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System Introduction- 
 

For the applications that require a little more than it‟s Multizone 
cousin can provide, the all new Smart Pump Multizone utilizes 
the latest in Variable Speed Technology.  Designed for the high 
end residential or commercial applications, the Smart Pump 
Multizone can be used with single phase power to keep things 
simple.  With no added controls to complicate your system the 
Smart Pump Multizone is very user friendly and is easily adjust-
able and customized for your source side geothermal systems. 
 

Efficient Operation- 
 

When you look at pump motor efficiency you will notice the 

smaller motor the less efficient its operation.  The Smart Pump 

Multizone utilizes efficient motor technology with its one single 

motor.  In fact less horse power will be used with a single pump/

motor combination verses several small circulators for your Mul-

tizone heat pump system. 

 

Installation Simplicity- 
 

With only one pump and motor to install contractor installation 

time is reduced.  All the work consists of setting the GT canister,        

mounting the pump to the provided flange, mount the motor to 

the pump, mount the variable speed drive unit on the adjacent 

wall and the electrical power.  Its that simple your system will be 

ready to run. 

 

Competitive Installed Costs- 
 

When you look at the cost of purchasing and installing several 

pumps switching to the Smart Pump Multizone will save more 

than just energy.  

 

Maintenance Simplicity- 
 

The Smart Pump Multizone utilizes one of the industries most 

popular in-line circulators. This bullet proof pump is very reli-

able however in the event of a pump failure parts and qualified 

technicians are readily available. 

 
Sealable Lid –  
 

Provides for a closed sealed system while allowing for ease of 
access to sample fluid and measure flow rate. 
 
Inlet Connection –  
 

Stainless Steel MPT connection provided as standard, with 

various transitions available upon request. Size based on canister 

size (see chart). 

 

Check Valve –  
 

A check valve is provided before the pump assuring proper flow 

and reliable pump operation. 

 

Canister –  
 

Provides a standing column of water on the suction side of the pump to 

insure a flooded volute and reliable pump operation.  Size required is 

based on max load design flow rate (see chart). 

 

Optional Isolation Valve –  
 

An isolation valve is available on the pump discharge for ease of main-

tenance(not shown). 

 

Variable Speed Pump Control –  
 

The Smart Pump Drive is robust and designed to operate in some 

of the harshest conditions. 
 

Insulation –  
 

3/8” Armaflex insulation factory provided to prevent 
condensation. 
 
 
 
 
Dimensions–  
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Product Data 

Smart Pump Multizone Dimensions (in.) 
Size MAX FLOW 

(gpm*) 
H D P 

(IPT) 
Volume 

(gal) 

C 130 70 12 3  20.8 

D 180 70 14    4     29.5 

D 

P 
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Product Data 

Performance Curve- 

 

Pump Information- 
 
 
 
 
 
 
 
 
 
 
 
 
   *Performance curve not shown on chart above. 
 
 
 
 

Pump 

Model 

Nominal Flow 

Rate 

Max Efficiency 

% 

Flow  

Range (GPM) 

CR 10 55 70 5-70 

CR 15 95 72 9-125 

CR 20 115 72 11-155 

CR 32 140 76 14-180 

CR 45* 180 78 22-180 

CR 10 CR 15 

CR 20 

CR 32 

CR 45 
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Installation Guidelines & Procedures for B & D MFG, INC 
Smart Pump Multizone Flowcenter 

 

 

 

 

 

 

 

 

 

 

 

 
Electrical Service & Connections- 
 

The Smart Pump Multizone Flow Center requires a dedicated , 240 volt single or three phase  circuit.  Wire and fuse sizes shall be 

accordance with Local Codes and that of  the National Electric Code.  Low voltage wiring must be isolated from primary voltage 

lines and connections 

 

Flowcenter Canister Placement Requirements- 
 

A level location with 36" of clearance around the canister is required.  This allows enough room to hook-up the CR series pump and 

associated piping.  An allowance for 36" of clearance on the top of the canister (between lid and ceiling) for insertion of an optional 

flow meter tool and system fluid access. 

