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1. The Danfoss Compressor 
 
The Danfoss compressor is a brushless DC motor powered reciprocating hermetic compressor.  It can 
be operated from 10v-27vDC.  WAECO and Adler-Barbour products use two Danfoss Compressors, 
the model BD-35 in WAECO products, and the BD-50 in the Adler-Barbour products.  
 
The BTU output of the compressors vary with speed according to the following charts: 
BD-35: 

 
 
BD-50: 

 
 
With a DC motor, both the rotor and the stator carry a charge.  If the charge of the rotor/stator 
combination remained constant, the rotor would turn to one position and stop.  In this position, 
opposite polarities would attract and the rotor would have no impetus to turn further.  To continue to 
rotate, either the rotor or the stator must be commutated, or switched polarity, so that now like poles 
repel and give the rotor a push.  In a normal, brushed DC motor, two brushes ride on a segmented 
commutator, each segment picking up charge from the brushes and switching the polarity of the rotor. 
 
The Danfoss compressor is electronically commutated by the compressor module. The module reads 
the “back voltage”, that is, it measures the applied voltage to the three stator windings, and the 
differences between them from interacting with the permanent magnets on the rotor.  It compares the 
three voltage readings and switches the current according to the one that is different.  
 
Because this continuous “loop” of information must be continuously exchanged between the 
compressor and module, one of the biggest enemies of the Danfoss system is electronic noise.  Any 
interruption of this “loop” from noise may cause failure of the compressor module.  For this reason, it 
is recommended by Danfoss that their compressor systems be directly connected to a battery with an 
inline fuse.  However, rarely does this happen, so we are stuck with what we get.  Some of the biggest 
sources of electronic noise are communication equipment and engine alternators. 
 
2. The Compressor Module 
 
The compressor module consists of several parts.  The power supply varies the power to the 
compressor in order to control the speed of the compressor.  Depending upon the speed of the 
compressor, the btu output may be changed.  The voltage from the module to the compressor may vary 
from 28 vDC to 49 vDC. 
 
The inverter part of the module commutates the motor and sends the voltage to the compressor pins. 
 
The wiring of WAECO and Adler-Barbour products is through the module.  The module has outputs 
for the fan, thermostat, for an LED, for a speed control resistor, and for a voltage cutout control 
resistor.  Newer modules have inputs for 110/220 VAC and for interior light. 
 



 
 
The common models of modules in use are: 
 
101N0210 

 
The “workhorse” module.  It is the current most common module used on WAECO units.  It has 
outputs for fan, LED, and thermostat.  
 

 
 
101N0500 
 
One of the newest modules, it has added a 100-240VAC input and an output for an interior light. 
 
 
 
101N0280 
 
The newest module, will be available on Adler-Barbour products.  This module utilizes Adaptive 
Energy Optimization (AEO).  A regular compressor, when starting, pulls high Full Load Amperage 
(FLA) on startup.  Using AEO, the compressor ramps up on startup, since capillary tube systems don’t 
require high torque, thereby saving energy by avoiding FLA.  It then regulates capacity by slowly 
ramping so that cycling time is approximately 24 minutes.  If it doesn’t reach temperature in 48 
minutes, it runs at 4400 rpm for the rest of the cycle. 
 
By regulating the speed, it adapts energy input to the required cooling needs.  This makes it more 
energy efficient and therefore saves energy. 
 
The inputs and outputs on the AEO module are the same as 101N0210. 
 
 
101N0220  
 
This module is identical to the 101N0210 except that it is shielded from radio interference with a metal 
case.  It is used on Adler-Barbour units. 
 
 
 
 
 



 
 
3. Wiring: 
Refer to wiring diagrams. 
 
DC Power:  Between topmost – and + terminals.  Be sure of polarity.  However, if polarity is 
reversed, no damage will result but module will not allow unit to come on. 
 
