BID/PROPOSAL

COMMODITY: SMOKE EXHAUST PERFORMANCE TESTING FOR GARRAHY, WILEY & EDI DATE: 4/24/2023
FORMAL BID NO. PUBLIC BID NO. 101262
BIDS ARE TO BE RECEIVED IN URI PURCHASING DEPARTMENT BY: DATE: 5/17/2023 TIME: 10:00 AM
Eastern Time
K”Sten Digitally signe'd by
BUYER: KRISTEN BELLOTT/dz . EZEQ@EZ[;Y REQUIRED: YES: NO: X
Bellotti 11:51:31 -04'00'
PRE-BID/PROPOSAL CONFERENCE: DATE: TIME:
MANDATORY: YES: NO:
LOCATION:
Questions concerning this solicitation must be received by: DATE: 5/5/2023 TIME: 12:00 PM

Questions are to be submitted in a Microsoft Word document to: URIPurchasing@uri.edu

Please reference the Bid Number on all correspondence. Questions received, if any, will be posted on the internet as an
addendum to the bid. It is the responsibility of all intrested parties to download this information.

For Bid Solicitation Information visit: http://web.uri.edu/purchasing/bid-information/

STATEMENT REGARDING COVID-19

Effective immediately, we are suspending all in-person public bid openings until further notice.
Public Bid responses will be publicly read via Webex video conferencing. To participate in the bid opening, please visit the

following site at the scheduled bid opening date and time:

* URL.: https://univofri.webex.com/meet/uripurchasing

No offer will be considered that is not accompanied by the attached

University of Rhode Island Bidder Certification Form/Contract Offer
completed and signed by the offeror.

COMPANY NAME:

STREET AND NUMBER:

CITY, STATE & ZIP CODE:

Print Name and Title Telephone Number/Facsimile Number

Signature Date E-mail address

THIS BID WILL NOT BE HONORED UNLESS SIGNED

Rev. 5/7/21



University of Rhode Island Bidder Certification Form

ALL OFFERS ARE SUBJECT TO THE REQUIREMENTS, PROVISIONS AND PROCEDURES CONTAINED IN THIS CERTIFICATION FORM. Offerors are
expected to read, sign and comply with all requirements. Failure to do so may be grounds for disqualification of the offer contained herein.

Rules for Submitting Offers
This Certification Form must be attached in its entirety to the front of the offer and shall be considered an integral part of each offer made by a
vendor to enter into a contract with the University of Rhode Island. As such, submittal of the entire Bidder Certification Form, signed by a duly
authorized representative of the offeror attesting that he/she (1) has read and agrees to comply with the requirements set forth herein and (2)
to the accuracy of the information provided and the offer extended, is a mandatory part of any contract award.

To assure that offers are considered on time, each offer must be submitted with the specific Bid/RFP/LOI number, date and time of opening
marked in the upper left hand corner of the envelope. Each bid/offer must be submitted in separate sealed envelopes.

A complete signed (in ink) offer package must be delivered to the University of Rhode Island Purchasing Office by the time and date specified
for the opening of responses in a sealed envelope.

Bid responses must be submitted on the URI bid solicitation forms provided, indicating brand and part numbers of items offered, as
appropriate. Bidders must submit detailed cuts and specs on items offered as equivalent to brands requested WITH THE OFFER. Bidders must
be able to submit samples if requested.

Documents misdirected to other State or University locations or which are not present in the University of Rhode Island Purchasing Office at
the time of opening for whatever cause will be deemed to be late and will not be considered. For the purposes of this requirement, the official
time and date shall be that of the time clock in the reception area of the University of Rhode Island Purchasing Office. Postmarks shall not be
considered proof of timely submission.

RIVIP SOLICITATIONS. To assure maximum access opportunities for users, public bid solicitations shall be posted on the RIVIP for a minimum of
seven days and no amendments shall be made within the last five days before the date an offer is due. Except when access to the Web Site has
been severely curtailed and it is determined by the Purchasing Agent that special circumstances preclude extending a solicitation due date,
requests to mail or fax hard copies of solicitations will not be honored.

PRICING. Offers are irrevocable for sixty (60) days from the opening date (or such other extended period set forth in the solicitation), and may
not be withdrawn, except with the express permission of the University Purchasing Agent. All pricing will be considered to be firm and fixed
unless otherwise indicated. The University of Rhode Island is exempt from Federal excise taxes and State Sales and Use Taxes. Such taxes shall
not be included in the bid price.

PRICES QUOTED ARE FOB DESTINATION.

DELIVERY and PRODUCT QUALITY. All offers must define delivery dates for all items; if no delivery date is specified, it is assumed that
immediate delivery from stock will be made. The contractor will be responsible for delivery of materials in first class condition. Rejected
materials will be at the vendor’s expense.

PREVAILING WAGE, OSHA SAFETY TRAINING and APPRENTICESHIP REQUIREMENTS. Bidders must comply with the provisions of the Rhode
Island labor laws, including R.l. Gen. Laws §§ 37-13-1 et seq. and occupational safety laws, including R.l. Gen. Laws §§ 28-20-1 et seq. These
laws mandate for public works construction projects the payment of prevailing wage rates, the implementation and maintenance of
occupational safety standards, and for projects with a minimum value of $1 Million, the employment of apprentices. The successful Bidder
must submit certifications of compliance with these laws from each of its subcontractors prior to their commencement of any work. Prevailing
wage rates, apprenticeship requirements, and other workforce and safety regulations are accessible at www.dlt.ri.gov.

PUBLIC RECORDS. Offerors are advised that all materials submitted to the University for consideration in response to this solicitation will be
considered without exception to be Public Records pursuant to Title 38 Chapter 2 of the Rhode Island General Laws, and will be released for
inspection immediately upon request once an award has been made. Offerors are encouraged to attend public bid/RFP openings to obtain
information; however, bid/RFP response summaries may be reviewed after award(s) have been made by visiting the Rhode Island Vendor
Information Program (RIVIP) at www.purchasing.ri.gov > Solicitation Opportunities > Other Solicitation Opportunities. Telephone requests for
results will not be honored. Written requests for results will only be honored if the information is not available on the RIVIP.

Award will be made the to the responsive and responsible offeror quoting the lowest net price in accordance with specifications, for any
individual item(s), for major groupings of items, or for all items listed, at the University’s sole option.
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BID SURETY. Where bid surety is required, bidder must furnish a bid bond or certified check for 5% of the bid total with the bid, or for such
other amount as may be specified. Bids submitted without a required bid surety will not be considered.

SPECIFICATIONS. Unless specified “no substitute”, product offerings equivalent in quality and performance will be considered (at the sole
option of the University) on the condition that the offer is accompanied by detailed product specifications. Offers which fail to include alternate
specifications may be deemed nonresponsive.

VENDOR AUTHORIZATION TO PROCEED. When a purchase order, change order, contract/agreement or contract/agreement amendment is
issued by the University of Rhode Island, no claim for payment for services rendered or goods delivered contrary to or in excess of the contract
terms and scope shall be considered valid unless the vendor has obtained a written change order or contract amendment issued by the
University of Rhode Island Purchasing Office PRIOR to delivery.

Any offer, whether in response to a solicitation for proposals or bids, or made without a solicitation, which is accepted in the form of an order
OR pricing agreement made in writing by the University of Rhode Island Purchasing Office, shall be considered a binding contract.

REGULATIONS, GENERAL TERMS AND CONDITIONS GOVERNING STATE AND THE UNIVERSITY OF RHODE ISLAND CONTRACTS. This solicitation
and any contract or purchase order arising from it are issued in accordance with the specific requirements described herein, and the State’s
Purchasing Laws and Regulations and other applicable State Laws and Regulations, including the Board of Governors for Higher Education
Regulations and General Terms and Conditions of Purchase. The Regulations and General Terms and Conditions are incorporated into all
University of Rhode Island contracts and can be viewed at: https://web.uri.edu/purchasing/files/BOGREG.pdf and www.ridop.ri.gov .

EQUAL EMPLOYMENT OPPORTUNITY. Compliance certificate and agreement procedures will apply to all awards for supplies or services valued
at $10,000 or more. Minority Business Enterprise policies and procedures, including subcontracting opportunities as described in Title 37
Chapter 14.1 of the Rhode Island General Laws also apply.

PERFORMANCE BONDS. Where indicated, successful bidder must furnish a 100% performance bond and labor and payment bond for contracts
subject to Title 37 Chapters 12 and 13 of the Rhode Island General Laws. All bonds must be furnished by a surety company authorized to
conduct business in the State of Rhode Island. Performance bonds must be submitted within 21 calendar days of the issuance of a tentative
notice of award.

DEFAULT and NON-COMPLIANCE Default and/or non-compliance with the requirements and any other aspects of the award may result in
withholding of payment(s), contract termination, debarment, suspension, or any other remedy necessary that is in the best interest of the
state/University of Rhode Island.

COMPLIANCE Vendor must comply with all applicable federal, state and local laws, regulations and ordinances.
SPRINKLER IMPAIRMENT AND HOT WORK. The Contractor agrees to comply with the practices of the State’s Insurance carrier for sprinkler
impairment and hot work. Prior to performing any work, the Contractor shall obtain the necessary information for compliance from the Risk

Management Office at the Department of Administration or the Risk Management Office at the University of Rhode Island.

Each bid proposal for a public works project must include a “public copy” to be available for public inspection upon the opening of bids. Bid
Proposals that do not include a copy for public inspection will be deemed nonresponsive.

For further information on how to comply with this statutory requirement, see R.l. Gen. Laws §§ 37-2-18(b) and (j). Also see State of Rhode
Island Procurement Regulation 5.11 at https://www.ridop.ri.gov/rules-regulations/
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SECTION 2 - DISCLOSURES
ALL CONTRACT AWARDS ARE SUBJECT TO THE FOLLOWING DISCLOSURES & CERTIFICATIONS
Offerors must respond to every disclosure statement. A person authorized to enter into contracts must sign the offer and attest to the accuracy
of all statements.

Indicate Yes (Y) or No (N):

_____1State whether your company, or any owner, stockholder, officer, director, member, partner, or principal thereof, or any subsidiary or
affiliated company, has been subject to suspension or debarment by any federal, state, or municipal government agency, or the subject of
criminal prosecution, or convicted of a criminal offense with the previous five (5) years. If Yes, then provide details below.

2 State whether your company, or any owner, stockholder, officer, director, member, partner, or principal thereof, or any subsidiary or
affiliated company, has had any contracts with a federal, state or municipal government agency terminated for any reason within the previous
five (5) years. If Yes, then provide details below.

3 State whether your company or any owner, stockholder, officer, director, member, partner, or principal thereof, or any subsidiary or
affiliated company, has been fined more than $5000 for violation(s) of Rhode Island environmental laws by the Rhode Island Department of
Environmental Management within the previous five (5) years. If Yes, then provide details below.

_____4 State whether any officer, director, manager, stockholder, member, partner, or other owner or principal of the Bidder is serving or has
served within the past two calendar years as either an appointed or elected official of any state governmental authority or quasi-public
corporation, including without limitation, any entity created as a legislative body or public or state agency by the general assembly or
constitution of this state. If Yes, then provide details below.

IF YOU HAVE ANSWERED “YES” TO QUESTIONS #1 — 4 PROVIDE DETAILS/EXPLANATION IN AN ATTACHED STATEMENT. INCOMPLETE
CERTIFICATION FORMS SHALL BE GROUNDS FOR DISQUALIFICATION OF OFFER.

SECTION 3 - OWNERSHIP DISCLOSURE
Vendors must provide all relevant information. Bid proposals submitted without a complete response may be deemed nonresponsive.

If the company is publicly held, the vendor may provide owner information about only those stockholders, members, partners, or other owners
that hold at least 10% of the record or beneficial equity interests of the vendor; otherwise, complete ownership disclosure is required.

List each officer, director, manager, stockholder, member, partner, or other owner or principle of the Bidder, and each intermediate parent
company and the ultimate parent company of the Bidder. For each individual, provide his or her name, business address, principal occupation,
position with the Vendor, and the percentage of ownership, if any, he or she holds in the Vendor, and each intermediate parent company and
the ultimate parent company of the Vendor.
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SECTION 4 - CERTIFICATIONS
Bidders must respond to every statement. Bid proposals submitted without a complete response may be deemed nonresponsive.
Indicate “Y” (Yes) or “N” (No), and if “No,” provide details below.
THE VENDOR CERTIFIES THAT:

1 I/we certify that I/we will immediately disclose, in writing, to the University Purchasing Agent any potential conflict of interest which
may occur during the course of the engagement authorized pursuant to this contract.

____21/we acknowledge that, in accordance with (1) Chapter §37-2-54(c) of the Rhode Island General Laws “no purchase or contract shall be
binding on the state or any agency thereof unless approved by the Department [of Administration] or made under general regulations which
the Chief Purchasing Officer may prescribe,” and (2) RIGL section §37-2-7(16) which identifies the URI Board of Trustees as a public agency and
gives binding contractual authority to the University Purchasing Agent, including change orders and other types of contracts and under State
Purchasing Regulation 8.2.B any alleged oral agreement or arrangements made by a bidder or contractor with any agency or an employee of
the University of Rhode Island may be disregarded and shall not be binding on the University of Rhode Island.

3 1/we certify that | or my/our firm possesses all licenses required by Federal and State laws and regulations as they pertain to the
requirements of the solicitation and offer made herein and shall maintain such required license(s) during the entire course of the contract
resulting from the offer contained herein and, should my/our license lapse or be suspended, |/we shall immediately inform the University of
Rhode Island Purchasing Agent in writing of such circumstance.

4 1/we certify that I/we will maintain required insurance during the entire course of the contract resulting from the offer contained herein
and, should my/our insurance lapse or be suspended, I/we shall immediately inform the University of Rhode Island Purchasing Agent in writing
of such circumstance.

5 I/we certify that I/we understand that falsification of any information herein or failure to notify the University of Rhode Island
Purchasing Agent as certified herein may be grounds for suspension, debarment and/or prosecution for fraud.

6 I/we acknowledge that the provisions and procedures set forth in this form apply to any contract arising from this offer.

____71/we acknowledge that I/we understand the State’s Purchasing Laws (§37-2 of the General Laws of Rhode Island) and Purchasing
Regulations and General Terms and Conditions available at the Rhode Island Division of Purchases Website ( https://www.ridop.ri.gov/rules-
regulations/ ) and the Board of Governors Regulations on the URI Purchasing Website ( https://web.uri.edu/purchasing/files/BOGREG.pdf )
apply as the governing conditions for any contract or purchase order I/we may receive from the University of Rhode Island, including the offer
contained herein.

8 I/we certify that the bidder: (i) is not identified on the General Treasurer’s list, created pursuant to R.l. Gen. Laws § 37-2.5-3, as a person
or entity engaging in investment activities in Iran described in § 37-2.5-2(b); and (ii) is not engaging in any such investment activities in Iran.

9 If the product is subject to Department of Commerce Export Administration Regulations (EAR) or International Traffic in Arms
Regulations (ITAR), please provide the Export Control Classification Number (ECCN) or the US Munitions List (USML)
Category:

10 I/we certify that the above information is correct and complete.

IF YOU ARE UNABLE TO CERTIFY YES TO QUESTIONS #1 — 8 and 10 OF THE FOREGOING, PROVIDE DETAILS/EXPLANATION IN AN ATTACHED
STATEMENT. INCOMPLETE CERTIFICATION FORMS SHALL BE GROUNDS FOR DISQUALIFICATION OF OFFER.

Signature below commits vendor to the attached offer and certifies (1) that the offer has taken into account all solicitation amendments
where applicable, (2) that the above statements and information are accurate and that vendor understands and has complied with the

requirements set forth herein.

Vendor/Company Name;

Vendor’s Signature: Bid Number: Date:
(Person Authorized to enter into contracts; signature must be in ink) (if applicable)

Print Name and Title of Company official signing offer
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COMMODITY: SMOKE EXHAUST PERFORMANCE TESTING FOR GARRAHY, WILEY & EDDY SHIP TO: BIDDER (NAME OF FIRM)
OPENING DATE & TIME: 5/17/2023 @ 10:00 AM URI - Public Safety

44 Lower College Rd

BIDDER (NAME OF FIRM)

Kingston, RI 02881
BID NO: 101262

ATTACHMENT "A"

BID NO: 101262

ITEM
NO.

UNIT EXTENDED
DESCRIPTION QUANTITY UOM PRICE PRICE

UNIT
PRICE

EXTENDED
PRICE

ITEM
NO.

INSTRUCTIONS.:

IF BIDDING ON ANY ITEM, THE ENTIRE BID MUST BE RETURNED. THE PRICE COLUMN ON THE RIGHT WILL BE DETACHED
TO CREATE A BID TABULATION SPREAD SHEET FOR THE "OFFICIAL BID ANALYSIS", THEREFORE:

. VENDOR NAME MUST APPEAR IN BOTH COLUMNS ON "EVERY" PAGE UNDER THE WORDS "BIDDER"

PRICE COLUMNS MUST CONTAIN "EXACTLY" THE SAME INFORMATION.

. ANY SUPPLEMENTARY INFORMATION MUST BE REPEATED IN "BOTH" COLUMNS.

. TO ASSURE THAT OFFERS ARE CONSIDERED ON TIME, EACH OFFER MUST BE SUBMITTED WITH SPECIFIC BID/RFP NUMBER

(PROVIDED ABOVE), DATE AND TIME OF OPENING MARKED IN THE UPPER LEFT HAND CORNER OF ENVELOPE. EACH BID/
OFFER MUST BE SUBMITTED IN SEPARATE SEALED ENVELOPES:

MAIL TO: COURIER:

UNIVERSITY OF RHODE ISLAND UNIVERSITY OF RHODE ISLAND

P.0. BOX 1773 PURCHASING DEPARTMENT
PURCHASING DEPARTMENT DINING SERVICES DISTRIBUTION CENTER
KINGSTON, RI 02881 10 TOOTELL ROAD

KINGSTON, RI 02881-2010

DOCUMENTS MISDIRECTED TO OTHER STATE LOCATIONS OR WHICH ARE NOT PRESENT IN THE UNIVERSITY OF RHODE
ISLAND PURCHASING DEPARTMENT AT THE TIME OF OPENING FOR WHATEVER CAUSE WILL BE DEEMED TO BE LATE
AND WILL NOT BE CONSIDERED. FOR THE PURPOSE OF THIS REQUIREMENT, THE OFFICIAL TIME AND DATE SHALL BE
THAT OF THE TIME CLOCK IN THE UNIVERSITY OF RHODE ISLAND PURCHASING DEPARTMENT. POSTMARKS SHALL
NOT BE CONSIDERED PROOF OF TIMELY SUBMISSION.

FAILURE TO COMPLETE FORM AS INSTRUCTED MAY BE GROUNDS FOR "DISQUALIFICATION".

GROUP PURCHASING ORGANIZATIONS (GPO):

THE UNIVERSITY OF RHODE ISLAND IS A MEMBER OF THE FOLLOWING:
1) Educational & Institutional Cooperative Purchasing (E&I)

2) Provista

DELIVERY AS REQUESTED

DO NOT ATTACH QUOTES. QUOTATIONS SUBMITTED WITH BID RESPONSES WILL NOT BE CONSIDERED.
ALL BID RESPONSES ARE IN ACCORDANCE WITH THE ATTACHED BID SPECIFICATIONS AND THE BOARD OF
GOVERNORS FOR HIGHER EDUCATION PROCUREMENT REGULATIONS:

- http://Iwww.ribghe.org/procurementregs113006.pdf
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COMMODITY: SMOKE EXHAUST PERFORMANCE TESTING FOR GARRAHY, WILEY & EDDY SHIP TO: BIDDER (NAME OF FIRM)
OPENING DATE & TIME: 5/17/2023 @ 10:00 AM URI - Public Safety

44 Lower College Rd

BIDDER (NAME OF FIRM)

Kingston, RI 02881
BID NO: 101262

ATTACHMENT "A"

BID NO: 101262

ITEM
NO.

UNIT EXTENDED
DESCRIPTION QUANTITY UOM PRICE PRICE

UNIT
PRICE

EXTENDED
PRICE

ITEM
NO.

THE UNIVERSITY OF RHODE ISLAND IS SOLICITING PROPOSALS TO PROVIDE SMOKE EXHAUST
SYSTEM PERFORMANCE TESTING, AS DESIGNED, OF THREE BUILDINGS ON URI'S KINGSTON CAMPUS
PER THE ATTACHED SPECIFICATIONS IN "ATTACHMENT B".

THE SERVICE SHALL INCLUDE, BUT IS NOT LIMITED TO, AIR FLOW SAMPLING/MEASURING, VISUAL INSPECTION OF ITEMS AS
REQUIRED BY THE PREVIOUSLY APPROVED TESTING DOCUMENTS, AND PROVIDING A FINAL COMPLETE TEST REPORT OF
EACH SYSTEM.

THE WORK HOURS, FOR THIS PROJECT WILL BE M-F 8:30AM - 4:30PM NON STATE HOLIDAYS. THE UNIVERSITY
WILL PROVIDE ONE FIRE ALARM TECHNICIAN TO ACTIVATE AND DISABLE THE FIRE ALARM AS NEEDED.

THE WINNING BIDDER SHALL PROVIDE:

1. ATESTING PLAN IN ACCORDANCE WITH THE PREVIOUS APPROVED DESIGN FOR EACH BUILDING. THIS PLAN MUST
BE PROVIDED PRIOR TO THE START OF WORK.

2. ALL TOOLS AND EQUIPMENT, INCLUDING STAGING, LADDERS NEEDED TO PERFORM THE TESTING.

3. AFINAL TESTING REPORT THAT INCLUDES DESIGN VALUES AND MEASURED VALUES.

4. A STAMPED COPY OF THE REPORT FROM A RI REGISTERED DESIGN PROFESSIONAL.

Please provide a cost breakdown per building:

Garrahy Hall (Building A) $ $

Wiley Hall (Building B) $ $

Eddy Hall (Building C) $ $

*WINNING BIDDER MUST BE ABLE TO COMPLETE ALL TESTING BY 6/30/23**

AWARD
BIDDERS MUST BID ALL ITEMS TO BE CONSIDERED. AWARD WILL BE BASED ON TOTAL LOW.

