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SECTION 236000
REFRIGERATION

PART 1   GENERAL

EDIT ARTICLE BELOW AS REQUIRED.
1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Pipe and Pipe Fittings:  Section 232000.


B.
Hangers and Supports:  Section 230529.


C.
Insulation:  Section 230719.


D.
Thermometers, Pressure and Vacuum Gages:  Section 232003.


E.
Cleaning and Testing:  Section 230593.


F.
Basic Electrical Materials and Methods:  Section 260501.


G.
Wiring for Motors and Motor Controllers:  Section 260523.


H.
Motors and Motor Controllers:  Section 260221.

1.02
DEFINITIONS


A.
Types of Refrigerant Systems shall be as follows:



1.
Direct Expansion Type:  System in which the evaporator is in direct contact with the space or material to be refrigerated.



2.
Direct Expansion Type:  System employing two stages of compression for low temperature applications as approved.



3.
Direct - Indirect Type:  System in which a liquid solution cooled by the evaporating refrigerant is circulated to the space or material to be refrigerated.


B.
Temperature Difference (T.D.):  Difference between the saturated refrigerant suction temperature at each unit cooler and the average room temperature.  In all cases hold temperature difference to a plus or minus 1 degrees F., of the design temperature of the valve scheduled to meet the minimum capacity required for each unit.  When unit coolers furnished have greater capacities at the differences scheduled, provide condensing units having greater capacities than scheduled, so as to equal evaporator capacities furnished to maintain the temperature difference within limitations.  If needed to achieve this balance, reduce the compressor RPM below published catalog rating.  In no case shall condensing unit capacity exceed plus or minus 5 percent of the unit cooler capacity, or the compressor RPM be greater than published catalog rating.

1.03
SUBMITTALS


A.
Product Data:  Manufacturer’s catalog sheets, performance charts, standard schematic drawings, specifications and installation instructions for all items specified.


B.
Quality Control Submittals:



1.
Test Reports:  Provide system test reports in accordance with the Section entitled “Cleaning and Testing”.  Frame one set of test report sheets under glass and mount in a conspicuous manner on Refrigeration Machine Room wall.  Mount a second set on stiff cardboard and bind into the “Instruction Books and Data” volume.  Forward a third set of test report sheets to the Director for office record purposes.


C.
Contract Closeout Submittals:



1.
Photographs:  Furnish one set of professional type photographs mounted on linen, not less than 7-1/2 inches high by 9-1/2 inches wide with a 1-1/2 inches wide margin on the left side for binding.  Furnish views of the controls and condensing units in the Machine Room, standard or automatic defrost evaporator, control center when used and views of all special refrigeration equipment.  Forward photographs to the Director for office record purposes.



2.
Operation and Maintenance Data:  Deliver two copies covering the installed products, to the Director’s Representative.

1.04
QUALITY ASSURANCE


A.
Qualifications:  Installation of refrigerating equipment shall be performed by skilled mechanics regularly engaged in refrigeration Work.


B.
Regulatory Requirements:  Refrigeration equipment and accessories shall be designed, constructed, tested, installed and shall operate in accordance with the following:



1.
ASHRAE 15 Safety Code for mechanical refrigeration.



2.
Applicable equipment standards of ARI.



3.
NFPA.



4.
All local Refrigeration, Fire and Safety Codes.



5.
All electrical components shall be UL listed.

1.05
MAINTENANCE


A.
Extra Materials:



1.
Furnish one spare thermostatic element assembly for each size expansion valve installed. 



2.
When thermal expansion valves are installed of a type, that must be removed from the line for servicing, furnish a complete spare valve for each size installed.



3.
Furnish one charging cylinder with suitable valve wrench, fully charged with the type and quantity of refrigerant specified.



4.
Furnish all special tools required to maintain the refrigeration equipment.



5.
Furnish all lubricants required to operate the equipment until acceptance of the equipment by the State.

PART 2   PRODUCTS

2.01
REFRIGERANTS


A.
Refrigerant 12:  Dichlorodifluoromethane (CCL2F).


B.
Refrigerant 22:  Monochlorodifluoromethane (CCHCLF2).


C.
Refrigerant 502:  Mixture of refrigerants R12 and R115 (CHCLF2/CCLF2CF3).

2.02
CONDENSERS


A.
General:  Provide condensers for use with Refrigerants 12, 22 and 502 on factory or field assembled condensing units, of size, type and capacity to suit the requirements of the system.


B.
Capacity:  Furnish each water-cooled, air-cooled or air-water cooled condenser with ample cooling surface to condense the full capacity produced by the compressor it serves.  Base capacities on ASHRAE Standard Methods of Rating.


C.
Remote Water Cooled Design:



1.
Double Tube Type:  Provide 9 sq. ft. of tube surface per ton of refrigeration required.  Design working pressures:  R-12 side-235 psig, R-22 side-300 psig, R-502 side 300 psig and water side-150 psig.  Pressure test under water with dry nitrogen at 300 psig.



2.
Shell and Coil Type:  Fabricate shell of seamless steel pipe, a maximum of 6 inches in diameter with dished steel heads, electrically welded to each end.  Fabricate coil of 5/8 inch O.D. copper tubing with fins rigidly held in place and the entire tube bundle securely fastened inside the shell.  Provide 24 sq. ft. of tube and fin area per ton of refrigeration required.  Design working pressures:  R-12 side 235 psig, R-22 side-300 psig, R-502 side-300 psig and water side-125 psig.  Pressure test under water with dry nitrogen at 300 psig.  Base pump down capacity on 80 percent of net volume of shell for R-12 at 90 degrees F liquid temperature.  For R-22 and R-502 pump down capacity shall not exceed 0.9 of the R-12 capacity.  Condensers shall be Underwriter’s Laboratories tested, approved and labeled.



3.
Shell and Straight Tube Type:  Fabricate shell of seamless steel pipe in diameters above 6 inches, conforming to ASME Specifications SA-53.  Fabricate tubes of 3/4 inch O.D. copper tubing with fins rigidly held in place.  Provide 12 sq. ft. of tube and fin area per ton of refrigeration required.  Design working pressures:  R-12 side-235 psig, R-22 side-300 psig, R-502 side-300 psig and water side-125 psig.  Pressure test under water with dry nitrogen at 300 psig.  Base pump down capacity of 80 percent of the net volume of the shell for R-12 at 90 degrees F. liquid temperature.  For R-22 and R-502, pump down capacity shall not exceed 0.9 and 0.95 of the R-12 pump down capacity respectively.  Fabricate and inspect condensers in accordance with the ASME Code for Unfired Pressure vessels and test in accordance with ASHRAE 15 Safety Code.  Fabricate water heads of semi-steel or high grade cast iron and provide combination connections to adapt condensers for use with city water or cooling tower water.


