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SECTION 15781 – ENERGY STORAGE TANKS
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

Delete editor’s comments before submitting specifications for a project.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following for an internal melt, ice-on-coil thermal storage system:

1. Ice making coils

2. Inventory sensor

3. Storage tank water quality

1.3 SUBMITTALS

A. Product Data:  Include rated capacities of selected models; pressure drop; shipping, installed, and operating weights; installation instructions; and startup instructions for each type of product indicated.

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

1. Wiring Diagrams:  Detail wiring for power, signal, and control systems and differentiate between manufacturer-installed and field-installed wiring.

C. Maintenance Data:  For air coils to include in maintenance manuals specified in Division 1.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

B. Comply with ARI 900-98, "Thermal Storage Equipment Used for Cooling," for components, construction, and rating.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
1. Ice Making Coils:

a. Baltimore Air Company

b. <Insert manufacturer's name.

2. Ice Inventory Sensor

a. Baltimore Air Coil

b. <Insert manufacturer's name.

2.2 ICE THERMAL STORAGE-WATER COILS

A. Description:  Continuous circuit 26mm (1.05) O.D. coils constructed of serpentine nominal 16 gauge ERW steel tubing with no intermediate butt welds.  Configured to provide countercurrent glycol flow in adjacent circuits.

B. Piping Connections:  Bevel-flanged weld ends on same end.

C. Tubes:  Copper, complying with ASTM B 75M (ASTM B 75).

1. Tube Diameter:  27 mm (1.05 inch).

D. Frames:  Structural steel.

E. Ratings:  Design tested and rated according to ASHRAE 33 and ARI 410.

1. Working Pressure Ratings:  2400 kPa (350 psig), 163 deg C (325 deg F).

F. Source Quality Control:  Test to 2400 kPa (350 psig) underwater.

G. Coil Modules:  Individual coils factory assembled in modules of four coils.

1. Coils tied to a glycol distribution manifold such that there are two inlet and two outlet connections on each module.

2. Lower coils include a structural assembly for setting coil on a slab.

3. Modules suitable for field assembly.

4. Support steel and lifting lugs allow modules to be lifted and positioned in the storage tank.

5. Module frames suitable for installation of pipe brackets to support supply and return lines.

2.3 Inventory Sensor

A. Description:  Sensitive differential pressure transducer with an electronic circuit that senses pressure change as water in the tank rises during ice build and lowers during ice melting.

B. Characteristics:

1. Output:  4-20 ma signal.

2. Enclosure:  NEMA 4.

3. Ice build gauge.

C. FIXED-PLATE HEAT EXCHANGERS

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
a. American Energy Exchange.

b. Conservation Energy Systems.

c. Des Champs Laboratories Inc.; a unit of Entrodyne Corporation.

d. Exothermics Inc.

e. Mitsubishi Electric (Canada).

f. Nutech Energy Systems Inc.

g. United Air Specialists, Inc.

h. <Insert manufacturer's name.>

2. Casing:  [Galvanized steel] [Enameled steel, with galvanized steel liner] [Enameled steel ]with duct collars.

Insulation is required only when heat exchangers are packaged in a plenum.

a. Insulation:  25-mm- (1-inch-) thick, foil-faced glass fiber.

b. Drain Pan:  Same material as casing, with drain connections on exhaust and supply side.

3. Plates:  Construct with plates evenly spaced and sealed and arranged for counter airflow.

a. Plate Material:  [Embossed aluminum] [Stainless steel] [Polypropylene copolymer (high-density plastic)] [Proprietary resin-composite media allowing latent heat transfer].

Coatings are available for aluminum plates in corrosive atmospheres.

b. Plate Coating:  [Epoxy] [Air-dried phenolic].

4. Bypass:  Construct bypass plenum within casing, with gasketed face-and-bypass dampers having operating rods extended outside casing.

Water wash and detergent injection are available options.

5. Water Wash:  Automatic system, with spray manifold to individual spray tubes or traversing type with stainless-steel-screw operating mechanism and electric motor drive; activated by time clock[, with detergent injection].
2.4 CONTROLS

A. Factory-installed, [native ASHRAE 135, BACnet,] [LonWorks compatible] microprocessor controls specified by Division 15 Section, "Building Automation System" and “Temperature Controls”.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine roughing-in for piping systems to verify actual locations of piping connections before coil installation.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install coils level and plumb

B. Glycol supply and return modules must be field fabricated.  Drawing dimensions locating coil module connections are approximate and subject to variation during assembly and stacking.

C. Install pair of shut off valves each module.

D. Install a relief valve, set at a maximum of 1930 kPa (280 psig), between shut off valves and coil connections.  Relief valve vented back to supply line.

E. Install air vents at the high points in the piping loop.

F. Locate operating console with two float switches on the outside of the tank.

3.3 CONNECTIONS

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to coils to allow service and maintenance.

C. Unless otherwise indicated, connect piping with unions and shutoff valves to allow coils to be disconnected without draining piping.  Refer to piping system Sections for specific valve and specialty arrangements.

D. Ground equipment.

1. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.4 START-UP

A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

B. Complete coil and piping leak testing.
C. Clean glycol piping with a 1% to 2% solution of trisodium phosphate in water prior to introducing the glycol solution.

D. Use only good quality water with the ethylene glycol fluid.  Use water with low levels (less than 25 ppm) of chloride and sulfate and less than 50 ppm of hard water ions.  Distilled or deionized water is recommended.

E. When the system is clean and has less than 50 ppm of chloride, sulfate, or hard water, submit a water sample to the ethylene glycol fluid manufacturer and obtain the manufacturer’s approval of the water in the system prior to mixing and charging of the ethylene glycol.

F. Charge the glycol system.
G. Take initial fluid sample after initial charging.

H. Circulate the ethylene glycol system for 72 hours through all components to remove air.  Test  solution and adjust concentration to achieve 25% to 26% by weight.

I. Clean tank thoroughly prior to filling with water.
3.5 ADJUSTING

A. Adjust initial temperature set points.

B. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

3.6 CLEANING

A. After completing system installation, including outlet fitting and devices, inspect exposed finish.  Remove burrs, dirt, and construction debris and repair damaged finishes.

B. Clean coils using materials and methods recommended in writing by manufacturers, and clean inside of casings and enclosures to remove dust and debris.

3.7 ICE STORAGE SYSTEM PERFORMANCE SCHEDULES

A. Thermal Storage System
1. Fluid used: 25% Ethylene Glycol, 75% Water

2. Supply temperature to load at peak conditions: 2.2 deg C (36 deg F).

3. Return temperature from load at peak conditions: 3.6 deg C (58 deg F).

4. Flow rate to load at peak conditions: 180 L/s (2840 gpm)
5. Maximum allowable pressure drop through storage device: 34.5 kPa (5 psi)
6. Maximum time available to charge Thermal Storage Device from fully discharged condition (initial charge cycle): 11 hours

7. Minimum temperature available to charge Thermal Storage Device: 1.4 deg C (22 deg F).

8. Maximum hourly ambient loss: 11.3 kW (3.2 tons)<Insert value here>
B. System to achieve the following performance requirements:
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