INSURANCE

IN ACCORDANCE WITH THE BOARD OF GOVERNORS (BOG) FOR HIGHER EDUCATION GENERAL CONDITIONS OF PURCHASE,
INSURANCE CERTIFICATES ARE REQUIRED FOR WORKERS COMPENSATION, GENERAL LIABILITY, PROPERTY DAMAGE

AND AUTO INSURANCE. UPON NOTICE OF TENTATIVE AWARD, THE SUCCESSFUL BIDDER(S) WILL BE REQUIRED TO
SUBMIT THE ABOVE NAMING THE UNIVERSITY OF RHODE ISLAND, THE URI BOARD OF TRUSTEES, AND

THE STATE OF RHODE ISLAND AS ADDITIONAL INSURED, BY A FIRM AUTHORIZED TO DO BUSINESS IN THE

STATE OF RHODE ISLAND.
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Attachment B - specifications
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University of Rhode Island
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6 Garage Road
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UNIVERSITY OF

Rhode Island

University of Rhode Island
New Student Housing

Testing Protocol
Atrium Smoke Exhaust System
North Woods Residence-Building A £ B

Construction Manager
Gilbane Building Company

Electrical Contractor
R.F. Audet

Fire Alarm Contracior
Simplex/Grinnell

Mechanical Contractor
Delta Mechanical

Sheet Metal Contractor
Unique Metal Works

Balancing Contractor
R. K. Baker and Associates, Inc.

ST,



Atrium Smoke Control
Proposed Testing Protocol

URI-New Student Housing

Prior o testing the Atrium Smoke Control System, verify the completion of the building system, including
the following features:

1. Integrity of partitions and floor penetrations

2. Firestopping

3. Doors and closers related to the Smoke Exhaust area

4, Glazing at Atrinm area

Testing is to include the following sub-systems to the extent that they affect or are affected by the operation
of the Smioke Exhaust system:

Fire Alarm System

Building Management System

HVAC System and Equipment
Electrical Equipment

Temperature Control System

Normal and Emergency Power sources
Automatic Fire Suppression System
Automatic operating doors and closers
Emergency Elevator operation

R i

The following parameters are to be measured during acceptance testing:!
Total volumetric flow rate.

Airflow velocities.”
Airflow direction
Door opening forces
Pressure differentials
Ambient temperature

3

i e

The following equipment will be needed to perform acceptance testing:
1. Differential pressure geuges, inclined water manometers or electric manometer [instrument ranges
0-0.25 in; w.g. (0-62.5 Pa) and 0-0.50 in. w.g. (0-125 Pa) with 50 fi of 1ubing]

Tissue paper 1oll or other convenient device for indicating direction of airflow
Signs indicating that a test of the sinoke evacuation system is in progress and that doors are not to
be opened.

2. Scale suitable for measuring door opening force (30 1bs to start door, L5 1bs to full open)
3. Anemometer, including traversing equipment.

4, Ammeter

5. Door wedges

6.

1.

Instraments for testing shall have been calibrated within one month prior to test. Calibration shall be
traceable to NBS Standards. Calibration cestificates for test equipment vsed must be provided.

L'NFPA 92B-8.3.2
*NFPA 92B-4.6
3 NFPA 92B-4.6.3
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Sequence of Operation

" The following sequence applies to Smoke Exhanst Fans SEF-1 & SEF-2, and Makeup Air Fans SMAU-1
through SMAU-4:*

1. The system shall be available 24 hours per day, 7 days a week; all equipment and controls shall be
on legally required standby power.
2. Upon activation of any Atrium associated sinoke detection device the Fire Alarm Systern shall
perform the following functions:
a. Send a signal to the Automatic Control Dampers (via the DDC System) to allow Smoke
Exhaust Make-up Air to enter the Adrium.
b. Send a signal to the Building Automation System to activate the Atrium Smoke Control
Dampers and Exhaust Fans.
3, The following shall occur when the Atrium Smoke Control System is activated:
a. Automatic Control Dampers shall open.
b. Magnetic hold-open devices on Doors 113, 125 and 137 shall be de-energized.
¢.. When'the Automatic Control Dampers are ptoven 60% open, the Smoke Make-up Air
Fans (SMAU-1 through SMAU-4) and Smoke Exhaust Fans (SEF-1 & SEI-2) shall be
energized and run continuously until the Fire Alarm System terminates the signal via the
Fire Alarm Control Panel. '
d. The Fans will then be de-energized and the Automatic Control Dampers shall close.

Prior to acceptance testing, all building equipment must be placed in normal operating mode, including
equipment that is not used to implement smoke exhaust, such as elevator shaft vents and machine room
fans and vents, general exhaust and supply air throngh Atrium Supply Diffusers .

Weather data shall be recorded, including wind speed, direction and outside temperature, Extreme changes
in conditions during the test shail be recorded.’

Testing on Stand-by Power to all Smoke Exhaust System components must be conducted while on both
Normal and Emergency Power. Disconnect Normal Power at the Main Service disconnect to simulate the
true operating conditions in this mode.

The acceptance testing must demonstrate that the correct outputs are produced for a given input for each
control sequence specified, The following sequences are to be followed and documented:®

1. Normal mode

2. Automatic Smoke Exhaust mode for Fire Alarm

3, Manual override of normal and automatic exhaust modes

4. Return to normal

With the HVAC System in normal mode, measure pressure djfferences across all door bacriers and airflow
velocities at interfaces with open areas.

Activate the Smoke Exhaust System, Verify and record the operation of all fans, dampers, doors and related
components, Measure fan exhaust capacitics and air velocities at Exhaust Fans and at First Floor Atrium
supply grilles,

Using a scale, measure the force required to open the First Floor Atrium doors to ensure that the force
required to set the doors it motion does not exceed 30 Ibs, and the force to bring the door to full open does’
not exceed 15 {bs, :

Measure and record the pressure differences across all doors that separate the Smoke Exhaust area from
adjacent spaces and the velocities at interfaces with open spaces.

1 Contract Document H608, Detail for Smoke Control System Diagram as amended by Sketeh SKH3.21.
* NEPA 92B-4.8
S NFPA 92B-8.3.4.4
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Appendix

International Building Code 2003
Section 909, “Smoke Control Systems”

NFPA 92B 2005 Edition

Standard for Smoke Management Systems in Malls, Atria and Large Spaces
Chapter 4-paragraphs 4.6, 4.6.3 and 4.8
Chapter 8-paragraphs 8.3.2 and 8.3.4.4

Rhode Island Fire Safety Code

Rules and Regulations
Promulgated by the Board of Appeal and Review
Chapter 13-paragraphs (Add) 13.8.10.4.3.3.5 and (Add) 13.8.10.5.10

University of Rhode Island New Student Housing

Construction documents prepared by The S/L/A/M Collaborative and R.G. Vanderweil
Engineers, specifically Drawing H608 as amended by Addendum 3, Sketch SKH3.21

System Summary Report
Provided by Vanderweil Engineers

Seimens Building Technologies
Submittal for Building Controls, Sheets 105, 105A and 105B
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4.5.2 System Startup.

4.5.2.1 The smoke management system shall achieve full operation prior to conditions in the space ~
reaching the design smoke conditions. L

4.5.2.2 The determination of the time it takes for the system to become opcrational shall con<;1der the
following events (as appropriate to the specific design objectives):

(1)  Time for detection of the fire incident

(2) HVAC system activation time including shut-down and start-up of air handling cquipmenf,
opening and closing of dampers, and opening and closing of natural ventilation
devices

4.5.3 Duration.

4.5.3.1 When the design of the smoke managemeht system is based on occupants exiting a space
before being exposed to smoke or before tenability thresholds are reached, the system shall remain
operational for the duration required.

4.5.3.2 Smoke management systems designed to maintain tenable conditions shall not be required to
prevent the descent of a smoke layer in spaces where tenable conditions are demonstrated.

4.5.3.3 When the design of the smoke management system is based on occupants' exiling a space
before being exposed to smoke. or before tenability thresholds are reached, a timed egress analysis
shall be conducted.

4.5.4 Manual Override,

4.5.4.1 A means of manually starting and stopping the smoke management system shall be provided at
an approved location accessible to the fire department.

4.5.4.2 Manual controls shall be able to override automatic systein operation.

4.6* Makeup Air,

Makeup air shall be provided by fans or by openings to the outside.

4.6.1 The supply pomts for the makeup air shall be located beneath the smoke layer interface.

4.6.2 Mechanical makeup air shall be less than the mass flow rate of the mechanical smoke exhaust.
4,6.3 The makeup air shall not cause door-opening force to exceed allowable limits.

4.6.4* The makeup air velocity shall not exceed 200 ft/min (1.02 m/sec) where the makeup air could
come into contact with the plume unless a higher makeup air velocity is supported by engineering
analysis.

. "—.-\1
: i

4.7 Operating Conditions.

The smoke management system components shall be capable of continuous use at the maximum
temperatures expected over the design interval time.

4.8* Weather Data,

Designs shall incorporate the effect of outdoor temperature and wind on the petformance of the smoke
management system.

4.9% Stratification of Smole.

For large spaces where smoke stratification can occur, one of the following detection scheres shall be
used:

(L)*  Anupward beam to detect the smoke layer
(2)*  Detection of the smoke layer at various levels e ‘
(3Y*  Horizontal beams to detect the smoke

http://www.nfpa.org/codesonline/document asp?action=load&scope=0&path=NFPA/codes... 12/7/2005
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Chapter 8 Testing

8.1 General.

8.1.1* Each system shall be tested against its specific design critetia using component system testing,
acceptance testing, and periodic testing and maintenance.

8.1,2 Construction documents shall include all acceptance testing procedures and pass/fail criteria.

8.2 Component System Testing. :
8.2.1% Responsibility for testing shall be defined clearly prior to component system testing.

8,2.2 Prior to testing, the party responsible for testing shall verify completeness of building
construction, including the following architectural features:

(1)  Smoke barriers including joints therein
(2)  Firestopping
(3)  Doors and closers related to smoke control

(4)  Glazing that encloses a large-volume
space

8,2.3* Operational testing of each individual system component shall be performed.

8.2.4* Testing shall include all subsystems to the extent that they affect or are affected by the operation
of the smoke management system.

8.2.5 All documentation from component system testing shall be available for mspectlon

8.3 Acceptance Testing.

8.3.1* General, Acceptance testing shall demonstrate that the final integrated system installation
complies with the specific design and is functioning propetly.

8.3.2 Test Parameters. Where appropriate to the design, the following parameters shall be measured
during acceptance testing:

(1)  Total volumetric flow rate

(2)  Airflow velocities

(3) Airflow direction

(4)  Door-opening forces

(5)  Pressure differences

(6) Ambient indoor and outdoor temperatures
(7)  Wind speed and direction

8.3.3 Measurement Locations. The locations for measurement of the parameters identified in 8.3.2
shall be in accordance with nationally recognized methods.

8.3.4 Testing Procedures. The acceptance testing shall mcludc the procedurcs described in 8.3.4.1
through §.3.4.5.

8.3.4.1¥ Prior to beginning acceptance testing, all building equipment shall be placcd in the normal
operating mode, including equipment that is not used to imnplement smoke management.

8.3.4.2* If standby power has been provided for the operation of the smoke management system, the
acceptance testing shall be conducted while on both normal and standby power.

8.3.4.3 The acceptance testing shall include demonstrating that the correct outputs are produced for a
given input for each control sequence specified.

hittp://www.nfpa.org/codesonline/document.asp?action=load&scope=0&path=NFPA/codes... 12/7/2005 -
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8.3.4.4 The complete smoke management sequence shall be demonstrated for the following:
(1) Normal mode '

(2)  Automatic smoke management mode for first alarm

(3)  Manual override of normal and automatic smoke management modes

(4) Return to normal |

8.3.4.5% Acceptance tests for the fire protective signaling system in conjunction with the smoke
management system shall be permitted.

8.3.5* System Testing. A

8.3.5.1 Specific smoke management performance eriteria shall be developed by the system designer
and described in the consiruction documents.

8.3.5.2 Acceptatice testing to verify system performance shall include the following:

(1)  Prior to performance testing, verify the exact location of the perimeter of each large-volume
space smoke management system, identify any door openings into that space, and identify all
adjacent areas that are to remain open and that are to be protected by airflow alone. For larger
openings, measure the velocity by making appropriate traverses of the opening.

(2)  Activate the smoke management system. Verify and record the operation of all fans, dampers,
doors, and related equipment. Measure fan exhaust capacities and air velocities through inlet
doors and grilles or at supply grilles if there is a mechanical makeup air system. Measure the
force to open exit doors.

(3)  Where appropriate to the design, measure and record the pressure difference across all doors
' that separate the smoke management system arca from adjacent spaces and the velocities at
interfaces with open areas,

8.3.6 Testing Documentation.

8.3.6.1 Upon completion of acceptance testing, a copy of all operational testing documentation shall be
provided to the owner,

8.3.6.2 This documentation shall be available for reference for periodic testing and maintenance.

8.3.7 Owner's Manuals and Instruction, Information shall be provided to the owner that defines the
operation and maintenance of the system.

8.3.8 Modifications.

8:3.8.1 All operation and acceptance tests shall be performed on the applicable part of the system
wherever there are system changes and modifications,

8.3.8.2 Documentation shall be updated to reflect these changes or modifications.

8.4 Periodic Testing,

8.4,1* Proper maintenance of the system shall, as a minimum, include the perjodic testing of all
equipment, such as initiating devices, fans, dampers, controls, doors, and windows.

8.4.2* The equipment shall be maintained in accordance with the manufacturer's recommendations.

8.4.3 The periodic tests shall determine the airflow quantities and the pressure differences at the
following locations: '

(1)  Across smoke barrier openings

- (2) At the air makeup supplies

(3) At smoke exhaust equipment

8.4.4 All data points shall coincide with the acceptance test location to facilitate comparison
measurements,

http://www.nfpa.org/codesonline/document.asp?action=load&scope=0&path=NFPA/codes... 12/7/2005
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Stories used exclusively for mechanical equipment rooms, elevator penthouses and
similar spaces are not occupiable stories.

(Add) 13.8.10.4.3.2

A high rise system for the purpose of this chapter is defined as a municipally connected
fire alarm system consisting of a power limited fire alarm control unit listed by UL and/or
approved by FMG, with voice communication and a two-way fire departiment
communication system. All circuits for a high rise fire alarm system shall be installed in a
Class "A" fashion as described in NFPA 72. Fire Alarm/Voice Communication Systems
shall be provided in all high rise buildings regardless of the occupancy and shall operate
as follows:

(Add) 13.8.10.4.3.3

The operation of any manual fire alarm box or the antomatic activation of any heat
detector, smoke detector, sprinkler flow switch, standpipe flow switch or other
extinguishing system switch shall:

(Add) 13.8.10.4.3.3.1

Automatically sound a distinetive audible signal and activate the visible notification
appliances on the floor where the alarm originated, one floor above and one floor below
the floor where the alarm originated;

(Add) 13.8.10.4.3.3.2

Automatically notify the local fire department;

(Add) 13.8.10.4.3.3.3

Visually indicate the location of the origin of the alarm at the fire command center within
the building;

(Add) 13.8,10.4.3.3.4

Interlock with the heating, ventilating and air conditioning [HVAC] control systems to
provide for automatic fan shut-down as required in § 13.8.10.5.10;

(Add) 13.8.10.4.3.3.5

Interlock with all stairwell pressurization, smoke exhaust and smoke control systems to
control HVAC operations as required in § 13.8.10.5.10. Stairwell pressurization, smoke
exhaust and smoke control systems shall not be activated by the activation of manual fire
alarm boxes;




(Add) 13.8.10.5.9

All required fire alarm systems shall be connected to au approved power source in the
building and in addition shall have automatically charged storage type battery standby
power (dry cell shall not be wsed) of sufficient capacity to operate the entire systein as
required by § 13.8.10.4 for the type of system after the principal source of power has
failed, The fire alarm system must be able to function and sound the notification
appliances for at least five (5) minutes following the required standby period.

(Add) 13.8.10.5.9.1

Systems utilizing an emergency generator as a source of standby power shall not be
exempt from the above requirements for battery standby power.

(Add) 13.8.10.5.10

In all buildings having a fire alarm system, the fire alarm system shall be interconnected
to the building's heating, ventilation and air conditioning [HVAC] controls so that the
fan(s) supplying two thousand (2,000) cubic feet per minute (cfm) or greater capacity of

- any ventilating system not used for pressurization of a fire safe area or four (4) or more

ceiling mounted industrial air circulation fans installed in one room shall automatically
shut down any time, other than drills or when testing, that any initiating device connected
to the fire alarm system is activated. If duct-type smoke detectors are installed in HVAC
systems, the duct-type smoke detectors shall be connected to the fire alarm control unit to
signal an audible and visual supervisory signal at the fire alarm control unit and
annunciator. An alarm condition shall not occur unless specifically requested and
authorized by the AHJ.

(Add) 13.8.10.5.10.1

EXCEPTION: Where total coverage smoke detection is installed in all areas of the
smoke compartment served by the return air system, installation of air duct detectors in
the veturn air system shall not be required, provided their function is accomplished by the
design of the area detection system,
(Add) 13.8.10.5,10.2
Where installation of antomatic smoke area detection is impractical dne to ambient
conditions, automatic heat detection shall be permitted. In areas covered by automatic
sprinkler systems, automatic heat detection shall not be required.
(Add) 13.8.10.5.10.3

EXCEPTION: See § 13.8.10.4.3.3.5.

(Add) 13.8.10.5.10.4
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September 20, 2006

Mr. Rick Bouchard

The S/L/A/M Collaborative
Somerset Square

80 Glastonbury Boulevard
Glastonbury, CT 06033-4415

Re: 22562 URI Housing
Astium Smoke Control

Dear Rick:

In January of 2006 RGV received a letter of approval {as a result of an October 2004 review meeting) from
the Rhode Island Building Code Commission for the design of the Atrium smoke control systems for URT
Residence Halls (See attached). As Building A completion and occupancy nears I am submitiing to you a
smoke control system sumimary report to be reviewed and approved by the Rhode Island State Fire
Marshal’s Office. The summary report contains the following:

1. The attium plan and section, (included as an artachment}

9. The Bxhaust Method of smoke control in accordance with IBC 2003, Section 909.8 as approved
by Rhode Island Building Code Commission.

3. Smoke exhaust calaulations using an axisymetric smoke plume and  balcony spill smoke plume.
These calcularions are surnmatized below and are included as attachments,

4, Smoke control system acceptance test procedures as stated in IMC 2003, Section 909, to be
performed by the contractor as specified in contract documents.

5. Sequence of operation as provided by Pire Alarm contractor and ATC contractor.
The Buildings

The program for this project is comprised of two sites. The North Site will contain two buildings and the
South Site will contain one building. All three buildiugs are similar in arrangement and each has atriums
requiring smoke control systems in accordance with section 909 of the IBC-2003. The governing building
code for this project is the 2003 edition of the International Building Code (IBC-2003), Of the several
available smoke control methods, we are requesting approval from the governing building official to use the
Exhaust Method in accordance with scction 909.8 of the IBC-2003, The details of our calculation
procedure are provided in the following atrachments:

HA25562.0MDOCK etrcitBouchud.doc

274 Summer Streer -

Boston, Massachusetes 02210-1123

Tel: 617.423.7423, Fax: 617.956.4713

wvw. vanderweil.com A Vanderweil Company
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Mr. Rick Bouchard
The S/LIA/M Collaborative
22562 - Request for Additional Compengation - Sprinkler Design

1. Acrium Smoke Calculations Sheet — Axisymetric Plumes
2. Atrium Smoke Calculacions Shect — Balcony Spill & Window Plumes
3. Plan View of Atrium
4, Section View of Atrium
The Auiums

The atriums are comprised of four and five levels. "The five level atrium has approximate dimensions of 45’
(W) x 45'(L) x 58'(H). The four leve! actium has approximate dimensions of 45" (W) x 45°(L) x 48'(H).
On the first level, cach atrium it open to cgress pathways while on the second third, fourth, and fifth levels,
¢ach atclum is separated from egress pathways. On the first level, the perimeter cortidor around each
atrium will be separated from communicating spaces during a fire/smoke event with automatic closing
doors (firefsmoke rated).

The Exhaust Method, ICB-2003, Section 909.8

Secrion 909.8.1 (Exhaust Rate) of the IBC-2003 requires that the Jargest calculated mass flow rate of
possible smoke plumes be used to determine the volumetric flow rate of the smoke exhaust system. We
have calculated this to be the axisymetric plume, which yields a smole exhaust flow rate of 47,000 cubic
feet per minate (CFM).

As approved by the governing building official the design of a 47,000 CFM smoke exhaust system is being
provided for each of the theee atriuns considered.

Please feel free to call with any questions.

Very truly yours,
R.G. Vanderweil Engineers LLP

Shate §.Alr”

Charles A, Clapp, P.E.
Project Manager

CAC/das
Ce: Jeff LaMothe (S/LIA/M)

Artachments

Page 2 of 2
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STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

Depattment of Administration
DIVISION OF CAPITAL PROJECTS AND PROPERTY MANAGEMENT
BUILDING CODE COMMISSION
One Capitol Hill
Providence, R1 02908-5859
-(401) 222-3033 PAX # 222-2599

January 19, 2006

Chip Clapp

Vanderweil Engineers
274 Summer Street
Boston, MA. 02210-1123

RE: URI Housing Atrium Smoke Conitol

Dear Chip:

This letter is in response to our canversation Wednesday January 18, 2006. I reviewed
my notes and the previous correspondence regarding the smoke control systems design.
Building cade section 909.3 requires special inspections and testing. The procedure for

this testing should be submitted to this office and testing shall be verified by the special
inspector and this office.

My approval of the design concept does nat infer compliance with Fire Codes. You will
need acceptance by the RI State Fire Marshall’s Office.

If T can be of any more help please do not hesitate to call.

Ve?r truly yours,
?

