City of Portland, Maine - Building or Use Permit Application |PermitNo: PSSttt OV oL
389 Congress Street, 04101 Tel: (207) 874-8703, Fax: (207) 874-8716 030504 | o ... | 114 DO0sOO1
Location of Construction: Owner Name: Owner Address: JURTTTT Phone:
302 Forest Ave University Of Maine System 107 Maine Ave 207-780-4742
Business Name: Contractor Name: Contracior Address: @ Y AR Y i’ ﬁﬂf’é ﬁhone
nfa Wright Ryan Construction, Inc 10 Danforth Street Portland 2077733625
Lessee/Buyer's Name Phong; Permdt Type: Z;,l‘le:
n/a nfa Alterations - Commercial tj&\.
Past Use: Proposed Use: Perinit Fee: Cost of Work: CLEO Districi:
University of Southern Maine / Library / Additional Library Space; $13,533.00 | $1,929,110.00 2
Library I];terio'r fit-up of ﬂ?ors 5, 6], and 7, FIRE DEPT: %Jppwve 4 |INSPECTION:

?1 gg:.mnor rencvations on lower 7 Denied Use G@p; 4 Type

Proposed Project Description:

Additional Library space on the 5th, 6th and 7th floors; minor renovations | Siguature: “’é//ﬂ’/‘?' Signature:
on the lower floors. PEDESTRIAN ACTIVITIES DISTRICT (P.A.D.) {
Action: [ ] Approved [T} Approved w/Conditions [] Denied
Signature: Date:
Permit T'aken By: Date Applicd For: Zoning Approval
g8 05/13/2003

L. This permit application does not preclude the
Applicant(s} from meeting applicable State and

Federat Rules.

2. Building permits do not include plumbing,

septic or electrical work.

3. Building permits are void if work is not started
within six (6) months of the date of issuance,
False information may invalidate a building

permit and stop all work..

such permit,

I | Flood Zone
] Subdivision

[ site Plan

Special Zone or Reviews Zoning Appeal
h
(i Shoreland -;/}71_ {}0\ mnce

O Wet]af!;u‘ A :kl

TN

May Minor{ | MW

e

o
& [] Mmisceltancous

b [7] Conditional Use

] Interpretation

1 Approved

[] Denied

% Date:

Historie Preservation

mrict or Landmark

[} Does Not Require Review
[ 1 Requires Review

] Approved

L] Approved w/Conditions

L] Dented

1

Date:

CERTIFICATION

I hereby certify that I am the owner of record of the named property, or that the proposed work is authorized by the owner of record and that
I have been authorized by the owner to make this application as his authorized agent and I agree to conform to all applicable laws of this

Jurisdiction. In addition, if a permit for work described in the application is issued, I certify that the code official's authorized representative
shall have the authority to enter all areas covered by such permit at any reasonable hour to enforce the provision of the code(s) applicable to

SIGNATURE OF APPLICANT

ADDRESS

DATE

PHONE

RESPONSIBLE PERSON IN CHARGE OF WORK, TITLE

DATE

FHONE
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389 Congress St.Rm 315
Portland, ME 04101
Phene: (207)874-8700
Fax: (207)874-8716

4 "o a0 a0

To:  Janet Hansen From: Mike Nugent
Fax: 772-1070 Date:  June 17, 2003
Phone 772-3846 Pages: i

Re:Glickman Library Project {114 d003)

O Urgent O For Review [ Please Comment M Please Reply [ Please Recycle

) ° . L) . . ] ]

. ilLam reviewing the above project and need the following:

S ::'-IIL-?'A'st'a_teihent of Special Inspections for the structural infill area of the 6" floor sysiem, 7% PKJM -

Sk 2T he 6" floor circulation is of concern, as the plan doesn’t show how the “General Stacks” area

; ﬁw_i'_ll.jbe.: organized with regard to exit access, The entire floor seems to be.. .a chailenge, let’s
St talk-about 1T

: '3)_:: Does the elevator shaft extent to the basement floor and the underside of the roof sheathing?
4 What Ts the firetating of-the eXIstig exitstairways?

_.5) " "What is the roof ceiling assembly rating?

L A I T T T S,



0471172003 07:17 FAX 1 207 772 14086 SMRT INC.

ooz /002
GLICKMAN LIBRARY 4/11/03
UNIVERSITY OF SOUTHERN MAINE
PORTLAND, MAINE
ADDENDUM NO. 3
TO
CONTRACT DRAWINGS AND SPECIFICATIONS
Dated RECEIVED
MARCH 17,2003
GLICKMAN LIBRARY w7 4 2003
UNIVERSITY OF SOUTHERN MAINE ‘
PORTLAND, MAINE SMRT, INC.

Date of Addendum Issuance: April 11, 2003

The specifications and drawings are amended herein, This addendum consists of | text page. These items
replace original items previously issued or are to be added to the Bidding and Construction Documents as
indicated.

Bidders are required to acknowledge receipt of this addendum on the BYD FORM in the space
provided, Failure to acknowledge all addenda may cause the bid to be considered not responsive to the
invitation, whioch would require rejection of the Bid.

The Contract Documents for solicitation of Bids for the construction are hereby changed as follows:
PART 1 —- PERTAINING TO THE SPECIFICATIONS:

No changes.

PART I —- PERTAINING TO THE DRAWINGS:

No changes.

PART 11 — QUESTIONS/ANSWERS/INFORMATION RELATING TO THE PROJECT:

General Infermation

1. The bid opening will be held at USM Glickman Library, 314 Forest Avenue, Room 423/424 at
1:15 p.m. on April 17, 2003. The address to mail or deliver your bids to (as stated on the Proposal Form)
has not changed; only the physical location of the bid opening has been changed,

2, An additional (non-nandatory) site walk-through has been scheduled for Tuesday, April 15, 2003
at 1:00 p.m. Meet in the 4™ floor elevator lobby of the Library.

END OF ADDENDUM No. 1

99092-07 Addendum No. 3 Page lof |
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R WRIGHT-RYAN CONSTRUCTION, INC.

TO: Tom Markley
FAX: 874-8716
SUBJECT:

FROM: Randy Alired

DATE:  3/724/04
Steel inspection / Glickman Library
This Fax Includes This Sheet Plus 1 Sheet(s)

1f you have problems receiving this transy

10 Danforth Stroct, Portland, Maine 04101

Phonc (207) 773-3625 Fax (207) 773-5173
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| Tom Markley - Cobb Ave.

From; Mike Nugent

To: Tom Markiey

Date: Fri, Mar 19, 2004 1:09 P
Subject: Cobb Ave,

Let's talk about this..The complainant called a bit angry and I'd like to have us meet with owner on site to

try to achieve a consistent land use pattern in the

neighborhood



From: Tom Markley

To: Mike Nugent

Date: Fri, Mar 19, 2004 3:03 PM
Subject; Re: Cobb Ave.

The complaintant was angry because he did not get his way. | do not think we need to do more at this
point and really feel we are going beyond our scope of responsibility in this matter.

>>> Mike Nugent 03/19 1:09 PM >>>

Let's talk about this..The complainant called a bit angry and I'd like to have us meet with owner on site io
try to achieve a consistent land use pattern in the neighborhood



08/18/03 09:46 FAX 2077727246 ... SMRT-INC. dioo1/002

Fax Transmission

ARCHITECTURE

ENGINEERING
PLANNING
To: Mike Nugent, City of Portland Fax #: 874-8716
From: Jaoet Hansen, AlA Date: June 18, 2003
Re: 114 d005 Job #; 99092
Job Name: USM Glickman Library
2 pages, including cover,
REMARKS:
Attached please find my responses to your fax of June 17, 2003. Please call if you have any
guestions,
Novrtheast
Mid-Atlaatic
Southeast

cc: Dana Gray (fax 780-4538), Randy Allred (fax 773-5173), JLH, SLB, File 99092/22
144 Fore Streat
PO Box 618
Parland, Mathz 04104
B20T 7713646
£ 207 7721070
erveer SINTHTE, Com



08/18/03 09:46 FAX 2077727346 SMRT-INC.

goo2/002

Jun 17 03 Q2:37p City of Portland (2071874-8716 el

“r- ﬂlﬂ‘ﬁ?

389 Conpress SeRm 1S
Porniand, ME 04101
Phone: (207)874-8700
Fax: (207)874-8716

ERLC I B I

k‘;'i

To:  Janel Hensen From:  Mike Nugent
Fax: 772-1070 Date:  Jume 17, 2003
Phone 772-4846 Pages: |
Re:—Glickimen-Libmsy Broject (H4-4005)

Blurgent [ For Revisw L3 Please Comment #APlease Reply [ Please Recycle
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City of Portland, Maine - Building or Use Permit

389 Congress Street, 04101 Tel: (207) 874-8703, Fax: (207) 874-8716

03-0504 05/13/2003

Permit No: Date Applied For:

CBI.:
114 D005001

Location of Construction:

Owner Name:

Owner Address:

107 Maine Ave

Phone:

207-780-4742

302 Forest Ave University Of Maine System
Business Name: Contractor Name: Contractor Address: Phone
n/a Wright Ryan Construction, Inc 10 Danforth Street Portland (207) 773-3625

Lessee/Buyer’s Name

nfa

Phone;

nfa

Permit Type:
Alterations - Commercial

Proposed Use: Proposed Project Description:

Library / Additional Library Space; Interior fit-up of floors 5, 6, and | Additional Library space on the Sth, 6th and 7th floors: minor
renovations on the lower floors,

7, also minor renovations on lower floor,

Dept: Zoning
Note:

Status: Approved

Reviewer: Marge Schinuckal

Approval Date:  05/14/2003
Ok to Issue:

Dept: Building
Note:

infill area.

Status: Approved with Conditions

1) A statement of special inspections must be submitted and

Reviewer: Mike Nugent

Approval Date:  06/19/2003
Ok to Issue:

approved prior to the fabrication, installation of steel/ Concrete flooring

Dept: Fire
Note:

Fire Department

Status: Approved with Conditions

2) the sprinkler system and fire alarm system shall be tested in accordance with thier st

Reviewer: Lt. McDougall

1) the fire alarm company shall notify Ben Diaz @ 874-8489 for information on masterboxes
andard and the results submitted to the Portland

Approval Date:  05/19/2003

Ok to Issue;

ﬁC‘mmmants:

Completed

5/14/2003-gg: Wright Ryan construction brout in 11" x 17", I sent him back and
thick to scan.  WAITING FOR PDF, /GG

6/17/2003-min: Sent list to Architect for comment,

asked for PDF File. The reduced set was much to
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" | Bullding Codea

- Basto Wind Speed gD /A . Bfetlve Velodly

| 'CITY oF POR’I‘LAND MAINE
389 Congress St., Rm 315 g

Porﬂanﬁ ME04101
© Tel, - 207-874-8704 - L ,
Fax - 207-874-8716 - :

- Inspector of Buildings Cxt) of Portland, Mame

Planning & Urban Development
Dmsmn of Housing & Community Services

Jdanet Hamsen‘-_ ) ' S

- TO:

FROM-DES‘IGNER:

DATE B H2- 02 _
UéM Cilrekman b»tbrzwv |
214 Forest A\fe,nu@ - U

ING CODE/1999 FourteenthEDI’I‘ION
ing to the huliding code crl!armhsled below:

A=
105,600 3-F

Job Name,_-\)
Address of Conslrucuon

THE BOCA NATION AL, BUILD
Construchon peoject was desigaed acenrd

nd Year, B DQA‘ |q Gl q ___Usc Gruup Cinsmﬁcatmn(s)
Bidg. Height__0.1_aloove QEL © . Footngs

Type urConsthclwn_,,__l_ﬁ

Seismh.z Zone, NLA . Croup cidss__NZA ' -
RooF Snow Load Per Sg. Ft. N7 A _ Daed Load Per Sq. I-T. g 7 Z ‘hﬁ Zﬁ V)SU)“F, OOf‘
Prassure Per Sg. Ft ____M_[ﬁ__,___-——a :

150 s, /s £ _at new Ploor (nfill. .

v No.
rovel ﬁ‘om the

Fleor Lm: Luad PerSg. It,

Alarm System? Yes

Structure has full sprinkler system? Yes_. V'
Sprinkler & Alarm systems must be instalizd amording, g 10 BOCA aid NFPA Srandards with epp

Por!lnnd Fire Depariment.
s structure being considered unlimited ares bmlding Yl:sx}\a

If mined uss, \\hat subscetion of 3 13 is being consadered

Lisy Occupant loading for each room or 5pacs, d:signcd into this Project .

Codereview '*?;n B
eex 0 . ‘ '
Coversh el C(/ﬂ5m6«'ﬁ0w  (esiguers Stamp & Signature)

PSR 61012K DDQ)N\&V\{S .

El’.l .




