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SECTION 230900 
 

CONTROL SYSTEMS 
 
 

PART 1 GENERAL  
 
1.01 SUMMARY 
 

A. University of Missouri Controls Specification. devices and up to the Direct Digital 
Controller (DDC).

 
 
[To be edited per project, consult with campus PM. Choose one Paragraph D. below ] 
 
  [Owner to perform terminations and provide programming] 
 
D. DDC systems consist of Johnson Controls METASYS controllers.   Contractor shall install 

owner provided control enclosures. Owner will provide and install controllers.  After all 
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4. Liquidtight Flexible Conduit: Outdoors, per National Electric Code for connection to 
moving or vibrating equipment. 

 
C. Control Valves: Provide factory fabricated pneumatic or electric control valves of type, body 

material, and pressure class as indicated on the drawings.  Butterfly style control valves are 
not acceptable except for two position applications.  
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F. Air and Hot Water Electronic Temperature Sensors: 

1. All electronic temperature sensors shall be compatible with Johnson METASYS 
systems. 

2. Sensors shall be 1,000 ohm platinum, resistance temperature detectors (RTDs) with two 
wire connections.  Duct mounted sensors shall be averaging type.  Contractor may 
install probe type when field conditions prohibit averaging type, but must receive 
permission from Owner's Representative. 

3. Coordinate thermowell manufacturer with RTD manufacturer.  Thermowells that are 
installed by the contractor, but are to have the RTD installed by owner, must be Johnson 
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f) Assembly: 
(1) Assembly configuration:  Spring loaded RTD with thermowell-double 

ended hex-connection head.  
(2) Connection head shall be cast aluminum with chain connecting cap to body, 

have 1/2” NPT process and 3/4” NPT conduit connections, and a sealing 
gasket between cap and body. 

g) RTD/Temperature Transmitter/Thermowell assembly shall be the following or 
approved equal: 
(1) Manufacturer: Pyromation, Inc. 
(2) Chilled Water: RAF185L-S4C[length code]08-SL-8HN31,TT440-385U-S(30-

130)F with calibration SMC(40,60)F 
(3) Tower Water: RAF185L-S4C[length code]08-SL-8HN31,TT440-385U-

S(5130)F with calibration SMC(55,85)F 
(4) Hot Water: RAF185L-S4C[length code]08T2-SL-8HN31,TT440-385U-S(100-

250)F with calibration SMC(140,180)F 
(5) Steam: RAT185H-S4C[length code]08T2-SL-8HN31,TT440-385U-S(150-

450)F with calibration SMC(300,350)F 
 

H. Occupant Override:  Provide wall mounted occupant override button in locations shown on 
drawings. 

 
I. Low Limit Controllers:  Provide unit-mounted low limit controllers, of rod-and-tube type, with an 

adjustable set point and a manual reset.  Capillary shall be of adequate length to horizontally 
traverse face of cooling coil every 12".  Multiple low limit controllers may be required for large 
coils.  Controller shall have an extra set of contactors for connection to control panel for alarm 
status. Locate the thermostat case and bellows where the ambient temperature is always 
warmer than the set point. 
1. Freeze Stats: Johnson Controls model A70HA-1 or approved equal. 

 
J. Humidistats: Humidistats must be contamination resistant, capable of ±2% RH accuracy, have 

field adjustable calibration and provide a linear proportional signal. 
1. HD20K-T91 or equivalent.  

 
K. Humidity High Limit 

1. Multi-function device that can function as a high limit or proportional override humidity 
controller, as stand-alone proportional controller, or a stand-alone two-position 
controller. 
a) Johnson Controls TRUERH HL-67N5-8N00P or approved equal. 

  
L. Carbon Dioxide Sensor: 

1. Wall Mount:  ACI Model ESENSE-R. 
2. Duct Mount:  ACI Model ESENSE-D. 

 
M. Fan/Pump Status:  Status points for fan or pump motors with a VFD must be connected to the 

terminal strip of the VFD for status indication.  
Current switches: Current switches are required for fan and pump statuses that are not 
connected to a VFD. The switches must have an adjustable trip setpoint with LED indication 
and be capable of detecting broken belts or couplings. Units shall be powered by monitored 
line, UL listed and CE certified, and have a five year warranty. 
1. Kele, Hawkeye or approved equal. 

 
N. Relays Used for Fan and Pump Start/Stop:  Must have LED indication and be mounted 

externally of starter enclosure or VFD. 
1. Kele, RIBU1C or approved equal. 

 
O. Power Supply Used to Provide Power to Contractor-Provided Control Devices: Shall have 
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averaged by the transmitter prior to output. Pitot tubes and arrays are not acceptable. 
Vortex shedding flow meters are not acceptable. 

