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LIMITED TWO-YEAR WARRANTY 
 
 
We take pride in manufacturing products of the highest quality and we warrant them to the 
original purchaser to be free from defects in material and workmanship for the period of two 
years from date of invoice.  Additionally, products of our manufacture repaired by us are 
warranted against defects in material and workmanship for a period of 90 days from date of 
invoice, with the provisions described herein. 
 
Should a product, or a portion of a product of our manufacture prove faulty, in material or 
workmanship, during the life of this warranty, we hereby obligate ourselves, at our own 
discretion, to repair or replace such portions of the product as required to remedy such defect.  If, 
in our judgment, such repair or replacement fails to be a satisfactory solution, our limit of 
obligation shall be no more than full refund of the purchase price. 
 
This warranty is limited to products of our own manufacture.  Equipment and components 
originating from other manufacturers are warranted only to the limits of that manufacturer's 
warranty to us.  Furthermore, we shall not be liable for any injury, loss or damage, direct or 
consequential, arising out of the use, or misuse (by operation above rated capacities, repairs not 
made by us, or any misapplication) of the equipment.  Before using, the user shall determine the 
suitability of the product for the intended use; and the user assumes all risk and liability 
whatsoever in connection therewith. 
 
The foregoing is the only warranty of Altronic Research Incorporated and is in lieu of all other 
warranties expressed or implied. 
 
Warranty returns shall first be authorized by the Customer Service Department and shall be 
shipped prepaid.  Warranty does not cover freight charges. 
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PRECAUTIONS 
 
 

!!!DANGER!!! 
 

Do not attempt any service or parts replacement without first 
disconnecting all AC power and RF power.  Failure to do so 
may result in serious or fatal electrical shock. 

 
 

!!!WARNING!!! 
 

Before operating equipment insure interlock is operating 
properly.  Not doing so can result in a dangerous, possibly 
lethal condition. 

 
 

 WARNING  
 

Do not expose open tank to flames or sparks.  The contents of 
the tank might be explosive. 

 
 

WARNING 
Ethylene Glycol may cause permanent damage to the kidneys, 
liver and other organs if ingested.  Avoid excessive contact with 
skin or eyes.  See the Material Safety Data Sheet for the specific 
precautions and first aid measures prescribed by the 
manufacturer. 

 

WARNING! 
USE OF ANYTHING OTHER THAN PURE POTABLE OR DISTILLED 
WATER OR A MIXTURE OF HIGH QUALITY PASSIFIED ETHYLENE  
GLYCOL (i.e. SR1) AND POTABLE WATER, OR USE OF A MIXTURE 
MORE CONCENTRATED THAN 50% ETHYLENE GLYCOL WILL 
VOID THE WARRANTY!!! 

 
CAUTION 

 
Operating without interlock will void the warranty. 
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INTRODUCTION 
 

This handbook is for skilled technical personnel as an aid in understanding and performing 
installation, service and maintenance procedures for the OMEGALINE® Model 40400 & 40500 
Soda Load.  Personnel are considered to be skilled if they have the necessary knowledge and 
practical experience of electrical and radio engineering to appreciate the various hazards that can 
arise from working on radio transmitters, and to take appropriate precautions to ensure the safety 
of personnel. 
 
 
 

SECTION I 
 

DESCRIPTION AND LEADING PARTICULARS 
 

1-1. Purpose and Application of Equipment.  The OMEGALINE® Model 40400 & 40500 
Soda Loads are designed to safely dissipate a maximum of 400kW or 500 kW watts of 
electrical energy, respectively. 

 
1-2. Sequence & Theory of Operation.  In preparation for operation, the soda load system is 

energized with AC Mains power (not RF power).  A liquid heater is then switched on to 
warm the soda solution to a set point.  This set point is usually 75ºC to allow the system to 
work at high ambient temperatures.  The set point temperature may be altered in the field to 
compensate for different soda mixture concentrations and/or lower ambient temperatures.  
When the soda solution has reached the set point (or sooner if transmitter is used to heat 
tank), RF power may be applied. 

  
There are two isolated liquid loops in this system:  
• The soda solution loop is an open (i.e. at atmospheric pressure) system that receives 
solute from the Tank.  The Primary Pump directs it to the Resistor, thence to the Heat 
Exchanger and back to the Tank.  There is no flow control valve in this loop. 
• The water coolant loop is a closed (i.e. sealed and pressurized) system that receives 
water-based coolant from the Dry Cooler.  The Secondary Pump directs the coolant to a 3-
Way Valve, which divides the stream and sends a portion of it through the Heat Exchanger 
as necessary to maintain the Set Point.  Excess coolant is combined with the Heat 
Exchanger discharge and returned to the Dry Cooler.  There is no flow control valve in this 
loop. 

  
Temperature measurements are made on the inlet and outlet ports of the soda cell. The 
temperature difference between these points is mathematically combined with the flow and 
specific heat of the soda solution and this calculation yields the applied power: 

   Power in KW  = Temperature Difference(°C.) X Flow(GPM) X 0.268  
 
 As applied RF power heats the soda solution flowing through the resistor, the inlet 

temperature must be decreased proportionally to maintain the average temperature in the 
load.  Precise temperature control is achieved by using a 3-way valve controlled by a 
programmable logic controller.  This valve mixes the hot water from the heat exchanger 
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with colder water from the cooler and maintains the required temperature to the coolant 
side of the heat exchanger.  The position of this valve is proportional to a signal which is 
generated by the calorimetry/controller module.  This signal is based on calculations 
derived from measurement of the cold-solute inlet of the load.  This control process is 
augmented by a look-ahead algorithm based on projected power. 

 
1-3. Digital Calorimetry.  Digital calorimetry is included in the soda load package. This 

operates at both high and low power block settings with accurate and repeatable 
measurements. A programmable logic controller utilizes this high-speed calorimetric data 
and provides totally automatic control of the soda load system. Additionally, it adapts to 
changing environmental conditions.  The program continuously scans for fault conditions 
and protects the soda load and transmitter in fault conditions whenever transmitter power is 
applied to the load.  Safety points monitored include soda solution flow, temperature and 
soda solution tank level.   

 
1-4. Resistive Components.  The resistive element is constructed using two non-conductive 

tubes; one smaller tube is placed inside a larger tube.  The cross-sectional area of these 
tubes is selected to provide the required fluid flow rates while minimizing pressure drops.  
The tubes are mounted on a dual sweep elbow. The soda solution flows into the smaller 
tube up to a housing cap at the top.  It is diverted down through the cavity between the 
small OD and the large ID tubes.  When it reaches the outlet elbow, it is directed to the 
system heat exchanger for heat removal. 

 
The top housing cap is metallic.  The RF energy is applied at this point.  The dual sweep 
elbow serves as ground and the termination point for RF signals.  The complete resistive 
element assembly is enclosed in a semi-log tapered outer shield.  The spacing at the RF end 
is dimensioned to match the source impedance.  The shape tapers as it approaches the 
ground end.  This matches the impedance of the solution as it approaches ground.  
 
There are many factors that determine the resistive component of the load. The liquid 
cross-sectional area, length and metal surface contact area are fixed by the design.  The 
concentration and temperature of the soda solution (solute) are variable and controlled by 
the operator. 
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SECTION II 
 

DRY COOLER INSTALLATION 
 
 
 
 

 
2.1  Inspection Prior to Unpacking. Inspect outer carton for evidence of damage during 

shipment.  The Dry Cooler is pressurized to 14 psi/97kPa at the time of shipment.  This 
pressure should be checked prior to unpacking. [There is a Shrader valve installed in 
one of the blind coolant flanges on the Dry Cooler.  Use an ordinary tire pressure gauge 
to check the pressure at this point.] If the pressure is below 14 psi/97kPa, the Dry Cooler 
may be damaged. Appropriate investigation of the condition of the unit should be 
initiated at once.  We suggest that the user collect and preserve all documentation such as 
Bills of Lading, Manifests, etc. Claims for damage in shipment must be filed promptly 
with the transportation company involved.  Altronic Research Inc. is not responsible for 
damage incurred in transportation. 