‘Stmart Cowen

Mechanical Engincer

ec:D. DeDentro

——
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1BG 2003 Atrium Smoke Calcuiations Vanderwail Engineers

Assumptions _ 900.8 (same as UBG 905.5.2)
e[ Rl ( R)

zol . A0 Cp= 0 24 BTU/AB®F {Specilic heat of Alr/ Smoke)*
=L 8,000) {0.075 ibs/it® at 70 "F)*
Qee * - 3500 BTUSs + SFPE Handbook, 3rd Ediion; Page A2Z3, Table B.2 {expressed in melsic)

. Flame hieight 1BC9-3 {same as UBC 5-3)

2"3
o RRETATN
2. Axlsymetris Plums_ UBG 5-4) (for'z' > flame helght)
m, = 0:0220, 2 D, :
= . 0022
=" 002
= ool
3. Smoke Temperalure
« [Q(Cy x )} +T. _ 1BC99(sameas UBCE-13)
-—[ 3500 et 024 .
=[- 3500 ;
= 432 39 .
= - E58 o NS
A calculation s necassary for the code solutions but for which there Is no fommuola in the codo
Smoke Density { Ideal Gas Law }
4. ppa{Ta/Ts) NFPA92B, Page 27, under A24.1.3 (6) (expressed in melric)
= 0074 (- 5% - 1918 |
= 074 ToE3T L
Volumetric Smoke Productlon 1BC 9-4 (same as UBC 5-7)
5, v=6om/p LT
: . S T % 302,/ 0.0
b WL cfm - - Flame hefghtIs > 'z.' Use formula below,
6. Axisymetric Plume _IB('_) 9-3.3 {same as UBG 5-4) {for 7 < flame height)
= 0.020807 2. i ' -
= 00208 . ux 3500 ¥y 10,00
= 00208 -x 13380 x 40.00
= 27.83 1bsfs
7. Smoke Temperature
= [QSCyxmp)i + Ta IBG 9-8 (same as UBC 5-13)
' =[_ 3800 f( - 0.24° x 2783 )4 - 75
= 3,500 - I 8881+ 75 -
= 524 03 + 75
= * 889°F ( .059 °R)
A cakufaton is necessary o1 the code soluliuns bt for which there ia no formuta in the codo
Smoke Density (Ideal Gas Law)
8. p=PalTa/Ts) NFPA 928, Paga 27, under A.2.4.1.3 (8) (expressed in metric)
’ = 0.074 | { 535 ! 1,059 )
= 0.074 | X 0.51
= . 0,038 tbs/i®
Volumetrio Smoke Production 1BG 9-4 (same as UBG 5-7}
g, V= somﬂlp I
= . ox 2783 - [ 0038
w afm - REQUIRED EXHAUST
URI Housing

- Project # 22562 Axisymetric Plume Fi14/2005




IBC 2003 Atrium Smoke Calculations

Vandenwell Engineers

A.ssumphons 909.8 (sume as UBC 905,6.2)
T.=f. PR (BETTR) Cp= 024 BIUM'F (Specific heat of Alr / Smoke)*
a=. v '5,(){,\51 BTUSs e {0.075 Ibsfi® at 70 °F)*
H=f, ¢ 960l Height fo balceny Aw =} Window area
W=l 5.00[6.  Widlh of balcony spill Huy =f Height of opening
Zy=l - ~0S50lit.  Heightio Z frombalcony  zw= Hsight of opening above floor
Q=" . 8500 BTUs a=2.0Ay =
* SI‘PE Handbaok, 3rd Edition; Page A28, Table B2 (expmsed & melric)
1. Balcony Spilt Plume

vmpu i) 124(ow2)"’ (2 +0. 25H} &

i ‘H' e _u.-:

7 83 lbsds:

1BC -5 (same as UBC 5-8)

2, Smoke Temperalura

To= [QHCpx m,,)}+Ta
=[ - 3500 - Nie 024
=[ 3500 DY B ¥

. B18A4 T 4

= -7 B3R 1353

iBC 9-9 (sama a8 UBG 5-13) )
I 2 2 -5
1+
“.FH"

A calculation is recessary for the code solutlons hul for which there Is na formula in the eode

Smoke Density { Ideal Gas Law )
- palTa/Ts) ) N NFPA 92B, Page 27, under A.2.4.1.3 (8) (expressed in metric)
co= 007, (. BssL 1 T 86E)
= .0074 . - x_ 040
= i0,029.0s
_Yolumetric Smoke Producllon 1BG 0-4 {same as UBC 5-7)
4, ' S
17.5_3 i.o" 009
5. Window Plume IBG 96 (same as UBC 5-9)
= | 'OTT(AHHW"")"“ (zw+a) A0 18}\.,,Hw i )
IR 774 e 3660 x . w0 Sx- 3Bp0Lx 600
= L0077 ( 3P0 x " 380 i pds.x 8800 x 2457
= 0077 A EBdB Y7 (C 16.87
= 0077 { 445 ) ( 15,87
” 8iz  + 1587
A 19.04 lbsls’
G. Smoke Temperaiure
To= [QAC, XM+ Ta IBC 9-9 (same as UBC 5-13)
=[ 3,500 1{ 024 . % 19.04 )N+ 75
={ 3,500 S4BT )+ 75
= < 76577 + 18
:n 841 °F 1,801 'R}
A caleulation is necessary for he code solutians bet for which thete is no formuta in the code
Smoke Density { Ideal Gas Law )
7. pPallalTs} NFPA 92B, Page 27, under A.2.4.1.3 (8) {expresged in metric)
= 04074 { 635 |/ 1,901 )
= . 0.074 X 0.41
= . 0031 by
Volumelric Smoke Productiun iBC 9-4 (same as UBC 5-7}
8. V= 60myfp ) )
= - 6  x. 1904 1 0031
URI Housing
Project if 2256200

Balcony Splll Plume and Window Plume 7/14/2005




H occupancies shall be provided in accordance with Section
414.7.

[F] 908.2 Group H-5 eccupancy. Emergency alarms for noti-
fication of an emesgency condition in an HPM facility shall be
provided as required in Section 415.9.4.6. A continuous
gas-detection system shall be provided for HPM gases inaccor-
dance with Section 415.9.7.

[F] 908.3 Highly loxic and toxic materials. A gas detection
system shail be provided for indoor storage and use of highly
toxic and toxic gases to detect the presence of gas at or below
the permissible exposure limit (PEL) or celling limit of the gas
for witich detection is provided. The system shall be capable of
monitoring the discharge from the treatment system ator below
one-half the IDLH fimit,

Exceplion: A gas detection system is not required for toxic
gases when the physiological waming properties are at &
level below the accepied PEL for the gas.

(F)908.3.1 Alarms. The gas detection systern shall initiate
a local alann and transmit a signal to a conslantly attended
control siation when a short-term hazard condition is de-
tected, The alarm shall be both visible and audible and shall
provide waming both inside and cutside the area where gas
is detected. The audible alarm shall be distinet from ail other
alarms.

Exception: Signal transmissjon to a constantly attended
control station is nol required when not more than one
eylinder of highly toxic or toxic gas is stored.

[F]908.3.2 Shutofl of gas supply. The gas detectionsystem
shall automatically close the shutoff valve at the source on
gas supply piping and tubing related to the system being
menitored for whichever gas is detected.

Exception: Antomatic shutdown is not required forreac-
tors ulilized for the production of highly toxic or toxic
compressed gases where such reactors are:

1. Operated at pressures less than 15 pounds per
square inch gavge (psig) (103.4 kPa).
2. Constantly atiended.

3. Provided with readily accessible emergency shut-
off valves,

[IF] 908.3.3 Valve closure. The automatic closure of shutoff
valves shal] be in accordance with the following:

1. When the gas-detection sampling point initialing the
gas detection system alarm is within a gas cabinet or
exhausted enclosure, the shutoff valve in the gas cabi-
net or exlansted enclosure for the specific gas de-
tected shall automatically close.

2. Where the gas-detection sampling point initiating the
gas deteetion systemn alam is within a gas room and

compressed gas conlainers are not in gas cabinets or -

exhausted enclosures, the shutoff valves on sll gas
lines for the specific gas datected shall automatically
close.

3. Where the gas-detection sampling point initiating the
gas detection systern alaom is within a piping distribu-

2003 INTERNATIONAL BUILDING CODE®

FIRE PROTECTION SYSTEMS

tion moanifold enclosure, the shutoff valve for the

compressed container of specific gas detected supply-

ing the manifold shall automatically close.
Exception: When the gas-detection sampling point initi-
ating the pas-detection system alarm is at 2 use location
or within a pas valve enclosure of a branch line down-
stream of a piping distribution manifold, the shutoff
valve in the pas valve enclosure for the branch line lo-
cated in the piping distribution manifold enclosure shall
automatically close.

[F} 908.4 Ozone gas-generator rooms, Ozone gas-generator
rooms shall be equipped with a continuous gas-detection sys-
tem that will shot off the generator and sound a Jocal alarm
when concentrations above the PEL occur.

[I] 908.5 Repair garages. A flammable-gas detection systein
shall be provided in repair garages for vehicles fueled by
nonodorized gases in accordance with Section 406.6.6.

[F] 508.6 Refrigerant detector. Machinery rooms shall con-
tain arefrigerant detector with an audible and visual alarn. The
detector, or & sampling tube that draws air to the detector, shall
be located in an area where refrigerant fror a Ieak will concen-
trate. The alarm shall be actuated at a value not greater than the
corresponding TLV-TWA values for the refrigerant classifica-
tion indicated in the International Mechanical Code. Detectors
and alarms shall be placed in approved Iocations.

Exception: Detectors are not required in ammonia system
machinery rooms equipped with a vapor detector in accor-
dance with the International Mechanical Code.

SECTION 909
SMOKE CONTROL SYSTEMS

909.1 Scope and purpose. This section applies to mechanical
or passive smoke control systems when they are required by
other provisions of this code, The purpose of this section is to
establish minimum reguixements for the design, instalfation
and acceptance testing of smoke control systems that are in-
tended to provide a tenable environment for the evacuation or
relocation of occupants. These provisions are not intended for
the preservation of contents, the timely restoration of opera-
tions or for assistance in fire suppression or overhaul activities,
Smoke control systems regulated by this section serve a differ-
ent purpose than the smoke- and heat-venting provisions found
in Section 910, Mechanical smoke control systems shall not be
considered exhanst systems under Chapter 5 of the Interna-
tional Mechanical Code.

909.2 General design requirements. Buildings, structures or
parts thereof required by this code to have a smoke contro} sys-
temn or systems shall have such systems designed in accordance
with the applicable requirements of Section 909 and the gener-
ally eccepied and well-established principles of engineering
relevant to the design. The construction documents shall in-
clude sufficient information and detail to adequately describe
the elements of the desipn necessary for the proper implemen-
tation of the smoke control systems. These documents shall be
accompanied by sufficient information and analysis to demon-
strate compliance with thesé provisions.
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9993 Special inspection and test requirements, In addition
10 the: ordinary inspection and test requirements which huild-
ings, structures and parls thereof are required to undergo,
smoke control systems subject to the provisions of Section 909
shall undesgo special inspections and tests sufficient to venfy
the proper commissioning of the smoke conitrol design in its fi-
nal installed condition. The design submission accompanying
the construction documents shall clearly detail procedures and
methods to e used and the jtems subject to such inspections
and tests. Such commissioning shall be in accordance with
generajly accepted engineering practice and, where possible,
based on published standards for the particular testing in-
volved. The special inspections and tests required by this sec-
tion shall be conducted under the same terms in Section 1704,

909.4 Analysis. A rational analysis supporting the types of
smoke control systems to be employed, their methods of opera-
tion, the systems supporting them and the methods of construe-
tion to be‘utilized shall accompany the submitted construction
documents and shall include, but not be limited to, the items in-
dicated in Sections 909.4.1 through 909.4.6.

909.4.1 Stack effect, The systemshall be designed such that
the maximum probable normal or reverse stack effect will
not adversely interfere with the system’s capabililies. In de-
termining the maximum probable stack effect, altitude, ele-
valion, weather history and interjor temperatures shall be
used.

909.4.2 Temperature effect of fire. Buoyancy and expan-
sion caused by the design fire in accordance with Section
909.9 shall be analyzed. The system shall be designed such
that these effects do not adversely interfere with the sys-
tem’s capabilities. ‘

909.4.3 Wind effect. The design shall consider the adverse
effects of wind. Such consideration shall be consistent with
the wind-loading provisions of Chapter 16.

909.4.4 AVAC systems, The design shall consider the ef-
fects of the heating, ventilating and air-conditioning
(HVAC) systems on both smoke and fire transport. The
analysis shall include all permutations of systems status,
The design shalt consider the effects of the fire on the HVAC
systems.

909.4.5 Climate. The design shall consider the effects of
fow temperatures on systems, property and occupants, Air
inlets and exhausts shall be Jocaled so as to prevent snow or
ice blockage.

909.4.6 Duration of operation. All portions of active or
passive smoke control sysiems shail be capable of continued
operation afier detection of the fire event fornot less than 20
minutes.

909,5 Smoke barxier construction. Smoke barriers shall
comply with Section 709, and shall be constructed and sealed
to limit leakape areas exclusive of protected openings. The
rnaximum allowable leakage area shall be the aggregate area
calcnlated using the following leakage area ratios:

1. Walls: A/A,, =0.00100
2. Byit enclosures: A/, = 0.00035
3. All other shafts: A/A, = 0.00150
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4. Foors and roofs: A/Ap=0.00050

where:

A = Total leakage area, square feet (m?).

Ap = Unit floor or soof arca of barzier, square fest (m?).
A, = Unit wall area of barier, square feet (m?).

The leakage area ratios shiown do not include openings due
to doors, operable windows or similar gaps. These shall be in-
cluded in calculating the total leakage area.

909.5.1 Leakage area. The total leakage area of the barrier
is the product of the smoke barrier gross area monitored by
the allowable Ieakage area ratio, pius the area of other open-
ings such as gaps and cperable windows, Compliance shall
be determined by achieving the minimum air pressure dif-
ference across the barrier with the system in the smoke con-
trol mode for mechanical smoke control systems. Passive
smoke control systems tested using other approved means
such as door fan testing shall be as approved by the building
official.

909.5,2 Opening protection. Cpenings in smake barriers
shall be protected by antomatic-closing devices actuated by
the required controls for the mechanical smoke control sys-
tem. Door openings shal} be protected by door assemblies
complying with Section 715.4.3.

Exceptions:

1. Passive smoke control systems with auto-
matic-closing devices actuated by spot-type
smoke detectors listed for releasing service in-
stalled in accordance with Section 907.11.

2. Pixed openings between smoke zones which are
protected utilizing the airflow method.

3, In GroupI-2, whese such doors are instalied across
corridors, a pair of opposite-swinging doors with-
out a center mullion shall be instalfed having vi-
sion pancls with approved fire-rated glazing
materials in approved fire-rated frames, the area of
which shall uot exceed that tested. The doors shalt
be close fitting within operational tolerances and
shall not have undercuts, louvers or prilles, The
doors shall have head and jamb stops, astragals or
rabbets nt meeting edges, and avtomatic-closing
devjces. Positive-fatching devices are notreguired.

4. Group I-3.

5. Openings between smoke zones with clear ceiling
heights of 14 feet (4267 mm) or greater and
bank-dowa capacity of greater than 20 minutcs as
determined by the design fire size.

909,5,2.1 Ducts and air transfer epenings. Ducts and
air transfer openings are required to be protected with a
minimum Class II, 250°F (121°C) smoke damper cont
plying with Seclion 716.

9096 Pressurization method. The primary mechanical means
of controlling smoke shall be by pressure differences across
smoke barriers. Maintenance of a tenable environment is not
required in the smoke control zone of fire origin.
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909.6.1 Minimum pressure difference. The minimum
pressure difference across a smoke banier shall be 0.05-inch
water gage (0.0124 kPa) in fully sprinklered buildings. In
buildings permitted to be other than fully sprinklered, the
smoke control system shall be designed to achieve pressure
differences at least two times the maximum calculated pres-
sure difference produced by the design fire.

909.6.2 WMaximum pressure difference. The maxinum air

FIRE PROTECTION SYSTEMS

ward the fire exceed 200 feet per sinoie (1.02 m/fs). Where
the formula in Section 509.7.1 requires airflow to exceed
this }imit, the airflow method shaill not be used.

009,8 Exhaust method, When approved by she building offi-
cial, mechanical smoke control for large enclosed vohumes,
such as in atrivms or malls, shall be permitted to utilize the ex-
haust method. The design exhaust volumes shall be in accor-
dance with this section.

pressure difference across a smoke barrier shall be deter-
mined by required door-opening or closing forces. The actual
force required to open exit doors when the system is in the
smoke control mode shall be in accordance with Seclion
1008.1.2, Opening and closing forces for other doors shall be
determined by standard engineering methods for the resolu-
tion of forces and reactions. The calculated force to set a
side-hinged, swinging door inmotion shall be determined by:

F=Fy+ K(WAAPY2(W-d) (Equalion 9-1)

where:

A = Door area, square feet (m?).

d = Distance from door handle to latch edge of door,
feet (m).

F = Total door opening force, pounds (N).

F,. = Force required to overcome ¢losing device, pounds
).

K = Coefficient 5.2 (1.0).

W = Door width, feet (im}.

AP = Design pressure difference, inches of water (Pa).

909.7 Airflow design method. When approved by the building
official, smoke migration through openings fixed in a perma-
nently open position, which are located between smoke control
zones by the use of the airflow method, shall be permitted. The
desipn airflow shallbein accordance with this section. Airflow
shall be directed to limit smoke mipration from the fire zone.
The geometry of openings shalt be considered to prevent flow
reversal from turbulent effects.

909.7.1 Velocity. The minimum average velocily through a

fixed opening shall not be less than;

v=217.2 [h (I;- TI(TH460)]"7 (Equation 9-2)

For SL: v=1199 [& (T;- TYTH?

where:

h = Height of opening, feet {(m).

T; = Temperature of smoke, °F °K).

7, = Temperature of ambient air, °F (°X).

v = Air velocity, feet per minute (m/minute).

9{9.7.2 Prohibited condifions. This method shail not be
employed where either the quanlity of air or the velogity of
the airfiow will adversely affect other portions of the smoke
control system, undunly intensify the fire, disrapt plume dy-
namics or interfere with exiting. In no case shall airflow to-
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909.8.1 Exhaust rate, The height of the lowest horjzontal
surface of the accumulating smoke layer shall be main-
tained at Jeast 10 fect (3048 mm) above any walking surface
which forms a portion of a required egress system within the
smoke zone, The required exhaust rate for the zone shali be
the Jargest of the calculated plume mass flow rates for the
possible plume configurations. Provisions shall be made for
natural or mechanical supply of air from outside or adjacent
smoke zones to make up for the air exhavsted, Makenp air-
flow rates, when measured at the potential fire Jocation,
shali not exceed 200 feet per minute {60 960 mum per min-
ute} toward the fire. The temperature of the makeup ait shall
be such that it does not expose temperature-sensitive fire
protection systems beyond their Jimits.

909.8.2 Axisymmetric piumes. The plume mass flow rate
(m1,), in pounds per second (kg/s), shall be determined by
placing the design fire center on the axis of the space being
analyzed. The limiting flame height shall be detenmined by:

7= 0.5330%° (Equation 9-3)
For SI: z,=0.1660 25
where: ‘

m, = Plume mass flow rate, pounds per second (kg/s).
¢ = Total heat outpnt.

(. = Conveclive heat output, British thermal onits per
second (KW). (The value of (2, shall not be taken as
less than 0.700).

z = Height from top of fuel surface to bottom of smoke
layer, feet (m). :

z; = Limiting flame hejght, feet (m). The z value must be
greater than the fue) equivalent diameter (see Sec-
tion 909.9).

forz>z,

n, =0.022023757 + 0.0042¢,

For SI: m,=0.071 @°%% + 000180,
forz=2z

m,=0.011 O,

For 5I: a1, =0.0350,

forz<z

m,= 002080z

For Sk m,= 00320,

To convert m, from pounds per second of mass flow to a
volumetric rate, the following eguation shall be used:

V=60m/p (Equation 9-4)
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where:
V = Volumetric flow rate, cubic feet per minute (m?/s).

p = Density of air at the temperalure of the smoke layer,
pounds per cubic feet (73 in °F) [kg/m? {T? in °C)}.

909.9.3 Balcony spill plumes. The plume mass flow rate
() for spill plumes shall be determined using the peomet-
rically probable width based on architectural elements and
projections in the following cquation:

m,=0.124(GW)"%(z, +0.25H) (Equation 9-5)

For 8L m, = D.36(QW?)1%(z, + 0.25H)

where:

H = Height above fire 1o underside of balcony, feet (m).
m, = Plume mass flow rate, pounds per second (kg/s).
@ = Tolal heat output.

W = Plume widih at point of spill, feet (m).

7, = Height from balcony, feet (m).

909.8.4 Window plumes. The plume mass flow rate ()
shall be defermined from:

1, = 0.077(. A H P8z, +ay? + 0.184 0 2
(Equation 9-6)

For S&: m, = 0.68(4,H,%)'z, + a)*®+ 1.54 H,*

where:

A, = Area of the opening, square feet (m?).

H, = Height of the opening, feet (m).

n, = plume mass flow rate, pounds per second (kg/s).

z, = Height{rom the top of the window or opening to the
bottom of the smoke layer, fect {m).

a = 2AAHY_2.1H,

909.8.5 Plume contact with walls. When a plume contacts
one or more of the surrounding walls, the mass flow rate
shall be adjusted for the reduced entrainment resulting from
the contact provided that the contact remains constant. Use
of this provision requires calculation of the plumne diameter,
that shall be calcnlated by:

d=0.48 [(T+460)/{T,+460)]**z (Equation 9-7)

For 8L d =048 (TJT )%
where:
d = Plume diameter, feet (m).
T, = Ambient air temperature, °F (°K).
T, = Plume centerline temperature, °F (°K).
= 060 (T, +460) 02227 + T,
z = Height at which T, is determined, feet {(m).
ForSI: T,=0.087,0*z%+T,
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909.9 Design fire. The design fire shall be based on a @ of not
less than 5,000 Btw/s {5275 kW) unless a rational analysis is
performed by the registered design professional and approved
by the building official. The design fire shall be based on the
analysis in accordance with Section 909.4 and this section.

900.9.1 Factors considered. The engineering analysis shalk
include the characteristics of the fuel, fuel load, effects in-
cluded by the fire and whether the fire is likely to be steady
or imsteady.

909,92 Separation distance. Determination of the design
fire shall include consideration of the type of fuel, fuel spac-
ing and configuration. The ratio of the separation distance to
the fuel equivalent radius shall not be less than 4. The fuel
equivelent radius shall be the radius of a cixcle of equal area
1o floor area of the foe] package. The design fire shall be in-
creased if other combustibles are within the separation dis-
tance as determined by:

R=[0/12n9")]'* (quation 9-8)
where:
g” = Incident radiant heat flux required for nonpiloted

ignition, Bu/ft? - s (Whm?).
(@ = Heat release from fire, Btu's (kW).
R = Separation distance from target to center of fuel
package, feet (m).
909.9.3 Heat-release assumptivns. The analysis shall
make use of best available data from approved sources and
shalf not be based on excessively stringent limitations of
combustible material.

909.9.4 Sprinkler effectiveness assumptions. A docu-
mented engineering analysis shall be provided for condi-
tions that assume fire growth is halted at the time of
sprinkler activation.

909.10 Equipment, Equipment such as, but not limited to,
fans, ducts, automatic dampers and balance dampers, shall be
suitable for its intended use, suitable for the probable exposure
temperatures that the rational analysis indicates, and as ap-
proved by the building official.

909.10.1 Exhaust fans. Components of exhaust fans shall
be rated and certificd by the manufactucer for the probable
temperature rise to which the componenis will be exposed.
This temperature rise shall be computed by:

T,=(Q/mc)+(T}) (Equation 3-9)
where:
¢ = Specific heat of smoke at smoke layer temperature,

Btwlb°F (kg - K).
m = Exhaust rate, pounds per second (kg/s).
Q. = Convective heat output of fire, Bru/s (kKW).
T, = Ambient temperature, °F (°K).
T, = Smoke temperature, °F (°K).

