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DESCRIPTION 

 
The heat exchangers are essential 
components 
in air-conditioning installations in civil 
facilities and in the thermoregulation of 
industrial installations in which there is an 
exchange of thermal energy between two 
fluids at different temperature levels. In 
general a heat exchanger does not produce 
energy, but is a means of allowing the transit 
of thermal energy from one fluid to a 
temperature level of another that is located 
at a different level 

     

TYPE OF CONSTRUCTION 
TYPE OF CONSTRUCTION 

 
Brazed heat exchangersare a type of heat engine versatile, with highly efficient heat transfer 
and suitable for every kind of application and need: in cooling systems, chillers and free coolers, 
industrial applications for pasteurization, heat pumps, food industry , recovery of waste heat, 
machine tools, lubrication systems for cooling hydraulic oil. 
They are made up of a pack of corrugated plates without gaskets, welded together by brazing 
copper in a vacuum furnace. Its advantages are pressures, high temperatures and reduced 
dimensions. 
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OPERATION 

OPERATION  
 
They consist of bundles of corrugated metal plates enclosed by a casing; inside the plate pack are 
created 2 scroll circuits, called primary and secondary circuit, within which the fluids lap in counter 
current against the opposing faces of each plate.The corrugations of adjacent plates are touching 
forming fragmentary ducts which are very thick, so that the motions of fluids are extremely 
turbulent. The four holes on each plate and the perfect alignment of the plate pack, allow the 
formation of four supply manifolds and collecting the fluids that are removed to the outside 
through four passages (threaded nozzles or flanged connections) located on the initial plate. 
The heat exchangers used to transfer the thermal energy from the primary circuit to the secondary 
circuit will be of the plate type, with high efficiency and 2 primary accesses and 2 secondary, 
parallel to each other, all on the side of the fixed plate, with flanged or threaded connections . 
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Sheet for cooler selection  /  Modulo richiesta dati 

 

Date  / Data :  

Customer   /  Cliente: 

Name of applicant  /  Nome del richiedente: 

Phone  /  Telefono: 

    Note 

Total power engine Potenza installata: KW   

Power  to be dissipated Potenza da dissipare KW   

Oil flow rate Portata olio lmp   

Inlet oil temperature Temperatura ingresso olio °C   

Oil viscosity Viscosità olio cst   

Water flow rate Portata acqua 
 

lmp   

Inlet water temperature Temperatura ingresso acqua °C   

 

 

 

MAX DIMENSION AVAILABLE                           
INGORMBRI MASSIMI DISPONIBILI 

 

A = 

 

B = 

  

C = 
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USE AND MAINTENANCE OF THE CSP SERIES BRAZED PLATE HEAT 
EXCHANGER 

INSTALLATION 

The following installation position is recommended: the vertical or in the position shown below, taking care to leave 
enough space to make maintenance easier. The most suitable position must be chosen in such a manner that the 
discharge of the fluids from the inside of the exchanger is the most simple and natural as possible. For better heat 
exchange efficiency, the vertical position is the one most recommended. All other positions may cause a drop in 
thermal efficiency. In applications of the refrigeration system or in systems where bi-phase fluids may be used, all 
heat exchangers are to be mounted vertically. Never mount exchangers with connections facing downward. All 
exchangers should be supported by brackets or supports, never fasten them to the structure of the machine or plant 
with only connections or rigid piping. 

ATTENTION 

check and ensure that no vibrations or pulsations of the system is transmitted to the exchangers, as this would result in 
mechanical failure of the connections. To avoid this is the surrounding area connections have been reinforced but we 
recommend installing it between the heat exchanger and the source of the vibration system which can absorb the 
mechanical stresses.  
The studies carried out by the most important institution in the field of heating systems and district heating (the 
Finnish), have shown that the service life of the heat exchangers in brazed plate heat decreases if you hav faulty or 
inadequate regulation systems. Below are some of the most important factors that have a detrimental effect on the 
service life of the CSP:  
• Control valves oversized  
• Excessive and sudden changes in pressure  
• The poor quality of the control valves  
• The incorrect calibration of the adjustment system  
• The wrong position of the sensor for temperature control

ATTENTION 

for the installation of new systems or reconditioned ones, before connecting the pipes to the BPHE, it is recommended 
to clean the pipes and remove any debris, also it is  recommend to use a filter with a mesh of 500 µ, as in the case of 
refrigerating applications, the obstruction of a single channel of the water circuit would lead to the freezing and the 
subsequent mixing of the water and the gas refrigerates  
Note: During and after welding on the exchangers there must be no dark colours present. If during welding the flame 
has a yellow straw colour there is no danger of corrosion. 
  
