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SECTION 14 2100 - MACHINE-ROOM-LESS (MRL) TRACTION ELEVATORS

PART 1 - GENERAL

MACHINE-ROOM-LESS (MRL) TRACTION ELEVATORS 14 2120-1






NORTHWESTERN UNIVERSITY
PROJECT NAME FOR:

JOB #

15

ISSUED: 2024.1
2. Evanston Building Code.
Life Safety:

1. NFPA 101 - Life Safety Code.
2. Evanston Fire Department.

Handicapped Accessibility:

1. Americans with Disability Act.

2. ANSI A-117.1 — Accessible and usable Buildings and Facilities Accessible to, and Usable
by, the Physically Handicapped.

3. lllinois Handicapped Accessibility Code.

Laws: Any other Ordinances and Laws applicable within the governing jurisdiction.

CODES AND STANDARDS (CHICAGO CAMPUS)

General: Contractor shall comply with most-stringent applicable provisions of the following
Codes, Standards and Laws, including revisions and changes in effect on date of these
specifications.

Elevator:

1. ASME A17.1 - Safety Code for Elevators and Escalators.

2. ASME A17.3 - Safety Code for Existing Elevators and Escalators.

3. lllinois Elevator Safety and Regulation Act.

Electrical:

1. NFPA 70 - National Electrical Code.

2. NEMA - National Electrical Manufacturers Association.

3. Chicago Electrical Code.

Building:

1. International Building Code.
2. Chicago Building Code.

Life Safety:

1. NFPA 101 - Life Safety Code.
2. Chicago Fire Department.

Handicapped Accessibility:

1. Americans with Disability Act.

2. ANSI A-117.1 — Accessible and usable Buildings and Facilities Accessible to, and Usable
by, the Physically Handicapped.

3. lllinois Handicapped Accessibility Code.

Laws: Any other Ordinances and Laws applicable within the governing jurisdiction.
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1.6 ACTION SUBMITTALS

A. Product Data: Include capacities, sizes, performances, operations, safety features, finishes, and
similar information. Include product data for car enclosures, hoistway entrances, and operation,
control, and signal systems.

1. Power Data: Contractor shall provide electrical calculations for all three-phase and
single-phase feeder requirements. The electrical calculations shall include full load
maximum current, cab lighting current, in-rush current and maximum heat loads.

2. Test Data: Contractor shall provide certified laboratory test reports on components as
specified or required by referenced codes.

B. Shop Drawings: Provide to Architect and Facilities Operations Elevator Program for review and
approval:

1. Control room plan indicating equipment sizes, location of equipment and location of
electrical service connection.

2. Vibration/noise transmissibility characteristics, including both mechanical and electrical,
for all power transmission components and the method of elimination/ attenuation of all
potential vibration/noise transmission.

3. Section thru the hoistway indicating the size, weight, location and support spacing of the
guide rails with support detail and fastening methods.

4. The location and required capacity of the hoisting beam, which is to be furnished and
installed by the Contractor.

5. Structural loads imposed by the elevator to the guide rails, support brackets, and building
structure.

6. Sizes and location of blockouts, back-up material and openings required for hoistway,
hoistway entrance doors, and hall fixtures.

7. Interior details of elevator car and detail drawings of all control and signal panels,
including views of wall stations, car operating panel, etc.

C. Keying: Contractor shall coordinate all keying with the Owner. Key switches shall be the

Contractor's standard unless otherwise specified

D. Samples for Initial Selection: For finishes involving color selection.

E. Samples for Verification: Contractor shall provide three (3) samples for each material furnished.
4 inch by 4 inch samples of manufacturer's standard
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2. Award of Contract: Contractor shall not proceed until the contract is signed by the

Owner. Owner may provide written notification to proceed prior to signing contract. Date
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4, Machine Space Lighting: Adequate lighting (minimum 20 ft-c) shall be provided in the
machine space. At least one covered dual 4' light fixture with LED illumination shall be
provided for each elevator. One light switch shall be provided at the top floor inside each
hoistway. One duplex GFl-type outlets shall be provided in the machine space. A
second light fixture shall be provided in the machine space connected to the Control
Room light switch to provide adequate lighting of the hoist machine for the Video
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4, Capacity: < Existing > < Passenger: min. 3500# Class A loading > <Service: min.
4500# Class C-3 loading > <Service: min. 8000# Class A loading > Pounds —
<Loading Class calculated>
5. Speed: <existing/calculated speed> FPM.
6. Stops: <existing/calculated number of stops>
7. Openings: <existing/calculated number of openings>
8. Floors Served: <existing/new nomenclature of floors>
9. Travel: <existing/calculated travel of elevators> Feet.
10. Entrance Size: <existing> <Passenger: min 42” wide x 84” high> < Service: min.
54" wide x 90” high >.
11. Entrance Type: <existing> < Passenger: center opening> < Service: side opening
or Peele bi-parting doors> Opening.
B. Design Parameters: The elevator system shall be designed, installed and adjusted to meet the

following requirements:

1.

