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Description





The N-Series water cooled load bank is perfect for testing many kinds of power sources including generators, UPS systems and battery banks.  It consists of a load tank complete with resistor elements, voltmeter and ammeter(s), load step selector switches, inlet and outlet hose fittings, all assembled, wired and tested.  Since the resistor elements are electrically isolated from the cooling water, water quality will not affect the load value.


 





Features


Resistor elements immersed but electrically isolated from cooling water.  Load value not affected by cooling water quality.


Designed to accept standard bolt-on domestic water heater elements.  Load step values can be changed using locally available 120V and 240V standard elements.


Panel meters indicate approximate voltage and current for quick verification of loading (meters rated 5% accuracy).


Load bank configurations with selector switches controlling three load steps for a wide variety of kW values. 


Power terminal block for test cables accepts #6 AWG to 350MCM copper or aluminum conductors per pole.


Cooling water connections for inlet and outlet will accept standard garden hose fittings. Single female inlet connection and three male outlet couplings provided on tank.


Since there are no cooling fans or other control devices, no external control power source is needed.


 





WARNING


Failure to follow the directions for construction and use of this unit can cause serious injury to persons and property.  Read all directions fully before attempting to operate this equipment and use only as directed.





For ratings and construction of specific load bank as supplied see Appendix A at end of these instructions.








Water Cooling





Do not apply electrical power until the load bank is positioned on a level surface, filled with water, and adequate water flow has been established.  The correct cooling water flow is very important.  Insufficient cooling water flow will result in boiling at the surface of the elements.  This will result in overheating and failure of the elements.





The tank is not designed to be pressurized.  Therefore, if outlet hoses are used, they should be kept short and positioned sloping downward from the tank outlets.  Failure to follow this instruction will cause excessive backpressure and water to overflow the top of the tank and leak out the top.  This can result in electrical short circuits and the structural integrity of the tank may also be damaged.


Hose Connections





Position the tank at the test location on a level surface.  Connect a garden hose to the tank inlet at the bottom of the tank.  For maximum flow use a 5/8 inch hose.  If desired connect three short outlet hoses to the top three fitting on the tank.  Direct the outlet hoses downward from the fittings.
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Water Flow





Starting with a dry empty tank the water flow can be measured by timing the filling of the tank.  Open the water supply valve and use a watch to measure how long until water starts to spill out the outlets.  Use the table below to determine the maximum allowable electrical load.








Fill Time�(minutes)�
Fill Time�(seconds)�
Flow Rate


(gpm)�
Maximum Allowed


Load (kW)�
�
1.0�
60�
8.4�
111�
�
1.25�
75�
6.7�
89�
�
1.5�
90�
5.6�
74�
�
1.75�
105�
4.8�
64�
�
2.0�
120�
4.2�
55�
�
2.5�
150�
3.4�
44�
�
3.0�
180�
2.8�
37�
�
3.5�
210�
2.4�
32�
�



Assumptions: Tank holds 8.44 gallons.  Inlet water temperature assumed as 70(F with outlet at 160(F.  Maximum allowable load is continuous.








Electrical Operation





Do not apply electrical power until the load bank is filled with water.





Connect the electrical cables to the power terminal block.  Size the cables in accordance with the National Electrical Code.  Use wire rated for 90(C (194(F) or higher.  Fine stranded cables are preferable since stiff cables may apply excessive bending moment to the load bank connections and cause damage.  For personnel safety reinstall clear terminal cover over power connections.





A neutral connection is not required.





The load bank must be connected to the building electrical system ground using grounding lug on tank.





Since the load bank does not include any overcurrent protection, this must be provided by the power source.





Turn off the load step switches on the front of the load bank.





Turn on the cooling water.  Verify water flow at tank outlets.





Turn on electric power at source.





The voltmeter on the front of the load bank should indicate that voltage is present.





Turn on the desired switches to achieve the required electrical load.





Some load banks include a dial temperature thermometer on the top cover.  Monitor the water temperature using this thermometer.  If indicated temperature approaches or exceeds 160(F reduce electrical load and check for adequate cooling water flow.








Resistor Element Replacement





Resistor elements can be changed or replaced in the field.  However this should only be done by a qualified electrician.  Be sure to use elements of the same voltage rating as originally supplied with load bank.  Elements must be bolt-on with a gasket as shown below. For prolonged life and reduced deposits use low watt density type elements.





�





If changing a heater element to a higher wattage the wiring and switch capacity must be checked.  See Appendix A for the installed wire sizes and switch capacities.  The current for each element can be calculated from the power and voltage using the following formula:





Amps = Watts ( Volts





As an example, an element rated 5000 watts at 240 volts would have a rated current of 20.8 amps.  The wiring to the element must be rated for at least this current.  And the switch must be rated for the sum total of all the elements connected to that switch.  The table below lists some standard ampacities from the National Electrical Code.








Wire Size


75(C copper�
Ampacity at


30(C (86(F)�
Ampacity at


45(C (113(F)�
�
#12 ga�
25�
20�
�
#10 ga�
35�
28�
�
#8 ga�
50�
41�
�
#6 ga�
65�
53�
�
#4 ga�
85�
69�
�
#2 ga�
115�
94�
�



This table based on 3 conductors in a raceway.








After verifying that the wiring and switches are adequate for the replacement element, remove and disconnect all power from the load bank.  The control compartment can be opened by removing 12 screws from the control panel.  Be very careful not to damage the wiring on metal edges.  Support the panel while it is open.
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If necessary the switch wiring can be disconnected from the junction blocks so that the control panel can be moved completely out of the way.  To remove a heater element disconnect the pair of wires from its two terminals.  Then loosen and remove the four nylon lock nuts and pull the element back out through the hole in the tank wall.  The studs should remain captive to the tank wall since they are installed using sealant.  Note that some wiring to other adjacent elements may have to be moved and disconnected to provide the necessary working room.
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Install replacement element and check all screw terminals for tightness.  Reassemble the control compartment following the disassembly steps in reverse.








Maintenance





Under normal conditions this product requires little or no maintenance.





If using hard water or water with impurities the heater elements and the inside of the tank should be cleaned occasionally.  The top cover can be removed for this purpose.  Be careful when laying the cover aside so as not to damage the thermometer probe.





If any tank leaks develop, they may be sealed with a high temperature caulk such as GE RTV108 Silicone rubber.
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Appendix A








Component ratings supplied in the load bank associated with these instructions are as listed below.








Manufacturing Date�
�
�
Shipped To�
�
�
Purchase Order�
�
�
NoOutage.com LLC Order�
�
�
Load Bank Voltage Rating�
�
�
Voltmeter�
�
�
Resistor Heater Element Ratings�
�
�
Load Step Sizes (kW)�
�
�
Load Step Sizes (amps)�
�
�
Ammeter(s)�
�
�












Single Line Block Diagram
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Component Ratings





�
Wire Sizes


per Pole�
Switch Ratings�
Wire Sizes per Pole�
Wire Sizes per Terminal�
Element Sizes�
�
Left Switch�
�
�
�
�
�
�
Middle Switch�
�
�
�
�
�
�
Right Switch�
�
�
�
�
�
�
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