SECTION 15992-B
SASH POSITIONING SYSTEM AND PREFORMANCE REQUIREMENTS

 (AS A PART OF THE TOTAL LABORATORY AIR FLOW CONTROL SYSTEM)

 Revision-April 16, 2007

Part 1   GENERAL

Drawings and general provisions of Contract, including General and Supplemental Conditions and Division-1 Specification, apply to work of this section.

1.01. System DESCRIPTION 
A. New Accu*Aire fume hoods: Provide a sash positioning system designed to automatically open and close or automatically close with manual opening of a fume hood sash, designed as a separate but contributing and essential element to the Total Laboratory Air Flow Control System (Total LAFCS).
B. New and existing fume hoods provided by alternate manufacturers: Provide adaptor kits for new and existing vertical rising sash fume hoods to allow conversion to, modification and installation of chain drive for fume hoods of alternate manufacturers having cable or chain sash and counterweight suspension systems to allow installation and operation of Accu*Aire Sash Positioning System (sPs).

1. Provide specifically designed Accu*Aire engineered kits for conversion of alternate manufacturer’s fume hood to allow installation and proper operation of Accu*Aire sPs.
2. Alternate manufacturer’s fume hood converted to allow installation and proper operation of Accu*Aire sPs shall not be guaranteed to meet Total Laboratory Air Flow Control System (Total LAFCS™ ). 

1.02. Preformance Required 

A. The sash positioning system (sPs) consists shall consist of motion-presence sensor mounted on the front of the hood, a digital controller receiving signals from the motion-presence sensor, a 120 v.a.c power source and an electrical motor served and controlled by the controller that is connected to and causes a jack shaft with timing pulleys or sprockets for driving by imparting motion to the suspension chains of a fume hood which are in turn connected to the hood sash and counterweight. 

1. When programmed to open and close the sash based on user presence:

a. sPs shall open the sash from full closure to a mid height opening in [2 to 10] seconds when the hood users enters the user presence zone and from any opening achieve full sash closure in [ 10 to 30 ] seconds.

b. sPs shall fully close the sash from any opening after an adjustable delay [ adjustable from 1 seconds to 9999 seconds ] after the user exits the user presence zone

2. When programmed to close the sash without user presence:

a. sPs shall fully close the sash from any opening after a delay of [adjustable from 1 seconds to 9999  seconds]  when the user exits the user presence zone

b. Opening of the sash shall be accomplished manually by the user.

3. Should the user re-enter the presence zone during closure, the sPs in either mode shall immediately disengage downward motion of the sash. When the user exits the presence zone, after a delay the sPs controller will again initiate downward sash motion until full sash closure is achieved.

4. Use of a Under Sash Pressure Sensitive Safety Switch attached to the bottom edge of the sash that, when activated by a contact force of 24 ounces or more disengages the downward motion of the sash.  The sPs controller resets when the interference load is removed from the switch. 
B. The sPs shall incorporate the following [optional] features;

1. Use of a pad switch with pad installed in front of the hood on the floor functioning such that as long as a sufficient load is applied to the switch to activate it, the sPs motor will not activate and cause the sash to close.  The sPs controller resets when the sufficient load is removed from pad switch
2. Use of a Under Sash Pressure Sensitive Safety Switch attached to the bottom edge of the sash that, when activated by a contact force of 8 ounces or more disengages the downward motion of the sash.  The sPs controller resets when the interference load is removed from the switch. 
3. Full sash closure when an emergency room purge mushroom button at lab room egress path is activated.

4. Sash shall open when user walks into user detection area and push to open button is activated by user. 
5. Partial sash closure with position set by a feed back signal from the LAFCS needed to re-establish correct fume hood set point face velocity when hood exhaust flow is reduced because of factors beyond the control of the LAFCS (i.e. fan belt slippage).  

