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Model Nomenclature
1-2
FC

3
1 -

4-9
GL

Model
 FC = Flow Center

Number of Pumps
 1
 2

Type
 GL = 1 in. GeoLink Connections with high impact
   polystyrene cabinet
 FPT = 1 in. Female Pipe Thread Connections with
   polystyrene cabinet
 FPTB = 1 in. Female Pipe Thread Connections with
   bronze or stainless steel volute and 
   polystyrene cabinet

1-3
FCL

4
1 -

5-6
50

7-8
28

Model
 FCL = Flow Center Large

Number of Pumps
 1 Pump
 2 Pumps

Foot of Head
 28
 38
 55

Nominal High Speed
 50 gpm

1-3
FCM

4
2 -

5-6
30

7-8
23

Model
 FCM = Flow Center Medium

Number of Pumps
 2 Pumps

Foot of Head
 23

Nominal High Speed
 30 gpm

FC V1B GL
1-2 3-5 6-7

Model
FC = Flow Center

Number of Pumps
V1B = Single UPMXL 25-124 Variable

Speed Pump
V2B = Dual UPMXL 25-124 Variable

Speed Pumps

Connections
GL = 1" GeoLink Connecitons
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Flow Center Initial Inspection
Please read the complete instructions before starting installation. Carefully follow instructions to ensure optimum and safe operation. 
Leave the instructions with the owner after installation. The GeoLink® Flow Center circulating pumps should be installed according to all 
applicable codes. Unpack the flow center and any other component kits required and inspect them for shipping damage. Shipping damage 
claims must be filed promptly by the purchaser with the freight company.

Verify the contents of this package with the following list:
 (2) Lag screws 1/4 in. X 2.5 in.
 (2) Lag screws 5/16 in. per box (FCL-5028, FCL-5038, and FCL-5055 only)
 (4) Long sheet metal #10 X 3/4 in. screws (for mounting on unit)  
 (2) 1 in. MPT Brass plug (Not included with FPTB or GL series)
 (1) Decal
 (1) Installation manual
 (2)  1-1/4 in. PE Socket Adapters (GL 1 in. connection models only)
 (1) Power wire kit for FCV1B-GL (1) and FCV2B- GL (2) models only

NOTES: The flow centers are injected with foam for condensation prevention during low temperature operation and for noise attenuation. 
Pump heads can be field replaced.

Typical Installation
The Flow Centers are insulated and contain all flushing and circulation connections for residential and light commercial earth loops which 
require a flow rate of no more than 20 gpm. One-inch female pipe thread fittings are furnished with FC1-FPT, FC1-FPTB, FC2-FPT, and 
FC2-FPTB units for loop connections. Two-inch GL fittings (GL8PESLM) are furnished with all FCM and FCL units. Various fittings are 
available for all units for loop connections. See Adapter Sets table below and Connection Options table for all adapter fittings.

For pump sizing, a pressure drop calculation must be completed. See "Pressure Drop Calculation Manual" or use Pressure Drop 
software program to determine correct pump selection.

WARNING: Before performing service or maintenance operations on the system, disconnect all power sources. 
Electrical shock could cause personal injury. Before applying power, make sure that all covers and screws are in 
place. Failure to do so could cause risk of electrical shock.

PART NO. DESCRIPTION CONNECTION USE FLOW CENTER TYPE

MA4INS 1 in. MPT to 1 in. INS (Hose Barb)* Loop or unit side connection FPT

MA5INS 1 in. MPT to 1-1 /4 in. INS (Hose Barb)* Loop or unit side connection FPT

MA5PES 1 in. MPT to 1-1/4 in. PE (Socket Fusion) Loop side connection FPT

MA4SWV 1” MPT to 1” Swivel Union Unit side connection FPT

GL4INS 1 in. GeoLink fi tting x 1 in. Hose Barb Unit side connection GL

GL4PES 1 in. GeoLink fi tting x 1 in. Socket Fusion Loop or unit side connection GL

GL5PES** 1 in. GeoLink fi tting x 1-1/4 in. Socket Fusion Loop side connection GL

GL-FP 1 in. GeoLink fi tting x 1 in. cam lever elbow (male) Flushing port connection GL

GL6FPT 2 in. GeoLink fi tting x 1-1/2 in. FPT Loop or unit side connection FCM/L

GL8FPT 2 in. GeoLink fi tting x 2 in. FPT Loop or unit side connection FCM/L

GL-FPL 2 in. cam lever elbow (male) for fl ush port Flushing port connection FCM/L

Adapter Sets (Sets consist of 2 connectors)

NOTES:  *Hose Clamps included with barbed adapter sets.

Safety Considerations

General Installation Information
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To Fitting(s)

Rubber Hose Kit 1 in. MPT to 1 in. barbed (PVC or brass)

PVC 1 in. MPT to 1 in. glue socket or 1 in. MPT nipple

PE Use brass barbs and double clamp or PE to brass adapter

Copper 1 in. MPT x 1 in. sweat and solder before connecting to FC1S, FC2S or 1 in. MPT nipple

Connection Options for FC1 and FC2

Mounting
The flow center must be mounted with the pump center shaft in the horizontal position, this includes all GeoLink Flow Centers. The only 
adjustment is that the circulator pump electrical boxes be on the horizontal side of the power head in the mounted position to help prevent 
moisture from being held inside the box (see Figure 1). 
 

•  Side of unit mounting notes: 
 The flow center can be mounted by using four 

sheet metal screws directly into the unit  
cabinet on the side opposite the air coil.  Be 
careful not to puncture any internal parts of the 
unit when inserting screws into the  cabinet.

•  Unfinished wall (bare stud) mounting notes: 
 The assembled flow center can be mounted 
 by using four lag screws into two 19-inch (48 

cm) cross braces spanning 16 inches (41 cm) on 
center studs or by using lag bolts through center 
of brackets into one stud.

•  Finished wall (drywall) mounting notes: 
 The flow center can be mounted by using two lag 

screws through drywall into stud through center 
holes in top and bottom of cabinet. FCM2-3023 
and all FCL fl ow centers may need to be directly 
braced to the wall in order to support the weight 
of the fl ow center. The wall must be able to 
support 115 lbs. [52.2 kg] for FCL-1 with valve 
cabinet or 176 lbs. [79.8 kg] when using FCL-2.

NOTES:
1) Insulation should be used on all inside piping when 

minimum loop temperatures are expected to be less than 
50°F (10°C). Use table below for insulation sizes with 
different piping sizes.

2) Due to noise transmission, the flow center may need a 
noise or vibration eliminator installed. 

Recommended Insulation

Piping Description

1 in. IPS Rubber Hose 1-3/8 in. ID - 1/2 in. Wall

1-1/4 in. IPS PE 1-5/8 in. ID - 1/2 in. Wall

2 in. IPS PE 2-1/8 in. ID - 1/2 in. Wall

Figure 1: Pump Mounting

Pump mounting and instructions. The pump contains a ceramic impeller
center shaft and is water lubricated. Therefore, shaft MUST ALWAYS be
in horizontal position for proper operation and longevity.

OKOK Horizontal

OK

NO

Vetical Center
Shaft Position

Vetical Center
Shaft Position

NO

Pumps MUST ALWAYS be
mounted so ceramic center
shaft is in horizontal position
ONLY

Rotate pump head so electrical box is on the side or top only. Never leave
electrical box on the botton of pump head (pump windings may short out).

Pumps should never
be mounted in these
positions. The ceramic
center shaft shown is in
the vertical position.
Operating pumps
installed in this manner
will damange the pump.

General Installation Information cont.
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For the mounting orientation of the UP26-99 refer to Figure 1.

General Installation Information cont.
The variable speed pump has three condensate weep holes located around the mounting flange.  The variable speed pump must be 
positioned so that one of the weep holes is pointed down with the pump control box on top or on the side. (NOTE: The control box cannot 
be mounted in the down position.) Failure to rotate the variable speed pump so that the weep hole is in a down orientation will result in 
pump failure.  To rotate the pump remove the four allen head cap screws, remove the variable speed pump, rotate the pump so the weep 
hole is down, reinstall the pump and tighten the four allen head cap screws evenly to 5.2 +/- .7 ft-lb.  

NOTE: Flow Center must be installed with the pumps shaft horizontal. 

