PERFORMANCE

ORepresents desired fluid leaving the cooler.
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PERFORMANCE CALCULATION OIL PRESSURE DROP (PSI) CODE
F = Horsepower to be removed (HP) x 2545 x Cv BTU A =1PSI D =4PSl G =15PSIJ = 30PS
= = B=2PSI E =5PSI H=20PSI K =35PSI
S °F (Oil Leaving” - Ambient Air Entering) hr °F C=3PSI F =10PSI | =25PSI L = 40PSI .

Note: When a model selection has been made, record whether the selection was from the one pass curve or the two pass curve so that the unit
can be properly plumbed. Incorrect installation can seriously affect the performance.
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PERFORMANCE

Sizing

The performance curves provided are for petroleum oil at 50 ssu viscosity.
However, fluids with characteristics other than the above mentioned may be
used by applying a correction factor.

Heat Load

If the heat load is unknown, a horsepower value can be calculated by first
determining the systems total potential. For a basic hydraulic system, it is
helpful to know whether the system is open loop (with a large reservoir) or
closed loop (normally on mobile equipment, with a very small reservoir).
System potentials may be calculated quickly by using one of the two
methods below.

There are some system parameters that will be required to properly
accomplish the sizing calculations. Without system parameters, it is
difficult to determine the optimal heat exchanger size. Normally many of
the system parameters can be found on hydraulic schematics or on tags
located on the actual equipment. Following are some basic parameters
that you should try to acquire before attempting the sizing calculations.
However, it is not necessary to have every parameter listed below.

« Main system flow rate (gpm) & operating pressure (psi).

« Electric motor HP driving hydraulic pump (if more than one add up
the Hp for all).

« Desired temperature (°F).

« Fluid type (SAE 10, 20, 30, etc....).

« Ambient air temperature (warmest day).

« Desired fan drive (hydraulic, electric, 12-24V DC, etc...).

« BTU's or HP to be cooled (normally given for lubrication systems).

« Maximum pressure drop allowed through the heat exchanger.

« Space available for heat exchanger (LXWxH).

« External air condition (dirty, papers,etc...).

Method 1

Normally used for open loop circuits. Multiply the main hydraulic systems
Electric Motor Name plate Horsepower by a heat removal factor (normally
30-50%).
Example: 50 HP motor x 0.3 = 15 HP heat load
Method 2

Normally used when the HP input potential is unknown or for mobile
applications where diesel engines operate the entire system.

Multiply system pressure by the flow rate of the main system divided by 1714
equals system potential (HP). Multiply the system HP by a heat removal
factor (Normally 25-35%). Note: In some closed loop systems only a portion
of the total system flow is directed through the heat exchanger. This may
affect the cooler selection process substantially. You may contact our
factory for additional technical assistance.

Example: (2000 psi x 30 gpm) = [35 HP x .25] = 8.75 HP heat load
1714

Determining Fs value
To determine the proper size heat exchanger for your application, use the
following equation to first determine the (Fs) factor:

{ heat load (HP) x 2545 x Cv }
{ °F (oil leaving - air entering) }

Fs =

Example:

Heat load = 8.75 HP

Cv = 1.14 (SAE 20) determined from chart. [Located on page 5.]
Desired operating temperature = 120 °F

Ambient air temp. = 100 °F

{8.75x 2545 x 1.14 }
{120 °F - 100 °F }

Fs = = 1269

Selection

To select a model, locate the flow rate (GPM) at the bottom of the flow vs
Fs graph (on page 4). Proceed upward until the GPM flow rate intersects
with the calculated Fs. The curve closest above the intersection point will
meet these conditions.

Example: Fs = 1269 = Model = AC,ACHM,ACF - (:3:5:
GPM = 40
PASSES =1

Pressure differentials

Determine the oil pressure drop from the curves asindicated. For viscosities
other than 50 ssu, multiply the actual indicated pressure drop for your GPM
flow by the value shown in the pressure differential curve for your viscosity
value.

