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WALK-IN ENVIRONMENTAL ROOMS
GENERAL
SUMMARY
Section includes Cold Room, accessory equipment, and components. The units shall be equipped air-cooled condenser. [The units shall be equipped with a water-cooled condenser with air-cooled back-up condenser]
Performance Requirements:
Cold Rooms shall be designed to operate at 4°C ±2°C.
Freezers shall be designed to operate at -22°C ±2°C 
Warm Room shall be designed for 40°C ±2°C Celsius, unless otherwise indicated. 
Condensing unit shall be installed on the top of the environmental room near the front for easy maintenance access from the adjacent equipment room or space.
Air-cooled condensers and compressor shall operate on emergency power, if available in the existing building.
[Water-cooled condensers shall operate at[ 45°F][ 60°F][ 75°F] condenser water.]
Calculate cooling requirements for upgraded room.  
ACTION SUBMITTALS
Product Data:  For each type of product indicated.  Include the following:
Manufacturer's Literature and Data:
Manufacturer's model number.
Cold room plan, room arrangement, including assembly instructions.
Condensing units, with mounting rack where required.
Evaporator units, with mounting supports, and brackets.
Temperature controls and alarms.
Diagrams and details of piping, wiring, and controls.
Controls: Sequence of operation, start-up, shut-down, control data, and schematics
Operating Test Data.
Maintenance and operating manuals.
Options, accessories, and components that will be included for Project.
Clearance requirements for access and maintenance.
Utility service connections for water, drainage, power, and refrigerant tubing; include roughing-in dimensions.
Shop Drawings:  Provide for each type of Environmental Room and associated equipment.  Include plans, elevations, sections, roughing-in dimensions, fabrication details, utility service requirements, anchorage, and attachments to other work. Include details of seismic bracing for all equipment.
Coordination Drawings:  
Include plans and elevations; 
Clearance requirements for equipment installation.
Access and maintenance.
Details of support for equipment.
Reflected ceiling plan.
Utility service characteristics.
Routing of adjacent utilities, and communications. 
Indicate locations of cold room and connections to utilities.
Samples for Verification:  For each factory-applied color finish required, in manufacturer's standard sizes.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data:  Provide operation, and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and Maintenance Data," include the following:
Product Schedule:  
Designation indicated on Drawings or as directed.
Manufacturer's name and model number.
List of factory-authorized service agencies including their addresses and telephone numbers.
Warranty:  Special warranty specified in this Section.
QUALITY ASSURANCE
UL Certification:  Provide electric equipment and components that are evaluated by UL for fire, electric shock, and casualty hazards in accordance with applicable safety standards and that are UL certified for compliance and labeled for intended use.
Regulatory Requirements:  Install equipment to comply with the following:
ASHRAE 15, "Safety Code for Mechanical Refrigeration."
NFPA 70, "National Electrical Code."
Reference and Standards
Air‑Conditioning and Refrigeration Institute 
(ARI): 420‑00	Unit Evaporators for Refrigeration.
520‑97	Positive Displacement Condensing Units.
American Society for Testing and Materials (ASTM).
A167‑99	Stainless and Heat‑Resisting Chromium‑Nickel Steel plate, Sheet and Strip.
E84	Surface Burning Characteristics of Building Materials.
Acoustics: Indoor, room noise Criteria shall not exceed 45-50 NC.
Seismic Restraints:  Comply with CBC requirements for seismic restraints. 
Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section, "Administrative Requirements."
PROJECT CONDITIONS
Field Measurements:  Indicate measurements on Coordination Drawings.
COORDINATION
Coordinate cold room equipment layout and installation with other work, including architectural elements, fire rated shafts and construction assemblies, structural members, framing, ceilings, concrete flooring, lighting fixtures, conduit, laboratory utilities, HVAC ductwork and equipment, rooftop equipment, utility risers and chases, and fire-suppression system components.
Coordinate location and requirements of utility service connections.
Coordinate size, location, and requirements of the following:
Revise list below to suit Project.
Overhead equipment supports.
Floor depressions.
Insulated floor system.
Insulated walls and ceilings.
Fire Rated Assemblies: walls, floors, ceiling.
Drains.
Evaporators.
Condensers.
Drains.
Condenser water piping.
Ductwork connections.
Dry pendant fire sprinkler heads.
Fire stopping.
Combination fire-smoke dampers if required.
Ventilation supply and exhaust ductwork, and controls, if applicable.
Desiccant dehumidifier, power, and controls, if applicable.
