SPEC_FLEXFLO_M5_10172024

Blue-White FLEXFLO® Municipal M5 Peristaltic Metering Pump
A. METERING PUMP – Shall be a positive displacement, peristaltic type tubing pump with a brushless variable speed motor, non-spring-loaded roller assembly located in the pump head, integral tube failure detection system, tube life roller revolution counter with user alarm set-point and flexible tubing with attached connection fittings. FLEXFLO® M5 model shall be capable of output volumes from 0.0076 to 534 gallons per hour (0.0286 to 2021 liters per hour). 
A. There shall be no valves, diaphragms, springs, or dynamic seals in the fluid path. Process fluid shall contact the pump tubing assembly and connection fittings only.
A. Pump shall be capable of 24-hour continuous duty, self-priming and operating in either direction of flow at the rated maximum pressure of up to 65 PSI (4.5 bar).
A. Pump shall be capable of running dry without damage.
A. Pump shall be capable of operating in either direction without output variation. 

A. Suction lift shall be 30 feet (9.14 m) of water.
A. Pump shall be warranted by the manufacturer for a period of five years. Warranty shall include chemical damage to the pump head and roller assembly for a period of two years.
B. PUMPHEAD – Shall be a single, unbroken track with a clear removable cover
B. Tube failure detection sensors shall be wholly located in the pump head. Tube failure detection system shall not trigger with water contact. Float type switches shall not be used. Process fluid waste ports or leak drains shall not be provided.
B. Squeeze rollers with encapsulated ball bearings shall attach to a one-piece thermoplastic rotor. Four nylon rollers shall be provided; rollers shall be offset with one half used to squeeze while the other half will be used as a non-compression guide. Rollers shall be 90 degrees from next corresponding roller. The roller diameters and occlusion gap shall be factory set to provide the optimum tubing compression; field adjustment shall not be required. Spring-loaded or hinged rollers shall not be used.
B. Roller arms shall be removeable for ease of replacement.
B. Rotor assembly shall be installed on a keyed, chrome plated motor shaft and removable without tools.
B. For tubing installation and removal, rotor assembly shall be rotated by the motor drive at 6 RPM maximum when the pump head cover is removed. Hand cranking of the rotor assembly shall not be required.
B. Pump head and tubing compression surface shall be corrosion resistant GF Noryl thermoplastic. 

B. The pump head cover shall be clear, acrylic thermoplastic. Cover shall include an imbedded magnetic safety interlock which will limit the motor rotation speed to 6 RPM when removed.

B. Motor shaft shall be supported by a support bracket with an integral ball bearing. 
B. Cover shall be positively secured to the pump head using a minimum of eight screws.
C. PUMP TUBE ASSEMBLY
C. To ensure pump performance and accuracy, only tubing provided by the manufacturer is acceptable. 

C. Pump tube shall be assembled to connection fittings of Polypropylene material. 

C. Connection fittings shall be permanently clamped to the tubing with stainless steel clamp. To prevent tubing misalignment and ensure accuracy, fittings shall insert into keyed slots located in the pump head and secured in place by the pump head cover.
C. Connection fittings shall be 1.5” Hose Barb. (Engineer to specify)
Alternate: 
I. Fittings shall accept 1.5” M/NPT
C. Tube sizes and connections shall be measured in inches.

C. The following tube sizes shall be available:
	
	Feed Rate
	
	Max Pressure
	Max Temperature
	Tube Material / Size

	GPH
	LPH
	mL/Min
	PSI (bar)
	°F (°C)
	

	Flex-A-Prene® M5 Tube Pumps

	.0534 - 534
	.2021 - 2021
	3.369 - 33690
	30 (2.1)
	185 (85)
	NPP

	.0286 - 286.2
	.1083 - 1083
	1.806 - 18056
	50 (3.4)
	185 (85)
	NLL

	.0076 - 75.6
	.0286 - 286
	.4769 - 4769
	65 (4.5)
	185 (85)
	NHHL

	Flex-A-Thane® M5 Tube Pumps

	.0154 - 154.2
	.0584 - 583.6
	.9728 - 9728
	50 (3.4)
	130 (54)
	GKK


D. DRIVE SYSTEM – Shall be factory installed and totally enclosed in a NEMA 4X, (IP66) wash-down enclosure. Capable of operating on any input power from 110VAC to 240VAC, 50/60 Hz single phase supply without user configuration or selection switches. 
D. Motor

D. Reversible, brushless DC gear motor rated for continuous duty. 
D. Motor shall include overload protection.
D. The maximum gear motor RPM shall be 75 RPM.