 
2.2. Unpacking.  Remove crating. The cooler and leg assemblies are mounted to the shipping 

platform with lag bolts.  All of these bolts must be removed.  The expansion tank has to 
be removed from the shipping platform and installed after the Dry Cooler is assembled 
and placed in position in some configurations. 

 
 
 

 
 
 
 
 

Site Plan. The final plan for this installation must be developed on-site and is beyond the 
scope of this manual. See Attachment B:  Dry Cooler Foundation Dimension Plan for 
dimensions. We recommend placing the Dry Cooler and Soda Load on level ground with 
no more than 2 feet (.61 meter) above the plate exchanger base on a 4-inch (10.2 cm) 
concrete reinforced pad with a leak containment basin.  If used within 1 mile (1.6 km) of 
a seashore, the Dry Cooler coils should be coated with Herrisite SP. 

 
2.3. Assembly.  The manufacturer of the Dry Cooler has prepared detailed plans for assembly 

and installation of the Dry Cooler. They are included in this manual as Attachments A 
through C.  Be certain that these instructions are read and understood before beginning 
the installation work.  The basic steps are summarized below: 

• Prepare footing for placement.   
• Lift cooler coil assembly and install mounting legs (on some units).  
• Position Dry Cooler in installation spot and securely bolt it in place. 
• Install expansion tank if not installed prior to shipment. The required fittings are 

provided to plumb the tank to the Dry Cooler. 

Special Equipment Required: Crane–Adequate capacity with lifting slings. 
 

Attachment A – Installation, Operation and Maintenance contains detailed sling, 
spreader bar and lifting instructions.  Personnel who are to perform the task of 
lifting the unit should read and follow these directions to avoid damage to the 
coil assembly. 

WARNING:  The Dry Cooler weighs approx. 3,000 pounds / 1,361 kilograms. 
Use caution when unpacking and lifting.
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2.4. Plumbing Installation Tasks.  Plumb the glycol-water coolant lines (supply & return) to 
the load. 

   
 
 
 
 1. Connect 2 ½-inch/6.35cm source and drain lines.                    

a.  Fabricate pipe and assemble to fittings.   
b. Install in accordance with site plan. 

 
MATERIALS LIST 

 
QTY                   ITEM 
TBD 2 ½ in./6.35cm Flange seal sets 
TBD 2 ½ in./6.35cm Flange seal sets 
TBD 2 ½ in./6.35cm to 3 in./7.62cm threaded reducers steel 
TBD 2 ½ in./6.35cm Elbows steel 
TBD 2 ½ in./6.35cm Flange 150lb./68kg. threaded w/nuts & bolts 
TBD 2 ½ in./6.35cm Flange 150lb./68kg. threaded w/nuts & bolts 

As required 2 ½ in./6.35cm steel pipe - Schedule 40 
As required Thread sealer 
As required Pipe wrenches 
As required Large socket set and wrenches to connect flanges 

   
NOTES FOR THE DESIGNER/ENGINEER 

When designing and installing piping for coolant, it is necessary to provide fill valves, air-purge 
valves and drain valves at appropriate points in the piping. 
FILL VALVES because filling must be done by using a pump and hose to supply coolant to the 
system.  This valve must be fitted with a nipple and suitable connector for pressurized coolant.  
AIR PURGE VALVES because air must be purged from the usually closed system during 
coolant filling operations.  These valves must be located at the highest point of the piping. 
DRAIN VALVES because it is necessary to drain coolant from the system for long term storage 
and/or for maintenance. 
 

Ordinary black pipe is adequate for coolant piping.  Plastic pipe is not recommended due to the 
temperature of the coolant and the effect of ultraviolet radiation on plastic.  We recommend that 
all piping be painted white with an oil-based or alkyd-based exterior paint in order to limit 
corrosion and heat gain. 
 

 
 
 
 
   
 
 
 
 
 

Equipment Required:  Steel Pipe Threading machine with capacity  
up to 3-inch/7.62cm dies.

PLUMBING PURGING AND CLEANUP 
Prior to pressure testing and initial fill, the new plumbing must be cleaned of any debris, 
metal cuttings, oils, etc.  Remove any debris on the air inlet side of the finned tubes by 
shutting off the fans and blowing air or a water spray in the reverse direction. Straighten 
any fins that may have been bent during cleaning.  See the Dry Cooler Maintenance 
section in Attachment A for more detailed instructions.   
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2.5.   Electrical Installation Tasks.  Connect the AC Mains and control cables. 
 

1. Route high voltage wiring from AC Mains service to Dry Cooler.  Ensure that the 
supply voltage matches the specified motor voltage. 

2. Route control wiring from Dry Cooler to Soda Load Electrical Interface Control Box.  
This cable should be installed in site-appropriate conduit (~ ½ inch/12.7mm diameter) 
for appropriate 8-conductor control cable. 

3. Once all cables are installed, ensure that the Dry Cooler does not have a RUN signal 
from the Soda Load and then energize AC Mains power to the Dry Cooler. 

4. Check motor rotation by momentarily starting fans.  This is accomplished by 
manually depressing the armature of any fan motor contactor for a few seconds while 
another person checks the direction of airflow from that fan.   

5. The proper airflow direction is bottom to top.  If the airflow is incorrect, reverse two 
wires of the input power at the AC Mains connection and recheck. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Charging of the water coolant fluid system and leak tests will be performed after 
installation of soda load.  See Section V for instructions. 



40400/40500/ Preliminary Manual Rev. May. 2013      Page 12          Altronic Research Inc. 

SECTION III 
 

SODA LOAD INSTALLATION 
 
3.1. Inspection.  Inspect for damage.  Compare packing list with shipment. 

 
3.2. Unpacking.  Remove packaging and crating.  The Soda Load was shipped partially 

disassembled.  Place in prepared area with an adequate drain or basin to catch any 
possible liquid leakage. 

 
3.3. Hopper Assembly.  Refer to assembly instructions included in shipping documents. 
 
3.4. Leveling. Four leveling and anchoring bolts are built into the soda frame assembly.  They 

must be adjusted to level the Soda Load assembly.  Holes are provided for anchoring. 
 
3.5. Equipment and Materials Required: 
 

1. Analyzer to monitor impedance and phase of load with plotter/printer data recording 
device. 
2. Provided: Sodium Carbonate powder (Na2CO3) (also known as Potash) 4 liters.  
3. Safety Equipment: Safety Goggles, Face Shield & Rubber Gloves. 
4. Spectrum analyzer to look for harmonics. (OPTIONAL) 

 
3.6. Install Additional Earth Ground: 

  
 
3.7. Connecting AC Mains. 

1. Connect L1, L2, L3 from 400 VAC 50 Hz Delta AC Mains 
supply to terminal block. 

2. Connect safety ground. 
 
 
3.8  Verify Pump Rotation.  Manually close each pump contactor momentarily to check 

proper rotation. 
NOTE: There are arrow markings on the top of the pump indicating direction of 
proper rotation.  

 
IF WRONG ROTATION: 
Disconnect and lock out AC Mains power to Electrical Interface Control Box. 
Exchange 2 wires of the AC Mains supply at terminal strip. 
Reconnect AC Mains supply. 