D.
Remote Air Cooled Design:



1.
General Design:  Provide condenser consisting of a condenser coil, mounted in a steel or aluminum housing, complete with a blower section consisting of one or more direct or V-belt driven forward curved centrifugal type fans, or V-belt driven propeller fans.  Provide steel casing with a multi-coat corrosion resistant enamel finish.



2.
Condenser Coil:  Provide a multi-pass headered coil fabricated of seamless copper tubing with aluminum fins securely fastened to tubing.  Braze all joints and connections at hot gas and liquid headers.



3.
Fan and Motor:  Mount fan and motor on heavy gage steel brackets, secured to casing with built-in resilient mountings.  Air shall be drawn through the coils and exhausted through the fan outlet.



4.
Outdoor Installation:  Provide condenser with a device for maintaining head pressure during periods of low entering air temperature.


E.
Self Contained Air Cooled Design:  Provide condenser having sufficient surface area to condense the full capacity of the compressor, at conditions indicated or specified, with an ambient temperature of 90 degrees F.


F.
Self Contained Air-Water Cooled Design:  Provide condenser having a combination air-water cooled condenser, with the air cooled section having sufficient surface area to condense the compressor capacity, when operating at an ambient air temperature of 90 degrees F.  The water cooled section shall implement the air cooled section, to maintain the specified condensing unit capacity, when operating in an ambient temperature ranging from 90 degrees F., to 105 degrees F., with cooling at 75 degrees F.


G.
Self Contained Water Cooled Design:  Provide condenser having sufficient surface area to condense the full capacity of the compressor, at the conditions indicated.

2.03
SELF CONTAINED CONDENSING UNITS


A.
General:  Provide a complete factory assembled and packaged unit consisting of a compressor, electric motor drive, condenser, receiver, service valves and all required refrigerant accessories and interconnected piping, mounted on a common cast iron or steel base.


B.
Types:



1.
Open Type, V Belt Drive:  Provide electric motor, belt connected to compressor with waterproof, endless V-belts in number, ply and size as required to drive the compressor, without overstrain on the belts or bearings.  Provide drive with a suitable arrangement for adjustment.  Install a protective metal guard over the flywheel, belts and pulleys which shall be easily removable for service and repairs.  Compressor shall be of the vertical or angle type, multi-cylinder, single acting, single stage.



2.
Open Type, Direct Drive:  Provide electric motor, direct connected to compressor shaft, with a flexible coupling.  Mount compressor and motor so that shafts are level, aligned and true.  Install a protective metal guard over the coupling.  Compressor shall be of the angle type, multi-cylinder, single acting, single stage.



3.
Semi-Hermetic:  Provide compressor of the vertical or angle type, multi-cylinder, single acting, single stage with compressor and motor contained in the same housing with no external shaft or seal.  Electric motor shall operate in the refrigerant atmosphere.  Furnish housing with means of access to internal parts for servicing in the field.



4.
Two-Stage, Direct Drive:  Provide direct drive, multi-cylinder compressor; single acting having several cylinders internally compounded to act as low stage and the remaining cylinders to act as high stage.



5.
Two-Stage, Semi-Hermetic:  provide semi-hermetic, multi-cylinder compressor; single acting having several cylinders internally compounded to act as low stage and the remaining cylinders to act as high stage.



6.
Fully Hermetic:  Provide a compressor-motor assembly enclosed in a sealed welded housing.  Furnish three phase models with protection to prevent single phasing.


C.
Rating:  Each condensing unit shall be capable of removing the quantity of BTUH, at temperature conditions scheduled on drawings.  Rate compressors and condensing units in accordance with the ASHRAE Standard Method of Rating.  Compressor RPM shall be such that refrigeration requirements are complied with, with a piston speed not exceeding 900 RPM.  Under no conditions shall compressor RPM fall below speed required for proper lubrication or published catalog ratings.


D.
Compressor Accessories:



1.
Provide lubricating oil for use with Refrigerants 12, 22 and 502 compressors of type and kind, in complete accordance with the compressor manufacturer’s specifications.



2.
Oil Level Indicator:  “Bulls-Eye” type built-in to the compressor body.



3.
Pressure Controls for each Condensing Unit:  As specified under other Articles of this Section.



4.
Heat Interchanger:  All copper construction.  Exchanger shall sub-cool the warm liquid refrigerant and super-heat the cool suction gas to a temperature of 50 degrees F. at outlet.



5.
Oil Separators:  Float or velocity type, designed to automatically return oil to compressor crankcase.



6.
Muffler:  Seamless welded steel.



7.
Unloaded Starting:  Provide compressors driven by motors 7-1/2 HP and larger with unloaded starting.  Unloaded start may be built-in to the compressor body or may be an external by-pass unloader, as detailed on drawing.



8.
Capacity Control:  Provide compressors with automatic capacity control, as scheduled on drawing.  Furnish capacity control arrangement of design that will maintain proper running balance.

2.04
COOLING COILS


A.
Finned Coils:



1.
Fabricate finned coils, for gravity air circulation usage, of 5/8 inch O.D. or 3/4 inch O.D. copper tubing with 0.012 inch thick aluminum fins securely attached to tubing.  Fin spacing shall not exceed 1/2 inch.



2.
Provide each finned coil with a baffle and drip pan.  Fabricate baffles from two sheets of sheet metal or plastic, with an air space in between, so designed to prevent sweating.  Space baffles so as to provide adequate air flow.  Slope baffles to drip pan to provide dispersal of condensation.



3.
Provide each coil-baffle unit with sheet metal hanger brackets for suspension purposes.



4.
Furnish each coil of minimum capacity as indicated in the schedule on the drawings, based on the temperature difference indicated therein.


B.
Plate Coils:



1.
Provide direct expansion plate coils complete with all refrigerant connections and supports.  Fabricate tubing or embossed tubular passages in plate coils from a material, which will not be subject to any chemical action or deleterious effects from the refrigerant, oil or combination of both.  Fabricate all other parts of plate coil assemblies from approved non-corrosive, rust proof material, or provide an approved protective coating.



2.
Fabricate embossed plate coils from a minimum No. 18 USS mild cold rolled carbon steel plates, electrically welded together for use with Refrigerant-12 and a minimum of No. 16 USS gage for Refrigerant-502.  Embossed passages for refrigerant flow in each plate shall be two continuous circuits formed in parallel.



3.
Fabricate embossed plates, required to have a sanitary surface, from Type 302 or 304B stainless steel sheet metal with a No. 2B mill finish.