CITY OF PORTLAND, MAINE
DEVELOPMENT REVIEW APPLICATION

PLANNING DEPARTMENT FROCESSING FORM 2003-0063
Planning Copy Application 1. D. Number

Preble Street Resource f\3/? #‘2(”03 —
Applicant pplication Date
331 Cumberland Ave, Portland, ME 04101 Renovations

Project Name/Description

Applicant's Mailing Address
9-9 Portland St, Portland, Maine

Consultant/Agent Address of Proposed Site
Agent Ph: Agent Fax: 033 L0046 !
Applicant or Agent Daylime Telephone, Fax Assessor's Reference: Chart-Block-Lot
Proposed Development {check all that apply): [} New Building [w] Bullding Addition [} Change Of Use "] Residential | Office [} Retaif ;
(1 Manufacturing [] Warehouse/Distribution [ ] Parking Lot ] Other (specify} :
B-3
Proposed l_a_uir_c_ﬁng___square Feel or # of Unils Acreage of Site Zoning
Check Review Required:
[v] Site Plan [] Subdivision [} PAD Revisw [] 14-403 Streets Review
(major/rinor) # of lots
[[] Flood Hazard [] Shoreland [] HistoricPreservation [ ] DEP Local Certification
[] Zoning Conditional [] Zoning Variance L other
Use (ZBA/PB)
Fees Pald: Site Plan $400.00 Subdivision Engineer Review Date 04/03/2003
Planning Approval Status: Reviewer Kandi Talbot
Approved [] Approved wiConditions "] Denied
See Aftached
Approval Date 05/06/2003 Approval Expiration  05/06/2004 Extension to [] Additional Sheels
Attached
OK to Issue Building Permit Kandi Talhot e
signature daf
Performance Guarantee [7] Required* MNot Required
* No bullding permit may be issued until a performance guarantee has been submitled as indicated below
[ Performance Guarantee Accepted
date amount expiration date
[[] Inspection Fee Pald
date amount
[] Building Permit Issue
date
[ Performance Guarantee Reduced
date remaining balance signature
[} Temporary Certificate of Occupancy [] Conditions (See Attached)
date expiration date
[[] Final Inspection
date signature
{1 Certificate Of Occupancy |
date :
[] Performance Guarantee Released
date slgnature :
[7] Defect Guarantee Submiited
submilted dale amount explraton date 4

[] Defect Guarantee Released

date signature



CITY OF PORTLAND, MAINE
DEVELOPMENT REVIEW APPLICATION
PLANNING DEPARTMENT PROCESSING FORM 2003-0083

DRC Copy Application 1. D, Number
03/31/2003

Preble Street Resource s
Applicalion Date

Applicant
331 Cumberiand Ave, Portland, ME 04101 Renovatlons
Applicant's Malling Address Project Name/Description
9 -9 Portland St, Portland, Maine
Consultant/Agent Address of Proposed Site
Agent Ph: Agent Fax: 033 LO04001
Applicant or Agent Daytime Telephone, Fax Assessor's Reference: Chant-Block-Lot
Proposed Development (check alf that apply): ["] New Building fv] Building Addition { ] Change Of Use [_] Residential [} Office [ ] Retail
{ ] Manufacluring (] Warehouse/Distribution [ ] Parking Lot [} Ofther (spacify)
B-3
Proposed Building square Feet or # of Units Acreage of Site Zoning
Check Review Required:
[} Site Plan ] Subdivision [ ] PAD Review (] 14-403 Streats Review
{major/minor) # of lols
[ Flecd Hazard [] Shoreland (] HistoricPreservation (| DEP Local Certification
{7 Zoning Conditional { 1 Zoning Variance [ other
Use (ZBA/PB)
Fees Paid: Site Plan $400.00 Subdivision Enginger Review Date 04/03/2003
DRC Approva ] Statu s’ Reviewer Sebago Technle
Approved [] Approved w/Conditlons [] Denfed
See Attached
Approval Date 05/06/2003 Approval Expiration  05/06/2004 Extenslon to [} Additional Sheets
Attached
Condltion Compliance Kandi Talbot ache
signature date/

Performance Guarantee [] Required* @/Not Required
* No bullding permit may be Issued untit a performance guarantee has been submitted as indicated balow
[] Performance Guarantee Accepled

date amount expiration date
[7] inspection Fee Paid

date amount
I_] Building Permit Issue

date
|} Performance Guarantee Reduced

date remaining balance signature
|7} Temporary Certificate of Occupancy i1 Condiifons (See Attached)

date explration date
[C1 Final Inspection

date signature
[7 Certificate Of Occupancy

date
[[] Perfarmance Guarantee Released

date signature
[[] Defect Guarantee Submiited

submitted date amount expiration date

[] Defecl Guarantee Released

date signature



May t2 D3 04:33p

City of Portland

(207)1874-8716 p.1

All Purpose Building Permit Application

i you or

tha properly owner owes real estate or personal property taxes or user charges on any propeily within
the Cily, payment arrangements must be made before permils of any kind are accepted.

Locatlon/Address of Construcﬁon:é. \ic\:mm \;\

Tcﬁ}_ﬂ - ?)\\\%‘:eéﬁ‘ _ D 7

Square Footage of Lot

BoNdass, 2105, 600

A
S 1D n

Tax Assessor's Chart, Block & Lot

Chartt “L\ Block# D Lot#S

Tofol Squuare Footage of Propose%d Structure

Owner.

(Saay \;ka‘\.\:\“ cx- &J\bm@ N\Ci-‘ﬂ‘i’ . rl &D - L\q L}f&

Telephone:

Lesseo/Buyer's Name (If Applicable)

Applicant narme, address &
telophone: , 113~ BLAS",
LOCN YR

W Do forfa Streek

DN

E»\OJA Cormairudon

Cost Of
Work: $ §Ye!

oo § ]34,

For M\ass

Curienf use! Lyesosu,

H1\% 503, 00

If the focation is currently vacant, what was prior use:

Approximately how long has It been vacant:

PeddnNenal  hvan Soace

Proposed use:

Vigaor Censouvaflasns Oy

Project description: T Yas\otr \?\**-\b?"'\ oN Tionne S G,

BoOY Sy

Lowsge

Contractor's name, address & telephone:

INB-BLaS Boein

TR 3\’&;} E:jc%',h—e A
Ao WAE GRON

Cowsiwuckioo

Who should we confact when the permit is ready;._

Malling address:
S O

oy Wlred

We will contact you by phone when the pormit is ready. You must come in and plok up the permit and
review the requirements bafore starting any work, with a Plan Reviewer, A stop work order will be issued

and a $100.00 fee if any work starts before the permit Is plcked up.

PHONE: 7] 323, 35"

|

fF THE REQUIRED INFORMATION [$ NOT INCLUDED IN THE SUBMISSIONS THE PERMIT WILL BE AUTOMATICALLY
DENIED AT THE DISCRETION OF THE BUILDING/PLANNING DEPARTMENT, WE MAY REQUIRE ADDITIONAL

INFORMATION IN ORDER YO APROVE THIS PERMIT.

1 hereby cetlify thot | am the Owner of racord of the nomed properly, or that the owner of record authonizes the proposed werk and that |
have been quthcrized by the owner to make this opplication as his/her authodzed agent. | ogree to conform to all appllcable iaws of this
fudsdiction, in addition, if o paermit for work described in this opplication Is issusd, | cerlify that the Code Official’s authorized representalive
shall have the authority to enter aif areas covered by this permnif at any reasonable heur fo enforce the pravisions of ihe codes applicoble

to this permil.

Signature of applicani:"’&@u\,\,&\ w

Date: 5-— \?D -0

TXene et Moo
This is NOPCI permit, you %‘gnot com

- LD - Raaso
ence ANY work until the permit Is issued.

if you are in a Historic District you may be subject to additional permitting and fees with the
Planning Department on the 4t floor of City Hall

e ‘WM_#__“__,_’//
. / [}
¢ O KMo

4
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WRIGHT-RYAN CONSTRUCTION, INCORPORATED
May 13, 2003

City of Portland Maine
Inspector of Buildings
389 Congress Street

Portland, Maine 04101

Re: Cover Letter — Glickman Library Fit-Up

Inspector of Buildings:

The enclosed building permit is for renovation and interior space fit-up of the existing Glickman
Library to provide expanded and enhanced operations. The scope of work will include interior
fit-up of floors five through seven and incidental renovations on floors one through four. The
work on floors one through four involve demo of existing walls to provide door access into an
existing elevator shaft for a new elevator. Currently floors five through seven are vacant. It is
the intention of this scope of work to replicate similar library space on the top three floors as
currently exists on floors one through four. Work includes but is not limited to selective
demolition, concrete topping slabs, steel structure and decking, repairs to existing roof
membrane, metal stud partitions, insulation, gypsum board walls and ceilings, ceramic tile,
acoustical ceilings, resilient flooring, carpeting, custom cabinets and fixtures, carpentry, interior
aluminum storefront system, painting, metal doors, wood doors, metal frames, door hardware,
toilet partitions and accessories, sighage, new passenger elevator, renovations to existing fire
protection and detection systems, electrical, and heating, ventilating, and air conditioning,

Submitted for your review is a complete set of construction documents detailing the proposed
work. Should you require more information regarding this project, please do not hesitate to call,

Thank you,

SLIT

Randy Allred
Project Manager

10 Danforth Street, Portland, Maine 04101  Phone (207) 773-3625  Fax (207) 773-5173
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GLICKMAN LIBRARY 3/27/03
UNIVERSITY OF SOUTHERN MAINE
PORTLAND, MAINE

ADDENDUM NO. 1
TO
CONTRACT DRAWINGS AND SPECIFICATIONS
Dated
MARCH 17, 2003

GLICKMAN LIBRARY
" UNIVERSITY OF SOUTHERN MAINE
PORTLAND, MAINE

Date of Addendum Issuance: March 27, 2003

The specifications and drawings are amended herein, This addendum consists of 2 text pages, and
attached Specification Section 00830 — Wage Determination (1 page). These items replace original items
previously issued or are to be added to the Bidding and Construction Dacuments as indicated.

Bidders are required to acknowledge receipt of this addendum on the BYI) FORM in the space
provided. Failure to acknowledge all addenda may cause the bid to be considered not responsive to the
mvitation, which would require rejection of the Bid.

The Contract Documents for solicitation of Bids for the construction are hereby changed as follows:

PART I - PERTAINING TO THE SPECIFICATIONS:

1. Specification Scction 00300 — SUPPLEMENTARY CONDITIONS
Revise paragraph 14 to yead:

“l14. SALVAGE AND DEMOLITION DEBRIS

a. All materials removed from the building as part of this work
shall become property of the Contractor unless specific specification
section states otherwise.

b. The Contractor is responsible for all xecycling and disposal services,
containers, transportation ete., fox all equipment and materials to be
rexmoved as paxt of this project. In support of sustainable practices,
the Contractor is required to recycle all recyclable materials and
equipment removed as part of this project. The Contractor is
responsible to have all materials sorted as specified below:

1) Metals

2) Woad

3) Corrugated Cardboard

4) Paper

5) Plastics

6) Concrete, gypsum wallboard
7) Fluorescent lamps, ballasts

8 All other materials

99092-07 Addendum No. 1 Page 1 of2
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The Contractor is responsible for disassembling building
components, assemblies into parts that will allow constituent
materials to be sorted and recycled. Fox example, disassemble
framed wall sections to separate wood or metal studs from the
gypsum wallbpard.

The Contractor must provide to USM’s profect representative
docmentation (e.g. manifests) as to the final destination, final
reuse/recycling disposition and weight of all recycled material prior
to final payment. Failure to provide timely recycling and reporting
will result in USM’s having to assemble the data at the Contractor’s
expense,

EXCEPTION: For projects where less than 20 cabie yards of
demolition and construction debris will be generated, the recycling
and/or disposal of this material shall be as specified above but
without the need for the detailed segregation specified above.

All materials removed from the bujlding as part of this work shalil
become property of the Contractor unless specific specification
section states otherwise.”

2. Specification Section V0830 - WAGE DETERMINATION
Replace Section 00830 from Project Manual with attached Wage Determination from the State of
Maine Department of Labor.

FART X1 - PERTAINING TO THE DRAWINGS;

No changes.

PART IH — QUESTIONS/ANSWERS/INFORMATION RELATING TO THE PROJECT:

General Information

An additional (non-mandatory) site walk-through has been scheduled for Monday, March 31, 2003 at
1:00 p.m. Meet in the Glickman Library Lobby.