Figure 2: FCV Pump Mounting - Variable Speed Pumps
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General Installation Information cont.
Figure 2: FCV Pump Mounting cont.

Note: This pump orientation 
is NOT approved.
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Figure 2a: FPT Style Flow Center

Three Way
Valve Position

Indicator

HEAT PUMP
CONNECTIONS

GROUND LOOP
CONNECTIONS

C

D

A

G
F I

H

B

E

A B C D E F G H I

INCHES 13.58 1  in. FPT 
Fittings

(4 Typical)

12.38 4.25 1 in. FPT 
Access 
Ports

3.25 5.88 7.30 2.25

[CM] [34.5] [31.4] [10.8] [8.3] [14.9] [18.5] [5.7]

TYPE SHIPPING WEIGHT

FC1-FPT 24 LBS

FC2-FPT 30 LBS

FC1-FPTB 24 LBS

FC2-FPTB 30 LBS

MODEL VOLTS AMPS WATTS HP CAPACITOR

FC1-FPT & FC1-FPTB 230/60/1 1.07 245 0.17 2.5μF/380V

FC2-FPT & FC2-FPTB* 230/60/1 2.14 490 0.33 2.5μF/380V

*With both circulating pumps operating.

Electrical Data

General Installation Information cont.
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Figure 2b: FCV1B-GL Style Flow Center

General Installation Information cont.

MODEL PUMP MOTOR SPEED VOLTS AMPS WATTS* NOMINAL HP CAPACITOR

FCV1B-GL UPMXL 25-124 Variable 208-230/50-60/1 0.04-1.5 3-180 1/6 N/A

*All data is per pump maximum at 230V

Electrical Data

Note: All connections are 1” GL style. 

A B C D E F G H I

INCHES 13.44 5.12 7.06 7.06 9.44 12.44 5.00 1.94
3/8 in. 
Socket[CM] [34.2] [13.0] [18.0] [18.0] [24.0] [31.6] [12.7] [5.0]

TYPE SHIPPING WEIGHT

FCV1B-GL 25 lbs [11.3 kg]
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Figure 2b: FCV2B-GL Style Flow Center

General Installation Information cont.

Electrical Data

NOTE: All connections are 1” GL style. 

A C D E F G H I

INCHES 13.44 7.06 7.62 9.44 12.44 5.00 1.94
3/8 in. 
Socket[CM] [34.2] [18.0] [19.4] [24.0] [31.6] [12.7] [5.0]

TYPE SHIPPING WEIGHT

FCV2B-GL 30 lbs [13.6 kg]

MODEL PUMP MOTOR SPEED VOLTS AMPS WATTS* NOMINAL HP CAPACITOR

FCV2B-GL UPMXL 25-124 Variable 208-230/50-60/1 0.04-1.5 3-180 1/6 N/A

*All data is per pump maximum at 230V

NOTE: Both pumps will be controlled together and run at the same speed.
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Figure 2c: FC1/FC2-GL Style Flow Center

A B C D E F G H

INCHES 13.5 10.2 7.56 12.5 2.0 2.6 5.0 4.7

[CM] [34.3] [25.9] [19.2] [31.8] [5.1] [6.7] [12.7] [11.9]

TYPE SHIPPING WEIGHT

FC1-GL 24 LBS

FC2-GL 30 LBS

MODEL VOLTS AMPS WATTS HP CAPACITOR

FC1-GL 230/60/1 1.07 245 0.17 2.5μF/380V

FC2-GL* 230/60/1 2.14 490 0.33 2.5μF/380V

*With both circulating pumps operating.

Electrical Data

Note: All connections are 1” GL style. 

General Installation Information cont.
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Figure 2d: Flow Center Medium

A D E

B

G

F

C

H

I

A B C D E F G H I

INCHES 20.75 12.5 8.5 19.25 19.25 5.5 11.0 2.75 1/2 in. 
Drive 

Socket[CM] [52.7] [31.8] [21.6] [48.9] [48.9] [14.0] [27.9] [7.0]

TYPE SHIPPING WEIGHT

FCM2-3023 50 LBS

Electrical Data
MODEL MAX HP*

(3 Speed) Speed RPM Amps* Watts*

FCM2-3023 1/6

3 3400 1.9 377

2 3300 1.6 340

1 3100 1.3 267

* Data is per pump

Note: All connections are 2” GL style. 

General Installation Information cont.
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Figure 2e: FCL1-5028 Flow Center

Flow Center GPM Ft of Head Unit A B C D E F G H I J K L M

FCL1 50 28
in 26.25 6.38 8.75 12.5 24.75 25.25 2.75 5.5 3.31 1/2” Drive 

Socket
11.75 6.88 10.75

cm 66.7 16.3 22.2 31.8 62.9 64.1 7.0 14.0 8.4 29.8 17.5 27.3

Flow Center Item Shipping Weight

FCL1-5028
Valve Cabinet 18.25 lbs

Insulated Pump/Valve 70.0 lbs

Electrical Data
MODEL MAX HP*

(3 Speed) Speed RPM Amps* Watts* Starting 
Amps*

FCL1-5028 1-1/2

3 3477 2.9 625 6.7

2 3399 2.9 600 6.7

1 3281 2.75 555 6.35

* Data is per pump

Changing the Pump Performance
1. Switch off the electrical supply to the pump at the main circuit breaker. The green indicator light on the terminal box must be off.
2. Remove the terminal box cover by loosening the four screws in the cover.
3. Pull out the speed switch module and re-insert it so that the desired speed is visible through the window in the terminal box (see 

Speed Switch Module illustration).

SPEED
1

SPEED
2

SPEED
3

Speed Switch Module

Note: All connections are 2” GL style. 

General Installation Information cont.
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Figure 2f: FCL1-5038 & FCL1-5055 Flow Centers

Flow Center GPM Ft of Head Unit A B C D E F G H I J K L M

FCL1 50 38
in 24.25 6.38 8.75 12.19 22.75 23.25 2.75 5.5 3.31 1/2” Drive 

Socket
11.75 6.88 10.75

cm 61.6 16.3 22.2 31.0 57.8 59.1 7.0 14.0 8.4 29.8 17.5 27.3

FCL1 50 55
in 26.25 6.38 8.75 12.56 24.75 25.25 2.75 5.5 3.31 1/2” Drive 

Socket
11.75 6.88 10.75

cm 66.7 16.3 22.2 31.9 62.9 64.1 7.0 14.0 8.4 29.8 17.5 27.3

Flow Center Item Shipping Weight

FCL1-5038
Valve Cabinet 18.25 lbs

Insulated Pump/Valve 75.0 lbs

FCL1-5055
Valve Cabinet 18.25 lbs

Insulated Pump/Valve 88.0 lbs

Electrical Data
MODEL MAX HP*

(3 Speed) Speed RPM Amps* Watts* Starting 
Amps*

FCL1-5038 3/4

3 3463 4.20 890 9.30

2 3202 3.75 760 8.30

1 3055 3.45 690 7.64

FCL1-5055 1-1/2

3 3412 6.20 1350 11.80

2 3322 5.55 1200 10.56

1 3196 5.15 1100 9.80

* Data is per pump

Note: All connections are 2” GL style. 

General Installation Information cont.
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Figure 2g: PML32-160 Load Side Pump Module

Note: All connections are 2” GL style. 

General Installation Information cont.

Flow Center GPM Ft of Head Unit A B C D E F G H

PML32-160 50 26
in 20 8.75 12.5 18.5 19 2.75 5.5 3.3125

cm 50.8 22.2 31.8 47.0 48.3 7.0 14.0 8.4

Module Item Shipping Weight

PML32-160 Pump Cabinet 65 lbs

Electrical Data
MODEL MAX HP*

(3 Speed) Speed RPM Amps* Watts* Starting 
Amps*

PML32-160 3/4

3 3477 2.9 625 6.7

2 3399 2.9 600 6.7

1 3281 2.75 555 6.35

* Data is per pump
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Figure 2h: PML40-160 & PML40-240 Load Side Pump Module

General Installation Information cont.