4.
Fabricate vacuum plate coils from a minimum of No. 18 gage cold rolled carbon steel sheets electrically welded together.  refrigerant coil within evacuated jacket shall be a continuous steel coil.



5.
Finish exterior surfaces of plate coils, fabricated from carbon steel, for low temperature use with a grey lacquer and for high temperature use with a zinc metalized finish.

2.05
UNIT COOLERS


A.
General:  Provide unit coolers of the direct expansion type complete with casing, coil, drain pan, fan, fan motor and supports.


B.
Fabrication:



1.
Casing:  Fabricate casing of rust resistant, coated sheet steel a minimum of No. 18 USS gage with a baked corrosion resistant enamel finish, or polished aluminum alloy sheet metal.



2.
Coils:  Fabricate finned coils for Refrigerants-12, 22 and 502 of finned copper tubing, supported by No. 14 USS gage sheet metal end plates.  Provide aluminum fins securely fastened to tubing, spaced six fins to the inch.  Braze all tubing joints and connections to headers.



3.
Fans:  Provide fan or fans in each unit cooler, with sufficient air throw to reach all parts of the room.  Provide direct connected fan(s), quiet in operation with permanent running balance.  Provide motor bearing oil reservoir of capacity, that will only require lubrication once every three months.



4.
Defrost:  In all cases, where the average room temperature is below 34 degrees F., provide unit coolers with automatic hot gas or electric defrost.  Refer to schedule on drawings.

2.06
FLOOR MOUNTED PRODUCT COOLERS


A.
General:  Provide product coolers of the direct expansion type with fans, fan motors, refrigerant coils, drain pan, all completely enclosed in a sheet metal casing.


B.
Fabrication:



1.
Casing:  Fabricate casing from minimum No. 16 USS gage sheet steel, properly reinforced and braced for maximum rigidity and strength with inner steel framework as required.  Provide tight fitting panel type construction, with inspection doors for ease of access to all parts.  Finish bonderized steel casings inside and outside with zinc chromate rust-resistant enamel, or a vinyl plastic final coating.  Coat galv-annealed steel casings with a corrosion-resistant metallic gray enamel or equivalent finish as approved.



2.
Coil Section:  Fabricate finned coils for Refrigerants-12, 22 and 502 of finned copper tubing, supported by No. 14 USS gage sheet metal end plates.  Provide aluminum fins securely fastened to tubing, spaced six fins to the inch.  Braze all tubing joints and connections to headers.



3.
Pan Section:  Fabricate drain pan from minimum No. 16 USS gage steel, with bottom of pan sloped to a drain outlet,  Install a standard weight galvanized pipe or copper tubing fitting drain opening, at low point in pan.  Install drain pan directly under cooling coil.



4.
Fan Section:  Provide double-inlet, forward curved, multi-blade centrifugal type fans, designed for low operating speed, high efficiency and quiet operation.  Mount fans on a common steel drive shaft having a rust-resistant coating.  Enclose fans in heavy gage steel housings with scrolls, so as to insure smooth air delivery through fans.  Provide shaft bearings of the self-aligning ball bearing or bronze sleeve type, located for ease of access for lubrication and removal.  Provide fan motors, of ample capacity to drive fans under all conditions of operation, complete with adjustable base, adjustable sheave, multiple V-belt drive and sheet metal belt guard.  Statically and dynamically balance and test fans at factory.



5.
Defrost:  In all cases, where the average room temperature is below 34 degrees F., provide product coolers with automatic hot gas or electric defrost.  Refer to schedule on drawings.

2.07
COOLING TOWERS


A.
General:  Provide towers of the induced draft type complete with motor driven centrifugal fans, moisture eliminators, spray header and nozzles, wetted deck, sump pan, water and electric connections.  Provide towers designed for indoor or outdoor installations, all as indicated on the drawings.


B.
Fabrication-Indoor Type:



1.
Casing:  Fabricate casing from minimum No. 16 USS gage sheet steel, properly reinforced and braced for maximum rigidity.  Casing on small size towers may be of one piece panel construction, whereas on larger size towers it shall be of sectional construction consisting of fan, wetted deck and sump pan sections.  Provide tight fitting access and inspection doors, for ease of access to all parts requiring service.  Finish bonderized steel casings inside and outside with zinc chromate rust-resistant enamel or a vinyl plastic final coating.  coat galvanized steel casings with a corrosion-resistant metallic gray enamel or equivalent finish as approved.



2.
Fan Section:  Provide double width, double inlet, forward curved, multi-blade, centrifugal type fans, designed for low operating speeds, high efficiency and quiet operation.  Fabricate fan wheels and volute scrolls of sheet steel, either galvanized or coated with a suitable corrosion resistant material, by the manufacturer, after being statically and dynamically balanced.  Provide fan shaft of stainless steel or cold rolled steel covered with a rust resistant coating by the manufacturer.  Provide shaft bearings of the self-aligning ball bearing or bronze sleeve type, located for ease of access for lubrication and removal.  Provide fan motor of ample capacity to drive the fans under all conditions of operation, complete with adjustable base, adjustable sheave, multiple V-belt drive and sheet metal belt guard.  Statically and dynamically balance and test fans at factory.



3.
Wetted Deck Section:  Fabricate deck section from a minimum of No. 16 USS gage galvanized steel, pressure creosoted wood or clear California redwood, so arranged for each cleaning and removal.  Provide a uniform water spray over wetted surface, by means of a plastic pipe spray tree, or a heavy gage galvanized steel perforated distribution pan or a spray tree fabricated of standard weight steel pipe, with all joints and connections welded and the assembly galvanized after fabrication.  Provide two piece bronze spray nozzles, of the cleanable swirl type, designed for low pressure use, properly spaced to provide water spray over the entire wetted deck surface.  Provide a moisture eliminator over the water spray assembly, fabricated from a minimum of No. 24 USS gage galvanized sheet steel.



4.
Sump Pan:  Fabricate pan from a minimum of No. 16 USS gage sheet steel, properly reinforced and braced for maximum rigidity and strength.  Fabricate die formed pans from a minimum of No. 12 USS gage sheet steel.  Galvanize pans after fabrication or coat all surfaces with a corrosion resistant protective coating.  Provide fittings in pan for float valve, bleed line, drain, overflow, make-up suction connection with strainer.  Provide anti-cavitation plate at suction outlet.


C.
Fabrication-Outdoor Type:  Fabricate as specified for indoor type, with the following exceptions:



1.
Fans may be of the propeller type fabricated of stainless steel or steel protected with a corrosion resistant protective coating.  Fabricate fan shafts of stainless steel or cold rolled steel with a corrosion resistant coating.



