




 

     
                          

    

  

  

  
      

  
   

  

      

      

    

   
   

  

     
  

  

  

   
   

 

  

   

  

  

       
   

    
   

       
    

       
  

 

          
   

   

SECTION 43 30 51 – THREE-WAY CONVERGING VALVES 

PART 1 -- GENERAL 

1.1 THE SUMMARY 

A. The CONTRACTOR shall provide three-way converging valves and appurtenances, 
complete and operable, in accordance with the Contract Documents for the Digester 
Heating System. The three-way converging valve shall be furnished by a single 
manufacturer, complete with electric motor actuator with positioner to ensure coordination 
and compatibility of equipment. 

B. The requirements of Section 43 30 00 - Valves, General apply to this Section. 

C. The requirements of Section 43 30 12 - Valves and Gate Actuators apply to this Section. 

D. Three-way converging valves shall have undergone a proof-of-design test to demonstrate 
that the valve components operate at the service flow, pressure, temperature, and fluid 
conditions, free from binding, excessive noise, and premature failures.  Proof-of-design 
test results shall be available to the ENGINEER on request. 

1.2 CONTRACTOR SUBMITTALS 

A. Furnish submittals in accordance with Section 43 30 00 - Valves, General, and Section 01 
33 00 – Contractor Submittals. 

B. Show drawing information shall include the following: 

1. Catalog information 

2. Complete fabrication, assembly, foundation, and installation drawings including 
dimensions, weights, specifications, data, and materials of construction of the valve 
assembly and appurtenances. 

3. Head loss/pressure drop characteristics 

4. List any exceptions or deviations from the Contract Documents 

PART 2 -- PRODUCTS 

2.1 DESIGN REQUIREMENTS 

A. General: The three way converging valves shall be designed to converge water from the 
hot water supply loop (Port A open to Port AB) into the hot water return loop and to 
converge water from the heat exchanger (Port B open to Port AB), for heating the 
recirculated contents of the anaerobic digesters (CSL).  The hot water return loop provides 
hot water to the spiral heat exchangers specified under Section 41 55 70 – Sludge Heat 
Exchangers. Reference the Process and Instrumentation Drawings, Mechanical 
Drawings, and Process Narratives presented in Division 40 for further information on the 
three-way valve installation.  The valve shall be suitable for installation in the orientations 
shown in the Contract Drawings. 

B. Principles of Operation: Three-way converging valves shall be furnished complete with 
electric positioner and electric motor actuator. The electric actuator control unit shall 
receive a 4-20 mA signal from the PLC and shall convert the signal to an electric output 
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to operate the valve motor actuator. The PLC provides temperature control logic based on 
CSL temperature and process setpoint requirements. A 4 mA signal shall indicate no 
demand for heat (100 percent recirculation through hot water return loop, no supply from 
hot water supply loop). A 20 mA signal shall indicate full demand for heat (100 percent 
water from hot water supply loop). 

C. Construction: Three-way converging valve shall be 3 port design for converging service. 
Valve operation shall utilize cage guided plug that slides between ports. Provide valve with 
cast iron body conforming to ASTM A 126 – Gray Iron Castings for Valves, Flanges, and 
Pipe Fittings, with ANSI 125 Ib. flanged ends. The bonnet shall be of cast iron and shall be 
bolted to the valve body. Provide stainless steel plug, stem and valve trim. The valve seat 
ring shall be of Type 416 stainless steel. The maximum shut-off differential shall be 50 psi. 
The maximum operating temperature shall be 230 deg F. 

D. Manufacturers, or Equal 

1. Forbes Marshall 

2.2 ELECTRIC MOTOR MODULATING ACTUATORS 

A. Valve actuators shall be in accordance with Section 43 30 12 - Valves and Gate Actuators. 

B. An electric motor modulating linear actuator shall be provided and installed by the 
CONTRACTOR with the three-way valve as a complete and operational package. 

