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Controlled environment Rooms

Part 1 General

1.1 Summary 

A. Work included in this section includes the following (non-inclusive) list:

(1) Complete environmental room(s) including all components required for normal operation and as further specified herein;

(2) Transportation and delivery of components to their final location and complete assembly of rooms, including all lighting fixtures and accessories specified herein.

(3) All refrigeration piping, electrical power wiring, and control wiring integral to the room. Final mechanical connections to water-cooled condensing units (if applicable), condensate drain connections, and final electrical connections to control console junction box and to condensing units by others. 
(4) (OPTIONAL) Installation and materials for all electrical and data outlets inside the room. Electrical receptacles to be circuited through control console. 

(5) Startup and field testing of rooms. 

B. Work included in this section is to be coordinated with related work specified elsewhere, including but not limited to:

(1) Division 1 (applicable sections, inspection and testing)

(2) Division 15 (mechanical, including piping and drains, city water backup, fire suppression)

(3) Division 16 (electrical power, communications, supplies)

1.2 Basis of Design
A. Design, drawings and specifications are based on the product manufactured by BioCold Environmental Inc., Fenton, Missouri  63026, Ph: (636)349-0300 Fax: (636)349-0419, 

B. Approved manufacturers include:
(1) BioCold Environmental, Inc., Fenton, Missouri, (636) 349-0300. 

(2) Luwa Environmental Specialties, LLC, Raleigh, NC, (919) 829-9300
(3) Harris Environmental Systems, Inc., Andover, MA, (978) 470-8600
(4) AVA, Inc., Sugar Land, Texas, (281) 980-7177.
C. Proposed substitutions must be approved by the architect in an addendum prior to bid date as specified in bidding requirements. Manufacturers who have not received prior approval will be unacceptable.  
1.3 Submittals
A. Submittals required under this section shall include four (4) sets of shop drawings, product data, and electrical schematic. 

B. Shop drawings shall show both plan view and elevation of each room, in not less than 1/4 inch scale. Drawings shall indicate, at minimum:
(1) Operating temperature and humidity levels for each room. 

(2) Complete room dimensions, including inside/outside height, width, depth, and door location. Room dimensions shall also indicate that manufacturer has reviewed the plans and confirms that room and related equipment will fit in the designated space, including the interstitial space above the room will be kept as clear as possible but which may contain ductwork, conduit, and/or piping. 
(3) Panel finishes for interior walls/ceiling, interior floor, exposed exterior, and unexposed exterior. 
(4) Model, quantity, and location of evaporators, condensing units, dehumidifiers, humidifiers, and controls. 

(5) Electrical specifications of all major components, as well as service required at single-point connection to controlled environment room and at connection to each condensing unit. 

(6) Mechanical and electrical connections, including connection points, coordination for electrical receptacles as specified herein, condensate drain connection points, and other coordination information required proper installation of the room.

(7) Such additional information as is needed to verify compliance with this specification.

C. Product data shall include manufacturer cut sheets for all major components, including evaporator(s), condensing unit(s), controls, and room lighting. 
D. Electrical schematics shall be sufficient to allow service and maintenance of unit by others, and shall show all components, control wiring and circuiting both within and without control console. 

E. Closeout submittals shall be submitted prior to final completion, and shall include: 

(1) Four (4) Operation and Maintenance Manuals, including startup, operation, and maintenance instructions, replacement parts list, and factory contact information.

(2) Certificate of Warranty, with warranty period commencing on date of substantial completion. 

(3) Two (2) complete sets of keys for each room, including keys for both room door and control console access. 

1.4 Warranty

A. Manufacturer shall provide a written warranty agreeing to repair/replace system failed systems components at no additional charge to Owner, as specified below:

(1) Microprocessor-based PID controllers: One (1) year from date of substantial completion.

(2) Compressors: One (1) year from date of substantial completion.

(3) Insulated panels: Ten (10) years from date of substantial completion. 
B. Warranty repairs shall be completed within 48 hours after notification of failure.

