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Important Notice  

1. Present òTechnical Guideó is intended exclusively as a 
kit of information designed to provide a preliminary 
support to our Present and Future Customers. It 
contains information that is confidential and protected 
by a professional privilege or whose disclosure is 
prohibited by law. If the information in this collection of 
documents has been received in error, you should know 
that it is forbidden to read, copy or use it. Please 
immediately notify us and send it back to us. 

2. In order to improve the quality and the level  of 
information supplied, all information, drawings, pic -
tures, etc. included in this collection of documents 
might change without prior notice.  

3. All the information supplied with present òTechnical 
Guideó are Property of CLIMETAL S.A. Any use, in part 
or in total, of these information out of the scope of intro -
ducing CLIMETAL S.A. Microchannel Exchangers, into 
Customers Ranges, have to be priory authorized in 
writing by CLIMETAL S.A. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PED CERTIFICATE 
 
 



 

Climetal  C/ Isla de Java, 27 | 28034 | Madrid | SPAIN 
Tel +34 91 728 37 50 | Fax +34 91 728 37 57 
E-mail  climetal@climetal.com | Web www.climetal.com  
 

1 The above mentioned values should not be considered as nominal  value of running.  They are 
the limits  from  which the pressure  and temperature  resistance is no more guaranteed. 
 
 

 
 
 
 
 
 

Aluminium Microchannel Heat Exchangers   
 

CERTIFICATE OF COMPLIANCE WITH PED Nº 97/23/EC 

 
PRODUCT TYPE: T14XXX 
 
CLIMETAL, S.A. certi fies, under its sole responsibility, that:  
 
Å All the air cooled condensers are heat ex-

changer made of pipes, intended for group I 
and II cooling fluid condensation. They are 
compared to a set of pipes (in accordance with 
the definition given in article 1st § 2.1.2 
«pipes» PED 97/23/EC). 

Å All these equipments are excluded from the 
area of application of PED 97/23/EC. At the 
most, they fall  under category I in compliance 
with PED article Nº 9 and they are in conformity 
with the requirements of the machine directive 
Nº 98/37/CE (article 1st § 3.6 PED 97/23/EC). 

 

Classifi ed for:  Condensation of fluids: Groups I & II 

PS1: Ò 50 bars 

Burst  pressure  1: > 150 bars 

TS min/max 1:  -30 ºC / +140 ºC 

Conformity and assessment procedure  followed:  Not subjected to PED requirements  

Risk class: Classified «article § 3.3» 

 
 
 

   

 
Agustín Maiz 

CEO 
03/04/2014 
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ALLOYS 
 
 
 
 
Brazing  Al alloys  for  All -Aluminium  Heat Exchanger 

 
Heavy metal brazing alloys cannot be used for 
brazing aluminium due to the melting point of 
aluminium and its alloys and due to the required 
corrosion resistance of the brazed joint. As a result, 
brazing alloys based on aluminium, containing no 
or very small quantitie s of heavy metals and at 
least 70% aluminium, are employed. There are 
hence alloys which themselves have to be re-
garded as aluminium alloys and which often have 
melting point intervals in the range of the alu -
minium brazing alloys which are used.  
 
Brazeable tubes and profiles from Al alloys are 
composed of a clad brazing material, the core 
material which determines the properties of the 
tube or profile, and a thin diffusion barrier of pure Al 
between the clad brazing and the core material. The 
mechanical properties achieved with this multi -
layer composite are really excellent!  
 
Brazing alloys in the aluminium -silicon system 
with silicon contents between 7% and 13% have 
proven successful from strength and corrosion -
chemical points of view. These alloys have melting 

temperatures in the range between 575 °C and 
615 °C. A standard product here is brazing alloy AL 
104 having a melting interval from 575 ð 585 °C. 
The working temperature of this brazing alloy is 
585 °C. Joints made with this brazing alloy show 
good corrosion resistance. As the base material 
may not be melted during brazing, only materials 
having melting intervals above the processing 
temperature of the brazing alloy (minimum 
temperature which is required for brazing) can be 
brazed with this brazing alloy. As a result, it is 
predominantly pure aluminium and aluminium 
alloys with melting intervals above 640 °C which 
are brazed. In practice this means that chiefly pure 
aluminium and AlMn 1 materials are brazed. An 
overview of aluminium alloys which are suitable 
for brazing and those which are not is given in 
Table 1. 
 