C. The actuator for the three-way valve shall consist of a drive motor and controls, reduction 
gearing, limit switches, torque switches, declutching device, a padlockable disconnect 
switch; local/remote selector switch, and auxiliary handwheel. 

D. Electric motor actuators shall be specifically designed for modulating service with solid-
state reversing contactors rated for 200 starts per hour duty and shall be a self-contained 
unit rated NEMA 4. 

E. All bearings shall be prelubricated, antifriction type.  Electric characteristics shall be 480 
volt, 3 phase, 60 Hz. Motor shall comply with Section 26 05 10 – Electric Motors. 

F. Actuators shall be capable of providing not less than 1-1/2 times the required torque for 
opening and closing of the valve. 

G. Actuators shall receive a 4-20 mA DC input and output signal and adjust the valve position 
proportionally in % closing of Port A. The output signal shall be isolated and suitable for 
an external load of not less than 500 ohms. 

H. Cycle time for full open to close, or the reverse shall be approximately 60 seconds. 

I. Reduction gearing shall be double reduction with a self-locking worm gear drive. The worm 
shall be hardened steel and the gear shall be alloy bronze. All gearing shall be grease 
lubricated. Nonmetallic gearing is unacceptable. The actuator shall positively maintain 
valve position in the event of a power failure. 

J. Adjustable torque switches shall be provided to de-energize the actuator motor in the 
event excessive torque is developed during either direction of travel.  The torque switches 
shall operate during the complete valve cycle without the use of auxiliary relays, linkages, 
latches or other devices. 
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K. Provide (4) configurable limit switches with dry contacts that can be selected to indicate 
any position of the valve with each contact externally selectable as normally open or 
normally closed. The contacts shall be rated at 5A, 120VAC, 30VDC. Contacts shall be 
configured as follows: 

1. S1 - Valve Fully Closed 

2. S2 - Valve Fully Open 

3. S3 - Remote Selected 

4. S4 – Spare 

L. Controls shall include unit mounted “Local-Remote” selector, “Open-Stop-Close” selector, 
and local valve position indication in 0-100 percent open of Port A. 

M. Provide a monitor (availability) relay with a volt-free changeover contact for monitoring 
electrical availability. Contact rating 5mA to 5A, 120VAC, 30VDC.  The relay shall de-
energize on loss of power supply phases, loss of control circuit supply, local control 
selected, motor thermostat tripped. 

N. Provide handwheel for manual operation. Handwheel shall not rotate during motor 
operation. Provide positive declutching device, which shall disengage the motor and motor 
gearing mechanically but not electrically. The declutching device selector lever should be 
padlockable in both “Local” and “Remote” positions. Hand operation shall not require more 
than 80 pounds of rim effort. 

O. The terminal compartment of the actuator shall be provided with a minimum of three 
threaded cable entries, 1-1/2”, and 2-1” NPT. 

P. Manufacturers, or Equal 

1. Rotork 

2. EIM 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. The three-way converging valve and appurtenances shall be installed in strict accordance 
with the manufacturer's published recommendations and the applicable provisions of 
Section 43 30 00 - Valves, General. 

B. The three-way converging valve shall be installed to allow access to the manual 
handwheel operators provided with the actuators. 

3.2 SERVICES OF MANUFACTURER 

A. The three-way converging valve manufacturer shall furnish services of a qualified factory-
trained technician to provide a minimum of 8-hours of onsite training of OWNER’s 
personnel in the operation and maintenance of the equipment. 

B. During the on-Site training visit, the factory technician shall inspect the installation, 
observe valve operation over a range of operating conditions (may require simulation of 
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4-20 mA control signal), make any required adjustments and certify that the installation 
complies with the manufacturer’s requirements. 

3.3 PROTECTIVE COATINGS 

A. All equipment shall be coated by manufacturer as indicated in Section 09 96 00 – 
Protective Coating. 

END OF SECTION 
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