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SECTION 11714
LABORATORY WASHING EQUIPMENT

SPEC WRITER NOTE:

1.
Delete between // ____ // if not applicable to project.

2.
Delete other items or paragraphs in the section that are not applicable and renumber the paragraphs.

PART 1 - GENERAL

1.1 DESCRIPTION

A.
This section specifies laboratory washing equipment as follows:

//1.
Feeder-bottle washing and filling station.//

//2.
Washing machine, laboratory glassware, and utensils.//

//3.
Cage and bottle washer.//

//4.
Cage, utensil, and cart washer.//

//5.
Tunnel cage washer.//

1.2 RELATED WORK 

A.
Plumbing Connections: Section 15400, PLUMBING SYSTEMS.

B.
Connections to Compressed Air System: Section 15319, SHOP COMPRESSED AIR SYSTEM.

C.
Electrical Connections: Section 16050, BASIC METHODS AND REQUIREMENTS (ELECTRICAL).

1.3 QUALITY CONTROL

A.
Manufacturer Qualifications: Manufacturer regularly and presently manufactures washing equipment for life-sciences laboratories.

B.
Installer Qualifications: Installer employs factory-trained personnel to install specified items.

C.
Electrical Components and Devices: UL listed and labeled for intended use.

D.
Steam-Generating and -Heating Equipment: Comply with ASME BPVC.

1.4 SUBMITTALS

A.
Furnish the following in accordance with specification Section 01340, SAMPLES AND SHOP DRAWINGS.

B.
Manufacturer's Literature and Data: Include the following:

1.
Illustrations and descriptions of laboratory washing equipment.

2.
Optional auxiliary equipment and controls.

C.
Shop Drawings: Show details of fabrication, installation, adjoining construction, coordination with mechanical and electrical work, anchorage, and other work required for complete installation.

D.
Field Test Reports: Indicate dates and times of tests and certify test results.

E.
Operating Instructions: Comply with requirements in specification Section 01010, GENERAL REQUIREMENTS.

1.5 APPLICABLE PUBLICATIONS

A.
The publications listed below form a part of this specification to the extent referenced. The publications are referenced in the text by the basic designation only.

B.
ASME International (ASME):

BPVC-2004
Boiler and Pressure Vessel Code

1.6 warranty

Comply with requirements in specification Section 01001, GENERAL CONDITIONS, except warranty period shall be two years.

1.7 GUARANTEE PERIOD SERVICES

A.
Engage factory-trained, authorized representatives of laboratory washing equipment manufacturers to perform maintenance service on laboratory washing equipment during guarantee period.

1.
Maintenance Service:

a.
Inspection of laboratory washing equipment at six-month intervals.

b.
Testing, cleaning, adjusting, repairing, and furnishing and installing replacement components as required to maintain laboratory washing equipment in reliable working condition.

2.
Maintenance service does not include cleaning, adjusting, repairing, and furnishing and installing replacement components required because of improper use.

PART 2 - PRODUCTS

SPEC WRITER NOTE: Equipment described in article below corresponds to symbol "HW-509" in "Room Equipment Guide."

2.1 FEEDER-BOTTLE WASHING AND FILLING STATION

A.
Description: Dishwashing machine that accommodates 25 feeder bottles, 237 mL (8 oz.) or 473 mL (16 oz.); with table and manifold bottle filler capable of filling 25 feeder bottles in racks simultaneously.

B.
Flow Valve: Manual or electric that shuts off automatically after predetermined quantity of water has been delivered.

C.
Shock Arrester: Located on cold-water inlet connection.

SPEC WRITER NOTE: Equipment described in article below corresponds to symbols "HW-514”, "HW-515”, and "HW-517" in "Room Equipment Guide."

2.2 WASHING MACHINE, LABORATORY GLASSWARE, AND UTENSILS

A.
Description: Wash chamber with loading tracks to accommodate interchangeable headers.

SPEC WRITER NOTE: High-pressure equipment described below corresponds to symbol "HW-517" in "Room Equipment Guide."

//1.
High-Pressure Type: With stainless-steel, high-pressure recirculating pump, 11-L/s (180-gpm) capacity.//

B.
Construction: Welded stainless-steel framing, housing, chamber, and tank.

1.
Insulated to reduce heat and sound transfer.

C.
Door:

1.
Hinged fold-down type or vertical-lift type.

2.
With interlock that prevents operation of machine except when door is securely closed.

D.
Cycles: Automatically controlled wash, rinse, and final-rinse cycles that are recirculated and dumped to waste under pump pressure.  For each cycle, equip with adjustable timer and dial or digital pressure gauge located at control panel.

E.
Mineral-Free-Water System: Automatically controlled and pressurized with storage tank and dial or digital pressure gauge located at control panel.

F.
Steam Coil: Stainless steel, located in wash tank and controlled by adjustable variable temperature thermostat with indicating thermometer calibrated to 116 degrees C (240 degrees F).

G.
Steam Booster Heater: Type that does not mix steam with water; that produces 44 degrees C (80 degrees F) temperature increase in range from 43 to 88 degrees C (109 to 190 degrees F).