1.5 Testing 

A. Controlled environment rooms shall be tested by the manufacturer for proper operation. Manufacturer shall upon owner’s request provide opportunity to witness the room tests, or provide written documentation of test results.

B. Test protocol

(1) Each room shall be temperature mapped with a minimum of ten (10) temperature sensors evenly distributed throughout room at locations 12” from each wall and 44” above finished floor. 

(2) Test instruments shall have been certified for accuracy by a recognized testing laboratory within one (1) year prior to testing. 

(3) Test shall be conducted for a minimum of eight (8) hours per room. 

C. Performance Requirements

(1) From ambient, room shall attain and stabilize at temperature setpoint within four (4) hours. 

(2) Upon door opening of 10 seconds, room shall recover within 3 minutes. 
Part 2 Design Criteria

2.1 Temperature Performance

A. Design temperature setpoint: As indicated on controlled environment room schedule.

B. Temperature uniformity: ±1.0°C at any two points within room as measured with a minimum of 10 thermocouples located 12” from each wall at a level 44” AFF. 

2.2 System Capacity Calculations

A. Ambient conditions: Rooms shall be designed to maintain temperature setpiont in ambient conditions ranging from 60°F to 85°F, and at humidity levels ranging from 15% to 75%RH. 

B. Door openings: Temperature and humidity calculations shall assume two (2) door openings per hour for an average duration of 10 seconds. 

C. [OPTIONAL] Temperature and humidity calculations shall assume one (1) person working the controlled environment room continuously for 8 hours per day. 

D. [OPTIONAL] Temperature calculations shall assume electrical equipment load of 5 watts/ft2  in each controlled environment room.
E. Water Temperature Range [OPTIONAL]: Water supplied to water-cooled condensing units shall be not more than 88°F at water inlet. 

2.3 Lighting: 

A. Lighting output shall be a minimum of 75 foot-candles as measured 40 inches above floor. 
2.4 Room Size. 

A. As indicated on controlled environment room schedule.

2.5 Electrical Requirements.

A. Power to be provided at control console shall be 120/208 volt, 60 hz, single phase 3 wire, or 3 phase 4 wire. 

B. Power to be provided at condensing units shall be 208 volt, 3 phase, 60 hz, 3 wire with ground. [OPTION: 460 volt, 3 phase, 60 hz service]
Part 3 Construction

A. General. 
(1) Chamber shall be furnished as a complete functional unit with
essential piping, ductwork, control systems and conditioning systems to satisfy the environmental conditions listed in this specification and on the drawings.  Room shall be shipped in sections that shall be designed to pass through standard doorways.  Construction shall allow for future disassembly and relocation.  All metal surfaces will be finished smooth with punching and shearing neatly done.
B. Insulated Panels.  
(1) The rooms shall be constructed of prefabricated metal-skinned urethane panels.  All construction shall comply with Factory Mutual Standard #4880 for insulated wall construction.
(2) The panels shall be constructed of high quality components with 4” thick rigid poured-in place urethane foam, metal skins and steel supports. Panels containing wood products are unacceptable. No panel shall be less than 12” or more than 48” in the horizontal dimension. [OPTION: 5” thick panel available upon request]
(3) Foam core of panels shall be Underwriters Laboratories certified as having flame spread of 25 or lower and smoke generation of 450 or lower when tested in accordance with ASTM E-84-76.  Panels shall be approved by Factory Mutual as class 1 building type.  They shall meet 1998 CFC standards as set by the 1987 Montreal Protocol.  Insulation must remain stable at an operating temperature range of -90°F to +200°F.  Insulation with an R-value of 33 or lower is not acceptable.