D. Enclosure
D. Bottom housing shall be thermoformed Kydex with internal stainless-steel reinforcements.
D. Top housing shall be thermoformed Kydex
D. Rated NEMA 4X (IP66).

D. Provided with 304SS floor/shelf level mounting brackets and hardware. 

D. M12 receptacles shall be located at the rear of the pump for input and output signals. (M12 cables provided separately.)
D. RJ45 receptacle shall be located at the rear of the pump for use with EtherNet/IP and Modbus TCP/IP.
D. One M12 receptacle shall be located at the rear of the pump for use with Profibus.
D. Control Circuitry. All control circuitries shall be integral to the pump.
D. All control circuitries shall be integral to the pump and capable of adjusting the pump motor speed from 0.01% to 100.0% in 0.01% increments less than 10% motor speed, in 0.01% and in 0.1% increments greater than 10% motor speed (10,000:1 turndown ratio). 

D. The pump output shall be capable of being manually controlled via front panel touchscreen. The pump motor speed shall be adjustable from 0.01% to 100.0% in 0.01% increments less than 10% motor speed and in 0.1% increments greater than 10% motor speed.
D. The pump output shall be capable of being remotely controlled via 4-20mA analog input. The input resolution shall be 0.01 of input value and capable of adjusting the pump motor speed from 0% to 100.0% motor speed in 0.1% increments. Four values shall be user configurable to define the low and high points on the output slope: a low input value, the required pump percentage of motor speed at the low input value, a high input value, the required pump percentage of motor speed at the high input value.
D. The pump output shall be capable of being remotely controlled via TTL/CMOS digital high-speed pulse type input and an AC sine wave type pulse input in the range of 0 to 1,000 Hz. The frequency resolution shall be 1 Hz and capable of adjusting the pump motor speed from 0% to 100.0% motor speed in 0.1% increments. Four values shall be user configurable to define the low and high points on the output slope: a low input value, the required pump percentage of motor speed at the low input value, a high input value, the required pump percentage of motor speed at the high input value.
D. The pump output shall be capable of being remotely controlled via pulse triggered batching. The pump shall accept a TTL/CMOS digital pulse type input and a contact closure type pulse input in the range of 1 to 9,000 pulses per batch. The batch time shall be adjustable from 1 to 500,000 seconds. The pump motor speed during the batch shall be adjustable from 0% to 100.0% motor speed in 0.1% increments.
D. The pump output shall be capable of being controlled via EtherNet/IP, Modbus TCP/IP, or Profibus DP. Device configuration shall be as follows:

Control and Status Mapping for Profibus DP and EtherNet/IP:

[image: image1.jpg]Ethernet/IP and Profibus: Qutput Data ( PLC to Pump) - Pump Control

DATA TYPE - BYTE (UINTS8)
Offset Name

0-1 Motar Percent Speed

% Motor Direction

3 Run State

4 Reset Alarms

5 Reset Tube Stats

6 Cyclic Counter Direction
7 Cyclic Counter Speed
DATA TYPE - WORD (U

Offset Name

0 Motar Percent Speed

1 Motor Direction

2 Run State

2 Reset Alarms

4 Reset Tube Stats

5 Cyclic Counter Direction
6 Cyclic Counter Speed

Description

Motar percent speed (up to 2 decimal places), with most significant Offset
representing the whole number and least significant Offset

representing the decimal number. (Eg. 50.15% => MSB = 50, LSB = 15)

0 = Clockwise, 1 = Counter-clockwise.

Set the current run state of the pump by toggling the corresponding bits,
where 0 = deactivated and 1 = activated. Bit 0 = Prime, Bit 1 = Start, Bit 2 =
Stop

Reset alarms (TFD/DFD, FVS) on the pump. 0 = nothing, 1 = reset alarms.
Onlyreset on a 0 -> 1 transition

Reset tube revolutions counter and hours ran

Cyclic counter direction {debugging purpose only). 0 = count up, 1 =
count down

Cyclic counter speed (debugging purpose only).

0 = counter not incremented/decremented. Values > 0 = number of cycles
it takes to increment/decrement the counter by one

Description

Motar percent speed (up to 2 decimal places), represented as a whole
number (Eg. 50.15% => 5015)

0 = Clockwise, 1 = Counter-clockwise.