Refrigeration tubing and dedicated tubing chase.
Maintenance access/path.
Alarm and communication connections.
<Insert requirements.>
WARRANTY
Walk-In box shall be warrantied for one year for University’s standard guarantee.  
Insulated panels shall be warrantied for 10-years against manufacturing defects. 
Refrigeration Compressor Warranty:  University’s guarantee for one year labor and materials Manufacturer's standard form in which manufacturer agrees to repair or replace compressors that fail in materials or workmanship within specified warranty period.
Failure includes, but is not limited to, inability to maintain set temperature.
Compressor Warranty Period:  Five years from date of Substantial Completion.
PRODUCTS
MANUFACTURERS
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
Insulated Structures.
Environmental growth Chambers.
R.W. Smith Company
Or equal.
Or Equal: Where products are specified by manufacturers name and accompanied by the term “or equal”, comply with provisions in Division 01 Section “Product Requirements”, Part 2 “Product Substitutions” Article. Specific procedures must be followed before the use of an unnamed manufacturer or product.
Manufacturers:
Copeland; Emerson.
Dunham-Bush.
Frick; York International Corp.
KeepRite Refrigeration. 
Larkin; Heatcraft, Inc.
Or, Equal.
MATERIALS
Materials:
Galvanized Steel:  ASTM A653, G90 coating designation; commercial-quality, cold-rolled steel that is zinc coated by the hot-dip process and chemically treated.
WALK-IN COLD ROOM CONSTRUCTION
General: Prefabricated, sectional, all-metal clad, modular, designed for easy accurate field assembly.
Room Dimensions: As indicated. 
Minimum clear ceiling height of 96 inches.
Door Sizes: minimum 36-inches wide by 78-inches high.
Floor Covering:  Aluminum diamond-tread plate, 0.250-inch thick. :
Coving:  Stainless steel coved base extending into the sidewalls a minimum height of 4 inches.  
Metal Finishes:
Inside facing of walls, doors and ceiling: Smooth-faced aluminum sheet, 0.040 inch thick with white finish.  
Outside facing of walls and doors: 0.040-inch thick, or 26 gauge embossed galvanized steel panel.  Provide close‑off panels, with supports, from exposed faces of walk‑in to ceiling.
Door guards: 36-inches high, ⅛-inch-thick aluminum diamond plate for protection against carts.
Panel Construction:
General: 4 inches thick, precisely formed interior and exterior metal pans, filled with foamed‑in‑place urethane foam, "U" factor 0.033, minimum “R” factor 30.0, interchangeable, nominal 1, 2, 3 and 4 foot widths, without wood or metal structural members, quick‑lock panel fasteners. Provide special locking wrench and press‑fit caps to close wrench holes.
Corner panels: 90 degree angle, radiuses ½-inch inside and outside, with 12‑inch dimensions each side.
Panel edges: Foam‑in‑place, tongue‑and‑grooved urethane to assure tight joints. Provide gaskets on the interior and exterior of each panel along every tongue to provide a gasketed seal at each panel joint.
Insulation: "Pour‑type" urethane, foamed‑in‑place thermal conductivity (k) not more than 0.12, 97 percent closed cell, flame spread rating 25 or less, when tested in accordance with ASTM E84. Fiberglass, polystyrene or similar materials are not acceptable. For freezer spaces on grade or above grade with fill, provide floor heating system beneath floor insulation to prevent frost formation and subsequent floor heaving. Insulation shall be above slab type, and not be required under the concrete slab on the floor below.
Door panel and door: Provide channel thermal breaker type reinforcing steel frame around the entire perimeter of the door opening. Door shall be an infitting flush‑mounted type with dual flexible blade wiper gasket on the bottom, and a replaceable magnetic gasket on the top edge and along both sides. Provide heated, double glass view windows in doors. Door shall be super type, with three hinges, for rough usage including aluminum diamond plate on inside of door panel and frame to a height of 36 inches. Provide hydraulic exterior door closer to prevent slamming and assure secure closing.
Door hinges and latch and strike assembly:  self‑closing cam‑lift type hinges, for 36 inch door, chrome plated or polished aluminum finish.  Latch and strike made to provide for locking, but with an inside safety release mechanism to prevent anyone from being locked inside, when door is locked from outside. Latch and strike shall be die-cast metal with stainless steel back plate, medium spring type with polish chrome finish. 
Concealed, energy use selective, anti‑sweat heater wire circuit: Provide sufficient heat to prevent condensation and frost formation at the door jambs and exterior edges of the refrigerated door sides.