2.
Provide weather-proof sheet metal enclosures for all externally mounted electric motors.


D.
Capacity:  Base cooling tower capacities on the following standard conditions:  78 degrees F. WB entering air temperature; 300 cfm per ton; water circulating rate 3 gpm per ton with water entering at 95 degrees F. and leaving at 85 degrees F.  Base fan operation against a 1/4 inch ESP for indoor and O inch ESP for outdoor installation.

2.08
REFRIGERANT RECEIVERS


A.
Remote Installations:



1.
For remote (independently mounted) installations in Refrigerant-12, 22 and 502 systems, provide receivers of type and capacity as indicated.  Provide each receiver with inlet and outlet connections; openings for liquid level indicators, pressure relief, purge and drain connections.



2.
Design, construct and inspect receivers, in excess of 6 inches O.D., in accordance with the ASME Unfired Pressure Vessels Code and tested in accordance with the ASHRAE 15 Safety Code.  Provide receivers 6 inches in O.D. and less, Underwriter’s Laboratories tested and labeled.


B.
Condensing Units:



1.
Provide each self-contained condensing unit with a liquid receiver, installed either as the lower portion of the water cooled condenser or as a separate shell.  Provide each receiver with inlet and outlet connections and pressure relief device conforming to the requirements of ASHRAE 15 Safety Code.



2.
In the event the receiver supplied with the condensing unit lacks sufficient volume to contain the total refrigerant charge, additional receiver capacity shall be provided, either by replacing it with one of sufficient volume or by adding a second receiver and connecting it in series.



3.
Base liquid storage or pump down capacity on the receiver being 80 percent full of Refrigerant-12 at a temperature of 90 degrees F.  Pounds of R-22 and R-502 pump down shall be 0.90 and 0.95 percent respectively, of the R-12 pump-down capacity.

2.09
EVAPORATIVE CONDENSER


A.
Casing:  Fabricate casing from minimum No. 16 USS gage sheet steel, properly reinforced and braced for maximum rigidity and strength with inner steel framework as required.  Join panels by means of flanged joints bolted together with gaskets, so as to provide a smooth water shedding interior surface and leak proof joints.  Panels shall be removable to allow access to interior parts.  Hot dip galvanize all parts after fabrication.


B.
Fans:  Provide single or double inlet, forward curved, multi-blade centrifugal type fans, designed for low operating speed, high efficiency and quiet operation.  Statically and dynamically balance fan assembly after galvanizing.  Provide fan shaft of stainless steel or cold rolled steel covered with a rust resistant coating by the manufacturer.  Provide shaft bearings of the self-aligning ball bearing or bronze sleeve type, located for ease of access for lubrication and removal.  Provide fan motor of ample capacity to drive the fans under all conditions of operation, complete with adjustable base, adjustable sheave, multiple V-belt drive and sheet metal belt guard.  For condensers installed inside buildings, provide fan assembly with extension elbows or connecting flanges for ductwork connections.


C.
Condenser Coil:



1.
Fabricate coils for Refrigerants-12, 22 and 502 of standard weight seamless steel pipe or seamless steel tubing.  Form coils in continuous lengths with no joints between headers.  Weld all joints at header and hot-dip galvanize the entire assembly after fabrication.  Pressure test coil under water with dry nitrogen at 300 psig.  Refrigerant line connections to header for use with Refrigerants-12, 22 and 502 shall be wrought copper solder fittings, for use with hard temper copper tubing.



2.
Condenser coils for Refrigerant-12, 22 or 502 may be fabricated of high grade copper tubing with no joints between headers.  Hot-dip galvanize coil frame after fabrication.  Provide phenolic or plastic separators under coil supports to prevent electrolytic action.  pressure test coil under water with dry nitrogen at 300 psig.


D.
Water Spray Header:  Fabricate header of standard weight steel pipe with all joints and connections welded and the entire assembly hot-dip galvanized after fabrication.  Provide two piece bronze spray nozzles, of the cleanable swirl type, properly spaced to provide water spray over the entire coil surface.


E.
Eliminators:  Install a moisture eliminator above the spray header.  Design of eliminator shall consist of minimum No. 24 USS gage galvanized steel blades or plastic shapes, placed so as to keep any spray water from being discharged.


F.
Sump Pan Section:  Fabricate sump of minimum No. 12 USS gage steel hot-dip galvanized after fabrication.  Provide fittings in sump for float valve, bleed line, drain, overflow and make-up connections.  Install sediment screen in sump.  Protect pump inlet by means of an anti-vortex plate to protect cavitation.


G.
Capacity:  Refer to schedule on drawings for evaporative condenser capacities, including fan and pump horsepower.


H.
Outdoor Installations:  Provide condenser installed outdoors, with a special sump tank and pump installed indoors in a heated area, at location indicated on drawings.  Arrange piping and size indoor tank, so that when pump stops all water in the condenser drain pan and connecting piping will drain back into indoor sump tank.  Provide a weather-proof sheet metal enclosure for fan motor.

2.10
DEFROSTING SYSTEMS


A.
Type A Automatic Hot Gas Defrosting System (For Use With Unit Coolers Operating Below 35 degrees F.):  Provide a supplemental heat source to re-evaporate the refrigerant returning to the compressor complete with stop valves, solenoids, controls, timer, piping, electric wiring and drain connections.


B.
Type B Automatic Hot Gas Defrosting System (For Use with Unit Coolers Operating Below 35 degrees F):  Provide a heat exchanger-liquid accumulator installed adjacent to unit cooler complete with stop valves, solenoids, controls, timer, piping, electric wiring and drain connections, furnished as a completely assembled factory package.


C.
Type C Automatic Electric Defrosting System (For Use With Unit Coolers):  Provide all necessary valves, controls, timer, piping, electric heater elements, electric wiring and drain connections.



1.
Furnish electric heater elements of type, size and capacity, as recommended by the manufacturer of the unit coolers for adequate defrost capacity.  Provide elements having low wattage per foot, designed for the electrical characteristics and temperature noted on the drawings.  Elements shall be easily removable for repairs.



2.
Select the thermal expansion valve on the basis of the capacity and operating temperatures of the equipment.  Provide valve of the pressure limiting type, with an external equalizer connection.

2.11
SHELVING


A.
General:  Fabricate shelving of steel, conforming to the design and dimensions indicated on the drawings, hot-dip galvanized after fabrication.  Support shelving from the floor without anchoring or bracing to the walls or ceiling.