    Bottom of Resistor 

L1   L2  L3  G 
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Turn on the main circuit breaker in the Electrical Interface Control Box and verify proper pump 
rotation. 
 
IF CORRECT ROTATION: 
Set breaker to OFF. 
Install all safety covers for AC terminal strip. 
Proceed to next step. 
 
3.9     Soda Load Operation 
 

1. Set Control Breaker to ON. 
2. Verify Soda Load operation. 
3. Temperature indicators indicate proper temperature. 
4. Flow meter indicates proper flow. 
5. Alarm status indicators green. 
6. Communications operational: CPU, Display, Sensors, and Controls. 

 
3.10  Transmitter Interlock Relay 

 
There are five (5) mechanical switches wired 
in series providing power to the relay.  The 
PLC provides a ground.  Loss of any switch 
closure will disable the transmitter. 

 
NOTE: The interlock relay contacts are isolated. The enabled condition has a closure across 
the NO contacts. This is wired in a fail-safe arrangement. 

 
Following are the switches in the interlock relay circuit: 
 
Water Coolant (Secondary) Flow Switch 
Soda Flow Switch 
Soda Pressure Switch 
Solute Tank Low Level Switch 
Soda PLC/Flow-meter Low Flow 
(part of control system) 
 
 
 
 
 
3.11 Interlock Connection and Verification 
 

1. Install interlock and hook up to transmitter. (See schematic diagram) 
2. Insure transmitter will not run. 
3. Insure the transmitter has received an enable signal. 
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3.12 Charging and Leak Test 
 

1. Fill soda tank with hot distilled water to 2-6 inches (5.1-15.2 cm) above the pump suction 
input from the tank.  NOTE: Filling with hot water will speed up testing, but is otherwise 
unnecessary. 

2. Set breaker to the ON position. 
3. Open the bleeder valve on the pump. 
4. Vent until liquid comes out, then close the valve. 
5. Momentarily depress the pump starter relay (<1 second) 
6. Open the bleeder valve on the pump. 
7. Vent until liquid comes out, then close the bleeder valve. 
8. Press and hold the starter contact on the pump relay for 5 seconds. The pump will change 

sounds as it primes and the pressure gauge should indicate ~ 10-15 PSI within 5 seconds. 
9. Release the starter contact. If the pump does not prime, repeat steps 3 through 7. 
10. Look for leaks and correct, if necessary. 
11. Fill the tank with hot water to 2 inches (5.1cm) below the upper level sensor section in 

the tank.  NOTE:  Bleed the soda pump air bleed port after the tank is filled and before 
starting the pump.   Failure to accomplish this will result in damage to the pump. 

12. The heaters may automatically turn on if the temperature is below the programmable 
temperature. 

13. Change the display to the control screen by pressing the menu button. 
14. Press the "Soda Pump ON" button. The pump should start. 
NOTE: If there is a fault, i.e.: no flow, low liquid level in tank, low pressure, no 
communications between PLC and display, the pump will automatically shut down within 15 
seconds. Look for the fault, correct it and repeat step 14. 
15. Look for leaks.  

 
IF a leak is detected: 

16. Press the Red Emergency Switch button IN. 
17. Press the "Pump OFF" button. 
18. Fix leaks. 
19. Twist the Emergency Push Button to Reset. Repeat step 14. 

 
IF there are no leaks the Soda System is operational. 

20. Connect the facility cooling water to the soda system. 
21. Pressurize and look for leaks on the secondary side of the plumbing system. 
22. Monitor the interlock circuitry and verify that a transmitter enable signal is enabled. 
23. Press the red Emergency Push Button on the front of the load. 
24. Monitor the interlock circuitry and verify that the transmitter enable signal is removed. 
25. Twist the Emergency Push Button to reset. 
26. Set set-point temperature to 70°C. This is the approximate operational temperature of the 

system at this point. 
27. Connect the "N" cables to the loads using the adapters. 
28. Calibrate the analyzers. 
29. Connect the cables to the adapter. 
30. NOTE: The measured data at this time is just water.  It will not be a usable impedance 

but plot it anyway for future reference. 
31. Record and install new paper. 
32. Put on the below-described Personal Protective Equipment. 
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When the solution has reached approximately 75° C, slowly pour the sodium carbonate (soda) 
into the water through the top of the tank.  Pouring small portions and distributing the soda 
across the boundaries of the tank prevents the mixture from clotting and dropping to the bottom 
of the tank.  The soda is shipped in a separate container.  Begin by mixing about 1 liter of the 
soda into the water.  The end mixture will vary with the type of water used, so start with less 
soda than you think will be needed. Use a network analyzer or RX meter to measure.  NOTE:  
The impedance will decrease about 2 ohms per °C. increase in temperature.  The approximate 
impedance at this point should be 140 ohms.  

 
33. The final adjustment will be made later when RF is applied and the mixture is heated to 75º 

C by the applied RF.  Low level RF power may be applied until the set point of 75º C is 
reached.  At this time, additional soda may be added as the reflected power is observed.  The 
time delay between adding soda and the impedance changing is about 1 minute.  Add small 
amounts of soda, i.e., less than 10ml, as the mixture approaches the desired level as indicated 
by a low reflected signal.  The reflected power will drop to zero when the proper impedance 
is achieved.  NOTE:  The exact impedance of the load is temperature sensitive.  The 
required RF conductance is 120 ohms @ 75° C.  For operation at 50° ambient, lower set 
point for lower ambient conditions. 

 
3.13 Preparation for Reshipment  

Prior to shipment, drain fluids and use air to blow out any excess fluids.  It is not required 
to clean or flush the unit. 

 
3.14 Long-term Storage  

Soda Load can be stored with soda and glycol mixtures in place for extended periods, i.e.: 
4 to 6 months.  The pumps should be run periodically as a maintenance activity.  
Adjustments (add water or soda) may need to be made after long-term storage.  It is 
recommended to allow several hours of run time after long periods of storage to allow soda 
to remix with water prior to adding any ingredients.   

 

 
 
 
 
 
 
 
 

NOTE: Liquid-proof safety glasses, face shield and rubber gloves should be 
used for the following steps in the commissioning procedure.  The addition of 
sodium carbonate to water may cause bubbling/splashing of the hot solution. 
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SECTION IV 
 

CALIBRATIONS 
 
 
4.1. Testing and Calibration.  To start soda load verification, calibrate the soda flow meter as 

follows: With low power (<50kW) out of the transmitter, adjust the flow gain parameter in 
the offsets screen of the program until the displayed power matches the applied RF power.  
This parameter will be adjusted at high power levels for final calibration. 

 
4.2. Soda Pressure Switch Adjustment.  The switch is adjusted at the factory to close at the 

standard flow and to open if the pressure drops.  (see below) 
 

 
 

4.3. Temperature Sensors.  The temperature sensors are set at the factory and no adjustments 
are required.  (see below) 
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4.4. Soda Flow Switch.  The flow switch is set by the factory and no adjustment is required. 
 
4.5. Water Coolant Flow Switch. The flow switch is set from the factory and no adjustment is 

required.   
 
4.6. Emergency Stop Verification.  When the system is operating, press the E-Stop Button.  

All heaters, valves and pumps should stop and transmitter enable signal must be 
automatically removed. 

 
4.7. High and Low Liquid Level Switch Verification.  There are no adjustments for these 

items.  If either fails to work, remove and replace. 
 
 

NOTE:  The transmitter will have to be reset when an interlock trip condition has 
existed.  Apply minimum power.  Verify calorimetry in accordance with Para. 4.2. 