Pressure relief port: Provide two‑way type ports, to allow for an increase or decrease of air pressure on the interior of the freezer to equalize with air pressure on the exterior. Provide ports with automatically controlled, UL approved anti‑sweat heaters. Complete device shall carry Underwriters Label and be assembled ready for connection. Install port in a wall panel away from the direct air stream flowing from the coils.
Floor panel strength: Capable of withstanding 600 pounds per square foot uniform load. 
Wherever compartment dimension exceed clear‑span ability of ceiling panels, provide I‑beam support on exterior of ceiling or spline-hangers. Install ½-inch diameter steel rods through beam/hangers and secure to structure above.  Beams or posts within compartments are not acceptable.
Shelves and Casework: Shall not be furnished with the Cold Rooms. This shall be provided by the casework vendor as described in the stainless steel casework specification.
Rub rail wall protectors: Manufacturers standard, at floor line of walls exposed to traffic.
Entrance Transition Ramps: Shall not be required. Install units in recessed slab to allow level surface transition.
EVAPORATORS
Comply with ARI Standard 420. Units shall be UL listed, forced‑ventilation type integral defrosting, internal or external refrigerant distributor, single, or multiple fans and electronically commutated (EC) motors, drip‑pan, deflectors, aluminum or baked‑enamel steel housing, hangers, and all accessories.  Fan speed shall not exceed 1200 rpm. 
Motors: Refer to “Motors” specification section 23 0513.
Coil: Copper Tube, aluminum fins, 8 fins per inch, minimum 4-rows, maximum velocity of 500 fpm.
Drain Pans: Stainless sheet steel. Provide additional drain pans under uncovered refrigerant connections, and interconnect them with main drain pan. For freezer units provide electrically heated drain pan.
Defrost Provision:
Provide electric heater type defroster. Defrost shall occur during compressor off cycle with evaporator fan running.
Ventilation is only required when a workroom is being furnished on the project in lieu of a Cold Room for storage. 
VENTILATION
Provide flanged duct connections for ventilation air. 
Provide desiccant type dehumidification unit complete with safeties and controls.  
ELECTRIC-RESISTANCE HEATING
Open Heating Elements:  Resistance wire of 80 percent nickel and 20 percent chromium, supported and insulated by floating ceramic bushings recessed into casing openings, fastened to supporting brackets, and mounted in galvanized-steel frame.  Terminate elements in stainless-steel machine-staked terminals secured with stainless-steel hardware.
Over temperature Protection:  Disk-type, automatically reset, thermal-cutout, safety device; serviceable through terminal box.
Overcurrent Protection:  Manual-reset thermal cutouts, factory wired in each heater stage.
Control Panel:  Unit mounted with disconnecting means and overcurrent protection.  Include the following controls: 
Magnetic contactors.
SCR Controller.
Time-delay relay.
Airflow proving switch.
CONTROL PANELS (University Furnished and Contractor Installed)
Main Temperature Control
Solid state, microprocessor-based, proportional, electronic controller, utilizing precision, platinum resistance thermometer (RTD) for sensing.  Incorporate automatic reset and rate functions to compensate for error due to load variations. 
Operating Temperatures:  Adjustable by up-down keypad type indicator buttons, with values displayed by digital panel meter and actual temperature displayed on large, bright digital read out. 
Provide readable temperature accuracy of 1°C.
Defrost Functions:  Controlled by solid-state programmable microprocessor.
Thermostat:  (Contractor Furnished and Contractor Installed) Self‑contained, two per cold room. Thermostat may be mounted on the unit cooler wall with remote sensor positioned in inlet air to the evaporator.  Unit shall be controlled to plus or minus 1 degrees Celsius.
[Provide automatic controls to switch from primary water-cooled condenser to secondary air-cooled condenser upon failure of water-cooled condenser, or cooling water system.]
ALARMS
Local Alarms:  a local audible and visual over-temperature and personnel protection alarm with silencer switch, for each walk-in cold room.  Devices are located in the door of the OFCI control panel. 
ELECTRICAL AND LIGHTING
Lighting: Provide marine vapor-proof dimmable LED lighting, 3500  Kelvin, for evenly distributed 60 foot candles. Provide each fixture with a fixture mounted low temperature occupancy sensor, and top mounted junction box.  Each sensor shall only control one fixture.  Provide an additional illuminated light switch inside the walk-in room that will override control panel light switch to turn on lights should exterior switch be turned off when the room is still occupied.  