99092-07

END OF ADDENDUM No, 1

Addendum No. 1 Page2of2
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State of Maing
Department of Labor
Bureau of Labor Standards
Techhical Services Division
Augusta, Malne 04333.0045
Telephone {207) 624-8445

Wage Determination = In accordance with 26 MASA §1301 el seq,, this is a determination by the Bureau of Lebor
Standards, of the falr minimum wage rate 10 be pald laborers and workers employad on the below itled project.
Title of Project ——-  Glickman Library Renovatlon and Expansion (8-7-76107)
Locatlon of Project —  Porifand, Maine in Cumberand County

2003 Fair Minimum Wage Rates

Building 2 Cumberland County
(other than 1 or 2 family homes)

Median  Madian Medisn Madlan

alion Title Waag eneht Tamal  Occupalion Tifte Wage Bensit Total
Asbestos Abatemanl Wrkr 213,00 $1.81  $7461  Ingulation Installer $13.50 £1.86 81518
Assembler - Matal Bldg $1145  $210  $1325  lronworker - Roinforcing $11.00 $0.35 31135
Backhoe Loader Operalor S1380 $1.47  $15.37  lronworker - Siuclusal ‘$18,04 $288 $20.73
Boilermsker $17.00 4,48 $21.16 LaboremHelpor/Tondsr $10,70 $045  BilAs
Bricklayar $1900  $0.00 51900  Lahorer- Skilled $1250  $1.70  $14.20
Bulidozer Oparalor 813.00 121 §i421  Loader Op, Front-End 81300 %075 S$1275
Campenler $16.00 %2.03 518039  Mechanle » Mainlanance 315.81 $2.87 51858
Carmpenter - Acoustical 515,72 $2.76 '$1847  Machanic- Refilgeration $17.88 $2.60 520,38
Catpanier - Rough $1250  S056  $13.00  Milhwight $17.60 3237 $19.87
Comenl Mason/Binisher 31480 §0.80 51499 Ol Burner Serv & insir S19.50 $3.50 §23.00
Commun Equlp Installer $13.60 8312 §1862  Painter §1160  §062 s$iz22
Goncrata Pump Operator $17.00  $0.00 81700 Papahanger » $12.00 $0.00  S$12.00
Crane Operalor <15 Tons = $14.97 $1.75 81672 Pipe/SIm/Sprder Flller $18.00 84.25 52095
Dry-Wall Applicator 817.00  $0.00 $17.00  Plumbar {Licensed) $1638  S184 S18.02
Dry-Wall Taper & Finiaher $18.00 30.00 815,00 Plumbar Trainsa £13.00 3174  §14.74
Electriclan $19.00 £4.82 52382 Roofer 512,90 $1.86 31448
Electrician Hipr {Liconsed)  $1200  £232 $14.32  Sheet Malal Worker §15.00  $268 31769
Elsvalor Gongircior $24.07 $10.6% 33568  Sidar . $1050  30.00 $10,50
Exeavaler Opemlor 318,54 $3.42 31998  Truck Driver - Heawy $12.60 %268 §i529
Floor Laysr 1400 8175 $1575  Truck Drivar, Tractor Trir $1278 €226 S15.01.
Glaxier 814,89 $2.76 $17.85  Truck Driver, Mixer, Cemnr 39.00 $0.00  $0.00

It any specitic occupation Is not listed in this determinatlon, there has bean no falr minimum wage determined by
the Bureau of Labor Standaids and there will be hone in effect for this project.

Wolders are classified in the trads 1o which the welding s Ineldental,

Apprentices - The minimum wags rate for registerad apprenticas are those set forth in the standards and palicles of
the Maine State Apprenticsship and Tralning Council for approvad appranticeship programs,

FPosiing of Schedule - Posting of this schedule is required in accordance with 26 MASA §1301 et. saq., by any
contrastor holding a State contract for construction valited at $10,000 or moré anid any subcontractors to such a
contractor. :

Appeal - Any person alfecied by ths determination of these rales may appeal to the Gommissioner of Labor by flling
a writtan notige with the Commissioner stating ihe spaclfic grounds of tha obloction within ten (10) days Irom the
filing of thesa rates with the Sacretary of State,

Determination No: B2-040-2003 A trus copy ’% é , ,,, ; E
*
Filing Date: Hg gg\r\ ! Q , 2003 Altest:

U VW A o oa

) Michael V, Freit
Expiration Date: 12-31-2003 Director
Buraau of Labaor Standards

"R 8 AZARI | IR2ANRY TR 5 Fumbarandl
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ADDENDUM NO. 4
TO
CONTRACT DRAWINGS AND SPECIFICATIONS
Dated
MARCH 17, 2003

GLICKMAN LIBRARY

UNIVERSITY OF SOUTHERN MAINE
PORTLAND, MAINE

Date of Addendum Issuance: April 15, 2003

The specifications and drawings are amended herein, This addendum consists of 2 text pages and sketehes
ADD-4 A-1 through A-3.. These items replace origingl items previously issued or are to be added to the
Bidding and Construction Documents as indicated.

Bidders axe required to acknowledge receipt of this addendum on the BID FORM in the space
provided. Failure to acknowledge all addenda may cause the bid to be considered not responsive to the
invitation, which would require r¢jection of the Bid.

The Contract Documents for solicitation of Bids for the construction are hercby changed as follows:

PART 1 - PERTAINING TO THE SPECIFICATIONS:

No changes,

PART H - PERTAINING TO THE DRAWINGS:

1. Drawing AE601 — ROOM FINISH SCHEDULE

Delete the following finish schednles: Second Floor, Third Floor and Fourth Floor.
Replace with finish schedules on attached Sketches ADD-4, A-1, A-2 and A-3.

PART IIT — QUESTIONS/ANSWERS/INFORMATION RELATING TO THE PROJECT:

Genexal Information

1. The bid date for General Contractors will be extended to Tuesday, April 22, 2003 at 1:00
pm.

2. The address for hand deliveries of bids is USM Facilitics Management Office, 25 Bedford Street,
Portland, Maine. The address in the Notice to Contractors — Long Form (Advertisement) for Bids is the
mailing address,

3. The Bid Opening will be at 1:15 PM at the Glickman Family Library, 314 Forest Avenue, Portland,
Maine. All interested parties should meet in the 4* Floor Elevator Lobby.

99092-07 Addenduin No. 4 Page 1 0f2
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UNIVERSITY OF SOUTHERN MAINE
PORTLAND, MAINE

4. Delete the following sentence [rom the second page of the Notice to Contractors — Long Form
{Advertisement): “There will be no work performed during the week of June 16, 2003.”
Replace with the following sentence: “Work may now be performed during the week of Junc 16, 2003.”

END OF ADDENDUM No. 4

92909207 Addendum No, 4 Page 2 of 2
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GLICKMAN LIBRARY 4/07/03
UNIVERSITY OF SOUTHERN MAINE
PORTLAND, MAINE

ADDENDUM NO. 2
TO
CONTRACT DRAWINGS AND SPECIFICATIONS ﬁm
Dated ﬁﬁ v Vt&

MARCH 17, 2003 D

GLICKMAN LIBRARY A °
UNIVERSITY OF SOUTHERN MAINE A
PORTLAND, MAINE DNZN

Date of Addendum Issuance: April 7, 2003

The specifications and drawings are amended herein. This addendum consists of 12 text pages, plus
sketches ADD-2 A-1 through A-3, M-1 through M-5 and P-1 through P-1 1, full size drawings MP651 and
PL105, and attached specification sections 13925 (4 pages) and 15950 (29 pages). These items replace
original items previously issued or are to be added to the Bidding and Construction Documents as
indicated.

Bidders are required to acknowledge receipt of this addendnm on the BID FORM in the space
provided. Failure to acknowledge 21l addenda may cause the bid to be considered not responsive to the
Invitation, which would require rejection of the Bid.

The Contract Documents for solicitation of Bids for the construction are hereby changed as follows:

PART I - PERTAINING TO THE SPECIFICATIONS:

1. Specification Section 01460 — QUALITY REQUIREMENTS

2. Add to Article 1.2 the following paragraph D:
“D.  Scheduling, documentation and reporting of all testing, inspection,
and start-up activities shall be coordinated with the Owner.”

b.  Revise the third sentence of Article 1.7, paragraph I. to read:
“Submit schedule within 30 days of date established for commencement
of the Work for review and approval of the Architect and Owner.”

2. Specification Section 13910 — FIRE PROTECTION BASIC MATERIALS AND METHODS
a. Add to Article 2.03 the following paragraph H.:
“H. Seismic Bracing: Provide sway bracing on the sixth floor pre-action system
per NFPA-13 requirements. C-type beam attachments for this system to
include retaining straps.
1. Seismic Performance Category: C.
2. Seismic Hazard Exposure Group: I1.”

¥ RECEIVED APR - 9 72683

—

99092-67 Addendum No. 2 Page 1 of 12
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b. Add to Article 3.01, Paragraph A, the following subparagraphs 1. and 2.:

“1. Completely remove the sprinkler system in the area shaded on Drawing FP106.
Cap and otherwise modify remaiuning portions of the sixth floor system to maintain
integrity.

2. Preaction piping on the sixth floor to be compietely new.”

¢. Add the following Article 3.02:

“3.02 PIPING APPLICATIONS

A.  Piping 2-1/Z-inches and larger: Schedule 10 black steel with rolled groove couplings.
1.  Threadable lightwall not allowed.
B. Piping up to 2 inches: Schedule 40 black steel with threaded fittings.”

3. Specification Sectior 13925 — FIRE SUPPRESSION SPRINKLERS
Replace section in its entirety with attached Section 13923.

4. Specification Section 15000 - BASIC MECHANICAL REQUIREMENTS
a. Add the following Article 1.00:

“1.00 GENERAL
A.  Testing and balancing of the HVAC system (Section 15950 — “Testing, Adjusting
and Balancing®) will be the responsibility of the General Contractor.
1. See Section 01400 — ‘Quality Requirements.””

b. Delete paragraph B of Article 1.14 in its entirety.
¢. Revise Article 1.16 to read:

“1.16 ENERGY EFFICIENCY

A. All equipment shall meet the minimum energy efficient design standards as established in
ASHRAFE/IES standard 90.1-1999,

B. All equipment shall have minimum efficiency as described in paragraph 10.4.1 of Standard
90.1-1995. All equipment suppliers must be aware of the requirements and submitted
equipment shall meet these minimum requirements.”

d. Add the following Article 1.19:

“1.19 SEISMIC BRACING

A. General: Provide seismic bracing on new Mechanica] equipment installations.

Additionally, provide bracing on new piping and ductwork installations on floors 5.6
and 7. Bracing to be per BOCA 1999, “

1. Seismic Performance Category: C.
2. Seismic Hazard Exposure Group: I1.”

99092-¢7 Addendum No. 2 Page20f12
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5. Specification Section 15145 - PLUMBING PIPING
a. Delete paragraph B. of Article 2.01 in its entirety.
b. Add the following Article 2.11:

“2.11 ACCEPTABLE MANUFACTURERS

A. Valves: Apollo, Stockham, Watts, Grinnefl.
B. Hangers and Supports: B-Line, Carpenter & Patterson, Grinnell.”

c. Add the following Article 3.02:

“3.02 TESTING & CLEANING

A.  General: Test and clean new and modified portions of the existing systems per
the requirements of the Plumbing Official(s). In the absence of such direction,
perform the following:

1. Make corrections and retest as necessary until satisfactory results are
obtained.

B. Fuel Gas Piping Systems: Per NFPA 54.

C. Drainage, Waste & Vent Piping Systems: Plug piping outlets and/or
connections to new work. Test piping to 10-foot head of water for a period of .
2-hours. Water level shall not drop.

D. Domestic Water Piping Systems:

1. Testing: Pressure test to 150 psig for a period of 2-hours. Pressure shall
not drop.

2. Cleaning: Flush with potable water. Fill system(s) with a water/chlorine
solution, (200 ppm chlorine) and allow to stand for 3-hours. Thoroughly
flush chlorine from system using potable water.”

6. Specification Section 15146 — PLUMBING SPECIALTIES

a. Add to Article 1.01 the following paragraph D.:
“D. Electric Water Heaters.”

b. Add to Article 2.01 the following paragraphs B. and C.:

“B. Floor Drain (FD-2):
1. ASME A112.21.1M; lacquered cast iron two piece body with double

drainage flange, weep holes, reversible clamping collar, sediment bucket,
and round, adjustable nickel-bronze strainer.

C. Acceptable manufacturers: Zurn, J. R. Smith, Wade, Watts.”

99092-07 Addendum No. 2 Page3 of 12
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c. Add the following Article 2.04:

“2.04 ELECTRIC WATER HEATERS

A. General: Heaters to be: commercial grade, glass-lined, with safety
controls. Elevated units to include galvanized steel drain pans and piped
indirect waste.

B. Include thermostatic mixing valve in heater discharge.

C. Acceptable manufacturers: Rheem/Ruud, State, Lochinvar, A.O. Smith.

D. Warrantee: Heater to include a minimu 5-year warrantee.”

7. Specification Section 15182 — HYDRONIC PIPING
a. Add the following Article 2.08:

“2.08 ACCEPTABLE MANUFACTURERS

A. Valves: Apollo, Stockham, Watts, Grinnell
Hangers and Supports: B-Line, Carpenter & Patterson, Grinnell.”

b. Add the following Article 3.02:

“3.02 TESTING

A. General: Test new and modified portions of the existing systems per the
requirements of the Plumbing Official(s). In the absence of such direction,
perform the following:

1. Make corrections and retest as necessary until satisfacfory results are
obtained.

B. Hydronic Piping Systems:

1. Testing: Pressure test to 150 psig for a period of 2-hours. Pressure shall
not drop.

3. Specification Section 15183 - HYDRONIC SPECIALTIES
a. Delete Article 2.01, EXPANSION TANKS, in its entirety.

b. Add the following Article 2.10:

“2.10_ACCEPTABLE MANUFACTURERS

A, Expansion Tank: Taco, Armstrong, Bell & Gossett.
Specialties: Taco, Bell & Gossett, Watts, Armstrong.”

99092-67 Addendum No. 2 Paged of 12
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9. Specification Section 15188 — HVAC PUMPS

Add the following Article 2.04:

“2.04 ACCEPTABLE MANUFACTURERS

Al HVAC pumps: Taco, Armstrong, Bell & Gossett, Gould, Paco.”

10. Specification Section 15410 — PLUMBING FIXTURES

a.

b.

e.

Add to Article 2.03, paragraph E., the following subparagraph 4.:
“q, Safety Covers: Include safety covers per Section 15083.”

Revise Article 2.04, paragraph A_1.b. to read:
“b. Accessories: Chrome plated 17 gage (1.3 mm) brass P-trap with clean-out plug
and offset arm with escutcheon, wheel handle stop, rigid supplies.”

Add to Article 2.04, paragraph A.1. the following paragraph d.:
“d. Safety Covers: Include safety covers per Section 15083.”