Flow Center GPM Ft of Head Unit A B C D E F G H

PML40-160 50 35
in 18 8.75 12.1875 16.5 17 2.75 5.5 3.3125

cm 45.7 22.2 31.0 41.9 43.2 7.0 14.0 8.4

PML40-240 50 48
in 20.25 8.75 12.625 18.75 19.25 2.75 5.5 3.3125

cm 51.4 22.2 32.1 47.6 48.9 7.0 14.0 8.4

Flow Center Item Shipping Weight

PML40-160 Valve Cabinet 67 lbs

PML40-240 Valve Cabinet 78 lbs

Electrical Data
MODEL MAX HP*

(3 Speed) Speed RPM Amps* Watts* Starting 
Amps*

PML40-160 3/4

3 3463 4.20 890 9.30

2 3202 3.75 760 8.30

1 3055 3.45 690 7.64

PML40-240 1-1/2

3 3412 6.20 1350 11.80

2 3322 5.55 1200 10.56

1 3196 5.15 1100 9.80

* Data is per pump

Note: All connections are 2” GL style. 
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Fixed Speed Flow Center
The pump(s) will be connected to the terminals on PB1 in the unit electrical box as shown in Figure 3a. The pumps will automatically be 
cycled as required by the unit or by a signal from another unit sharing the flow center (See Figures 5 and  6). Pumps are protected by 
circuit breakers (CB) shown in Figure 3a.

Electrical Information

( Circuit B ) Current Switch

CSB

Black

Black

Compressor
C

R

S

Unit Power Supply #2
208-230/60/1

G L1 L2

CCB

L1L2

T1T2

Red
Black

CCP

L1L2

T1T2

Tan (52B)

Black
Blue
230V

White (8)

Black (7)

G

Load 
Pump

G

External

Source
Pump

NOTE 10

Blue

12 AWB

12 AWB

Figure 3c: FCM and FCL Flow Center Wiring
(Not Referenced)

NOTES: FCM and FCL 
Flow Centers must be 
wired to a separate 
contactor (20 amp 
minimum). The HydroZone 
Accessory Control 
Box works best for this 
application.

Figure 3a: Single/Dual Cap Unit Wiring for Loop Pumps

External
Loop Pump(s)
208-230/60/1
1/2 hp Max

PB1

CB

AXB

ABC

IntelliStart

CapacitorPS

CC

Tr
an

sf
or
m
er

NOTES: For closed loop systems with antifreeze protection, set SW2 DIP Switch #1 to 
the "Loop" position on units with the Aurora control and SW2-2 should be set to “Loop” 
on the Premier control.
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Variable Speed Flow Center

Single Pump Variable Speed Flow Center
If a variable speed single pump flow center is used, the flow center will come with two red and one green wires for the high voltage wiring. 
The variable speed pump MUST be powered at all times and therefore MUST be wired to the “L” side of electrical system or damage to the 
pump will occur (pump cannot be powered from “T” side of compressor contactor). Connect the red HIGH VOLTAGE wires to L1 and L2 on 
the AXB, connect the green GROUND wire to the ground lug, as shown in figure 4a. Follow all electrical and local codes for wiring. 

The variable speed UPMXL 25-124 pump also requires a low voltage signal to operate properly, if the low voltage signal isn’t present the 
pump will run at 100%. Route the low voltage harness connected to the pump to the AXB screw terminals on P2 and P3 connectors per 
diagram 4b. 

Both the low and high voltage harnesses are labeled. The pump will be automatically cycled as required either by the unit or by a signal 
from another unit sharing the same flow center. Pumps are protected by circuit breakers as shown on the unit schematic.

Figure 4b: Single VS Pump Low Voltage Wiring

Electrical Information cont.

Figure 4a: Single VS Pump High Voltage Wiringg g g g g

Aurora AXB™

Aurora AXB

Note: Aurora AXB must be used to control 
the UPMXL 25-124 pump.
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Electrical Information cont.

Variable Speed Flow Center cont.

Two Pump Variable Speed Flow Center
If a variable speed two pump flow center is used, the flow center will come with four red and two green wires for the high voltage wiring. 
The second set of (2) red and (1) green wires is provided for installation flexibility. The variable speed pump MUST be powered at all 
times and therefore MUST be wired to the “L” side of electrical system or damage to the pump will occur (pump cannot be powered from 
“T” side of compressor contactor). The UPMXL 25-124 pump has screw terminals for the high voltage connection. Connect the red HIGH 
VOLTAGE wires to L1 and L2 on the AXB, connect the green GROUND wire to the ground lug, as shown in figure 4d. Follow all electrical 
and local codes for wiring. 

The variable speed UPMXL 25-124 pump also requires a low voltage signal to operate properly, if the low voltage signal isn’t present 
the pump will run at 100%. Route the low voltage harness connected to the right hand pump to the AXB screw terminals on P2 and P3 
connectors. Route the low voltage harness connected to the left hand pump to the AXB screw terminals on P2 and P3 connector per 
figure 4c. The black wire on the left hand pump will have a label on it that reads “DO NO CONNECT THIS WIRE. ONLY ONE VS PUMP 
FEEDBACK SIGNAL CAN BE CONNECTED TO AXB BOARD”. 

Both the low and high voltage harnesses are labeled. The pump will be automatically cycled as required either by the unit or by a signal 
from another unit sharing the same flow center. Pumps are protected by circuit breakers as shown on the unit schematic.

NOTE: Both pumps will speed up and slow down together.
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Electrical Information cont.

Figure 4c: Two VS Pump Low Voltage Wiring

Figure 4d: Two VS Pump High Voltage Wiring

Variable Speed Units cont.

Two Pump Variable Speed Flow Center cont.
The use of the black wire on the left hand pump is ONLY to be connected for troubleshooting of the pumps. The left hand pump will have 
a closed end splice connector crimped to the black wire. Cut the closed end splice connector off and strip the wire. During troubleshooting 
remove the black wire from the right hand pump from the AXB P3 VS DATA S screw terminal and connect the black wire from the left hand 
pump to the same location. After the troubleshooting is complete remove the black wire from the left hand pump and connect the black wire 
from the right hand pump. 

Place electrical tape or wire nut on the left hand pump black wire. The two pump variable speed flow center cannot have each UPMXL 25-
124 pump wired to two separate heat pumps otherwise damage to the pumps will occur (unless it’s an NPD Series flow center).

Aurora AXB

Aurora AXB

Note: Aurora AXB must be used to control 
the UPMXL 25-124 pump.
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Figure 5: Pump Connection Option Figure 6: Pump Connection Option

Multiple Units On One Flow Center
When two units are connected to one loop pumping system, pump control is automatically achieved by connecting the SL terminals (if available) 
in both units with 18-gauge 2-wire thermostat wire. These terminals are polarity conscious (see Figures 5 and 6 for proper loop pump SL wiring). 
The loop pump(s) may be powered from either unit, whichever is more convenient. If either unit calls, the loop pump(s) will automatically start.

Electrical Information cont.
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The Flush Cart has been designed to effectively and efficiently flush geothermal earth loops and to facilitate mixing and injection of 
antifreeze. The most important elements in flow center pump reliability is the ability to remove all the air and debris from the earth loop and 
provide the proper working pressure. Using a quality flush cart is the fastest and easiest way to ensure that all air and debris is removed. 
The flush cart must be able to provide a minimum fluid velocity of 2 ft/s through all piping, provide filtering, and allow power flushing. It 
is extremely common for construction debris, polyethylene pipe shavings, dirt sand, rocks, etc, to enter the ground loop piping during 
installation. The wet rotor circulator pump(s) used during system operation require clean, debris-free fluid to function properly. A small 
amount of debris in the ground loop could cause pumping failures a few days to a few years after initial installation. This preventable issue 
is a common mode of failure for circulators.

Features of Flush Cart include:   

• ETL Safety Listing (Listed to UL standard 778)
• Tank: 10” Diameter, 13 gallon capacity
• Hand Truck: P-Handle, powder-coated steel
• Tires: 10” Pneumatic
• Wiring: 20’ 12/3 SJO cord with 15 Amp male plug
• Power Switch: Weatherproof switch box with 20 Amp GFCI protected switch
• Filter: Removable/reusable, 31” long, 100 micron, 90 GPM max. and 1 micron fi lter bags
• Power Flush Valve: Brass, 2” Full port
• Dead-Head Valve: Brass, 1.5” Full port
• Hose Connections on cart: 1.5” CAM male quick-connect
• Hoses: (2) 1.5” ID, Flexible PVC hose with rigid PVC helix with 1.5” CAM
• Female quick connect fi ttings (pump side) and 1” CAM fi ttings (loop side)
• Power Drain Valve: Brass, ½” Full port with garden hose swivel connection
• Pump & Dump Valve: Brass, ½” Full port with garden hose swivel connection
• Fill Valve: Brass, ½” Full port with garden hose swivel connection
• Pump Case Drain Port Valves: (2) ¼”, Brass
• PT Ports: Located on return piping and pump outlet; allows pressure measurement during dead-head, power fl ushing and pressure 

drop across the loop fi eld.
• Pump/Tank Connection: 2” fl exible wire reinforced hose
• Sight Tube: Flexible with O-ring; allows fl uid level monitoring during dead-head

CAUTION: Only use premixed antifreeze in a 
non-flammable state. Failure to observe safety 
precautions may result in fire, injury, or death.