6. Use of a non dedicated Fieldbus Controller in place of standalone PLR to control and process all analog and digital I/O for sash opening and closing sequences. Fieldbus Controller use [Ethernet TCP/IP, Modbus RTU, Modbus TCP/IP, LonWorks, others] communication protocol to report back to Building Automation System. 
1.03. The sPs shall be an element and part of a Total LAFCS consisting of :

A. A high speed digital closed loop laboratory air flow control system that meters, sums, and controls hood and room exhaust flow control, and resets room supply in an offset, slaved and controlled  way so that a slight negative pressure is produced to have constant infiltration flow in the lab room from adjacent neutral pressure spaces.

B. A vertical rising sash fume hood design and constructed for constant face velocity, variable air volume flow control complete with a sash positioning system that automatically opens and closes or closes only the fume hood sash when user presence is no longer detected in front of the hood sash opening or a sash safety assistance to cause the user to close the hood when exiting the detection zone in front of the hood sash.   

1.04. RELATED WORK SPECIFIED ELSEWHERE

A. Division 11
Laboratory Equipment 

B. Division 12
Laboratory Case Work

C. Division 15 
Plumbing and Sheet Metal Duct work

D. Section 15920 
Sequences of Control

E. Section 15990-A 
Laboratory Air Flow Control System (LAFCS) and Performance Specification (as part of a TOTAL LAFCS)


F. Section 15990-B
Vertical Rising Hood Sash Positioning System and Performance Specification (as part of a TOTAL LAFCS)

G. Section 15990-C
Variable Air Volume, Constant Face Velocity Fume Hood and Performance Specification (as a part of a TOTAL LAFCS)  

H. Division 16
Electrical Fitting and Connections

I. Division 16
Field Installed Electric Wiring

1.05. REFERENCE CODES AND STANDARDS - LATEST REVISIONS

A. ANSI/ASHRAE 90A - Energy Conservation in New Building Design 
B. ANSI/ASHRAE 110 Standard for Testing Performance of Fume Hoods, Latest Revision

C. ANSI/AIHA Z9.5 Laboratory Ventilation, Latest Revision 
D. ASTM-E-84: Standard Test Method for Surface Burning Characteristics of Building Materials
E. International Mechanical Code, 2003 or latest revision
F. NFPA 45 - Fire Protecting for Laboratories Using Chemicals, latest revision

G. SEFA 1-2005 Laboratory Fume Hoods
H. SEFA 2.3-1997 Installation of Scientific Laboratory Furniture and Equipment
I. SEFA 8-1999 Laboratory Furniture, Casework, Shelving and Tables
J. UL 508 - Industrial Control Equipment
K. UL 1805 - Laboratory Hoods and Cabinets
L. UL 3101 - Underwriters Laboratories
1.06. SUBMITTALS

A. Submit shop drawings under provisions of Section 01300:  Indicating components, assembly, dimensions, weights and loadings, required clearances, and location and size of field connections. 

B. General product data - Submit under provisions of Section 01300:  Submit product data indicating rated capacities, weights, specialties and accessories. 

C. Submit manufacturer's installation instructions under provisions of Section 01300.

D. Quality control submittals:  Design data and - operation and maintenance. 

1. Submit operations data under provisions of Section 01700.

2. Include start-up instructions, maintenance data, parts lists, controls, and accessories. Include troubleshooting guide. 

3. Submit maintenance data under provisions of Section 01700. 

1.07. DELIVERY, STORAGE, AND HANDLING 

A. Manufacturer shall deliver products to site under provisions of Section 01600.

B. Owner or receiving contractor shall store and protect products under provisions of Section 01600. 

C. Comply with manufacturer's installation instructions for rigging, unloading, and transporting units. 

D. Owner or receiving contractor shall protect units from physical damage.

1.08. WARRANTY

A. The complete unit shall be covered by a parts warranty during the first year of operation.  This warranty period shall start on the date of start-up or six months after the date of shipment.