Flight Time: The elevators shall arrive at the next typical floor with the doors open two-
thirds within <calculate> seconds from the start of door closing movement. This shall be
accomplished regardless of load on the elevator or direction of the elevator.

Door Motion Times: The elevators shall open its doors within <calculate> seconds. The
elevators shall close its doors within <calculate> seconds or the minimum allowed by
Code, whichever is greater. Door times are measured from the start of movement until
movement is stopped.

Floor Accuracy: The elevators shall stop within 1/4" of floor regardless of load or
direction and re-level to within 1/4" during loading/unloading.

Speed: The elevators shall operate within 3% of the contract speed regardless of load or
direction.

Ride: The elevators shall operate smoothly, with less than 30 mg horizontal acceleration
peak-to-peak, less than 4.0 feet per second-squared vertical acceleration and less than
8.0 feet per second-cubed vertical jerk.

Noise: The elevators shall operate quietly, with less than 55 dBa within the cab with the
doors closed, 60 dBa with door operation and 75 dBa within the machine room. Noise is
measured with a Dranatz Sound Meter on the A scale with the background noise less
than 45 dBa.

Loading: Class C-3 elevators shall be rated for single load of 80% of elevator capacity
(3600# minimum if 4500# capacity cab) and a load distributed evenly between the 2
axles (1800# / axle).

Electrical:

a. Mainline Feeders: The elevator shall have a starting current of less than
<calculated starting current> amps and a running current of less than
<calculated running current> amps with the three-phase incoming voltage being
maintained within +10% of 480 Volts AC and within +3% of 60 cycles.

b. Mainline Harmonics: The elevator shall add not more than 5% harmonic distortion
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b. Humidity: The elevator shall be capable of operating properly with the humidity
being maintained below 95% non-condensing in all equipment areas.

C. Machine Room Heat Emissions: The elevator shall not produce more than
<calculated equipment heat emissions> BTU's in this area.

10. Car Weight: The suspended load of the elevators shall be maintained within the 5% of

the designed suspended load of a fully loaded car, which includes the car structure, car
equipment, door equipment and cab assembly

2.2 CONTROL SYSTEMS

A. Operational Control:
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Activation of Independent Service Operation shall remove the elevator from service. The
elevator shall park with the doors open at the last floor served.

Hoistway Access Operation: Provide means to operate elevator at the top and bottom
terminals at reduced speed with both the hoistway doors and the car doors open.
Terminal access shall be zoned to stop the elevator level with the top access floor and
provide a minimum 7'-0" clear height at the bottom access floor.

Car-To-Terminal Operation: Provide means to initiate a demand at both terminals when
the access key switch is activated. The elevator shall arrive at the terminal without
activating the hall lantern or canceling the hall call. The elevator shall remain at the
terminal for 15 to 60 seconds to allow the elevator to be placed on inspection operation.
In the event that the elevator is not removed from service during the allotted time, the
elevator shall return to group operation.

Load By-Pass Operation: Provide means to by-pass hall calls in the event that the
elevator is sufficiently loaded. Initial setting of the load sensing device shall be 50% of
the capacity of the elevator.

Anti-Nuisance Operation: Provide means to cancel car calls in the event that the elevator
makes three (3) consecutive stops without interruption of the door screen.
Emergency/Standby Power Operation: Provide means to automatically return one
elevator at a time to the designated landing. After the last elevator has returned to the
designated landing, one elevator shall continue to operate. Provide means to override
automatic return and manually select any elevator in the group.

Advance Lantern Operation: Provide means to indicate direction of elevator travel in
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Initiation of a car call shall cancel the long door hold open time remaining, but not the
other door hold timers.

Cleaning Service Operation: Provide means to hold the elevator utilizing the Long Door
Hold Operation when the key is in the ON position. The key shall only be removable in
the OFF position.