Example: TIG or MIG welding of a connection 
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ODS brazing connections 

Clean and degrease the contact surfaces. Apply a solvent-based hydrochloride with a brush. Insert the copper pipe in the 
connection of the heat exchanger and braze it with 45-55% silver solder. Be careful not to point the flame in the direction of the 
plate pack, but only at the junction to braze at a maximum temperature of 650° (1200 °F). To avoid oxidation, the heat 
exchanger must be protected from the inside with nitrogen N2. Use a damp cloth around the connection, to avoid excessive 
heating. During the brazing hold the pipe in a fixed position. TIG or MIG welding techniques.  

NOTE: Excessive heating during the brazing process can lead to the fusion of copper and consequently to breakage 
of the heat exchanger! 

Connections to threaded attachments  

Mount the brazed exchanger and then connect the pipes of the exchanger via the threaded attachments. Screw the 
fitting to comply with the limits described in the table in the chapter on the positioning of the heat exchangers.  

Starting 

before starting installation, verify that the design data transcribed on the plate exchanger, conform to the required 
heat. Check that joints between the threaded connections and the pipes of both are well done to allow good sealing. 
The pumps which feed the BPHE must be equipped with "shut-off" valves. Pumps having an operating pressure higher 
than that of the system shall be equipped with safety valves. The pump must not suck in air in any way, in order to 
avoid the "water hammer". To avoid sudden changes in pressure, the pumps have to be started with closed valves. The 
valves of the feed lines and return lines must be opened slowly and as far as possible simultaneously, until it reaches 
the desired operating temperature. All variations in pressure must be avoided. During loading, any air in the system 
piping must be removed via the vent valves located along the pipes. If the air present in the heat exchangers is not 
discharged completely, the declared yield may deteriorate as not all the sharing surface will be used for the heat 
exchange. In addition, the residual air increases the risk of corrosion. Just as for the start-up also during close down 
the flow should be stopped slowly and possibly on both circuits (I ° and II °). If you cannot stop the flow at the same 
time, then, the first to be closed is the hottest one. During periods of inactivity of the installations which  are more or 
less long, the exchangers should be completely drained and cleaned inside. This is very common when the exchangers 
are outside and then subjected to freezing conditions in winter, or in the case where the heat exchange is conducted 
with aggressive fluids or particularly rich in solids in suspension.  

Operations 

After starting the installation make sure that no pressure change has occurred. If the heat exchanger is installed 
between a control valve and a differential pressure controller, make sure that the simultaneous closing of both devices, 
will not lead to a "water hammer". In district heating plants, particular attention must be paid to the fact that the 
pressure of the secondary circuit is the same as that of the primary circuit, connected directly to the main network. 
Doing so may cause a "water hammer" that would be passed via the back of the heat exchanger. Check the functional 
efficiency of the control devices (cf) .and connections to the pipes  
The operating conditions must always be the same as those of the project, any change may cause malfunction or damage.  

Note: the "water hammer" and the sudden pressure changes can cause internal or external losses of BPHE. provide for 
a grounding of the exchanger in order to avoid the phenomenon of stray currents. 
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Frost protection 

freezing is the main cause of breakage of the heat exchangers in brazed plate. To avoid this phenomenon, simple 
measures are to be adopted such as: the use of anti-freeze such as ethylene glycol % or propylene glycol %, if the 
operation provides thermal temperatures close to freezing point = 0 °,  fluid can enter from the top and exit from the 
bottom, the use of a filter to prevent impurities to obstruct the passage of the fluid in the channels of the exchanger, the 
use of a protection thermostat for temperature control and a flow switch to guarantee a constant flow before, during 
and after starting the compressor, the use of additional connections for the insertion of the probes inside the heat 
exchanger, placed on the opposite side of the input and output of the circuit of the fluid to be cooled.  