Installation 

    SAFETY INSTRUCTIONS 

    This safety alert symbol will be used in this manual to draw attention to safety related instructions.     

    When used, the safety alert symbol means: ATTENTION!  BECOME ALERT!  YOUR SAFETY  

     IS INVOLVED!  FAILURE TO  FOLLOW THESE INSTRUCTIONS MAY RESULT IN A  

             SAFETY HAZARD. 

               WARNING: Electrical Shock and potential circuit damage. Disconnect power supply before begi-

 ning installation.  Failure to follow these instructions could result in serious personal injury or death 

 and property     

               WARNING: Improper wiring and wire can cause electrical shock and fires.  Wiring connections 

 must be made in accordance with all applicable electrical codes and ordinances.  Use copper wire only.  

 Failure to  
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CU 321 Variable Speed Drive Placement- 
 

The CU 321 is cooled by air circulation. For proper cooling, allow a minimum of 4 inches (100 mm) of open space above, below 

and beside the CU 321to protect the unit from overheating. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

               WARNING: It can be extremely dangerous to touch the electrical parts even when the mains 

 supply has been disconnected.  Wait at least 4 minutes after the input power has been  

 removed before servicing the CU 321. 

Installation 

CU 321 (2-3) HP 

CU 321 (5 HP) 
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Installation 

Installation Recommendations- 
 

It is recommended that an isolation valve be installed on the discharge side of the pump. This will 

allow for more ease of service and can also aid in the start up procedures.   
 

All Pipe, valves and fittings should be at least the same diameter as the discharge pipe or sized in ac-

cordance with good piping practices to reduce excessive fluid velocities and pipe friction losses.  
  

Before the pump is installed it is recommended that the discharge piping be pressure checked to at 

least 40 psi or as required by codes or local regulations.   
 

Whenever possible, avoid high pressure loss fittings, such as elbows or branch tees.  
 

It is recommended that the discharge pipe is 10 pipe diameters in length before the nearest fitting.  
 

The piping should be adequately supported to reduce thermal and mechanical stresses on the pum 
  

Good installation practice recommends the system be thoroughly cleaned and flushed of all foreign 

materials and sediment prior to pump installation.  
 

 

 

 

 

 

 

 

 

 

Motor/Pump Assembly- 
 

1.  Remove key from motor shaft, if present, and discard.  

2.  Thoroughly clean the surfaces of the motor and pump end mounting flange. The motor and shaft must be clean of 

 all oil/grease and other contaminants where the coupling attaches. Set the motor on the pump end.  

3.  Place the terminal box in the desired position by rotat ing the motor.  

4.  Insert the mounting bolts, then diagonally and evenly tighten. For 3/8” bolts (2 HP), torque to 17 ft.-lbs., for 1/2” 

 bolts (3 to 5 HP) torque to 30 ft.-lbs. 

 
 

   

               Warning: Be sure to anchor piping properly as two-way control valves may cause water hammer 

 resulting in excessive pipe movement.  Possible pump and pipe damage may occur of the system is not 

 properly anchored. 

              The following instructions are specific for the pump noted.  Please take note of the pump being 

 installed.  Pump model is designated as CR #-# (i.e. CR10-2) 

CR 5- 
 

1. Insert shaft pin into shaft hole. Reinstall the coupling 

halves onto shaft and shaft pin.  

2. Reinstall the coupling screws and leave loose. Check that 

the gaps on either side of the coupling are even, and that 

the motor shaft keyway is centered in the coupling half, as 

shown in Figure 6a.  

3. Tighten the screws to the correct torque (62 ft.-lbs.).  
 

CR 10, 15 & 20- 
 

1. Insert shaft pin into shaft hole. Insert plastic shaft seal 

spacer beneath shaft seal collar. Reinstall the coupling 

halves onto shaft and shaft pin.  