 
 
4.8  Medium Power Testing.   
 

a. Apply medium RF power, high setting, no modulation. 
b.Monitor calorimetry indications for accuracy. 
c. Record the VSWR as displayed by the transmitter control panel. 
d.Remove RF power and record the time required for the coolant temperature stabilization.  

Record these times. 
 

4.9 High Power Testing.   
 

a. Apply about 2/3 full power. 
b. Note VSWR and calorimetry reading. 
c. After the temperature control loop has stabilized, the power may be increased slowly to 

full power.  The hot temperature must not exceed 90 degrees C. or the transmitter 
will shut down. 

d. If VSWR and calorimetry are within acceptable limits, the RF may be applied in ramp 
or stepped operation.   

e. Full power without modulations may be applied for about 30 seconds.  This allows the 
coolant loop to lower the cold inlet temperature.  After it is lowered, the full 
modulation may be applied. 
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4.10 3-Way Valve Initial Programming.  The valve controller is programmed from the 
factory to operate in the analog mode.  If this program is lost or changed, the controller 
will need to be programmed before operation:  
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SECTION V 
 

WATER COOLANT CHARGING AND LEAK TEST 
 
 

 
 
5-1. Water Coolant System Leak Check.    
 There are valves on the sight gage that must be opened when sight gage is utilized and a 1 

atm pressure relief valve in the top of the expansion tank 
 

a. Apply 14psi/97kPa dry air pressure to the water coolant system. Pressure may be 
 applied at any accessible point on the system.  Close off the filling valve and allow 30 
 minutes for leaks to appear. The system has a large volume. After the prescribed time, 
 observe the pressure reading.  If there is a drop in pressure, leak isolation must be 
 performed.  A spray bottle filled with a soap mixture aids in isolating leaks. 
b. After a leak-free system is verified, vent the air pressure applied for testing and open 

the isolation valve to the surge tank.    
 
5-2.  Water Coolant System Coolant Charging.  The water coolant system may be charged at 

the drain at the inlet side of the secondary pump.  The vent valve located at the top 
manifold of the Dry Cooler may be opened to vent air from the system.  NOTE: The 
system volume is varied by the length of connecting pipe.  Consult site drawings. 

 

WARNING! 
DO NOT USE ANY STOP LEAK, SEALANTS, OR AUTOMOTIVE 
ANTIFREEZE IN COOLANT.  USE OF ANYTHING OTHER THAN 
PURE POTABLE/DISTILLED WATER OR A MIXTURE OF HIGH 
QUALITY PASSIFIED ETHYLENE  GLYCOL (i.e. SR1) AND POTABLE 
WATER, OR USE OF A MIXTURE MORE CONCENTRATED THAN 
50% ETHYLENE GLYCOL WILL VOID THE WARRANTY!!! 

 
a. Prepare a 10-40% solution (depending on lowest ambient temperature) of corrosion 

inhibited ethylene glycol (Dow SR1 or equivalent) and distilled and/or 
potable/drinking water suitable for human consumption in an appropriate container. 
The U.S. Environmental Protection Agency has established standards for potable 
water at a maximum of 500 ppm of dissolved solids.  The coolant mixture must be 
pumped into the system at the water coolant charging port with a small pump such as 
a Wayne utility transfer water pump.  Connect water + glycol source to Dry Cooler 
liquid lines.  Pump this mixture into the cooling system.  Charge to proper level.  
NOTE:  Bleed the water coolant pump vent port after the water coolant system is 
charged.  It will be air-locked.  Failure to accomplish this will result in damage to 
the pump. 

b. The air will have to be bled at the Dry Cooler vent port and at the high points of the 
plumbing. 

PLUMBING PURGING AND CLEANUP 
Prior to pressure testing and initial fill, the new plumbing must be cleaned of any debris, 
metal cuttings, oils, etc. 
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c. As the system approaches the proper level, the air will have to be bled at the water 
coolant charging port. 

d. Bleed air from all vents. 
e. The water coolant pump will have to be bled and allowed to prime the pump cavity. 
f. Close the water coolant charging port valve. 
g. Momentarily press the water coolant motor starter to verify proper pump rotation.   

 
The initial start up of the pump is a repeated process.  The vent plug on the pump has to 
be bled until the air is out, closed, and the pump run again using the manual button on the 
motor starter contact.  When the system is free from air, the pump will run evenly and the 
pressure will be constant up to a maximum TBD psi.  

 
5.3. Soda System Drains.  The soda system may be drained at the valve located near the 

bottom of the tank.  There is a hose connection located below the AC control box.  This 
connection is plumbed to the low points of the soda system.  There are 3 valves that must 
be repositioned to drain the soda side.  NOTE:  After the system is drained, these valves 
must be closed prior to recharging the system. 

 
 

HEATER WARNING 
 

DISCONNECT AND LOCKOUT AC MAINS POWER TO THE 
SODA LOAD BEFORE DRAINING SODA SYSTEM TANK. 

OPERATION OF THE SODA TANK HEATERS WHEN THEY ARE 
NOT COMPLETELY COVERED IN LIQUID WILL RESULT 

IN IMMEDIATE FAILURE! 
 

 
5.4. Water Coolant Drains.  All water-cooling drains are required to fully drain.  The Dry 

Cooler side of the system may be partially drained at the fill port.  There are valves 
located at the low points of the water coolant plumbing.  NOTE:  Be sure to close drain 
valves prior to recharging the system.  
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SECTION VI 
 

RESISTOR DESCRIPTION 
 

The Altronic 400/500 KW Soda Load Resistor consists of three sections combined to absorb RF 
power and to act as a cooling medium for removal of heat from the load.  Section one is a 4-inch 
diameter segment of polypropylene tube. Section two is a 2 ½ -inch piece of polypropylene tube, 
with the same length and position inside the housing as section one.  The last section is the outer 
conductor, which is a tapered sheet metal housing. Water enters from the flanged connection at 
the bottom of the load, and flows up through the center of the 4-inch tube. After reaching the top 
of the 4-inch tube, water flows down between the 2 ½ -inch and 4-inch tube. Water leaves the 
resistor through the flanged connection on side two of the load. The shape of the outer conductor 
is used to set the VSWR of the dummy load.  
 

 

WARNING!!! 
 

OPERATION OF THE DUMMY LOAD WITHOUT THE RESISTOR 
HOUSING IN PLACE COULD CAUSE FATAL INJURIES AND 

DAMAGE THE LOAD. 
 
 
 

RESISTOR MAINTENANCE 
 

 
The Altronic 400/500 KW Soda Load Resistor will require little in the way of maintenance.  
Components located inside the resistor assembly other than the resistor element are not subject to 
field maintenance.  The resistor is field replaceable in those instances where there is no extensive 
damage to the resistor contacts or rupture of the water jacket, due to improper operation of the 
load.  In the event of mechanical damage to the unit, operational difficulty, or information 
concerning a desired unusual application of the load, contact the factory.  
 
Minor repairs can be accomplished without removing the resistor from the load. If it is found 
that the 4-inch polypropylene tube has to be replaced, the resistor must be removed from the 
load.   Please contact the factory for instructions.  The following page shows the resistor 
assembly. 
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SECTION VII 
 

PROGRAM INSTRUCTIONS 
(MAY VARY FROM ILLUSTRATIONS) 

  
 

When power is applied this screen is displayed. Each of the squares are touch switches and will 
advance to the selected screen. The Hard key located in the lower left of the screen area will 
cause the program to always return to this menu screen. 
 