3. All Sensor Probe Assemblies 
a) Each sensor housing shall be manufactured of a U.L. listed engineered 

thermoplastic. 
b) Each sensor housing shall utilize two hermetically sealed, bead-in-glass thermistor 

probes to determine airflow rate and ambient temperature. Devices that use “chip” 
or diode case type thermistors are unacceptable. Devices that do not have 2 
thermistors in each sensor housing are not acceptable. 
 

c) Each sensor housing shall be calibrated at a minimum of 16 airflow rates and have 
an accuracy of +/-2% of reading over the entire operating airflow range. Each 
sensor housing shall be calibrated to standards that are traceable to the National 
Institute of Standards and Technology (NIST). 
(1) Devices whose accuracy is the combined accuracy of the transmitter and 

sensor probes must demonstrate that the total accuracy meets the 
performance requirements of this specification throughout the measurement 
range. 

d) The operating temperature range for the sensor probe assembly shall be -20° F to 
160 F. The operating humidity range for the sensor probe assembly shall be 0-
99% RH (non-condensing). 

e) Each temperature sensor shall be calibrated at a minimum of 3 temperatures and 
have an accuracy of +/-0.15° F over the entire operating temperature range. Each 
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with a Johnson Controls EMCS system. 
2. 
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gg) Cable Length:   As required per plans, 150 ft minimum 
hh) Cable shall be capable of empty pipe detection. 
ii) All cable shall be provided by the meter manufacturer. 

 
7. The flowmeter shall be Foxboro IMT31A with 9500A, 9700A for high temperature, or 

approved equal. 
 

8. Bids/Submittals:  All bids and/or submittals must include published specifications, specific 
model number configurations, and operation & maintenance manuals. 

 
9. Warranty:  All parts and components as needed for the specified operation and 

performance shall be covered under warranty for a period of not less than two yearsrs. 
 

W. Ultrasonic Level Transmitter for Cooling Tower Basin Water: Furnish and install, where 
indicated on plans, a device for measuring the tower basin water level.  The level transmitter 
shall meet the following specifications: 
1. Make:   Flowline 
2. Model:   EchoSpan LU83-51-01 
3. Range:   8” to 26.2 feet 
4. Accuracy:   0.2% of span in air 
5. Resolution:   0.039” 
6. Beam width:  3” 
7. Dead band:  8” 
8. Display type:  6 digit LCD 
9. Display units:  Inch, cm, % 
10. Memory:   Non-volatile 
11. Supply voltage:  12-28 VDC 
12. Loop resistance:  500 Ohms @ 24 VDC 
13. Signal output:  4-20 mA two-wire 
14. Signal invert:  4-20 mA or 20-4 mA 
15. Calibration:  Push button 
16. Fail-safety:   Selectable 4 mA, 20 mA, 21 mA, 22 mA, or hold 
17. Process temperature: -4 oF to 140 oF 
18. Temp. Comp.:  Automatic 
19. Electronics temp.: -40 oF to 160 oF  
20. Pressure:   30 psi @ 25 oC, derated @ 1.667 psi/oC above 25 oC 
21. Enclosure rating:  NEMA 4X (IP65) 
22. Enclosure vent:  Water tight membrane 
23. Enclosure material: PC/ABS FR 
24. Trans. Material:  PVDF 
25. Process mount:  2” NPT 
26. Mounting gasket: Viton 
27. Conduit entrance: Dual, ½” NPT 
28. Classification:  General purpose 
29. CE compliance:  EN 61326 EMC  
30. Level transmitter shall be Flowline EchoSpan LU83-51-01 or equivalent. 
   

 
PART 3 EXECUTION
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floor.  Duct mounted sensors shall be provided with mounting brackets to accommodate 
insulation.  Mounting clips for capillary tubes for averaging sensors are required.  

2. All control devices shall be tagged and labeled for future identification and servicing of 
control system. 

3. Preheat and mixed air discharge sensors must be of adequate length and installed with 
capillary tube horizontally traversing face of coil, covering entire coil every 24 inches 
bottom to top. 

4. All other air sensors located in AHU’s shall be of adequate length to cover every 36” of 
the air flow path. 

5. All field devices must be accessible or access panels must be installed. 
 
G. Install magnehelic pressure gage across each air handling unit filter bank.  If the air handling 

unit has a prefilter and a final filter, two magnehelic pressure gages are required. 
 

H. Install disconnect switch that is field mounted on the face of AHU I/O panel. This switch shall 
provide the equivalent of a software point to enable and disable the unit from BAS. Switch 
shall have a plastic cover to prevent accidental use. Label switch to read “AH-XX BAS 
ENABLE/DISABLE AUTHORIZED USE ONLY”. IDEC model ASD201NU 2-position selector 
switch (30mm) and IDEC OL-KL1 Lock out Adapter (Switch Cover) or equivalent. 

 
3.02 ADJUSTING AND START -UP 
 

A. Start-Up: Temporary control of Air Handling Units shall be allowed only if approved by the 
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