Add the following Article 2.07:

“2.07 ACCEPTABLE ALTERNATE MANUFACTURERS

A. Vitreous China & Enameled Cast Iron Fixtures: American-Standard, Kohler,
Crane. A

B.  Stainless Steel Sinks: Elkay, Just, Kindred.

C. Cast Brass Faucets: Chicago, T&S Brass, Speakman.”

Add to Article 3.01 the following paragraph F.:

“F. Install accessible fixtures per ADA reguirements.

1.  Water Closets: Where indicated as accessible on the Architectural
drawings.

2.  Urinals: All occurrences.
3. Lavatories: All occurrences.
4. Double-bowl Sinks: All occurrences.”

11. Specification Section 15514 — FINNED WATER-TUBE BOILERS

a.

99092-07

Add to Article 3.02 the following paragraphs B. through 1.:

“B. Engage a factory-authorized service representative to ao.wr Inspect, and

adjust boiler components and equipment installation and to perform startup
service.

C. Perform installation and startup checks according to manufacturer's written
instructions.

Addenduem No. 2 Page 5 of 12
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D.
E.

Leak Test: Hydrostatic test. Repair leaks and retest wntil no leaks exist.
Operational Test: Start units to confirm proper motor rotation and unit
operation. Adjust air-fuel ratio and combustion.

Test and.-adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

Adjust initial temperature set points.
Set feld-adjustable switches and circuit-breaker trip ranges as indicated.

Prepare written report that documents testing procedures and results.

12. Specification Section 15622 — ATR COOLED WATER CHILLERS

a. Add the following Axticle 2.05:

“2.05 ACCEPTABLE MANUFACTURERS

Al

Aix Cooled Chillers: York, Trane, Carrier, McQuay.”

b. Add the following Article 3.02:

“3.02 _STARTUP & TESTING

Al

Engage a factory-authorized service representative to test, inspect, and
adjust chiller components and equipment installation and to perform
startup service.

Perform installation and startup checks according to manufacturer's written
instructions.

Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist.

Operational Test: Start units to confirm proper motor rotation and unit
operatiomn.

Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

Adjust initial temperature set points.
Set field-adjustable switches and circuit-breaker trip ranges as indicated.

Prepare written report that documents testing procedures and results.”

13. Specification Section 15720 — AIR HANDLING UNITS

a. Revise Article 2.03, paragraph A. to read:

95092-97
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......LP..

Type: Forward curved, single width, single inlet, centrifugal type fan. Vibration
isolation between the fan and the casing will be internal to the fan section.”

b. Add the following Article 2.07:

“2.07 ACCEPTABLE MANUFACTURERS

Al

Air Handling Units: Trane, McQuay, York, Carrier.”

c. Add the following Article 3.02:

£3.02 STARTUP & TESTING

Al

G.

Engage a factory-autborized service representative to test, inspect, and
adjust air handling components and equipment installation and to perform
startup service.

Perform installation and startup checks according to manufacturer's written
instructions.

Air and Water Leak Tests: Hydrostatic test. Repair leaks and retest until
no leaks exist. Examine casing for any air leakage and correct.

Operational Test: Start units to confirm proper motor rotation and unit
operation.

Test and adjust controls and safeties. Replace damaged and maifunctioning
controls and equipment.

Adjust initial airflow set points.

Set field-adjustable switches and circuit-breaker trip ranges as indicated.

H. Prepare written report that documents testing procedures and results.”

14. Specification Section 15755 — STEAM HUMIDIFIERS

Revise Article 2.01, paragraph A. to read:

“A. Nortec Industries. Tnc.; Model NHMC, or equivalent as manufactured by
Herrmidifier, Electro-Steam Generator, Pure Humidifier.”

15, Specification Section 15762 ~ TERMINAL HEAT TRANSFER UNITS

Revise Article 2.01, paragraph A.1. to read:

“l.  Sterling Corporation; Model VB-PM-C143 or equivalent as manufactured by Trane,
Vulean, Slant-fin.”

99092-07
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16. Specification Section 15810 — DUCTS

a. Delete paragraph B. of Article 2.01 in its entirety.

b. Revise Article 3.01, paragraph C. to read:

“C. Install and seal metal and flexible ducts in accordance with SMACNA HVAC Duct
Construction Standards - Metal and Flexible - to a Class “B” level.”

17. Specification Section 15833 — CENTRIFUGAL FANS

Delete Specification Section 15833 in its entirety.
18. Specification Section 15840 - AIR TERMINAL UNITS

Add the following Article 2.03:

“2.03 _ACCEPTABLE MANUFACTURERS

A, VAY Boxes as scheduled or by Anemostat, Price or Enviro-Tec.”
19. Specification Section 15926 - ENERGY MANAGEMENT AND CONTROL SYSTEM
a. Delete Article 1.2 in its entirety.
b. Revise Article 1.5, paragraph C. to read:
“C.  ADD ALTERNATE #7 - Add alternate #7 will remove the existing
Preumatic/DDC Honeywell controls on AHU-1B, 2, 3 and 4 and replace them

with controls as described for AHU-3, 6A, 6B and 7 above. See the points lists
in paragraph 3.22.”

c. Revise Article 3.22, paragraph B. to read:
“B. ADD ALTERNATE #7: See Appendix A (at end of Section).”
20. Specification Section 15940 - HVAC SEQUENCE OF OPERATION

2. Revise Article 1.01, paragraph B. to read:

“B. All new air bandling systems will be controlled by the new DDC system. The
existing Honeywell control system will be retained for systems AHU-1B, AHU-2,
E.w, and AHU-4 unless Bid Alternate #7 is accepted, when the existing controls
will be changed to new DDC. At present ACCH-2 and its associated pumps are
controlled by an independent Delta DDC BACNET control system. This

wwwoa wiil be the core of the new control system for the upper floors 5.6 &

$9092-07 Addendum No. 2 Page 8 of 12



GLICKMAN LIBRARY 4/07/03
UNIVERSITY OF SOUTHERN MAINE
PORTLAND, MAINE

21.

b. Revise Article 3.03, paragraph B.3.b. to read:

“b.  Duct-mounted Smoke Detector: Stop fans, close outside air dampers, and signal
alamm.”

c. Revise Article 3.03, paragraph C. to read:

“C. Air Handling Units: AHU-5, AHU-6 (AHU-6A & AHU-B if Add Alternate #4)
and AHU-7 (Varjable Air Volume).”

d. Revise Article 3.03, paragraph C.6. to read:

“¢. Exhaust Fan Speed Control: Exhaust fan VFD speed shall be modulated so that
exhaust air cfim equals outside air cfm minus exhaust and pressurization, and
building pressure on the fifth and seventh floors is maintained constant. The
contractor shall use AFMS or building pressure sensors to achieve this
setpoint.”

e. Delete the last sentence of Article 3.03, paragraph D.8. so the paragraph reads:

“8.  In-Duct Heating Coils: The space temperature sensor in each zone will modulate
the duct coil control valve to satisfy zone requirements.”

f. Delete “AND CONVECTORS” from Article 3.05 heading so that it reads:

“3.05 RADIATION”

Specification Section 15950 — TESTING, ADJUSTING AND BALANCING

Replace section in its entirety with attached Section 15950.

PART IJ - PERTAINING TO THE DRAWINGS:

1.

Drawing M-501 - DETAILS
a. Add Detail A-1 showing in-line pump detail as indicated on Sketch ADD-2 M-1.

b. Clarify new and existing pump base components and change MPV to flowcheck in
Detail M8 as indicated in Sketch ADD-2 M-2.

Drawing M-601 - SCHEDULES
A. Clarify Notes 2 & 3 of Pump Schedule as indicated on Sketch ADD-2, M-3.

b. Add Note 4 to Air Handling Unit Schedule to clarify Add Altemate #4, as indicated on
Sketch ADD-2, M4.

Drawing M-602 - SCHEDULES

Add Notes 5 & 6 to Humidifier Schedule to add water quenching and to clarify Add Alt
as indicated on Sketch ADD-2, M5, g arify ernate #4,

99092-07 Addendam No. 2 Page9of12
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4. Drawing PL100 - BASEMENT PLUMBING PLAN
2. Change sanitary line from 2 to 4”* to reduce slope to 1/87/foct, as indicated on Sketch
ADD-2, P-1.
b. Clarify natural gas piping around gas booster(s) to indicate new and existing, as
indicated on Sketch ADD-2, P-2.

5. Drawing PL106 — SIXTH FLOOR PLUMBING PLAN
Add sanitary vents to floor drains as indicated on Sketch ADD-2, P-3.

6. Drawing PL107 — SEVENTH FLOOR PLUMBING PLAN
Add sanitary vent to floor drain and add note concerning gas train vents as indicated on Sketch
ADD-2, P-4,

7. Drawing PL401 — DOMESTIC WATER & SANITARY/VENT PART PLANS
a. Add sanitary vents to floor drains @ fifth floor as indicated on Sketch ADD-2, P-5.
b. Add sanitary vents to floor drains @ sixth floor as indicated on Sketch ADD-2, P-6.
c. Add sanitary vents to floor drains @ seventh floor and delete sanitary from relocated
drinking fountain as indicated on Sketch ADD-2, P-7.
d. Delete water line to relocated drinking fountain as shown on Sketch ADD-2, P-8.

8. Drawing PL601 — SCHEDULES & DETAILS
a. Add water quencher to humidifier drain line as shown on Sketch ADD-2, P-9.
b. Add details for mixing valve and drain pan as shown on Sketch ADD-2, P-10.
c. Add Note 2 to P-6 of Plumbing Fixture Schedule to clarify sink drain location as shown
on Sketch ADD-2, P-11.

PART Il - QUESTIONS/ANSWERS/INFORMATION RELATING TO THE PROJECT:
These items provide supplemental information to the Construction Documents.
- The following are questions, and their answers, submitted by Bid Question/Clarification Request Form.

Question #1:  Ineed the following information with reference to the enclosure panels referenced in
Floor Plan Note #5 on drawings AE100 through AE107;
* Specifications outlining material, thickness, paint system, type of fasteners, etc.
® Details and cross sections with dimensions
* Locations - I need the ability to quantify
¢ Do these panels apply to window sills and heads?

Amswer #1:  Reference attached Details shown in Sketches ADD-2, A-1 and A-2.

Question #2: Reference Drawing AD105: There are rectangular objects shown on column lines B,C,

D, E and F between column lines 3 and 4. The objects are also shown on AE105, A112.
What are they?

Answer #2:  The items are existing concrete walls.

95092-07 Addendum No. 2 Page 10 of 12
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Questions #3:

Answer #3:

Question #4:

Answer #4:

Question #5:

Answer #5:

Question #6:

Answer #6:

Question #7:

Amswer #7-

99092-07

Drawing AE 502, Detail F10 states in part:

1. “New mortar pargimg/leveling @ sill, head & Jjambs as required for level surface.”
Please provide all locations of the areas requiring parging and/or leveling in order that we
may quantify.

2. “New conc. topping slab, re: struct.”

Structural drawings do not indicate which floor areas are to receive topping or the
thickness of the topping. Please provide.

Reference attached Detail shown in Sketch ADD-2, A-3.

General Note # 13 on Drawing GI002 states:

“13. GC is to patch and repair all existing damaged or incomplete surfaces. These
surfaces to include but not be limited to CMU walls, roof/floor deck, window
sills/jambs/heads, etc. Re: all other drawings in this set for additional information on
these areas.” )

Please provide all locations of these “existin g damaged or incomplete surfaces” in order
that we may quantify these repairs,

On the fifth, sixth and seventh floors, the existing concrete walls, concrete ceilings/roof
deck and concrete @ exterior windows need to be patched, parged and repaired to the
level of finish found at the existing 4™ floor. This was discussed at the walk-through.

Retference Specification Section 12494:

Paragraph 2.1 A. — Sheerweave material® B. 12 oz. fiberglass? .

We’re not sure which windows are to receive shades, and also which type of shade is to
be used at each window. On dual shades - are both shades on each window to be
motorized? Where do motorized shades g0? Arethe electricians responsible for all the

Reference Sheet AE107 — Delete Keynote 20 at windows in Special Events 717. Add
Keynote 21: Provide motorized dual shades with room darkening and black-out shades.
Reference Specification Section 12494 and Sheet EP107.

Reference Specification Section 03300, Paragraph 2.4 B.1:

Nominal maximum size aggregate is specified as 3/4”. Would 3/3” aggregate be
acceptable?

Yes.

Reference Specification Section 03300, Paragraph 2.10 D.3. & D.4: v
Shump is specified as 4” or 8” with high range water reducer. Instead of a high-range
water reducer could we use a Type A mid-range water reducer and raise the slump to 77

Yes.
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Question #8:

Answer #8:

Question #9:

Answer #9:

Reference Specification Section 16000 and Drawing EP651, Detail Al:
Please advise MDP and EMDP breaker manufacturer and type.

MDP — Square D, 65,000 AIC
EMDP - Square D, 25,000 AIC

R0 o

oo e

What is the CMP allowance that we are to carry?

What manufacturer is the existing switch gear?

What is the purpose of the new 1000 KVA pad mount?

What does retrofit mean in Alternate 37

Who is to do the tel data cabling? Will this be bid at a later time?

No CMP aliowance is required.

Square D.

Increased load of library.

The only lighting to be re-circuited is shown on EL101 through EL104.
Tel/data cabling will be done by Owner.

General Information

1. The CMP advisor for this project is Chris Bond, phone no. 828-2854,
2. The Jouvers which are noted on Sheets AD105 and AD106 are part of the Kalwall system.
Kalwall will need to be involved in their removal to maintain warranty on the curtain wall.