 

Power switch to small monitor screen. 
Test switch to large monitor screen. 
Control switch to manual control screen. 
Status switch to status display screen. 
Image switch to picture control screen. 
Offset switch to system constants screen. 
Gage switch to Gage view power indicator. 
Dry Cooler switch to dry cooler indicators. 
All Start will turn on the pumps, heaters and the dry cooler. 
All Stop will turn off the pumps, heaters, and the dry cooler. 
Alarm Status will display the alarms and allow reset of manual alarms. 
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The Power 1 screen displays the applied power. 
The temperature of the soda solution exiting the load. 
The temperature of the cold soda solution entering the load. 
The difference between the Hot and Cold Ports. 
The flow in Gallon per Minute of the soda system.  
The temperature of the cold solution from the Dry Cooler. 
The Soda Heater On; Dry Cooler Fans currently in operation; 3-way valve position. 

 

 
 

The Power 2 screen displays the applied power. 
The temperature of the soda solution exiting the load. 
The temperature of the cold soda solution entering the load. 
The difference between the Hot and Cold Ports. 
The flow in Gallon per Minute of the soda system. 
The temperature of the cold solution from the Dry Cooler. 
T Temp is measuring the soda tank temperature. 
 
This screen displays the same information as the Power 1 screen with the power 
portion of the display being enlarged for distant viewing. 
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The control screen allows the switches for power control. 
The soda pump may be started or stopped. 
The water coolant pump may be started or stopped. 
The heaters may be turned on or off. 
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The status display shows the real time operation of the monitored points. 
The indicators will be green if conditions are acceptable. 
They will be red if a fault exists.  
REFER TO TROUBLESHOOTING SECTION for more information.   
Automatic faults will clear when the required condition is met. 
Manual faults will flash the letters until the condition is accepted on the reset screen. 
Soda pressure indicates that sufficient pressure is not present in the soda system. 
Sec pressure indicates that sufficient pressure is not present in the water coolant system. 
Temp switch soda indicates the outlet solution has exceeded 90 deg C. 
 
Sec Pump Hot indicates the water coolant pump motor has overheated. 
The Flow Switch soda indicates that the soda flow is low. 
The Flow Switch water coolant indicates that the water coolant flow is low. 
The water coolant over current switch indicates that the water coolant motor starter has 
tripped from overload. 
The Tank low switch indicates the soda solution in the tank is low. 
The Tank high switch indicates the soda solution in the tank is high. 
The e-Stop indicates that the e-stop is pressed. 
The Dry Cooler power indicates the main power for the dry cooler is off. 
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(Additional example screens) 
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The picture screen shows a schematic view of the Soda load. 
Pressing the color squares will display the information at the top of the screen. 
 
Dry Cooler operation is not included in this screen. 

 
The following calibration table indicates typical data: 

 
TYPICAL PROGRAM CONSTANTS  

LOADED AT CALIBRATION  
 

(To be completed at start-up) 
 

Hoff:  HGain:  
Coff: CGain:  
Ioff:   IGain:  
Toff:  TGain:  
Aoff: AGain: 
Foff_S: FGain_S: 
SetPointSoda:  
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SECTION VIII 
 

CONTROL COMPONENT REPLACEMENT 
 
 
The control electronics consist of two major components:  (1) the PLC and (2) the Display.  A 
row of LED indicators located on the right upper section of the PLC housing indicates 
communications are occurring.   The Display provides all the decision-making capabilities of the 
system.  If there is a failure in either of these components, they will have to be replaced with 
programmed replacements. 
 
(1)  The PLC may be replaced by loosening the screws attaching the terminal strip top and 

bottom.  The terminal strips will unplug from the PLC.  The PLC is affixed to the back 
panel with DIN rail hardware.  The release point is located on the bottom and may be 
snapped down to release.  The plug-in circuit assemblies on the PLC may be removed and 
replaced individually.  This must be accomplished when the power is off.  These devices 
are slot-specific and must be installed in their respective slot positions.  The PLC has two 
add-on circuit assemblies that provide I/O interface.  The voltage output card is located in 
slot two (2).  This card provides a 0 to 10 VDC signal controlling the position of the three-
way valve.  The input card located in slot three (3) provides 4-20MA interface to the 
temperature and flow sensors.  There is a 3-position switch located on the right side of the 
PLC.  This switch must be in the middle position for normal operation. 

 
(2) The Display may be changed by removing the attaching wiring and cables and the 

mounting screws located around the edge of the display.   
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OUTLINE DRAWINGS 
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SCHEMATIC DIAGRAM 
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REPLACEMENT PARTS LIST 
MODEL 40400 & 40500 

(TYPICAL) 
 
 

Item Qty. Description Part Number 
    

1 2 Pump-40500 
Pump-40400 

900-10000-001 
900-10000-002 

2 3 Motor Starter DC 313-10000-270 
3 1 3-Way Valve 100-10000-005 
4 1 3-Way Valve Control/Actuator 100-10000-006 
5 1 PLC “Programmed” 700-10000-020 
6 1 8-Channel I/O Card  700-10000-007 
7 1 2-Channel I/O Card  700-10000-009 
8 1 Display “Programmed” 313-10000-269 
9 1 Heater Element 087-10000-024 

10 3 Overload Relay 313-10000-271 
11 1 Power Supply DC 313-10000-272 
12 1 AC Transformer 354-5041C-000 
13 1 Pressure Switch 700-10000-017 
14 1 Flow Switch 674-10000-017 
15 1 Flow Meter 674-10000-009 
16 1 Temperature Switch 700-10000-016 
17 3 Temperature Sensor/Transmitter 889-10000-013 
18 2 Switch, Level 578-10000-126 
19 1 Dry Cooler Fan  
20 1 Dry Cooler Fan Hub  
21 1 Dry Cooler Motor Starter  
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TECHNICAL CHARACTERISTICS: 
 Model 40400 & 40500 

 
Impedance:  120 ohms nominal 
 

Frequency Range: 50 Hz to 2 MHz  (including full load for harmonics 2 and 3) 
 

Resistive Type: Soda Solution (Sodium carbonate + Water) 
 

Max Power:   400/500 KW  
200/300 KW Carrier Power + 125% Peak Modulation 

 

RF Input:  Box Line 10 ½” x 10 ½” square line 
 

Stabilized VSWR: 1.05:1 
 

Accurate Power  
Measurement: Digital Calorimetric Range 10 to 100% FSR  

Accuracy ±< 4% FSR 
 

Dimensions:   60 in. W x 72 in. L x 82 in. H  
(Nominal)  (152.4cm x 182.9cm x 208.3cm)   
 

Weight:    2800 lbs/1270kg (with crate) 
 

AC Power   Load Module 40 Amp. ; Dry Cooler 30 Amp. 
Requirements: 400 VAC, 3 Phase, 50 Hz 
 
 

System Protection: 
 
MECHANICAL PROTECTION: 
LOW FLOW       
LOW TANK LEVEL 
OVER CURRENT: fans, pumps and control 
OVER TEMPERATURE 

COMPUTER CONTROLLED PROTECTION: 
LOW FLOW 
OVER TEMPERATURE 
 

 

Water Coolant Circuit: 
 
Dissipation: 
Cooling medium: 
Flow rate of cooling medium: 
Cooling air temperature: 

400/500KW 
SR1 10-40% + distilled water 
115/150 GPM 
-10ºC to 40ºC 

 

   Load rating based on optimum clean system conditions. 
   Load derates @ less than optimum conditions. 
   RF module must remain above freezing temperature. 
 

