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3 Intended use
LWC-PHEs have been designed and manufactured for applications utilizing 
hazardous media which require higher operating safety (e.g. pressure).
In the refrigeration industry, these applications mostly include evaporators, 
condensers, de-superheaters or sub-coolers. Their common feature is that a 
refrigerant does latent work in the laser welded channel (e.g. ammonia, R22 
or other HFC).

3.1 Evaporator
During operation of the LWC-PHE a refrigerant is evaporated and the 
amount of heat required for this process is taken from a secondary liquid 
(e.g. water, glycols, oils or others) which cools down as a consequence.
The evaporating refrigerant flows in the cassette’s welded channel. Due to 
the evaporating process (boiling), the flow is always directed from bottom to 
top. The second medium, the secondary liquid, can either be guided as a 
countercurrent flow (dry evaporation) or as a cocurrent flow in the same di-
rection (flooded evaporation). Since latent work is done at one temperature, 
the direction of flow has only a slight effect.

3.2 Condenser
Gaseous refrigerant is condensed in the condenser thereby releasing heat. 
This amount of heat is transferred to a cooling liquid (e.g. water) which 
heats up as a consequence.
The condensing refrigerant always flows from top to bottom in the welded 
channel of the cassette in order to ensure an unrestricted condensate drain. 
The cooling liquid flows from bottom to top as a counter current flow in re-
lation to the refrigerant.

3.3 De-superheater
The de-superheater represents a special application to remove, in the course 
of a refrigerant circuit, the useful heat from the refrigerant hot gas between 
the compressor and the condenser.
The refrigerant hot gas is guided within the welded channel of the cassette 
and heats up the second medium (e.g. water) as a counter-flow. The hot gas 
flows from top to bottom to be able to drain condensate that may have been 
produced.
LWC | 1-2004
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When selecting the sealing material, the hot gas inlet temperature must be 
taken into account with regard to the maximum permissible operating tem-
perature.

3.4 Fluid sub-cooler
Fluid sub-coolers are used to sub-cool the condensate emerging from the 
condenser.
The liquid refrigerant/condensate flows in the welded channel of the cas-
sette and can be cooled e.g. by water.

ATTENTION

The LWC-PHE must not be used as an economizer! 
Such application would lead to the liquid refrigerant being sub-cooled by 
the evaporating refrigerant, and as a consequence, refrigerant would also 
flow on the gasketed side of the cassette which – for technical safety reasons 
– is not permissible .
LWC | 1-2004
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4 Review and description

4.1 Cassettes
Each LWC cassette is composed of two heat exchanger plates laser welded 
together: the base plate (A) and the counter-plate (B). The base plate is a nor-
mal heat exchanger plate. The counter-plate (B) is a special plate shaped at 
the inlet and outlet area such that the flow gap within the welded channel 
will have the correct geometry.

4.2 Gaskets
To seal the cassettes, a special “double height“ gasket is required. This gas-
ket can be a combination of two different sealing materials, one for the field 
gasket and the other for the ring gasket.

A-Plate B-Plate

Welded seam

Double height gasket
LWC | 1-2004
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The field gasket is made of a standard elastomer, such as NBR or EPDM 
which seals the flow gap of the gasketed side. The ring gasket consists of an 
elastomer optimized for the specific application, such as chloroprene (CR), 
and it seals the transition from one welded flow gap to the next.

Ring gasketField gasket
LWC | 1-2004
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4.3 Cassette packages
In addition to the standard 4-hole cassettes with a double height gasket, the 
cassette package is composed of a first plate with a single height 4-hole gas-
ket, a first cassette with a single height gasket and an end plate with a dou-
ble height gasket. Regardless of any changes to the plate pack, the first plate, 
the first cassette, and the end plate are always required.

4.4 Shift cassettes
In case of a multi-pass PHE’s, specially prepared cassettes are used to guide 
a medium through the PHE either in two-pass or in multi-pass configura-
tion.

4.5 Frames
LWC cassettes are used in the plate heat exchanger frames of the NT series. 
To meet special requirements in the refrigeration or chemical industries, the 
frames can be adapted with regard to the connections and/or the accesso-
ries.
As standard, the frames are designed according to the AD 2000 Merkblätter 
as well as to the European Pressure Device Directory 97/23/EC.
As an alternative standard, frames can also be manufactured to meet ASME 
VIII Division 1 and accepted with a U-Stamp.
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The frames are available with flanged connections according to DIN in the 
designs shown below.
The connections with structural metal parts and pre-welded flanges are also 
available with tongue and groove according to DIN.

OFT Industrial connection GFT Rubber insert connection

MFT Metal insert connection VFL Welded neck flange

Special connections according to ANSI, JIS, etc. upon request.

4.6 Accessories
Safety screens as well as drip pans providing an additional protection 
against hazardous media are available as special accessories for LWC-PHEs.
LWC | 1-2004
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5 Application limits

5.1 Temperature
Maximum and minimum operating temperatures are mainly determined by 
the sealing material used and by the type of flow media.
The following table is meant to give you a rough guideline. Higher operat-
ing temperatures reduce the operating life of the gaskets, for which reason 
we require that the maximum temperature limits are not exceeded.

When selecting the gasket material, take into account its resistance to chemi-
cal attack by the fluids. When in doubt, have this resistance checked by GEA 
Ecoflex.
NBR and EPDM can be used as gasket materials for the standard glycol 
based refrigerants. Chloroprene is suitable for the refrigerant ammonia and 
most of the Freon based types (R22, R404A, etc.).
Regarding the frames, the minimum operating temperature of –10°C has to 
be taken into account. For applications below this temperature, use special 
frames made of low temperature materials.

5.2 Pressure
The maximum operating pressure limits are determined by the frames as 
well as by the cassette/gasket combinations.
Different frames are available for various pressures (10, 16 and 25 bar). In 
technical refrigeration field, predominantly 16 and 25 bar frames are used.
For more details, please refer to the following table.

Type of gasket Lower 
temperature limit

Upper 
temperature limit

Medium

NBR -30°C 125°C Product

EPDM -35°C 150°C Product

Chloroprene (CR) -35°C 90°C Refrigerant

LT-NBR -45°C 20°C Refrigerant

HNBR 0°C 125°C Refrigerant
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