Inconspicuous Riser Operation: Provide means to operate one elevator as a separate
single selective-collective elevator and respond to only the Inconspicuous Riser hall calls.
Secure Rear Door Operation: Provide means to prevent rear door operation during
automatic operation. The lock-out means shall be a keyed switch in the main car
station.

Belt Monitoring Opetation: Provide means to stop the elevator at the next un-secure
floor, open the doors and remove the elevator from service. The controller shall prevent
the operation of the elevator until the problem is manually reset. This operation shall be
activated by the belt monitoring device.

B. Motion Control
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6. Door Hold Operation: Provide separately adjustable timers to vary the time the doors
hold open as follows:

a.

b.

Car Call Timer: The amount of time the doors shall be held open in response to a
car call. Timer setting shall be between 3.0 and 6.0 seconds.

Hall Call Timer: The amount of time the doors shall be held open in response to a
hall call or coincident call. Timer setting shall be between 4.0 and 8.0 seconds.
Interrupted Screen Timer: The amount of time the doors shall be held open after
the screen is reestablished. Timer setting shall be between 1.0 and 3.0 seconds.
Timer shall be reset with each interruption of the door screen.

Door Reversal Timer: The amount of time the door shall be held open after doors
are fully reopened. Timer setting shall be between 1.0 and 3.0 seconds.

Nudging Timer: The amount of time the doors shall be held open before sounding
an audible tone. Timer setting shall be between 20 and 30 seconds.

Long Door Hold Timer: The amount of extended time the doors shall be held.
Timer setting shall be between 15 and 60 seconds.
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J. Isolation Transformers/Filters: Provide transformers and filters to isolate noise from the

electrical system. The wiring shall be copper.

K. Cabinets: Provide NEMA | controller cabinets with hinged doors. Door shall swing as to not
block the line of sight with the machine assembly.

L. Labeling: Provide UL, CSA or ASME A.17.5 label for all equipment. The labels shall be easily
viewed.

M. Code Data Plate: Provide a data plate that indicates the A17.1 Code to be used for inspections
and tests. The data plate shall be of such material
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D. Compensation: Provide a minimum of four ropes with a minimum diameter of 1/2". Provide
data tag.

E. Compensation: Provide a minimum of two Whisperflex chains with a minimum of 1 Ib/ft.

F. Shackles: Provide wedge-type babbittless type at both ends.

2.6 CAR ASSEMBLIES, GUIDE AND BALANCE SYSTEMS
A. General: Provide material from KONE Inc., Hollister Whitney or Otis Elevator Company.
B. Car Frames: Provide steel plank, crosshead and stiles. Provide Car Top Inspection Stations

with properly covered work light and GFI-type outle
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K. Closer: Provide spring, spirator or sash weight type which shall close the hoistway doors from
any open position.

L. Door Screen: Provide infra-red pulsed type which shall initiate door reopening operation shall
allow reduced speed door closing operation. Provide two-relay type controller which shall allow
reduced speed door closing operation. Provide Janu
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shall have 1/8" high designations in the face of each pushbutton or engraved below each
pushbutton for identification. Provide Entrada or SCS die-cast model.

Firefighters' Emergency Operation Controls: Provide light jewel and audible solid-state
signal.

Emergency Communication: Mount integral hands-free telephone unit in car station. The
unit shall be line powered. Provide EMS VPP-T 1250 model. Phone shall be properly
programmed by Contractor.

Engraving: Provide engraving for Elevator Number, Capacity, Emergency
Communication Instructions and Door Control Pushbuttons.

Location: Pushbuttons shall be located between 35" and 48" above the finished cab
floor. Emergency control pushbuttons shall be grouped at the bottom. Firefighters'
Emergency Operation controls shall be grouped above the pushbuttons. Emergency
communication device and voice module shall be behind a round grille with 1/16" holes
above the firefighter's service controls.

Firefighters' Cabinet

Access: Provide a flush #4 brushed stainless steel door with keyed lock with firefighters'
instruction engraved on the inside of the access do
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6. Location: Pushbuttons shall be located between 35" and 48" above the finished cab

floor. Emergency control pushbuttons shall be grouped at the bottom. Voice module
shall be behind a round grille with 1/16" holes to match grille on main car station. The
position indicator, grille and all pushbuttons shall match locations on Main Car Station.

F. Hall Lantern/Position Indicator: Provide 2-1/2" high triangular type lantern with a 2" high red
LED segmented position indicator and direction arrows in the center of the #4 brushed stainless
steel faceplate for each elevator above the hoistway entrance at all landings. Provide
adjustable audible electronic tone.