B.
Fabrication:  Fabricate shelves with high carbon steel angle frames, with 1 inch wide x 7/64 inch thick steel slats spaced 1 inch apart and attached to supporting angles with rivets.  Provide 1-1/2 inches x 1-1/2 inches x 1/8 inch supporting angles, with ends resting on adjustable malleable cast iron brackets on the supporting uprights.  Provide shelving over 24 inches wide with a center supporting tubing angle.  provide supporting uprights for shelves, fabricated from 1-1/2 inches O.D steel tubing resting on floor or flanges with threaded joints for height adjustment to provide for variations in floor level.  Provide all shelving of the vertically adjustable and removable type.

2.12
MEAT TRACKING


A.
Superstructure:  Provide superstructure consisting of double 3 inches x 4.1 lb. channels when supported at a maximum spacing of 60 inches with 5/8 inch drop rods double 4 inches x 5.4 lb. channels when supported at a maximum spacing of 96 inches with 3/4 inch drop rods and double 5 inches x 6.7 lb. channels when supported at a maximum spacing of 144 inches with 7/8 inch drop rods.  Bolt channels together back-to-back, with space in between to accommodate drop rods.  Fabricate superstructure from steel shapes of one size.  Fabricate splice joints of 3-1/2 inches steel plates at top and bottom secured with machine bolts of adequate size.


B.
Structural Supports:



1.
Provide structural supports for meat tracking consisting of horizontal steel beams or channels supported by steel columns, all of which support the superstructure.  Size supports as shown on the drawings.


C.
Meat Hooks:  Fabricate meat hooks from galvanized steel stock 3/8 inch in diameter or 3/8 inch square.  Space hooks 9 inches apart.

2.13
OVERHEAD WEIGHING TRACK SCALE


A.
General:  Provide a meat track scale of the overhead track type, with an automatic direct reading dial, having a capacity of 1500 lbs.


B.
Track Scale:  Furnish scale of the shallow pattern type, equipped with a dial attachment having a chart reading 1000 x 1 lbs.; a tare beam of 200 x 1 lbs., a capacity beam of 800 x 200 lbs. and is to be equipped with a locking device.  Provide dial head with an electric bulb outlet, stainless steel pivots and bearings, and gasketing to prevent moisture from effecting the scale mechanism.


C.
Scale dial:  Mount scale dial where shown or directed and connect to weighing track with a suitable scale lever system.  Fabricate bearings and knife edges of tempered carbon steel.


D.
Weighing Track:  Fabricate weighing track of the same material, shape and size as adjoining meat track.  Provide track approximately 4 feet long, suspended from the main levers by adjustable hangers and structural members.  Provide any adjustments or additions to existing structural Work required.

2.14
CONDENSING UNIT RACKS


A.
General:  Provide rack designed for mounting two condensing units, one above the other.  Racks may be standard manufactured items or shop fabricated, but in either case shall conform to the following:



1.
Fabricate racks from minimum No. 11 USS gage steel, of all-welded construction, sized to suit the condensing units submitted and approved.  Prime coat and finish paint all surfaces.



2.
Provide sufficient spacing between racked condensing units and between units and building walls to allow access for servicing.  Level each rack on top of concrete piers and secure to piers with 3/8 inch diameter anchor bolts.



3.
Disconnect switches and motor controllers may be mounted on racks of small condensing units.

2.15
ICE MAKERS


A.
General:  Provide a ice cube making machine complete with a Refrigerant-12 condensing unit, controls, safety devices and accessories.  Furnish unit completely factory assembled, wired and tested, enclosed in an insulated cabinet, with only water, electric and drain connections required for operation.  Design cabinet with removable panels, for ease of access and servicing.  Design cabinet for mounting on top of ice storage bin.  Operation of ice maker shall be automatic, with a safety thermostat or control to cycle unit by the rise or fall of ice cube level in bin.  Furnish a means for the constant draw-off of water, to prevent the accumulation of impurities.


B.
Ice Storage Bin:  Provide a storage bin designed for supporting the ice maker, with an exterior finish to match the ice maker.  Furnish bin with a minimum No. 20 gage stainless steel liner, with all seams welded to form a water-tight compartment.  Furnish a minimum of 2 inches of approved insulation between the inner liner and outer shell of the storage bin.  Provide a gasketed latched door in the front of the bin for ice removal.

2.16
VIBRATION ELIMINATORS - FLEXIBLE METAL


A.
General Design:  Provide flexible, heavy wall bronze corrugated tube type, with a bronze wire braided outer jacketing.  Furnish units with pressure rating to suit the system in which installed.


B.
Fabrication:



1.
Tube:  Corrugated flexible bronze (98.75 percent copper and 1.15 percent tin).



2.
Braided Cover:  Same material as the tubing.  Furnish single braided type on tube up to 2-1/8 inches O.D. and double braided on tubing over 2-1/8 inches O.D.



3.
Neoprene Cover:  Neoprene latex over braiding with ends sealed to exclude moisture.



4.
Ends:  Hard copper ferrule ends welded or silver soldered to tubing and braiding.

2.17
FILTER DRIERS


A.
Refillable Type:  Furnish on tubing sizes 3/8 inch to 1-1/8 inches O.D.


B.
Sealed Type:  Furnish on tubing 1/4 inch to 5/8 inch O.D.


C.
Working Pressures:  300 psig with a pressure drop not to exceed 2 psig in accordance with ARI Standard 710.


D.
Dessicants shall have moisture and acid removing qualities as well as the ability to entrap fine particles.

2.18
MOISTURE - LIQUID INDICATOR


A.
Type:  Provide a visual check type designed to indicate moisture in the system by changing color and shortage of refrigerant or restriction in the liquid line by the presence of bubbles.


B.
Fabrication:



1.
Body:  Copper plated steel or non-porous forged brass with solder connections.



2.
Sight Glass:  Sealed and covered with a suitable removable cap to keep sight glass free of grease or dirt.


C.
Moisture Content:  System moisture content shall be in accordance with the manufacturer’s color calibration chart, based on the type of refrigerant and the operating liquid line temperature.

2.19
STRAINERS


A.
Types:  Provide brass shell, steel flange straight through or Y type, designed for a working pressure of 300 psig.


B.
Refrigerant Line Strainers:  Furnish strainers having a bolted flange connection of sufficient diameter to permit removal of the stainless steel, bronze or brass screen assembly.  Furnish 80 to 100 mesh size screen for refrigerant suction lines up through 1-5/8 inches O.D.


C.
Water Line Strainers:  Furnish Y type strainers with cast bronze bodies, 40 mesh size monel or stainless steel screen assemblies, designed for a working pressure of 150 psig.  Provide knife edge seal clean-out plug of sufficient diameter to permit removal of screen assembly.  FPT body connections will require solder copper to MPT adapters for installation in hard temper copper water lines.