2. Reinstall the coupling screws and leave loose. Check that 

the gaps on either side of the coupling are even and that 

the motor shaft key way is centered in the coupling half, as 

shown in Figure 6a.  
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                 CR 10, 15 & 20-(Continued) 
 

3.    Tighten the screws to the correct torque.  

4. Remove plastic shaft seal spacer and hang it on inside of   

       the coupling guard.  

 

CR 32 & 45- 
 

1. Place the plastic adjustment fork under the cartridge seal 

collar (see Figure 7).  

2. Fit the coupling on the shaft so that the top of the pump 

shaft is flush with the bottom of the clearance chamber in 

the coupling (see Figure 8).  

3. Lubricate the coupling screws with an anti-seize and lubri-

cating compound. Tighten the coupling screws (finger 

tight) while keeping the coupling separation equal on both 

sides and the motor shaft keyway centered in the coupling 

half as shown in Figure 6a.  

4. When the screws are tight enough to keep the couplings in 

place, then torque the screws evenly in a crisscross pattern. 

Torque coupling screws to 62 ft.-lbs.  

5. Remove the adjustment fork from under the cartridge seal 

collar and replace it to the storage location (see Figure 9).  

6. Check to see that the gaps between the coupling halves are 

equal. Loosen and readjust, if necessary.  

7. Be certain the pump shaft can be rotated by hand. If the 

shaft cannot be rotated or it binds, disassemble and check 

for misalignment.  

 
 

 

 

 

 

 

 

 

 

 

Installation 

                Warning: CFC Multizones are a non-   

    pressurized unit and should never  be pressur-       

                 ized for any reason 
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Electrical Wiring Information 

 

Electrical Installation 
 

It is the responsibility of the installer to ensure correct 

grounding and protection in accordance with national and 

local standards 

 

CU 321 Mains Wiring 
 

The Smart Pump Variable Speed drive is capable of  taking 

standard single phase 230 volt power and converting it to 3 

phase power to run the Grundfos ML motor. Single phase 

230 volt power shall be connected to terminals L1 and L2 as 

shown in figure 1a. 
 

The drive has a high leakage current and must be grounded 

properly for safety. Keep all grounding cables as short as 

possible. Follow all local and national safety regulations.  

 

Motor Wiring 
 

All Grundfos ML motors are 3 phase motors capable of run-

ning on either 208-230 voltage or 460 voltage.  B&D‟s 

Smart Pump Multizone must be wired for low voltage 208-

230 volt power.  Remove wire box cover and follow the wir-

ing schematic for LOW VOLTAGE as the CU 321 variable 

speed drive will provide 3 phase 208 voltage to the motor. 

Take extra precaution as all the wires are color coded and are 

labeled with appropriate numbers.  Wire connections L1, L2 

and L3 are to be connected to the CU 321 variable speed 

wires.  The “L” connections shall be connected to the drive 

as follows L1-U, L2-V, L3-W figures (1a & 1b) 

Follow the wiring diagram on the motor label for the correct 

motor wiring combination which matches 230 supply volt-

age. Once this has been confirmed, reconnect the power sup-

ply wiring to the motor.  Check the direction of rotation, by 

bump-starting the motor. Rotation must be left to right 

(counter-clockwise) when looking directly at the coupling. 

Shut off the power, then re-install the coupling guards. After 

the coupling guards have been installed the power can be 

turned back on. 

Pressure Transducer Wiring 
 

The pump mounted pressure transducer shall be wired on the 

control terminal block on posisions 12 and 60.  (See figure 

1c.) Sensor wire color Brown = 12  Black = 60. 

Figure 1a 

Figure 1b 

               WARNING: THE VOLTAGE OF THE CU 

  321 IS DANGEROUS WHENEVER THE  

  DRIVE IS CONNECTED TO AC POWER.  