99692-07
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SECTION 13925

FIRE SUPPRESSION SPRINKLERS

PART 1 GENERAL

1.01 SECTION INCLUDES

A.  Cross-linked, Double-Interlock, Pre-action sprinkler system.

B. System design, installation, and certification.

1.02 RELATED SECTIONS

A. Section 13910 - Fire Protection Basic Materials and Methods: Pipe, fittings, and valves.

1.03 SUBMITTALS

A.  See Section 01300 - Administrative Requirements, for submittal procedures.

B. Product Data: Provide data on sprinklers, valves, and specialties, including manufacturers
catalog information. Submit performance ratings, rough-in details, weights, support
requirements, and piping connections.

C. Shop Drawings:

1.

Floors 1-4: Submit drawings which indicate sprinkler bead locations. Differentiate
between existing, existing-to-be-removed, and proposed new head locations. Indicate
any piping work as well.
Floors 5-7: Submit complete drawings for these levels. Drawings to include system
piping, elevations, head locations and types. Differentiate between existing and
proposed mew items.
Hydraulic Calculations: Provide bydraulically designed systems on floors 5-7.
Calculations to be run back through the facility fire pump and shall be keyed to point
of flow testing.

a) Pipeline velocities shall be limited to 25 fps.

b) Include a 10 psig cushion between available supplies and system demand.
Perform a bydrant flow test to serve as the basis for hydraulically designed systems.
Test clevation to be interpolated to project floor elevation datum.

Seismic Bracing: Submit product data and installation details. Indicate brace
locations on the sixth floor shop drawings, (Pre-Action portiom).

PART 2 PRODUCTS

2.01 _SPRINKLERS

A. Suspended Ceiling Type: Standard pendant type with matching push on escutcheon plate.

I

95092

Finish: Chrome plated.
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2. Escutcheon Plate Finish: Chrome plated.
3. Fusible Link: Glass bulb type temperature rated for specific area hazard.

Exposed Area Type: Standard upright type with guard when indicated .
1. Finish: Brass.
2. Fusible Link: Fusible solder link type temperature rated for specific area hazard.

Sidewall Type: Standard horizontal sidewall type with matching push on escutcheon plate and
guard when indicated.

1. Finish: Chrome plated.

2. Escutcheon Plate Finish: Chrome plated.

3. Fusible Link: Glass bulb type temperature rated for specific area hazard.

Dry Sprinklers: Standard pendant type with matching push on escutcheon plate.
1. Finish: Chrome plated.

2.  Escutcheon Plate Finish: Chrome plated.

3. Fusible Link: Glass bulb type temperature rated for specific area hazard.

E. Guards: Finish to match sprinkler finish.

F. Acceptable Sprinkler Manufacturers:

1. Reliable
2. Viking
3. Grinnell/Central

2.02 PIPING SPECIALTIES

A. Deluge Valves, (for Pre-Action Systems): UL260, cast-iron body, hydraulically operated,

99052

differential-pressure type. Include bronze seat with o-ring seals, trim sets for bypass,
drain, electrical sprinkler alarm switch, pressure gages, drip cup assembly piped without
valves and separate from main drain line, fill-line attachment with strainer, and push-rod
chamber supply connection.

1.  Dry, Pillot-Line Trim Set: Include dry, pilot-line actuator; air- and watez-
pressure gages; low-air-pressure warning switch; air relief valve; and actuation
device. Dry, pilot-line actuator includes cast-iron, operated, diaphragm-type
valve with resilient facing plate, resilient diaphragm, and replaceable bronze
seat. Valve includes threaded water and air inlets and outlet. Loss of air

pressure on dry, pilot-line side allows pilot-line actuator to open and causes
deluge valve to open immediately.

2.  Papel: Single-area, two-area, or single-area cross-zoned type control panel as
indicated, including NEMA ICS 6, Type I enclosure, detector, alarm, and
solenoid-valve circuitry for operation of deluge valves. Panels contain power
supply; battery charger; standby batteries; field-wiring terminal strip;
electrically supervised solenoid valves and polarized fire alarm bell; Jlamp test
facility; single-pole, double-throw anxiliary contacts; and rectifier.

a) UL listed and FMG approved when used with thermal detectors
and Class A detector circuit wiring. Electrical characteristics

FIRE SUPPRESSION SPRINKLERS 13925-2
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are 120-V ac, 60 Hz, with 24-V dc rechargeable batteries.

3. Manual Pull Stations: Provide a mannal pull station directly adjacent to the
deluge valve; electric operation, metal enclosure.

4.  Detection: Heat detectors are provided and installed by the project Fire Alarm
Contractor.

5. Basis of Design: Viking “Total-Pac” or individual components as manufactured
by: Viking, Grinnell/Central or Reliable.

B. Water Flow Switch: Vane type switch for mounting horizontal or vertical, with two contacts;
rated 10 amp at 125 volt AC and 2.5 amp at 24 volt DC.

2.03 AIR COMPRESSOR

A.  Compressor: Single unit, electric motor driven, motor, motor starter, safety valves, check
valves, air maintenance device incorporating electric pressure switch and unloader valve.

PART 3 EXECUTION

3.01 INSTALLATION

A. Install in accordance with referenced NFPA design and installation standard.
Instal] equipment in accordance with manufacturer's instructions.

Place pipe runs to minimize obstruction to other work.

Place piping in concealed spaces above finished ceilings.

Center sprinklers in two directions in ceiling tile and provide piping offsets as required.

mom o 0w

Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler
escutcheons do not receive field paint finish. Remove after painting. Replace painted
sprinklers.

@

Install air compressor on vibration isolators.
H. Flush entire piping system of foreign matter.
L Install guards on sprinklers where indicated.
J. Hydrostatically test entire system.

3.02_SCHEDULES

A. System Hazard Areas:

99092 FIRE SUPPRESSION SPRINKLERS 13925-3
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1. Sixth Floor Special Collections: Ordinary Hazard, Group I, Cross-linked, double-
interlock, preaction - remove existing standard wet system as required,
a) Pre-Action system sprinkler heads to be pendant type on arm-overs, (return
bends) or use dry pendant heads tied directly off branch piping.

2. Remaining Area - Top Three Floors: Ordinary Hazard, Group 1 - Existing Standard Wet
System to remain. .

3. Lower Five Floors: Ordinary Hazard, Group 1, - Existing Standard Wet System —
(Remove existing On-Off Heads and replace with standard heads - Add Alternate #2).

END OF SECTION 13925

99092 FIRE SUPPRESSION SPRINKLERS 139254
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SECTION 15950

TESTING, ADJUSTING, AND BALANCING

PART 1- GENERAL

L.0

Al

1.1

1.2

99092

GENERAL

Testing and balancing of the HVAC system (as defined herein) will be the responsibility of the
General Contractor.

I. See Section 01400, “Quality Requirements.”

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

The requirements of Section 15000, “Basic Mechanical Requirements” apply to work defined
by this Section.

SUMMARY

This Section includes TAB to produce design objectives for the following:

i Air Systems:

a. Constant-volume air systems.
b. Variable-air-volume systems.

2. Hydronic Piping Systems:

a. Constant-flow systems.
b. Primary-secondary systems.

Verifying that automatic control devices are functioning properly.
Reporting results of activities and procedures specified in this Section.

3. HVAC equipment quantitative-performance settings.
4. Space pressurization testing and adjusting,

5. Vibration measuring.

6. Sound level measuring.

7. Existing systems TAB,

8.

9.

TESTING, ADJUSTING, AND BALANCING 15956 -1
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1.3 DEFINITIONS

A, Adjust: To regulate fluid flow rate and air patterns at the terminal equipment, such as to reduce
fan speed or adjust a damper.

B.  Balance: To proportion flows within the distribution system, including submains, branches, and
terminals, according to indicated quantities.

C. Barrier or Boundary: Construction, either vertical or horizontal, such as walls, floors, and
ceilings that are designed and constructed to restrict the movement of airflow, smoke, odors,
and other pollutants. .

D.  Draft: A current of air, when referring to localized effect caused by one or more factors of high
air velocity, low ambient temperature, or direction of airflow, whereby more heat is withdrawn
from a person's skin than is normally dissipated.

E.  NC: Noise criteria.

F. Procedure: An approach to and execution of a sequence of work operations to yield repeatable
results.

G.  RC: Room criteria.

H.  Report Forms: Test data sheets for recording test data in logical order.

L Smoke-Control System: An engineered system that uses fans to produce airflow and pressure
differences across barriers to limit smoke movement.

L Smoke-Control Zone: A space within a building that is enclosed by smoke barriers and is a part
of a zoned smoke-control system.

K.  Stair Pressurization System: A type of smoke-control system that is intended to positively
pressurize stair towers with outdoor air by using fans to keep smoke from contaminating the
stair towers during an alarm condition.

L.  Static Head: The pressure due to the weight of the fluid above the point of measurement. In a
closed system, static head is equal on both sides of the pump.

M.  Suction Head: The height of fluid surface above the centerline of the pump on the suction side.

N.  System Effect: A phenomenon that can create undesired or unpredicted conditions that cause
reduced capacities in all or part of a system,

O.  System mmmo.oﬁ Factors: ,P:oimuo,.wm. used to calculate a reduction of the performance ratings of a
fan when installed under conditions different from those presented when the fan was
performance tested.

P TAB: Testing, adjusting, and balancing.

95092

TESTING, ADJUSTING, AND BALANCING 15950 -2



GLICKMAN LIBRARY 4/07/03
UNIVERSITY OF SOUTHERN MAINE
PORTLAND, MAINE

Q.  Terminal: A point where the controlled medium, such as fluid or energy, enters or leaves the
distribution system.

R. Test: A procedure to determine quantitative performance of systems or equipment.

S.  Testing, Adjusting, and Balancing (TAB) Firm: The entity responsible for performing and
reporting TAB procedures.

1.4 SUBMITTALS

A.  Qualification Data: Within 15 days from Contractor's Notice to Proceed, submit 2 copies of
evidence that TAB firm and this Project's TAB team members meet the qualifications specified
in "Quality Assurance” Article.

B.  Contract Documents Examination Report: Within 30 days from Contractor's Notice to Proceed,
submit 6 copies of the Contract Documents review report as specified in Part 3.

C. Strategies and Procedures Plan: Within 30 days from Contractor's Notice to Proceed, submit 2
copies of TAB strategies and step-by-step procedures as specified in Part 3 "Preparation”
Article. Include a complete set of report forms intended for use on this Project.

D.  Certified TAB Reports: Submit two copies of reports prepared, as specified in this Section, on
approved forms certified by TAB firm.

E. Sample Report Forms: Submit two sets of sample TAB report forms.

F. Warranties specified in this Section.

15 QUALITY ASSURANCE
A.  TAB Firm Qualifications: Engage a TAB firm certified by either AABC or NEBB.

B.  TAB Conference: Meet with Owner's and Architect's representatives on approval of TAB
strategies and procedures plan to develop a mutual understanding of the details. Ensure the
participation of TAB team members, equipment manufacturers' authorized service
representatives, HVAC controls installers, and other support personnel. Provide seven days'
advance notice of scheduled meeting time and location.

1. AgendaItems: Include at least the following:

Submittal distribution requirements.

The Contract Documents examination report,

TAB plan.

Work schedule and Project-site access requirements.
Coordination and cooperation of trades and subcontractors.
Coordination of documentation and communication flow.

MY Ao o
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C.

D.

E.

1.6

1.7

1.8

99092

Certification of TAB Reports: Certify TAB field data reports. This certification includes the
following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB
reports.

2. Certify that TAB team complied with approved TAB plan and the procedures specified
and referenced in this Specification.

TAB Report Forms: Use standard forms from TAB firm's forms approved by Architect.
Instrumentation Type, Quantity, and Accuracy: As described in NEBB's "Procedural Standards
for Testing, Adjusting, and Balancing of Environmental Systems," Section II, "Required
Instrumentation for NEBB Certification.”

Instrumentation Calibration: Calibrate instruments at least every six months or more frequently
if required by instrument manufacturer.

1. Keep an updated record of instrument calibration that indicates date of calibration and the
name of party performing instrument calibration.

PROJECT CONDITIONS

Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial

Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

COORDINATION

Coordinate the efforts of factory-authorized service representatives for systerns and equipment,
HVAC controls installers, and other mechanics to operate HVAC systeras and equipment to
support and assist TAB-activities.

Notice: Provide seven days' advance notice for each test. Include scheduled test dates and
times.

Woﬂonﬁ TAB after leakage and pressure tests on air and water distribution systems have been
satisfactorily completed. '

WARRANTY

Special .Ozmﬁbw.wn“ Provide a guarantee on NEBB forms stating that NEBB will assist in
completing requirements of the Contract Documents if TAB firm fails to comply with the
Contract Documents. Guarantee shall include the following provisions:

L. The certified TAB firm has tested and balanced systems according to the Contract
Documents.

TESTING, ADJUSTING, AND BALANCING 15950 -4
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2. Systems are balanced to optimum performance capabilities within design and installation
limits.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A.

99092

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems' designs that may preclude proper TAB of systems and equipment.

1. Contract Documents are defined in the General and Supplementary Conditions of
Contract.

2. Verify that balancing devices, such as test ports, gage cocks, thermometer wells, flow-
control devices, balancing valves and fittings, and manual volume dampers, are required
by the Contract Documents. Verify that quantities and locations of these balancing
devices are accessible and appropriate for effective balancing and for efficient system and
equipment operation.