Exception: Reduced T, as calculated based on the asstr-
ance of adequate dilution air,
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909.1.0.2 Duets, Duct materials and joinis shail be capable
of withstanding the probable temperatures and pressures (o
which they are exposed as dctermined in accordance with
Section 909.10.1. Ducts shall be constructed and supported
in accordance with the fternational Mechanical Code.
Ducts shall be leak tested to 1.5 times the maximum design
pressure in accordance with nationally accepted practices.
Messured leakage shall not exceed 5 percent of design flow.
Results of such testing shall be a part of the documentation
procedure. Ducts shali be supported directly from fire-resis-
tance-rated stractural elements of the building by substan-
tial, noncombustible supports.

Exception: Flexible connections (for the purpose of vi-
bration isolation) complying with the International Me-
chanieal Code, that are consiructed of approved
fire-resistance-rated materials.

909.10.3 Equipment, inlets and outlets, Equipment shal}
be located so as to niot expose uninvolved portions of the
building to an additional fire hazard. Ouiside air inlets shall
be located so as to minimize the potential for introducing
smoke or flame into the building. Bxhaust outlets shall be so
locoted as to minimize reintroduction of smoke into the
building and to limit exposure of the building or adjacent
buijldings to an additional fire hazard.

909,10.4 Automatic dampers, Automatic dampers, regard-
less of the purpose for which they are installed within the
smoke control system, shall be listed and conform to the re-
quirements of approved, recognized standards,

902,105 Faps. In addition 1o other requircments,
belt-driven fans shall have 1.5 times the number of belts re-
quired for the design duty, with the minimum pumber of
belts being two. Fans shall be selected for siable perfor-
mance based on normal ternperature and, where applicable,
elevated temperature. Calculations and manufacturer’s fan
curves shall be part of the documentation procedures. Fans
shall be supported and restrained by noncorbustible de-
vices in accordance with the requirements of Chapter 16.
Motors driving fans shall not be operated beyond their
nameplate horsepower (kilowatts), as determined from
measurement of actual current draw, and shall have a mini-
mum service factor of 1.15.

909,11 Power systems. The smoke control system shall be
sopplied with two sources of power. Primary power shall be the
nomnal buitding power systems. Secondary power shall be
from an approved standby source complying with the ICC
Electrical Code. The standby power source and its ransfer
switches shall be in a separate room from the normal power
transformers and switch gear and shail be enclosed in a reom
constructed of not less than 1-hour fire-resistance-rated fire
barriess ventilated directly to and from the exterior. Power dis-
iribution from the two sources shall be by independent routes.
Transferto full standby power shall be automatic and within 60
seconds of failure of the primary power. The systems shall
comply with the ICC Elecirical Code.

909.11.1 Power sources and power surges. Elements of
the smoke management system relying on volatile memo-
ies or the like shall be supplied with uninterruptable power
sources of sufficient duration to span a 15-minute primary
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power interruption. Elements of the smoke management
system susceptible to power surges shall be suitably pro-
tected by conditioners, suppressors or other approved
means,

909.12Detection and control systems. Fire detection systems
providing control input or output signals to mechanical smoke
control systems or elements thereof shall comply with the re-
quirements of Section 907. Such systerns shall be equipped
with a control unit complying with UL 864 and listed as smoke
control equipment,

Control systems for mechanical smoke control systems shall
include provisions for verification. Vesification shall include
positive confirmation of actuation, testing, manual overide,
the presence of power downstream of all disconnects and,
through a preprogrammed weekly fest sequence report, aboor-
mal conditions audibly, visnally and by printed report.

909,121 Wiring. In addition to meeting requircments of the
1CC Electrical Code, all wiring, regardless of voitage, shall
be fully enclosed within continuous raceways.

1F] 909,12.2 Activation. Smoke control systems shall be
activated in accordance with this section.

[E] 909.12.2.1 Pressurization, airfllow or exhaust
method. Mechanical smoke conirol systems using the
pressurization, airflow or exhaust method shall have
completely automatic control,

[F) 909.12.2.2 Passive method. Passive smoke control
systems actuated by approved spot-type detectors listed
for releasing service shall be permitted.

[F] 909.12.3 Aulomatic control, Where completely auto-
matic control is required or used, the automztic-control se-
quences shall be initiated from an appropriately zoned
antomatic sprinkler system complying with Section
903.3.1.1, manual controls that are readily accessible to the
fire depariment and any smoke detectors required by engi-
neering analysis.

909.13 Contro!l air tubing. Control zir tubing shall be of suffi-
cient size to meet the requived response times, Tubing shall be
flushed clean and dry prior to final connections and shall be ad-
equately supported and protected from damage, Tubing pass-
ing through concrete ormasonry shall be sleeved and protected
from abrasion and elecirolytic action.

909.13.1 Materials. Control air tubing shall be hard drawn
copper, Type L, ACR in accordance with ASTM B 42,
ASTM B 43, ASTM B 68, ASTM B 88, ASTM B 25} and
ASTM B 280. Fittings shall be wrought copper or brass, sol-
der type, in aceordance with ASME B 16.18 or ASME B
16.22. Changes in direction shall be made with appropriate
tool bends. Brass compression-type fittings shell be used at
final connection to devices; other joints shall be brazed us-
ing a BCuPS brazing afloy with solidus above 1,100°F
{593°C) and liquids below 1,500°F (816°C}. Brazing fiux
shall be used on copper-to-brass joinis only.

Exception: Nonmetallic tubing used within control pan-
els and at the final connection to devices, providing all of
the following conditions are met:
t. Tubing shall be listed by an approved agency for
flame and smoke characteristics.
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2, Tubing and connected devices shall be completely
enclosed within galvanized or paint-grade steelen-
closure of not less than 0.030 inch (0.76 marn) {No.
22 galvanized sheet gage) thickness. Entry to the
enclosure shal] be by copper tubing with a protec-
tive grommet of neoprene or teflon or by suitable
brass compression to male-barbed adapfer,

3. Tubing shafl be identified by appropriately docu-
mented coding,

4, Tubing shall be neatly tied and supported within
enclosure, Tubing bridging cabinet and door or
moveable device shall be of sufficient fength to
avoid tension and excessive stress. Tubing shall be
protected against abrasion, Tubinp serving devices
on doors shall be fastened along hinges.

©09.13.2 Ysolation from other functions, Control tubing
serving other than smoke control functions shall be isolated
by automatic isolation valves or shal be anindependent sys-
tem.

909.13.3 Testinp. Control air tubing shall be tested at three
times the operating pressure for not less than 30 minutes
without any noticeable foss in gauge pressure prior lo final
connection fo devices.

909.14 Marking and identification. The detection and con-
trol systems shall be clearly marked at alj junctions, accesses
and terminations.

[FI 909,15 Conlrol diagrams. ldentical control diagrams
showing all devices in the system and identifying their location
and function shal} be maintained current and kept on file with
the building official, the fire department and in the fire com-
mand center in format and manner approved by the fire chief.

[F) 909,16 Fire-fighter’s smoke control panel. A
fire-fighter's smoke control panel for fire department emer-
gency response purpases only shall be provided and shall in-
clude manual control or override of automatic conirol for
mechanical smoke control systems. The panel shali be located
in a fire command center complying with Section 911, and
shall comply with Sections 909.16.1 through 909.16.3.

[F] 909.,16.1 Smoke confral systems. Fans within the
building shalt be shown on the fire-fighter’s control panel. A
clear indication of the direction of airflow and the relation-
ship of components shall be displayed. Status indicators
shall be provided for all smoke control equipment, annunci-
ated by fan and zone, and by pilot-lamp-type indicators as
follows:

1. Fans, dampers aud other operating equipment in their
normal status—WHITE.

2. Fans, dampers and other operating equipment in their
off or closed status—RED.

3. Fans, dampers and other operating equipment in their
on or open status—GREEN.

4. Fans, dampers and other operating equipment in 4
fault status-~YELLOW/AMBER,

[¥1909.16.2 Smoke confrol panel. The fire-fighter’s con-
trol panel shall provide control capability over the complete
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smoke-contro! system equipment within the building as fol-
Tows:

1. ON-AUTQ-OFBcontrol overeach individual piece of
operating smoke control equipment that can also be
controlled from other sources within the building.
This includes stairway pressurization fans; smoke ex-
haust fans; supply, return and exhaust fans; elevator
shaft fans and other operating equipment used or in-
tended for smoke control purposes.

2. OPEN-AUTO-CLOSE control over individual damp-
ers relating to smoke control and that are also con-
trolled from other sources within the building,

3. ON-OFF or OPEN-CLOSE control over smoke con-
trol and other critical equipment associated with a fire
or smoke emergency and that can only be controlled
from the fire-fighter’s control panel.

Exceptions:

1. Complex systems, wherc approved, where the con-
trols and indicatoss are combined to control and in-
dicate all elements of a single smoke zone as a unit.

2. Complex systems, where approved, where the con-
tro] is accomplished by computer interface using
approved, plain English commands.

{F] 909.16.3 Control action aond priorities. The
fire-fighter's control panc] actions shall be as follows:

1, ON-OFF, OPBN-CLOSE control actions shall have
the highest priority of any control point within the
building. Once issued from the fire-fighter’s control
panel, no aufomatic or manual contro] from any other
control point within the building shall contradict the
control action. Where automatic means are provided
to interrupt normal, nonemergency equipment opera-
tionor produce a specific result to safeguard the build-
ing or equipment (i.., duct freezestats, duct smoke
detectors, high-teraperature cutouts, temperature-ac-
tuated linkage and similar devices), such means shall
be capable of being overridden by the fire-fighter’s
control panel. The Jast contro] action as indicated by
each fire-fighter’s control panel switch position shall
prevail. In no case shall control actions require the
smoke controf system to assume more than one con-
figuration at any one time,

Exception: Power disconnects required by the
ICC Electrical Code.

2. Only the AUTO position of each three-position
fire-fighter's control panel switch shall allow auto-
tnatic or manual control action from other contyol
points within the buifding. The AUTO position shall
be the NORMAL, nonemergency, building control
position. Where a fire-fighter's control panel is in the
AUTO position, the actual status of the device (om,
off, open, closed) shall continue to bz indicated by the
status indicator described above, When directed by an
automatic signal to assume ap emergency condition,
the NORMAL. position shall become the emergency
condition for that device or group of devices within
the zone. In no case shall control actions require the
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smoke control system o assume more than one con-
figuration at any one Lime.

{F190%.17 System response time. Smoke-control system acti-
vation shall be initiated immediately after receipt of an appro-
priate automatic or manual activation command. Smoke
contro] systemns shall activate individuat components (such as
dampers and fans) in the sequence necessary io prevent physi-
cal damage to the fans, dampers, ducts and other equipment.
For purposes of smoke control, the fire-fighter's control pane}
response time shall be the same for autornatic ormanual smoke
control action initiated from any other building control point.
The total response time, including that necessary for detection,
shutdown of operating equipment and smoke control system
startup, shall allow for full operational mode o be achieved be-
fore the conditions in the space exceed the design smoke condi-
tion. The system response time for each component and their
sequential refationships shall be detailed in the required ratio-
na} analysis and verification of their installed condition re-
ported in the required final report,

[¥] 909,18 Acceptance testing. Devices, equipment, compo-
nents and sequences shall be individually tested. These tests, in
addition to those required by other provisions of this code, shall
consist of determination of function, sequence and, where ap-
plicable, capacity of their installed condition.

[F]909.18.1 Detection devices, Smoke or fire detectors that
are a part of 2 smoke control system shall be tested in accor-
dance with Chapter 9 in their installed condition. When ap-
plicable, this testing shall include verification of airflow in
both minimum and maximum conditions.

{71 909.18.2 Ducis. Ducis that are part of a smoke control
system shall be traversed using generally accepted practices
to determine actual air quantities.

[} 909,183 Dampers. Dampers shali be tested for function
in their installed condition.

[E] $09.18.4 Inlets and outlels. Inlets and oulets shall be
read using generally accepted practices to determine air
quantities,

[IF] 909.18.5 Fans. Fans shall be examined for correct rota-
tion. Measwrements of voltage, amperage, revolutions per
minute {rpm) and belt tension shall be made.

[F} 909.18.6 Smoke barriers. Measurernents using in-
clined manometers or other approved calibrated measuring
devices shall be made of the pressure differences scross
smoke barriers. Such measurements shali be conducted for
each possible smoke control condition.

[ 969.18.7 Controls, Each smoke zone, equipped with an
automatic-initiation device, shall be put into operation by
the actuation of one such device. Each additional device
within the zone sball be venfied to cause the same sequence
without requiring the operation of fan motors in order to pre-
vent damage. Control sequences shall be verified through-
out the system, including verification of override from the
fire-figbter's contro] panel and simulation of standby power
conditions.

[F] 909.18.8 Special inspections for smoke control.
Smoke control systems shall be tested by a special inspeetor,
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[F] 909.18.8.1 Scope of teslinp. Special inspections
shall be conducted in accordance with the following:

1. During erection of ductwork and prior to conceal-
ment for the purposes of leakage testing and re-
cording of device location.

2. Prior to occupancy and after sufficient completion
for the purpeses of pressure-difference testing,
flow measurements, and deteclion and control ver-
ification,

[F]909.18.8.2 Qualilications. Special inspection agen-
cies for smoke control shall have expertise in fire protec-
tion engincering, mechanical engineering and
cerlification as air balancers.

[F} 909.18.8.3 Reparis. A complete report of testing
shall be prepared by the special inspector or special in-
spection agency. The report shall include identification
of all devices by manufacturer, nameplate data, desigm
values, measured values and identification tag or mark.
The report shall be reviewed by the responsible regis-
tered design professional and, when satisfied that the de-
sign intent hos been achieved, the responsible registered
design professional shal] seal, sign and date the report,

(K] 909.18.8.3.1 Repori filing. A copy of the final re-
port shall be filed with the building official and an
identical copy shall be maintained in an approved lo-
cation at the building.

[F] 909.18.9 Ydentification and documentation. Charts,
drawings and other documents identifying and Jlocating
cach component of the smoke control system, and describ-
ing its proper function and maintenance requirements, shall
be maintained on file at the building as an attachment to the
report required by Section 909.18.8.3. Devices shalt havean
epproved identifying tag or mark on them consistent with
the other required documentation and shall be dated indicat-
jng the last time they were successhully tested and by whomn,

F]909.19 System accepiance. Buildings, or portions thereof,
required by this code to comply with this section shatl not be is-
sued a certificate of cccupaney until such time that the building
official determines that the provisions of this section have been
fally complied with, and that the fire department has received
satisfactory jnstruction on the operation, both automatic and
manual, of the system,

Exception: In buildings of phased construction, a tempo-
rary certificate of occupancy, as approved by the building
official, shall be permitted provided that those portions of
the huilding to be occupied meet the requiremenis of this
section and that the remainder does not pose a significant
hazard to the safety of the proposed occupants or adjacent
buildings.

909,20 Smokeproof enclosures. Where required by Section
1019.1.8, a smokeproof enclosure shaill be constructed in ac-
cordance with this section. A smokeproof enclosure shall con-
sist of an enclosed interior cxit stairway that conforms to
Section 1019.1 and an outside balcony or ventilated vestibule
meeting the requirements of this section. Where access to the
roof is required by the International Fire Code, such aceess
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shall be from the smokeproof enclosure where a smokeproof
enclosure s required.

909.20.1 Access. Accessto the stair shallbe by way of a ves-
tibule oy an open exterior balcony. The minimum dimension
of the vestibule shall not be less than the required width of
the corridor leading to the vestibule but shall not have a
width of less than 44 inches (1118 mm) and shall not havea
length of less than 72 inches (1829 mm) in the direction of
egress travel,

909,20.2 Construction. The smokeproof enclosure shall be
separated fromthe remainder of the building by notless than
a 2-hour fire-resistance-rated fire barrier without openings
other than the required means of egress doors. The vestibule
shall be separated from the stairway by not ess than a
2-hour fire-resistance-rated fire barrier. The open exterior
baleony sball be constructed in accordance with the fire-re-
sistance-rating requirements for floor construction.

9019.20.2.1 Door closers. Doors in a smokeproof enclo-
sure shall be self-closing or shali be automatic-closing
by actuation of a smoke detector installed at the
floor-side entrance to the smokeproof enclosure in ac-
cordance with Section 715.4.7. The actuation of the
smoke detector on any door shall activate the closing de-
vices on all doors in the smokeproof enclosure atall fev-
els. Smoke detectors shall be installed in accordance
with Section 907.10.

909.20.3 Natural venfilation alternative. The provisions
of Sections 909.20.3.1 through 909.20.3.3 shall apply to
ventilation of smokeproof enclosures by natural means.

909.20.3.1 Balcony doors. Where access to the stairway
is by way of an open exterjor balcony, the door assembly
jnto the enclosure shall be a fire door in accordance with
Section 715.4,

909.20.3.2 Vestibule doors. Where access to the stair-
way is by way of a vestibule, the door assembly into the
vestibule shall be a fire door complying with Section
715.4. The door assembly from the vestibule to the stair-
way shall have not less than a 20-minute fire protection
rating complying with Section 715.4.

909.20,3,3 Vestibule venfilation, Each vestibule shail
have a minimum net area of 16 square feet (1.5 m?) of
opening in a wall facing an outer couri, yard or public
way that is at least 20 feet (6096 mm) in width.

909.20.4 Mechauical ventilation alternative. The provi-
sions of Sections 909.20.4.1 through 909.20.4.4 shall apply
1o ventilation of smokeproof enclosures by mechanical
means.

909,20.4.1 Vestibule doors, The door assembly from the
building into the vestibule shall be a fire door complying
with Section 715.4. The door assembly from the vesti-
bule to the stairway shall have not less than a 20-minute
fire protection rating in accordance with Section 7154,
The door from the building into the vestibule shall be
provided with gaskets or other provisions to minimize air
leakage.

909,20.4.2 Vestibule ventilation. The vestibule shall be
supplied withnot Jess than one air change perminute and
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the exhaust shall not be less than 150 percent of supply.
Supply air shall enter and exhaust air shall discharge
from the vestibule through separate, tightly constructed
duets used only for that purpose. Supply air shall enter
the vestibule within 6 inches (152 mm) of the floor fevel.
The top of the exbaust register shall be localed at the top
of the smoke trap but not more than & inches (152 mm)
down from the top of the trap, and shall be entirely within
the smoke trap area, Doors in the open position shall not
obstruct duct openings. Duct openings with controlling
dampers are permitted where necessary to meet the de-
sign requirements, but dampers are not otherwise re-
quired.

909.20.4.2.1 Engincered ventilation system. Where
a specially engineered system is used, the system shall
exhaust a quantity of air equal to not less than 90 air
changes per hour from any vestibule in the emergency
operation mode and shall be sized to handle three ves-
tibules simultaneously. Smoke detectors shall be lo-
cated at the floor-side entrance to each vestibule and
shall activate the system for the affected vestibule.
Smoke detectors shalt be installed in accordance with
Section 907.10.

905.20.4.3 Smoke trap. The vestibule ceiling shall be at
least 20 inches (508 mm) higher than the door opening
into the vestibule to serve as a smoke and heat trap and to
provide an npward-moving air column. The height shall
not be decreased unless approved and justified by design
and test.

909.20.4.4 Stair shaft air movement system. The stair
shaft shall be provided with a dampered relief opening
and supplied with sufficient air {o maintain a minimum
positive pressvre of 0.10 inch of water (25 Pa) inthe shaft
relative to the vestibule with all doors closed.

909,205 Stair pressurization allernative, Where the
building is equipped throughout with an automatic sprinkler
system in accordance with Section 903.3.1.1, the vestibule
isnotrequired, provided that interior exit stairways are pres-
surized to a minimum of 0.15 inch of water (37 Pa) and a
maximum of 0.35 inch of water (87 Pa) in the shafi relative
to the building measured with all staicway doors closed un-
der maximum anticipated stack pressures.

909,20.6 Ventilating equipment. The activation of venti-
Jating equipment required by the altematives in Sections
909.20.4 and 909.20.5 sball be by smoke detestors installed
at each floor leve! at an approved location at the enfrance 1o
the smokeproof enclosure. When the closing device for the
stair shaft and vestibule doors js activated by smoke detec-
tion or power failure, the mechanical equipment shall acti-
vate and operate at the required performmance levels, Smoke
detectors shall be installed in accordance with Section
907.10.

99.20.6.1 Ventilation systems. Smokeproof enclosure
ventilation systerns shall be independent of other build-
ing ventilation systems. The eguipment ‘and ductwork
shall comply with one of the following:

1. Equipment and ductwork shall be located exterior
to the building and directly connected to the
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smokeproof enclosure or connected to the
smokeproof enclosure by ductwork enclosed by
2-hour fire-resistance-rated fire barders.

2. Equipment and duciwork shail be located within
the smokeproof enclosure with intake or exhaust
directly from anod to the outside or through
ductwork enclosed by 2-hour fire-resistance-rated
fire barriers.

3. Bquipment and ductwork shall be located within
the building if separated from the remainder of the
buijlding, including other mechanical equipment,
by 2-hour fire-resistance-rated fire barriess.

909,20.6.2 Standby power. Mechanical vestibule and
stair shaft ventilation systerns and automatic fire detec-
tion systems shall be powered by an approved standby
power system conforming to Section 403.10.1 and Chap-
ter 27.

9(9.20.6.3 Acceplance and testing. Before (he mechan-
ical equipment is approved, the system shall be tested in
the presence of the building official to confirm that the
system is operating in compliance with these require-
maents.

909,21 Undergronnd building smoke exhaust system.
Where required in accordance with Section 405.5 for under-
ground buildings, a smoke exhaust system shall be provided in
accordance with this section.

909,21.1 Exhaust capability. Where compartmentation is
reguired, each compartment shall have an independent, an-
tomatically activated smoke exheust system capable of
manual operation. The system shall have an air supply and
smoke exhaust capability that will provide a minimum of six
air changes per hour.

[F1909.21.2 Operation, Thesmoke exhauvst systemshallbe
operated in the compartment of origin by the following, in-
dependently of each otber:

1. Two cross-zoned smoke detectors within a single pro-
tected area of a single smoke detector monitored by an
alarm verification zone or an approved equivalent
method.

2. The automatic sprinkfer system.
3. Manual controls that are readily accessible to the fire
department.

[F] 909.21.3 Alarm required. Activation of the smoke ex~
haust system shall activate an audible alarm at a constanily
atteaded location.

SECTION 210
SMOKE AND HEAT VENTS

[F1910.1 General. Where required by this code or otherwise
installed, smoke and heat venls or mechanical smoke exhaust
systems and draft curtains shall conform (o the requirernents of
this section.

Exception: Frozen-food warehouses used solely for storage
of Class I and II commodities where protecied by an ap-
proved automatic sprinkler system.
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[F] 910.2 Where required. Approved smoke and heat vents
shall be installed in the roofs of one-story buildings orportions
thereof occupied for the uses set forth in Sections 910.2.1
through 910.2.4.

