

SECTION 14300

COMMERCIAL ESCALATORS
PART 1 GENERAL

1.01
SECTION INCLUDES

A.
Section includes supply and installation of  [ TBC 1,2,3… ] [ indoor or outdoor ] [Glass or stainless-steel panel balustrade] escalator systems.

1.02

seq level1 \h \r0 
RELATED SECTIONS.   WORK BY OTHERS.

A.
Provision of proper building dimensions and suitable floor openings, properly framed with suitable reactions and finished in accordance with escalator shop drawings.  Variations not to exceed 1” at any point.


B.
Supporting structure for the escalators and enclosure walls, external railings, guards, closures, shutters and smoke barriers as required.


C.
Waterproof lower well space and lower pit drainage as required.


D.
Fire-rated exterior cladding of truss and finish from the edges of escalator deck covers, including ends, sides and bottom of truss in accordance with applicable and standard weight restrictions. 



(10 lbs. per square foot)


E.
Access panels or doors to interior of escalator if required by unusual layout conditions.


F.
Provision of flexible in-fill and finished flooring adjacent to floor plates and escalator after installation.


G.
Cutting of floors, walls, ceilings or partitions together with any repairs made necessary by such cutting.


H.
Painting and finish work required beyond that included in this Section.


I.
Electrical service to upper well including 3 phase main power supply power feed and fused disconnects to each controller.  Provide single phase 120 VAC electrical service and fused disconnect for light and convenience outlet in the upper well and all other electrical devices that are not a part of the escalator proper that may be required by local authorities.


J.
Provision of wiring and conduit from the closest well-way of each escalator group or single escalator to the fire-fighter’s control room and/or console as required.  Co-ordinate with Escalator contractor for size, number and location of conduit.


K.
Other work required for installation of the escalator(s) including, but not limited to, required changes to sprinklers, lighting, electrical, air conditioning and heating systems.

L.        Provide barriers for open well-ways during construction per OSHA Regulations.

M.
Protect escalator truss, steps, landing plates balustrades, handrails, and special metal finishes from damage during construction.

1.03
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REFERENCES

A.
ANSI/ASME A17.1-2000, Elevators and Escalators


B.
ANSI/NFPA 70, National Electrical Code.


C.
ADA, Americans with Disabilities Act.

1.04

seq level1 \h \r0 
SYSTEM DESCRIPTION

A.
ThyssenKrupp commercial escalator systems or approved equal(s) complete and as shown and specified.

1.05
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SUBMITTALS

A.
Product Data



1.
Materials and Finishes: Submit finishes data as requested.


B.seq level2 \h \r0 
Shop Drawings



1.
After receipt of the contract drawings, prepare and submit layout and installation shop drawings.


C.seq level2 \h \r0 
Samples



1.
Submit samples of finishes as requested.


D.seq level2 \h \r0 
Operation and Maintenance Data



1.
At contract closeout, submit three copies of manufacturer's standard operating and maintenance manuals.

1.06
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seq level2 \h \r0 
QUALITY ASSURANCE

A.
Manufacturer: ThyssenKrupp Elevator or approved equal.  


B.
Substitution Requirements: Manufacturers not specified under Manufacturer Article 1.06A shall submit, in writing to the bid calling authority at least fourteen (14) days prior to date of bid closing, the following information:



1.
Provide a list of five installations of similar application identifying the building            name, architect and owner, and their phone numbers. An approved escalator alternate manufacturer must have a minimum of ten (10) years of satisfactory experience in the fabrication and installation of escalators equivalent to those specified.



2.
Location of nearest parts warehouse.



3.
Provide names and qualifications of five (5) people who would normally service such equipment.



4.
A list of five (5) service customers whose similar equipment has been maintained for a period of five (5) years and names of contacts and phone numbers.  Failure to comply with the aforementioned will disqualify non-specified bidders. 