(4) Panels shall have tongue and groove construction with foamed-in-place vinyl gaskets fitted on the interior and exterior of each panel to provide a moisture and vapor tight seal.  
(5) Panels shall be equipped with speed-lok cam-operated joining devices.  The distance between locks shall not exceed 46".  Each device shall consist of a cam-action hooked locking arm placed in one panel and a steel rod positioned in the adjoining panel.  When the hook engages the rod and the cam arm are rotated, the panels are drawn tightly together.
(6) Closure trim shall be furnished of matching exterior metal to extend from the exterior of chamber walls to the building wall and lay-in ceiling.
C. Floor Panels
(1) Cold rooms and freezer rooms will have insulated floor panels that will cam-lock to the wall panels. 
(2) The floor panels shall be able to withstand a minimum of 600 psf evenly distributed across the floor surface. Floors shall be 4" thick. [NOTE: Architect must specify 4” floor or 2” thick floor. Two-inch thick floor is commonly used to reduce the length of an ADA ramp (1:12).] 
(3) Interior floor surface shall be foamed-in-place (not field installed tread plate), and shall be made of (select one) 12 gauge rigidized diamond tread aluminum, 12 gauge mill finish aluminum, 16 gauge rigidized stainless steel diamond tread. Interior floor shall not incorporate galvanized steel. [NOTE: Galvanized steel is not N.S.F. certified or recognized]
(4) Each room shall have an interior ramp transitioning from insulated floor to adjacent floor outside of room. [NOTE: Architect may specify exterior ramp, or floor panels recessed in concrete such that no ramp is needed.]
D. Metal Finishes.  
(1) Exposed exterior walls shall be [Note: Architect to select one of the following]:

(a) .040 Patterned Aluminum (white or mill finish) (standard)
(b) 26 ga. Stucco Embossed Galvanized Steel 

(c) 20 ga. Type 304 #3 Finish Stainless Steel

(2) Unexposed exterior walls shall be [Note: Architect to select one of the following]:

(a) .040 Patterned Aluminum (white or mill finish)

(b) 26 ga. Stucco Embossed Galvanized Steel (standard)

(c) 20 ga. Type 304 #3 Finish Stainless Steel

(3) Interior walls and ceilings shall be [Note: Architect to select one of the following]:

(a) .040 Patterned Aluminum (white or mill finish) (standard)
(b) 26 ga. Stucco Embossed Galvanized Steel
(c) 20 ga. Type 304 #3 Finish Stainless Steel

E. Door Construction. 
(1) Doors shall be in-fitting, flush mounted type with a minimum free span as shown on drawings with the same metal finish and insulation as adjacent walls. A thermoplastic gasket with a magnetic core shall be mounted on the top edge and along both sides of the door. The magnetic force of the gasket and a hydraulic door closure shall keep the door closed and the gasket shall form a tight seal. The bottom edge of the door shall contain a flexible, dual blade wiper gasket. All gaskets shall be NSF approved. 
(2) Construction of the door panel shall include a heavy "U" channel type reinforced steel frame around the entire perimeter of the door opening to prevent rocking or twisting. 
(3) On any room operating at +15°C or lower, anti-condensate heaters shall be connected to a temperature switch to provide sufficient heat to eliminate condensation and frost under various humidity conditions. Anti-condensate heater wires shall be concealed behind the metal edge of the door jambs on all sides including the threshold plate. 

(4) Doors shall have a minimum of three hinges of the spring loaded self closing type with plated steel pins and Delrin cam-type bearings. Doors of 36” or lesser width shall be fully self-closing. 

(5) The door latch shall be designed to open the door easily by breaking the magnetic force of the door gasket. The latch shall have a cylinder key lock. The door shall also include an interior safety release handle to allow for emergency exit in case of accidental confinement. Hardware shall be satin-finish aluminum.
(6) Observation Window. For visual observation into a walk-in cooler or freezer a 14" x 24" view window shall be installed in the walk-in entrance door. Window shall be three-pane heated tempered safety glass to prevent frost formation and fog.

Part 4 Equipment and Control Systems.

