SECTION 11___

HYDRAULIC DIAPHRAGM METERING PUMP

PART 1     GENERAL

1.01
DESCRIPTION

A.
Chemical metering pump shall be a reciprocating positive displacement hydraulic actuated flat PTFE diaphragm, motor driven metering pump.

B.      Solenoid-driven pumps, packed plunger pumps and mechanical actuated 

diaphragm pumps will not be accepted.

C. The liquid end & valve design shall provide for ease of maintenance. Ball checks shall be cartridge type design with removable and interchangeable ball checks, seats and O-Rings.

D. Each pump shall have a maximum capacity of _____GPH at ____ PSIG. 
E. Each unit shall be Grundfos DMH 250 Series pumps.

PART 2    PRODUCT
2.01
Enclosure

A. Drive mechanism enclosure shall be constructed of cast aluminum. 

B.       Hydraulic displacement chamber shall be cast iron.
C. Both the cast aluminum and cast iron components shall be coated with a corrosion resistant acrylic resin.
D. The pump shall be driven by a NEMA C-Face Flange standard vertically mounted electric motor.
E.       The metering pump must be available in both simplex and duplex 
            configurations.  Duplex pumps shall have single drive housing and two 
            separate liquid ends. 

2.02 DRIVE
A.
The pump’s drive rotation speed shall be reduced by a worm and gear internal to the pump and converted into reciprocating motion through a hollow drive piston. The hollow drive piston shall provide the hydraulic connection between the oil and the diaphragm. 

B.      The amount of stroke volume shall be determined by the hydraulic lost   

          motion drive system. This system shall incorporate a constant piston  

stroke and adjustable control slide.  Via a series of radial holes in the       hollow piston, oil shall flow freely back to the oil reservoir unless the holes in the piston are closed by the fixed control slider. This coverage will allow pressure to develop within the hollow piston and displacement chamber and flex the diaphragm.  Pump shall incorporate an A.M.S. (active membrane system) valve to monitor the operation of the diaphragm. During a discharge overpressure or suction under-pressure situation the built-in AMS will seat in either direction, thereby removing the energy that would overstretch the diaphragm.  
C.       Diaphragm support or contour plates are not permitted on either the  
                hydraulic oil side or the pumping fluid side of the diaphragm.
           D.      Pump shall use a common gear and hydraulic oil.  Pump designs 
          incorporating two separate oils are not acceptable.
      G.
Pump internal hydraulic relief valve and airbleed valve are to be vertically   oriented. 
2.03 
LIQUID END

A. The process diaphragm shall be Flat PTFE, PTFE coated diaphragms are not acceptable.
B. If specified, the pump shall include optional double diaphragm configuration with leak detection. Indication of leak detection shall be through pressure switch contact and visual pressure gauge.

C. Pump Liquid End and Check Valve material shall be (PVDF) (316 Stainless Steel) (Polypropylene) (PVC), with (Pyrex-Glass) (Ceramic) (Stainless Steel) ball material.

D. Wetted gasket material shall be (PTFE) (FKM-Viton) (EPDM).
E. 
Suction and discharge valve design shall incorporate single or double ball arrangement. Spring-loaded valves shall be available as an option. Direction of flow shall be clearly marked on each check valve to ensure correct installation.

2.04
MANUAL CONTROL
A. Pump hand micrometer shall be adjustable from 0% to 100%.

B. Hand Micrometer adjustment shall be possible while the pump is operating or stopped.  Hand Micrometer shall be capable of 0% point adjustment to ensure precise pump control.
C. Repeatable metering accuracy shall be ±1% of full scale at constant hydraulic conditions.  Pump shall be capable of 10:1 turndown.
2.05    AUTOMATIC CONTROL
A.      When specified pump shall be equipped with an automatic stroke length
adjustment through an electric actuator.  The actuator shall contain a     servo motor which is controlled by a 4-20 mA input signal.  Actuator shall  

           driven by single phase, 60 HZ, 120 volt power. 
C.
When specified AR control option shall be available for DMH 251, 252 & 253 Series Pumps.  Pump with optional AR control interface shall have three selectable control modes: Manual, Analog 0/4-20mA or Contact.  AR control includes pump mounted single phase, 60 HZ, 120 Volt, TEFC, 1750 RPM integral motor.  AR enclosure shall have IP 65 rating. 
1.  Manual Control

a. Output of pump is displayed in strokes per minute.  Pump output adjustment is performed with increase/decrease buttons on the interface.
2.  Automatic Control

a. Analog: Pump shall include direct interface provisions for analog control with 0/4-20ma inputs.  The menu configuration shall permit pump maximum output weighting/scaling at selectable strokes per minute. The pump shall include a local alarm for loss of input signal. 

b. Contact: The pump shall include direct interface provisions for pulse output devices.  In contact control mode, the pump shall be configured with a multiply/divide function to deliver a number of strokes per incoming pulse (1:n) or pulses per stroke (n:1). The pump speed shall attenuate the delivery rate based on the frequency of pulses generated by the external device. Pump shall be operable by a reed contact or pulse signal.
3. The interface shall include an access code to protect against unauthorized changes.  A built in counter shall be included to provide hours of operation
4. A system of red, green and yellow LED lights shall indicate pump status and alarm conditions.
5. The controller shall produce a 0/4-20mA output as an indication of    

                 stroke frequency.

6. A remote start/stop input shall be available that can override all other input signals.
PART 3: EXECUTION

3.01
INSTALLATION

A.
The equipment shall be installed per the contract documents and manufacturer’s recommendations.

3.02
WARRANTY

A. The equipment/system warranty, unless otherwise stated, shall be warranted to be free of defects in material and workmanship for a period of 24 months from the date of installation, but not more than 30 months from the date of manufacture.
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