B. Labor warranty during the unit’s first year of operation shall be provided by the installing contractor.

Part 2   PRODUCTS
2.01. General

A. Power supply and wiring to include 120 VAC, 60 Hz shall be provided by Division 16.

B. Low voltage power supplies, wiring, and other devices shall be furnished and installed as a part of the SPS.

2.02. SpeCific Sps Preformance REQUIRED ELEMENTS and Features 

A. Electronic sPs controller, drive, and dc power supply.
1. The electronic sPs controller shall consist of a standalone digital programmable relay logic controller (PLR) complete with electric drive motor, motor drive controller and clutching mechanism.
a. The sPs controller shall have
1) independently adjustable forward and reverse current limiter to motor

2) built in time delay ranging from 1 sec to 9999 sec
3) built in Real Time Clock for time of day resets

4) externally adjustable potentiometers for setting rate of sash opening and closing speed

5) externally adjustable open sash and close sash set points

6) connectivity for program changes 

b. The electric drive motor shall be a variable speed dc driven with metal geared drive train complete with clutch that disengages the motor and allows the sash assembly to be free wheeling when the motor is not engaged.

2. The 24 vdc power supply shall be UL 60950 listed and approved.

B. Drive train and Motor Sub-Assembly 
1. Motor sub-assembly shall consist of geared electric dc motor, clutching mechanism, primary belt drive, belt drive bearing supports, and sheet metal housing.

a. All belt drive timing pulleys material shall be aluminum or equivalent, no plastics allowed.
b. All timing belts shall have .200” pitch

c. Primary belt drive bearing supports shall be oillite bronze bushings ( SAE 660) or equivalent

d. All sprockets shall be steel or cast iron with 3/8” pitch (#35)

2. Motor Sub-Assembly with jack shaft assembly shall be attached to the top of the fume hood with drive sprockets in contact with counter weight suspension chains on both sides of the hood.  

3. The motor sub-assembly, through a primary drive belt, shall apply clockwise or counter clockwise rotation with sufficient torque to turn jack shaft assembly via secondary belt drive or chain drive.
4. Motor sub-assembly jackshaft shall be supported by oillite bronze bushings (SAE 660).

5. The jackshaft assembly, having multiple bearing supports, through sprockets mounted on either end of it, provide linear motion to the chains that are attached to both the sash and to the slab counter weight causing controlled sash assembly movement. 

C. Motion & Presence Sensor shall
1. Use a floor reflection method active infrared combination motion and presence detector
2. Have adjustable detection patterns and sensitivity
3. Have a minimum of four adjustable operating frequencies,
4. Adjustable time delay on stationary object detection timer
D. Under Sash Safety Sensor Switch shall attached to the bottom of the sash and incorporate the following 

1. active when subject to a force of  24oz [8 oz Optional] to stop the sash from moving, with reset accomplished by removal of the obstruction
2. a high durability PVC exterior covering for protection against chemicals splashes
3. the under sash safety switch shall be wired to the sPs controller
E. Pad Switch Sensor shall be installed on the floor in front of the fume hood directly in the user work area [Option feature] 

1. a high durability PVC exterior covering for protection against chemicals splashes
2. with pad switch wired to the sPs controller.
F. Switches

1. All switches mounted on face of fume hood must have name plate or legend.

G. Enclosure Protection

1. All controllers, low voltage transformers, and power supplies shall be in an enclosure to protect them from small falling objects, dust, and small leaks, splashes, or drips
2. Enclosure shall be located atop the fume hood or wall mounted adjacent to the top of the fume hood.

3. Electrical devices not enclosed shall have all wire junction or termination points protected against grounding or shorting out due to local environment

H. Protective coatings applied to Metal Fabrication 

1. All sheet metal parts that make up drive or motor box assembly must be coated to prevent rust. All finishes must be free of dirt or matter and have a uniform color drive train component additions to fume hood must be able to with stand chemical environment and mechanical loadings associated daily fume hood usage
2. Protective Coating applied to metal parts shall be a polyester triglycidyl isocyanurate (TGIC) powder, applied via an electrostatic charged process to ensure a full and uniform powder coat coverage which is then baked

a. to yield a thickness of 6 to 8 mils

b. to producing a high gloss smooth a chemically resistant and durable finish.