Fan:  The fan is wired between F and + terminals.  This is 12v output and will cycle on with the 
compressor 
 
LED:  An 10 mA LED may be wired to the module for troubleshooting purposes.  This is where the 
Adler-Barbour system gets its error code.  Wire an LED between D and +.  Refer to table on next page 
for error codes. 
 
Thermostat:  The thermostat is connected between T and C. 
 
Speed Resistor:   The speed of the compressor can be set by a resistor in series with the thermostat 
(R1).  The resistances and speeds are shown in the chart on the following page. 
 
Voltage Cutout Resistor:   The voltage cutout can be set by a resistor between P and C (R2).  The 
resistances and cutout voltages are shown on the following chart. 
 

  
 

 
 
AC Power (101N500 only):  100-240 VAC power may be connected to L and N at the top of the 
module. 
 
Light (101N500 only):  A 12 VDC light output is provided between A and C. 
 
 
 

 
  



 



 
 

 

 
 
 
4. Electrical Service Procedures: 
 
Compressor not running: 
 
Before proceding any further, make sure you have sufficient voltage AT THE COMPRESSOR.  Remember that if 
the voltage falls below the cutout voltage, the module will keep the unit from running. 
 
ADLER BARBOUR SYSTEMS: Bypass the Diagnostic Module by disconnecting the DC power and reconnect it 
to the compressor module, removing the leads from the diagnostic module. 
 
Unplug fan lead F.  If the fan is drawing more than 1 amp, the module will cut out the compressor. 
 
Bypass the thermostat by installing a jumper across T and C on the compressor module. 
 
Apply voltage.  If the compressor runs, add fan, then add thermostat, and see which component stops the 
compressor. 
 
If the compressor doesn’t run, remove the module and check the compressor windings with an ohmmeter. 
 
 Winding resistance: 
 
  BD-35:  2.3 ohms, all 3 windings 
  BD-50:  2.0 ohms, all 3 windings 
 
Check from any of the windings to ground-resistance should be infinite. 
If compressor is not within specifications, compressor is defective. 
If the compressor checks within specifications, compressor module is defective. 
 
 
 
 
 
 
 
 



 
 
 
Adler-Barbour Main (Diagnostic) Board: 
 
The board has a terminal block for running auxiliary cooling fan and a water pump.  These are controlled by a mini-
relay on the board, the coil of which is controlled by the F (fan) output on the module. 
 
 

 
 
The LED is controlled by output from the LED output on the module and therefore displays the same error codes. 
 
The “varistor” sets the speed of the water pump. 
 
There is a control fuse on the back of many new units. 
 
Note that the board does not step down voltage.  There is no transformer.  For this reason the Adler-Barbour 
condensing units are rated at 12 volts DC only. 
 
 
Adapting the Adler-Barbour system for the MPS-50: 
 
The MPS-50 has an output of 27vDC.  The condenser fan has a 12vDC motor.  Since the main board does not step 
down the voltage, it would receive 27vDC and rapidly burn out.  The compressor module, however, will step down 
voltage.  Therefore, by moving the electrical leads to “F” and “+” on the compressor module, a MPS-50 may be 
used to adapt the system to multi-voltage.  This allows two options: 

1. Unplug “F” and “+” and plug in the fan leads (note the LED “+” lead will have to be spliced with the “+”      
lead for the LED to be operative).  There will be no power to the mini relay coil and the terminal strip 
will not be operative. 

2. Splice the fan leads to the board leads “F” and “+”.  Note that all the board functions will be active but 
the output will now be 27 volts DC and should be labeled.  12 volt pumps and fans can not be used. 
 