Flush Cart Information

LFC-ETL
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All flushing of earth loops should be performed using a quality 
flush cart. This is the fastest and easiest way to ensure that 
all air and debris is removed from the ground loop. The flush cart 
must be able to provide a minimum fluid velocity of 2 ft/s through all 
piping, provide filtering of the loop fluid, and allow power flushing. 
It is extremely common for construction debris, polyethylene pipe 
shavings, dirt, sand, rocks, etc. to enter the ground loop piping 
during installation. The wet rotor circulator pump(s) used during 
system operation require clean, debris-free fluid to function 
properly. A small amount of debris in the ground loop could become 
lodged between the pump’s rotor and stator housing causing 
pump failure a few days to a few years after initial installation. This 
preventable issue is a common mode of failure for circulators. A 
filter MUST be used when flushing a loop. The standard 100 micron 
filter bag (LFC-F100M) is acceptable for capturing relatively large 
debris such as pipe shavings, gravel, and medium sand particles. 
In certain installation locations other smaller materials such as fine 
sand, silt and clay can be less than 75 microns. For these smaller 
particles the use of the 1 micron filter bag is required (LFC-F1M). 
It is also recommended to run the flush cart with the 1 micron filter 
bag for at least 30 minutes. It is recommended to flush all ground 
loops with a quality flush cart to ensure that the loop is free of air 
and debris when the loop installation contractor leaves the job site The manufacturer markets a flush cart designed specifically for earth 
loops. Flushing can be accomplished using three different methods. The first flushing method applies a one-step installation of the loop, 
unit, and inside piping. The second method allows a Loop Contractor to use a flush cart when installing the loop; and, at a later date, the 
dealer can install the unit to the loop using only domestic water to flush the unit. The third procedure shown is used when replacing pump, 
coax or unit. The following are step-by-step procedures. Be careful not to rotate the three-way valve into a position where air can be 
introduced into the loop. Reflushing will be needed if this occurs. Valve position can be verified by looking on the end of the valve stem for 
the pattern position. Consult the Piping Design Manual for more complete flushing and antifreeze instructions. See the following sections 
for flushing and antifreeze charging specifics.

NOTE: Maintain the pH in the 7-9 range for final charging.

A minimum time of two hours of continuous flushing is recommended to remove all air from the loop. Flush in one direction only. Do not 
reverse flow. 

The presence of air can be detected by “dead heading” the pump. To dead head the pump, close off the return to the pump and watch the 
water level in the flush tank reservoir. A drop of more than 2 inches indicates that there is air in the loop. 

Power flushing can be achieved using the home’s city water supply (or well water) connected to the flush cart. This uses the combined 
pressure of the flush cart pump and the home’s water system for faster flushing. 

NOTE: If the standard flushing/purging procedure is unsuccessful in removing all air from the loop, power flushing may be necessary.  
Proceed to the section of this document entitled “Power Flushing.”

After flushing is complete, but prior to unit start-up turn the venting (burping) screw in the center of the flow center pump. This can be done 
by removing the label on the pump and turning the venting (burping) screw in the center of the pump two (2) turns, allowing a small amount 
of fluid to drip out. Tighten the screw after pump has filled with fluid. 

For final pressurization, run the unit in heating or cooling for a period of 20 minutes. This time can be used to clean tools and workspace. 
After 20 minutes, pressurize the loop using the flush cart to 50-75 psi in winter, or 40-50 psi in summer.

In areas where entering loop temperature drops below 40°F (5°C) or where piping will be routed through areas subject to freezing, 
antifreeze is needed to prevent the loop water from freezing inside the pipe or heat exchanger. Alcohols and glycols are commonly used 
as antifreeze; however, you should consult with your representative (or distributor) for assistance on selecting the antifreeze best suited for 
your region.

Procedure for adding antifreeze:
 a) Flush cart should be 1⁄2 full of water.
 b) Add a measured amount of  premixed antifreeze in a non-flammable state through a hose below the water level.
 c) Add premixed antifreeze to loop side only (see flow center valve positions in Figures 10a and 10b).
 d) Pump and dump (discharge).
 e) Turn off pump, close discharge valve.
 f) Repeat the procedure to add remaining antifreeze to loop.

Return
Supply

Figure 8: Loop and Unit Flushing

Flushing and Charging
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Figure 9a: FPT Style Figure 9b: GL Style

HEAT PUMP
CONNECTIONS

GROUND LOOP
CONNECTIONS

Valve Positioning

Flushing and Charging cont.
Valve Only CabinetFlushing and Filling Earth Loop and Unit(s) Together

All air and debris must be removed from the earth loop piping system before operation using a high quality 
flush cart that incorporates a filter on the return water to accumulate debris from the loop piping system. 
Flush the loop with a high volume of water at a high velocity (.6 m/s) (2 ft/s in all piping). The manufacturer 
has a flush cart available which performs this function. The steps below must be followed for proper 
flushing. The pH must be in the 7-9 range.
1. Connect the unit and loop to the flow center. 
2. Connect the flush cart hoses to the adapters on the flow center.
3. Rotate 3-way valves to gain access to loop and unit as shown in Figure 9a and 9b.
4. Fill closed loop (outside) evenly with domestic water and discharge the return water by adding water 

to the flush cart until water returns to the reservoir. The return water should be filtered or discharged to 
remove debris.

5. Fill the cart 2/3 full for initial flushing.
6. Flush in one direction only.
7. Flush the lowest portion of the system first. Depending upon the individual layout, this could be the 

loop or the unit.
8. Restart pump. Once you have a steady flow of water on the return side from the system, deadhead the 

pump by closing the ball valve on the hose returning to the reservoir. This will generate maximum pressure on the system. While the 
return ball valve is closed, note the fluid level in the reservoir. If all the air is purged from the system, the level will drop only 1-2 inches 
in a flush cart with an 10-inch PCV reservoir (about 1/2 gallon), since water is not compressible. This is the only way to tell if the air is 
purged from the system. Open valve quickly. Wait one minute, then deadhead again. Repeat this process until all air is purged from the 
system.
NOTE: If the preceding procedure is unsuccessful in removing all air from the loop, power flushing may be necessary. Proceed to the 
section of this document entitled “Power Flushing.”

9. Repeat step 7 for the higher elevation side of the system.
10. After flushing both sides of the system, remove label on the pump, vent (burp) screw in the center of the pump two (2) turns open, 

reset flow control valves to flush the entire system. Tighten screws after pump has filled with fluid. Repeat Step 7.
11. Rotate 3 way valves back to normal operating position (see Figure 13).
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Figure 10a: FPT Style Figure 10b: GL Style

HEAT PUMP
CONNECTIONS

GROUND LOOP
CONNECTIONS

Valve Positioning

To Flush Loop Only
1. Connect loop to flow center.
2. Connect the unit side connections of the flow center together with a jumper.
3. Remove caps from flow center access ports.
4. Connect flush cart hoses to access ports.
5. Position valve stems as shown below.
6. Proceed with steps 4 through 8 on page 25.
7. Rotate the flow center valves to isolate the flush cart from the rest of the system.
8. Turn off flush cart pump, relieve the pressure on the hoses, and remove them.
9. Replace caps in access ports.
10. Remove jumper between unit connections.

NOTE: If antifreeze is to be added to the loop, follow procedure listed previously (in the
Flushing and Charging section).

Flushing and Charging cont.
Valve Face

OFF OFFOFF OFF
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To Flush Unit Only: (Used When Replacing Unit, Coax, Hose Kit or Pump)

NOTE: If replacing a pump, inspect the pump motor and volute for signs that indicate the mode of failure. For example, if debris is present 
in the pump or volute the ground loop should be re-flushed with a quality flush cart equipped with a filter.