1.07
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seq level2 \h \r0 
REGULATORY REQUIREMENTS

A.
Comply with the latest editions of governing codes and ordinances in effect at time of bid.


B.
Permits, Tests and Inspections: Provide licences and permits and perform required inspections.

1.08

seq level1 \h \r0 
DELIVERY, STORAGE, AND HANDLING

A.
Protect finished surfaces during transport and handling.  Store materials and equipment in an area provided under other Sections.

1.09
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WARRANTY

A.
The installed equipment shall be warranted for one full year from date of acceptance against defects in materials and workmanship.  Repair or replace defective work.

1.10
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OWNER'S INSTRUCTIONS

A.
Instruct owner's representatives on operational features, special features, and provide operating instructions for owner use and maintenance.


B.
Provide keys needed for actuation of any operating device so equipped.

1.11
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COMMISSIONING

A.
Perform testing and adjusting to ensure that equipment is operating properly and to contract requirements.

1.12
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MAINTENANCE SERVICE

A.
Furnish maintenance and call‑back service on each escalator including periodic equipment examinations, adjustments, lubrication, cleaning, supplies and parts to ensure proper operation.


B.
Term of contract maintenance: Twelve (12) months.

PART 2 PRODUCTS

2.01
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MANUFACTURERS

A.
ThyssenKrupp Elevator or approved equal. 

2.02
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MATERIALS

A.
Aluminium: Extrusions per ASTM B221; sheet and plate per ASTM B209.


B.
Cold Roll Steel Sheet: ASTM A366.


C.
Structural Steel: ASTM A36.


D.
Stainless Steel: AISI, Type 304 Series, with brushed finish as specified.

2.03
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FINISHES

A.
All steel used for the truss construction shall be sand​blasted and shall receive one coat of anticorrosive primer, approximately 1.5 mils (40 μm).  All other steel components and castings shall receive the same protection against corrosion as the truss construction, unless they are treated by other anticorrosive measures mentioned separately.


B.
Clear anodising of aluminium parts shall be used.

2.04
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EQUIPMENT - GENERAL

A.
Each escalator shall be of complete unit construction of the cleat-step reversible type for ascending or descending passenger service.  The angle of inclination shall be 30 degrees from the horizontal.  Each escalator shall be furnished and erected as described herein.  [TBC Two or Three] flat steps are required at the upper and lower landings.


B.
Escalator Designation(s):  [ TBC ] 


C.
[Step Width:  40”.   Individual Truss width: 5’-0 ¼”  Overall pit width: 5’- 2 ¾”]



[Step Width:  32”.   Individual Truss width: 4’-4 3/8”Overall pit width: 4’- 6 ¾”]



[Step Width:  24”.   Individual Truss width: 3’-8 ¼”  Overall pit width: 3’- 9 ½”]


D.
Floor Designations:  [TBC]


E.
Vertical Rise:  [TBC]       

F.
Theoretical Capacity:   [ TBC 9,000  6,750, 4,500]   Passengers per hour.


G.
Speed:  100 fpm.


H.
Main Power Supply:  [208  480] VAC 3 Ph. 60 Hz.


[ TBC  OUTDOOR EQUIPMENT. ]


If the escalators are intended for an outdoor application, they shall be equipped as a minimum with the following.

A) Truss components: Provide two layers of epoxy/polymide type resin designed specifically for outdoor applications or hot-dipped-galvanised.

B) Oil/water separator and drainage port in lower well.

C) (TBC. Thermostatically-controlled truss and comb-plate heaters.)

D) Automatic chain lubrication

E) All exterior fasteners finished in stainless steel.  Internal fasteners with galvanised finish.

F) Steps with hermetically sealed bearings

G) All chains to be equipped with protective covers.  Includes drive, handrail and step-chains.

H) Nylon slider component for handrails.  Reinforced handrail drive.

I) Stainless steel handrail guides and tracks.

J) Stainless steel skirt panels.  Wood or composite backer-boards are not permitted.

K) All electrical components to be IP54 protection–rated.