G. Hall Stations: Provide one #4 brushed stainless steel station per floor with 1-1/8" standard
pushbuttons with red LED illumination. Pushbuttons shall match the Main Car Station
pushbuttons.

H. Firefighters' Signs: Provide one #4 brushed sta

MACHINE-ROOM-LESS (MRL) TRACTION ELEVATORS 14 2120 - 24






NORTHWESTERN UNIVERSITY

PROJECT NAME FOR:
JOB # ISSUED: 2024.1

2.15 < edit for project > INTERIM GROUP OPERATIONAL CONTROL
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C. Guide Rails: Contractor shall align car and counterweight guide rails vertically with tolerance of
1/16". All connections shall be checked and tightened. Joints shall be secured without gaps.
Any irregularities on the machined surface shall be filled, sanded and filed to a smooth surface.

D. Balance: Contractor shall balance elevators front-to-back and side-to-side to equalize pressure
of roller car guide rollers on the car guide rails.

E. Guide Assemblies: Contractor shall adjust car and counterweight guides to maintain roller
contact with the guide rails regardless of load or position in hoistway.

35 TESTING

A. General: Contractor shall test the elevator in accordance with applicable codes. Contractor
shall coordinate all inspections with inspectional authority.

B. Brakes: Contractor shall test the brakes with maximum load.

C. Governors: Contractor shall test the governors.

D. Safeties: Contractor shall test the car safeties with full load at full speed.

E. Buffers: Contractor shall test the car buffers with full load and the counterweight buffers with no
load at maximum speed.

F. Firefighters' Emergency Operation: Contractor shall test the Firefighters' Emergency Operation
on overtime with the inspection authority.

G. Emergency/Standby Power Operation: Contractor shall test the Emergency/Standby Power
Operation on overtime with the emergency/standby power source.

3.6 FIELD QUALITY CONTROL

A. General: Contractor shall have the work at the location checked during the course of the
installation. Contractor shall coordinate all inspections and reviews.

B. Progress Reviews: Contractor shall provide personnel for review. Corrective work required
shall be accomplished as directed.

C. Inspections: Contractor shall provide personnel for the elevator inspection and all Acceptance
Inspection tests shall be withessed. Owner shall be notified a minimum of 3 working days prior
to the scheduled inspection and testing. Contractor shall complete all corrective work identified
by Code Authority during Acceptance Inspection prior to Acceptance Review. Contractor shall
pay for additional inspection fees should all corrective elevator work identified not be completed
as required.

D. Acceptance Reviews: Contractor shall provide personnel for reviews. Contractor shall
complete all corrective work identified prior to Final Acceptance Reviews.

E. Final Acceptance Reviews: Contractor shall provide personnel for reviews to verify completion
of punchlist.

F. Warranty Review: Contractor shall provide personnel for one warranty review.
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G. Additional Reviews: Contractor shall compensate Owner for reviews should all corrective work
identified is not completed as required.

3.7 CLEANING
A. General: Contractor shall keep work areas orderly and free from debris during the installation.
B. Daily Removal: Contractor shall remove packaging and other materials on a daily basis as the

equipment is installed.

C. Daily Cleaning: Contractor shall clean work areas on a daily basis of dirt, oil and grease. Non-
elevator areas shall be kept clean at all times.

D. Final Cleaning: Contractor shall clean machine rooms, controllers, hoistways, pits, hoistway
equipment, hoistway entrance assemblies, pit equipment, door operating equipment, cab
enclosures and fixtures of dirt, oil, grease and fingermarks prior to Acceptance Reviews.

3.8 DEMONSTRATION

A. Contractor shall instruct Northwestern personnel in proper use, operations, and daily
maintenance of elevators. Review emergency provisions, including emergency access and
procedures to be followed at time of failure in operation and other building emergencies. Train
University's personnel in normal procedures to be followed in checking for sources of
operational failures or malfunctions. Confer with Northwestern on requirements for a complete
elevator maintenance program.

1. Interactive Management Computer Training Program: Contractor shall provide one 1-
hour session of training at the Location. Training shall include complete instruction on
the Interactive Management Computer features

B. Contractor shall make a final check of each elevator operation with University's personnel
present and just prior to date of Substantial Completion. Determine that control systems and
operating devices are functioning properly. Contractor must provide Northwestern a copy of all
inspection reports and complete paperwork to provide Northwestern the State Elevator tag
before closing the project.

C. Contractor to check that software is updated at
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