1. Connect unit to flow center.
2. Rotate 3-way valves to isolate ground loop and gain access to unit side only as shown in Figures 11a and 11b.
3. Remove access port caps/plugs and install boiler drain adapters for garden hose connection to the flow center. 
4. Attach garden hose to domestic water supply.
5. Purge air from garden hose before connecting to port in flow center.
6. Attach another length of garden hose to the other port in the flow center, leading to drain.  
7. Flush flow center and unit with domestic water until all air is removed.
8. Close boiler drain valve on discharge hose and pressurize system to domestic water pressure, approx. 40-75 psi (276-517 kPa).
9. Remove label from the pump face. 
10. Turn the venting (burping) screw in the center of the pump two (2) turns open. Tighten screws after pump has filled with fluid.
11. Close boiler drain valve on supply hose to trap pressure in the system.
12. Rotate 3-way valves back to the normal operating position (see Figures 13a and 13b). 
13. Turn off water supply, disconnect hoses, remove flush adapters, and replace access port caps/plugs.

Figure 11a: FPT Style Figure 11b: GL Style

HEAT PUMP
CONNECTIONS

GROUND LOOP
CONNECTIONS

OFF OFF

Valve Positioning

Flushing and Charging cont.
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Power Flushing
Power flushing is a technique that can be utilized to help purge air 
from a ground loop when the standard flushing procedure does not 
eliminate all air from the loop. This procedure utilizes the flush cart 
pump and municipal water pressure together to provide maximum 
system pressure to compress and purge air pockets. A high quality 
flush cart will have this ability. The following procedure describes 
this process and assumes that all steps in the Standard Flushing/
Purging section have been completed.

1. Be sure there is suffi cient capacity in the tank to add more 
fl uid. If necessary, remove fl uid from the tank before proceed-
ing.

2. With the pump running, close the 1-1/2” dead head valve (Fig-
ure 12a) and 2” tank isolation valve (Figure 12b), and open 
the 1/2” fi ll valve (Figure 12b).

3. Monitor the pressure; it will quickly climb to 80-100 psig.

4. When the pressure reaches 80-100 psig, close the 1/2” fi ll 
valve (Figure 12b).  Then, open the 1-1/2” dead head valve 
(Figure 12a) and the 2” tank isolation valve (Figure 12b) 
simultaneously.

5. Repeat steps 1-4 above.

6. Return to step 10 of the Flushing and Filling Earth Loop and 
Unit(s) together section.

Figure 12b: Fill Valve/Tank Isolation Valve

1/2” Fill 
Valve

2” Tank Isolation Valve

Figure 12a: Flush Cart Valves in 
fl ushing steps

1-1/2” Dead Head/
Return valve

1/2” Power Drain 
Valve

1/4” Drain Valves

1-1/2” Supply 
Valve
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HEAT PUMP
CONNECTIONS

GROUND LOOP
CONNECTIONS

Startup of Flow Center
1. Check to make sure that the loop and unit isolation valves are completely open and the flush ports are closed and sealed.
2. Check and record the earth loop pressure:  Loop Pressure = In _____ Out _____
3. Check and record the flow rate:  Flow Rate = _____ GPM (L/S)
4. Check performance of unit. Refer to unit specification catalog.

Some of the equipment includes freeze detection thermistors to protect the water-to-refrigerant heat exchanger (coax) from damage 
caused by freezing liquid. Be sure the “Loop/Well” DIP switch is in the “Loop” position if antifreeze is used and in the “Well” position if plain 
water is used in the loop.

Figure 13a: FPT Style Figure 13b: GL Style
Valve Positioning - Operational Mode

Procedure for Pressurizing System
1. Once the system is completely flushed and antifreeze added, it can then be pressurized. Perform this by deadheading the pump by 

closing the return hose ball valve. This will increase the pressure on the loop via the flush cart pump. As the pressure will fluctuate with 
the seasons (higher in winter, lower in summer), it is suggested that the initial loop pressure be 50-75 psi in winter, 40-50 psi in summer. 
If you cannot reach these pressures with the flush cart pump alone, turn on the fresh water feed to the cart while still deadheading the 
pump. The potable water pressure along with the pump will increase the amount of pressure in the loop.

2. Rotate the flow center valves to isolate the flush cart from the rest of the system.
3. Turn off flush cart pump, relieve the pressure on the hoses, and remove them.
4. Replace caps in access ports.
5. Before starting loop pump(s), be sure to bleed any air from the inside of the pump. This can be done by removing the label on the pump, 

and turning the venting (burping) screw in the center of the pump two (2) turns open, allowing a small amount of fluid to drip out. Tighten 
the bleed screw.

NOTE: If the flow center is mounted in the horizontal position, the supply hose during the last flush must be connected to the lower flush 
port to allow air to pass out of the upper port. 

Flow Center Initial Startup
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Pressure/Temperature Plugs
The pressure/temperature plugs (P/T plugs) supplied with the earth loop connector kit are provided as a means of measuring flow and 
temperature. The water flow (GPM or L/S) through the unit can be checked by measuring the incoming water pressure at the supply water 
P/T plug and subtracting the leaving water pressure at the return water P/T plug. Comparing the pressure differential to the pressure drop/
flow chart on the Unit Pressure Drop tables will determine the flow rate through the unit. More flow will not hurt the performance. However, 
insufficient flow can significantly reduce capacity and possibly even damage the heat pump in extreme conditions.

NOTES: Pressure/temperature gauges should be lubricated with a water-based lubricant and  pushed gently into P/T ports to prevent 
internal damage to ports. Digital thermometers and pressure gauges needed for the P/T plugs are available from the manufacturer.

Earth Loop Flow Rate
Units require 2.25-3 GPM (0.14-0.19 L/S) per nominal cooling ton when installed in conjunction with an earth loop. Flow rates can be 
determined by measuring the pressure drop across the heat exchanger and comparing it against the Unit Pressure Drop tables.

NOTE: Do not go below 2.25 GPM (0.14 L/S)/ton.

Flow Center Pump Performance
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Figure 14a:  Performance Pump Curve (FPT & GL Flow Centers)

Flow Center Initial Startup cont.
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Flow Center Initial Startup cont.

Flow Center Pump Performance cont.
Figure 14b: Performance Pump Curve (FCV Flow Center)
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Flow Center Initial Startup cont.

Figure 14d: Performance Pump Curves (FCL & PML Flow Centers)

Pump Curve - FCL1-5028 & PML32-160 Pump Curve - FCL1-5038 & PML40-160
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Troubleshooting

PROBLEM POSSIBLE CAUSE CHECKS AND CORRECTIONS
Water drips out Condensation Insulate piping.

Water leak Tighten connections.

Low flow / No flow No power Check power supply from the unit.

Blown fuse Replace fuse - check for cause.

Broken or loose wires Replace or tighten wires.

Pump shaft stuck Remove the indicator plug and ensure that shaft is rotating.

Air lock Flush the loop to eliminate the air.

Improperly sized pump Add pump capacity.

Defective pump Replace.

No positive pressure Repressurize; check for leaks, re-flush if necessary (minimum 
system static pressure is 15 psi).

Viscous solution Change type of antifreeze.

Loop fluid freezing or frozen Switch Thermostat to air conditioning to see if flow improves at 
warmer temperature; verify antifreeze level and adjust if necessary.

Kink in loop Straighten or replace.

Noisy Defective pump Replace.

Air in loop Flush loop again.

Vibration Check mounting.

Pressure loss Leak Repair.

Temperature change Not a problem, pressure should vary as temperature changes (30 
- 50 psi, 206 - 345 kPa).

Pipe expansion Not a problem, plastic pipe relaxing.

Unit trips out on water flow, low 
pressure, or high pressure

Low Flow / No Flow See Low flow / No flow.

