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DIVISION 15

SECTION 15975
CONTROLS FOR HEATING, VENTILATING, AND 

AIR CONDITIONING UNIT

PART 1 ‑ GENERAL
1.01
SUMMARY

A.
This Section specifies control requirements for the Heating, Ventilating, and Air 




Conditioning Unit (HVAC-1). 

B.
Control components required herein shall generally consist of the following, but not be limited to:

1.
Local Control Panel ‑ Complete with the following items:

Power On/Off Switch

Red Stop and Green Running Lights

Microprocessor-based, Programmable Controller




Alarms and silencers

Manual Reset Button




Combination Starter with Fusible Disconnect Switch for HVAC-1 unit

Remote‑mounted components for the HVAC-1 unit including space sensor, discharge air sensor, outside air temperature sensor, return air enthalpy sensor, freezestat, enthalpy changeover controller, pressure differential switch, outside air damper with modulating motor and linkage, return air damper with modulating motor and linkage, and chilled/hot water control valve. In addition, transformers, relays, switches, wiring and conduits shall also be furnished for the proper control operation of the equipment.

C.
Arrangement for control components is generally shown on the Contract Drawings.  The controls shall be capable of performing functions as stipulated in the "Control And Operation Requirements" as shown on the Contract Drawings.

1.02
REFERENCE
(NOT USED)

1.03
DESIGN AND PERFORMANCE REQUIREMENTS
Design and performance of components and methods specified herein shall comply with the applicable provisions of the codes, standards, and recommendations of the entities listed below.

American Society of Heating, Refrigerating and Air‑Conditioning Engineers (ASHRAE)

National Fire Protection Association (NFPA)

Underwriters Laboratory (UL)

National Electrical Code (NEC)

In addition, specific provisions cited herein shall govern for the associated specific application.

1.04
QUALITY ASSURANCE
A.
Control components shall be state‑of‑the‑art, manufactured by companies specializing in manufacturing control systems and devices.

B.
Control system shall be pre‑wired and pre‑tested in the shop.  Shop wiring and interfacing of control components shall be performed by control system manufacturer‑authorized system distributor.

C.
Field wiring and installation of control systems shall be limited to connecting remote mounted components to the terminals in the Local Control Panel, under the supervision of control system manufacturer‑authorized technicians.

D.
Field test of the control system shall be performed by a control system manufacturer‑authorized technician.

E.
The manufacturer‑authorized system distributor shall have a local office staffed with trained, full‑time employees who are capable of performing testing, inspection, repair and maintenance services for the life of the system.

F.
Local Control Panel shall bear the UL label.

1.05
DELIVERY, STORAGE, AND HANDLING
A.
The Local Control Panel shall be shop‑wrapped and packaged against shock, dirt, and weather prior to shipping to the construction site.  Field installed components shall be delivered in manufacturer's original packages.

B.
The Local Control Panel and field installed components shall be stored in dry and clean spaces.

1.06
SUBMITTALS
 A.
Submit the following in accordance with the requirements of "Shop Drawings, Catalog Cuts and Samples" of Division 1 ‑ GENERAL PROVISIONS:

1.
Shop Drawings


a.
Local Control Panel outline drawing showing the following:

*
Panel dimensions

*
Locations and arrangement of control components

*
Terminals with identifications for external connections

b.
Wiring diagram showing interfacing and interconnections of the Local Control Panel and remote mounted components. 

c.
Control schematic diagram with description of the control sequence for the control system.

2.
Catalog Cuts for all components showing the following:

a.
Functions

b.
Electrical Ratings

c.
Wiring diagrams and requirements

d.
Applications

e.
Settings and adjustments

f.
Testing procedures

g.
Troubleshooting guides

B.
Submit six (6) copies of operation and maintenance manuals, including replacement and spare parts lists and troubleshooting guide.

1.07
TRAINING
     
Upon the completion of the installation, secure a technical representative of the control system manufacturer‑authorized system distributor to instruct the Authority’s maintenance personnel in the proper operation and troubleshooting of the control system.  The training shall include three 8-hour lessons.  The first two lessons shall be provided at the completion of the installation and the materials shall include, but not be limited to, the fundamentals of the direct digital control, hardware, communication, software, the demonstration of the air handling unit’s operation, settings and adjustments, testing procedures, and troubleshooting.  The last lesson shall be rendered six months after the commissioning of the control system and shall review the operation and troubles encountered.  Location to be directed by the Engineer.

PART 2 ‑ PRODUCTS
2.01
MANUFACTURERS
A.
Control system components used herein, with the exception of the Pressure Differential Switch, shall be products furnished and/or manufactured by one of the following manufacturers or approved equal:

Honeywell Inc.

Johnson Controls, Inc.

Robertshaw Controls, Inc.

Barber‑Colman Co.

Non‑standard, custom‑programmed control system shall not be acceptable as an approved equal.

B.
Control system components used herein, with the exception of the Pressure Differential Switch, shall be catalog listed, off‑the-shelf, regularly cross‑listed by the above control system manufacturers as interchangeable components.  Manufacturers whose products are not listed by other manufacturers' catalogs as inter‑changeable shall not be accepted.