Circuits: Provide electrical panel and circuits from emergency power source as required in Division 26.  If building doesn’t have emergency power source provide lighting fixtures with battery packs. 
Electrical Outlets: Outlets shall be individual Ground Fault Circuit Interrupter (GFCI), duplex NEMA 5-20R receptacles. Outlets shall be 3-wire grounded, 20 amp, 125-volt rated.  Provide cast weatherproof cover for each receptacle. 
Provide a pushbutton emergency actuator switch mounted 12” above finish walk-in floor, RED “mushroom” sustained push button mounted flush with 2-wires to control panel.  Label “emergency alarm – pull to reset”.
Control Panels: University furnished and contractor installed. 
MISCELLANEOUS MATERIALS
Elastomeric Joint Sealant:  ASTM C920; Type S (single component), Grade NS (nonsag), Class 25, Use NT (nontraffic) related to exposure, and Use M, G, A, or O as applicable to joint substrates indicated.
Requirements:
Sealant is certified for compliance with NSF standards for end-use application indicated.
Washed and cured sealant complies with the FDA's regulations for use in areas that come in contact with food.
Cylindrical Sealant Backing:  ASTM C1330, Type C, closed-cell polyethylene, in diameter larger than joint width.
CONDENSING UNITS, WATER COOLED
Description:  Factory assembled and tested, water cooled; consisting of compressors, water-cooled condensers, bases, water-regulating ball valve, and all controls.
Compressor:  Scroll, or Semi-hermetic type; with oil pump, operating oil charge, and suction and discharge shutoff valves.  Factory mounted on base using spring isolators.  Include the following:
Thermally protected compressor motor.
Crankcase heater.
Capacity control using cylinder unloading, suction pressure controlled and discharge pressure operated, designed for unloaded start.
Refrigerant Charge:  R-448A. 
Condenser:  Multi-pass, shell-and-tube type; with replaceable, seamless, integral-finned copper tubes; positive-liquid sub-cooling circuit; pressure relief device; liquid-level test cock; purge connection; liquid-line shutoff valve; and stainless steel ball type water-regulating control valve.
Unit Construction:  ASME stamped for refrigerant-side working pressure of 385 psig and water-side working pressure of 250 psig.
Accessories include the following:
Edit list of accessories below to suit Project.  Some accessories are not available from every manufacturers.
Discharge-line muffler.
Suction line accumulator.
Filter-drier.
Gage panel containing gages for suction, discharge, and oil pressure.
Electric solenoid cylinder unloaders, or staging controls.
Pump-down relay package.
Crankcase covers plates with equalizer connections.
Refrigerant safety relief valve.
Controls:  Factory-mounted and -wired panel with the following:
Timer to prevent short cycling.
High- and low-refrigerant-pressure safety controls.
Power- and control-circuit terminal blocks.
Compressor motor starter.
Control-circuit on-off switch.
Control-circuit fuse.
Standby condenser operation.
Common trouble alarm dry contacts for alarm notification.
AIR-COOLED CONDENSER
Air-Cooled Condenser:  Corrosion-resistant cabinet, copper-tube copper-fin coils arranged for two circuits, multiple direct-drive propeller fans with permanently lubricated ball bearings, and single-phase, variable speed, electrically commutated motors with internal overload protection, integral electric control panel, and disconnect switch.  Control capacity by cycling fans. Upon failure of the water-cooled condenser (and alarm annunciation), the air-cooled condenser shall be automatically started as the back-up system.  Copper fins are mandatory for outdoor mounted units.  If units are mounted indoors and use indoor air for cooling, then aluminum fins can be provided.
Compressor:  Scroll, or Semi-hermetic type; with oil pump, operating oil charge, and suction and discharge shutoff valves.  Factory mounted on base using spring isolators.  Include the following:
Thermally protected compressor motor.
Crankcase heater.
Capacity control using cylinder unloading, suction pressure controlled and discharge pressure operated, designed for unloaded start.
Refrigerant Charge:  R-448A. 
Condenser:  Multi-pass, shell-and-tube type; with replaceable, seamless, integral-finned copper tubes; positive-liquid sub-cooling circuit; pressure relief device; liquid-level test cock; purge connection; liquid-line shutoff valve; and stainless steel ball type water-regulating control valve.
Unit Construction:  ASME stamped for refrigerant-side working pressure of 385 psig and water-side working pressure of 250 psig.
Accessories include the following:
Edit list of accessories below to suit Project.  Some accessories are not available from every manufacturers.
Discharge-line muffler.
Suction line accumulator.