2.20
THERMAL EXPANSION VALVES


A.
Type:  Provide valves designed to meter the flow of Refrigerants 12, 22 or 502.  Selection of type and size, most suitable for the particular refrigerant and application, shall be made in accordance with the manufacturer’s recommendations.

2.21
SOLENOID VALVES


A.
Type:  Provide valves of the normally closed type with manual lifting stem.  When used in liquid refrigerant lines, pressure drop through valves shall not exceed 3 psig for Refrigerant 12, 22 and 502.  Selection of type and size, most suitable for the particular application shall be made in accordance with the manufacturer’s recommendations.

2.22
CRANKCASE PRESSURE REGULATING VALVE (HOLD BACK VALVE)


A.
Type:  Provide hold back valve of type and size most suitable for the particular application, based on evaporator temperature, refrigerant used and minimum pressure drop for particular application, all in accordance with the manufacturer’s recommendations.  Furnish valve with factory set pressure limit.

2.23
CONDENSER WATER REGULATING VALVES


A.
Type:  Provide valve of the modulating type, which will automatically control the flow of water through condenser, by the action of the condensing pressure on the bellows, which opens and closes the valve.  Valve shall close tight at the time the compressor stops and the condensing pressure drops, and shall remain tightly closed until pressure rises sufficiently to open valve.

2.24
REFRIGERATED ROOM THERMOMETERS


A.
Type:  Provide mercury actuated, remote reading dial type with extension tubing and remote sensing bulb of the sensitive type, designed for sensing air temperature.  Furnish back connected style having a 6 inches diameter dial, with black figures and graduations on a white background.  Graduate dial from minus 40 degrees F. to plus 120 degrees F., with as much space between markings as the dial size will allow.  Case and ring shall be of black drawn steel or black finished non-ferrous moisture proof construction, designed for wall mounting, with a clear acrylic plastic or glass lens.

2.25
PIPELINE THERMOMETERS


A.
Type:  Mercury-in Glass:  Provide red reading or magnified column industrial type, with wide angle of vision and high magnification of mercury, of design and materials as follows:



1.
Case:  Heavy one piece cast aluminum or extruded brass construction, with a clear acrylic plastic or glass lens.



2.
Scale:  5 inches scale length with white enamel background and bold black figures and graduations.



3.
Separable Socket:  Brass or bronze, of the extension lagging neck type, of length as required to compensate for the insulation thickness.

2.26
PRESSURE GAGES


A.
For Use With Refrigerants 12, 22 or 502:  3-1/2 inches dial type, with a micrometer type pointer or an external recalibration device, seamless bronze bourdon tube, bronze bushed rotary movement; cast aluminum, brass or black finished phenol case, with a guaranteed accuracy of within 1 percent in the middle third of the dial range.  Provide case with a white enameled background, with bold black graduations, numerals and pointer.  Standard compound gage shall have a range of from 30 inches vacuum to 150 psig and high pressure a range of 0-300 psig.  Provide bottom 1/4 inch MPT male connection, with a restrictor screw in shank.


B.
For Use With Water and Oil:  2-1/2 inches dial having a range of 0 to 100 psig and 1/8 inch bottom male NPT connector, with a restrictor screw in shank.  Same construction as specified for refrigerants.

2.27
NAME PLATES


A.
Type:  Fabricate nameplates from resin bonded laminated phenolic plastic, 2 inches x 6 inches x 3/16 inch in size with recessed block letters, designating the name of room and temperature at which the room is maintained.  Letters shall be a minimum of 3/8 inch high arranged on two lines, with the name of room at the top.  Bevel edges of plates and use oval head, chromium plated screws for fastening to doors.

2.28
CONTROLS AND INSTRUMENTATION


A.
Condensing Unit Controls:



1.
Temperature Controller:  Provide controller of the remote stem type in each refrigerated room for automatically opening and closing the solenoid valve in liquid line to unit cooler.  Controllers may be of the mercury switch or other approved type, with the remote bulb located for sensing average room temperature.  Set each controller to open solenoid valve in room when room temperature rises 1-1/2 degrees F. above room temperature noted on drawings, and close solenoid valve when room temperature has lowered 1-1/2 degrees F. below room temperature noted on drawings.  Provide controllers of a type which may be set for other temperatures and temperature differentials within a reasonable range of those specified.



2.
High Pressure Safety Cutout:  Provide each system with a high pressure safety cutout arranged to stop the respective compressor motor in case of excessive pressure in the discharge line.  In the event of an excessive pressure condition, safety cutoff shall energize a light and sound a bell.  Provide a manual reset feature on the cutout, so as to permit manual restarting of the compressor motor after cutout has functioned.  High pressure cutout shall operate when discharge pressure exceeds the following:

	TYPE OF CONDENSER
	TYPE OF REFRIGERANT CUTOUT PRESSURE

R12
	TYPE OF REFRIGERANT CUTOUT PRESSURE

R22 & 502

	Air Cooled
	250 psig
	325 psig

	Water Cooled
	200 psig
	250 psig

	
	
	




3.
Low Water Pressure Safety Cutout:  Provide a safety cutout designed to stop all compressor motors in case of failure of the water supply to the condensing units.  Provide an automatic restart feature on this cutoff for automatically restarting compressor motors when the water pressure returns to normal.  In the event of a low water pressure cutoff condition, cutoff shall energize a light and sound a bell.



4.
Low Pressure Controls:  Provide a low pressure control for each condensing unit.  Control shall be a single pole, low pressure type, set to start and stop compressor motor at predetermined cutin and cutout pressure settings for each particular application.  Control shall have range and differential adjusting screws.



5.
Connections:  Provide each low pressure control and high pressure safety cutout serving each condensing unit with a 110 volt transformer incorporated in the starter of each condensing unit.


B.
Cooling Tower Controls:



1.
Temperature Controller:  Provide controller of suitable range and type for controlling the cooling tower fan and dampers, so as to maintain the temperature of the water in the cooling tower sump at 85 degrees F.  On an increase in water temperature, inlet and discharge dampers shall open and cooling tower fan shall start.  Discharge damper shall modulate to maintain desired water temperature, and on a decrease in water temperature a reverse action shall occur until the fan stops and dampers close.



2.
Sump Temperature Controller:  Provide controller of suitable range and type for stopping the fan motor and positioning dampers in their normally closed position in the event that the sump water temperature drops below 45 degrees F.  In the event of a low temperature condition, controller shall energize a light and sound a bell.  Mount controller on casing of tower with bulb located in sump.



3.
Provide damper motors to operate intake and discharge dampers in cooling tower ductwork.  Provide two position damper motors, with a “fail-safe” spring return feature.  Provide end switches and/or potentiometers as required.