Variable speed pump runs 
continuous

Loss of communication Check system communication with the AID Tool. Check signal 
wire from AXB to variable speed pump.
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Type Size Volume
(U.S. Gal/100’ Pipe)

Volume 
(Liters/10 Meters)

Copper 1" CTS 4.1 15.5

Copper 1.25" CTS 6.4 24.2

Copper 1.5" CTS 9.2 34.8

Polyethylene .75" - IPS SDR 11 3.0 11.4

Polyethylene 1" - IPS SDR 11 4.7 17.8

Polyethylene 1.25" - IPS SDR 11 7.5 28.4

Polyethylene 1.50" - IPS SDR 11 9.8 37.1

Polyethylene 2" - IPS SDR 11 15.4 58.3

Approximate Fluid Volume per 100’ of Pipe

Type
Minimum Temperature for Freeze Protection

10°F (-12.2°C) 15°F (-9.4°C) 20°F (-6.7°C) 25°F (-3.9°C)

Methanol* 25% 21% 16% 10%

Environol™ 1000* (premix) 100% 87% 72% 48%

Environol™ 2000* (pure) 27% 24% 20% 13%

Antifreeze Requirements

NOTES: Not all currently available in all areas. All % are by volume.

Antifreeze Selection and Use
Some of the equipment includes freeze detection thermistors to protect the water-to-refrigerant heat exchanger (coax) from damage 
caused by freezing liquid. Be sure the “Loop/Well” DIP switch is in the “Loop” position if antifreeze is used and in the “Well” position if plain 
water is used in the loop.

Selection of the antifreeze solution for closed loop earth coupled systems requires the consideration of many important factors which have 
long-term implications on the performance and life of the equipment. Each area of concern leads to a different “best choice” of antifreeze. 
The fact is that there is no “ideal” antifreeze and any choice will require compromises in one area or another. Some of the factors to 
consider are:

Safety - The toxicity and flammability of the brine (antifreeze 
solution of any type).
Thermal performance - The heat transfer and viscosity effects 
of the brine.
Cost - The prices vary widely.
Corrosiveness - System materials must be compatible with the brine.
Stability - Will the brine require periodic change out or maintenance?
Convenience - Is the brine available and easy to transport and install?
Codes - Will the brine meet local and national regulatory standards?

The following are some general observations about the types of brine presently being used:

Methanol - Considered toxic in pure form, good heat transfer, low to mid price, flammable in concentrations greater than 25%, 
non-corrosive, low viscosity.
Ethanol (Environol 1000 and 2000) - Good heat transfer (slightly less than methanol), high price, flammable in concentrations 
greater than 25%, non-corrosive and low viscosity.
Propylene glycol - Nontoxic-noncorrosive, expensive, hard to handle when cold, poorest heat transfer, has formed “slime-type” 
coatings inside pipe. Poor heat transfer has required its removal in some systems.

NOTE: Consult with your representative or distributor if you have any questions regarding antifreeze selection, or any comments to report 
about problems or success with any particular methods.

CAUTION: Only use premixed antifreeze in a 
non-flammable state. Failure to observe safety 
precautions may result in fire, injury, or death.
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Figure 15: Freeze Protection Curves
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Figure 16: Environol™ 1000 Freeze Protection (Premixed)
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POLYETHYLENE PRESSURE DROP
PER 100 FT OF PIPE IN FEET OF HEAD

ALL SIZES SDR 11
BRINE 8 25% ETHANOL @ 30°F
Viscosity 0.004 lbm/ft  sec          Darcy-Weisbach Method
Density 61.30 lb/ft3
FLOW
RATE

3/4” IPS SDR 11 1” IPS SDR 11 1 1/4” IPS SDR 11 1 1/2” IPS SDR 11 2” IPS SDR 11
PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re

1 0.41 0.55 676 0.14 0.35 541 0.05 0.22 428 0.02 0.17 374 0.01 0.11 299
2 1.39 1.11 1352 0.48 0.71 1081 0.16 0.44 856 0.08 0.34 748 0.03 0.22 598
3 2.83 1.66 2028 0.98 1.06 1622 0.32 0.66 1284 0.17 0.51 1122 0.06 0.32 898
4 4.68 2.21 2704 1.62 1.41 2162 0.53 0.89 1712 0.28 0.68 1496 0.10 0.43 1197
5 6.91 2.76 3379 2.39 1.77 2703 0.79 1.11 2140 0.42 0.85 1870 0.14 0.54 1496
6 9.51 3.32 4055 3.29 2.12 3244 1.09 1.33 2568 0.57 1.02 2244 0.20 0.65 1795
7 12.45 3.87 4731 4.31 2.48 3784 1.42 1.55 2996 0.75 1.19 2618 0.26 0.76 2094
8 15.73 4.42 5407 5.45 2.83 4325 1.80 1.77 3424 0.95 1.35 2992 0.33 0.87 2394
9 19.33 4.98 6083 6.69 3.18 4866 2.21 1.99 3852 1.16 1.52 3366 0.40 0.97 2693

10 23.25 5.53 6759 8.05 3.54 5406 2.65 2.22 4280 1.40 1.69 3741 0.48 1.08 2992
11 27.47 6.08 7435 9.51 3.89 5947 3.14 2.44 4708 1.65 1.86 4115 0.57 1.19 3291
12 31.99 6.63 8111 11.07 4.24 6487 3.65 2.66 5136 1.93 2.03 4489 0.67 1.30 3590
13 36.79 7.19 8787 12.74 4.60 7028 4.20 2.88 5564 2.21 2.20 4863 0.77 1.41 3890
14 14.50 4.95 7569 4.78 3.10 5993 2.52 2.37 5237 0.87 1.52 4189
15 16.36 5.30 8109 5.40 3.32 6421 2.84 2.54 5611 0.98 1.62 4488
16 18.32 5.66 8650 6.04 3.55 6849 3.18 2.71 5985 1.10 1.73 4787
17 20.37 6.01 9191 6.72 3.77 7277 3.54 2.88 6359 1.23 1.84 5086
18 22.51 6.37 9731 7.43 3.99 7705 3.91 3.05 6733 1.36 1.95 5386
19 24.75 6.72 10272 8.16 4.21 8133 4.30 3.22 7107 1.49 2.06 5685
20 27.07 7.07 10812 8.93 4.43 8561 4.71 3.39 7481 1.63 2.17 5984
21 29.48 7.43 11353 9.72 4.65 8989 5.13 3.56 7855 1.77 2.27 6283
22 31.98 7.78 11894 10.55 4.87 9417 5.56 3.72 8229 1.93 2.38 6582
23 34.57 8.13 12434 11.40 5.10 9845 6.01 3.89 8603 2.08 2.49 6881
24 12.28 5.32 10273 6.47 4.06 8977 2.24 2.60 7181
25 13.19 5.54 10701 6.95 4.23 9351 2.41 2.71 7480
26 14.13 5.76 11129 7.45 4.40 9725 2.58 2.82 7779
28 16.09 6.20 11985 8.48 4.74 10473 2.94 3.03 8377
30 18.15 6.65 12841 9.57 5.08 11222 3.31 3.25 8976
32 20.32 7.09 13697 10.71 5.42 11970 3.71 3.47 9574
34 22.60 7.53 14553 11.91 5.76 12718 4.12 3.68 10173
36 24.98 7.98 15409 13.16 6.09 13466 4.56 3.90 10771
38 27.45 8.42 16265 14.47 6.43 14214 5.01 4.12 11369
40 30.03 8.86 17121 15.83 6.77 14962 5.48 4.33 11968
42 32.71 9.31 17978 17.24 7.11 15710 5.97 4.55 12566
44 35.48 9.75 18834 18.70 7.45 16458 6.48 4.77 13165
46 38.35 10.19 19690 20.22 7.79 17206 7.00 4.98 13763
48 21.78 8.13 17954 7.54 5.20 14361
50 23.39 8.47 18703 8.10 5.42 14960

BRINE 4 20% METHANOL @ 30°F 
Viscosity 0.002 lbm/ft  sec          Darcy-Weisbach Method
Density 60.80 lb/ft3
FLOW
RATE

3/4” IPS SDR 11 1” IPS SDR 11 1 1/4” IPS SDR 11 1 1/2” IPS SDR 11 2” IPS SDR 11
PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re

