SECTION 15950 – CONTROLS FOR HVAC


PART 1 - GENERAL

1.1 RELATED SECTIONS:
Refer to Section 11600 for requirements relating to laboratory equipment including fume hoods.  

Refer to Section 15050 for basic mechanical material and methods.  

Refer to Section 15190 for mechanical identification requirements.  

Refer to Section 15400 for the requirements relating to plumbing.  

Refer to Section 15500 for the requirements relating to heating, ventilating, and air conditioning material and equipment.  

Refer to Section 15600 for the guidelines relating to the design of chilled water plants.

Refer to Section 15850 for requirements relating to air handling and distribution systems, including design requirements for ventilation and outside air.  

Refer to Section 15990 for the technical procedures for testing, adjusting, and balancing of mechanical equipment and systems, including the requirements relating to training University personnel in the operation of mechanical equipment.

1.2 SCOPE OF SECTION:
Instrumentation, control devices and systems architecture used for the control or operation of any heating, ventilating, or air conditioning systems and equipment are covered under this Section.  This would include piping, tubing, wiring (power and communications), controllers, communications protocols, supervisory controls, thermostats, aquastats, temperature transmitters, pressure transmitters, flow transmitters, current transformers, timers, data acquisition devices, alarm devices, energy management systems, and sequence of operations related to HVAC equipment.  
The system shall consist of controllers, sensors, automatic valves, actuators, dampers, operating software, approved submittal, operation and maintenance manuals, start-test-check documentation, as-built documents, operator training, installation, warranty and all other necessary material and labor to provide a complete and workable system.
(Division 15 items are generally considered to be located within buildings and to extend a maximum distance of 5' outside of the building.)

1.3 Instrumentation and Control Devices:
A. Control Zones:  Temperature control zones shall not combine areas with very different heating and/or cooling loads.

B. Accessibility:  Damper systems designed to modulate must be designed for easy inspection and maintenance.  Provide access doors at all damper locations.

C. Air Handling Equipment:  If return & supply air fans are utilized, controls must be provided which will insure their coordination and eliminate the possibility of over or under pressurization of the mixing plenum and/or interconnecting duct work.  Provide duct rupture relief valves as necessary.  

D. Thermostats:

1. Wall-mounted thermostats shall not be used in places where they are accessible to the general public e.g. classrooms, corridors, and libraries, as they are subject to damage and mis-adjustment in these locations.  Instead, specify remote or return-air sensors.  The location of these sensors shall be noted on the as-built drawings.  The location of these sensors shall be marked in the field with an engraved plastic tag affixed to the wall adjacent to the sensor.

2. In administrative and private offices, thermostats shall be adjustable only by Facilities Services personnel.

3. Thermostats shall not be located where they are subject to drafts, direct sunlight, or heat from nearby equipment.


E. Time Clocks:  Time clocks are not an acceptable control for HVAC applications.
F. Valve, damper actuator, pressure tap and temperature well schedules:
1. List component sizes, mounting orientations, capacities and locations.

2. Provide installation details and specific instructions for three-way valves, mixed air damper actuators, flow sensors, temperature wells and pressure taps.
G. Identification labeling:
1. Provide for small (2" x ¾) engraved plastic laminate tags, white with black letters, for all field control devices.
2. Tag shall be engraved with the name of the device as described in the EMCS software. 

3. For exposed devices, tag shall be located on or near the device.

4. For concealed devices, tag shall be affixed in an exposed location to allow Facilities Services personnel to determine the location of the device without removing the concealing material.

5. If several small devices are located on one concealed unit, only the main unit need be identified with an exposed tag.

1.4 Direct- Digital Control System for HVAC:
A. DDC Network:

1. The DDC network shall be an open architecture system and shall be designed and tested to ensure seamless communication with the existing Siemens APOGEE, Johnson Controls-METASYS, or Invensys DMS systems.  This would include all terminal devices, controllers and I/O on the network.  All Supervisory Controllers shall have bi-direction communication with any control devices on the network with the ability to configure and download control structures either remotely over the LAN or locally.

B. Framework Usage:

1. The system shall be an open design as defined by the Institute of Electrical and Electronics Engineers.

2. Uses de facto industry standard Network Services for design, installation and commissioning.

3. Uses gateways solely for the interaction with legacy systems or as required by codes.  Gateways shall not be used unless specifically authorized by the project manager.
4. Stresses horizontal functionality over proprietary vertical subsystem implementation.
C. Basis of Design Network:

1. The basis of design for the Network Architecture and components shall be the Siemens APOGEE system.
D. Legacy System-Modifications/Repairs:
1. Generally, for small scale modifications/repairs to current legacy systems, legacy components may be considered for use.  In all cases, the owner should be consulted in determining which approach for modifications/repairs to current legacy systems is best.  Aspects such as the current infrastructure, available software enhancements, bidirectional communications, in-house technical support, manufacture product support, etc should be considered when determining what is the most cost effective, long term solution. 
2. In existing Central Plants any modification or addition shall integrate with the existing control sequencing systems.