[F] 930.2.1 Groups F-1 and S-1. Buildings and portions
thereof used as a Group F-1 or 5-1 occupancy having more
than 50,000 square feet (4645 m®) in undivided area.

Exceptiont Group S-1 aircraft repair hangars.

[F} 910.2.2 Group I Buildings and portions thereof used
as a Group H occupancy as shown:

1. Inoccupancies classified as Group H-2 or H-3, any of
which are over 15,000 square feet (1394 m?) in single
floor area.

Exception: Buildings of noncombustible con-
struction containing only noncombustible materi-
als.

2. Inareas of buildings in Group Hused for storing Class
2, 3, and 4 Fiquid and solid oxidizers, Class 1 and un-
classified detonable arpanic peroxides, Class 3 and 4
unstable (reactive) materials, or Class 2 or 3 water-re-
active materials as required for a high-hazard com-
modity classification.

Exception: Buildings of noncombustible construc-
tion containing only noncombustible materials.

[F] 910.2.3 High-piled combustible storage. Buildings
and ponions thereof containing high-piled combustible
stock or rack storage in any occupancy group in accordance
with Section 413 and the International Fire Code.

[F] 910,2.4 Exit access travel distance increase, Buildings
and portions thereof used as a Group F-1 or S-1 occupancy
where the maximum exit access travel distance js increased
in accordance with Section 1015.2.

[F]910.3 Design and installation. The design and installation
of smoke and heat vents and draft curtains shall be as specified
in this section and Table 910.3.

{F} 910.3.1 Vent operation. Smoke and heat vents shall be
approved and Iabeled and shall be capable of being operated
by approved automatic and manual means, Avtomatic oper-
ation of smoke and heat vents shall conform to the provi-
sions of this section.

[F] 910.1.1.1 Gravity-operated drop-out vents. Auto-
matic smoke and heaf venis containing heat-sensitive
glazing designed to shrink and drop outof the ventopen-
ing when exposed to fire shall fully open within 5 min-
utes after the vent cavity is exposed to a simulated fire,
represented by a time-temperature gradient thal reaches
an air temperature of 500°F (260°C) within 5 minutes.
[F1910.3.1.2 Sprinklered buildings. Where instatled in
buildings provided with an approved automatic sprinkler
system, smoke and heat vents shall be designed to oper-
ate autornatically.

[F] 916.3.1.3 Nonsprinklered buildings, Where in-
stalled in buildings not provided with an approved auto-
matic sprinkler system, smoke and heat vents shall
operate automatically by actuation of a heat-responsive
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Morin, David C.

From: Clapp, Charles [CClapp@Vanderweil.com]

Sent:  Friday, December 15, 2006 11:15 AM

To: Morin, David C.

Cc: Jeff LaMothe; Browning, Christopher; 'Rick Bouchard'
Subject: URI smoke contro system testing

—

David,
| wanted to follow up our telephone conversation from yesterday regarding the RI SFM office requesting Gilbane

to provide a simulated smoke test for acceptance of the Building C Atrium smoke control system. Please read the

inserted text from NFPA 92B appendix A. RGV does not recommend any simulated smoke testingas a
prerequisite for acceptance.

Other Test Methods. Much can be accomplished to demonstrate smoke management system
operation without resorting to demonstrations that use smoke or products that simulate smoke.

The test methods previously described should provide an adequate means to cvaluate the smoke
management system's performance. Other test methods have been used historically in instances where
the authority having jurisdiction requires additional testing. These test methods have limited value in
evaluating certain system performance, and their validity as a method of testing a smoke management
system is questionable. '

As covered in the preceding chapters, the dynamics of the fire plume, buoyancy forces, and
stratification are all major critical elements in the desigh of the smoke management system. Therefore,
to test the system properly, a real fire condition would be the most appropriate and meaningful test,
However, there are many valid reasons why such a fire is usually not practical in a completed building.
Open flame/actual fire testing might be dangerous and should not normally be attempted. Any other
test is a compromise. If a test of the smoke management system for building acceptance is mandated
by the authority having jurisdiction, such a test condition would become the basis of design and might
not in any way simulate any real fire condition. More importantly, it could be a deception and provide
a false sense of security that the smoke management system would perform adequately in a real fire
emergency.

Smoke bomb tests do not provide the heat, buoyancy, and entrainment of a real fire and are not usefirl
in evaluating the real performance of the system. A system designed in accordance with this document
and capable of providing the intended smoke management might not pass smoke bomb tests.
Conversely, it is possible for a syste that is incapable of providing the intended smoke management
to pass smoke bomb tests. Because of the impracticality of conducting real fire tests, the acceptance
tests described in this document are directed to those aspects of smoke management systems that can
be verified.

It is an understaternent to say that acceptance testing involving a real fire has obvious danger to life
and property because of the heat generated and the toxicity of the smoke.

Charles A. Clapp, P.E.
Machanical Engineer
R.G. Vanderweil Engineers, LLP
274 Summer Sireet
Boston, MA 02210-1123

{ ' Ph: 617-556-9392
Fax: 617-956-4864

12/15/2006
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R. G. Vanderweil Engineers, LLP

Submittal Package

URI Housing Project#: 22562.00

B E

Author Company Contac’_t Author Package# Discipline Date In Date Out

none HVAC 10/6/2006 10/6/2006

Status: Reviewed

Reviewed and found generally acceptable. Submittal may contain minor corrections which must be complied with. No further
submittal required.

- Description

# Ifftem is not populated, comment s assotiated with submittai, otherwise comment is assoclated with subrivittal item,

1 Item: . .
System shall be adjusted te Incorporate 4,800 CFM into ceiling plenum for discharge to perimeter of-

Comment:
Atrium. Velocity at Atrium corner plenum louver face shal) not exceed 200 FPM as designed

. 10/6/2006 R. G. Vanderweil Engineers, LLP - http://www.vanderweil.com
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Supplemental

et

Instructions

No. 101

Architecture

Flanning

Interior Architecture
Structural Englneering
Landscape Architeciure
Construction Services

Atlanta, GA

Hoston, MA

Somerset Square

80 Glastenbiry Boulsvard
Glastorbury

Connecticut 05333-4415
Phone 850 657.6077

Fax 860 657.3141

mail@stomeoll.com
wiww.slameol.com

The S/ L/ A/ M Collaborative

To: Gilbane Building Company Date: October 12, 2006
Project: Univ, of Rhode Island Project No: 03216.00
New Student Housing

The Work shall be carried out in accordance with tha foliowing supplemental instructions issued in accordanca
with the Contract Documents without change in Confract Sum or Gontrack Time. Prior to proceeding in
accordance with thesa instructions, indicate your accaptence of these instructions for minor change lo the Work
ag consistent with the Contract Documents and rafurn a copy to the Architect.

item Description

1 e Add wall penetrations for the smoke evacuation systems in all three
buildings per the attached SSK-110, dated 10/12/06.

October 12, 2006

Issued; Accepied:
oF Lucotho

By: Jeff LaMothe By:
Distrihution:

Page 10f1
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. UR1 New Student Housing Project # 113607000

8 Number: AR3E

Inspections and Tests

Delaliad, Grouped by Each inspection Number

Gllbane Bullding Company
Tel: Faxi

12:00:00AM

A e ~ Date: -10/5/2008

"Installing Company: Belta Mechanical - Smith, John Spec Section: 15000
inspecting Company: SEL Companies ~ Goassens, Robert Sub Section? 31.C
.QC Company: Gilbana Building Cthpany - Morin, David Actual Sfart Time: 02:25 PM
Accepfing Company: University of Rhode tsland - DePaée, Pail Actual Finish Time: 02:48 PM

D. Morin/GBCO
R. Goosens/SEI

M. SuranifUR!

V. Quintemo/RISFM
J. SmithiDelta

Systems Tesling

velocltles measured at MAU Grilles25 FPR/averaged across each face of each plenum.

Velodities at sach SEF-2386FPM@FAJ “9T gq%vm ‘{—0 iv}thFﬁTﬂ‘i:f/ 4"‘800 LFV)
Total Make-up Alr=46,748 CFM plw UM, V'/\ 0ot h" ) WJ 7,00 ‘H’m

Total Exhaust Alr=48,984 CFM n %’0 77 | ]

. Wind north at 9 mph oy \U')‘? ‘ wq\ hw 0{‘\01?/\’}%/\ [,qu MQ\gM.

otigide alr at 64 degrees

indoor air at 88 degrees
. Alarm initlalion, damper opening sequence, alarty shutdown monitored.R E V I E W E D f’/ﬁf// MV
\o/6]%%

QOperation on emergency power {o be completad.
Reviewed and found generally ac-

ceptable. Minor deviations may be
noted. No further submittal required
if notations are complied with.

REFER TO CONTRACT
DOCUMENTS FOR SUBMITTAL

%\; N ' REQUIREMENTS ﬁ /é /d y

' V4
DATE +tO-4-04 BY AT Signed Date

74
' R_G. VANDERWEH:
Page 1 of 1

Prolog Manager Printed on: 10/6/2006  NENG URIiNew Reside%lleERs INC

£ . Signature




|
|

R. G. Vanderweil Engineers, LLP

Submittal Package

URI Housing Project#: 22562.00

15600:042-00° - . Atflum'SthokeTest . . . “Glosed:  Yes

Autheor Company Contact Author Package# Discipline Date In Date Out
0002-15000-0 HVAC ] 10/13/2006  10/26/2006

Status: Reviewed

Reviewed and found generally acceptable. Submittal may contain minor corrections which must be complied with. No further

submittat required.

Tteins;

# Type

Comments:’

Description

# 1f item s not populated,-comment is associated with submittal, otherwise comment is assoclated with submittal item.

1 Item:
Comment:

-

10/26/2006

Provide air flow measurements at grilles and fans.

R. G. Vanderweil Engineers, LLP ~ hitp://www.vanderweil.com




Transmittal Cover Sheet ]
L—. L
Detailed, Grouped by Fach Transmittal-Number

UR! New Student Houslng " Project# 113607000 Gilbane Building Company
. : Tel: © Fax: . _

W Date: __ 10/5/2006 T Reference Number: |
SERSTIIRE e : L nErAnSiCd
Glapp, Charles Morin, David
R.G. Vanderweil Engineers : Gilbane Building Company
274 Summer Streét . University of Rhode Island
Boston, MA 02210-1123 , Gilbane
Tel: 617-423-7423 ‘ c/o Postal Services, 6 Garage Road
Fax: 617-956-4864 ) g Kingston, Rl 02881
- Tel:

Fax; 401-874-5784

[] Acknowledgement Required

0ot 1 Inspections and: Aﬁaé_- Atrium Smoke Exhaust inspections and Tests AG36 - .
Tasls quke'-E)maust Atrium Smoke Exhaust

REVIEWED

Attached ara the results of the Smoke Evacuation System test,

Reviewed and found generally ac-
ceptable.. . Minor deviations may be
* noted. No further submittal required
if notations are complied with,

REFER TO CONTRACT

DOCUMENTS FOR SUBMITTAL
~ REQUIREMENTS

DATE (- AL % BY <o
' R. G. VANDERWEIL
ENGINEERS, INC.

-. Za o ' /49/6“%%,
£ . _ / Signature -' _ , 4 _’ Signed Date

“  Prolog Manager Printed on: 10/5/2006 NENG URI New Restdence Halls Page 1 of 1




LW

2

e

cilbane - Inspections and Tests

Detailed, Grouped by Each Inspection Number

- URI New Student Housing . Project# 113607000 Gilbane Building Company

, ) Tel:  Fax

umbr.' AD38 b g R g ae? Rl T s Dates 10/5/2006 12:00:00AV R
Installing Company: Deita Mechanical - Smith, John Spec Section: 15000
Inspacting Company: SEl Companies - Gopssens, Robert Sub Section? 31.0
QC Company: Gibane Building Company - Morin, David Actual Start Time: 02:25 PM

. Accepting Company; Universily. of Rhode [sland ~ DePace, Paul Actual Finish Time: 0245 PM

Atdum Smoke Exhaust Smoke Exhaust Completed.

Building A Atrium Systems Testing . D. Morin/GBCO
R. Goosens/SE]
M. SudaniURI
V. QuintemofRISFM
J. Smith/Delta

Vaiocltles measured at MAU Grilles-225 FPM averaged AC[OBS each fac.e of each plenum.
Velocities at each SEF-2385 FPM

Total Make-up Ajr=46.748 CFM
- Tolal Exhaust Alr=46,984 CFM

".. wind north at & mph
outside air at 64 degrees
indoor air at 68 degrees
- Alarm initiation, damper opening sequence, alam shutdown monitored,

Operation on emergency power to be completed.

/0%

Signature ~ Slgned Date

~  Prolog Manager Printed on: 10/6/2006 NENG UR| New Residence Halls ‘ Page 1 of 1
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Acceptance Testing Procedure

- Atrium Smolke Control

_ Project:  URI—Residence Hall Building A Date of test: 10/5/06
.System Tag: EP-1, EF-14A, SMAU 1.4 Temperatgrc: 67°
-System Service:‘Atrium _ _ Humidity: 54%

I, Unit Status/ Aceeptance

Ihis procedure was.prepared in accordance-with:the design sequence-of operations and approved ATC
snd oquipment submittals for the above system. The purpose for this proeedure is to verify that this
. .system:funetions and performs in aceordance with the desipn and design intent. Any required corrective
-actiondtems identified through the execution.of the-procedute will'be enfered:into-the project corrective
- -dotionTog. These items must be addressed-and-corrected by the appropriate contractor prior to final
-acceptance of this system by the owner.

" All prerequisite checldist items.including all required manufacturer start up checklists have been
. successfully completed and -documentation has been submitted to the CA for record prior to
t/éxecunon of this procedure. '
| required preliminary testing and balancing (TAB) has been successfully completed and
Mggoumentauon has been submitted-to-the:CA for record prior-to execution of thisprocedure.
ATC point to point check out-has besn successfully completed and documentation has been
mitted-to-the ‘CA for record ptior to execution of this-procedure, - .
’ All .corrective action items -identified as a result of execution of this procedure have been .
resolved,
fv & <0 Allrequired trending data has been submitted forreview
!N‘A O Deferred or seasonal {esting: nsrequwed as described'below and will be scheduled at a later date

" NOTES: -

R S e T LE

" Witnessing Commissioning Agent , Date




Acceptance Test Procedure.
URI Residence Hall —Building A
Afrium Smoke Confrol

| I Attendees

| Pave Morin

| Robert Goossens
| Mike Greea EL — Fire Controls Contractor
Mike Suriani URIX - Safety Services
Vincent Quinferno Rhode Island -- Division of State Fire Marshal
| Jolin Smith Delta Mechanical

I Fans Clearly Identifiod

I. Pre Functional Test Inspeciion / Ol servations -

T g g e e

| Blectrical disconneets clearly identified

|- ATC for Fan is conmplete

.| Ynit-has been tested-and balanced .-

*] Controlgfor other roof-top units complete

‘1 No.excessive vibration or noise

8 TV. Functional Tests -

Actur - -Comm
and 100% clesed and verify at

.{ end,

4 daroper actuator 100% open-

the actuator and at the front

Dapers pens & closes ~ for:

Exhaust fans and Supply fans

2 | Normal Off:

norimal condition, active signal
form FAS.

Units are In.{

Fans off

‘Dampers closed

3. | Simulate alarm condition:

Signal alarm condition from the

particle bean in atrium area

Signal from FA systema

.| Fire Alarm System, or break

Exhaust Fans starts after end switch is” .

60% open on damper.

| Supply fan starts after end switch is

60% opén on damper.,

Required pressure maintained

Pan remains on as long as cond.ttlon is
active at FAS.

o] i B B! ] B L

¢
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Acceptancef Test Procedure

URI Residence Hall — Buildiog A

Atrium Smoke Control

4 | Status of RTU-I, MAU-1, and | Roof top units RTU-1, MAU-1, and
MAU-2: Simulate smoke | MAU-2 de-cnergize, Units remain
conditon. off,

Return FAS to normal (re-set / Clear
gondition) Units RTU-{, MAU-1,
MAU-2 auto re-start and return to
_ | normal control.
I Alarm generated at BMS
" 'NOTES: -




REVISION -0-
DATE:10/5/06

QUALITY IN CONSTRUGTION
Start-Up Walk-Down Inspection

JURI-NSH

Building Number: North Woods Resienc
Building Name: Bullding A '

.Description of Equipment/System(s): Smoke Evacuation System

Proposed Start-Up Date: 10/5/06

§ DatefTime of Inspection: 10/5/06- - .. Trade Contractor(s): Delta MechanicalfUniqu-e

| Description of work to be | Smoke Evac Test
completed before turnover

‘4 Location of Inspection By Building A-roof mounted fans
. Bldg. Area!hl‘_ev‘eli‘!Rrﬁ(s)!CL i
(Attéch ;ﬁa.rked;i.lp. drav'vilr‘*lg.;rsj 7
- | Applicable Specifications: -

Applicable Drawings/Details: AH105

C Manufacturer: Cook
-1 Model: 225QMXS

| serial No.: 01058920192-009207

| Fan Data Motor Data
*  pesign CEM - - - 111750 o Horsepower - 110
"I reM - 1603 . -~ . . | Power - | 460s3/60nz

RPM 1726
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X Bullding Number: North Woods Residence

REVISION -0~
DATE:10/5/06

QUALITY IN'CONSTRUCTION
Start-Up Walk-Down Inspection

URI-NSH

Building Name: Building A

Description of Equipment/System(s): Smoke Evacuation System

Proposed Start-Up Date? 10/5/06

{ DatefTime of Inspection: 10/5/06 Trade Contractor(s): Delta Mechanical/Unique

» Description of work to be | Smoke Evac Test

completed before turnover

-Location of Inspection By Building A-roof mounted fans

Bidg. Aréa!LevellRm(s)!CL
(Attach marked-up drawings)

E | Applicable Specifications: Applicable Drawings/Details: AH105

™y

Manufacturer: Cook

Model: 225QMXS

Serial No.: 0105890192-009206

. Fan Data. Motor Data
 Design CFM , 1 750 . Horsepower - : 10
RPM | 1603 Power | 460/3/60hz
RPM 1726 .

e
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{ URI-NSH

Y Building Number: North Woods Residence

REVISION -0-
DATE:10/5/06

QUALITY IN CONSTRUCTION-
Start-Up Walk-Down inspection

Building Name: Bullding A

Description df Equipm_en't/System(s): Smoke Evacuation System

{ Proposed Start-Up Date: 10/6/06

DatefTime of Inspection: 10/6/06. _Trade Contractor(s): Delta Mechanical/Unique

| Description of work to be Smoke Evac Test

completed before turnover

I Location of Inspection By Building A-roof mounted fans
¥ Bldg. AreafLevel/Rm(s}/CL
{ (Attach marked-up drawings)

Applicable Specifications: : Applicable Drawings/Detalls: AH105

Manufaicmrer: Cook

Model: 226QMXS

Serial No.: 0105890192-009209

1 Fan Data . - . Motor Data
. ] Design CFM 11750 ' Horsepower 410
RPM | 1603 E ‘Power .| 460/3/60hz

RPM 1725




' URI-NSH | QUALITY IN CONSTRUCTION 'REVISION -0-
Start-Up Walk-Down Inspection DATE:10/5/06

") Building Number: North Woods Residence

Bullding Name: Building A

'} Description of Equipment/System(s): Smoke Evacuation System

" -] Proposed Star{-Up Date: 10/5/06

| Date/Time of Inspection: 10/5/06 Trade Contractor(s): Delta Mechanical/Unique

-§ completed before turnover

‘Description of work to be | Smoke Evac Test

1 Bldg. Area/Level/Rm(s)/CL
| (Attach marked-up drawings)

Location of Inspection By Bullding A-roof mourited fans

; Applicéble Specifications: - ‘ . Applicable Drawings/Detaits: AH105

) Manufacturer: Cook
Model: 225QMXS

.} serlal No.: 0105890182-009211

| Fan Data | , o | Wotor Data
| Design CFM 11750 Horsepower = 10
I 1608 Power " | 4eofareonz
Trew | 728




" QUALITY IN CONSTRUCTION
Start-Up Walk-Down Inspection

| URI-NSH

Building Number: North Woods Residence
-Buiidihg Name: Building A

REVISION ~0-

DATE:10/5/06

1 Description of Equipment/System(s): Smoke Evacuation System

j Pfoposed Start-Up Date: 10/5/06

Date/Time of Inspection: 10/5/06 | Trade Contractor(s): Delta Mochanical/Unique

Description of work to -be | Smoke Evac Test
completed before turnover

4 Location of Inspection By | Buiiding A-roof mounted fans

'} Bidg. Area/Level/Rm(s)/CL

(Attach markédiup drawings)

Applicable Specifications: 7 . 1 Applicable Draw_lngleetaiIs: AH105

C’\ ‘Manufacturer: Cook
Moqé[: 300QMXU

Serial No.: 0105890192-007205

RPM

Fan Data " Motor Data.

Design CFM - 1 23500 - Horsepower 125

RPM | 1274 |  Power 460/3/60hz
| 1725
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QUALITY IN CONSTRUCTION
Start-Up Walk-Down Inspection

{ uri-NsH

il/ % Building Number: North Woods Residence
Building Name: Building A

REVISION -0~
DATE:10/5/06

Description of Equipment/System(s): Smoke Evacuation System

] Proposed Start-Up Date: 10/5/06

DatefTime of Inspection: 10/5/06 Trade Contractor(s): Delta Mechanical/Unigue

Description of work to be | Smoke Evac Test

| completed before turnover

1 Location of tnspection By Buitding A-roof mounted fans

"1 Bidg. Area/Level/Rm(s)/CL

1 (Attach marked-up drawings)

h ;| Applicable Specifications: - Applicable Drawings/Details: AH105

C\ Manufacturer: Cook '

Model: 3000MXU

.. { Serial No.: 010S890192-007204

‘ '.;“I Fan Data o ‘ 7 _Mbtorata
B Design CFM " | 23500 | _‘ Hotsepower 25
1 rRPM | 1274 : Power 460/3160hz
RPM - 1726

13 g o e g




R MARK: SMUA-1A TO 4C
A @ PROJECT: URI STUDENT HOUSI!
S A2/ : DATE: 01-05-2006 :

' Mixed-Flow Supply Blower :
Low Pressure ' : G_

" Belt Drive Vo —] 4
Arrangement 9 " ‘ by Y}

L
- STANDARD CONSTRUCTION FEATURES:
High efficiency mixed flow wheel - « Continuously ' @
welded steel housing with Lorenized powder ‘
. .coating - Welded- aerodynamic straightening ‘&
vanes - Spun aluminumfop cap - Integral 7
curb cap - Adjustable motor plate utilizing ’ A

uct Collar j<ji— ?
B-Sqr.