H.
Thermometer: Dial or digital that indicates solution temperature; located at control panel.

I.
Interchangeable Bottom Headers: Stainless steel.

1.
Rotating Spray Manifold: Hydraulically driven.

2.
Pipette Header: With capacity for not less than 400, 0.03-mm (1-mil) pipettes.

3.
Spindle Headers: One with 20 to 25 spindles and one with 42 to 49 spindles.

J.
Accessories: Stainless steel.

1.
General-Purpose Rack:

a.
Size: 457 by 457 by 127 mm (18 by 18 by 5 inches).

b.
Quantity: One.

2.
General-Purpose Basket: With hold-down screen.

a.
Size: 457 by 457 by 127 mm (18 by 18 by 5 inches).

b.
Quantity: One.

3.
Petri-Dish Basket: With hold-down screen.

a.
Size: 152 by 152 by 152 mm (6 by 6 by 6 inches).

b.
Quantity: One.

4.
Test-Tube Basket: With hold-down screen.

a.
Quantity: Nine.

5.
Mobile Transfer Dolly: With adjustable tracks secured to top to match tracks on washer door or washer chamber.

a.
Quantity: One.

SPEC WRITER NOTE: Equipment described in article below corresponds to symbol "HW-542" in "Room Equipment Guide."

2.3 CAGE AND BOTTLE WASHER

A.
Description: Washing unit with oscillating spray system that washes and rinses each side, top, and bottom of cages and bottles being processed.

B.
Construction: Stainless-steel base, chamber, doors, and treatment components.

1.
Insulated to reduce heat and sound transfer.

C.
Doors: Manually operated, counter-balanced, vertical-sliding, load and unload doors configured for pass-through operation; with watertight, fully tempered glass observation windows.

1.
Interlocks: Prevents operation of machine except when doors are securely closed. Opening of either door during processing activates alarm.

D.
Enclosure:

1.
For services and components, stainless steel with removable access panel.

2.
For wall-recessed installations, with flanged trim closures.

E.
Automatic Control: Microprocessor.

1.
Timers adjustable for each phase.

2.
Temperatures for wash and rinse phases that can be programmed between 49 and 88 degrees C (120 and 190 degrees F).

3.
Phase will not begin timing until solution temperature reaches set point.

//4.
Cycles can be programmed to save final-rinse water for subsequent prewash phase or automatically discharge final-rinse water after completion of the phase.//

5.
Phases:

//a.
Prewash.//

b.
First-agent wash.

//c.
First-agent-wash soak.//

d.
Second-agent wash.

e.
Second-agent-wash soak.

f.
First rinse.

g.
Second rinse.

h.
Third rinse, // recirculated // nonrecirculated //.

i.
Vapor removal.

F.
Emergency Stop: Push/pull buttons located at external doors that immediately terminate processing functions and activate alarms.

G.
Printer: Strip-chart impact type.

SPEC WRITER NOTE: Various data port options and monitoring systems are available.

H.
Data Port: For connection to computer to download real-time cycle performance data.

I.
Internal chamber illumination.

J.
Automatic Agent-Injection Systems:

//1.
Cleaning agent.//

a.
// Time based // Monitored //.

b.
// Alkaline // Acid // detergent.

//2.
Rinse agent.//

//3.
Disinfectant agent.//

//4.
Neutralization agent.//

a.
// Time based // Monitored //.

b.
// Alkaline // Acid // solutions.

//K.
Steam Booster Heater: Automatic steam-operated, hot-water booster heater to raise temperature of hot tap water by 44 degrees C (80 degrees F) with automatic compensating steam-control valve.//

L.
Steam Coils: Stainless steel, thermostatically controlled to maintain temperature in sump to reheat recirculated treatment solutions.  Sized to maintain temperature of 89 degrees C (190 degrees F) at average steam pressure of 345 kPa (50 psig).

M.
Treatment Pump: // 746 W (10 hp) // 5595 W (7-1/2 hp) // and with automatic self-cleaning debris filter.

SPEC WRITER NOTE: Removable center washing headers increase the width of units.

//N.
Center Washing Header: Removable.//

O.
Loading Accessories: Stainless steel.

//1.
Mouse-Box Rack: // 32 // 48 // box capacity.

a.
Quantity: [_____].//

//2.
Rat-Box Rack: // 12 // 16 // box capacity.

a.
Quantity: [_____].//

//3.
Pan rack.

a.
Quantity: [_____].//

//4.
Transfer cart.

a.
Quantity: [_____].//

//5.
Feeder-Bottle Basket: For // 237-mL ( 8-oz.) // 473-mL (16-oz.) // 946-mL (32-oz) // bottles.

a.
Quantity: [_____].//

SPEC WRITER NOTE: Equipment described in article below corresponds to symbol "HW-546" in "Room Equipment Guide."

