 

exchanger which is excellent in anti-corrosion 

characteristics, which can be manufactured at a 

low cost. 

The present invention is described in detail 

based on an embodiment illustrated in the 

drawings below. 

In FIG. 1 a radiator R for an automobile is 

illustrated. A heat exchanger tube 1 formed of anti-

corrosion aluminum alloy such as that illustrated in 

FIG. 2 is arranged inside the radiator R. A 

turbulator 2 for improving heat exchange 

performance of the heat exchanger tube 1 is 

inserted into the heat exchanger tube 1. In this 

embodiment, the turbulator 2 is made using zinc or 

a zinc compound material that is an 

electrochemical base relative to aluminum. When 

the heat exchanger tube 1 is filled with coolant, 

this turbulator 2 becomes a sacrificial anode 
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relative to the heat exchanger tube 1 formed using 

an aluminum material with the heat exchanger tube 

1 becoming the cathode and thus protected from 

corrosion. 

Thus, as the turbulator 2 formed of a zinc or 

zinc compound that acts as a sacrificial anode 

relative to the heat exchanger tube 1 is inserted 

into the heat exchanger tube 1 formed of an 

aluminum material, when the coolant filled in the 

heat exchanger tube 1 acts as an electrolyte 

solution, the turbulator 2 becomes the anode and 

the heat exchanger tube 1 becomes the cathode. As 

a result, the turbulator 2 is electrochemically 

corroded by battery action but on the other hand, 

similar to the case of forming a zinc layer by 

applying a zinc coating to the inner surface, the 

heat exchanger tube 1 becomes the cathode and is 

protected from corrosion. 

Note that in the embodiment described above, 

the case of forming the turbulator 2 using a zinc or 

zinc compound material was described but the 

turbulator 2 need only act as a sacrificial anode 

relative to the heat exchanger tube 1 formed using 

an aluminum material. Also, the shape of the 

turbulator 2 is not in particular limited to the shape 

illustrated in FIG. 2. 

With the configuration described above, the 

aluminum heat exchanger according to the present 

invention does not require forming a zinc layer by 

applying an expensive zinc coating on the inner 

surface thereof as in the heat exchanger tubes used 

in a conventional aluminum heat exchanger. Also, 

pitting corrosion caused by pin holes in the zinc 

layer formed by coating and exacerbated by the 

anode-cathode area ratio does not occur. 

However, with the present invention, the 

turbulator inserted into the heat exchanger tube for 

improving heat exchanger performance need only 

be made of zinc or a zinc compound that acts as a 

sacrificial anode relative to the heat exchanger 

tube. Thus, forming of a plurality of fins inside the 

heat exchanger tube is not required so a very 

inexpensive heat exchanger tube can be 

manufactured. Also, a corroded turbulator that was 

the sacrificial anode can easily be replaced with a 

new turbulator so an inexpensive aluminum heat 

exchanger with favorable corrosion resistance can 

be provided. 

Note that in the embodiment described above, 

the description used a radiator for an automobile as 

an example, but the present invention is not limited 

to this and can be applied to a heater core for an 

automobile, a radiator for cargo handling vehicles, 

and the like as well as other aluminum heat 

exchangers. 

4. BRIEF DESCRIPTION OF THE

DRAWINGS 

FIG. 1 is a perspective view of a radiator for an 

automobile according to the embodiment of the 

present invention. FIG. 2 is a partial cross-

sectional view illustrating a part of the heat 

exchanger tube used in the radiator of FIG. 1. 

R. Radiator, 1. Heat exchanger tube, 2.

Turbulator 
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Date: May 3, 2023 

To whom it may concern: 

I, Michael Fletcher, a translator fluent in the Japanese and English languages, on behalf of Questel 

Translations, do solemnly and sincerely declare that the following is, to the best of my knowledge 

and belief, a true and correct translation of the document(s) listed below in a form that best reflects 

the intention and meaning of the original text. 

I declare that all statements made herein of my own knowledge are true and that all statements 

made on information and belief are believed to be true. I further declare that these statements were 

made with the knowledge that willful false statements and the like are punishable by fine, 

imprisonment, or both, under 18 U.S.C. § 1001 and may jeopardize the validity or enforceability the 

patent subject to inter partes review. 

The document is designated as: 

• Japanese Patent Application Publication S55-68595

Michael Fletcher
Signature 

Michael Fletcher 

Print 
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