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PART 1: GENERAL 

1.0 Section Includes 
1.1 Related Sections 

1.2 Description 

1.3 Approved Control Systems 

1.4 Quality Assurance 

1.5 Codes and Standards 

1.6 Submittals 

1.7 Warranty 

1.1 Related Sections 

A. The General Conditions of the Contract, Supplementary Conditions, and General Requirements are part of this specification and shall be used in conjunction with this section as part of the contract documents.

B. The following sections constitute related work: 

1. Section 01600 - Submittal Requirements

2. Section 01810 - Commissioning

3. Section 13800 - Building Automation and Control (Lighting Controls)

4. Section 13850 - Detection and Alarm (Fire and Smoke Alarm Systems)

5. Section 15700 - Heating, Ventilating, and Air-Conditioning Equipment

6. Section 15950 - Testing, Adjusting, and Balancing

7. Section 16050 - Basic Electrical Materials and Methods

8. Section 16100 - Wiring Methods

9. Section 16200 - Electrical Power (Uninterruptible Power Supplies, Variable Frequence Controllers)

10. Section 16400 - Low-Voltage Distribution

11. Section 16500 - Lighting

1.2 Description 

A. General: The control system shall consist of a high-speed, peer-to-peer network of 
The Melink Intelli-Hood® Operator shall automatically control the speed of the exhaust (and make-up if applicable) fan to ensure optimal hood performance.  The system includes the following components: I/O Processor, Keypad, Temperature Sensors, Optic Sensors, Variable Frequency Drives (VFD’s which replace magnetic starters for 3-phase motors), and Cables. 

This pre-engineered system shall be installed by a qualified/certified contractor. The I/O Processor shall be mounted above the hood closest to the Keypad, the Keypad shall be mounted next to the existing hood switch, the Temperature Sensors shall be mounted in each exhaust collar, the Optic Sensors shall be mounted inside the ends of each Type 1 hood with air purge units (APU) mounted on top, and the VFD’s shall replace the existing magnetic starters for each fan.

1.3 Approved Control Systems 

A. The following specified system shall be provided and installed by CulinAire Systems.
B. The following are approved control system service installation contractors/suppliers: 

	Service Contactor/Supplier
	Manufacturer
	Product Line

	CulinAire Systems

Contact: Michael Dean

PO Box 5349

El Dorado Hills, CA  95762

916.596.0085 x801
	Melink
	Intelli-Hood Kitchen Ventilation Controls


1.4 Quality Assurance 

A. Installer and Manufacturer Qualifications

1. Installer shall have an established working relationship with Control System Manufacturer.

2. Installer shall have successfully completed Control System Manufacturer's control system training. Upon request, Installer shall present record of completed training including course outlines.

1.5 Codes, Standards, and Listings
A. Work, materials, and equipment shall comply with the most restrictive of local, state, and federal authorities' codes and ordinances or these plans and specifications. As a minimum, the products and installation shall comply with the following codes and listings: 

1. UL and CSA Listed

2. Conforms to NFPA 96, ICBO, BOCA, NSF, and CE
3. International Mechanical Code (IMC)

1.6 Submittals 

A. Product Submittal Requirements: Meet requirements of Section 01600 on Shop Drawings, Product Data, and Samples. Provide required copies of shop drawings and other submittals on hardware and equipment to be installed or furnished. Begin no work until submittals have been approved for conformity with design intent. Provide drawings as AutoCAD 2006 (or newer) compatible files on magnetic, or optical disk, (file format: .DWG, .DXF, .VSD, or comparable) and 3 prints of each drawing on 11" x 17" paper. 

1. Kitchen Ventilation Control System Hardware

a. Complete bill of materials indicating quantity, manufacturer, model number, and relevant technical data of equipment to be used.

b. Manufacturer's description and technical data such as performance curves, product specifications, and installation and maintenance instructions for items listed below and for relevant items not listed below:

i. System IOP’s (controller panels)

ii. Transducers and transmitters
iii. APU’s (Air Purge Units)
iv. Optic Sensors

v. Temperature Sensors
vi. Actuators, Relays, and Switches

vii. Control panels

viii. Operator interface equipment

ix. Wiring

c. Wiring diagrams and layouts for each control panel. Show termination numbers.