2.03. APPROVED MANUFACTURERS:

A. Accu*Aire – Sash Positioning System, sPs
Part 3   EXECUTION

3.01. INSTALLATION

A. Instrumentation

1. Programmable Logic Relay Controller

a. Input Power: 20-28 Vdc, 150 mA

b. Inputs

1) 12ea, 24V/3.2 mA DC Digital Input

2) 4 ea, 10 bit 0-10Vdc Analog Input 

c. Outputs- 8ea, Resistive: 8A/point; Inductive: 4A/point

d. Real Time Cock with power failure back up

e. Retentive Flash Memory

f. Normal Operating Temperature: +32 ºF to +104 º

2. Low Voltage DC Motor Drive

a. Input Power: 115/230 VAC +/- 10%

b. Output Voltage: 0-12 or 0-24 Vdc

c. Continuous Output Current: 4 A
d. Max Output Current: 7.5 A for 10 sec.

e. Normal Operating Temperature: +50ºF to +104 º

3. Spring loaded Recoil Reel, Sash Position Transmitter

a. Input Power: 10 V DC

b. Output Signal: 0-10V DC

c. Accuracy: ± 5%

d. Linearity: ± 0.1% across range

e. Normal Operating Temperature: +32 ºF to +104 º

4. Presence Sensor

a. Input Power: AC/DC 12-24V, ±10%

b. Power Consumption: 2VA or 80mA max.

c. Normal Operating Temperature: 32 ºF to +104 ºF

d. Max Installation Height: 9ft

e. Presence Timer Setting: 2, 15, 60 sec & infinity

f. Response Time: 0.01 seconds

5. Presence Sensor Matt Switch

a. Input Power: 24 vdc

b. Force Actuation: 7 psi at any point

c. Normal Operating Temperature: 32 ºF to +104 ºF

6. Under Sash Pressure Sensitive Safety Switch
a. Input Power: 24 vdc

b. Force Actuation: 24 oz max.

c. Normal Operating Temperature: 32 ºF to +104 ºF

B. New installations – Align and lubricate the sash suspension system to ensure that sash movement requires less than twelve pounds force to over come suspension and drive static friction to initiate sash movement.

C. Existing installations

1. Align, clean and lubricate the sash suspension system to ensure that sash movement requires less than twelve pounds force to over come suspension and drive static friction to initiate sash movement.

2. Where installation of adapter kit for modification for chain drive feature with fume hood having cable sash and counterweight suspension system, install the kit and ensure that sash movement required is less then twelve pounds force to overcome completed suspension and drive friction to initiate sash movement.
3. Remove sash locks or sash stops on existing fume hood

D. Provide power wiring to the unit

1. Check wiring before powering

2. Cycle the controller to ensure free sash movement takes place

E. Tune and test the functioning of the sPs controls to satisfy the Sequence of Control for the sPs
1. Tune

a. Set close and open set points
b. set rate of opening and closure

c. set forward and reverse current limiter for drive motor

d. set photo-eye limits and mode of operations

2. Test and validate proper operation of 

a. Photo-eye

b. Under sash safety switch

c. Pad switch if provided
F. Prove and validate connectivity to the BAS if Fieldbus Controller is provided.

3.02. FIELD QUALITY CONTROL

A. Manufacturer's field services 

1. Unit manufacturer shall provide start up service, field testing, and instruction to owner's personnel on operation and maintenance of units for a minimum of 2 hours.  Provide 10 days prior notice to owner.

2. Factory trained service technicians employed by sPs installing contractor to start up system.

a. Technicians shall be trained and experienced on work they conduct.

b. Technicians shall utilize comprehensive report forms to document results.

c. Upon completion of work, report forms shall be signed by technician and included in owner's manual.

B. Follow manufacturer's start up procedures.

1. Verify interlocks.

2. Test and verify operation of safety controls.

3. Calibrate controls.

C. During test and start up procedure, concurrently instruct owner's operating personnel.

D. Prepare and start systems under provisions of Section [01600] or [01650] 

3.03. DEMONSTRATION 

Provide systems demonstration under provisions of Section [01670.] 

A. Demonstrate system operation and verify specified performance. Refer to Section 15990. 

END OF SECTION
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