C.
Cooling Tower Controls (Exterior):



1.
Temperature Controller:  Provide controller of suitable range and type for controlling the cooling tower fan to maintain water temperature in interior sump at 85 degrees F.



2.
Cross-over Line Solenoid Valve:  Provide a solenoid valve in the cross-over line, at location shown on drawings.  Solenoid valve shall close when any condensing unit starts or stops and cooling tower pump starts.  In the event all condensing units and the cooling tower pump stops, the solenoid valve in the cross-over line shall open allowing the water in the cooling tower supply line, cooling tower sump and cooling tower drain line to drain back to interior storage sump tank.


D.
Evaporative Condenser Controls (Interior):



1.
Pressure Control:  Control damper motors, evaporative condenser fan and pump motors by means of a pressure control, which shall operate by the rising and falling of the condenser pressure.




a.
As soon as the compressor starts and the condenser pressure rises to a predetermined point, the evaporative condensing fan and pump shall start, the air supply damper shall open and the modulating damper in the by-pass duct shall begin to close.  The range of pressure increase or decrease to activate dampers, fan and pump motors shall be as required by each system.  As pressure decreases, the reverse action shall occur.




b.
Provide a pressure control with a 10 to 300 psig range for controlling the operation of the air supply damper and the starting and stopping of evaporative condenser fan and pump motors.




c.
Provide a second pressure control with a 10 to 300 psig range for controlling the operation of the modulating dampers and by-pass ducts.


E.
Alarm Panel:



1.
Provide a code gage sheet steel cabinet assembly, with a hinged panel type locking door.  Enclose relays and wiring inside enclosure, and mount alarm lights, disconnect switches and alarm bells on cover.  Provide a silencing switch in the wiring circuit to each bell, for silencing bell while leaving alarm light on, until corrective measures have been made and service restored.  Upon restoration of normal conditioning the bell will sound again to indicate the abnormal position of the silencing switch (ringback feature).  Provide an identification nameplate for each alarm light labeled as to its usage.  Finish coat exposed surfaces of the panel with an enamel finish, color as directed.


F.
Accessories:



1.
Provide all necessary relays, mounting brackets, switches, control wiring and miscellaneous accessories required, even though not specifically called for, so as to result in complete workable systems.

PART 3   EXECUTION

3.01
APPLICATION


A.
Install refrigeration equipment and accessories, as indicated on the drawings and as specified, in complete accordance with the manufacturer’s instructions

3.02
INSTALLATION OF CONDENSERS


A.
Remote Water Cooled Design:  Install a stop valve in the water inlet, one in the water outlet and one in the refrigerant liquid outlet piping.  In addition, provide each condenser with a pressure relief device conforming to the requirements of the ASHRAE 15 Safety Code, a valved water drain, a water regulating valve and nameplate.  Install condensers on cast iron or steel saddles, supported on structural steel supports.


B.
Remote Air Cooled Design:  Position condensers installed outdoors so that the prevailing wind will blow into the inlet.

3.03
SELF CONTAINED CONDENSING UNITS


A.
Miscellaneous Requirements:



1.
Install a heat exchanger in refrigerant lines at each direct-expansion cooling unit, unless cooling unit has built-in heat exchanger.



2.
Install an oil separator in refrigerant discharge line when operating under the following conditions:




a.
At compressor of single stage system when operating at evaporator temperature below 20 degrees F.




b.
At high stage compressor of a two stage low temperature system.




c.
At compressor when using a flooded type evaporator.



3.
Install a hot gas muffler in the refrigerant discharge line.

3.04
COOLING COILS (PLATE TYPE)


A.
Assemble and install plate coils for use in low temperature rooms as plate banks, and for quick freezing in the form of stands to be used as shelving, all as indicated on drawings.  Provide stands of sufficient strength and rigidity to support any load liable to be placed on shelving.  Mount stands on foundations as indicated.


B.
Unless otherwise indicated, provide each plate bank or coil with a filter drier, moisture liquid indicator, solenoid valve, thermal expansion valve, a stop valve in the liquid supply line and a stop valve at the suction outlet.  When more than one refrigerant circuit is required for a plate bank, install a stop valve, a strainer and a solenoid valve in the common liquid supply line, with a thermal expansion valve and stop valve in each branch liquid line and a stop valve at each branch suction outlet.

3.05
REFRIGERANT RECEIVERS (OUTDOOR TYPE)


A.
Install the cooling tower circulating pump and a remote water tank inside the building within a heating area, with all piping connections indicated.  Install a solenoid valve in the water piping where indicated, so as to allow the water in the piping to drain back into the inside tank, for protection from freezing during the off-cycle.

3.06
REFRIGERANT RECEIVERS (REMOTE INSTALLATIONS)


A.
Install each receiver complete with valved inlet and outlet connections, approved liquid level indicators; pressure relief, purge and drain valves.  Provide smaller size receivers for Refrigerants-12, 22 and 502 systems with valved inlet and outlet connections and pressure relief device conforming to the requirements of the ASHRAE 15 Safety Code.


B.
Pressure Relief Devices:



1.
Protect receivers having a capacity of less than 3 cubic feet gross internal volume by means of a Type R1 fusible plug valve or Type RJ pressure relief valve.  Protect receivers having an internal volume from 3 to 10 cubic feet gross internal volume by means of a Type RJ pressure relief valve.  Protect receivers larger than 10 cubic feet with two Type RJ relief valves in parallel, each having the required flow capacity for the particular size of receiver used.



2.
Vent the discharge from the refrigerant pressure relief device on each Refrigerant-12, 22 or 502 receiver or condenser receiver to the outside atmosphere, in an approved manner.  The discharge from more than one relief valve may be connected to a common header, the area of which shall not be less than the sum of the areas of all the discharge pipes connected thereto.  Terminate the common header or discharge line to the outside atmosphere, at location indicated on the drawings.



3.
Provide pressure setting of relief valves furnished as standard trim on receivers of condenser units, or field or remote installed receivers, in accordance with the ASME Boiler and Pressure Code, approved by the National Board of Boiler and Pressure Vessel Inspectors and stamped with code symbol UV, together with the letters NB.  In addition, stamp the pressure setting and capacity on the valve tag or valve body.

3.07
DEFROSTING SYSTEMS


A.
Type A:



1.
Mount the timer and heat source tank or other positive re-evaporation device, outside the refrigerated space, located for ease of accessibility.



2.
Size and pitch drain line to carry off defrost water.  Heat drain line, by contact with hot gas line, to prevent defrost water from refreezing in drain line.



3.
Provide unit cooler with a heating coil in the drain pan, connected to the incoming hot gas line to prevent the defrost water from refreezing in the pan.