Fouling 

it must conform to DIN concerning the use of drinking water and water for heating, to Vd-TÜV regulations, 
regulations, to the norms of the GFW, and to the charactistics stated on the page of this manual. There are many 
factors that can lead to fouling of the heat exchangers to plates, such as for example: the low velocity of the fluid, the 
high temperature, the erroneous distribution, poor water quality, etc. One of the tools to prevent clogging of the brazed 
heat exchangers is the installation of simple hydraulic filters with a mesh of between  
0.5 and 0.8 mm, in this way all the particles up to 1 mm will be blocked. It is necessary  
that the velocity of the fluids inside the BPHE's is high, so as to generate high turbulence and decrease the risk of 
fouling. The formation of calcium on the surface of the plate heat exchangers used for heating or hot water production 
equipment, can occur at temperatures above  
60 ° C. Therefore, the high turbulence and temperatures below 60 ° C reduce the risk of lime scale deposits. During the 
closing phase of the plant, close first the side of the primary circuit (the one further down) and then the side of the 
secondary circuit. While starting open first the secondary side and then the primary side. These two latter procedures 
will avoid excessive overheating of the heat exchanger.  

Note 

poor water quality leads to and increases the risk of clogging and corrosion.  
Cleaning: in cases where the heat exchanger is clogged because of poor water quality (high degree of hardness or rich 
in suspended particles), it is necessary to clean it, by circulating a cleaning liquid by force into the interior.. For this 
purpose one can use a system consisting of a pump with a high prevalence and a tank containing the light acid (5% 
phosphoric acid or 5% of oxalic acid diluted in water). For effective cleaning the flow rate of the liquid detergent must 
be at least  
1.5 times the operating heat exchanger and forced circulation should last at least 8-10 hours 

INSTRUCTIONS 
FOR CLEANING 
OF BRAZED PLATE HEAT EXCHANGER  

FOR CLEANING  

In some applications, the tendency to fouling can be very strong, for example, when using very hard water. It 'always 
possible to clean the exchanger by circulating a cleaning liquid (CIP). Use a tank containing light acid, 5% nitric acid, 
or, if the exchanger is frequently cleaned, 5% oxalic acid. Circulate the detergent inside the exchanger: for effective 
cleaning the flow rate of the detergent must be at least 1.5 times the normal load. Rinse thoroughly with water to 
remove all traces of acid before putting the system into operation. Carry out this cleaning at regular intervals.
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FILTERS  

The use of a filter is highly recommendable if it is assumed that particles of magnitude greater than 1 mm are present 
in the fluid. Sizes smaller than 1 mm do not cause any problem. 

                                               

Heat exchanger Weak 
acid
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Scambiatori di calore a piastre ispezionabili 

 

Description 
 

A plate heat exchanger is a device with the 
capacity to retrieve the heat present in a 
fluid, transferring it to another fluid. The two 
fluids never mix because they are divided by 
metal sheets. 
These sheets, called plates, are very thin and 
are corrugated to enable transfer of the 
highest possible quantity of heat for each 
surface unit. The plate heat exchanger is 
manufactured so as to guarantee such heat 
exchange with maximum safety. 

 

 
 
Heat exchangers with screws are made of : 
- Support column 
- Support bar (It support grooved plates and pressure plate.) 
- Pressure plate Mobile steel plate. In some instances pipes can be connected to it (Multi-pass) 
- Tie rods 
- Guide bar 
- Grooved plates Heat is transferred from one medium to another by mean of thin grooved 

plates. The number of plates determines the overall heat exchange surface. 
- Connections  The holes in the plate of the frame enable the fluid to enter the heat 
- exchanger. 
- Fixed plate 
- Tightening nuts They push grooved plates one against the other. 
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Operating principles  
 
There are three different kinds of heat transmission: 
 