Set the current run state of the pump by toggling the correspanding bits,
where 0 = deactivated and 1 = activated. Bit 0 = Prime, Bit 1 = Start, Bit 2 =
Stop

Reset alarms (TFD/DFD, FVS) on the pump. 0 = nothing, 1 = reset alarms.
Onlyreset on a 0 -> 1 transition

Reset tube revolutions counter and hours ran

Cyclic counter direction {debugging purpose only). 0 = count up, 1 =
count down

Cyclic counter speed (debugging purpose only).
0 = counter not incremented/decremented. Values > 0 = number of cycles
it takes to increment/decrement the counter by one
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ATA TYPE - BYTE (U 8)

Offset Name Description
Current run state of the pump represented by each bit, where 0 =

o] Run Status Deactivated and 1 = Activated. Bit 0 = Prime, Bit 1 = Control Active, Bit 2 =
Motaor Running

1 Cover Status 0 = Cover Attached, 1 = Cover Detached

2 Motor Direction 0 = Clockwise, 1 = Counter-clockwise

3 TFD/DFD status 0 = No TFD/DFD alarm, 1 = TFD/DFD alarm

4 FVS status 0 = No FvS alarm, 1 = FVS alarm

Relay output statuses represented by each bit, where 0 = not triggered,
and 1 = triggered.
Bit 0 = Dry Contact 1, Bit 1 = Dry Contact 2,
Bit 3 = Dry Contact 3, Bit 4 = Standard Relay
Range: 400 - 2000 mA, where MSB represents the whole number and LSB
6.=7 4-20 mA Output represents the decimal number.
Eg.4.50 mA => Offset 6 = 4, Offset 7 = 50
Range: 0 - 1000 Hz, where the MSB represent thousands and hundreds
8-9 Frequency Output digits and LSB represents the tens and ones digits.
Eg. 985 Hz => Offset 8 = 85, Offset 9 = 09
Motor percent speed (up to 2 decimal places), with most significant Offset
10-11 Motar Percent Speed representing the whole number and least significant Offset
representing the decimal number. (Eg. 50.15% => MSB = 50, LSB = 15)
Firmware version in semantic versioning format.
Channel can be one of three values: 0 = stable, a(0x61) = alpha, b(0x62) =

5 Relay Qutput

2 =1 Firmware Version beta.
Example: (1.0.5-beta => Offset 15: 1, Offset 14: 0, Offset 13: 5, Offset 12:
b(0x62))

16 -19 Tube Revolutions Current tube revolution counter

20-23 Tube Hours Number of hours ran for current tube

24 -25 Cyclic Counter Cyclic counter (debugging purpose anly)




[image: image3.jpg]DATA TYFPE

Offset

AwN

9-10

11-12
13-14
15

- WORD (UINT16)

Name

Run Status

Cover Status
Motor Direction
TFD/DFD status
FVS status

Relay Qutput

4-20 mA Qutput
Frequency Output

Motor Percent Speed

Firmware Version

Tube Revolutions
Tube Hours

Cyclic Counter

Description

Current run state of the pump represented by each bit, where 0 =
Deactivated and 1 = Activated. Bit 0 = Prime, Bit 1 = Control Active, Bit 2 =
Motor Running

0 = Cover Attached, 1 = Cover Detached

0 = Clockwise, 1 = Counterclockwise

0 = No TFD/DFD alarm, 1 = TFD/DFD alarm
0 = No FVSalarm, 1 = FVS alarm

Relay output statuses represented by each bit, where 0 = not triggered,
and 1 = triggered.

Bit 0 = Dry Contact 1, Bit 1 = Dry Contact 2,

Bit 3 = Dry Contact 3, Bit 4 = Standard Relay

4-20mA Qutput value, represented as whole number. Range: 400 - 2000 mA
(Eg. 12.5mA => 1200)

Frequency output value. Range: 0 - 1000 Hz

Motar percent speed (up to 2 decimal places), represented as a whole
number (Eg. 50.15% => 5015

Firmware version in semantic versioning format.

Channel can be one of three values: 0 = stable, a(0x61) = alpha, b(0x62) =
beta.

Example: 1.0.5-beta => Offset 10 (MSB): 1, Offset 10 (LSB): 0, Offset 9 (MSB):
5, Offset 9 (LSB): b(0x62)

Current tube revolution counter
Number of hours ran for current tube

Cyclic counter (debugging purpose anly)




Control and Status Mapping for Modbus TCP/IP

[image: image4.jpg]Modbus TCP: Holding Registers (4x Reference, PLC to Pump, 16-bit word) - Pump Control

ATA TYPE - BYTE (UINTS8)

Register Name

0000 Motar Percent Speed

Motor Direction and Run

0001
State
0002 Reset Alarms and Tube Stats
Cyclic Counter Direction and
0003

Speed

DATA TYPFE - WORD (UINT16)