2. Controlled Systems

a. Diagrams showing control network layout.

b. Schematic diagram of each controlled system.  Graphically show locations of control elements.

c. Schematic wiring diagram of each controlled system. Label control elements and terminals. Where a control element is also shown on control system schematic, use the same name.

d. Complete description of control system operation including sequences of operation. Include and reference schematic diagram of controlled system. 
B. Schedules

1. Schedule of work provided within one month of contract award, indicating:

a. Intended sequence of work items

b. Start date of each work item

c. Duration of each work item

d. Planned delivery dates for ordered material and equipment and expected lead times

e. Milestones indicating possible restraints on work by other trades or situations

C. Project Record Documents. Submit three copies of record (as-built) documents upon completion of installation for approval prior to final completion. Submittal shall consist of:

1. Project Record Drawings. As-built versions of submittal shop drawings provided as AutoCAD 2006 (or newer) compatible files on magnetic or optical disk (file format: .DWG, .DXF, .VSD, or comparable) and 6 prints of each drawing on 11" x 17" paper.

2. Testing and Commissioning Reports and Checklists. 

3. Operation and Maintenance (O&M) Manual. Printed, electronic, or online help documentation of the following: 

a. As-built versions of submittal product data.

b. Names, addresses, and telephone numbers of installing contractors and service representatives for equipment and control systems.

c. Operator's manual with procedures for operating control system.
d. Programming manual or set of manuals with description of programming language and syntax.
e. List of recommended spare parts with part numbers and suppliers.

f. Licenses, guarantees, and warranty documents for equipment and systems.

g. Recommended preventive maintenance procedures.

1.7 Warranty 

A. Warrant work as follows:

1. Warrant labor for specified control system free from defects for a period of 12 months after start-up.
2. Melink Intelli-Hood control system components are warranted free from defects for a period of 36 months after start-up.  Control system component failures during warranty period shall be adjusted, repaired, or replaced at no additional cost to Owner.

PART 2: PRODUCTS 

2.0 Section Includes 

2.1 Materials 

2.2 Communication 

2.3 Controllers 

2.4 Input and Output Interface 

2.5 Auxiliary Control Devices 

2.1 Materials 

A. Use new products the manufacturer is currently manufacturing and selling for use in new installations. Do not use this installation as a product test site unless explicitly approved in writing by Owner.
2.2 Communication 

A. Control products, communication media, connectors, repeaters, hubs, and routers shall comprise a unified control network. 

B. Install new wiring and devices as required to provide a complete and workable kitchen ventilation control system.
C. An operator interface connected to the IOP shall allow the operator to view system status information and edit program setpoints.

D. System shall allow for local time clock control or external enable. 

2.3 Controllers 

A. General. Provide I/O Processor (IOP) and Application Specific Controllers (ASC) as required to achieve performance specified. 

B. Communication. 

1. Stand-Alone Operation. Each piece of equipment shall be controlled by a single controller to provide stand-alone control.  Provide stable and reliable stand-alone control using default values. 

C. Environment. Controller hardware shall be suitable for anticipated ambient conditions. 

1. Controllers used outdoors or in wet ambient conditions shall be mounted in waterproof enclosures and shall be rated for operation at -29°C to 60°C (-20°F to 140°F).

2. Controllers used in conditioned space shall be mounted in dust-protective enclosures and shall be rated for operation at 0°C to 50°C (32°F to 120°F).

D. Keypad. Provide a local keypad and display for each IOP. Operator shall be able to use keypad to view and edit data. Keypad and display shall require password to prevent unauthorized use.

E. Real-Time Clock. Controllers that perform scheduling shall have a real-time clock.

F. Serviceability. 

1. Controllers shall have diagnostic LEDs for power, communication, and processor.

2. Communication wiring shall be connected via plenum rated RJ-45 cables.

2.4 Input and Output Interface 

A. General. Hard-wire input and output points to IOPS and field controllers.

B. Binary Inputs. Binary inputs shall monitor the on and off signal from a remote device. Binary inputs shall sense dry contact closure without application of power external to the controller.

C. Analog Inputs. Analog inputs shall monitor low-voltage (0-10 Vdc), current (4-20 mA), or resistance (thermistor or RTD) signals. Analog inputs shall be compatible with and field configurable to commonly available sensing devices.

