
1' 1'

1' Fresh Water = 62.4 #/Ft
1FT x 1FT X 1 FT = 1FT = 62.4 #'S

3

3

12" 12"

12"

BASE AREA=12"X12"=144IN
2

PRESSURE HEAD

62.4lbs/144In =.433lbs/ft
EVERY FT OF HEIGHT WATER
GENERATES A PRESSURE OF .443#/In

2

2

.433PSI/FT

PRESSURE - WHAT A CONCEPT!

P=.433XhxSg.

1



1000 Ft

Water in a 55 gallon drum on the top of a
hill. 1" hose as shown. What pressure is
shown on the gage?

Static Pressure
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Force Multiplier

F=PXA Where:
F= force
P=pressure
A=Area

We gain a force advantage (multiplier) at the cost of stroke
(distance). This is always the 'area ratio'.

4:1 Area Ratio
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Oil Compression

Oil is compressible - About 1/2% of it’s total volume
subjected to pressure is compressed for every 1,000
psi increase in pressure.
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Oil Compression

So why is oil compression / oil decompression important? Look at the following example.
500 Ton Press with a single cylinder ... Forget about the pipes and block volume for
the time being
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FLOW

FLOW= VOLUME / TIME or Gallons / Minute or In /Min

Q=AXV / 231 where: A=Area In2
V=Velocity In / in
Q=Gallons per Minute

3

What goes in Must come out

1Gallon 1Gallon

Velocity= (.3208 x Q) / Area

Area = (3.14) X Dia2) / 4

Since the flow rate remains the same on both ends, the velocity must increase.

The increase in velocity is proportional to the area difference
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Laminar vs. Turbulent Flow
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VISCOSITY
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VISCOSITY INDEX

Viscosity Index - The amount Viscosity changes with

temperature is defined by a factor called Viscosity Index. The
higher the number the less the oil viscosity will change with
temperature.
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Engineering Data
Flow Thru Orifice

17



Work / Power
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Power To Heat

Hp=
(P) X (Q)

1714

11



How Much Power ...
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Heat Exchanger
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Oil / Water Cooler
Series BWT

�

�

�

�

�

�

�

�

High exchange efficiency

Equally distributed turbulent flow

Little installation space required

High fatigue life

Low water consumption

Maintenance free

Broad temperature range

Easy installation

DE 34 0001
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Bühler Technologies GmbH
D - 40880 Ratingen, Harkortstr. 29

Tel.: + 49 (0) 2102 / 4989-0 Fax: + 49 (0) 2102 / 4989-20
e-mail: fluidcontrol@buehler-ratingen.com



Why Coolers?

Why Bühler?

Description

There are basically two main concepts in the development of
fluid power systems. One is to design systems minus a
cooler and if the operational conditions show in practice that
the system needs a cooler to install it later.
This however requires compromises that usually result in
financial overspend.
The other concept recognises that a system originally
designed with an integrated cooler can be built more
compact, needs less installation space and runs more
reliable due to the stabilized temperature of the fluid.

Since water is becoming a precious resource, significantly
reduced water consumption is favoured by the system
designers. After over 25 years experience in design and
sales of traditional tube and shell heat exchangers Bühler
recognised that a new concept was required to meet the
increasing demand for water conservation.
The plate heat exchanger fulfills this requirement particularly
for the fluid power market.
In cooperation with a well-known international manu-
facturer of plate heat exchangers, Bühler has developed a
comprehensive range of braced plate coolers specifically
for fluid power applications. Bühler has been offering this
new concept of oil / water coolers now for over five years with
increasing recognition and success.

If our comprehensive standard range of products does not
have an answer for your application we will be pleased to find
special solutions for your application.

The data contained in this leaflet is sufficient to determine
the right cooler for your application. However, we can offer
you a software which makes this sizing easier.

The BWT oil / water coolers consist of a number of profiled
stainless steel plates. The direction of the profile is reversed
on every other plate so that the ridges on adjacent plates
intersect with another forming a network of contact points.
The subsequent brazing process creates a very compact
and pressure resistant package, which virtually utilizes all
material for heat transfer.
Compared with traditional systems the complex geometry of
the BWT plate cooler provides a highly turbulent flow with
very equal distribution resulting in an outstanding heat
transfer efficiency. Even at lower velocities a turbulent flow is
insured which is constantly changing direction due to the
profile and thus disturbing the boundary layer.
BWT plate coolers are much less prone to fouling than
coolers of traditional design thanks to the smooth surface
quality of the cooler plates and the turbulent flow. Experience
shows that fouling is not a problem in plate coolers providing
the application parameters have been indicated correctly.DE 34 0001

10/2007
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Heat Exchanger Selection
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Filtration

15



Electrical Engineering Data
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Pipe Flow & Pressure

18



Bolt Torque

19



Flange Selection

20
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