Register Name

0000 Motar Percent Speed
0001 Motaor Direction

0002 Run State

0003 Reset Alarms

0004 Tube Stats

0005 Cyclic Counter Direction
0006 Cyclic Counter Speed

Description

Motar percent speed (up to 2 decimal places), with MSB representing the
whole number and LSB

representing the decimal number. (Eg. 50.15% => MSB = 50, LSB = 15)

LSB is the motor direction where 0x00 = Clockwise, 0x01 = Counter-
clockwise. MSB is to set the current run state of the pump by toggling the
corresponding bits, where 0 = deactivated and 1 = activated. Bit 0 = Prime,
Bit 1 = Start, Bit 2 = Stop

LSB is to reset alarms (TFD/DFD, FVS) an the pump, where 0x00 = nothing,
0x01 = reset alarms. Only reset on a 0 -> 1 transition. MSB s to reset tube
revolutions counter and hours ran

LSB is to set cyclic counter direction, where 0 = count up and 1 = count
down. MSB is to set the cyclic counter speed, where 0 = counter not
incremented/decremented. Values > 0 = number of cycles it takes to
increment/decrement the counter by one. These are meant for debugging
purposes only

Description

Motar percent speed (up to 2 decimal places) represented as a whole
number. (€g. 50.15% => 5015)

Motor direction where 0x00 = Clockwise, 0x01 = Counter-clockwise

Set the current run state of the pump by toggling the corresponding bits,
where 0 = deactivated and 1 = activated. Bit 0 = Prime, Bit 1 = Start, Bit 2 =
Stop

Reset alarms (TFD/DFD, FVS) an the pump, where 0x00 = nothing, 0x01 =
reset alarms. Only reset on a 0 -> 1 transition

Reset tube revolutions counter and hours ran

Set cyclic counter direction, where 0 = count up and 1 = count down.
These are meant for debugging purposes only

Set the cyclic counter speed, where 0 = counter not
incremented/decremented. Values > 0 = number of cycles it takes to
increment/decrement the counter by one. These are meant for debugging
purposes anly
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DATA TYFE - EBYTE (UINTS8)

Register

0000

0001

0002

0003

0004

0005

0006

0007

0008 - 0009
0010 -0011
0012

Name

Run Status and Cover Status

Motor Direction and
TFD/DFD status

FVS status and Relay Qutput

4-20 mA Qutput

Frequency Output

Motor Percent Speed

Firmware Patch and Build

Firmware Major and Minor
Version

Tube Revolutions
Tube Hours

Cyclic Counter

Description

LSBis the current run state of the pump, represented by each bit, where 0
= Deactivated and 1 = Activated. Bit 0 = Prime, Bit 1 = Control Active, Bit 2
= Motor Running. MSB is the cover status, where 0 = Cover Attached, 1 =
Cover Detached

LSB is the motor direction where 0 = Clockwise, 1 = Counter-clockwise.
MSB is the TFD/DFD status where 0 = No TFD/DFD alarm, 1 = TFD/DFD
alarm

LSB is the FVS status where 0 = No FVS alarm, 1 = FVS alarm. MSB is the
relay output statuses represented by each bit, where 0 = not triggered,
and 1 = triggered.

Bit 0 = Dry Contact 1, Bit 1 = Dry Contact 2,

Bit 3 = Dry Contact 3, Bit 4 = Standard Relay

Range: 400 - 2000 mA, where MSB represents the whole number and LSB
represents the decimal number.

Eg. 450 mA => MSB = 4, LSB = 50

Range: 0 - 1000 Hz, where the MSB represent thousands and hundreds
digits and LSB represents the tens and ones digits.

Eg. 985 Hz = > Byte 8 = 85, Byte 9 = 09

Motaor percent speed (up to 2 decimal places), with MSB representing the
whole number and LSB

representing the decimal number. (Eg. 50.15% => MSB = 50, LSB = 15)
Firmware patch number and build channel.