Examine approved submittal data of HVAC systems and equipment.

mNmBmum?&oﬁ%oooaconggﬁmaomoad&muUmimH.OBHmmomoa.%_.o.wmQWooo&
Documents."” .

Examine design data, including HVAC system descriptions, statements of design assumptions
for envirommental conditions and systems' output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

Examine equipment performance data including fan and pump curves. Relate performance data
to Project conditions and requirements, including system effects that can create undesired or
unpredicted conditions that cause reduced capacities in all or part of a system. Calculate system
effect factors to reduce performance ratings of HVAC equipment when installed under
conditions different from those presented when the equipment was performance tested at the
factory. To calculate system effects for air Systems, use tables and charts found in AMCA 201,
"Fans and Systems,"” Sections 7 through 10; or in SMACNA's "HVAC Systems--Duct Design,"
Sections 5 and 6. Compare this data with the design data and installed conditions.

mxmﬁbo system and equipment installations to verify that they are complete and that testing,
cleaning, adjusting, and commissioning specified in individual Sections have been performed.

Examine system and equipment test reports.
Examine HVAC system and equipment installations to verify that indicated balancing devices,

m;o.w as test ports, gage-cocks, thermometer wells, flow-~control devices, balancing valves and
fittings, and manual volume dampers, are properly installed, and that their locations are

TESTING, ADJUSTING, AND BALANCING 15950 -5
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accessible and appropriate for effective balancing and for efficient system and equipment
operation.

Examine systems for functional deficiencies that cannot be corrected by adjusting and
balancing.

Examine HVAC equipment to ensure that clean filters have been installed, bearings are greased,
belts are aligned and tight, and equipment with functioning controls is ready for operation.

Examine terminal units, such as variable-air-volume boxes, to verify that they are accessible
and their controls are connected and functioning.

Examine plenum ceilings used for supply air to verify that they are airtight. Verify that pipe
penetrations and other holes are sealed.

Examine strainers for clean screens and proper perforations.

Examine three-way valves for proper installation for their intended function of diverting or
mixing fluid flows.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.
Examine system pumps to ensure absence of entrained air in the suction piping.

Examine equipment for installation and for properly operating safety interlocks and controls.
Examine automatic temperature system components to verify the following:

Dampers, valves, and other controlled devices are operated by the intended controller.

Dampers and valves are in the position indicated by the controller.

Integrity of valves and dampers for free and full operation and for tightness of fully

closed and fully open positions. This includes dampers in multizone units, mixing boxes,

and variable-air-volume terminals.

4, Automatic modulating and shutoff valves, including two-way valves and three-way
mixing and diverting valves, are properly connected. .

Thermostats and humidistats are located to avoid adverse effects of sunlight, drafts, and

cold walls.

Sensors are located to sense only the intended conditions.

Sequence of operation for control modes is according to the Contract Documents.

Controller set points are set at indicated values.

Interlocked systems are operating.

0.  Changeover from heating to cooling mode occurs according to indicated values.

LRI oS B

bl
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Report deficiencies discovered before and during performance of TAB procedures. Observe

and record system reactions to changes in conditions. Record default set points if different from
indicated values.

TESTING, ADJUSTING, AND BALANCING 15950 -6
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3.2

A

3.3

3.4

MY 0w
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PREPARATION
Prepare a TAB plan that includes strategies and step-by-step procedures.
Complete system readiness checks and prepare system readiness reports. Verify the following:

Permanent electrical power wiring is complete.

Hydronic systems are filled, clean, and free of air.

Automatic temperature-control systems are operational.

Equipment and duct access doors are securely closed.

Balance, smoke, and fire dampers are open.

Isolating and balancing valves are open and control valves are operational.

Ceilings are installed in critical areas where air-pattern adjustments are required and
access to balancing devices is provided.

Windows and doors can be closed so indicated conditions for system operations can be
met.

R S e

w

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures contained
in NEBB's "Procedural ‘Standards for Testing, Adjusting, and Balancing of Environmental
Systems”.

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum-extent necessary to allow adequate performance of procedures. After testing and
balancing, close probe holes and patch insulation with new materials identical to those removed.
Restore vapor barrier and finish according to insulation Specifications for this Project.

Mark equipment and balancing device settings with paint or other suitable, permanent
identification material, including damper-control positions, valve position indicators, fan-speed-
control levers, and similar controls and devices, to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer’s outlet factors and

recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.
For variable-air-volume systems, develop a plan to simulate diversity.
Determine the best locations in main and branch ducts for accurate duct airflow measurements.

Check airflow patterns from the outside-air louvers and dampers and the return- and exhaust-air
dampers, through the supply-fan discharge and mixing dampers.

TESTING, ADJUSTING, AND BALANCING 15950 -7
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F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
G.  Verify that motor starters are equipped with properly sized thermal protection.
B Check dampers for proper position 16 achieve desired airflow path.
L Check for airflow blockages.
I Check condensate drains for proper conmections and functioning,
K.  Check for proper sealing of air-handling unit components.
L. Check for proper sealing of air duct system.
3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
A, Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.

1. Measure fan static pressures to determine actual static pressure as follows:

a.  Measure outlet static pressure as far downstream from the fan as practicable and
upstream from restrictions in ducts such as elbows and transitions.

b.  Measure static pressure directly at the fan outlet or through the flexible connection.

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from flexible connection and downstream from duct
restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum
that houses the fan.

2. Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.

a. Simulate dirty filter operation and record the point at which maintenance personnel
must change filters,

3. Measure static pressures entering and leaving other devices such as sound traps, heat
recovery equipment, and air washers, under final balanced conditions.

4. Compare design data with installed conditions to determine variations in design static
pressures versus actual static pressures. Compare actual system effect factors with
calculated system . effect factors to identify where variations occur. Recommend
corrective action to align design and actual conditions.

5. 09.&5 approval from Architect for adjustment of fan speed higher or lower than
E&cmﬁmm speed. Make required adjustments to pulley sizes, motor sizes, and electrical
connections to accommodate fan-speed changes.

6. Do pot make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage 1o ensure that no overload will occur. Measure amperage in full cooling, full

95092
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heating, economizer, and any other operating modes to determine the maximum required
brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows within specified tolerances. .

1. Measure static pressure at a point downstream from the balancing damper and adjust
volume dampers until the proper static pressure is achieved.

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-tube
traverse measuremments, measure airflow at terminal outlets and inlets and calculate
the total airflow for that zone.

2. Remeasure each submain and branch duct afier all have been adjusted. Continue to
adjust submain and branch ducts to indicated airflows within specified tolerances.

Measure terminal outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written
instructions and calculating factors.

Adjust terminal outlets and inlets for each space to indicated airflows within specified
tolerances of indicated values. Make adjustments using volume dampers rather than extractors
and the dampers at air terminals.

1. Adjust each outlet in same room or space to within specified tolerances of indicated
quantities without generating noise levels above the limitations prescribed by the
Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS

Compensating for Diversity: When the total airflow of all terminal units is more than the
indicated airflow of the fan, place a selected number of terminal units at a maximum set-point
amrflow condition until the total airflow of the terminal units equals the indicated airflow of the

fan. Select the reduced airflow terminal units so they are distributed evenly among the branch
ducts.

ww.mmmﬁn#w&wﬁouammr Variable-Air-Volume Systems: After the fan systems have been
adjusted, adjust the variable-air-volume systems as follows:

1. Set outside-air dampers at minimum, and return- and exhaust-air dampers at a position
that simulates full-cooling load.

2. Select the terminal unit that is most critical to the supply-fan airflow and static pressure.
Kmmma.wm static pressure. Adjust system static pressure so the entering static pressure for

the critical terminal unit is not less than the sum of terminal-unit manufacturer'’s

recommended minimum inlet static pressure Plus the static pressure needed to overcome

terminal-unit discharge system losses.

Measure total system airflow. Adjust to within indicated airflow.

f.))
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Set terminal units at maximum airflow and adjust controller or regulator to deliver the
designed maximum airflow. Use terminal-unit manufacturer's written instructions to
make this adjustment. When total airflow is correct, balance the air outlets downstream
from terminal units as described for constant-volume air systems.

Set terminal units at minimum airflow and adjust controller or regulator to deliver the
designed minimum airflow. Check air outlets for a proportional reduction in airflow as
described for constant-volume air systems.

a.  If ajr outlets are out of balance at minimum airflow, report the condition but leave
outlets balanced for maximum airflow.

Remeasure the return airflow to the fan while operating at maximurm return airflow and
minimum outside airflow. Adjust the fan and balance the return-air ducts and inlets as
described for constant-volume air systems.

Measure static pressure at the most critical terminal unit and adjust the static-pressure
controller at the main supply-air sensing station to ensure that adequate static pressure is
maintained at the most critical unit. :

Record the final fan performance data.

C.  Pressure-Dependent, Variable-Air-Volume Systems without Diversity: After the fan systems
have been adjusted, adjust the variable-air-volume systems as follows:

I
2.
3

Balance systems similar to constant-volume air systems.

Set terroinal units and supply fan at full-airflow condition.

Adjust inlet dampers of each terminal unit to indicated airflow and verify operation of the
static-pressure controller. When total airflow is correct, balance the air outlets
downstream {rom terminal units as described for constant-volume air systems.

Readjust fan airflow for final maximum readings.

Measure operating static pressure at the sensor that controls the supply fan, if one is
installed, and verify operation of the static-pressure controller.

Set supply fan at minimum airflow if minimum airflow is indicated. Measure static
pressure to verify that it is being maintained by the controller.

Set terminal units at minimum airflow and adjust controller or regulator to deliver the
designed minimum airflow. Check air outlets for a proportional reduction in airflow as
described for constant-volume air systems.

a. If air outlets are out of balance at minimum airflow, report the condition but leave
the outlets balanced for maximum airflow.

Measure the return airflow to the fan while operating at maximum return airflow and

minimum outside airflow. Adjust the fan and balance the return-air ducts and inlets as
described for constant-volume air systems.

P. wwmmmﬁw.bmvouamur Variable-Air-Volume Systems with Diversity: After the fan systems have
been adjusted, adjust the variable-air-volume systems as follows:

1.

99092

mam system at maximum indicated airflow by setting the required number of terminal
me at minimum airflow. Select the reduced airflow terminal units so they are
distributed evenly among the branch ducts.
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2. Adjust supply fan to maximum indicated airflow with the variable-airflow controller set
at maximum airflow.

3. Set terminal units at full-airflow condition.

4. Adjust terminal units starting at the supply-fan end of the system and continuing

progressively to the end of the system. Adjust inlet dampers of each terminal unit to

indicated airflow. When total airflow is correct, balance the air outlets downstream from

terminal units as described for constant-volume air systems.

Adjust terminal units for minimum airflow.

Measure static pressure at the sensor.

Measure the return airflow to the fan while operating at maximum return airflow and

minimum outside airflow. Adjust the fan and balance the return-air ducts and inlets as

described for constant-volume air systems.

Sy

GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

Prepare test reports with pertinent design data and number in sequence starting at pump to end
of system. Check the sum of branch-circuit flows against approved pump flow rate. Correct
variations that exceed plus or minus 5 percent.

Prepare schematic diagrams of systems' "as-built" piping layouts.

Prepare hydronic systems for testing and balancing according to the following, in addition to the
general preparation procedures specified above:

Open all manval valves for maximum flow.

Check expansion tank liquid level.

Check makeup-water-station pressure gage for adequate pressure for highest vent.

Check flow-control valves for specified sequence of operation and set at indicated flow.

Set differential-pressure control valves at the specified differential pressure. Do not set at

fully closed position when pump is positive-displacement type unless several terminal

valves are kept open.

Set system controls so automatic valves are wide open to heat exchangers.

7. Check pump-motor load. If motor is overloaded, throttle main flow-balancing device so
motor nameplate rating is not exceeded.

8. Check air vents for a forceful liquid flow exiting from vents when manually operated.

L N

&

PROCEDURES FOR HYDRONIC SYSTEMS

Measure water flow at pumps. Use the following procedures, except for positive-displacement
pumps:

1 Verify impeller size by operating the pump with the discharge valve closed. Read
pressure differential across the pump. Convert pressure to head and correct for
differences in gage heights. Note the point on manufacturer's pump curve at zero flow
and verify that the pump has the intended impeller size.

2. Check system resistance. With all valves open, read pressure differential across the

pump and mark pump manufacturer’s head-capacity curve. Adjust pump discharge valve
until indicated water flow is achieved.
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3. Verify pump-motor brake horsepower. Calculate the intended brake horsepower for the
system based on pump manufacturer's performance data. Compare calculated brake
horsepower with nameplate data on the pump motor. Report conditions where actual
amperage exceeds motor nameplate amperage.

4. Report flow rates that are not within plus or minus 5 percent of design.

Set calibrated balancing valves, if installed, at calculated presettings.
Measure flow at all stations and adjust, where necessary, to obtain first balance.

1. Systemh components that have Cv rating or an accurately cataloged flow-pressure-drop
relationship may be used as a flow-indicating device.

Measure flow at main balancing station and set main balancing device to achieve flow that is 5
percent greater than indicated flow.

Adjust balancing stations to within specified tolerances of indicated flow rate as follows:

1. Determine the balancing station with the highest percentage over indicated flow.

2. Adjust each station in turn, beginning with the station with the highest percentage over
indicated flow and proceeding to the station with the lowest percentage over indicated
flow.