4.
Provide a suction pressure regulator (hold back valve) to prevent the condensing unit motor from becoming overloaded during defrost cycle.  Adjust regulator to maintain the normal operating pressures.



5.
Provide timer with a time delay relay for starting fan motors after a complete defrosting has been accomplished and evaporator has been cooled to approximately 25 degrees F.


B.
Type B:



1.
Mount the timer outside the refrigerated area, located for ease of accessibility.



2.
Size and pitch drain line to carry off defrost water.  Heat drain line, by contact with hot gas line to prevent defrost water from refreezing in drain line.



3.
Provide unit cooler with a heating coil in the drain pan, connected to the incoming hot gas line to prevent the defrost water from refreezing in the pan.



4.
Provide a suction pressure regulator (hold back valve), when recommended by the manufacturer of the equipment.



5.
Provide timer with a time delay relay for starting fan motors after a complete defrosting has been accomplished and evaporator has been cooled to approximately 25 degrees F.


C.
Type C:



1.
Install sufficient lengths of heater elements in the drain pan to prevent refreezing of defrost water.  Wrap additional lengths of heater cable around drain line to insure carry-off of defrost water.



2.
Mount the timer outside the refrigerated area, located for ease of accessibility.  Install a heating safety thermostat, to disconnect the heaters in case of timer failure during defrost.  Provide a normally closed relay to insure that the compressor motor is disconnected from the line before electric heating elements are connected.

3.08
MOUNTING OF COOLING COILS


A.
Suspend cooling coils (unit coolers or gravity coils) at the ceiling by one of the following methods:



1.
Method I:  Support from an approved steel frame built-up within the refrigerated room entirely independent of the room construction.  Provide structural members of design and size as indicated on drawings.  Install vertical structural support members to which the cooling unit shall be bolted.  Install bolts and rods, a minimum of 3/8 inch in diameter, of sufficient length to provide for vertical adjustment.  Provide each upright member with a steel plate welded to its base and bolted to the concrete floor.  Unless otherwise specified, prime coat and finish paint all structural steel members, bolts, rods and nuts with non-corrosive, rust-proof coatings.



2.
Method II:  Support from ceiling slab above insulation from approved cinch-type anchors in new refrigerators, or Grinnell Co. No. 117 expansion shields or similar approved insert on rehabilitation projects.  Provide minimum 1/2 inch diameter non-heat conducting rods, extending from the anchors or expansion shields down through the insulation to the mounting brackets on cooling unit.



3.
Method III:  Support from ceiling slab above a suspended insulated ceiling, on approved cinch-type anchors in new refrigerators, or Grinnell Co. No. 117 expansion shields or similar approved inserts on rehabilitation projects.  Provide minimum 1/2 inch diameter non-heat conducting rods, extending from the anchors or expansion shields down through the insulation to the mounting brackets of the cooling unit.



4.
Cinch Anchors:  On all field constructed refrigerator projects where Method II or III is used, locate cinch anchors or bar joint clamps, prior to the pouring of overhead concrete slab or installation of insulation.



5.
Vapor Sealing:  Vapor seal and patch the insulation around the rods supporting the cooling units in an approved manner.

3.09
REFRIGERATION ACCESSORIES


A.
Vibration Eliminators (Flexible Metal):  Provide eliminators in the refrigerant, water and hot gas connections to condensing units and compressor units. Furnish units for use in refrigerant suction lines with neoprene covers.


B.
Filter Driers:  Provide a filter drier in the liquid line of each system.


C.
Moisture-Liquid Indicators:  Provide an indicator at point in refrigerant piping, where the refrigerant state at the entrance of the thermal expansion valve may be checked, and at condensing units.


D.
Thermal Expansion Valves:



1.
Provide valves as close as possible to the evaporator inlets, with the feeler bulb clamped to the suction line at a location where the bulb temperature will reflect the same temperature as the evaporator during the “off” cycle.



2.
When indicated, install an externally equalized thermal expansion valve and all equalizing connections, as required by the equipment installed.



3.
When indicated, install a pressure limit type thermal expansion valve to prevent refrigerant feed into the cooling coil, until the pressure has been reduced to the safe operating limits of the compressor motor, during subsequent pull down after defrosting and other warm pull-down conditions.


E.
Crankcase Pressure Regulating Valve (Hold Back Valve):  Install a hold back valve, whenever the cooling coil pressure exceeds the maximum pressure that can be tolerated, without overloading the compressor motor during subsequent pull-down after defrosting and other warm pull-down conditions.  Install valve in suction line close to the compressor.


F.
Condenser Water Regulating Valves:  Install an approved regulating valve, in the water supply to each water cooled condenser, complete with stop valve and strainer on inlet side of regulating valve.  Connect the power element side of the valve, containing the copper bellows, to the discharge side of the condenser with flare type connections.


G.
Pressure Gages:  Provide all gages with individual diaphragm packless shut-off valves, kept in a normally closed position.


H.
Refrigerated Room Thermometers:



1.
Mount thermometer above refrigerator door on outside of refrigerator.  Locate remote sensing bulb inside of refrigerator, in the diverging air stream, at location noted on drawings.  Perform all necessary drilling through walls for installation of sensing bulb.  Provide circular loom conduit through walls, of size to accommodate sensing bulb.  Completely fill all voids between the loom and wall with a vapor proof cement, or asphalt base mastic.  Install sensing bulb through loom and provide a chromium plate wall flange, where tubing passes through the refrigerated room wall.  Fit flange close to tubing and secure to wall.  Pack voids around flexible tubing in circular loom conduit with approved insulation.  Support sensing bulb and tubing on walls and ceilings in a neat symmetrical manner, properly supported to avoid sagging.



2.
Inner Room Thermometers:  Mount thermometer outside the door, adjacent to the thermometer for the outer refrigerated room.  Provide extension tubing of sufficient length, so as to allow the locating of the sensing bulb in the inner refrigerator, at location indicated on the drawings.  Properly support and protect tubing in the manner specified for the outer room refrigeration.


I.
Name Plates:  Install a name plate on each refrigerator door with chromium plated oval head screws.

3.10
REFRIGERATION SYSTEM CONTROLS


A.
Provide complete refrigeration control systems, electrically operated, for all refrigerant systems and equipment required by the drawings and the specifications.


B.
Alarm Panel:  Install main system alarm panel in the refrigeration machine area, at location as directed.  In the event the machine area is remote and unattended, provide an additional secondary alarm panel with light, bell and silencing switch where directed.  Wire secondary panel in parallel with main panel in machine area.

3.11
FIELD QUALITY CONTROL


A.
Refrigeration Systems - Dehydration, Charging and Testing:  See Section 230593.
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