* threaded studs for positive beit {ensioning -
Weather cover - Heavy duty ball or roller
" bearings with copper extended {ube lines - -
Lifting lugs - Access door Belt tunnel. :

Pimensions (inches)

_Performance .
‘Catalog | Flow | SP. | Fan | Bhp | | A __79-9/16
o] Qty | Number { (CFM) | (inwc) |- RPM | .(HP) : B Sar - 43
1 12 | 2250mxs | dt750 | 2.50 | 1603 712 c 3
Allitude (ft): 62 Tempgrature (F): 70 - ! D 68-1/8 _
Motor Information =~ ‘ ' _ E 1. 3512
| » HP| RPM | VoltsiPhtHz }Enclosure | Mounted | S F ' 33 .
= [10]1728] seose0 [opP PE] ves . | - 62508
| " Motor efficiency excoeds EPACT. requirements 1 Duct Gollar 31-15/16
. Sound Data_8 Octave Bands.dB: 10"12Watts) - o |UnitWt@bsy*+| - 1106
} ' - 1]2]3 4 | SJ G 1. '3 WA . ."‘Ine{udss-fan,motor&aocossodas.
. |nlet |84[67 83)84[B2}80 |77 |74 87 |
. {outlet|87{B889]85 85|81 (78)75] 80:| - ‘Ean Curve
_— L : ' 0.0 ~ 10
' 'AccessorieS' |
" .- Premium Efficlency Molor (Min, 91 7%) : : .
87D DISCONNECT NEMA 3 : ' \
. ROOF CURB RCG 41-13.5H . -B.60 _ : I ac
) ACCESS DOOR-HINGED - : - , anal AN A
T O WNeLzookBRGS - S N B
. ANTIGONDENSATE COAT o N\ \ / o
6.00 \ \)/ . B ' B‘.o
- SPl__ N - AN Poy
() [T RN )
3 \ e
| 4.00 T \\ - 4.0
- ‘ : . ' L 20 ' e K 2.0t
/“;{'\ ) Fan Curve Legend - _ e \_\ '
A . form vssp ' . =T , \
: ' = - |GFM vsHP . —— o o ‘ oo(
System Curve .| g <3000 . 6000 - 9000 12000 18000°
Polnt of Operation O ' Flow (CFM) . .
- 1;5'.1.11_.948_1




. Joutet] 88 ] 91|95 93| 0

- |ty
] & § 300QMXU

. fos172s

‘Sound Data 8 Octave Bands dB (10 " Watts) _
‘ LwA

‘?—w‘ QMXU

Mixed-Flow Upblast Blower ‘
-Low Pressture ,
Belt Drive

- STANDARD CONSTRUCTION FEATURES:
High efficiency mixed flow wheel ~ Continuousiy

welded steel housing with Lorenlzed powder
coating - Welded aerodynamic stralghtening
vanes - Buftterfly dampers and windband -
_Integral curb cap - Adjustable motor plate

" utilizing threaded studs for pgsitive belt
tensioning - Weather cover - Heavy duty ball
or roller bearings with copper extended lube
lines - Lifting lugs - Dfain - Access door -
‘Enclosed belt tunnel.

Perf_ormance '

et B i

MARK: SMOKE EF-1A TQ 2C
PROJEGT: UR! STUDENT HOUSH
DATE: 01-05-2008

E

-

-Fén
RPM -

| sp
(CFW) | (inwe)

Catalog Flow

“Number

B‘hp
(HP)

1274

23500.| 2.00

123

Altliude (ft): 62 Temperature (F) 70
Motor Information .

Volts/PhiHz | Enclosure [ Mounted |

. 460/3/60 |ODP - -PE
" Motor efficiency exceeds EPACT requirements

RPM

', Yes

1j2|3]lalslef7{s

ntet {8388|69}86]85]83]70]71] 2o

861811741 95

" Accessories:

e GFM ve SP _
A CFM vs HP i
.{Systemn Curve -

Point of Operatton Ol

Premium Efficiency Motor (Miri, 93. G%}
RQOOF CURB RCGH 52-13.5H .
-ULT62 (327Y-300DEG)

' ACCESS DOOR-HINGED

‘FLANGED INLET-STL

"* - HEAT SHIELD

RUB RING/SHAFT SEAL

- ALUMINUM DAMPER DOOR
' ANTICONDENSATE COAT

?yMJQ MW"‘“’}“’J_(

Fan Curve Legend

© . EA11.8484

Top View

: )
G
_ -1y
O q o
ol |
' C
gl LS \.i
L Ss:f;r—iﬁ
' B Sqr -
SideVie\nf
Dimensions (inthes)
A 90-1/4
"B Sqr. 54
C T3
D 82
E | 40
F ' 37-5/8
G 30-1/2
Duct Collar |- 42-1/2
UnitWi(lbs)*| 1783

10.00

800 }

6.00 -

SP

(ian} K

4,00

2.00

**tincludas fan, malor & accassonios,

Fan Curve
) e e 2
A h : / T ) | B
NN N
¢ A\ 12
. \ Po
) ju— " JHP,
\\» Bc
\ o
™.
N

DS 40

.-‘-’ i \ -
__--"—*"""' \J 0.0
6500 . 11000 16500 22000 57500

Flow (CEM)




Operation
&

‘ Maintenance
Data




COOK

QMX

Mixed Flow inline

INSTALLATION, OPERATION, AND MAINTENANCE MANUAL

This publication contains the Installation, operation
and maintenance instructions for standard units of the
QMX-Mixed Flow Iniine. .

* QMX +QMX-HP  <QMXE - QMXS
* QMIXE-HP - QMXS-HP «QMXU « QMXU-HP
* QMXLE * QMXLE-HP

Carefully read this puhlication prior to any instafla-
tion or maintenance procedure.

Loren Cook catalog, QMX, provides additional informa-
tion describing the equipment, fan performance, available
accessories, and specification data.

For additional safety ihformation, refer to AMCA publica-
tion 410-96, Safely Practicas for Users and Insfallers of
Industrial and Commercial Fans.

Al of the publications listed above can be obtained from
Loren Cook Company by phoning {417)869-6474, exten-
sion 166; by FAX at (417)832-9431; or by e-mail at
info@lorencook.com.

For information on special equipment, contact Loren
Cook Company Customer Service Depariment at
(417)869-6474,

Receiving and inspection
Carefully inspect the fan and accessories for any dam-
age and shortage immediately upon receipt of the fan.
+ Turn the wheel by hand to ensure it turns freely and
does not bind.
* [nspact infet vane dampers (if supplied) for free opera-
tion of all moving parts.
« Record on the Delivery Receipt any visible sign of
damage.

Handling
Lift the fan by lifting fugs. Never lift by the shaft, motor, or
housing.

Storage

if the fan is stored for any length of time prior to installa-
tion, completely fill the bearings with grease or moisture-
inhibiting oil. Refer to Lubricants on page 6. Also, store the
fan in its original crate and protect it from dust, debris and
the weather.

« Cover the inlet and outlet, and belt tunnel opening to
prevent the accumulaticn of dirt and moistura in the
housing.

« Periodically rofate the wheei and operate inlet vane
dampers (if supplied) to keep a coating of grease on all
internal bearing parts.

» Periodically inspect the unit to prevent damaging condi-
tions.

Installation

QMX and QMX-HP can be mounted horizontally or verti-
cally to a floor or a ceiling in various motor positions and
discharges. QMXU, QMXU-HP, QMXE, QMXE-HF, QMXS
and QMXS-HP are all designed to be roof mounted on typi-
cal roof curbs. The QMXLE or QMXLE-HF units, however,
should not be mounted on sheet metal roof curbs, but sup-
ported by integral members of the roof structure, designed
and constructed by others per local requirements and envi-
ronments.

Most motors are shipped mounted on the fans with belis
and drives installed. However, extremsly heavy motors are
shipped separately, and some motors are shipped sepa-
rately due to height limitations. These motors and drives

Isolation Instaliation
To help prevent vibration and noise from being transferred
to the building, isolators are recommended.
Floor Mounted Spring Isolators
a. Mount fan on isolation base or rails (if supplied).
b. Elevate fan (or isolation base) to operating height and
insert blocks to hold in position.
c. Position isolaors under the fan and vertically align by
inserting leveling bolt through mounting holes in the
fan or the base. The isclator must be installed on a
{evel surface.




d. Adjust the isolators by turning the leveling nut counter
clockwise several turns at a time alternately on each
isolator until the fan weight is transferred onto the iso-
lators and the fan raises uniformly off the blocks. Then
remove the blocks.

1. Turn lock nut onto leveling bolt and sacure firmiy in
place against the top of the mounting flange or frame,
f. Secure isolators to mounting surface.

Spring Isolator Rubber-In-Shear isolator
Figure 1 -Floor Mouni Isolators
Floor Mounted Rubbern-Shear (RIS) Isolators

a. Mount fan on isolation base or rails (if supplied).

b. Elevate fan o provide room to insert isolators
between the fan and foundation and block in position.

c. Position isolators under fan and secure bolts.

d. Remove blocks and allow fan to rest on floor. [solators
must be instalied on a level surface {leveling should
not be required).

e. Secure isolators fo mounting surface.

Ceiling Mounted Spring and Rubber-in-Shear (RIS) Iso~
lators

a. Elevate fan {o operating height and braca.

'b. Attach threaded rod to overhead support structure
directiy above each mounting hole. Rod should extend
to within a few feet of fan.

c. Atfach isolator to end of threaded rod using a nut on
each side of isolator bracket,

d. Insert another section of threaded rod through the fan
mounting hole and isolator.

e. Altach twa nuts to threaded rod in isolator.

f, Place adjusting nut and focking nut on threaded rod
near fan mounting bracket.

g. Alternately rotate adjusting nut at each mounting loca-
tion until the fan weight s uniformly transferred to the
isolators. Remove bracing.

Calling Mounted Spring Isolator Rubber-In-Shear Ceiling isalators

Figure 2 - Celling Mount Isolators
Duct Installation
Efficient fan performance relies on the proper installation

/"~ "+et and discharge ducts. Be sure your fan conforms o
\_ guidelines betow.

Non-Ducted Inlet Clearance

Ifyour fan has an open inlet (no duct work), the fan must
be placed 1 effective wheel diameter away from wails and
bulkheads.

~— PN
1 DIA

Non-ducted Inlet Clearance

Free Discharge
Avoid a free discharge into the plenum. This will resuit in
lost efficiency because it doesn't allow for a static regain.

Correct Incorrect
| ) .
M i lr -
1

Eree Discharge
Infet Duct Turns
For ducted inlets, allow at least 3 effective whee! diame-
ters between duct turns or elbows and the fan inlet.

Inlet Duct Turns
Discharge Duct Turns
Where possible, aliow 3 duct diameters between duct
turns or elbows and the fan ouflat. Refer to the drawing
below.

Coirect
MIN

" 3 DIA
E i

Incorract

) ]

Discharge Duct Turns
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Wheel-to-Inlet Clearance

The correct wheel-to-inlet clearance Is critical to proper
fan performance. This clearance should be verified before
initial slart-up since rough handling during shipment could
cause a shift in fan components, Refer to wheael/finlet draw-
ing below for correct overlap.

Adjust the overlap by loosening the wheel hub and mov-
ing the wheel along the shaft to obtain the correct value.
Trim balance as necessary following procedure {0785 in/
sec max),

A uniform radial gap (space between the
edge of the cone and the edge of the inlef) is

fncorrect

Correct

obtained by loosening the infet cone bolts and[~ " T 0 -
repositioning the inlet cone. Size | lap
SEE DETAILA a0 | 046

120 | 0.9

Y 135 | 020

150 { 022

OVERLAP— =] [ 165 | 0.3

RADIAL GAP 180 | 0.4

S | 202 | 027

225 | 029

245 | o3

DETAILA

270 | o3

\ 300 | o.a7

Wheelfiniet Overlap 330 0.41
365 | 0.45

402 | o050

Belt and Pulley Installation 445 | o055
Belt tension is determined by the sound 493 | 06t
the belts make when the fan is first started. 540 | 067
Belts will produce a loud squeal which dissl- I~ "1 176

pates after the fan is operating at full capacity.
i the belt tension is too tight or too loose, lost
efficiency and possible damage can occur.

Do not change the pulley pitch diameter to change
tension. This will result in a different fan speed.

a. Loosen motor plate adjustment boits and move motor
plate in order that the belts can easily slip into the
grooves on the pulleys. Never pry, roll, or force the
belts over the rim of the pulley.

b. Adjust the motor plate until proper tension is reached.
For proper tension, a deflection of approximately 1/4"
per foot of center distance should be obtained by firmly
pressing the belt. Refer to Figure 3.

¢. Lock the motor plate adjustment nuts in piace.

d. Ensure pulleys are properly aligned. Refer to Figure 4.

Figure 3

Pulley Alignment
Puliey alignment is adjusted by loosening the motor puil-

3

Figure 4

ley setscrew and by moving the mator puiley on the motor
shaft or by moving the entire motor along the motor mount-
ing bracket.

Figure 4 illustrates correct and incorrect
pulley alignment. A recommended method of
inspecting the puiley alignment is shown in
Figure 5. With the shorter leg of a carpen-
fer's square or other straight edge lying
along the case of the motor, adjust the posi-
tion of the motor puliey (or the motor until the Figure 5
longer leg of the square is parallel to the beit.

Wiring Installation

All wiring should be in accordance with local ordinances
and the National Electrical Code, NFPA 70. Ensure the
power supply (voltage, frequency, and current carrying
capacity of wires) is in accordance with the motor name-
plate.

Lock off all power sources before unit is wired fo
power source.

Leave enough slack in the wiring {o allow for motor
movement when adjusting belt tension. Some fractional
motors have to be removed in order to make the connec-
tion with the terminal box at the end of the motor, To
remove motor, remove bolts securing motor base to power
assembly. Do not remove motor mounting bolts.

and the wiring dlagram provided with the motor. Cor-
rectly label the circuit on the main power bhox and
always identify a closed switch to promote safety (i.e.,
red tape over a closed switch).




Use of Variable Frequency Drives
Motors -

Motors that ara 1o be operated using a Variable Fre-
guency Drive (VFD) must be VFD compatible, Afa mini-

.~ ym, this must be a Premium Efficiency motor with Class F

ulation. Motors that are not supplied by Loren Cook
Company should have the recommendation of the motor
manufacturer for use with a VFD.

Grounding -

The fan frame, motor and VFD must be connected to a
common earth ground fo prevent iransxent voltages from
damaging rolating elements.

Wiring ~

Lina reactors may be required fo reduce over-voltage

spikes in the motors. The motor manufacturer should be

Wiring Diagrams

consulted for recommended line impedence and usage of
tine reactors or filters, if the lead length between the VFD
and the motor exceeds 10 feet (3m).

Fan -

It Is the responsibility of the Instaliing body to perform
coast-down tests and identify any resonant frequencies
after the equipment is fully installed. These resonant fre-
quencies are to be removed from the operating range of
the fan by using the “skip frequency” function in the VIFD
programming. Failure to remove rescnant frequencies
from the operating range will decrease the operating life of
the fan and void the warranty. '

Single Speed, Single Phase Motor

3 Phase, 9 Lead Mofor 3 Phase, 9 Lead Motor

Ground A - Y-Connection Delta-Connecfion
Low Vollage High Vollage | ow yollage High Voltage
T 208/230 Volts 4205\’061;18 208/230 Volls 460 Volts
oo 7 8 9 789
T4 458 888 6 L4 &5 228
788 1 2 3 456
Ground 8 1828 38 19293 Ly Ly L 1727 3¢
When ground is required, attach fo ground A or B with No. 6 thread farming L Lo L L 1o L LiLlo Lg
screw. To reverse, Interchangs T-1 and T4, 12 13 125
To reverse, interchange any 2 line leads.
2 Speed, 2 Winding, Single Phase Motor 2 Speed, 1 Winding, 3 Phase Motor
Ground A
E High Spand Hlah Speed Loxi S:Je—eg L
E B o 0y F 2 3 Together 2 ~o L2 Line
= 4 Line — 3 —3—o
IO :;:‘“L‘““ L Motor Motor '3
— 4 —o L4 l— 4 —o0
Low Specd — 5 —o L2 Line — 5 —o Opan
Ground B —6 —o Ly .5 —o

When ground required, altach to ground A or B with No. 6 thread forming

sorew. To reverse, inferchange T-1 and T4 leads.

To revarse, interchange any 2 line leads. Molors require magnetic control.

Single Speed, Single Phase, Dual Voltage

Ground A Ground A

L
Link A !

Link@ Line

T4 ——1

410

Low Voltane

Ground B Ground B
When ground required, attach to'ground A or B with No. 6 thread forming
screw. To revarse, Interchange T-5 and J-10 {eads.

2 Speed, 2 Winding, 3 Phase

To reverse; High Spaed- mterchange leads T4¢ and T4z
Low Speed-interchange leads T4 and Ty. Both Speeds-lnterchange any 2
line leads.




o

Pl

Wheel Rotation
Test the fan to ensure the rotation of the wheel is the
same as indicated by the arrow marked Rotation.

115 and 230 Single Phase Motors

Fan wheel rotation is set correctly at the factory. Chang-
ing the rotation of this type of motor should only be
attempted by a qualified electrician.
208, 230, and 460, 3 Phase Motors

These motors are electricatly reversibte by switching
two of the supply leads. For this reason, the rotation of the
fan cannot he restricted fo one direction at the factory. See
Wiring Diagrams for specific information on reversing
wheet direction.

Do not aliow the fan to run in the wrong direction.
This will overheat the motor and cause serious dam-
age. For 3-phase motors, if the fan is running in the
wrong direction, check the control switch. It is possi-
ble to interchange two leads at this location so that
the fan is operating in the correct direction.

QX 7

QMX-HP

Final Installation Steps

a. Inspect fasteners and setscrews, particulariy fan
mounting and bearing fasteners, and tighten accord-
ing to the recommended torque shown in the table
Recommended Torque for Setscrews/Bols.

b. Inspect for correct voltage with voltmeter,

c. Ensure all accessories are instatled.

Operation

Pre-Start Checks
a. Lock out all the primary and secondary power
sources.
b. Ensure fasteners and setscraws, particularly those
used for mounting the fan, are tightened.
. Inspect belt tension and pulley alignment.
. Inspect motor wiring.
. Ensure belt touches only the puliey,
. Ensure fan and ductwork are clean and free of debris.
. inspect wheel-to-inlet clearance. The correct whesl-
to-inlet clearance is critical to proper fan perfor-
mance.
h. Close and secure all access doors.
g. Restore power to the fan.

Start Up
Turn the fan on. in variable speed units, set the fan to its

lowest speed and inspect for the following:

« Direction of rotation.

« Excessive vibration.

« Unusual noise.

» Bearing noise.

« Improper belt alignment or tension (listen for squeal-

ing).

[{= QU i T ]
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« Improper motor amperage or voltage.
If a problem is discovered, fmmediately shut the fan
off. Lock ouf all electrical power and check for the
cause of the trouble. See Troubleshooting.

Inspection

{nspection of the fan should be conducted at the first 30
minute, 8 hour and 24 hour intervals of satisfactory opera-
tion. During the inspsctions, stop the fan and inspect as per
the Conditions Chart. '

30 Minute Interval

tnspect bolts, setscrews, and motor mounting boits.

Adjust and tighten as necessary.

8 Hour Interval

Inspect belt alignment and tension. Adjust and tighten as

necessary.

24 Hour Interval

inspect belt tension. Adjust and tighten as necessary.
Recommended Torque for Setscrews/Bolts (IN/LB)

Setscrews
Key Hex Rec%z;nrrgzgded Hold bown Bolts
Size Across
Flats Min. Max. Size ".:'."E“Ch
orque
No.10 3/32" 28 33 3/8"-16 240
14 1/8" 66 ;4] 1/2"-13 600
516" 5/32" 126 186 5/8"-11 1200
38" g 228 275 3/4"-10 2100
e 7037 28 348 7/8"-8 2400
[i74 114" 42 504 1" -8 3000
518" 516" 92 1104
34" am" 120 1440
Maintenance

Establish a schedule for inspecting all parts of the fan.
The frequency of inspaction depends on the operating con-
ditions and location of the fan.

Inspect fans exhausting corrosive or contaminated air
within the first month of operation. Fans exhausting con-
taminated air (airborne abrasives) should be inspected
every three months.

Regular inspections are recommended for fans exhaust-
ing non-contaminated air,

It is recommended the following inspection be conducted
twice per year.

+ Inspect bolts and setscrews for tightness. Tighten as

necessary,

+ Inspect beit wear and alignment. Replace worn belts
with new belts and adjust alignment as needed, Refer
to Belt and Pulley Installation, page 3.

+ Bearings should be inspected as recommended in the
Condifions Chart,

« Inspect variable inlet vanes (if supplied} for freedom of
operation and excessive wear. The vane position
should agree with the position of the control arm. As
the variable Inlet vanes close, the entering air should
spin in the same direction as the wheel.

« Inspect springs and rubber isolators for deterioration
and replace as needed.

» Inspect for cleanliness, Clean exterior surfaces only.
Removing dust and grease on motor housing assures
proper motor cooling. Removing dirt from the wheel
and housing prevents imbalance and damage.




Conditions Chart
wow | Temperire | g, | e
( 00 Up ta 120°F Clean 6 to 12 months
500 Up to 1650°F Clzan 2 to 6 months
1000 Up to 210°F Clean 2 waeks to 2 months
1600 Qver 210°F Clean Waokly
Sonba | Upto150°F Dirty 1 week to 1 monfh
ooy | Over 150°F Dirty Dally to 2 weeks
Sﬁggd Any Temporaiure | Very Dirty Daily to 2 weeks
Sﬁggd Any Temporalure CEo)r(mtéleﬁ%gs Daily fo 2 weeks
Lubricants

Loren Cook Company uses petroleum lubricant in a lith-
jum base. Other types of grease should not be used unless
the bearings and lines have been flushed clean. If anothet
fype of grease is used, i should be a lithium-based grease
conforming to NLGI grade 2 consistency.

A NLGI grade 2 grease is a light viscosity, low-torque,
rust-inhibiting lubricant that is water resistant. Its tempera-
ture range is from -30°F to +200°F and capable of intermit-
fent highs of +250°F.

Motor Bearings

Motor bearings are pre-lubricaied and sealed. Under nor-
mal conditions they will not require further maintenance for
a period of ten years. However, it is advisable to have your
maintenance department remove and disassemble the
motor, and lubricate the bearings after three years of oper-
ation in excesslve heat and or in a contaminated airstream
consisting of airborne abrasives.

Fan Bearings

QMX bearings are lubricated through a grease fitting on
the outer housing and should be lubricated by the sched-
ule, Conditions Chart.