D. Binary Outputs. Binary outputs shall send an on-or-off signal for on and off control. 

E. Analog Outputs. Analog outputs shall send a modulating 0-10 Vdc or 4-20 mA signal as required to properly control output devices.

F. Universal Inputs and Outputs. Inputs and outputs that can be designated as either binary or analog in software shall conform to the provisions of this section that are appropriate for their designated use.

2.5 Auxiliary Control Devices 

A. Motorized Control Dampers.

1. Type. Control dampers shall have linear flow characteristics and shall be parallel- or opposed-blade type as scheduled on drawings, or as follows:
a. Outdoor and return air mixing dampers and face-and-bypass dampers shall be parallel-blade and shall direct airstreams toward each other.

b. Other modulating dampers shall be opposed-blade.

c. Two-position shutoff dampers shall be parallel- or opposed-blade with blade and side seals.

2. Frame. Damper frames shall be galvanized steel channel or extruded aluminum with reinforced corner bracing.

3. Blades. Damper blades shall be suitable for velocity at specified design.

4. Shaft Bearings. Damper shaft bearings shall be as recommended by manufacturer for application, oil impregnated sintered bronze, or better.

5. Seals. Blade edges and frame top and bottom shall have replaceable seals of butyl rubber or neoprene.
6. Sections. Damper sections shall not exceed 125 cm - 150 cm (48 in. - 60 in.). Each section shall have at least one damper actuator.

7. Linkages. Dampers shall have exposed linkages.

B. Electric Damper Actuators.

1. Stall Protection. Mechanical or electronic stall protection shall prevent actuator damage throughout the actuator's rotation.

2. Spring-return Mechanism. Actuators used for power-failure and safety applications shall have an internal mechanical spring-return mechanism or an uninterruptible power supply (UPS).

3. Signal and Range. Proportional actuators shall accept a 0-10 Vdc or a 0-20 mA control signal and shall have a 2-10 Vdc or 4-20 mA operating range. (Floating motor actuators may be substituted for proportional actuators in terminal unit applications as described in paragraph 2.6H.)

4. Wiring. 24 Vac and 24 Vdc actuators shall operate on Class 2 wiring.

5. Manual Positioning. Operators shall be able to manually position each actuator when the actuator is not powered. Non-spring-return actuators shall have an external manual gear release. Spring-return actuators with more than 7 N·m (60 in.-lb) torque capacity shall have a manual crank.

C. Air Purge Unit (APU).

1. APU shall consist of blower, housing, and control cable router board.

2. 14GA blower housing to contain blower with permanently lubricated ball bearings.

3. Housing shall have adjustable support legs

4. Blower shall supply 25CFM of free air to Optic Sensor housing.

5. Internal router board shall include a four port RJ-45 hub.

D. Temperature Sensors.

1. Type. Temperature sensors shall be Resistance Temperature Device (RTD) or thermistor.

2. Temperature sensors shall be enclosed in a stainless steel housing. 

3. Space Sensors. Space sensors shall have setpoint adjustment, override switch, display, and communication port as shown.

4. Exhaust duct temperature sensors shall be rated for 1000F.
E. Optic Sensors.

1. Type. Infrared sensors shall consist of an emitter and receiver board housed in a stainless steel enclosure.
2. Sensors shall have a response time of 0.2 seconds.

3. Sensors shall have an RJ-45 plug-and-play receptacle.
4. Sensors shall auto-calibrate at every start-up.
F. Variable Frequency Drives (VFD’s).

1. VFD’s shall be as manufactured by Allen-Bradley

2. NEMA-1 enclosure

3. Internal programmable motor overloads, overcurrent, overvoltage limits.

4. Soft-start capability.

5. Digital display with keypad interface.

G. Humidity Sensors.

1. Duct and room sensors shall have a sensing range of 20%-80%.

2. Duct sensors shall have a sampling chamber.

3. Outdoor air humidity sensors shall have a sensing range of 20%-95% RH and shall be suitable for ambient conditions of 40°C-75°C (40°F-170°F).

4. Humidity sensors shall not drift more than 1% of full scale annually.

H. Relays.

1. Control Relays. Control relays shall be plug-in type, UL listed, and shall have dust cover and LED "energized" indicator. Contact rating, configuration, and coil voltage shall be suitable for application.