LSBis the firmware build channel. Channel can be one of three values: 0 =
stable, a(0x61) = alpha, b(0x62) = beta. MSB is the firmware patch number
Example: (1.0.5-beta => MSBis 5, LSB = b(0x62))

Firmware major and minor version. MSB is the major version and LSB is the
minor version

Example: (1.0.5-beta => MSB = 1 and LSB = 0)

Current tube revolution counter
Number of hours ran for current tube

Cyclic counter (debugging purpose anly)




[image: image6.jpg]DATA TYFE - WORD (UINT1&)

Register Name Description
Run state of the pump, represented by each bit, where 0 = Deactivated
0000 Run Status and 1 = Activated. Bit 0 = Prime, Bit 1 = Control Active, Bit 2 = Motor
Running
0001 Cover Status Cover status, where 0 = Cover Attached, 1 = Cover Detached
0002 Motaor Direction Motar direction where 0 = Clockwise, 1 = Counter-clockwise
0003 TFD/DFD status TFD/DFD status where 0 = No TFD/DFD alarm, 1 = TFD/DFD alarm
0004 FVS status FVS status where 0 = No FVS alarm, 1 = FVS alarm

Relay output statuses represented by each bit, where 0 = not triggered,
and 1 = triggered.

0005 Relay Qutput
€lay Qutpu Bit 0 = Dry Contact 1, Bit 1 = Dry Contact 2,

Bit 3 = Dry Contact 3, Bit4 = Standard Relay

0006 4-20 mA Qutput 4-20mA Qutput value, represented as whole number. Range: 400 - 2000 mA

0007 Frequency Output Frequency Output value. Range: 0 - 1000 Hz

0008 Motor Percent Speed Motor percent speed (up to 2 decimal places) represented as a whole
number. (Eg. 50.15% => 5015)
Firmware patch number and build channel.

0009 Firrware PatehdiBoid LSB is the firmware build channel. Channel can be one of three values: 0 =

stable, a(0x61) = alpha, b(0x62) = beta. MSB is the firmware patch number
Example: 1.0.5-beta => MSB is 5, LSB = b(0x62)

Firmware major and minor version. MSB is the major version and LSB is the
minor version

Example: (1.0.5-beta => MSB = 1 and LSB = 0)

0011-0012  Tube Revolutions Current tube revolution counter

0012-0013  Tube Hours

Firmware Major and Minar

e Version

Number of hours ran for current tube

0014 Cyclic Counter Cyclic counter (debugging purpose anly)




D. Provide a front panel touchscreen control for stop/start, configuration menu access and navigation, operating mode selection, display options selection, tube info data, and reverse direction.
D. Provide a multi-color LCD touchscreen display for menu driven configuration settings, pump output value, service alerts, tube failure detection (TFD) system and flow verification system (FVS) alarms status, remote input signal values, tubing life timer value. Display color shall be green when indicating run operation, blue when in idle, yellow when in stand-by, and red to indicate an alarm condition exists.  
D. Provide for remote stop/start pump via non-powered contact closure loop.
D. Provide for remote priming via non-powered contact closure loop.

D. Provide for secondary start/stop input via non-powered contact closure.

D. Provide for alternate control methods including: Dispensing Mode, Cycle Adjust Mode, and Time-Of-Day Mode.
D. Provide a user selectable 4-20mA and 0-1,000Hz output signal which are scalable and proportional to pump output volume.

D. Provide four contact closure alarm outputs. Three rated at 1A-115VAC, 0.8A-30VDC and one rated at 6A-250VAC, 5A-30VDC. Each alarm output shall be assignable to monitor any of the following pump functions: TFD system, FVS system, motor run/stop, motor failed to respond to commands, motor is running in reverse, general alarm (TFD, FVS, and/or motor over current), input signal failure, output signal failure, remote/local control status, revolution counter (tube life) set-point, or monitor which of the nine different pump operating modes is currently active.

D. Provide a six-digit password protected configuration menu.
D. Provide a flow verification system with programmable alarm delay time from 1-1000 seconds. FVS system shall monitor the FVS flow sensor while pump is running only. System shall not monitor pump while not running. (Flow sensor provided separately.)
E. SAFETY 

E. The pump shall be certified to NSF Standard 61 Drinking Water System Components, UL standard 778 motor operated pump and CSA standard C22.2 process control equipment.

E. Manufactured to ISO 9001:2015 requirements and processes.

E. Tube Failure Detection (TFD) system sensors shall be wholly located in the pump head. TFD system will stop the pump within three seconds of leak detection. To prevent false alarms due to rain, wash-down, condensation, etc., tube failure detection system shall not trigger with water contact. Process fluid waste ports or leak drains shall not be provided.

E. Pump head cover shall include an imbedded magnetic safety interlock which will stop the pump when removed. Pump rotor speed shall be limited to 6 RPM when cover is removed.

E. Secondary user confirmation input required for motor reversal, tube life revolution count reset, and factory default configuration reset. 
F. Manufacturer

F. The pump shall be FLEXFLO®  Municipal peristaltic pump, manufactured in the U.S.A. by Blue-White.
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