  INCORRECT INSTALLATION OF THE 

  MOTOR OR DRIVE MAY CAUSE  

  DAMAGE TO THE EQUIPMENT,  

  SERIOUS INJURY OR DEATH. COMPLY 

  WITH SAFETY INSTRUCTIONS IN THIS 

   MANUAL AS WELL AS LOCAL AND  

  NATIONAL SAFETY REGULATIONS. 

  TOUCHING ELECTRICAL PARTS MAY  

  BE FATAL EVEN AFTER EQUIPMENT 

  HAS BEEN DISCONNECTED FROM THE 

  AC POWER. WAIT AT LEAST 4 MINUTES 

   FOR CURRENT TO DISSIPATE. 

Figure 1c 
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System Start Up Procedure 

Fill canister water level to dip tube 

elbow 

**Valve and flange 

adapter not included and 

are available as option 

only** 

Pump isolation valves 

Pump & Valve Positions- 
 

1. Close the isolation valve on discharge side of the pump 

and the isolation valves on the outlet of each heat pump. 

2. Manually open all 2-way control valves at each heat 

pump. (Valves to remain open temporarily until a later 

time.) 

3. Fill the Multizone canister with water up to the elbow of 

the dip tube.  An adequate supply of water will be 

needed to add to the system as necessary on start up. 

4. Open the priming plug on the pump head (See Figures 

1a ) until a steady stream of airless water runs out the 

priming port. Close the plug and securely tighten.  

5. Remove the coupling guard and rotate the pump shaft by 

hand to be certain it turns freely. Replace coupling guard 

once proper shaft movement has been established. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Power Supply & Smart Pump Drive- 
 

1. Turn power supply “ON” to the wall mounted CU321 

(Variable Frequency Drive). 

2. Press the “on” switch located on the CU321, this will 

activate the drive system. Be sure the setting is at „5‟. 

3. Allow the pump to dead head against the closed dis-

charge valve for at least one minute to ensure water is 

forced  against the seal face. 

4. Slowly open discharge side valve to the QUARTER 

OPEN POSITION. 

5. Slowly open a heat pump outlet valve.  It is recom-

mended the furthest heat pump in the system be opened 

first.   

6. Run the pump until there is a steady stream of water 

returning back to the Multizone Canister. 

7. Once steady return water has been established, open 

pump discharge side valve to FULL OPEN POSITION. 

Figure 1a 

CU321 Control Panel 

               Warning: BE SURE THE CU321 STARTS  

 UP AT “5” OR IT MAY LOCK OUT ON  

 ERROR 

                Warning: BE SURE THE MULTIZONE  

 CANISTER DOES NOT RUN OUT OF  

 WATER 
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System Start Up Procedure 

Proper Smart Pump Drive Setting- 
 

1. Continue to open heat pump outlet side valves ONE AT 

A TIME to purge each line separately. 

2. Once all the heat pump outlet valves are open, the pump 

shall be run long enough to properly purge the entire 

system of air and debris.  Any remaining trapped air or 

debris will allow false system settings to occur. 

3. Start at “5” on the CU321 display, press the up arrow till 

the number displayed is”15”.   

4. Note the sound of the motor as the indicated number 

was increased to 15.  The audible sound of the motor 

should have changed as the drive increased the speed.  It 

is important to note how the motor sounds when the 

speed is increased as this will help indicate the system 

setting. 

5. Increase the CU321 display to indicate “20” by pressing 

the up arrow. Again note the audible sound of the motor 

as the drive increases the speed. 

6. Continue to increase the indicated number on the CU321 

by pressing the up arrow as the drive setting will be ad-

justed in increments of “5”.  Once it is noted that the 

audible sound of the pump no longer INCREASES, the 

system setting has been found.  (Example: If the CU321 

is increased from 30 to 35 and there is no audible sound 

difference in the motor from 30 to 35; 30 will be the 

system setting.) 

7. Balance the flow rate of each heat pump allowing pres-

sure drop for all circuits to be equal.  