3. In all cases prior approval from the owner is required! 
E. Controllers:

1. All controllers shall be field-programmable microprocessor-based, stand-alone, DDC devices with the capability to upgrade through the addition of I/O modules.  Programming must utilize low level English language.

F. Control Capabilities:  
1. Local Control capabilities shall include but not be limited to Diagnostic Functions, Serviceability Functions, Control Functions, Management Functions, Time of Day Programming, Demand Control, Automatic Restart Programming, and Alarms.

G. Critical Lab Areas:  Critical lab areas shall be individually controlled by dedicated DDC units. 

H. Accessibility:  All DDC units shall be accessible.  In critical lab areas the DDC units shall be externally accessible to the controlled environment.  The DDC units for critical lab areas shall be enclosed in built-in boxes with locked covers in corridors adjacent to entrances similar to emergency gas shut-off boxes.  

I. Communications:

1. EMCS communications shall be compatible with the existing local area network. EMCS communications shall connect to the existing EMCS fiber optic network.

2. Existing fiber optic cable between buildings shall be used wherever possible.
3. Telephone modem communication is not acceptable due to the limited number of communication ports available at the head end except for dialing capability to EMCS.

4. Any additions or new systems must meet current industry standard protocol.
5. Web based capabilities should be provided not only for the review of data and trending information but accesses to actual operator interfaces with configuration capabilities.  Software should be provided that allows for management of security levels and accessibility.
J. Submittals: 
1. Shop Drawings:
Indicating dimensions, description of materials and finishes, general construction, specific modifications, component connections, anchorage methods, hardware, and installation procedures, including specific requirements indicated but not limited to.

a. Control diagrams use at least one individual sheet for each major HVAC system.

i. HVAC system flow diagram with sensing, control and interlock devices.

ii. Internal control panel layouts, control panel cover layouts, pneumatic connections inside control panels.
iii. Internal control panel layouts, control panel cover layouts, electrical connections inside control panels.

iv. Ladder-type wiring diagrams showing interlock, monitoring and control wiring to and from equipment provided by Division 15 and Division 16, including control systems equipment.

v. Communications wiring schematic drawings indicating interconnections between controllers and peripherals.

vi. Provide a summary points list and software points (regardless of whether or not they appear in Section 15).
vii. Flow-chart control sequences.

b. Descriptive data and sequence of operations for operating user and application software, including complete operator’s manual and programmer’s manual.

c. Point to point basic function commissioning forms to be used on site for the start, test and check of control components and systems.

d. Functional performance test documentation and procedures to be used in commissioning control sequences.

e. Valves in flow chart to include type and class.
K. Training:  
1. Training shall be provided on all additions or new systems.
2. Training will include all personnel deemed appropriate by Facilities Services (consult ECU Project Manager).

3. Training shall consist of on-site, job specific training as well as factory training at the companies training facilities.

4. Training should include levels of expertise that range from operator to full factory trained technician.  Those specific requirements will be determined by East Carolina University (via the Project Manager) based on the scope of any addition or new system.
1.5 Electric and Electronic Control System for HVAC:
A. Sensors:  
1. Electronic sensors installed on HVAC equipment and piping shall have additional analog gauges or at least test wells or taps, installed along with the sensors for calibration and checking.  
2. The input/output requirements for all sensors shall be consistent with existing applications and I/O utilized.   

1.6 Pneumatic Control System for HVAC:

A. Pneumatically actuated DDC devices are preferred.

B. Control air compressors:

1. Air-cooled rotary screw compressors shall be considered for system needs greater than 50 cfm.  Provide proper ventilation.  Consider liquid-cooled compressors when proper ventilation is questionable. 

2. All installations shall have a redundant source of control air to allow for maintenance and outage of either source.  The sources of control air shall be completely independent back to the breaker panel

3. Control air pressure shall be monitored and alarmed through the DCC when the pressures are outside the range of acceptable pressures as determined by the owner.

4. Control air compressors shall have the following features:

a. External, disposable, cartridge-type oil filter.

b. Positive pressure lubrication system.

c. Loadless starting.

d. Automatic condensate purge piped to drain.

5. Acceptable manufacturers: Quincy, Ingersoll-Rand, LeRoi, Sullaire, or equal.
C. Compressed air dryer:

1. All control air must have a dryer.  All areas shall have a redundant dryer.

2. Acceptable manufacturers are Hankison, or equal.
D. Air Filtration:

1. All control air systems shall have redundant P3 filtration followed by redundant coalescing air filtration.
E. Air Quality:
1. Air shall be of instrument quality

2. The air Dew Point shall be reduced to 40 degrees Fahrenheit.

3. Use existing pneumatic instrument air system in existing buildings, providing upgrades as needed.

1.7 Sequence of Operations for HVAC Controls:

A. As far as possible, control systems shall allow for unoccupied set-back of both temperature and humidity i.e. HVAC systems shall stay off during unoccupied times unless either temperature or humidity levels reach pre-determined limits.

B. Exhaust fans and outside air dampers shall be controlled by the HVAC control system.

C. The application of set-backs and predetermined limits shall be discussed and approved by the project manager.

D. Operations parameters shall be readily changed by operations staff without the requiring any programming/configuration changes.
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