4.1 Control system
A. All operating controls, instrumentation, functional switches and control system shall be located in a single control console mounted at operator eye level. All operating modes and functions shall be clearly indicated by pilot lights and identified by silk-screened legends. The functional switches and all operational control settings shall be mounted in a recessed area of the enclosure behind a lockable, hinged, transparent cover to protect against accidental maladjustment and unauthorized tampering. The control panel section of the enclosure shall be hinged for easy opening by authorized maintenance personnel. Once this panel is swung open, all relays, contactors, and other enclosed control circuit devices shall be readily exposed for maintenance.
B. Temperature (and humidity) controller(s) shall be solid state, microprocessor-based PID controller with AutoTune and dual digital display for simultaneous indication of process variable and setpoint.  Controller to read in 0.1°C or 0.1% RH increments. 

C. Control system to include both audible and visible alarm indicators upon high or low alarm conditions, with remote alarm dry contacts for connection to building monitoring systems. High/low safety alarms set digitally in 0.1°C or 0.1%RH increments. 
D. Alarm buzzer shall be equipped with field adjustable alarm delay timer and manual alarm silence switch which will temporarily silence alarm buzzer.
E. Control system to include independent high and low limit controls.

(1) When high temperature alarm condition occurs, heat producing devices shall be shut down, including lighting and heaters.

(2) When low temperature alarm condition occurs, power shall be removed from refrigeration solenoid valves.
F. All controllers to be "works in a drawer," capable of being replaced without removing wiring terminals. 

4.2 Temperature Recorder [OPTIONAL] 
A. Shall be a Honeywell all solid state 10" 7-day circular chart recorder. Unit shall have its own sensor(s), independent of the room control system. Pen is a disposable fiber-tip snap-on cartridge. Unit to include at least 6 months’ supply of extra charts.

4.3 Refrigeration System.  
A. The refrigeration system design shall be continuous proportional pulse-width modulation hot gas bypass in which the compressor does not cycle to control temperature. 
B. The refrigeration system shall be specifically designed, engineered, and manufactured of adequate capacities to achieve and maintain the individual room temperature requirements and performance and shall balance in operation with the conditioning system. The refrigeration system shall consist of a condensing unit, evaporator, rapid cycle solenoid valve set, and all required insulated piping. 
C. Rapid-cycle solenoid valves shall be used to control evaporator temperature. 
D. Redundant Systems. [OPTIONAL] All controlled environment rooms shall incorporate separate and independent refrigeration systems that will be controlled with a PLC in the Control Console.  Controls to incorporate automatic switchover from System A to System B every 3½ days or upon high or low temperature alarm event. Upon alarm event the systems will automatically switch over, lock out the failed system, and activate audible and visible alarm indicators. Alarm system to require manual reset after alarm event. Systems to be capable of operating simultaneously for service and system check.  

E. Defrost System. 

(1) All systems operating at temperatures of 10°C or below shall be equipped with an automatic defrost system with adjustable 24-hour time clock to control length of defrost and the time of day of defrost cycle. 
(2) A manual defrost bypass switch and pilot light shall be included, allowing user to turn automatic defrost cycle OFF when not required. 

(3) Systems operating at temperature of +4°C and above shall be designed to not require regular defrost cycles in normal operation. 

(4) Rooms operating below 0°C shall have automatically controlled drain pan heaters and condensate drain line heaters.

4.4 Condensing Unit

A. The compressor shall be of a scroll, hermetic, or semi-hermetic design. 

B. [CHOOSE ONE]: 

(1) The condensing unit shall be air-cooled and mounted directly on top of the controlled environment room. Ventilation air supply and exhaust will be provided to the interstitial space by others. OR
(2) The condensing unit shall be air-cooled and remotely located on the roof of the building as indicated on the plans. 

(3) The condensing unit shall be water-cooled and located directly on top of the controlled environment room. Mechanical (water) connections to the water-cooled condensing unit shall be by others. 
C. All condensing units shall be equipped with sight glass, filter/driers (both suction and liquid line), safety pressure switches, and suction accumulator. Outdoor condensing units shall be further equipped with weatherproof hoods and low ambient operating controls.  
4.5 Evaporator

A. On all rooms operating at +1°C or above, room air shall be continuously conditioned in a low velocity, low profile ceiling evaporator plenum. Evaporator plenum shall hang down inside rooms a maximum 8” from ceiling. The evaporator fans shall circulate the room air continuously in umbrella airflow pattern to maximize temperature uniformity. 
B. On all rooms operating at 0°C or below, room air shall be continuously conditioned in a low profile ceiling evaporator plenum hanging down not more than 15” from the ceiling. 
C. There shall be no duct work or plenums occupying any wall or floor area thus permitting full use of the chamber interior for work benches and shelving.