Example: Model 35 @ 40 gpm & 50 ssu -1 pass curve-
Indicated pressure drop 4.2 psi (Approx)
{ 4.2 psi x 2.8Cp (for SAE-20 oil) } = 11.76 corrected psi
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100 111 | 115 1.25 | 1.38 | 1.45 | 1.08 | 1.14 | 1.18 | 1.26 | 1.37 | 143 |156 | 1.84 | 1.19 | 092 | 0.83 | 0.85

110 1.09 | 112 | 1.20 | 1.32 | 1.40 | 1.06 | 1.13 | 1.16 | 1.25 |1.31 |1.39 |1.48 |1.67 | 1.14 | 089 | 0.80 | 0.84

120 106 | 110 | 1.17 | 127 | 1.35 | 1.04 | 111 | 114 | 1.20 | 127 |1.35 |1.40 | 153 | 1.09 | 088 | 0.79 | 0.84

130 1.04 | 1.08| 113 | 124 | 129 | 1.03 |1.09 | 113 | 117 | 124 |130 |1.34 | 144 | 1.05 | 085 | 0.77 | 0.83

140 103 | 1.05| 1.11 | 119 | 125 | 1.02 |1.08 | 1.10 | 1.16 |1.20 |1.26 |1.30 | 1.39 | 1.03 | 0.84 | 0.76 | 0.82

150 101 | 1.04| 1.09 | 1.16 | 122 | 1.02 | 1.06 | 1.09 | 1.13 | 1.17 |1.22 |127 | 133 | 1.01 | 083 | 0.74 | 0.82

200 098 | 099 | 1.01 | 1.04 | 1.07 | 0.98 | 0.99 | 1.00 | 1.01 | 1.02 [1.08 |1.09 | 1.14 | 098 |0.79 | 0.71 | 0.80

250 0.95 | 0.96| 0.97 | 0.98 | 0.99 | 0.95 | 0.96 | 0.96 | 0.96 | 0.97 |0.99 |1.01 | 1.02 | 0.97 |0.76 | 0.69 | 0.79

Cp PRESSURE DROP CORRECTION FACTORS
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100 200 | 240 | 440 | 6.40 | 8.80 | 1.07 | 153 | 1.82 | 2.54 | 419 |6.44 |9.38 | 1356 | 1.26 | 3.00 | 350 | 0.730

110 170 | 210 | 3.60 | 510 | 6.70 | 1.04 | 1.45 | 1.72 | 2.35 [3.73 |570 |8.33 | 1163 | 1.20 | 240 | 2.90 | 0720

120 150 | 1.80 | 3.00 | 420 | 560 | 1.02 |1.38 | 1.60 | 215 | 3.26 |4.91 |7.23 | 9.73 | 1.14 | 2.10 | 250 | 0.709

130 140 | 1.60 | 2.60 | 3.40 | 450 | 0.99 |1.30 | 1.49 | 1.94 |2.80 |4.14 |6.19 | 7.80 | 1.08 | 1.90 | 2.20 | 0698

140 130 | 150 | 2.23 | 2.90 | 370 | 097 | 123 | 1.38 | 1.75 | 2.38 |347 [520 | 6.11 | 1.03 | 1.90 | 2.00 | 0686

150 120 | 1.30| 1.90 | 250 | 3.10 | 0.95 | 1.17 | 1.30 | 1.61 |2.04 |2.90 |4.35 | 4.77 | 0.98 | 1.70 | 1.90 | 0676

200 093 | 096 | 1.20 | 1.40 | 1.60 | 0.89 | 0.99 | 1.08 | 1.18 | 1.33 | 159 |1.74 | 1.95| 090 | 1.20 | 1.30 | 0635

250 081 | 082 092 | 097 | 1.05 | 0.85 | 093 | 0.96 | 1.03 | 1.11 121 |1.22 | 1.23|0.83 |1.00 | 1.05 | 0556
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