 
 
  
 
 
 

 
 
 



 
 
    5. Charging: 
 
 

 
 
 
 
 
 



 
 



 
 



 
 



 
 
 
 
 
 
 
 
 
 
 



  

Adler/Barbour 
R-134a Field Service Data Sheet 

R-134a Charging Data for All Adler/Barbour Systems 
Version 7.1.94 

Use this table for field charging or adjustment of refrigerant charge on all A/B systems with either 
aluminum (rollbond) evaporators or PowerPlate evaporators (*) 
 
• All pressures are in PSIG 
• Ambient air temperature is assumed +75F. 
• Corrections for other local ambients: See notes, charge by frost line. 
• Typical frost patterns are described at +75F ambient with box hatch open. (These frosted areas will be 

smaller at higher ambients) 
• All evaporators should be 100% frosted with hatch closed, unit cycling 
 
Product Identification: 
CM= ColdMachine (air-cooled only) 
SCM= SuperColdMachine (air/water cooled) 
P/P= PowerPlate 
Standard Evaporator measures 11”x 6”x 12” (11”x 30” before forming into box) 
Large Evaporator measures 12”x 6”x 15” (12”x 40” before forming into box) 
 
Refrigerant Charge: 
Varies from 3.5 to 5.0 ounces (by product). Charge is critical to 1/10th ounce. Therefore units cannot be 
correctly charged in field by weighing in the charge. Use this table, observe frost patterns and suction 
pressure. 
 

Table 1-Suction Gas Pressure (PSIG): 
 

Unit is running continuously 
Unit Evap Lid open Frost?      Lid Closed      Lid Closed      Lid Closed 
        After 15 min.  (see notes)  After 30 min    After 60 min  Cycling on TSAT 
             
CM      STD 8 to 10               ¼ note (A)             5 to 7  4 to 6  4 to 6 
CM LGE 12 to 13              1/8 note (B)          7 to 10  5 to 7  5 to 7 
CM   P/P 8 to 10  cplngs note ( C )  7 to 9  4 to 7  4 to 7 
             
SCM STD 8 to 10  ¼ note (A)  5 to 7  4 to 6  4 to 6 
SCM LGE 12 to 13  1/8 note (B)  7 to 10  5 to 7  5 to 7 
SCM P/P 8 to 10  cplngs note ( C )   4 to 7  4 to 7  4 to 7 
             
 
 
Notes: 
Initial frost patterns with lid of cabinet open: 
(A)  Standard evaporators: normal frost pattern is approx. 4-5” of evap frosted about ½ way around from 

tube entry point. This is about ¼ of the total evap surface in +75F moist ambient, lid open. 
(B)  Large Evaporators: normal frost pattern is approx. a 2” to 2.5” band all the way around the evap. 

This is about 1/8th of the total evap surface in +75F moist ambient, lid open.  
(C)  PowerPlate: normal frost pattern is both couplings frosted, in approx. 60 minutes. Because of the 

warm solution inside, it takes much longer to frost a part of the plate surface, vs. an aluminum evap.  
 
 
 
 
 



 



 
 

 



 

 
 



 



 



  N indicates a Nitrogen holding charge   CM - ColdMachine   SCM - SuperColdMachine   PP - PowerPlate    ULTRA - 
UltraColdMachine     

PART # DESCRIPTION USED ON LIST  
Z4107 COMPRESSOR, BD35F STYLE, (POE OIL – 134A TYPE) CM, SCM $400.00  
Z5005 Compressor, bd50F style CM, SCM $400.00  
F150R Evaporator, small vertical one shot couplings CM, SCM $248.00  

F151R Evaporator, small horizontal one shot couplings CM, SCM $268.00  
F152R EVAPORATOR, Large VERTICAL ONE SHOT Couplings CM, SCM $284.00  
F153R EVAPORATOR, Large HORIZONTAL ONE SHOT Couplings CM, SCM $305.00  

F1720N Evaporator, Small Vertical, Large Couplings CM, SCM $247.00  
F1721N Evaporator, Small Horizontal, Large Couplings CM, SCM $268.00  
F1722N Evaporator, Large Vertical, Large Couplings CM, SCM $284.00  