1 0.36 0.55 1162 0.12 0.35 930 0.04 0.22 736 0.02 0.17 643 0.01 0.11 515
2 1.21 1.11 2325 0.42 0.71 1860 0.14 0.44 1472 0.07 0.34 1287 0.03 0.22 1029
3 2.47 1.66 3487 0.85 1.06 2789 0.28 0.66 2209 0.15 0.51 1930 0.05 0.32 1544
4 4.08 2.21 4650 1.41 1.41 3719 0.47 0.89 2945 0.25 0.68 2573 0.09 0.43 2058
5 6.04 2.76 5812 2.09 1.77 4649 0.69 1.11 3681 0.36 0.85 3217 0.13 0.54 2573
6 8.30 3.32 6975 2.87 2.12 5579 0.95 1.33 4417 0.50 1.02 3860 0.17 0.65 3088
7 10.87 3.87 8137 3.76 2.48 6509 1.24 1.55 5153 0.65 1.19 4503 0.23 0.76 3602
8 13.74 4.42 9300 4.76 2.83 7439 1.57 1.77 5890 0.83 1.35 5147 0.29 0.87 4117
9 16.88 4.98 10462 5.84 3.18 8368 1.93 1.99 6626 1.02 1.52 5790 0.35 0.97 4631
10 20.30 5.53 11625 7.03 3.54 9298 2.32 2.22 7362 1.22 1.69 6433 0.42 1.08 5146
11 23.99 6.08 12787 8.30 3.89 10228 2.74 2.44 8098 1.44 1.86 7077 0.50 1.19 5661
12 27.93 6.63 13950 9.67 4.24 11158 3.19 2.66 8834 1.68 2.03 7720 0.58 1.30 6175
13 32.13 7.19 15112 11.12 4.60 12088 3.67 2.88 9571 1.93 2.20 8363 0.67 1.41 6690
14 12.66 4.95 13018 4.18 3.10 10307 2.20 2.37 9007 0.76 1.52 7204
15 14.29 5.30 13947 4.71 3.32 11043 2.48 2.54 9650 0.86 1.62 7719
16 16.00 5.66 14877 5.28 3.55 11779 2.78 2.71 10293 0.96 1.73 8233
17 17.79 6.01 15807 5.87 3.77 12515 3.09 2.88 10937 1.07 1.84 8748
18 19.66 6.37 16737 6.48 3.99 13251 3.42 3.05 11580 1.18 1.95 9263
19 21.61 6.72 17667 7.13 4.21 13988 3.76 3.22 12223 1.30 2.06 9777
20 23.64 7.07 18597 7.80 4.43 14724 4.11 3.39 12867 1.42 2.17 10292
21 25.75 7.43 19526 8.49 4.65 15460 4.48 3.56 13510 1.55 2.27 10806
22 27.93 7.78 20456 9.21 4.87 16196 4.86 3.72 14154 1.68 2.38 11321
23 30.19 8.13 21386 9.96 5.10 16932 5.25 3.89 14797 1.82 2.49 11836
24 10.73 5.32 17669 5.65 4.06 15440 1.96 2.60 12350
25 11.52 5.54 18405 6.07 4.23 16084 2.10 2.71 12865
26 12.34 5.76 19141 6.50 4.40 16727 2.25 2.82 13379
28 14.05 6.20 20613 7.40 4.74 18014 2.56 3.03 14409
30 15.85 6.65 22086 8.36 5.08 19300 2.89 3.25 15438
32 17.75 7.09 23558 9.35 5.42 20587 3.24 3.47 16467
34 19.73 7.53 25031 10.40 5.76 21874 3.60 3.68 17496
36 21.81 7.98 26503 11.50 6.09 23160 3.98 3.90 18525
38 23.97 8.42 27975 12.64 6.43 24447 4.37 4.12 19555
40 26.22 8.86 29448 13.82 6.77 25734 4.79 4.33 20584
42 28.56 9.31 30920 15.05 7.11 27020 5.21 4.55 21613
44 30.98 9.75 32392 16.33 7.45 28307 5.65 4.77 22642
46 33.49 10.19 33865 17.65 7.79 29594 6.11 4.98 23671
48 19.02 8.13 30880 6.58 5.20 24700
50 20.43 8.47 32167 7.07 5.42 25730

Rev. 1/6/06

Rev. 1/6/06

Pipe Pressure Drop
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PRESSURE DROP
PER 100 FT. OF PIPE IN FEET OF HEAD

CSA 100 and 160 SERIES PE PIPE
BRINE 4 20% METHANOL @ 30°F 

Viscosity 0.002 lbm/ft  sec Darcy-Weisbach Method
Density 60.80 lb/ft3

FLOW
RATE

3/4” IPS CSA 160 1” IPS CSA 160 1 1/4” IPS CSA 100 1 1/2” IPS CSA 100 2” IPS CSA 100
PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re PD (ft) Vel ft/s Re

1 0.49 0.63 1242 0.17 0.41 996 0.04 0.21 713 0.02 0.16 623 0.01 0.10 498
2 1.66 1.26 2484 0.58 0.81 1992 0.12 0.42 1425 0.06 0.32 1245 0.02 0.20 995
3 3.38 1.89 3726 1.18 1.22 2987 0.24 0.62 2138 0.13 0.48 1868 0.04 0.30 1493
4 5.59 2.52 4968 1.96 1.62 3983 0.40 0.83 2850 0.21 0.63 2490 0.07 0.41 1991
5 8.26 3.15 6210 2.89 2.03 4979 0.59 1.04 3563 0.31 0.79 3113 0.11 0.51 2488
6 11.37 3.79 7452 3.98 2.43 5975 0.81 1.25 4275 0.43 0.95 3735 0.15 0.61 2986
7 14.89 4.42 8694 5.21 2.84 6970 1.06 1.45 4988 0.56 1.11 4358 0.19 0.71 3483
8 18.80 5.05 9935 6.58 3.24 7966 1.34 1.66 5701 0.71 1.27 4980 0.24 0.81 3981
9 23.11 5.68 11177 8.09 3.65 8962 1.65 1.87 6413 0.87 1.43 5603 0.30 0.91 4479

10 27.79 6.31 12419 9.73 4.06 9958 1.99 2.08 7126 1.04 1.59 6225 0.36 1.01 4976
11 32.83 6.94 13661 11.50 4.46 10953 2.35 2.28 7838 1.23 1.74 6848 0.43 1.11 5474
12 38.23 7.57 14903 13.39 4.87 11949 2.73 2.49 8551 1.44 1.90 7470 0.50 1.22 5972
13 43.98 8.20 16145 15.40 5.27 12945 3.14 2.70 9264 1.65 2.06 8093 0.57 1.32 6469
14 17.53 5.68 13941 3.58 2.91 9976 1.88 2.22 8715 0.65 1.42 6967
15 19.78 6.08 14936 4.04 3.12 10689 2.12 2.38 9338 0.73 1.52 7465
16 22.15 6.49 15932 4.52 3.32 11401 2.38 2.54 9960 0.82 1.62 7962
17 24.63 6.90 16928 5.03 3.53 12114 2.64 2.69 10583 0.91 1.72 8460
18 27.22 7.30 17924 5.55 3.74 12826 2.92 2.85 11205 1.01 1.82 8957
19 29.92 7.71 18920 6.10 3.95 13539 3.21 3.01 11828 1.11 1.92 9455
20 32.73 8.11 19915 6.68 4.15 14252 3.51 3.17 12450 1.21 2.03 9953
21 35.65 8.52 20911 7.27 4.36 14964 3.83 3.33 13073 1.32 2.13 10450
22 38.67 8.92 21907 7.89 4.57 15677 4.15 3.49 13695 1.43 2.23 10948
23 41.80 9.33 22903 8.53 4.78 16389 4.49 3.65 14318 1.55 2.33 11446
24 45.03 9.73 23898 9.19 4.98 17102 4.84 3.80 14940 1.67 2.43 11943
25 9.87 5.19 17814 5.19 3.96 15563 1.79 2.53 12441
26 10.57 5.40 18527 5.56 4.12 16185 1.92 2.63 12939
28 12.03 5.82 19952 6.33 4.44 17430 2.19 2.84 13934
30 13.58 6.23 21377 7.15 4.76 18675 2.47 3.04 14929
32 15.20 6.65 22803 8.00 5.07 19920 2.76 3.24 15924
34 16.90 7.06 24228 8.90 5.39 21165 3.07 3.44 16920
36 18.68 7.48 25653 9.83 5.71 22410 3.39 3.65 17915
38 20.53 7.89 27078 10.81 6.02 23655 3.73 3.85 18910
40 22.46 8.31 28503 11.82 6.34 24900 4.08 4.05 19905
42 24.46 8.72 29928 12.88 6.66 26146 4.45 4.25 20901
44 26.54 9.14 31354 13.97 6.97 27391 4.82 4.46 21896
46 28.69 9.55 32779 15.10 7.29 28636 5.21 4.66 22891
48 16.27 7.61 29881 5.62 4.86 23887
50 17.47 7.93 31126 6.03 5.06 24882