2.4 cAGE, UTENSIL, AND CART WASHER

A.
Description: Washing unit capable of processing mobile carts and suitable for installation in pit shown on drawings.

B.
Tank: Welded stainless-steel tank section, with tank bottom sloped to sump.

C.
Housing Above Tank: Double-wall, stainless-steel construction, including doors; insulated; gasketed or welded watertight.

D.
Spray System: Multiple stainless-steel rotating spray arms, or oscillating header spray system with adjustable jets, mounted on interior that wash and rinse each side, top, and bottom of items being processed.

E.
Recirculatory and Drainage System: Stainless-steel construction, including structural members, piping, and components.

F.
Automatic Control: With adjustable timers for the following phases:

1.
Detergent Wash: Recirculating, at 82 degrees C (180 degrees F), with dump to waste, and under pump pressure.

2.
Clear-Water Rinse: Recirculating, at 82 degrees C (180 degrees F), with dump to waste, and under pump pressure.

3.
Final Clear-Water Rinse: Recirculating, at 82 degrees C (180 degrees F), retained for detergent wash of next cycle, and under pump pressure.

G.
Automatic Systems:

//1.
Detergent.//

//2.
Rinse-agent injection.//

//3.
Acid injection.//

H.
Steam Booster Heater: Automatic steam-operated, hot-water storage generator or booster heater to raise temperature of rinse water 44 degrees C (80 degrees F) in range from 43 to 88 degrees C (110 to 190 degrees F) when washing carts at rate of 5 per hour.

I.
Steam Coils: Stainless steel, thermostatically controlled located in tank and that maintain wash water at 82 degrees C (180 degrees F).

J.
Recirculating Pump: Maintain not less than 552 kPa (80 psig) at 16 L/s (250 gpm).

SPEC WRITER NOTE: Equipment described in Article below corresponds to symbol "HW-600" in "Room Equipment Guide."

2.5 TUNNEL CAGE WASHER

A.
Description: Unitized washing unit with separate rinse and dry sections that uses a belt to move cages through each phase of wash cycle.

B.
Construction:

1.
Welded stainless-steel tanks, washer frames, and cabinet.

2.
Insulated to reduce heat and sound transfer.

C.
Doors: Pneumatically operated sliding doors located between each section.

D.
Configuration:

1.
Prerinse zone.

2.
Two wash zones.

3.
// One rinse zone // Two rinse zones //.

4.
// Two // Three // dry sections.

5.
Unload zone.

E.
Water Pressure Delivery: Minimum 607 kPa (88 psig).

F.
Strainer: High-volume strainer with detachable vacuum unit.

PART 3 - EXECUTION

3.1 INSTALLATION


Install laboratory washing equipment according to manufacturer's written instructions.

3.2 TESTS

A.
Field test installed feeder-bottle washer and fillings stations as follows:

1.
Operating Test: Connect machine to utilities and operate for one hour through repeated full cycles.  During and after testing, there shall be no evidence of leaks, overheating, electrical failure, or other symptom of failure.

2.
Performance Test:

a.
Test washer using full load of soiled bottles.  Allow soiled bottles to dry for at least two hours before processing.  One full cycle shall produce items that are clean under visual examination.

b.
Test manifold bottle filler for proper operation according to manufacturer's written recommendations.

B.
Field test installed // glassware and utensil washers // and // cage washers // as follows:

1.
Operating Test: Connect machine to utilities and operate for one hour through repeated full cycles.  During and after testing, there shall be no evidence of leaks, overheating, electrical failure, or other symptom of failure.

2.
Insulation Test: After five minutes of operation, with water heated to minimum of 82 degrees C (180 degrees F), check exterior surface temperature of the machine at 3 random locations.  Exterior surface temperature shall not exceed 14 degrees C (25 degrees F) above the ambient temperature of the room.

3.
Performance Test: Connect machine to utilities; fill wash tank with water that is detergent charged and heated to minimum 82 degrees C (180 degrees F).

a.
Coat mixed load of items to be processed with artificial soil and allow to dry for two hours.

1)
Artificial Soil: Mix the following ingredients into a homogenous mixture and diluted with one part of distilled water to five parts of mixture.

	Ingredient
	Quantity

	Blood Agar Base (dehydrated)
	1 g

	Butter
	10 g

	Dehydrated Egg Yolk
	10 g

	Distilled Water
	50 mL

	Evaporated Milk
	15 mL

	Flour
	10 g

	Higgins India Ink
	4 mL

	International Printing Ink (A-646), diluted 1:1 with boiled linseed oil, plus 10 drops N/lNaOH
	3 mL

	Lard
	10 g

	Peanut Butter
	10 g


b.
Place items to be processed in machine and activate cycle.  Run each phase for // 10 // [_____] // minutes.  One full cycle shall produce items that are clean under visual examination.

3.3 PROTECTING AND CLEANING

A.
Protect equipment from dirt, water, and chemical or mechanical injury during the remainder of the construction period.

B.
At the completion of work, clean equipment as required to produce ready-for-use condition.

3.4 INSTRUCTIONS


Instruct personnel and transmit operating instructions in accordance with requirements in Section 01010, GENERAL REQUIREMENTS.

- - - END - - -
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