Filter-drier.
Gage panel containing gages for suction, discharge, and oil pressure.
Electric solenoid cylinder unloaders, or staging controls.
Pump-down relay package.
Crankcase covers plates with equalizer connections.
Refrigerant safety relief valve.
Controls:  Factory-mounted and -wired panel with the following:
Timer to prevent short cycling.
High- and low-refrigerant-pressure safety controls.
Power- and control-circuit terminal blocks.
Compressor motor starter.
Control-circuit on-off switch.
Control-circuit fuse.
Standby condenser operation.
Common trouble alarm dry contacts for alarm notification.
Accessories:  
The air-cooled condenser shall be equipped with duct flange connections: Condenser air shall be taken from the adjacent equipment room using 2’x2’ lay-in ceiling grilles. Condenser discharge air shall be ducted to the building central exhaust air system. Fan shall be sized to handle static pressure across ducted system. Condenser air shall not be supplied from or exhausted/returned to small ceiling cavity above or near the Cold Rooms.
EXECUTION
INSTALLATION
Install Freezer Room and Cold Room on independent refrigeration circuits with individual evaporators and condensing units.
Assemble walk‑in units and install refrigeration equipment as described in the respective manufacturer's instructions. Make panel joints tight and seal all panel penetrations to prevent condensation or frosting. Provide closed butt and contact joints that do not require filler.
To the extent feasible, mount pipe, conduit, and instrumentation on the exterior and pass thru neatly drilled penetrations to the lights or other devices.
Install refrigerant tubing per Division 23 Specification Section Refrigerant Piping.
Install condenser water piping per Division 23 Specification Section Hydronic Piping.
Install strainer at condenser water inlet of condensing unit. 
Install isolation ball valves on all condenser water supply and return piping connections.
Install water-regulating ball type control valve and controls, if shipped loose.
Install ductwork and controls serving air-cooled condenser.
Install condensing units when exterior on concrete base.  Concrete base is specified in Division 23 Section "Common Work Results for HVAC," and concrete materials and installation requirements are specified in Division 03.
Install condensing units on top of walk-in rooms.  Provide a ¾ x 48 x 96-inch fire-rated plywood laying on top of a ¾ x 48 x 96-inch closed-cell elastomeric pad under the plywood.  Secure the condensing unit to the plywood.   
Install equipment with access and maintenance clearances that comply with manufacturer's written installation instructions and requirements of authorities having jurisdiction.
Install joint sealant in joints between equipment and abutting surfaces with continuous joint backing, unless otherwise indicated.  Produce airtight, watertight, vermin-proof, sanitary joints.
Connect equipment to utilities.
Loose Components:  Install electrical components, devices, and accessories that are not factory mounted.
CLEANING AND PROTECTING
After completing installation of equipment, repair damaged finishes.
Clean and adjust equipment as required to produce ready-for-use condition.
Protect equipment from damage during remainder of the construction period.
DEMONSTRATION, START-UP AND TESTING
Start‑up Temperature Reduction: On start‑up, reset the room thermostats daily for a maximum temperature drop 15°F per day down to 37°F.
Start unit in accordance with manufacturer's written instructions and complete manufacturer's startup checklist.
Measure and record airflow over evaporator coils, and condenser coils.
Verify proper operation of condenser capacity control device.
Perform test in accordance with Division 01 Specifications. Operate each system and record conditions hourly for 10 hours. Submit the following information:
Building and System Identification, Contractor, Factory Representative, Date and Time. 
Compressor nameplate data: Make, model, horsepower, RPM, refrigerant and charge in pounds.
Compressor operation: Approximate percentage running time, pressure gage readings, actual amps (starting and running), condenser water temperature in and out, or condenser entering air temperature.
Room temperatures and ambient temperatures for Cold Rooms[ , and Warm Rooms].
Condenser water supply, and return temperatures. 
Air-cooled condenser air inlet temperature, and discharge air temperature.
Defrost and drain functions of unit coolers. 
Engage a factory-authorized service representative to demonstrate and train University’s maintenance personnel to adjust, operate, and maintain equipment.  Refer to Division 01 Section “Demonstration and Training."
Demonstrate thermostat temperature controls.
[Demonstrate dehumidification and ventilation system.]
Demonstrate dry contact high temperature alarm notification functions:
Cold room audible alarm.
Cold room visual alarm.
Silencer switch operation.
Remote annunciation through BMS.
Demonstrate condensing unit failure alarm.
Demonstrate emergency power operation of the systems.
END OF SECTION
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