F1729N Evaporator, Large Horizontal, Large Couplings CM, SCM $305.00  
F1724N Evaporator, Small Vertical, Small Couplings OLD STYLE CM $247.00  
F1725N Evaporator, Small Horizontal, Small Couplings OLD STYLE CM $268.00  

F1726N Evaporator, Large Vertical, Small Couplings OLD STYLE CM $284.00  
F1728N Evaporator, Large Horizontal, Small Couplings OLD STYLE CM $305.00  

F1775N EVAPORATOR, SMALL HORIZONTAL, YOKO COUPLINGS CM, SCM, ULTRA $268.00  
F1776N EVAPORATOR, SMALL VERTICAL, YOKO COUPLINGS CM, SCM, ULTRA $247.00  
F1777N EVAPORATOR, LARGE VERTICAL, YOKO COUPLINGS CM, SCM, ULTRA $284.00  

F1778N EVAPORATOR, LARGE HORIZONTAL, YOKO COUPLINGS CM, SCM, ULTRA $305.00  
C9631 Powerplate tube set, one shot couplings VD STYLE PP $175.00  
C9627M PowerPlate CM, SCM $400.00  

C9630N POWERPLATE TUBE SET, YOKO COUPLINGS CM, SCM, PP $175.00  
CMR02201N PowerPlate Tube Set, Large couplings CM, SCM $175.00  
C9615N 5FT Tube Set Extension, large couplings CM, SCM, PP $100.00  

C9629-134 5FT TUBE SET EXTENSION, YOKO COUPLINGS CM, SCM $100.00  
C9617-OS 5Ft TUBE SET EXTENSION, ONE SHOT COUPLINGS CM, SCM, PP $100.00  
F1723 Door Assembly, Small Horizontal CM, SCM $50.00  

F1723L Door Assembly, Large Horizontal CM, SCM $76.00  
Z3010 Coupling, Male Large CM, SCM, PP $28.00  
Z3011 Coupling, Female Large CM, SCM, PP $28.00  

Z3014 Coupling, Base Small OLD STYLE CM, PP $4.00  
Z3015 Coupling, Male Small OLD STYLE CM, PP $10.00  
Z3017 Coupling,  “O” Ring Small OLD STYLE CM, PP $1.00  

Z3216 Coupling, Female Small OLD STYLE CM, PP $10.00  
Z5048 COUPLING, MALE ONE SHOT W/O PORT CU STYLE CM, SCM $10.00  
Z5049 COUPLING, FEMALE ONE SHOT W/O PORT CU STYLE CM, SCM $10.00  

Z5050 COUPLING, MALE ONE SHOT WITH PORT VD STYLE EVAP $12.00  
Z5051 COUPLING, FEMALE ONE SHOT WITH PORT VD STYLE EVAP $10.00  
Z4051 Female yoko coupling FM, CM, SCM, ULTRA $18.00  

Z4052 MALE YOKO COUPLING FM, CM, SCM, ULTRA $18.00  
Z5047 one shot coupling kit NEW STYLE EVAP $35.00  
Z3281 fan 12vdc CM, SCM. ULTRA $45.00  

F1809 Fan Assembly (12VDC fan and bracket) OLD STYLE CM $68.00  
E1399 Spillover Fan 3” Spillover Kit $30.00  
Z5020 Spillover Fan, 2 ¼” Spillover Kit $20.00  

AB3017 Electronic Module (12VDC) BD30, BD25 $292.00  
Z5006 Electronic module (12/24vdc) BD35F, BD50F $335.00  
D8241S Filter Drier (solder type) SCM, ULTRA $19.00  

F1884 Complete PCB Control Module Assembly CM,SCM $393.00 
F1886 PCB W/ Phone Jack and LED, NO Speed Control Resistor CU STYLE CM, SCM $79.00  
C1502J Thermostat, Phone jack harness (freezer) no speed control PP $47.00  