2.05
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TRUSS

A.
The main truss sides shall be a lattice girder construc​tion welded from steel profiles with a 1/8" liquid-tight bottom soffit plate welded to the main truss side members.  Tubular truss members are not permitted.  There shall be no diagonal or bracing members secured to the inside face of the soffit in order to prevent the accumula​tion of dirt and dust.  The truss shall have a factor of safety as prescribed by ANSI/ASME A17.1.  The truss shall be designed for rigidity and strength to carry the passenger capacity load and machinery components including balustrades, and the weight of exterior covering of plaster or other material of equal weight.  The total weight of the exterior covering shall not exceed 10 pounds per square foot.  The main truss deflection under full load conditions shall not exceed 1/1000 of the support distance.

2.06
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ISOLATION MOUNTING

A.
The support angles at both ends of the main truss shall be mounted on isolation pads to prevent trans​mission of noise and vibration to the building structure.  Readjust​ment of the escalator alignment shall be possible at any time by means of jack bolts at the supports.  Prepare supports to suit local seismic zone requirements.


B.
Noise levels.  The escalator noise level shall not exceed 55 dBA when measured at a height of 3 feet above the comb-plate assembly.

2.07
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DRIVE MACHINE 

A.
A virtually noiseless escalator drive machine shall be located within the top end of the escalator well, outside of the step band.  The complete drive unit including brake and speed governor must be easily accessible without removal of steps.  The AC escalator drive motor with flanged reduction gear shall be arranged verti​cally.  The connection between drive motor and reduction gear shall be via a flexible coupling, suitable to dampen the start-up movement.  The reduction gear shall be located in a mono-block housing. A combined bevel and spur gear (helical-design) or worm gear shall be used as reduction gear.  A circulating pump for oil cooling is not permitted.  Synthetic oil shall be used in order to prolong the intervals between oil changes.  The machine’s drive sprocket shall be connected to the main step drive via a duplex chain as a minimum. 


B.
The complete drive assembly shall have a power factor of not less than 0.86.

2.08
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MOTOR

A.
The escalator motor shall be an AC flange mounted unit, coupled to the reduction gear and the motor shall be protected by electro-magnetic overload devices and thermistors within the motor.  A fly-wheel shall be provided on the AC motor and shall be designed to facilitate mechanical-hand winding of the escalator.


B.
The escalator shall be able to start under full load conditions.  The driving motor shall be protected to NEMA 3 or IP54 as a minimum.  Starting current shall not exceed 4 times the running current.  Wye-Delta starters shall be used.  Motor rating shall be stated in the bid submission.


C.
The drive motor shall operate at a maximum speed of 1200 rpm maximum at a voltage frequency of 60Hz. 

2.09
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BRAKE

A.
A dual circuit fail safe brake system consisting of a brake release solenoid with two separate lifting pins and independently operating brake shoes shall be provided on the drive motor shaft.  Each brake shoe shall be able to stop the fully loaded step band. The electro-mechanical safety brake shall have a large diameter with a maximum brake surface pressure of 29 P.S.I. (200 kPa) on the brake lining in order to prolong its life.



For safety reasons, the ability to move the escalator via hand-winding the flywheel on the free shaft end of the motor shall be provided for.


B.
An auxiliary brake shall be provided per Code requirements for escalators utilising chain connection between the drive machine and main shaft.  The auxiliary brake shall be capable off stopping the fully-loaded escalator within the code-rated stopping distance.

2.10
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CONTROLLER

A.
Main switch, motor protection and control devices shall be installed in a NEMA-rated cabinet that shall be situated in the upper machinery space of the escalator.  The cabinet shall be supplied according to ANSI/ASME standards by the escalator manufacturer.  It shall be comprised of a steel enclosure with all required relays, automatic circuit breaker and terminals completely wired for the escalator control.  Fault annunciation shall be provided to identify activation of specific escalator safety devices.