I. Override Timers.

1. Unless implemented in control software, override timers shall be spring-wound line voltage, UL Listed, with contact rating and configuration required by application. Provide 0-6 hour calibrated dial unless otherwise specified. Flush mount timer on local control panel face or where shown.

J. Current Switches.

1. Current-operated switches shall be self-powered, solid-state with adjustable trip current. Select switches to match application current and DDC system output requirements.

K. Local Control Panels.

1. Indoor control panels shall be stainless steel construction with removable ventilated face.

PART 3: EXECUTION 

3.0 Section Includes 

3.1 Examination 

3.2 Protection 

3.3 Coordination 

3.4 General Workmanship 

3.5 Field Quality Control 

3.6 Wiring 

3.7 Communication Wiring 

3.8 Installation of Sensors 

3.9 Actuators 

3.10 Identification of Hardware and Wiring 

3.11 Control System Checkout, Testing, and Demonstration
3.12 Training 

3.13 Sequence of Operation 

3.1 Examination 

A. Thoroughly examine project plans for control device and equipment locations. Report discrepancies, conflicts, or omissions to CulinAire Systems for resolution before starting rough-in work.

B. Inspect site to verify that equipment can be installed as shown. Report discrepancies, conflicts, or omissions to Engineer for resolution before starting rough-in work.

3.2 Protection 

A. CulinAire Systems shall be responsible for work and equipment until inspected, tested, and accepted. Protect material not immediately installed. Close open ends of work with temporary covers or plugs during storage and construction to prevent entry of foreign objects.

3.3 Coordination 

A. Site. 

1. Assist in coordinating space conditions to accommodate the work of each trade.
2. Coordinate and schedule work with other work in the same area and with work dependent upon other work to facilitate mutual progress.

B. Life Safety. 

1. Assist with any required Fire/Life-Safety testing as required.

C. Coordination with Other Controls. Integrate with and coordinate controls and control devices furnished or installed by others as follows. 

1. Each supplier of a controls product shall configure, program, start up, and test that product to meet the sequences of operation.

2. CulinAire Systems shall be responsible for integration of control products provided by multiple supplies.
3.4 General Workmanship 

A. Install equipment, piping, and wiring or raceway horizontally, vertically, and parallel to walls wherever possible.

B. Install equipment in readily accessible locations as defined by National Electrical Code (NEC).
C. Verify wiring integrity to ensure continuity and freedom from shorts and ground faults.

D. Equipment, installation, and wiring shall comply with industry specifications and standards and local codes for performance, reliability, and compatibility.

3.5 Field Quality Control 

A. Work, materials, and equipment shall comply with rules and regulations of applicable local, state, and federal codes and ordinances.
B. Continually monitor field installation for code compliance and workmanship quality.

C. Contractor shall arrange for work inspection by local or state authorities having jurisdiction over the work.

3.6 Wiring 

A. Control and interlock wiring and installation shall comply with national and local electrical codes, Division 16, and manufacturer's recommendations. Where the requirements of Section 15900 differ from Division 16, Section 15900 shall take precedence.

B. NEC Class 1 (line voltage) wiring shall be UL listed in approved raceway as specified by NEC and Division 16.

C. Low-voltage wiring shall meet NEC Class 2 requirements. Subfuse low-voltage power circuits as required to meet Class 2 current limit.

D. Size raceway and select wire size and type in accordance with manufacturer's recommendations and NEC requirements.

E. Use color-coded conductors throughout.

F. All VFD line and load wiring shall be in separate conduit.  MC cable is acceptable should field conditions prohibit the physical installation utilizing EMC.
G. Install insulated bushings on raceway ends and enclosure openings. Seal top ends of vertical raceways.

H. Flexible metal raceways and liquid-tight flexible metal raceways shall be properly supported along its length and at each end. 
I. Use liquid-tight flexible metal raceways in areas exposed to moisture.

3.7 Communication Wiring 

A. Communication wiring shall be low-voltage Class 2 wiring and shall comply with Article 3.7 (Wiring).

B. Install communication wiring in accordance with manufacturers recommendations.
C. During installation do not exceed maximum cable pulling, tension, or bend radius specified by the cable manufacturer.

D. Verify entire network's integrity following cable installation using appropriate tests for each cable.

E. Each run of communication wiring shall be a continuous length without splices when that length is commercially available. Runs longer than commercially available lengths shall have as few splices as possible using commercially available lengths.