D. Evaporator shall contain aluminum-finned, copper tube evaporator coil, heating elements and condensate drain pan. On rooms operating above 0°C, evaporators shall have not more than 8 fins per inch. Freezer evaporators shall have not more than 6 fins per inch. 
E. Condensate drain line shall contain a union allowing the condensate drain pan to be easily lowered, and shall be stubbed to exterior of chamber by environmental room manufacturer as indicated on plans. On rooms operating above 0°C, condensate drain lines shall be run in schedule 40 PVC within the controlled environment room to minimize potential for oxidation within the room. On freezer rooms, condensate drain line shall be run in copper and fully heat traced and insulated within the room. 
4.6 Lighting.

1.
Lighting systems shall utilize cool white fluorescent T8 lamps. Lamps and ballasts shall be enclosed in vapor-proof fixtures. The fixtures shall be U.L. listed. Light fixtures shall be surface mounted and provided in sufficient quantity for minimum intensities of 70 foot candles measured 40" above the floor at 22°C.

2.
Low temperature ballasts shall be provided for cold rooms operating below 10°C.

3.
Incandescent, vapor-proof lights shall be provided for rooms operating below 0°C. Lights shall be installed to provide uniform distribution of light.

4.7 Electrical receptacles [OPTIONAL]
A. Electrical receptacles shall be 115V, 20 amps, NEMA 5-20R, located as shown on electrical plans. 

B. [CHOOSE ONE: Electrical receptacles shall be foamed in place in wall panel with conduit concealed and stubbed through the top of the ceiling panel. Cold room manufacturer shall provide electrical receptacles and circuit them through the control console. OR 

C. [CHOOSE ONE: Division 16 shall provide surface-mounted wiremold as specified. Controlled environment room manufacturer shall provide horizontal junction boxes foamed into wall panel for circuiting of receptacles by others. Horizontal junction box to be located as shown on plans, and coordinated with electrical subcontractor.]
4.8 Personnel Emergency Alarms.
A. Provide room with manual reset type electronically powered personnel emergency alarm system. System shall consist of actuator device located inside controlled environment room and audible and visible alarms on room exterior, with alarm dry contacts for connection to building automation system. 

B. Alarm actuator shall be equipped with a red button marked “Emergency Alarm – Pull to Reset,” mounted at 12” above floor adjacent to the door jamb. 

C. The visible alarm indicator light shall be clearly marked “PERSONNEL EMERGENCY.”
Part 5 Installation
5.1 General

A. Install work in accordance with approved submittals and written specification.

B. Install components straight, plumb level, and true. Install service lines at right angles to walls and floors except where required to pitch to drains. 

C. Install all components in accordance with manufacturer’s written instructions. 

5.2 Closure Trim & Sealants

A. Seal all room penetrations to maintain vapor barriers and insulation. 
B. Install all closure trim to cover gaps between controlled environment room panels and adjacent wall/ceiling surfaces. 

5.3 Cleanliness

A. Maintain clean work area, removing all packing materials and other construction waste to approved dumpster location. 

B. Clean control console exterior and exposed room panels (interior/exterior), leaving room in move-in condition.  
Part 6 Controlled Environment room schedule.

6.1 See Next Page. 
Controlled Environment Room Schedule
	Room #
	Ext. Dimensions
	Room Height (Exterior)
	Temp (°C)
	%RH
	Refrigerant
	Electrical

	1A
	8’-8 ½” x 11’-7”
	8’-6” 
	+4°C
	NA
	R-134a
	115/208/1-ph
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