For best results, lubricate the bearing while the fan is in
operation. Pump grease in siowly unfil a slight bead forms
around the bearing seals. Excessive grease can burst
seals thus reducing bearing fife.

in the event the bearing cannot be seen, use no more
than three injections with a hand-operated grease gun.

Motor Services

Should the motor prove defective within a one-year
period, contact your local Loren Cook representalive or
your nearest authorized electric motor service representa-
five.

Changing Shaft Speed
All beft driven fans with motors up to and including 5 HP
are equipped with variable pitch pulleys. To change the fan
speed, perform the following:
a, Loosen setscrew on driver {motor} pulley and remove
key, if equipped. ’
(M_ Turn the pulley rim to open or close the groove facing.

If the pulley has multiple grooves, all must be adjusted
to the same width.
c. After adjustment, inspect for proper helf tension.
Speed Reduction
Open the pulley in order that the beit rides deeper In
the groove (smaller pitch diameter).
Speed Increase
Close the pulley in order that the belt rides higher in
the groove {larger pitch diameter). Ensure that the
speed limits of the fan and the horsepower limits of the
motor are maintained.

Pulley and Belt Replacement

a. Loosen and remove helts by adjusting motor mounting
plate.

b. Remove puileys from their respective shafis.

¢. Clean the motor and fan shafis.

d. Clean bores of pulleys and coat the bores with heavy
oil.

e, Remove grease, rust, or burrs from the pulleys and
shafts.

f. Remove burrs from shaft by sanding.

g. Place fan pulley on fan shaft and motor puliey on its
shaft. Damage to the pulleys can occur when exces-
sive force is used in placing the pulieys on their
respective shafis.

h. Tighten in place.

i, Install belts on pulleys and align as described in the
Beit and Pulley Instailation section,

Bearing Replacement
The fan bearings are pillow block ball bearings.

a. Loosen and remove belts by adjusting motor mount-
ing plate

b. Remove the bearing cover by removing the holts
around the perimeter of the bearing cover. Do not
remove fan sheave yet.

¢. Remove inlet cone by removing atiaching bolts/nuts
around perimeter of the inlet plate.

d. Remove wheel by loosening setscrews and sliding
off shaft.

. Record the location of the fan sheave from end of
shaft, and remove the sheave.

f. Record the distance from the bearing to the end of
the shaft.

g. Loosen setscrews on bearings and remove shaft.

j. Remove bearings from bearing base and replace with
new ones, noting the exact location of each; do not
fully tighten base bolts.

k. Slide shaft through bearings until shaft protrudes the
same amount as measured above. Tapping the inner
race of each bearing with a soft driver may be
required. Do not hammer the end of the shaft or
the bearing housing.

. Return setscrews to same location as marked above
and tighten one setscrew on each bearing to half its
specified torque.

m. Rotate the shafi to allow the bearings to align them-
selves.

n.Replace whee! but do not tighten yet.







QMX/QMX-HP Parts List
(Horizontal Mount Shown)

ITEM ITEM ITEM ITEM
NUMBER DESCRIPTION NUMBER DESCRIPTION
i COMPANION FLANGE (OPTIONAL}) 13 BELT
2 EXTERNAL INLET VANE DAMPER (OPTIONAL} 14 ORIVE PULLEY
3 INLET SAFETY SCREEN (OPTIONAL) 18 DISCHARGE SAFETY SCREEN (OPTIONAL}
4 INLET CONE 16 BEARING COVER
5 MiX-FLOW WHEEL 17 BEARINGS (2 REQUIRED)
6 SHAFT 13 ISOLATOR (4 REQUIRED OPTIONAL)
7 AGCESS DOCOR (OPTIONALY 19 ISOLATION RAILS-HORIZONTAL MOUNT (OPTIONAL)
8 MOTOR COVER {OPTIONAL) 20 BASE-HORIZONTAL MOUNT
] HOUSING-HORIZONTAL MOUNT 21 THRUST RESTRAINT-HORIZONTAL MOUNT (OPTIONAL)
10 MOTOR 22 ISOLATION STRUCTURE-VERTICAL MOUNT {OPTIONAL)
i1 MOTOR PLATE 23 HOUSING-VERTICAL MOUNT
12 BELT QUARD 24 SHAFT LOCKING COLLARVERTICAL MOUNT




s QMXE/QMXE-HP Parts List

ITEM ITEM
NUMBER DESCRIPTION

QMX Curb Cap

QMXE Birdscreen

QMXE Top Gap Post

QMXE Baffle Brace

o] M|

(QMXE Top Cap Extenslon {for Size 90 only)

6 CIMXE Top Gap

See common parts (not shown} listed on page 8,

ITEM ITEM
NUMBER DESCRIPTION
1 QMX Curb Cap
2 QMXS Top Cap-Opea
3 QMXS Uppar Baffle Bracs
4 QMXS Top Cap Past
5 QMXS Birdscreen
B QMXS Top Cap
7 QMXS Lower Top Cap Post
8 QMXS Lower Baffle Brace
9 QMXS Adapter Plate
2 COMMON Pais (N6l shown) AStad on page 8.




h

QMXU/QMXU-HP Parts List

ITEM 1TEM
NUMBER DESCRIPTION
1 QMX Curk Cap
2 QMXU Lifting Lug
3 QMXU Damper
4 QMXU Damper Stop
6 . QMXU Windband

See common palls (not shawn) TSted on Bage B,

ITEM ITEM
NUMBER DESCRIPTION

QMXLE Mixing Box

QMXLE Curb Gap

QMXLE Middle Section

QOMXLE Adapter Plale

QMXLE Stack Damper

|| m] o] paf wa

GMXLE Windband

7 QMXLE Lifing Lug

See cotnmon pards (not shawn) listed i page 8.
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Arrangement 3 Parts List

PR

ITEM ITEM

NUMBER DESCRIPTION

1 Arr. 3 Bearing Support

2 A, 3 Bhaft

3 Aut, 3 Spiral Guard

4 A, 3 Base

5 Arr. 3 Housing

6 A, 3 Motor Gover
See common pars (ot shown) listed on page 8.
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NFPA 92B, Chapter 8 Testing, continued

8.4.5 The system shall be tested at least semiannually by persons who are thoroughly
knowledgeable in the operation, testing, and maintenance of the systems.

8.4.5.1 The results of the tests shall be documented in the operations and maintenance log and
made available for inspection.

8.4.5.2 The smoke management system shall be operated for each sequence in the current design
criteria.

8.4.5.3 The operation of the correct outputs for each given input shall be observed.

8.4.5.4 Tests shalf also be conducted under standby power if applicable.

8.4.6* Special arrangements shall be considered for the introduction of large quantities of outside
air into occupied areas or computer centers when outside temperature and humidity conditions are
extreme and when such unconditioned air could damage contents.

End of Reference










December 15, 2006

M. Rick Bouchard

The SLAM Collaborarive
Somerset Square

80 Glastonbury Boulevard
Glastonbury, CT 06033-4415

Re: 22562 URI Housing
Atrium Smoke Control

Dear Ricl:

As Building C completion nears I am submitting to you a smoke control system summary report to be
reviewed and approved by the Rhode Istand State Fire Marshal’s Office. A separate summary report for
Building C is being submitted as requested by the SFM office, due to the differences in the architectural
layout of the atrium {connecting bridge at third floor) from buildings A & B. The smoke exhaust rate
calculations remain the same as were approved by the State Building Commissions office for all Buildings
A, B, & C, because of the same smoke layer height being the determining factor in the overall atrium
smoke exhaust volume. The summary report contains the following:

1. The atrium plan and section. (included as an attachment)

2 The Exhaust Method of smoke control in accordance with IBC 2003, Section 909.8 as approved
by Rhode Istand Building Code Commission.

3. Smoke exhaust calculations using an axisymetric smoke plume and a balcony spill smoke plume.
These calculations are summarized below and are included as attachments.

4. Smolee control system acceprance test procedures as stated in IMC 2003, Section 909, to be
performed by the contractor as specified in contract documents.

5. Sequence of operation as provide by Fire Alarm contractor and ATC contractor.
The Building

Building C has an atrium requiring a smoke control system in accordance with section 909 of the IBC-
2003. The governing building code for this project is the 2003 edition of the International Building Code
(IBC-2003). OF the several available smoke control methods, we received approval from the governing
building official to use the Exhaust Method in accordance with section 909.8 of the IBC-2003. The details
of our caleulation procedure are provided in the following attachments:

1. Atrium Smoke Calculations Sheet — Axisymetric Plumes

3 Arrium Smoke Calculations Sheet — Balcony Spill & Window Plumes
3. Plan View of Atrium

4, Section View of Atrium

HA22562 00000\ LenznBouchard 1 doc

274 Summer Street

Baoston, Massachusects 02210-1123

Tel: 617-423.7423, Fax: 617-956-4713

wow.vinderweil.com A Vandenweil Company
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Transmittal Cover Sheet

Detailed, Grouped by Each Transmittal Number

URI New Student Housing Project # 113607000 Gilbane Building Company
Tel Fax:

Date: * '4/26/2007
Srafsmidedi

Clapp, Charles

R.G. Vanderweil Enginears Gilbane Building Company
274 Summer Street University of Rhode |sland
Boston, MA 02210-1123 Gilbane
Tel: 617-423-7423 clo Postal Services, 6 Garage Road
Fax: 617-956-4864 Kingston, Rl 02881
Tel:

Fax: 401-874-5784
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001 1 Inspections and  C041-R1 - Atrium Smoke Exhaust,
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Please find attached a revised Afrium Smoke Exhaust test for

Signature Signed Date
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""" Ibane ' [nspections and Tests

Detailed, Grouped by Each Inspection Number

URI New Student Housing Project # 113607000 Gilbane Building Company
Tei: Fax:
Number: C041-R1: : EE ‘Date: :4/20/200712:00:00AM
Installing Company: Delta Mechanical - Smith, John Spec Section: 15000
Inspecting Company: SE! Companies - Goossens, Robert Sub Section: 31.C
QC Company: Gilbane Building Company - Morin, David Actual Start Time: 12:30 PM
Accepting Company: University of Rhede Island - DePace, Paut Actual Finish Time: 02:36 PM
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Smoke Exhaust

Velocilies measured at Make-up Alr Grilles=
Velocities at SEF Fans= 2,395 FFM

Total Make-up Air= 47,041 CFM
Total Exhaust Air= 47,386 CFM
Total Diferential=  -345

Wind northwest at 15 mph
Outside air at 63 degrees
indoor air at 74 degrees

Alarm initiafion, damper opening sequence, alarm shutdown monitored.

Door opening forces measured at:
Entry Vestibule- 9ibs
Corridor #111- 11 |bs
Corridor #131- 11 |bs
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Signature Signed Date

Prolog Manager Printed on: 4/26/2007 NENG URI New Residence Halls Page 1 of 1
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West Side Residence
NSH-Bidg C

Exhaust Fan #1

Enter Fan Duct Diameter|
Enter Velocity Measured

Exhaust Fan #2

Enter Fan Duct Diameter
Enter Velocity Measured

Plenum Output

SMAU-1
Enter Velocdity Measured

SMAU-2
Enter Velocity Measured

SMAU-3
Enter Velocity Measured

SMAU-4
Enter Velocity Measured

Smoke Management Systern

Fan Performance

Measurement:

42.5 inches
2425 FPM

42.5 inches
2385 FPM

2405 {Average)

150 FPM
183 FPM
190 FPM
113 FPM
129 FPM

144 FPM
185 FPM
197 FPM
150 FPM
190 FPM

139 FPM
185 FPM
195 FPM
200 FPM
172 FPM

145 FPM
194 FPM
184 FPM
190 FPM
200 FPM

182.6 (Average)

Duct Radius =
Duct Area =
Fan Output =

Duct Radius =
Duct Area =
Fan Output =

Face Grille Area =

Side Grille #1 Area =

Side Grille #2 Area =
Transfer Opening (2) Area =
Transfer Opening (2) Area =
Fan Output =

Face Grille Area

Side Grille #1 Area

Side Grille #2 Area
Transfer Opening (2) Area =
Transfer Opening (2} Area =
Fan Output =

Face Grille Area =

Side Grille #1 Area =

Side Grille #2 Area =
Transfer Opening (2} Area =
Transfer Opening (2} Area =
Fan Qutput =

Face Grille Area =

Side Grille #1 Area =

Side Grille #2 Area
Transfer Opening (2) Area =
Transfer Opening (2) Area =
Fan Qutput =

Total Exhaust =
Total Make-Up Air =

21.25 inches
9.85 Sq Ft
23,890 CFM

21.25 inches
9.85 Sq Ft
23,496 CFM

36.42 SqFt
14.25 Sq Ft
14.25 Sq Ft
1.33 Sq Ft
1.33 Sq Ft
11,640 CFM

36.42 Sq Ft
14.25 Sq Ft
14.25 8q Ft
1.33 Sq Ft
1.33 Sq Ft
11,836 CFM

36.42 SqFt
14.25 Sq Ft
14.25 8q Ft
1.33 SqFt
1.33 SqFt
11,727 CFM

36.42 Sq Ft
14.25 Sq Ft
14.25 Sq Ft

1.33 Sg Ft
1.33 Sq Ft
11,838 CFM

47,386 CFM
47,041 CFM

Design:

23,500 CFM

23,500 CFM

11,750 CFM

11,750 CFM

11,750 CFM

11,750 CFM

47,000 CFM
47,000 CFM

Total A

390.10

-3.06

-109.69

856.86

-22.96

87.59

386.14
40.79

-345
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- QMXS

Mixed-Flow Supply Blower

Low Pressure
Belt Drive
Arrangement &

-STANDARD CONSTRUCTION FEATURES:
High efficiency mixed flow wheel - Continuocusly
welded steel housing with Lorenized powder
coating - Welded aercdynamic straightening

vanes - Spun aluminum top cap - Infegral

curb cap - Adjustable motor plate utilizing

threaded studs for positive belt tensioning -
Weather cover - Heavy duty ball or roller

bearings with copper extended lube lines - -
Lifting lugs - Access door - Belt tunnel. '

e
)
e

DRAIN

" UNIT INCL 200K BRGS

_ANTICONDENSATE COAT

P 4 44 nADT

Performance |
‘ Catalog Flow | SP | Fan | Bhp
Qty | Number | (CFM) | (inwc) | RPM | (HP)
12 | 2250Mxs | 11750 | 2.50 | 1603 | 7.12
Altitude (ft): 62 Temperaturel (F) 70
" Motor Information
'HP | RPM | Volts/Ph/Hz | Enclosure | Mounted
10{1725| 460/3/60 |OoDP -PE| Yes
Motor effi iciency exceeds EPACT requtrements
Sound Data 8 Octave Bands dB 1o'”Watts)
112314561 7]8]lLwA
I intet |84|87{83|84[82]|80|77|74]| 87
{Qutlet|87188189[88]85)81|78]|75] 90
Accessories:
Premiumn Efficiency Motor (Min, 91.7%)
.STD DISCONNECT NEMA 3 _
ROOF CURB RCG 41-13.5H
ACCESS DOOR-HINGED G= x 71

Fan Curve Legend

MARK: SMUA-1ATO AC

PROJECT: URI STUDENT HOUSIN:

DATE: 01-05-2006

A
)

LA L

-
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®
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Aﬁ»uct Colla:j- ?
B Sqr.

Dimensions (inches)

A 79-9/16
B Sqr. 43

(2 3

D 68-1/8

E 35-1/2

F 33

G 62-5/8
Duct Collar 31-15/16

Unit Wi(Ibs)*** 1106

~*Includes fan, motor & accassories.

1cFm vs sp

CFM vs HP
System Curve

Point of Operation -

Flow (CFM}

. Fan Curve
10.00 10.
8.00 N == 8.0
6.00 \ \ // . J 6.01
o N N [pon
{(inwc) \ \(HP)
4.00 N "‘\\ ; 4.00
200 - K\ 2.00
r= f”." \
— | \ 0.00
O 0 3000 6000 - 9000 12000 15000




QMXU

Mixed-Fiow Upblast Blower
Low Pressure
Belt Drive

STANDARD CONSTRUCTION FEATURES:

MARK: SMOKE EF-1A TO 2C
PROJECT: URI STUDENT HOUSIN

DATE: 01-05-2006

High efficiency mixed flow wheel - Contin uously
welded steel housing with Lorenized powder
coating - Welded aerodynamic straightening
vanes - Bufterfly dampers and windband -
Integral curb cap - Adjustable motor plate
(utilizing threaded studs for paositive belt
tensioning - Weather cover - Heavy duty ball
or roller bearings with copper extended lube
lines - Lifting lugs - Drain - Access door -
Enclosed belt tunnel.

Performance
Catalog | Flow | SP | Fan | Bhp
Qty | Number | (CFM) | (inwc) | RPM (HP)
|. 6 | 300amMxu | 23500 | 2.00 | 1274 | 123
Altitude (ft): 62 Temperature {F): 70
Motor Information
|HP | RPM| Voits/Phitz | Enclosure [ Mounted |
25 [1725] 460/3/60 JODP -PE| Yes
Motor efficiency exceeds-rEPACT requirements
Sound Data_8 Octave Bands dB (10 "' Watts)
' 1/2{3lals5]6]|7]8[LwA
intet 8388 |89 868583 79]71] 90
Outlet] 8891195} 93| 90|86]81 (74| 95
Accessories:
- Premium Efficiency Motor (Min. 93.6%)
ROOF CURB RCGH 52-13.5H .
-UL762 (327Y-300DEG)
ACCESS DOOR-HINGED /&,325@‘

FLANGED INLET-STL
HEAT SHIELD

. RUB RING/SHAFT SEAL
ALUMINUM DAMPER DOOR

" ANTICONDENSATE COAT

22 o¥tarm

ﬁ(mit/ (}\gwnmjf

Fan Curve Legend

CFM vs SP
CFM vs HP
I System Curve
Point of Operation

e

. ¥B1.11.0481

A
G
'
@ o
|8
C
A 1= N _6_ _
Duct ,
]-6- Coltar ?
B Sqr. e
Top View Side View
Dimensions (inches)
A 90-1/4
B Sqr. 54
C C 3
D 82
E T 40
F 37-5/8
G 30-1/2
Duct Collar 42-112
Unit Wi(lbs)*** 1783
~includes fan, malor & awes_so}i'es.
Fan Curve
10.00 20,
8.00 \ 164
N \\ / e
6.00 . A ¢ < 12.(
_ SP i N\ |Pow
inwc)] N (HP)
(inwc) __-\\.
4.00 < 8.0
\\
' : Nk~
2.00 -5 4.00
.-~ ‘\3& ;
N I L N
boocp-m” il A 0,00
0 5500- 11000 16500 22000 27500

Flow (CFM)
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COOK

QMX

Mixed Flow Iniline

INSTALLATION, OPERATION, AND MAINTENANCE MANUAL

This publication contains the installation, operation
and maintenance instructions for standard units of the
QMX-Mixed Flow Inline,

* QMX sQMX-HP < QMXE  +QMXS
* QMXE-HP +QMXS-HP +QMXU -+ QMXU-HP
* QMXLE * QMXLE-HP

Carefully read this publication prior to any installa-
tion or maintenance procedure,

Loren Cook catalog, QMX, provides additional informa-
tion describing the equipment, fan performance, available
accessories, and specification data.

For additional safety information, refer to AMCA publica-
tion 410-96, Safely Pracfices for Users and Instaliers of
Industrial and Commercial Fans.

All of the publications listed above can be obtained from
Loren Cook Company by phoning (417)869-6474, exten-
sion 166; by FAX at (417)832-9431; or by e-mail at
info@lorencock.com.

For information on special equipment, contact Loren
Cook Company Customer Service Department at
(417)869-6474.

Receiving and Inspection
Carefully inspect the fan and accessories for any dam-
age and shortage immediately upon receipt of the fan.
+ Turn the wheel by hand to ensure it turns freely and
does not bind.
s inspect inlet vane dampers (if supplied) for free opera-
tion of all moving parts.
* Record on the Delivery Receipf any visible sign of
damage.

Handling
Lift the fan by liting lugs. Never lift by the shaft, motor, or
housing.

Storage

If the fan is stored for any length of time prior to installa-
tion, completely fill the bearings with grease or moisture-
inhibiting oil. Refer to Lubricanis on page 6. Also, store the
fan in its original crate and protect it from dust, debris and
the weather.

= Cover the inlet and outlet, and belt tunnel opening fo
prevent the accumulation of dirt and moisture in the
housing.

« Periodically rotate the wheel and operate inlet vane
dampers (if supplied) to keep a coating of grease on all
internal bearing parts.

» Periodically inspect the unit to prevent damaging condi-
tions

Installation

QMX and QMX-HP can be mounted horizontally or verti-
cally to a floor or a ceiling in variocus motor positions and
discharges. QMXU, QMXU-HP, QMXE, QMXE-HP, QMXS
and QMXS-HP are all designed fo be roof mounted on typi-
cal roof curbs. The QMXLE or QMXLE-HF units, however,
should not be mounted on sheet metal roof curbs, but sup-
ported by integral members of the roof structure, designed
and constructed by others per local requirements and envi-
ronments.

Most motors are shipped mounted on the fans with belts
and drives installed. However, extremely heavy motors are
shipped separately, and some motors are shipped sepa-
rately due to height limitations. These motors and drives

Isolation Installation
To help prevent vibration and noise from being transferred
to the building, isolators are recommended.
Floor Mounted Spring Isolators
a. Mount fan on isolation base or rails (if supplied).
b. Elevate fan {or isolation base) to operating height and
insert blocks to hold in position.
c. Position isolators under the fan and vertically align by
inserting leveling holt through mounting holes in the
fan or the base. The isolator must be installed on a
level surface.




d. Adjust the isolators by turning the leveling nut counter
clockwise several turns at a time alternately on each
isolator until the fan weight is transferred onfo the iso-
lators and the fan raises uniformly off the blocks. Then
remove the blocks.

e. Turn lock nut onto leveling bolt and secure firmly in
place against the top of the mounting flange or frame.

f. Secure isolators to mounting surface.

(5

Spring Isolator Rubber-in-Shear Isolator
Figure 1 -Floor Mount isolators

Floor Mounted Rubber-In-Shear (RIS} Isolators

a. Mount fan on isolation base or rails {if supplied).

b. Elevate fan to provide room to insert isolators
between the fan and foundation and block in position.

c. Position isolators under fan and secure bolts.

d. Remove blocks and allow fan to rest on floor. Isolators
must be installed on a level surface (feveling should
not be required).

e. Secure isolators to mounting surface.

Ceiling Mounted Spring and Rubber-in-Shear (RIS) Iso-
lators

a. Elevate fan to operating height and brace.

b. Attach threaded rod to overhead support structure
directly above each mounting hole. Rod should extend
to within a few feet of fan.

c. Attach isolator {o end of threaded rod using a nut on
each side of isolator bracket.

d. Insert another section of threaded rod through the fan
mounting hole and isolator.

e. Attach two nuts {o threaded rod in isolator.

f. Place adjusting nut and locking nut on threaded rod
near fan mounting bracket.

g. Alternately rotate adjusting nut at each mounting loca-
tion until the fan weight is uniformly transferred to the

isolators. Remove bracing.