B. The escalator controller shall incorporate an electronic fault diagnostic system. This fault diagnostic system shall log statistical data on the operation of the escalator. The system shall include memory to store escalator fault causing shut down.

C. The escalator controller and fault diagnostic system shall include a clear text display in the appropriate national language to allow immediate identification of the cause of a shutdown. The display shall be located at the controller. The display system shall provide the necessary characters for displaying programmable messages and fault conditions. Operation of the fault diagnostic system shall be possible at the display point via menus and keypads adjacent to or contained as part of the display system.


D.
Each escalator shall be provided with a pendant style running button assembly to operate the escalator during maintenance. Plug-in connection devices for the pendant station shall be provided at both ends of the escalator within the well space beneath the floor plates. The pendants shall include constant-pressure push buttons to operate the escalator in either direction and must be equipped with a maintenance-operation stop button.  A minimum of 10’-0” of cable shall be provided. 

2.11
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UPPER REVERSING STATION

A.
The upper reversing station and drive shall include precision-machined step chain and handrail drive sprockets on a common shaft rotating on roller bearings.  The drive shall be designed to substantially match speeds of the step band and handrails.


B.
Mechanical guards shall be provided at the step band return area to improve safety for workmen within the machinery space.

2.12
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LOWER REVERSING STATION

A.
A step chain tensioning device shall be mounted at the escalator bottom end within the main truss and be easily accessible.  Constant and even tension of the step chains shall be achieved by two adjustable compression springs.  The step-return shall be guided by a sliding tension carriage assembly.


B.
Mechanical guards shall be provided at the step band return area to protect maintenance personnel working within the machinery space.


C.
A permanently installed switch to eliminate the power during maintenance and repair work shall be provided in the lower reversing station.

2.13
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STEP BAND

A.
The step band shall consist of consecutively running steps powered and spaced with heavy chain designed for long life and quiet operation.  Two high precision rolled flat link hardened chains with a maximum pitch of 5.313" shall be provided to connect the steps to an endless step band.  The chains shall have neoprene rollers with ball bearings on each link bolt in order to provide a silent run of the step band. Minimum chain breaking strength shall be 27,975 pounds (120 kN).

B. Chains forming the step band shall include neoprene rollers at the step support points. Rollers at the step support points shall include lifetime lubricated ball bearings with a minimum dynamic load capacity of 2200 lbs. (1000 kg) and shall be no less than three inches (75 mm) in diameter. 

C. 
Chain pins between step support points shall be provided with intermediate neoprene rollers to increase the operating efficiency of the escalator. These rollers shall be provided with lifetime lubricated ball bearings or journal bearings. If journal bearings are used, roller diameters shall be somewhat smaller than those at the step support points to prevent twisting of the chain on the straight sections of guide tracks.

2.14
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STEPS

A.
The steps shall be fully die-cast aluminium units and be inter​changeable.  Under a load of 1320 lbs. (600 kg.), the deflection at the step-center shall not exceed 0.047" (1.2 mm).  No permanent deformation shall remain upon removal of the load.  The step risers shall be grooved and inter-mesh with the leading edge of the adjacent step tread thus increasing the safety.  The interchangeable die-cast steps shall have grooved treads of 0.226" (5.75 mm) width.


B.
Each step shall run on four rollers.  Step rollers shall consist of aluminium bodies fitted sealed bearings, and long-life neoprene vulcanised to the body.  The dynamic carrying capacity of each step roller bearing shall be at least 2200 lbs. (1000 kg.).  The rollers shall have a diameter of not less than three inches (75 mm).  Two steps shall be arranged to run horizon​tally at each landing of the escalator.  

C.
The replacement of steps shall be capable of being performed without the removal of the decking or skirting panels.


D.
Steps shall be powder-coated with a silver finish.  Each step shall be provided with yellow painted demarcation lines on each side adjacent to the skirt panel and at the front and rear edge of the step tread per code.


E.
Step guide rails on the passenger side shall be formed using U profiles from lacquered sheet steel to protect the chain from external influences. All other track shall be formed using galvanised sheet steel.