· irradiation 
· conduction 
· convection 
 
The operating principle of the heat exchangers is based on convection and conduction. Let's 
consider two fluids flowing within two coaxial pipes. Let's assume that the temperature of the 
fluid contained in the inner pipe is higher than that of the fluid in the outer pipe. Firstly, let's 
consider the case where both fluids flow in the same direction.  
The standard formula: 
Q=KS (ta-tb) 
is not applicable, because it applies only when temperatures ta and tb are constant. In this case, 
instead, the temperature of the heating fluid (A) is t1 at the inlet and t2 at the outlet and 
obviously t1>t2. The temperature of the heated fluid will be t0 at the inlet and t01 at the outlet 
and t0 must be higher than t01. The above formula is still approximately valid considering the 
average temperatures of the heating fluid and heated fluid. 
So: 
Q=KS((t1+t2)/2)-(t01+t0)/2) 
In this case of direct flow (equi-flow), heat exchange is very active in the first part of the pipe, 
where there is a significant difference of temperature between heating fluid and heated fluid, 
while it is not very active at pipe end, where the difference of these temperatures is limited. 
To avoid this issue we have fluids flowing in opposite directions (counterflow) so as to maintain a 
significant temperature gap between the two fluids, ensuring a smoother heat exchange among 
them. That is why all plate heat exchangers feature counter-flow. The plate heat exchanger 
includes a 
variable number of corrugated metallic 
plates with holes for the passage of the 
two fluids which exchange heat. They 
form channels which enable fluids toflow alternately in oppositedirections. 
The fluids always remain separated by two gaskets. Plates feature a typical fishbone corrugation in 
the middle, facing alternately in opposite directions. The gaskets have two functions: fluid 
containment in the plate outer area and fluid deviation alternately inside the exchanger. 
A fluid entering the primary circuit is allowed to access the passage to the channel between the 
first two plates, instead it cannot access the second passage. In the secondary circuit, the fluid 
finds the first passage closed while the second passage is open. This results in two thin layers of 
fluids divided by a metal sheet. Thus, heat exchange is maximised. Plate undulation facilitates fluid 
turbulence and enhances plate rigidity. 
 
There two main types of circuit: 
- figure A: single (1-1) 
- figure B: multi-pass (2-2/3-3/4-4) 

  
The first type of circuit is shown in figure A, where both primary and secondary circuit cross the 
fixed plate; in this kind of circuit the fluid crosses the exchanger and returns back after reaching 
pressure plate. The second type of circuit is shown in figure B. The presence of an intermediate 
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plate causes an additional passage, as if two or more plates are connected in series. This kind of 
flow requires connections on the mobile plate. 
Caution: different kinds of circuit do not determine the overall dimensions of the exchanger; 
they simply require different connections. 
 
 

 
FIGURE A: SINGOLAR                                     

      
FIGURE B: MULTI-PASS  

 
 
 

Recommends 
 

Ciesse s.r.l. recommends as well the installation of drain valves for both supply pipes, so as to be 
able to drain the exchanger before opening it, avoiding problems to the nearby equipments. 
It is useful to mount connections for cleaning between the valves and the exchanger. For instance 
it is possible to perform chemical cleaning without having to disassemble or open 
the exchanger. 
Ciesse s.r.l. recommends to observe the following cautions: 
Caution: 
· Tensions or thermal expansions must not be discharged on the attachments or on the 
exchanger. The mobile plate must never be connected to a fixed point. Any 
tension due to thermal expansion may cause leaks. 
· Before connecting any pipe, ensure that there is no extraneous matter inside the equipment. 
· When performing connection, ensure that pipes do not stress the plate heat exchanger. 
· Do not act in rough manner connecting pipes to threaded connections up to 2" 1/2. 
To avoid water hammers, do not use fast closing valves. The "water hammer" is a short pressure 
peak which may occur when starting or stopping an hydraulic system; it causes a pressure wave 
which crosses the pipe at the speed of sound. 
It may cause serious damages to the equipment (for instance seals may escape from their 
position and fluids may leak outside). 
· In case inhibiting agents are used, Ciesse s.r.l. suggests to verify that these do not interact with 
the materials of seals, plates and connecting parts.  
Multi-pass units (with connections on the fixed plate and on the pressure plate) 
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It is important that the plate pack is properly tightened, before connecting the pipe. 
Caution: 
· To facilitate disconnection of heat exchanger and plates, it is necessary to connect a 90° elbow 
to the connection in the pressure plate, directed upwards or laterally, with another flange 
located just outside the heat exchanger profile; such 
connection is necessary to let the pressure plate slide up to the support when opening plate 
pack. 
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