Serial No.                  Frequency    MW                Resistance            Ω      
 
Model____________Inspected by        Date  _____________ Software Revision 40xxx.1.4 

 
 

CRAFTED WITH PRIDE IN ARKANSAS, U.S.A. 
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TROUBLESHOOTING: 
 
The wiring configuration of the Soda Load control circuitry provides redundant fail-safe 
protection.  Mechanical switches are wired in series along with a Programmable Logic 
Controller (PLC) to enable the transmitter interlock relay.  The fluid flows of the soda 
and secondary loops are monitored by individual mechanical switches along with the 
outlet temperature of the resistor.  These signals are combined with redundant sensors 
that are monitored and controlled by the PLC.  This insures the integrity, reliability and 
safety of the Soda Load system and protects personnel and equipment.  In addition to 
transmitter enable controls, there are individual protection mechanisms on the pumps, 
heater and Dry Cooler.  Fault indications on these are displayed on the monitor screen. 

 
Fault Condition Recommended Solution(s) 

  

TANK HI Open soda tank lid and see if liquid is above top sensor.  If it is, drain 
to below sensor.  If not above sensor, troubleshoot tank Hi Level switch 
and wiring. 

TANK LOW Open soda tank lid and see if liquid is below bottom sensor.  If it is, fill 
until above sensor.  If not below sensor, troubleshoot tank low level 
switch and wiring. 

SODA PUMP 
OVER CURRENT 

Reset overload on contactor.  If fault repeats, measure current on each 
leg of power.  If current high, troubleshoot pump motor.  If current 
within limits, remove and replace contactor. 

SEC PUMP 
OVER CURRENT 

Reset overload on contactor.  If fault repeats, measure current on each 
leg of power.  If current high, troubleshoot pump motor.  If current 
within limits, remove and replace contactor. 

HEATER 
OVER CURRENT 

Reset overload on contactor.  If fault repeats, measure current on each 
leg of power.  If current high, troubleshoot heater.  If current within 
limits, remove and replace contactor. 

DRY COOLER 
POWER 

Check AC Mains is applied to Dry Cooler.  Measure 24VAC on 
secondary of transformer in Dry Cooler.  If present, troubleshoot 
interconnect wiring and circuitry.  If absent, troubleshoot Dry Cooler 
circuitry. 

ESTOP This is not a fault, but all other sensors will show fault if this is 
engaged.  Rotate ESTOP switch to reset. 

  
The following faults must be evaluated in sequence as they are wired in series: 
 
FLOW SWITCH SODA 
FLOW SWITCH SECONDARY 
TEMP SWITCH SODA 
FLOW SODA SWITCH 
 (See chart following page) 
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Troubleshooting Flow Chart 
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ATTACHMENTS 
 

 
A. Dry Cooler Assembly & Installation Instructions 
B. Dry Cooler Foundation Dimension Plan 
C. Dry Cooler Electrical Schematic 
D. Material Safety Data Sheets 
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SODA ELEMENT
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Soda System Training           

Dry Cooler
Inspection: The Dry cooler was pressurized when shipped verify that there is still pressure on the air 
valve located in the center of the flange cover. 

Note: 
If there is no pressure refer to the Soda Load Manual for specific instructions.

Installation: Position In Accordance with Site Drawings        
Plumbing: Progressive torque in alternating sequence all Flange Connections to100  FtLBS

Electrical:
      Power:    Connect facility power 400 VAC 3 Phase to mains input of dry cooler
         Controls: Connect control wiring to Dry Cooler Control terminals

Note:
 Refer to Dry Cooler Interface Drawing for specific connection points

 



  

SECONDARY VIEW

  COLD
RETURN

HOT
OUT

SECONDARY
CONNECTIONS
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Soda System Training          
Soda Load

Installation: Position in accordance with site Drawings

Plumbing:     Progressive torque in alternating sequence all Flange Connections to 100  Ft Lbs

Electrical:
Power:    Connect facility power 400 VAC 3 Phase to mains input of dry cooler

NOTE:There is a safety ground on the bottom of the frame. 

                       Controls: Connect control wiring to Soda Load Dry Cooler Control terminals

Note:

 Refer to Dry Cooler Interface Drawing for specific connection points

               Transmitter Interlock   Connect Transmitter enable to Soda load TB2-X,

                       RF  Connect box line in accordance with site installation procedures

NOTE: 

DO NOT OPERATE SYSTEM WITHOUT TRANSMITTER INTERLOCK CONNECTED

Gary James



  

CHECKING PHASE ROTATION

● APPPLY POWER TO THE SODA SYSTEM

● NOTE:

● TWO (2) PERSONEL  ARE REQUIRED TO PERFORM THIS TASK.

● WHILE OBSERVING THE MOTOR THROUGH THE TOP OF THE PUMP MOMENTARLY PRESS 
THE CONTACTOR RELAY FOR THE SODA PUMP AND NOTE ROTATION. IF ROTATION IS 
NOT CORRECT REMOVE POWER TO THE SODA SYSTEM AND SWAP TWO WIRES ON THE 
INPUT TO THE SODA ELECTRICAL PANNEL. REAPPLY SODA LAOD INPUT POWER AND 
VERIFY PROPER ROTATION.

● REMOVE POWER TO THE SODA LOAD SYSTEM
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DRY COOLER CONFIGURATIONS
● THE DRY COOLERS HAVE A DIFFERENT NUMBER OF FANS BASED ON THERE 

COOLING CAPACITY. 

● 500 KW 3 BANKS OF 2 FANS

● 400 KW 2 BANKS OF 2 FANS

● 200 KW 2 BANKS OF 1 FAN

● A HARDWARE JUMPER STRAP SELECTION  IN INSTALLATION CONFIGURATION  
CHANGES CONTROL POINTS THROUGH SOFWARE

● THE NUMBER FANS WILL AUTOMATICALLY OPERATE BASED ON APPLIED 
POWER.  
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Soda System Training  
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Soda System Training          2

Soda Charging Procedure
Power should be removed from the soda system for this procedure.

NOTE: 

A small pump is required  to charge the system.

Connect the output of the priming pump to the soda tank drain

 Connect the input side of the priming pump  to the water source .  

   Actuate the source pump  and fill the system to 8 cm below the tank high level switch.

The Lid on the tank will have to be removed to view the level.

Apply power to the soda load system.

From the Display screen select menu-> controls> press the soda pump on

The pump will run for about 5 second and shut off if there is no flow.

Open the bleed valve on the soda pump and remove air. Close when liquid start to come 
out.  Bleed the air out of the valve at the top of the flow loop.  Repeat these procedures  
starting the pump until the pump stays running.  Top off the level in the tank to 8 cm 
below the tank high switch level. And disconnect pump from soda tank drain valve.

Remove power from the soda system and perform secondary charging procedures. 

                

Gary James
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Secondary Charging Procedure
Performed after soda charging procedure   

Power should be removed from the soda system for this procedure.

NOTE: 

A small pump is required  to charge the system.

Connect the output of the priming pump to the input side of the secondary pump.

 Insert the input side of the priming pump into the supplied containers of glycol/water mix.     Actuate the source pump 
 and fill the system to ¾ capacity per site specific documentation.

There are two air bleed points in the secondary system One is in the top of the piping from the secondary pump to the 
plate exchanger. The other is on the secondary pump. These points will have to be repeatability accessed to remove all 
air from the system. The general operation is to open the bleed port until liquid comes out  then close the port. 

Apply power to the soda load system.

From the Display screen select menu-> controls> press the sec pump on

The pump will run for about 5 second and shut off if there is no flow.           