Rev. 1/6/06

PRESSURE DROP
PER 100 FT OF HOSE IN FEET OF HEAD

Darcy-Weisbach Method
BRINE 4 20% METHANOL @ 30°F 

Viscosity 0.002 lbm/ft  sec
Density 60.80 lb/ft3

FLOW
RATE

1” IPS RUBBER HOSE
PD (ft) Vel ft/s Re

1 0.18 0.41 1000
2 0.59 0.82 2000
3 1.21 1.23 2999
4 2.00 1.64 3999
5 2.95 2.04 4999
6 4.06 2.45 5999
7 5.31 2.86 6998
8 6.71 3.27 7998
9 8.25 3.68 8998
10 9.92 4.09 9998
11 11.72 4.50 10997
12 13.64 4.91 11997
13 15.70 5.31 12997
14 17.87 5.72 13997
15 20.16 6.13 14996
16 22.57 6.54 15996
17 25.10 6.95 16996
18 27.74 7.36 17996
19 30.49 7.77 18995
20 33.36 8.18 19995

Rev. 1/6/06

NOTE:  For additional tables and 
information on calculating Pressure 
Drop, refer to document IG1552EW.

Pipe Pressure Drop cont.
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FC Reservoir

Non-Pressurized and Pressurized Loops
The GeoLink flow centers can be used on pressurized and non-pressurized ground 
loops. There are two GeoLink accessories, each one designed for the specific loop 
application. The GeoLink Non-Pressurized FC Reservoir is used to make a non-
pressurized loop. The GeoLink LET (Loop Expansion Tank) is used for pressurized 
loops and should eliminate callbacks.

The FC Reservoir is an accessory that can be added to a standard GeoLink flow center 
to create a non-pressurized flow center system. The FC Reservoir consists of a fluid 
reservoir, two bypass valves and an air-eliminating dip tube inside of a foam-insulated 
cabinet.  The Reservoir includes a sealing cap with integrated pressure and vacuum relief 
to prevent the reservoir from being over-pressurized or collapsing. The cap is rated for 
13psig so pressurizing above this level will cause air or liquid to escape from the cap. The 
FC Reservoir is mounted above the suction flange of the pump to ensure a flooded volute 
and to provide the necessary suction head pressure for the pump.

When the ground source heat pump system is operating, the pump circulates loop fluid 
through the heat pump, ground loop, and FC Reservoir. The loop fluid is directed to the 
bottom of the FC Reservoir on one side of an internal rib which allows air to separate 
from the fluid.  Air-free loop fluid is then returned to the system. Additional details of the 
FC Reservoir are provided in the figures below.

The FC Reservoir During System Operation illustration shows the valve positions for 
normal operation; while the FC Reservoir During Flushing/Purging illustration shows the 
valve positions when bypassing the tank (ie: flushing and purging).

A typical FC Reservoir and flow center installation is shown in the Installation Using 
Valve Coupling Adapter illustration.

Cap

Reservoir Tank

Dip Tube

FC Reservoir During System Operation

Bypass Valve

Bypass Valve

FC Reservoir During Flushing/Purging

Installation Using Valve Coupling Adapter
GL Style FPT Style

FC Reservoir

Flow Center

Coupling Adapter

A

E

B G

F

C

DI

H

A B C D E F G H I Weight

in 15.25 19.5 6.125 2 13.75 6.875 18.5 3/8” 
Drive
Socket

0.25 lb kg

cm 38.8 49.5 15.6 5.1 35.0 17.5 47.0 0.6 10 4.5

Dimensions
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Loop Expansion Tank

How it Works

The Loop Expansion Tank is installed via socket fusion (1-1/4 
in.)  anywhere in the ground loop system. Atmospheric air (14.7 
psia or 0 psig) is trapped inside the 3/4 gallon tank by the custom 
molded rubber bladder.

When the ground loop has been purged and as the system 
begins to be pressurized, fluid enters the tank and compresses 
the air on the ‘air’ side of the bladder.

As the ground loop system pressure increases the tank fills with 
fluid and the air side pressure increases, the tank fills with fluid 
and the air side pressure increases. When loop reaches the 
desired system pressure the tank will contain 1/3 to 3/5 gallons 
of fluid.

When the ground loop pipe expands and relaxes during normal 
system operation, the fluid from the tank is forced back into 
the loop, retaining system pressure that could have otherwise 
resulted in a flat loop callback and possibly pump failure.
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Dimension A B C D E

inches 8 14.68 13.50 7.13
1.25 Socket Fusion Female

[mm] [71] [371] [343] [181]

Tank Volume Ship Weight

Gallons Liters lbs kg

.75 2.8 4 1.8

A

D

B

C

E
Dimensions

Loop Expansion Tank cont.

The Loop Pressurizer device (LP1) has been designed to facilitate the adding of 
water and pressure to the earth loop using the home’s water system. The device 
includes the following components, (shipped assembled):
• Pressure/Temperature port adapter (part number GA125)
• Brass nipple, 1⁄4” x 1” long
• Brass reducing bushing, 1⁄4” x 1⁄2” 
• Brass ball valve 
• Garden hose adapter x 1⁄2” MPT

To add fluid and pressure to the loop, attach the LP1 to a garden hose, attached to the 
home’s water system. Attach pressure gauge with port adapter into P/T plug on the leaving 
water side of the coax. Open the valve on the LP1 and place it in a bucket to bleed the air. 
Turn on water to hose and bleed off all air, until water coming from the LP1 flows freely 
without air. Keeping water pressure on, turn off valve on LP1 and insert it into the P/T plug 
on the entering water side of the coax. Open valve on LP1. Observe pressure gauge to 
ensure added pressurization. 

NOTE: The LP1 is not designed to remove air from the loop. It is designed to add water and pressure to the loop. This device is not a 
substitute for proper flushing. Failure to eliminate air during flushing, or when using the LP1, may cause pump failure. 

Figure 18:  Loop Pressurizer

Loop Pressurizer
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Notes



42

FLOW CENTER INSTALLATION AND LOOP FLUSHING MANUAL

Pages: Description: Date: By:
7 Update to pump shaft orientation description 05 July 2022 MA

7, 21 Minor corrections to Figure 2 and 4 10 March 2020 MA

Misc. Updated FCV1-GL to FCV1B-GL, FCV2-GL to FCV2B-GL 22 July 2019 MA

Misc Add Geo Magna, Updated Flushing and Charging Information, Updated Graphics 05 Aug 2017 JM

15 Updated Wiring Information 20 May 2016 JM

15 Updated Wiring Information 16 Dec 2015 MA

7 Updated Flush Cart Curve 14 Oct 2015 MA

Multiple Removed LFC-F Flush Cart, Added LFC-ETL Flush Cart 20 Aug 2015 MA

15 Added New Diagram for Variable Speed Pump Low Voltage Wiring 21 Aug 2013 DS

Multiple Updated Watts for UP26-99 Pumps 12 Jun 2013 DS

17 Removed LFC-FP Flush Cart 12 Jun 2013 DS

Multiple Added New Pump Venting Sticker Diagram 03 May 2013 DS

13-14 Added PML Load Side Pump Modules 05 Jan 2013 DS

29 Added Pressure Drop Graph for HyperLoop Panel 05 Jan 2013 DS

34 Added Revision Guide 05 Jan 2013 DS

All Discontinued LFC-FP Flush Cart 30 July 2013 DS

Revision Guide





Product:   Flow Centers and Flush Carts
Type:  Flow Centers - FC1-GL, FC2-GL, FC1-FPT,   
  FC2-FPT, FC1-FPTB, FC2-FPTB, FCM2-3023,
  FCL-5028, FCL-5038, FCL-5055, FCV1B-GL, &   
  FCV2B-GL, PML32-160, PML40-160, PML40-240
  Flush Carts - LFC-ETL
  Loop Accessories - FC-RESERVOIR, LET, & LP1
Document: Installation Manual
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