2.02
CONSTRUCTION FEATURES

A.
Local Control Panel

1.
The panel shall be NEMA 4, wall‑mounted and with hinged door front.

2.
Except for remote mounted control components, all components shall be internally mounted and fastened in the Local Control Panel, including:

*
Microprocessor-based, Programmable Controller

*
Relays

*
Low Voltage Transformers

*
Power On/Off Switch

*
Alarms and silencers

*
Manual Reset Button

*
Combination Starter with Fusible Disconnect Switch for HVAC-1 unit

3.
The panel front door shall have an identification plate labeled "Heating, Ventilating and Air-Conditioning Unit HVAC - 1", and shall be equipped with alarms, silencers, red and green lights for power on/off, and red stop and green running lights for HVAC unit-1 operating status.  

4.
Low Voltage Transformers shall be sized to match the load requirements of control components. An independent low voltage transformer shall be provided for the microprocessor-based programmable controller.

B.
Microprocessor-based Programmable Controller

The Controller shall be electronic, DDC, 24 VAC input, 4‑20mA output, rated for 32 degree F to 122 degree F ambient, plug-in modular logic panel, capable of providing the following functions:

*
Measuring function with selectable ratio

*
On/Off operations

*
Modulation function

*
Limit Controls

*
Switching functions

*
Adjustable setpoints

*
Time Programming

*
Interfacing

The Controller shall be equipped with panel mounted operator terminal to provide operator an easy access to messages and controller data.  The Controller shall be Honeywell, Excel 80B, or approved equal.  

C.
Temperature Sensor For Discharge Air 

The sensor shall be averaging type temperature sensor, duct‑mounted, platinum PTC, having an operating temperature range of 40 degree F to 220 degree F with an insertion length of 13 inches.  It shall be Honeywell C7100D1001 or approved equal.

D.
Space Sensor  



The sensor shall be wall mounted, platinum PTC, having an operating temperature



range of -40 degree F to 100 degree F.  It shall be Honeywell C7130B1009 or



approved equal.


E.
Outside Air Temperature Sensor  

The sensor shall be wall mounted, platinum PTC, having an operating temperature range of -40 degree F to 110 degree F.  It shall be Honeywell C7031F1026 or approved equal.

F.
Freezestat

The freezestat shall be manual reset type, two SPST switches, 120 VAC, having a temperature range between 15 degree F to 55 degree F, with adjustable setpoint, UL listed, Honeywell Model L482A or approved equal. 

G.
Enthalpy Changeover Controller

The enthalpy changeover controller shall be UL listed with solid state humidity sensing element and thermistor temperature sensing element, 24VAC, suitable for operation in -25 degree F to 125 degree F environment and have a selectable setpoint.  It shall be capable of maximizing the use of outside air for cooling.

The enthalpy changeover controller shall be Honeywell, Model H705A with C7400A solid state enthalpy sensor, or approved equal.

H.
Pressure Differential Switch

The switch shall be UL listed, diaphragm operated, designed for monitoring fan operation, and shall be furnished with one (1) SPDT switch.  Motion of the diaphragm shall be restrained by a calibrated spring constructed of stainless steel materials that can be adjusted to set the exact pressure differential and shall be transmitted to the switch by means of a direct mechanical linkage.  It shall be designed for using 120 Volt/1 Phase/ 60 Hertz A.C. power supply.  Pressure differential switch shall be Model 1910-1 manufactured by Dwyer Instruments, Inc. or approved equal.

I.
Outside Air And Return Air Dampers, Motors, and Linkages

Dampers shall be low leakage type, opposed blade, roll-formed, galvanized steel construction, 16 gage for damper blades and 13 gage for frame, fitted with nylon bearings and stainless steel, spring-loaded, side seals.  Dampers shall be Honeywell Model D641 or approved equal.

Motors shall be electronic, proportional, spring return, 24 VAC, used with 4-20 mA input signal, 30 to 60 sec timing, having an adjustable stroke of 90 to 160 degrees, suitable for ambient temperature between -40 degree F to 150 degree F, Honeywell Model M9185D1004 Modutrol motor with Q7230A1005 interface modules and Q605 linkage or approved equal.

J.
Three Way Control Valve for Chilled/Hot Water Coil

The control valve shall be three-way, mixing, constant flow thru full plug travel, cast bronze body, metal-to-metal seat and disc, stainless steel stem, rated for 250 psig and 250 degree F water service. The control valve shall have a Cv rating of 6.3.

The valve shall be Honeywell, Model V5013F or approved equal.

Valve motor shall be UL listed, proportional, 24 VAC, used with 4-20 mA modulating input signal, spring return, suitable for -40 degree F to 150 degree F environment and capable of producing 25 lb-in torque.  Valve motor shall be Honeywell, Model M9175D1014 Modutrol motor with Q7230A1005 interface module and Q5001D linkage or approved equal.

2.03
SHOP PAINTING
The Local Control Panel shall be painted per NEMA standard.

2.04
SHOP TEST
Upon the completion of fabricating the Local Control Panel, perform shop test in accordance with the recommendations of control system manufacturer.

PART 3 ‑ EXECUTION
3.01
INSTALLATION
Field wiring and installation of the Local Control Panel and components shall be in accordance with the requirements as specified in Paragraph 1.04 ‑ QUALITY ASSURANCE.
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