              Open the bleed valve on the sec pump and remove air. Close when liquid start to come out.  Bleed the air out of 
the valve at the top of the flow loop.  Repeat these procedures  starting the pump until the pump stays running.  Fill the 
secondary system until level ¼ of sight gage on dry cooler. Depending on the installation the air may have to be bleed 
at the dry cooler inlet port. Note if the solution becomes air saturated the pump may have to be set off and the air 
allowed to separate from the liquid this may take up to one hour. When the secondary system is charged the pump may 
be removed.  
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FAN ROTATION

● INSURE POWER TO THE SODA LOAD IS OFF

● INSURE POWER TO  DRY COOLERIS OFF

● OBTAIN A 4”(10 CM) INSULATED #14 OR BIGGER WIRE AND STRIP BOTH ENDS

● INSERT ONE END INTO TERMINAL 002 AND SCREW DOWN INSURE THE OTHER END IS 
NOT CONTACTINF A CONDUCTIVE SURFACE.

● TWO PERSONELL ARE REQUIRED TO PERFOR THIS OPERATION

● APPLY POWER TO THE DRY COOLER

● MOMENTERLY   TOUCH THE FREE END OF THE JUMPER WIIRE  TO TERMINAL 003  “THE 
FAN  SHOULD ROTATE”  VERIFY THAT THE FAN IS BLOWING UP THROUGH THE COILS

● IF FANS ARE BLOWING IN THE WRONG DIRECTION

●          REMOVE POWER TO THE DRY COOLER AND SWAP TWO OF THE AC INPUT WIRES.        
        REAPPLY POWER AND REPEAT TEST

●

● REMOVE POWER TO THE DRY COOLER

●  
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SETTING IMPEDANCE 1

● PRESS MENU ALL START 

● PRESS MENU-> OFFSET-> SETPOINT SODA → 75->ENTER

● PRESS MENU->CONTROL-> HEATER ON

● THIS WILL START THE HEATING OF THE LIQUID IN THE TANK AND WILL TAKE O FEW 
HOURS TO REACH SETPOINT TEMPERTURE 

● THE AMOUNT OF SODA REQUIRED DEPENDS ON THE SYSTEM SIZE.

● VERIFY THE TRANSMITTER INTERLOCK IS OPERATIONAL

● THIS MAY BE TESTED BY PRESSING THE ESTOP PUSH BUTTON 

● IF IT IS OPERATIONAL ROTATE THE E STOP PUSH BUTTON TO RESET

● WHEN THE SYSTEM HAS REACHED 45 DEGREES C  THE TRANSMITTER MAY BE POWERED 
ON AT A MED POWER SETTING. THERE WILL BE A HIGH REFLECTION AT THIS POINT AND 
THE TRANSMITTER WILL FOLD BACK.

● POUR SODA IN TO THE TANK  A COUPLE OF LITERS MAY BE INITALLY INTRODUCED.

● READ THE IMPEDANCE ON THE TRANSMITTER  THIS SHOULD START TO COME DOWN 
AND POWER WILL BE ABSORBED BY THE LOAD.  ALLOW THE SODA TEMP TO HEAT UP TO 
75 C.
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SETTING IMPEDANCE 2
● AS THE IMPEDANCE APPROACHES 50 OHMS APPLY SMALLER AMOUNTS OF SODA AND 

WAIT ABOUT 1 MINUTE FOR THE READING TO STABLIZE BEFORE ADDING ADDITIONAL 
SODA.  THE IMPEDANCE SHOULD BE SET TO 50 OHMS AND A VSWR READING OF BETTER 
THAN 1.05 SHOULD BE ACHIEVED.



  

TRANSMITTER INTERLOCK



  

TRANSMITTER INTERLOCK TROUBLE SHOOTING



  

Start screen

This screen only pops up at power on. 
The button by the exit must be pressed to advance.

NFB SHOWS NUMBER FANS JUMPER CONFIGURATION



  

Controls

● Manual Control TOUCH RED AREA TO TOGGLE SWITCH 

● Soda Pump

● Sec Pump

● Heater

● Note:

●  The heater will automatically turn on and off to maintain the tank Temp to Soda Offset temp when the 
heater switch is on



  

Image1

● Press high lighted button for operation and display



  

Power

● Averaged Information main screen
● The bottom row of indicators reflect system operation

●



  

Dry Cooler Status

● Display Status of Dry Cooler Fans
● When the fans are on indicators are illuminated



  

OFFSET

● OFFSETS INITIAL SETTINGS
● Hoff 40.00  HGAIN 374

● Coff  40.00    CGain 374

● Ioff 40.00        Igain 374

● Aoff 40.00       Again 374

● Foff_S 00.00  FGAIN 3120

● SetPointSoda  75.00

 VALUES IN SCREEN 
DO NOT APPLY
FOR DEMO ONLY



  

MAIN

SELECTION SCREEN DISPLAYED WHEN MENU PRESSED



  

TEST DATA

● RAW DATA USED FOR TRENDING REVIEW

● THIS IS REAL TIME NO AVERAGING DATA



  

Sensor Calibration

● Apply power to soda load system

● Set SetPoint to 85 C

● Turn on Pumps and heater

● Allow Fluid temperature to reach 75C

● This may take several hours depending on the starting temperature of fluid.

● If no transmitter power is available the system may be left on over night

● The process may be accelerated by using RF Power to heat the liquid.

● When the temperature of the Cold water is 75 +/- 1 Turn off the transmitter and heater

● Allow the system to stabilize for 15 minutes.

● Record Cold And Hot temperatures . Using the Hot offset adjust the hot temp to match the cold temp

● When they match and DeltT is zero record the Hot offset on the inside of the electrical box door

● Set the soda Set point to 75C

● Allow 3 minutes before removing power to display for permanent memory to be stored



  

Power Cal

When the transmitter is at full power observe the 
power displayed on the soda load. Using the Fgain 
setting in the offset screen adjust the Displayed 
power to match the transmitter power.

● Record the information on the label inside the door 
and wait 3 minuted for the date to get stored in 
memory before removing power to display



  

Status

This screen displays the status of sensor monitor points Red is a fault condition
The heater is controlled by the PLC  to maintain tank temperature and is  fault 
indication it show if the heater is on or off 

Status Screen
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3 Way Valve
● It is necessary for the 3 way valve to move a full 90 Degrees in operation and this should be confirmed.

● Display->MENU->Power

● The reading on the lower right of the display is the valve command word.  A reading 0f 4095 is fully open 
and the mechanical  pointer should point to 0 degrees. A reading of 820 is fully closed and the mechanical 
pointer should point to 90 degrees.

● The valve command word may be temporary changed from the display screen

● Turn the secondary pump off

● Display->menu->offsets  soda set point

● Set Set point soda to a value well below the tank temperature  ie.10 C

● The valve should go to 0 Degree and the valve command word should be 4095

● Set set point soda to a value well above tank temperature ie 90C.

● The valve should go to 90 Degree and the valve command word 820

● If the valve spans the full 90 degree range

● Set the set point soda to 75 C

● Do not turn off power to the display for 3 minute to insure the data is stored to memory.