2.15
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COMBPLATES AND FLOORPLATES

A.
The comb plate assemblies at the upper and lower escalator ends shall be fitted with easily exchangeable comb segments made from a special cast aluminium alloy, and with comb teeth engaging deeply with the step tread surface.  Step inlet guides at top and bottom landing shall ensure an accu​rate meshing of steps into the comb segments.  Each comb-plate shall be fitted with safety contacts to stop the escalator if a foreign object is caught between the comb teeth and the step. (The maximum distance between the upper surface of the tread and the upper surface of the comb-plate shall be 1‑13/16" (45 mm).


B.
The floor plates covering the machinery spaces at each escalator end shall be removable light​weight plates of rigid construc​tion and shall have a ribbed aluminium surface with black in-filed grooves.



The floor-plate shall be set to the finished floor level.


C.
The operating noise level of the escalator shall not exceed 55 decibels when measured at a height of three feet above the comb-plate assemblies.
2.16

seq level1 \h \r0 
CONTROL

A.
A control station at both upper and lower landings shall be provided which includes a key actuated direction starting safety switch and a key actuated stop switch. The control station shall be located in the newel end skirt deck at the ends of the balustrades.

B. A Code compliant emergency stop station shall be provided at each end of the escalator. The emergency stop shall be located in accordance with governing Code requirements and shall be covered by a transparent cover and alarm.

C. Starting of the escalator in normal continuous operation mode shall only be possible using a safety key switch.

2.17
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HANDRAILS AND HANDRAIL DRIVES

A.
The two endless handrails shall consist of a black [ colored optional ] synthetic rubber compound with low-stretch steel cord reinforcing and side plies of nylon.  The hand​rail entries at the balustrade ends shall be equipped with handrail inlet plates or brushes fitted with safety contacts. Handrail inlet devices shall be designed to activate when an obstruction enters the device reducing potential injury to the object entering the device. The hand​rails shall be driven in both directions synchronously with the step band via the main shaft. Handrails shall have a minimum breaking strength of 3600 lbf (16 kN). 

B. In order to reduce wear and specific strain, the handrail shall be pressed against the driving wheel by an adjustable pressure belt, or cluster roller assembly.  The handrail drive shall be situated in the upper landing area of the escalator.

C. Handrail newel ends shall be provided with a minimum radius of 17.32" (440mm) to provide long handrail life. Newel ends shall be furnished with sealed rollers fitted with bearings to minimise handrail wear.

D. Handrails shall be centrally located on the balustrade.

E. Guide tracks used for the handrails shall be either galvanised steel or stainless steel.

2.18
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SAFETY DEVICES

A.
The escalators shall be equipped, as a minimum, with the following safety devices:



1.
Chain safety contacts to ensure the immediate stopping of the machine in the event of excessive chain stretch or breakage.



2.
Comb-plate contacts to operate and stop the escalator if the comb-​plate is moved from its normal working position when objects are lodged between the treads and the comb-plate.



3.
Handrail-inlet safety devices at the entry-point of the handrail into the balustrades.  These switches when tripped shall immediately stop the escalator electrically in order to avoid passenger injury or equipment damage.



4.
Controller phase loss protection.



5.
Emergency stop push buttons with covers and audible alarm located at each end of the escalator in the balustrade decking and newel.



6.
Maintenance cable sockets in both upper and lower reversing stations.



7.
Means for hand winding of flywheel in order to move the step band manually if required.



8.
Step running control devices within the step band with 5 actuation points at each end of the escalator.  System designed to stop the escalator if and when damage to the steps or to the rollers occurs.



9.
Speed governor for the control of over​-speed and/or unintended reversal.



10.
Secondary brake located on main drive shaft. 



11.
Stop switches as control circuit breakers in both reversing stations.



12.
Protective maintenance guards in reversing stations.



13.
Missing step and broken-step device.



14.
Handrail speed monitoring device.



15.
Lighting in upper and lower wells.



16.
Ground lugs shall be provided to ground the truss to the building ground system



17.
Green fluorescent step demarcation lights under steps at top and bottom).



18.
Four skirting micro switches (two at each landing) to stop the escalator if a foreign object becomes wedged between the step and the skirting.