3. Record settings and mark balancing devices.

Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump
heads, and systems' pressures and temperatures including outdoor-air temperature.

Measure the differential-pressure control valve settings existing at the conclusions of balancing.

PROCEDURES FOR PRIMARY-SECONDARY-FLOW HYDRONIC SYSTEMS

Balance the primary system crossover flow first, then balance the secondary system.

PROCEDURES FOR MOTORS

Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

Manufacturer, model, and serial numbers.
Motor horsepower rating,

Motor rpm.

Efficiency rating.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.
Starter thermal-protection-element rating.

ARl

Motors ﬁm«@u by Variable-Frequency Controilers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass for the controller to prove proper
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operation. Record observations, including controiler manufacturer, model and serial numbers,
and nameplate data.

311  PROCEDURES FOR CHILLERS

A. Balance water flow through each evaporator and condenser to within specified tolerances of
indicated flow with all pumps operating. With only one chiller operating in a multiple chiller
installation, do not exceed the flow for the maximum tube velocity recommended by the chiller
manufacturer. Measure and record the following data with each chiller operating at design
conditions:

Evaporator-water entering and leaving temperatures, pressure drop, and water flow.

If water-cooled chillers, condenser-water entering and leaving temperatures, pressure
drop, and water flow.

Evaporator and .condenser refrigerant temperatures and pressures, using instruments
furnished by chiller manufacturer.

Power factor if factory-installed instrumentation is furnished for measuring kilowatt.
Kilowatt input if factory-instailed instrumentation is furnished for measuring kilowatt.
Capacity: Calculate in tons of cooling.

If air-cooled chillers, verify condenser-fan rotation and record fan and motor data
including number of fans and entering- and leaving-air temperatures.

b

w

Ne e

312 PROCEDURES FOR BOILERS
A.  If hydronic, measure entering- and leaving-water temperatures and water flow.

B. If steam, measure entering-water temperature and flow and leaving steam pressure, temperature,
and flow.

3.13 PROCEDURES FOR HEAT-TRANSFER COILS
A, Water Coils: Measure the following data for each coil:

Entering- and leaving-water temperature.

Water flow rate.

Water pressure drop.

Dry-bulb temperature of entering and leaving air.

Wet-bulb temperature of entering and leaving air for cooling coils.
Airflow.

Air pressure drop.

SO R W b e

B.  Refrigerant Coils: Measure the following data for each coil:

Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.
Airflow.

Alr pressure drop.

B
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5. Refrigerant suction pressure and temperature.

PROCEDURES FOR TEMPERATURE MEASUREMENTS

During TAB, report the need for adjustment in temperature regulation within the automatic
temperature-contro! system.

Measure indoor wet- and dry-bulb temperatures every other hour for a period of two successive
eight-hour days, in each separately controlled zone, to prove correctness of final temperature
settings. Measure when the building or zone is occupied. :

Measure outside-air, wet- and dry-bulb temperatures. .

PROCEDURES FOR  SPACE  PRESSURIZATION MEASUREMENTS AND
ADJUSTMENTS

Before testing for space pressurization, observe the space to verify the integrity of the space
boundaries. Verify that windows and doors are closed and applicable safing, gaskets, and
sealants are instailed. Report deficiencies and postpone testing until after the reported
deficiencies are corrected.

Measure, adjust, and record the pressurization of each room, each zone, and each building by
adjusting the supply, return, and exhaust airflows to achieve the indicated conditions.

Measure space pressure differential where pressure is used as the design criteria, and measure
anflow differential where differential airflow is used as the design criteria for space
pressurization.

1. For pressure measurements, measure and record the pressure difference between the
intended spaces at the door with all doors in the space closed. Record the high-pressure
side, low-pressure side, and pressure difference between each adjacent space.

2. For applications with cascading levels of space pressurization, begin in the most critical
space and work to the least critical space.

3. Test room pressurization first, then zones, and finish with building pressurization.

To achieve indicated pressurization, set the supply airflow to the indicated conditions and adjust
the exhaust and return airflow to achieve the indicated pressure Or airflow difference.

For spaces with pressurization being monitored and controlled automatically, observe and adjust
the controls to achieve the desired set point.

1. Compare the values of the measurements taken to the measured values of the control
system instruments and report findings.

2. Check the repeatability of the controls by successive tests designed to temporarily alter

the ability . 8. achieve space pressurization. Test overpressurization and
cbmoéaommcnumao? and observe and report on the system's ability to revert to the set
point.
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3. For spaces served by variable-air-volume supply and exhaust systems, measure space
pressurization at indicated airflow and minimum airflow conditions.

In spaces that employ multiple modes of operation, such as normal mode and emergency mode
or occupied mode and unoccupied mode, measure, adjust, and record data for each Operating
mode.

Record indicated conditions and corresponding initial and final measurements. Report
deficiencies.

PROCEDURES FOR VIBRATION MEASUREMENTS
Use a vibration meter meeting the following criteria:

Solid-state circuitry with a piezoelectric accelerometer.
Velocity range of 0.1 to 10 inches per second (2.5 to 254 mm/s).
Displacement range of 1 to 100 mils (0.0254 t0 2.54 mm).
Frequency range of at least 0 to 1000 Hz.

Capable of filtering unwanted frequencies.

DB

Calibrate the vibration meter before each day of testing.

i Use a calibrator provided with the vibration meter.
2. Follow vibration meter and calibrator manufacturer's calibration procedures.

Perform vibration measurements when other building and outdoor vibration sources are at a
minimur level and will not influence measurements of equipment being tested.

H.Hzﬁbom.oa&vsgﬂb&m gm&bmﬁrmﬁau.mwﬁbﬁ&omoﬁﬁ& ﬂommbm.
2. Clearthe space of people. :

Perform vibration measurements after air and water balancing and equipment testing is
complete,

Clean equipment surfaces in contact with the vibration transducer.

wo&ﬁonﬂwo&wnmmoug,&cooa moooa&umﬁoEmﬂzwmoEHow_mé:mu instructions and to avoid
interference with the operation of the equipment being tested. :

Measure and record vibration on rotating equipment over 3 hp (2.2 kW).

Measure and record equipment vibration, bearing vibration, equipment base vibration, and
building structure vibration. Record velocity and displacement readings in the horizontal,
vertical, and axial planes.

1. Pumps:

a. Pump Bearing: Drive end and opposite end,
b. Motor Bearing: Drive end and Opposite end.
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¢.  Pump Base: Top and side.
d. Building: Floor.
e. Piping: To and from the pump after flexible connections.

2. Fans and HVAC Equipment with Fans:

Fan Bearing: Drive end and opposite end.

Motor Bearing: Drive end and opposite end.

Equipment Casing: Top and side.

Equipment Base: Top and side.

Building: Floor.

Ductwork: To and from equipment after flexible connections.
Piping: To and from equipment after flexible connections.

e o o

(2]

Chillers and HVAC Equipment with Compressors:

Compressor Bearing: Drive end and opposite end.

Motor Bearing: Drive end and opposite end.

Equipment Casing: Top and side.

Equipment Base: Top and side.

Building: Floor.

Piping: To and from equipment after flexible connections.

he Qo TR

. For equipment with vibration isolation, take floor measurements with the vibration isolation

blocked solid to the floor and with the vibration isolation floating. Calculate and report the
differences.

Inspect, measure, and record vibration isolation.

Verify that vibration isolation is installed in the required locations.

Verify that installation is level and plumb.

Verify that isolators are properly anchored.

For spring isolators, measure the cormpressed spring height, the spring OD, and the travel-
to-solid distance.

5. Measure the operating clearance between each inertia base and the floor or concrete base

below. Verify that there is unobstructed clearance between the bottom of the inertia base
and the floor.

Lol ol A

PROCEDURES FOR SOUND-LEVEL MEASUREMENTS

Perform sound-pressure-level measurements with an octave-band anal 1 i

yzer complying with
EAWH m?m for Type 1 sound-level meters and ANSIS1.11 for octave-band filters. OWBEU\
with requirements in ANSI S1.13, unless otherwise indicated.

Calibrate moE.a meters before each day of testing. Use a calibrator provided with the sound
meter complying with ANSY $1.40 and that has NIST certification.

Use a Hmonomwouo that is suitable for the type of sound levels measured. For areas where air
velocities exceed 100 fpm (0.51 my/s), use a windscreen on the microphone.
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D.  Perform sound-level testing after air and water balancing and equipment testing are complete.

E. Close windows and doors to the space.

F. Perform measurements when the space is not occupied and when the occupant noise level from
other spaces in the building and outside are at a minimum.

G.  Clear the space of temporary sound sources so unrelated disturbances will not be measured.
Position testing personnel during measurements to achieve a direct line-of-sight between the
sound source and the sound-level meter.

H.  Take sound measurements at a height approximately 48 inches (1200 mm) above the floor and
at least 36 inches (900 mm) from a wall, column, and other large surface capable of altering the
measurements.

L Take sound measurements in dBA and in each of the 8 unweighted octave bands in the
frequency range of 63 to 8000 Hz.

1. Take sound measurements with the HVAC systems off to establish the background sound levels
and take sound measurements with the HVAC systems operating.

1. Calculate the difference between measurements. Apply a correction factor depending on
the difference and adjust measurements.

K.  Perform sound testing at two locations on Project for each of the following space types. For
each space type tested, select a measurement location that has the greatest sound level. If
testing multiple locations for each space type, select at least one location that is near and at Jeast
one location that is remote from the predominant sound source.

1.  Prvate office.
2. Open office area.
3. Conference room.
4. Auditorium/large meeting room/lecture hall.
5. Classroom/training room.
6. Sound or vibration sensitive reading room.
7. Inside each mechanical equipment room.
3.18 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
A.  Perform a preconstruction inspection of existing equipment that is to remain and be reused.
1. Measure and record the operating speed, airflow, and static pressure of each fan.
2. H.Sommﬁa. motor voltage and amperage. Compare the values to motor nameplate
information. ‘
3. Check the refrigerant charge.
4. Check the condition of filters.
3. Check the condition of coils.
6.  Check the wvowmaou of the drain pan and condensate drain trap.
7. Check bearings and other lubricated parts for proper lubrication.
99492

TESTING, ADJUSTING, AND BALANCING 15950 - 17



GLICKMAN LIBRARY 4/07/03
UNIVERSITY OF SOUTHERN MAINE
PORTLAND, MAINE

3.19

I A VA e

@

95092

8. Report on the operating condition of the equipment and the results of the measurements
taken. Report deficiencies.

Before performing testing and balancing of existing systems, inspect existing equipment that is
to remain and be reused to verify that existing equipment has been cleaned and refurbished.

New filters are installed.

Coils are clean and fins combed.

Drain pans are clean.

Fans are clean.

Bearings and other parts are properly Iubricated.

Deficiencies noted in the preconstruction report are corrected.

AN Rl ol o

Perform testing and balancing of existing systems to the extent that existing systems are
affected by the renovation work.

1. Comnpare the indicated airflow of the renovated work to the measured fan airflows and
determine the new fan, speed, filter, and coil face velocity.

2. Verify that the indicated airflows of the renovated work result in filter and coil face

velocities and fan speeds that are within the acceptable limits defined by equipment

manufacturer.

If calculations increase or decrease the airflow and water flow rates by more than 5

percent, make equipment adjustments to achieve the calculated airflow and water flow

rates. If 5 percent or less, equipment adjustments are not required.

4. Air balance each air outlet.

L2

TEMPERATURE-CONTROL VERIFICATION
Verify that controllers are calibrated and commissioned.

Check transmitter and controller locations and note conditions that would adversely affect
control functions.

Record controller settings and note variances between set points and actual measurements.
Check the operation of limiting controllers (i.e., high- and low-temperature controllers).
Check free travel and proper operation of control devices such as damper and valve operators.

Check the sequence of operation of control devices. Note air pressures and device positions and

aMﬁ.&mﬂo with airflow and water flow measurements. Note the speed of response to input
changes.

Check the interaction of electrically operated switch transducers.

Check the interaction of interlock and lockout systems.

Check main control supply-air pressure and observe compressor and dryer operations.
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Record voltages of power supply and controller output. Determine whether the system operates
on a grounded or nongrounded power supply.

Note operation of electric actuators using spring return for proper fail-safe operations.

TOLERANCES
Set HVAC system airflow and water flow rates within the following tolerances:

Supply, Return, and Exbaust Fans and Equipment with Fans: Plus 5 to plus 10 percent.
Air Outlets and Inlets: 0 to minus 10 percent.

Heating-Water Flow Rate: ( to minus 10 percent.

Cooling-Water Flow Rate: 0 to minus 5 percent.

el S

REPORTING

Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination” Article, prepare a report on the adequacy of design for systems'
balancing devices. Recommend changes and additions to systems' balancing devices to
facilitate proper performance measuring and balancing. Recommend changes and additions to
HVAC systems and general construction to allow access for performance measuring and
balancing devices.

Status Reports: As Work progresses, prepare reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and problems
found in systems being tested and balanced. Prepare a separate report for each system and each
building floor for systems serving multiple floors.

FINAL REPORT

General: Typewritten, or computer printout in letter-quality font, on standard bond paper, in
three-ring binder, tabulated and divided into sections by tested and balanced systems.

Include a certification sheet in front of binder signed and sealed by the certified testing and
balancing engineer.

1. Include a list of instruments used for procedures, along with proof of calibration.

Final Report Contents: In addition to certified field report data, include the following:

Pump curves.

Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance, but do not include Shop Drawings
and Product Data.

b A
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General Report Data: In addition to form titles and entries, include the following data in the
final report, as applicable:

Title page.

Name and address of TAB firm.

Project name.

Project location.

Architect’s name and address.

Engineer’s name and address.

Contractor's name and address.

Report date.

Signature of TAB firm who certifies the report.

0.  Table of Contents with the total number of pages definred for each section of the report.
Number each page in the report.

I1. Summary of contents including the following:

ARl S

oo

a. Indicated versus final performance.

b. Notable characteristics of systems.

c. Description of system operation sequence if it varies from the Contract
Documents.

12. Nomenclature sheets for each item of equipment.

13.  Data for terminal units, including manufacturer, type size, and fittings.

14.  Notes to explain why certain final data in the body of reports varies from indicated
values.

5. Test conditions for fans and pump performance forms including the following:

Settings for outside-, return-, and exhanst-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

PR e po o

System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:

Quantities of outside, supply, return, and exhaust airflows,
Water and steam flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Terminal units.

Balancing stations.

Position of balancing devices.

A e ol

Air-Handling Unit Test Reports: For air-handling units with coils, include the following:
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Unit Data: Include the following:

Unit identification.

Location.

Make and type.

Model number and unit size.

Manufacturer’s serial number.

Unit arrangement and class.

Discharge arrangement.

Sheave make, size in inches (mm), and bore.
Sheave dimensions, center-to-center, and amount of adjustments in inches (mm).
Number of belts, make, and size.

Number of filters, type, and size.

T EE th o o ot

Motor Data:

Make and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches (mm), and bore.

Sheave dimensions, center-to-center, and amount of adjustments in inches (mm).

e e o

Test Data (Indicated and Actual Values):

Total airflow rate in cfm (L/s).

Total system static pressure in inches wg (Pa).

Fan rpm.

Discharge static pressure in inches wg (Pa).

Filter static-pressure differential in inches wg (Pa).
Preheat coil static-pressure differential in inches wg (Pa).
Cooling coil static-pressure differential in inches wg (Pa).
Heating coil static-pressure differential in inches wg (Pa).
Outside atrflow in cfm (L/s).

Retumn airflow in cfm (L/s).

Outside-air damper position.

Return-air damper position.

Vortex damper position.

Bracrpeme o op

Apparatus-Coil Test Reports:

I

Coil Data:

System identification.

Location.

Coil type.

Number of rows.

Fin spacing in fins per inch (mm) o.c.
Make and model number.

Mo Ao o
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Face area in sq. ft. (sq. m).
Tube size in NPS {DN).
Tube and fin materials.
Circuiting arrangement.

Test Data {Indicated and Actual Values):

OPBTETMEQ MO M o

Airflow rate in ¢fm (L/s).

Average face velocity in fpm (m/s).

Air pressure drop in inches wg (Pa).

Outside-air, wet- and dry-bulb temperatures in deg F (deg C).
Return-air, wet- and dry-bulb temperatures in deg F (deg C).
Entering-air, wet- and dry-bulb temperatures in deg F (deg C).
Leaving-air, wet- and dry-bulb temperatures in deg F (deg C).
Water flow rate in gpm (L/s).

Water pressure differential in feet of head or psig (kPa).
Entering-water temperature in deg F (deg C).

Leaving-water temperature in deg F (deg C).

Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig (kPa).

Refrigerant suction temperature in deg F (deg C).

Inlet steam pressure in psig (kPa).

Gas-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup
equipment reports, include the following:

i.

Unit Data:

BEHSA™MER MO A0 o

System identification.

Location.

Make and type.

Model number and unit size.

Manufacturer’s serial number.

Fuel type in input data.

Output capacity in Btuh (KW).

Ignition type.

Bumer-control types.

Motor horsepower and rpm.

Motor volts, phase, and hertz.

Motor full-load amperage and service factor.
Sheave make, size in inches (mm), and bore.
Sheave dimensions, center-to-center, and amount of adjustments in inches (mm).

Test Data (Indicated and Actual Values):

oo

Total airflow rate in cfm (L/s).

Entering-air temperature in deg F (deg C).
Leaving-air temperature in deg F (deg ).
Air temperature differential in deg F (deg C).
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Entering-air static pressure in inches wg (Pa).
Leaving-air static pressure in inches wg (Pa).
Alr static-pressure differential in inches wg (Pa).
Low-fire fuel input in Btuh (KW).

High-fire fuel input in Btuh (kW).

Manifold pressure in psig (kPa).
High-temperature-limit setting in deg F (deg C).
Operating set point in Btuh (KW).

Motor voltage at each connection.

Motor amperage for each phase.

Heating vajue of fuel in Btuh (kW).

epprEETRER M

1 Fan Test Reports: For supply, return, and exhaust fans, include the following:

1. Fan Data:
a System identification.
b. Location.
c. Make and type.
d Model number and size.
e. Manufacturer's serial number.
f. Asrangement and class.
z Sheave make, size in inches (mm), and bore.
h. Sheave dimensions, center-to-center, and amount of adjustments in inches {mm).

2. Motor Data:

Make and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.
Sheave make, size in inches (mm), and bore.

Sheave dimensions, center-to-center, and amount of adjustments in inches (mm).
Number of belts, make, and size.

e e o'p

3. Test Data (Indicated and Actual Values):

a. Total airflow rate in cfm (L/s).

b. Total system static pressure in inches wg (Pa).
c. Fan rpm.

d Discharge static pressure in inches wg (Pa).

€. Suction static pressure in inches wg (Pa).

L Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross-section and record the following:

I. Report Data:

a. System and air-bandling unit number.
b. Location and zone.
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Traverse air temperature in deg F (deg C).
Duct static pressure in inches wg (Pa).
Duct size in inches (mm}.

Duct area in sq. ft- (sq. m).

Indicated airflow rate in cfm (L/s).
Indicated velocity in fpm (m/s).

Actual airflow rate in c¢fm (L/s).

Actual average velocity in fpm (m/s).
Barometric pressure in psig (Pa).

Air-Terminal-Device Reports:

I.

Unit Data:

E the e o R

System and air-handling unit identification.
Location and zone.

Test apparatus used.

Area served.

Air-terminal-device make.

Air-terminal-device number from system diagram.
Air-terminal-device type and model number.
Air-terminal-device size.

Alir-terminal-device effective area in sq. fi. (sq. m).

Test Data (Indicated and Actual Values):

o o op

Airflow rate in cfm (L/s).

Air velocity in fpm (m/s).

Preliminary airflow rate as needed in cfm (L/s).
Preliminary velocity as needed in fpm (mw/s).
Final airflow rate in cfm (L/s).

Final velocity in fpm (m/s).

Space temperature in deg F (deg C).

System-Coil Reports: For reheat coils and water coils of terminal units, include the following:

I.

Unit Data:

o po o

System and air-handling unit identification.
Location and zone.

Room or riser served.

Coil make and size.

Flowmeter type.

Test Data (Indicated and Actual Values):

o oo p

Airflow rate in ofm (L/s).

Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Water pressure drop in feet of head or psig (kPa).
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e. Entering-air temperature in deg F (deg C)
f. Leaving-air temperature in deg F (deg C).

Packaged Chiller Reports:

L

Unit Data:

Unit identification.

Make and mode] number.

Manufacturer's serial number.
Refrigerant type and capacity in gal. (L).
Starter type and size.

Starter thermal protection size.
Compressor make and model number.
Compressor manufacturer’s serial number.

PG e e o

Air-Cooled Condenser Test Data (Indicated and Actual Values):

a. Refrigerant pressure in psig (kPa).
b. Refrigerant temperature in deg F (deg C).
c. Entering- and leaving-air temperature in deg F (deg C).

Evaporator Test Reports (Indicated and Actual Values):

Refrigerant pressure in psig (kPa).

Refrigerant temperature in deg F (deg C).
Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Entering-water pressure in feet of head or psig (kPa).
Water pressure differential in feet of head or psig (kPa).

Mmoo o

Compressor Test Data (Indicated and Actual Values):

Suction pressure in psig (kPa).

Suction temperature in deg F (deg C).

Discharge pressure in psig (kPa).

Discharge temperature in deg F (deg C).

Oil pressure in psig (kPa).

Oil temperature in deg F (deg ).

Voltage at each connection.

Amperage for each phase.

Kilowatt input.

Crankcase heater kilowatt.

Chilled-water control set point in deg F (deg C).
Condenser-water control set point in deg F (deg C).
Refrigerant low-pressure-cutoff set point in psig (kPa).
Refrigerant high-pressure-cutoff set point in psig (kPa).

PEBORT™ PR an o p

Refrigerant Test Data (Indicated and Actual Values):
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Oil level.

Refrigerant level.

Relief valve setting in psig (kPa).

Unloader set points in psig (kPa).

Percentage of cylinders unloaded.

Bearing temperatures in deg F (deg C).

Vane position.

Low-temperature-cutoff set point in deg F (deg C).

FRme poe o w

N.  Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and
include the following:

1. Unit Data:

Unit 1dentification.

Location.

Service.

Make and size.

Model and serial numbers.

Water flow rate in gpm (L/s).

Water pressure differential in feet of head or psig (kPa).
Required net positive suction head in feet of head or psig (kPa).
Punap rpm.

Impeller diameter in inches (rom).

Motor make and frame size.

Motor horsepower and rpm.

Voltage at each connection.

Amperage for each phase.

Full-load amperage and service factor.

Seal type.

VORGP R MO S o p

2. Test Data (Indicated and Actual Values):

Static head in feet of head or psig (kPa).

Pump shutoff pressure in feet of head or psig (kPa).
Actual impeller size in inches (mm).

Full-open flow rate in gpm (L7s).

Full-open pressure in feet of head or psig (kPa).
Final discharge pressure in feet of head or psig (kPa).
Final suction pressure in feet of head or psig (kPa).
Final total pressure in feet of head or psig (kPa).
Final water flow rate in gpm (L/s).

Voltage at each connection.

Amperage for each phase.

POt @ sme pno oo p

O.  Boiler Test Reports:

1. Unit Data:
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Unit identification.
Location.

Service.

Make and type.

Model and serial numbers.
Fuel type and input in Btuh (kW).
Number of passes.

Ignition type.
Burner-control types.
Voltage at each connection.
Amperage for each phase.

FTrpR e oo op

2. Test Data (Indicated and Actual Values):

Operating pressure in psig (kPa).

Operating temperature in deg F (deg C).
Entering-water temperature in deg F (deg Q).
Leaving-water temperature in deg F (deg Ch
Number of safety valves and sizes in NPS (DN).
Safety valve settings in psig (kPa).
High-limit setting in psig (kPa).
Operating-control setting.

High-fire set point.

Low-fire set point.

Voltage at each connection.

Amperage for each phase.

Draft fan voltage at each connection.

Draft fan amperage for each phase.

Manifold pressure in psig (kPa).

CPECRT PR MO A o

Vibration Measurement Reports:

I Date and time of test.

2 Vibration meter manufacturer, model number, and serial number.

3. Equipment designation, location, equipment, speed, motor speed, and motor horsepower.
4. Diagram of equipment showing the vibration measurement locations.

5 Measurement readings for each measurement location.

6 Calculate isolator efficiency using measurements taken.

7. Description of predominant vibration source. .

"background” and "HVAC System operating” readings. Record each tested Jocation on a
separate NC or RC chart. Record the following on the forms:

Date and time of test. Record each tested location on its own NC curve.
Sound meter manufacturer, model number, and serial number.

Space location within the building including floor level and room number.
Diagram or color photograph of the space showing the measurement location.

B
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5.
6.
7.

Time weighting of measurements, either fast or slow.
Description of the measured sound: steady, transient, or tonal.
Description of predominant sound source,

Instrument Calibration Reports:

1

Report Data:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

O e L

INSPECTIONS

Initial Inspection:

1.

After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and balance
readings documented in the Final Report.

Randomly check the following for each systern:

Measure airflow of at least 10 percent of air outlets.

Measure water flow of at least 5 percent of terminals.

Measure room ternperature at each thermostat/temperature sensor. Compare the
reading to the set point.

Measure sound levels at two locations.

Measure space pressure of at least 10 percent of locations.

Verify that balancing devices are marked with fina] balance position.

g Note deviations to the Contract Documents in the F inal Report.

o

H

™o A

Final Inspection:

1.

After initial inspection is complete and evidence by random checks verifies that testing
and balancing are complete and accurately documented in the final report, request that a
final inspection be-made by Owner.

TAB firm test and balance engineer shall conduct the inspection in the presence of the

recorded, or the extent of measurements that can be accomplished in a normal 8-hour
business day.

If the rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances allowed, the measurements shall be noted as
"FAILED."

If the number of "FAILED" measurements is greater than 10 percent of the total

measurements checked during the final Inspection, the testing and balancing shall be
considered incomplete and shall be rejected.
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6. TAB firm shall recheck all measurements and make adjustments. Revise the final report
and balancing device settings to include all changes and resubmit the final report.

7. Request a second final inspection. If the second final mnspection also fails, Owner shall
contract the services of another TAB firm to complete the testing and balancing in
accordance with the Contract Documents and deduct the cost of the services from the
final payment. ,

ADDITIONAL TESTS

Within 90 days of completing TAB, perform additional testing and balancing to verify that
balanced conditions are being maintained throu ghout and to correct unusual conditions.

Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and

winter conditions, perform additional testing, inspecting, and adjusting during near-peak
summer and winter conditions.

END OF SECTION 15950
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