● Turn the secondary pump on

● If the valve fails to travel the 90 Degree span  perform  Zero and Span Calibration procedure in the valve 
data sheet

●

●  



  

3 way valve continued

● If the valve moves in the wrong direction when commanded to move. Change the DIP switch 
1 to the opposite position on the valve circuit board



  

3 way valve Specs



  

3wspec2



  

3wspec3
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   INPUT POWER
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           50 HZ
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CABLE C

CABLE A B C D E
WIRE COLORS
1- BLUE
2- ORG
3 WHITE BLK
4 WHITE
5 RED BLACK
6 Green BLACK
7 GREEN
8 ORG BLK
9 RED
10 BLACK

ORG

L1=BLACK
L2 RED
L3 BLUE

ON/OFF
SW
ON DOOR

SW1

RED

OUTPUTS
Y0 Y0000 soda ump
Y1 Y0001 sec pump
Y2 Y0002 heater
Y3 Y0003 INTERLOCK
Y4 Y0004 fanbank1
Y5 Y0005 fanbank2
Y6 Y0006 fanbank3
Y7 Y0007 fanbank4
Y10 Y0010 fanbank5
Y11
Y12
Y13
Y13
Y15
Y16
Y17
Y20
Y21
Y22
Y23

INPUTS
X0 X0000   TANK HI
X1 X0001   TANK LOW
X2 X0002   SODA PUMP HOT
X3 X0003   SEC PUMP HOT
X4 X0004   SODA PRESS
X5 X0005   Temp SW Soda
X6 X0006   SODA OVERLOAD
X7 X0007   SEC OVERLOAD 
X10 X0010 Heater Over Load
X11 X0011 TEMPSW SODA
X12 X0012 FLOW SEC  
X13 X0013 FLOW SODA
X14 X0014 E-STOP
X15 X0015 DCPWR
X16 X0016
X17 X0017

ANALOG IO
SLOT1
V700   K402  8482
V701  O10000
AD1 O10000
AD2 O10001
AD3 O10002
AD4 O10003
DA1 O10004   VALVE2
DA3 O10005

ANALOG IO
SLOT4
V730 K800 K8800
V731 O10006
AD1 O10006  HOT
AD2  O10010 COLD
AD3  O10012 INLET
AD4   010014 TANK
AD5 O10016 FLOW SODA
AD6 O10020 FLOW SEC
AD7 O10022 AMB TEMP
AD8 O10024 

BLACK

ORG

BLUE

WHITE
GREEN

24 ac 002

ac com 003
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008
011
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OR TERMINAL
STRIP
IN DRY COOLER
ELECTRICAL BOX
5=  FB1
8=  FB2
11=FB3
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RECPT
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nOTE 500#1 PUMPS DO NOT HAVE THERMAL SWITCHES

480

240

208

120

BLK/RED

ORG

RED

BLK

24AC

BLUE

YEL

>>

>>

<<

<<

DB15 MINI        J11
WHITE RTS 4  1 CTS
BLK       TX  2  2 RX
RED GND 7   3 COM
GRN GND 8  4  COM
RX           3     5 TX
BLU CTS 5      6 RTS

   TEST
OPTION

TB3-1 TB3-2

TB3-6TB3-7
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TB3-4

TB3-5

K1

K2

K3

K4

K5

K6

K7
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D

E

COM WHT

K9 K10 K11

1.1J

7/1/13GLJ

K1 XMITTER INTERLOCK
K2 SODAPUMP CONTROL
K3 SEC PUMP CONT
K4 HEATER CONTROL
K5 DRY COOLER BANK1
K6 DRY COOLER BANK 2
K7 DRY COOLER BANK 3
K8 DRY COOLER AC IND
K9 SODA PUMP PWR RLY
K10 SEC PUMP POWER RLY
K11 HEATER POWER RELAY

>>

>>

2 pin molex

1

2

1

2

3

> 

3 pin molex

x,21,,22,23 strap
options see note

NOTE: strap options
RED WIRE
strap 21 to +24 for 
200kw soda load
strap 22 to +24 for
400 Kw soda load
strap 23 to +24v
for 500kw soda load
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D
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D
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D

W
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WHITE

 500 ONLY

200,400,500

200,400,500
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200,400,500

500 ONLY

TANK HI
SWITCH

TANK LO
SWITCH

TEMP SW
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TEMP SWITCH
SODA MEC

PRESS
 SWITCH
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FLOW SW
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FLOW 
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FUSE

1/32 AMP
FUSES

ALL JUMPS OPEN
10V OPERATION

BLK

NOTE: FIELD MODIFICATION
WIRE COLORS MAY NOT MATCH
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NOTICE OF CONFIDENTIAL INFORMATION
INFORMATION CONTAINED HEREIN IS CONFIDENTIAL AND IS THE PROPERTY OF COLMAC.  WHERE FURNISHED WITH
A PROPOSAL, THE RECIPIENT SHALL USE IT SOLELY FOR EVALUATION.  WHERE FURNISHED TO A CUSTOMER,
IT SHALL BE USED SOLELY FOR PURPOSE OF INSPECTION, INSTALLATION, OR MAINTENANCE.  WHERE FURNISHED
TO A SUPPLIER, IT SHALL BE USED SOLELY IN THE PERFORMANCE OF WORK CONTRACTED FOR BY THIS COMPANY.
THE INFORMATION SHALL NOT BE USED OR DISCLOSED BY RECIPIENT FOR ANY OTHER PURPOSE.

THIRD ANGLE PROJECTION

SCALE: NO SCALECOIL SPECIFICATIONS:
   
   CONNECTION SIZE: 4" 150# RFSO STEEL FLANGE SUPPLY/RETURN
   HEADER SIZE: 4 1/8" OD TYPE "L" COPPER
   TUBING: 5/8" x 0.025 WALL: COPPER
   TUBE PATTERN: 1.5 x 1.299 STAGGERED
   FINS 0.006 THICK: ALUM.
   FIN PATTERN: WAFFLE/RIPPLE
   HOUSING: GALV.
   FERRULES: NO   
   FIN HEIGHT: 78"
   FIN LENGTH: 107"
   ROWS DEEP: 5
   FINS PER INCH: 14
   FACE AREA: 57.96 FT²

UNIT PERFORMANCE;

   TOTAL CAPACITY: 1,519,629 BTUH
   AIRFLOW: 40,400 CFM
   FACE VELOCITY: 697 FPM
   ELEVATION: 1,000 FT AMSL
   ENT AIR DRY BULB: 122° F
   LVG AIR DRY BULB: 161.6° F
   ENT FLUID TEMP: 174° F
   LVG FLUID TEMP: 145.6° F
   FLUID FLOW RATE: 115 GPM
   AIR PRESS DROP: 0.88 IWG
   FLUID: ETHYLENE GLYCOL 30%
   FLUID PRESS. DROP: 11.3 FT H2O
   CIRCUITING: 32 FEED/ 8 PASS/ 4 DROP
   MAWP: 250 PSIG
   MAWT: 300° F
   MDMT: 30° F

UNIT SPECIFICATIONS;

   DRAFT: BLOW-THRU
   QTY. - DIA FANS: 4 - 30"
   FAN SPEED: 1450 RPM
   FAN TYPE: COMPOSITE
   MOTOR QTY. - HP: 4 - 3HP
   MOTOR VOLTAGE: 400/50/3
   MOTOR FLA: 6.1A EA (EST)
      (Table 50.1 of U.L.508a Procedure)
   MOTOR TYPE: TEFC
   MOTOR S.F.: 1.25
   INT. THERMAL O/L PROT.: NO
   U.L. LISTED:  NO
   DRY WEIGHT: 2,473 LBS
   INTERNAL VOL.: 6.01 FT³
   FAN GUARDS: NO   

NOTES:

   1.  NEMA 3R ENCLOSURE FOR MOTOR PROTECTION WIRING.
   2.  20 GALLON SURGE TANK.
   3.  PROTECTIVE SCREEN AIR ENTERING SIDE OF UNIT.
   4.  COIL TAG: 440-10000-002
   5.  SHIPPING CHARGE: 14 PSI
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ECO #18075DLS5/10/2013B

 30" 

 75" 
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THIRD ANGLE PROJECTION

SCALE: NO SCALE

UNLESS  OTHERWISE
SPECIFIED DIMENSIONS

TOLERANCES  ARE:
FRACTIONS    DECIMALS

.XXX ±0.010
± 1/16

ARE IN INCHES
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.XX ±0.030

.XXXX ±0.005±1°
DATE
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< DATE >< DATE >< DATE >
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