8. Once heat pumps are adjusted with proper flow repeat 

steps 3-6 to ensure the proper setting is found. 

 

Manual Valve Manipulation/Stop Function- 
 

1. Once the system setting has been found on the CU321, 

close the heat pump outlet side valves ONE AT A 

TIME.  A difference in speed should be noticed by the 

audible sound of the pump motor as valves are closed.  

NOTE: On a larger system such as 3 horse power and 

bigger.  A few heat pump outlet valves may need to be 

closed before a noticeable change in motor speed occurs. 

2. After all heat pump outlet valves have been closed the 

CU321 will sense the system “dead head” occurrence 

and shut the pump motor off. The “Power Down” func-

tion shall happen almost immediately after all heat pump 

outlet valves have been closed.  If the CU321 does not 

power down one of the following could be the cause. 

  -The system setting could be wrong 

  -Trapped air in the system 

  -Valve and/or fitting leakage 

 

 

System Checks 
 

1. Once the system setting has been established and the 

CU321 adjusts/reacts to heat pump outlet valves opening 

and closing the system is ready to operate on its own. 

2. Return each heat pump 2-way control valve to its normal 

operating setting so it is allowed to open and close based 

on heat pump status. 

3. Monitor the system as it reacts to the heat pump 2-way 

control valves.  It is recommended that each heat pump 

shall manually meet its set point to allow the 2-way con-

trol valve to close ensuring they provide a 100% off 

position allowing the CU321 to Power Down  
4. Once all the set up procedures and test have been per-

formed, the Smart Pump Multizone can now operate as a 

self contained system. 

  

                Note:  It may take 24-48 hours for all the air to 

  be purged from a piping system to allow 

  effective pump operation. 

                Note:  Use good quality 2-way control valves  

  that will provide a 100% closed seal 

  with no leakage. 

                Note:  Be sure the system is purged of air before 

   adjusting Smart Pump Drive Speed. 
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Drive Display/Operation 
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Drive Display/Operation 
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Drive Display/Operation 
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Drive Display/Operation 
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Drive Display/Operation 
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Drive Display/Operation 
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Motor Winding Resistance (lead to lead) 
 

To check the electrical condition of the motor windings, a 

winding resistance check with an ohmmeter is required. 
 

Instructions 
 

1. Turn the POWER OFF. 

2. Disconnect all electrical leads to motor. 

3. Set the scale selector in the ohmmeter to R x 1 (if you 

expect ohm values under 10) or R x 10 (for ohm values 

over 10). 

4. Touch the leads to the ohmmeter to two motor leads. 

Touching the leads of the ohmmeter to any hot two leads 

will measure that winding‟s resistance. Repeat for all 

three possible lead combinations (L1 and L2; L2 and L3;  

L1 and L2) 

5. Watch the ohmmeter scale and compare this figure with 

the appropriate chart. 

 

Evaluation 
 

If all ohm values are normal, the motor windings are neither 

shorted nor open.  If any one ohm value is less than normal, 

that motor winding may be starting to short.  If any one ohm 

value is greater than normal, the winding may be starting to 

open.  If some ohm values are greater than normal (more 

than 25%), the leads may be connected incorrectly. 

 

 

 

 

 

 

 

 

 

Insulation Resistance (lead to ground)  
 

1. Turn POWER OFF. 

2. Disconnect all electrical leads to motor. 

3. Set the scale selector on the megohmmeter to R x 100, 

touch its leads together and adjust the indicator to zero. 

4. Touch the leads of the megohmmeter to each of the mo-

tor leads and to ground (i.e L1 to ground; L2 to ground, 

ect) 

5. Watch the megohmmeter scale and compare this figure 

with appropriate chart. 

 

Evaluation 
 

The resistance values fo new motors must exceed 1,000,000 

ohms. If they do not, replace the motor. 

Measurement and Testing 
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Notes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