F1710J Thermostat, phone jack harness, no speed control Cm, SCM $45.00  
F1710 Thermostat Assembly (REFRIGERATOR) CM, SCM, FM790 $35.00  
Z3202 Thermostat only  CM, SCM $20.00  

Z3150 Thermostat Housing CM, SCM $14.00  



C1502 Thermostat Assembly (FREEZER) PP $37.00  
E1391 Thermostat only PP $23.00  

Z3943 Thermostat Knob PP, CM, SCM $2.00  
Z3410 Thermostat Wire Harness  CM, SCM, PP $10.00  
D8072 SPILLOVER THERMOSTAT ONLY SPILLOVER KIT $23.00  

Z4071R DIGITAL THERMOSTAT, REFRIGERATOR CM, SCM, ULTRA, PP $302.00  
Z4071F DIGITAL THERMOSTAT, FREEZER CM, SCM, ULTRA, PP $302.00  
F1710JR270 Thermostat, Small Evaporator, Refrig w/ Speed Control VD150 & VD151 $50.00  

F1710JR680 Thermostat, Large Evaporator, Refrig w/ Speed Control VD152 & VD153 $50.00  
C1502JR1500 Thermostat, Small/Large Evap., Freezer w/ Speed Control  ALL VD’S $50.00  

4441100001 Thermostat for VD units 01- 10 and 18-20 WAECO EVAPS $25.00  
4441100002 THERMOSTAT FOR RECIRCULATORY EVAPORATOR WAECO EVAPS $36.00  

4441100003 Deep freezing thermostat WAECO EVAPS $50.00  
C7216 SPILLOVER KIT BENETEAU BENETEAU $92.00  
C7210 AUTOMATIC SPILLOVER FAN ASSY. BENETEAU $98.00  

C7215 SPILLOVER KIT BENETEAU BENETEAU $103.00  
C7212 T-STAT ASSY. ONLY SPILLOVER FAN KITS OEM $103.00  
C7217 T-STAT ONLY FOR SPILLOVER KIT OEM $55.00  

410451/0 THERMOSTAT FOR RSD-0115 RSF-115 $20.00  
410510/0 THERMOSTAT FOR RSF-0115 RSF-115 $20.00  

410010/0 T-STAT FOR RD UNITS RD UNITS $30.00  

PART # FROST MATE PARTS ONLY - DESCRIPTION USED ON LIST  
Z4065 Control Module FM690 $195.00  

Z4064 Compressor FM690 $340.00  

PART # ADDITIONAL COMMON PARTS - DESCRIPTION USED ON LIST  

22CF050 Lid for CF-50 Compressor Cooler CF-050 $23.50  

120340/0 Freezer door for RPD- 110 RPD-110 
$38.00 

4443000090 Frame for Freezer door RPD-110 RPD-110 $8.95  
Z5023 ZZZ5023 AC Power Cord for CF Units CF Units $8.00  
80-T2-28000A1 DC Power cable for CF-18,80,110 CF Units $21.00  

4441300008 DC Power Cord for FC-40, CF-25,35,40,50 CF Units $23.50  
80-T1-2800A DC Power cord for thermo-electric units TE Units $12.95  
Z5005 Compressor, bd50F style CM, SCM $400.00  

Z3212 Relay SCM, CM $11.00  
F1701 Verticube Icetray with Polygrid Insert CM, SCM, ULTRA $41.50  
Z3064 Separator, Small CM, SCM, ULTRA $26.00  

Z3065 Separator, Large CM, SCM, ULTRA $28.00 
F1875 Installation Hardware Package CM, SCM, ULTRA, PP $10.00 
E1390 Water Pump 12VDC SCM, ULTRA $210.00 
E1392 Wet End Rebuild Kit for E1390 pump SCM, ULTRA $25.00 
E1240 STRAINER WATER COOLING KIT $120.00 
E1134 SS Bulkhead Bracket ( CU-100 & 200 ) CM, SCM $72.50 
Z3302 Polygrid  Insert CM,SCM,Ultra $5.00 
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