Table 1: Overview of the suitability of aluminium 
and aluminium alloys for brazing (from the 
Aluminium Pocket Book). 

 
Material type  Brazing  Soldering  Comments 

Forged material: pure 
and super-pure 
aluminium  

Suitable Suitable  

AlMn Suitable Suitable  

AlMg Conditional Suitable Mg concentrations < 0.6% make wetting more difficult.  

AlMgSi Suitable Suitable Remember strength decrease! After brazing, 
hardening is possible. 

AlCuMg 
AlZnMg 
AlZnMgCu 

Not suitable Possible Brazing causes irreversible damage to material, 
soldering causes a considerable strength decrease. 

Cast alloys See comment Conditional 

Brazing difficult with AlSi brazing alloys standard ized 
in Germany, as the solidus temperature of the base 
material is exceeded. In the USA, brazing alloys of the 
type AlSi10Cu4 (4145) and AlSi10Zn10Cu4 (4245) are 
available, with solidus temperatures of 520 ºC and  
515 ºC respectively. 
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Heat Exchanger components for HVAC & R 

 

CAPS AND BAFFLES 

AW-3xxx 

MPE tubes AW-3102 

AW-3102 mod. 

HEADER 

AW-3xxx 

AW-3xxx LONG LIVE 

FIN 

AW-3xxx 
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BRAZING PROCESS 
 
 
 
 
Brazing Process All -Aluminium Heat Exchanger  

 
Basics about brazing  

Aluminium  brazing is a thermal  process for join-
ing two pieces with a brazing alloy which is an 
aluminum -silicon alloy (Al-Si) whose melting  point 
is appreciably lower  than that of the components. 
 
This brazing alloy is usually placed adjacent to 
or in between the components to be joined and the 
assembly is then heated to a temperature  above 
the brazing alloy melting  point, but below that of 
the components. Upon cooling, the alloy forms  a 
metallurgical  bond between the joining surfaces 
of the components. 
 
Brazing techniques  

The most common brazing methods for alu-
minium heat exchangers are:  
 
Å Controlled atmosphere brazing (CAB) with 

non-corrosive flux.  

Å Vacuum brazing (VB). 
 

Role of the Flux  

Aluminum owes its excellent corrosion resistance 
properties to a tough, very thin, but tenacious oxide 
film. This oxide melts at a much higher temperature 
than aluminum and therefore must be removed 
before brazing can occur. A flux is then used to 
displace, or more specifically, dissolve the oxide 
film barrier coating the aluminum. At brazing 
temperature, the flux melts and spreads over the 
aluminum surfaces, dissolving the oxide film and 
preventing further oxidation during the brazing 
process. The molten flux then wets the surfaces to 
be joined allowing the filler metal to be drawn freely 
into the joint by capillary forces. Upon cooling, the 
flux residue remains on the surface as a thin, 
strongly adherent film. NOCOLOK® Flux is a 
potassium aluminum fluoride salt of the general 
formula K1-3AlF4-6. 
 
Brazing Process  

The following section briefly describes the typical 
production process stream for manufacturing  
brazed aluminum heat exchangers. 

 
Å The time-temperature cycle has to be carefully 

adjusted, because of its direct in fluence on the 
final products. 

Å The temperature  in the furnace must  be 
homogeneous to ensure that melting  of the 
braze filler  metal  starts  everywhere at the 
same time.  

 
Core Assembly  

The individual components are assembled and 
fixed in place in a core builder.  The fixture is 
designed to maintain dimensional stability  during 
the brazing process. 

  



 
 

10 | www.climetal.com  

 

BRAZING PROCESS 
 
 
 

 
Cleaning/degreasing  

This step is to remove residual lubricants and form -
ing oils. A popular cleaning method today is a tech-
nique known as thermal degreasing whereby the 
coils are simply heated to a specified temperature 
and specialty lubricants are flashed off. 
 