19.      Factory-installed skirt safety brushes.



 20.
Step up-thrust device at lower landing to stop the escalator if a foreign object becomes wedged between the riser and tread of adjacent steps.

2.19
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CEILING GUARDS  (Where applicable)

A.
Where the escalator handrail center-line (diagonal) intersects with a horizontal surface (e.g. ceiling etc.), the angle of the intersection shall be protected with apex guards fabricated from clear plastic and designed to minimise potential pinching hazards in accordance with applicable governing Code. Guards shall be provided and installed by the escalator supplier.

2.20
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[TBC: GLASS OR STAINLESS STEEL] BALUSTRADES
            A.  Handrails shall be directly supported on formed steel guides mounted on top of the balustrade.  Balustrade height shall be a consistent 39.37" (1000 mm) for the entire length of the escalator.  

B. [Clear glass panels constructed of ANSI Z97 code rated tempered glass with a thickness of 3/8” shall be provided.  Glass joints shall be vertical in reference to the landing’s horizontal plane.]

C. [High-deck stainless steel balustrades shall be vertical or angled and finished in AISI 304 brushed stainless steel with a high outer-decking design.]

D. Stationary skirt panels adjacent to the step must be rigid and permanently coated with a friction-reducing compound.  Skirting shall be finished in [ TBC Black carbon steel or AISI 304 brushed no. 4 stainless steel ].  Wood or composite backer boards are not permitted.  Skirt panels shall be designed and constructed to meet ASME A17.1-2000-2002 or the latest code requirements regarding loaded gap / skirt deflection performance. 

E. Skirt panels shall be designed to provide a flush transition between the skirt and inner decking above with no protruding edges. The skirt height along the entire length of the escalator shall be at least 7- 1/4" at right angles to the step running line.  Factory-installed Skirt brushes shall be provided per ASME A17.1-2000-2002 or the latest code requirements.

F. Decking profiles on both side of the step running line shall be parallel to the step running line and shall transition in wide arcs from horizontal to inclined portions of the escalator.

G. The decking profiles shall consist of sturdy [ TBC: anodized, brushed aluminium or stainless steel with AISI no. 304 brushed finish ].
H. The visible external cladding to both sides of the truss beneath the glass balustrades and surrounding the upper and lower well spaces shall be provided under other Sections.

I. If the escalators will be exposed to direct sunlight at least part of the day, the manufacturer shall include provisions to accommodate the impact of thermal expansion where dis-similar materials are used for balustrade and decking components.

PART 3 EXECUTION

3.01
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EXAMINATION

A.
Verify that the building conditions are suitable for the commencement of escalator work described in this Section.


B.
Verify building support dimensions are of correct size and within tolerances.


C.
Confirm electrical power is available and suitable for hook-up.


D.
Report defects or deficiencies.


E.
Do not proceed with work until unsatisfactory conditions are corrected.

3.02
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PREPARATION

A.
Arrange for temporary electrical power to be available for installation work and testing of escalator components.

3.03
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INSTALLATION

A.
Install in accordance with ANSI/ASME A17.1-2000 and applicable local codes.


B.
Install escalator components as specified and required for a complete operating escalator system.

3.04
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FIELD QUALITY CONTROL

A.
Perform periodic field inspection as work is performed to confirm installation in accordance with project requirements.


B.
Perform system testing to verify that the required performance criteria have been met.


C.
Furnish test and approval certificates issued by jurisdictional authorities.

3.05
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DEMONSTRATION


A.
Arrange for and perform a final check of escalator operation with the owner or owner's representative present prior to turning each escalator over for use.  Demonstrate that the complete system is operating properly.


END OF SECTION
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