F. Label communication wiring to indicate origination and destination.

3.8 Installation of Sensors 

A. Install sensors according to manufacturer's recommendations.

B. Mount sensors rigidly and adequately for operating environment.
C. Properly install and tighten all compression fittings.
D. Air seal wires attached to sensors in their raceways or in the wall to prevent sensor readings from being affected by air transmitted from other areas.

3.9 Actuators 

A. General. Mount actuators and adapters according to manufacturer's recommendations.

B. Electric and Electronic Damper Actuators. Mount actuators directly on damper shaft or jackshaft unless shown as a linkage installation. Link actuators according to manufacturer's recommendations. 

1. Check operation of damper-actuators to confirm that actuator modulates damper smoothly throughout stroke to both open and closed positions.

2. Provide necessary mounting hardware and linkages for actuator installation.

3.10 Identification of Hardware and Wiring 

A. Label wiring and cabling, including that within factory-fabricated panels, with control system address or termination number at each end.

B. Label control panels and control components.
C. Manufacturers' nameplates and UL or CSA labels shall be visible and legible after equipment is installed.

3.11 Control System Checkout, Testing, and Demonstration
A. Startup Testing. Complete startup testing to verify operational control system before notifying Owner of system demonstration.
1. Verify that control wiring is properly connected and free of shorts and ground faults. Verify that terminations are tight.

2. Enable control systems and verify each input device.
3. Calibrate optic sensors according to manufacturer's recommendations.

4. Verify that binary output devices such as relays, valves, actuators, and magnetic starters operate properly.

5. Verify that analog output devices are functional.
6. Verify factory programming.

7. Verify correct fan operation and rotation.

8. Verify that system operates according to sequences of operation.
9. Alarms and Interlocks. 

a. Check each alarm with an appropriate signal that will trip the alarm.

b. Trip interlocks using field contacts to check logic and to ensure that actuators fail in the proper direction.

c. Test interlock actions by simulating alarm conditions to check initiating value of variable and interlock action.
A. Demonstration. Demonstrate system operation and compliance with specification.
1. Verify exhaust hood lighting controls.

2. Verify operator display properly cycles through each hood status screen.

3. Verify air from APU’s is functioning properly.
4. Verify purge override function

5. Verify fan speed increases when infrared optic beam is obstructed.

6. Verify fan speed increases when cooking equipment is on.

7. Verify corresponding MUA unit modulates proportionately to changes in exhaust fan speeds.

8. Verify proper MUA heating, and/or cooling, functions.

9. Confirm motor amperage at VFD is below motor nameplate amperage.

10. Demonstrate complete operation of operator interface.

11. Demonstrate system purge function upon activation of a fire-alarm signal, if applicable to design.

3.12 Training 

A. Provide training for a designated staff of Owner's representatives. 

B. Training shall enable individual to accomplish the following objectives. 

1. Comfortably operate system.
2. Understand the Intelli-Hood control system components,, architecture, and configuration.
3. Adjust and change system setpoints, time schedules, and holiday schedules

4. Recognize common HVAC system malfunctions.
5. Understand system drawings and Operation and Maintenance manual.
6. Modify application programming

7. Download firmware and advanced applications programming to a controller

C. Instructors shall be factory-trained and experienced in presenting this material.

3.13 Sequence of Operation 

See Section 15900 Appendix A (Sequences of Operation).

APPENDIX A: Sequence of Operation 

1. Kitchen Exhaust Fan and Corresponding Make-Up Air Unit (typical design)

The operator presses the light and fan switch on the Keypad in the morning, and the grease and vapor exhaust fans operate at a preset minimum speed during idle cooking periods. Then the operator turns on the cooking appliances and the resulting heat load causes the fan speeds to increase proportionately with the exhaust air temperature. Upon the detection of smoke/vapors inside the hood, the exhaust and make-up air fans ramp up to 100% speed to ensure proper capture performance (and compliance with national and local codes).  

In the event the operator forgets to turn the fan switch on in the morning, the system will automatically turn on as the duct temperature rises above 90F degrees. Similarly, the system will automatically turn off as the temperature drops below 75F.

In the event of any problem, the operator can press the bypass switch and operate the fans at 100% speed. This bypass feature has a programmable timer to ensure the energy-saving mode is resumed after a period of time. 