=

Ceiling Mounted Spring Isolator Rubber-in-Shear Ceiling Isolators

Figure 2 - Ceiling Mount isolators
Duct Installation

Efficient fan performance relies on the proper instaliation
/ “ntet and discharge ducts. Be sure your fan conforms to

5. 2 guidelines below.

Non-Ducted Inlet Clearance
If your fan has an open inlet (no duct work}, the fan must
be placed 1 effective wheel diameter away from walls and

bulkheads.

fe—MIN
1DIA

Non-ducted intet Clearance

Free Discharge
Avoid a free discharge into the plenum. This will result in

lost efficiency because it doesn't allow for a static regain.

Corect Incorrect

- | ,

Lo

Free Discharge

1 M

Inlet Duct Turns
For ducted inlets, allow at least 3 effective wheel diame-

ters between duct turns or elbows and the fan inlet.

Infet Duct Turns

Discharge Duct Turns
Where possible, allow 3 duct diameters between duct

turns or elbows and the fan outlet. Refer to the drawing
below.

M-

Incormect

L

Discharge Duct Turns




Wheel-to-Inlet Clearance

The correct wheel-to-inlet clearance is critical to proper
fan performance. This clearance should he verified hefore
initial start-up since rough handling during shipment could
cause a shift in fan components. Refer to wheel/inlet draw-
ing below for correct overlap.

Adjust the overlap by loosening the wheel hub and mov-
ing the wheel along the shaft to obtain the correct value.
Trim halance as necessary following procedure (0785 in/
sec max).

A uniform radial gap (space hetween the
edge of the cone and the edge of the inlet) is

Incorrect

Correct

cbtained by loosening the iniet cone bolts and untt | Over-
repositioning the inlet cone. Size | lap
SEE DETAILA 20 016

/- 120 | 019

T 135 | 020

s, 150 | o022
OVERLAP 165 | o023

RADIAL GAP

; 180 | o0.24

—1 202 | 0.27

i 225 | 0.29

DETALA 29 1 0

o

- 270 | 0.33

300 | 037

Wheel/inlet Overlap 330 0.41
365 0,45

a0z | o050

Belt and Pulley Installation 245 | o058
Belt tension is determined by the sound 400 | o
the belts make when the fan is first started. 540 | o067
Belts will produce a loud squeal which dissi- 500 | 076

pates after the fan is operating at full capacity.
if the belt tension is too tight or too loose, lost
efficiency and possible damage can occur.

Do not change the pulley pitch diameter to change

tension. This will result in a different fan speed.

a. Loosen motor plate adjustment holts and move motor
plate in order that the belts can easily skp into the
grooves on the pulieys. Never pry, roll, or force the
helts over the rim of the pulley.

h. Adjust the motor plate until proper tensicn is reached.
For proper tension, a deflection of approximately 1/4”
per foot of center distance should be obtained by firmly
pressing the belt. Refer to Figure 3.

c. Lock the motor plate adjustment nuts in place.

d. Ensure pulleys are properly aligned. Refer to Figure 4.

Figure 3

Pulley Alignment
Putley alignment is adjusted by loosening the motor pul-

3

Figure 4
ley setscrew and by moving the motor pulley on the motor

shaft or by moving the entire motor along the motor mount-
ing bracket.

Figure 4 iliustrates correct and incorrect
pulley afignment. A recommended method of
inspecting the pulley alignment is shown in
Figure 5. With the shorter leg of a carpen-
ter's square or other straight edge lying
along the case of the motor, adjust the posi-
tion of the motor pulley (or the motor until the Figure 5
longer leg of the square is paraliel to the belt,

Wiring Installation

All wiring should be in accordance with local ordinances
and the National Electrical Code, NFPA 70. Ensure the
power supply (vollage, frequency, and current carrying
capacity of wires) is in accordance with the motor name-
plate.

Lock off all power sources before unijt is wired to
power source.

Leave enough slack in the wiring to altow for motor
movement when adjusting belt tension. Some fractional
motors have to be removed in order to make the connec-
tion with the terminal box at the end of the motor. To
remove motor, remove holis securing motor base to power
assembly. Do not remove motor mounting bolis.

fHEE i 3 ERERH fii L Hl
and the wiring diagram provided with the motor. Cor-
rectly fabel the circuit on the main power box and
always identify a closed switch to promote safety (i.e.,
red tape over a closed switch).




Use of Variable Frequency Drives
Motors -

Motors that are to be operated using a Variable Fre-
quency Drive {(VFD) must be VFD compatible. At a mini-
mum, this must be a Premium Efficiency motor with Class F
insulation. Motors that are not supplied by Loren Cook
Company should have the recommendation of the motor
manufacturer for use with a VFD.

Grounding -

The fan frame, motor and VFD must be connected to a
common earth ground to prevent transient voltages from
damaging rotaling elements.

Wiring -

Line reactors may be required to reduce over-voltage

spikes in the motors. The motor manufacturer should be

Wiring Diagrams

consulted for recommended line impedence and usage of
line reactors or filters, if the lead length between the VFD
and the motor exceeds 10 feet (3m).
Fan -

it is the responsibility of the installing body to perform
coast-down tests and identify any resonant frequencies
after the equipment is fully installed. These resonant fre-
quencies are to be removed from the operating range of
the fan by using the “skip frequency” function in the VFD
programming. Failure to remove resonant frequencies
from the operating range wilf decrease the operating life of
the fan and void the warranty.

Single Speed, Single Phase Motor

3 Phase, 9 Lead Motor 3 Phase, 9 Lead Motor

Ground A Y-Connection Delta-Connection
Ly Low Voliage High Voltage | ow Voltage High Voltage
Tofm] 2081230 Volts 42‘0;%15 208/230 Volts 460 Volts
Line o—o—a 7 8 9 789
T4emmg— 456 288 6 &4 15 288
Lz 7889 1 42 13 438
Q
Ground B ; $ §$ 3 $ 1?2? 3? Ly Ly Ly 1?2? 3?
When ground is required, attach {o ground A or B with No. 6 thread forming L Lo L L1 Lo L LiLsy La
screw. To reverse, ifterchange T-1 and T-4. 1 =2 B3 1253
To reverse, interchange any 2 line leads.
2 Speed, 2 Winding, Single Phase Motor 2 Speed, 1 Winding, 3 Phase Motor
e\Bround A i L d
— High Speed ngh Speed aw Sfi L
:Ir';l Ly — 2 3 Together -2 —o L2 Line
& Ty G — 3 3 —o
QT Lz e Motor Motor k3
—4 — L4 —4—
je Low Speed -5 —o L2 Line L 5 —o Open
Groun L —o L3 .5 —o

When ground required, attach to ground A or B with No. 6 thread forming
screw. To reverse, interchange T-1 and T4 leads.

To reverse, interchange any 2 fine leads. Motors require magnetic control.

Single Speed, Single Phase, Dual Voltage

Ground A

T:5 ——

310 —
NE

Ground B
When ground required, attach to ground A or B with No. 6 thread forming
screw. To reverse, interchange T-5 and J-10 leads.

Link B

Low Voltage

2 Speed, 2 Winding, 3 Phase

To reverse: High Speed-interchange feads T4 and Tyz.
Low Speed-interchange leads Ty and T,. Both Speeds-interchange any 2
line leads.

e,
N
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Wheel Rotation

Test the fan to ensure the rotation of the wheel is the
same as indicated by the arrow marked Rotation.
115 and 230 Single Phase Motors

Fan wheel rotation is set correctly at the factory. Chang-
ing the rotation of this type of motor should only be
attempied by a qualified electrician.
208, 230, and 460, 3 Phase Motors

These motors are electrically reversible by swiiching
two of the supply leads. For this reason, the rotation of the
fan cannot be restricted to one direction at the factory. See
Wiring Diagrams for specific information on reversing
wheel direction.

Do not allow the fan to run in the wrong direction.
This will overheat the motor and cause serious dam-
age. For 3-phase motors, if the fan is running in the
wrong direction, check the control switch. It is possi-
ble to interchange two leads at this location so that
the fan is operating in the correct direction.

gl
Y

Final Installation Steps
a, Inspect fasteners and setscrews, particularly fan
mounting and bearing fasteners, and tighten accord-
ing to the recommended torque shown in the table
Recommended Torque for Sefscrews/Bolts.
b. Inspect for correct voltage with voltmeter.
c. Ensure all accessories are installed.

Operation

Pre-Start Checks
a. Lock out all the primary and secondary power
sources.
b. Ensure fasteners and setscrews, particularly those
used for mounting the fan, are fightened.
c. Inspect belt tension and pulley alignment.
. Inspect motor wiring.
. Ensure belt touches only the pulley.
. Ensure fan and ducltwork are clean and free of debris.
. Inspect wheel-to-inlet clearance. The correct wheel-
to-inlet clearance is critical to proper fan perfor-
mance.
h. Close and secure all access doors.
g. Restore power to the fan.

Start Up
Turn the fan on. In variable speed units, set the fan fo its

lowest speed and inspect for the following:

« Direction of rotation.

= Excessive vibration.

+ Unusual noise.

* Bearing noise.

» Improper belt alignment or tension (listen for squeal-

ing}.

QMX

a

o ., @

5

= Improper motor amperage or voltage.
If a problem is discovered, immediately shut the fan
off. Lock out all electrical power and check for the
cause of the trouble. See Troubleshaoting.

Inspection

Inspection of the fan should be conducted at the first 30
minute, 8 hour and 24 hour intervals of satisfactory opera-
tion. During the inspections, stop the fan and inspect as per
the Conditions Chart.

30 Minute Interval

inspect bolts, setscrews, and motor mounting bolts.

Adjust and tighten as necessary.

8 Hour Interval

Inspect belt alignment and tension. Adjust and tighten as

necessary.

24 Hour Interval

Inspect belt tension. Adjust and tighten as necessary.
Recommended Torque for Setscrews/Bolts (IN/LB)

Setscrews
Key Hex Recgﬁ:&ﬁgded Hold Down Bolts
Size Aﬁ';‘;ﬁs i Wrench
in. Max. Size Torque
No.10 3/32" 28 33 3/8™16 240
114 1/8" 66 80 1/2"-13 600
5/16" 5/32" 126 156 5/8"-11 1200
3" 3Mg" 228 275 34710 2100
7ite" 732" 29 348 7/8"-9 2400
iz 1/4° 42 504 1"-8 3000
5/8" 5/16" 92 1104
3/4" 3/8" 120 1440

Maintenance

Establish a schedule for inspecting all parts of the fan.
The frequency of inspection depends on the operating con-
ditions and location of the fan.

inspect fans exhausting corrosive or contaminated air

within the first month of operation. Fans exhausting con-
taminated air {airborne abrasives) should be inspected
every three months.

Regular inspections are recommended for fans exhaust-

ing non-contaminated air.

It is recommended the following inspection be conducted

twice per year.

» Inspect bolts and setscrews for tightness. Tighten as
necessary.

s Inspect belt wear and alignment. Replace worn belts
with new belts and adjust alignment as needed. Refer
to Belt and Pulley Instaflation, page 3.

« Bearings should be inspected as recommended in the
Conditions Chart.

» Inspect variable inlet vanes (if supplied) for freedom of
operation and excessive wear. The vane position
should agree with the position of the control arm. As
the variable inlet vanes close, the entering air should
spin in the same direction as the wheel.

= Inspect springs and rubber isolators for deterioration
and replace as needed.

« Inspect for cleaniiness. Clean exierior surfaces only.
Removing dust and grease on motor housing assures
proper maotor cooling. Removing dirt from the wheel
and housing prevents imbalance and damage.
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Conditions Chart
wn | Tompentre | g, |
100 Up fo 120°F Clean 6 to 12 months
500 Up to 150°F Clean 2 t0 6 months
1000 Up io 210°F Clean 2 weeks to 2 months
1500 Over 210°F Clean Weekly
Sﬁggd Up to 150°F Dirty 1 week fo 1 month
Sgggd Over 150°F Dirty Daily to 2 weeks
sﬁggd Any Temperature | Very Dirly Daily o 2 weeks
Y, | Any Temperature | SXETCS Daily to 2 weeks
Lubricants

Loren Cook Company uses petroleum [ubricant in a lith-
jum base. Other types of grease should not be used unless
the bearings and lines have been flushed clean. if another
type of grease is used, it should be a lithium-based grease
conforming to NLGI grade 2 consistency.

A NLGI grade 2 grease is a light viscosity, low-torque,
rust-inhibiting lubricant that is water resistant. Its fempera-
ture range is from -30°F to +200°F and capable of intermit-
tent highs of +250°F.

Motor Bearings

Motor bearings are pre-lubricated and sealed. Under nor-
mal conditions they will not reguire further maintenance for
a period of ten years. However, it is advisable to have your
maintenance department remove and disassemble the
motor, and lubricate the bearings after three years of oper-
ation in excessive heat and or in a contaminated airstream
consisting of airborne abrasives,

Fan Bearings

QMX bearings are lubricated through a grease fitting on
the outer housing and should be lubricated by the sched-
ule, Conditions Chart.

For best results, lubricate the bearing while the fan is in
operation. Pump grease in slowly until a slight bead forms
around the bearing seais. Excessive grease can burst
seals thus reducing hearing life.

In the event the bearing cannot be seen, use no more
than three injections with a hand-operated grease gun.

Motor Services

Should the motor prove defective within a one-year
period, contact your local Loren Cook representative or
your nearest authorized electric motor service representa-
tive.

Changing Shaft Speed
All belt driven fans with motors up o and including 5 HP
are equipped with variable pitch pulleys. To change the fan
speed, perform the following:
a. Loosen setscrew on driver (motor) pulley and remove
key, if equipped.

. 2. Turn the pulley rim to open or ciose the groove facing.

If the pulley has muitiple grooves, all must be adjusted
to the same width.
c. After adjustment, inspect for proper belt tension.

Speed Reduction

Open the pulley in order that the belt rides deeper in
the groove (smaller pitch diameter}.
Speed Increase

Close the pulley in order that the belt rides higher in
the groove (larger pitch diameter). Ensure that the
speed limits of the fan and the horsepower limits of the
motor are mainfained.

Pulley and Belt Replacement

a. Loosen and remove belts by adjusting motor mounting
plate.

b. Remove pulleys from their respective shafts.

c. Clean the motor and fan shafts.

d. Clean bores of pulleys and coat the bores with heavy
oil.

e. Remove grease, rust, or burrs from the pulieys and
shafts.

f. Remove burrs from shaft by sanding.

g. Place fan pulley on fan shaft and motor pulley on its
shaft. Damage to the pulleys can occur when exces-
sive force is used in placing the pulleys on their
respective shafts.

h. Tighten in place.

i. Install belts on pulleys and align as described in the
Beit and Pulley Installation section.

Bearing Replacement
The fan bearings are pillow block ball bearings.

a. Loosen and remove helts by adjusting motor mount-
ing plate

b. Remove the bearing cover by removing the holts
around the perimeter of the bearing cover. Do not
remove fan sheave yet.

¢. Remove inlet cone by removing attaching bolts/nuts
around perimeter of the inlet plate.

d. Remove wheel by loosening setscrews and sliding
ofi shaft.

e. Record the location of the fan sheave from end of
shaft, and remove the sheave.

f. Record the distance from the bearing fo the end of
the shaft.

g. Loosen setscrews on bearings and remove shaft.

j. Remove bearings from bearing base and replace with
new ones, noting the exact location of each; do not
fully tighten base bolts.

k. Slide shaft through bearings until shaft protrudes the
same amount as measured above. Tapping the inner
race of each bearing with a soft driver may be
required. Do not hammer the end of the shaft or
the bearing housing.

. Return setscrews to same location as marked above
and tighten one setscrew on each bearing to half its
specified torque.

m. Rotate the shaft to allow the bearings fo align them-
selves.

n.Replace wheel but do not tighten yet.
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0. Replace inlet cone. Wheel may need to be moved o
allow proper alignment. Care should be taken to
insure that inlet cone is centered inside wheel before
and after tightening attaching bolts.

p. Slide wheel on shaft to achieve proper wheelfinlet
overlap and fighten wheel set screws. Referto
Wheel-to-Inlet Clearance on page 3.

q. Tighten hold-down baolis to proper torque.

r. Turn the shaft by hand. resistance should be the same
as it was before hold-down holts were fully tightened,

s. Tighten all bearing setscrews to full specified lorque.

t. Replace the sheave, align with motor sheave, and
adjust the belt tension.

u. Test run fan and retighten all setscrews and bolts, and
trim balance as necessary (.0785 infsec max).

v. Replace discharge cover.

Wheel Replacement

The wheel has a pre-machined shoulder in the hub for
the use of most 2 and 3 jaw mechanical puller.
a. Afign center of the puller with the center of the shail.
b. Ensure ali setscrews in the hub, normally two, are
fully removed.
c. Slowly remove wheel from the shaft.

SEE DETAILA

PRE-MACHINED SHOULDER

DETAILA

Troubleshooting

Problem and Potential Cause

L.ow Capacity or Pressure

sIncorrect direction of rotafion. Make sure the fan rotates in same di-
rection as the amows on the motor or belt drive assembly.

«Poor fan inlet or outlet conditions. There should be a straight clear
duct at the inlet or outlet.

Improper wheel alignment.

Excessive Vibration and Noise

*Damaged wheel.

*Belts misaligned.

+Belts too loose; wom or oily belfs.

*Loose fasteners.

*Speed too high.

«Incorrect direction of rotation. Make sure the fan rotates in same di-
rection as the arrows on the motor ar belt drive assembly.

*Bearing set screws [oose.

+Bearings need lubrication or replacement.

+Debris in impeler.

sFan surge.

+See page 4 for issues regarding use of VFD.

Overheated Motor

«Motar improperly wired.

+Incomrect direction of rotation, Make sure the fan rotates in same di-
rection as the arrows on the motor or belt drive assembly.

*Cooling air diverted or blocked.

*improper inlet clearance.

«Incorrect fan speed.

«Incorrect voitage.

QOverheated Bearings
-improper bearing fubrication
-Excessive belt tension.
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QMX/QMX-HP Parts List
(Horizontal Mount Shown)

ITEM ITEM ITEM {TEM
NUMBER DESCRIPTION NUMBER DESCRIPTION
1 COMPANION FEANGE (CPTIONAL) 13 BELT
2 EXTERNAL INLET VANE DAMPER {OPTIONAL) 14 DRIVE PULLEY
3 INLET SAFETY SCREEN (OPTIONAL} 15 DISCHARGE SAFETY SCREEN {OPTIONAL)
4 INLET CONE 16 BEARING COVER
5 MIX-FLOW WHEEL i7 BEARINGS (2 REQUIRED)
6 SHAFT i8 ISOLATOR (4 REQUIRED OPTIONAL)
7 ACCESS DOOR (OPTIONAL) 19 ISOLATION RAILS-HORIZONTAL MOUNT (OPTIONAL)
8 MOTOR COVER {OPTIONAL) 20 BASE-HORIZONTAL MOUNT
9 HOUSING-HORIZONTAL MOUNT 21 THRUST RESTRAINT-HORIZONTAL MOUNT (OPTIONAL}
10 MOTOR 22 ISOLATION STRUCTURE-VERTICAL MOUNT (OPTIONAL)
11 MOTOR PLATE 23 HOUSING-VERTICAL MOUNT
12 BELT GUARD 24 SHAFT LOCKING COLLAR-VERTICAL MOUNT




QMXE/QMXE-HP Parts List

ITEM ITEM
NUMBER DESCRIPTION
1 QMX Gurb Cap
2 QMXE Birdscreen
3 QMXE Top Cap Post
4 QMXE Baffle Brace
5 QMXE Top Cap Extension (for Size 90 only)
6 QMXE Top Cap

See common pars {not shown} listed on page 8.

ITEM
NUMEBER

ITEM
DESCRIPTICN

CMX Curb Cap

QMXS Top Cap-Open

QMXS Upper Baffle Brace

QXS Top Cap Post

QMXS Birdscreen

QMXS Top Cap

QMXS Lower Top Cap Post

w| oo a2 w]| el

QMXS Lower Baffle Brace

9

QMXS Adapler Plate

See comman parts {not shown) listed on page 8.




QMXU/QMXU-HP Parts List

ITEM iTEM
NUMBER DESCRIPTION
1 Qawmix Curb Cap
2 QXU Lifting Lug
3 QMXU Bamper
4 QAMXU Damper Stop
5 QMXU Windband

7

See common paris (not shown) listed on page 8,

ITEM ITEM
NUMBER DESCRIPTION

G 4 QMXLE Mixing Box

. 2 QMXLE Curb Cap
’ 3 QMXLE Middie Section
& 4 QOMXLE Adapter Plate
5 QMXLE Stack Damper

6 QMXLE windband

@ /@ 7 QMXLE Lifing Lug

. ee commen parts {not shiown} listed on page 8.

A

10




Arrangement 3 Parts List

{
\ .
ITEM ITEM
NUMBER DESCRIFTICN
1 Arr. 3 Bearing Support
2 AT, 3 Shaft
3 Arr. 3 Spiral Guard
4 Arr. 3 Base
5 Arr. 3 Housing
6 Arr. 3 Motor Cover
See common parts {not shown) listed on page 8.
£
ES

11




Limited Warranty

Laren Cook Company warrants that your Loren Cook fan was manufactured free of defects in materials and workmanship, to the extent stated herein. For a period of one (1)
year after date of shipment, we will replace any parls found to be defactive without charge, except for shipping costs which will be paid by you. This waranty is granted
only to the eriginal purchaser placing the fan in service. This warranty is void if the fan or any part thereof has been altered or madified from its original design or has baen
abused, misused, damaged or is in worn condition or if the fan has been used other than for the uses described in the company manuai. This warranty does not cover
defects resulting from normal wear and fear. To make a warranty claim, notify Loren Cook Company, General Offices, 2015 East Dale Streef, Springfield, Missouri 65803-
4637, explaining in writing, in detail, your complaint and referring to the specific mode! and serial numbers of your fan. Upon receipt by Loren Gook Company of your written
complaint, You will be notified, within thirty (30} days of our receipt of your complaint, in writing, as to the manner in which your claim will be handied. i you are entitled to war-
ranty relief, a warranty adjustment will be completed within sixly (60) business days of the recelpt of your written complaint by Loren Cook Company. This warranty gives
only the original purchaser placing the fan in service specifically the right. You may have other legal rights which vary from state to state,

LOREN COOK COMPANY

Corporate Offices: 2015 E. Dale Street Springfield, MO 65803 417.869.6474
lorenceok.com

12 QMX 1OM - September 2004
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