Fluxing  

Flux is then applied to the coil as an aqueous 
suspension by flooding, dipping or spraying. The 
slurry concentrat ion, typically in the range of 5% 
to 25%, regulates flux loading. An air blow-off is 
also used to remove excess flux slurry from the 
coil and distribute the flux evenly throughout the 
coil. The most common method still today is to 
apply the flux slurry usi ng a low pressure spray 
over the entire heat exchanger. In recent years 
however, other techniques have evolved which 
are suitable for certain applications.  
 
Source:  
 
 

 
Dry-Fluxing: This technique makes use of powder 
painting equipment modified to work with the flux 
properties.  As the flux is applied dry, there is no 
need to mix flux slurries,  to measure flux slurry  
concentration  and there is no wastewater. 
NOCOLOK®  Dry-static  flux, with a unique particle  
size characteristic,  was specially developed for  
this application. Some care is required  with the 

handling of dry fluxed components as the pre-
braze flux adhesion is less than that of wet fluxing.  
Pre-Fluxing, also known as binder fluxing: The 
concept here is to pre-flux certain heat exchanger 
components such as microchannel tubes, headers 
and manifolds in a paint-line like fashion. The flux is 
mixed with a suitable binder/carrier and the com -
ponents are cleaned, sprayed with the flux mixture 
and dried/cured. The components can then be sent 
directly to th e core-assembly machine or packaged 
for future use.  
 
Sil Flux: Particularly suitable for condenser manu -
facturing, this technique uses a mixture of flux and 
elemental silicon powder, sprayed on the micro -
channel tubes using a binder/carrier. After core 
assembly and during brazing, the silicon powder 
reacts with the aluminum surface to create the 
brazing alloy in-situ, thereby eliminate -ing the need 
for clad fins.  
 
Drying  

Water is used as a vehicle to bring flux on the coil. 
The aim here is to simply remove the water from 
the fluxing stage so that the coil is dry before 
entering the brazing furnace. Drying is usually 
carried out at around 200 °C coil temperature and 
should not exceed 250 °C. 
 
 
 
 
 
 
 
 
 
 
 

  



 

www.climetal.com  | 11 

 

BRAZING PROCESS 
 
 
 
 
Brazing  

NOCOLOK® Flux brazing, also known as Controlled 
Atmosphere Brazing or CAB for short, is carried out 
in an inert atmosphere such as nitrogen in 
continuous tunnel furnaces such as the one shown 
in the schematic. Low volume brazing can also be 
done in batch-type furnaces. The coilõs temperature 
increases as it travels through the furnace. At 
approximately 565 °C the flux will melt, followed by 
the onset of melting of the brazing alloy at 577 °C. 
In the critical brazing zone, where the moisture and 
oxygen are at the lowest concentrations, the filler 
metal flows into the joints by capillary action. 
Solidification of the filler metal takes place in the 
cooling zone whereby a metallurgical bond is 
formed between all components. At the exit end of 
the furnace, the coils are cool enough to be handled 
with gloves. 
 

Flux Residue 

After cooling, the flux residue remains on the 
surface as a very thin, adherent film with a 
thickness of 1 ð 2 µm. It does not need to be re-
moved. The layer of flux residue is non hygro-
scopic, non-corrosive in all standard applications 
and only very slightly soluble in aqueous media. 
Since it is possible that the flux residue can come 
in contact with the refrigerant or cooling media, 
numerous studies were undertaken to prove 
compatibility. In all the s tudies conducted, there 
is no evidence that the flux residue accelerates, 
contributes to or catalyzes the decomposition of 
the lubricant, refrigerant components or dam -
ages any other component of the system. 
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BRAZING PROCESS 
 
 
 
 

Component 
Assembly 

Thermal   
Degreasing  

Cleaning 
Fluxing Drying Brazing Cooling 

 
 

STEP 1 SELECT THE RIGHT ALLOY 

STEP 2 CLEAN DE SURFACES 

STEP 3 REMOVE THE OXIDE LAYER 

STEP 4 CHOOSE THE RIGHT FILLER A 

STEP 5 SELECT THE SUITABLE GAP SIZE 

STEP 6 APPLY SUFFICIENT FLUX AMOUNT 

STEP 7 HEAT METAL COMPONENTS EVENLY 

 
Source: 

7 
Steps to Successful 

Aluminum  Brazing  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUPPLIERS 
 
 




































































































