FEPUBLIC OF TI1IE FPEILIFFINES

DEPARTMENT OF BUDGET AND MANAGIEMENT
CENERAL SOLANO STREET, SAN MIGUEL, MANILA

SUPPLEMENTAL/BID BULLETIN (SBB) NO, 2

This SBB Mo, 2 daled November 27, 2018 tor the Project, “Supply, Delivery, Fabocation,
Installation, Testing and Commissioning of Variable Refrigeration Flow Multi-Split System for
the DBM Arcache Building,” is issucd to clarify, modify or amend items in the Bidding
Docunments. Accordingly, this shall form an integral part of said Documenis.

PARTICULARS

CLARIFICATIONS / AMENDMENTS

Section V1, Schedule of Reguirements

Section YL Schedule of Requiremenis

XX

ltem Deseription ]]t;l::::ry Item Description D%::’;IT
XXX XX%

1 [ Supply, Delivery, | Within 45 1 Supply, Delivery, | Within 45
Vabrication, calendar Fabrication, 120
Installation, days after Installation, calendar
I'esting and | issuance of Testing and | days after
Commissioning of { the Natice fo Commissioning | 1SSualcc _Df
Brand Mew | Proceed of Drand New [he Notice
Variable {NTP) Vauriable to  Proceed
Refrigeration I'low Refrigeration (NTP)
(VREF) Multi-Split Flow {VEI)
Air-conditioning Muhi-Split ~ Air-

System, as conditioning
follows: Syslem, as
follows:
*Installation  of | Within 7 .
pipes, fittings, | calendar *Instaltution  of | Within 7 30
conduits, days  after pipes,  fittings, | calendar
insulation, ctc. issuance ol conduits, days  after
the N'TP inzulation, cle. issuance of
the NTP
*Installation  of | Within 45 o
the following | calendar *Installation  of | Within 45
indaor and "_:lﬂlr'ﬁ after . the {ollowing ;gilt;ndar
its: Issuance o indoor and
outdaoor units: the NTP O amie Eiays “fter
issunnce ol
the NTT

wEX




| Section VL Schedule of Requirecmentis Attached are the Revised Scetion VI
’ ’ Schedule of Requirements and the
Revised Section VIIL ‘Technical
i Specifications

Other maiters:

¥ The “No Centact Rule” shall be strietly observed. Bidders are not allowed to call or
talk to any member of the Bids and Awards Committee, Technical Waorking Group or
Secretariat effective December 4, 2018 right atter the opening of bids.

¥ For guidance and information of all concerned.

CLARITO ALEJANDRO D. MAGSINO
Assistant Secretary
Chairperson, DEM-BAC




Section VI. Schedule of Requirements-
(Revised)

The delivery schedule cxpressed as weeks/months stipulates hercafter the date of delivery to
the projoct silc.

1tem. I Description Delivery Dale
The Contractor shall provide the needed matenals, tools and
equipment, manpower, and supervision needed for the Projcct.

1. Supply, Delivery, Fabrication, Installation, Testing and| Within [20 calendar
Cormnmissioning of Brand New Variable Relrigeration | days after

Flow {VRF) Multi-Split Air-condiloning System, as issuance of the Motice
follows: 1o Procecd (NTP)

*Installation of pipes, fittings, conduits, insulation, etc.| Within 30 calendar
days afier 1ssuance ol
the NTP

*Installation of the following indoor and outdoor units:| Within 120 calendar
days aftcr

1ssuance of the NTP
Indaor Units
Wal! Mounted

- 51 units — 2T 24,000 BIL/HR

- 18 unitz — L.5TE. 18,000 BTU/HR
- 2 umits — E3TR 15,600 BTU/HR
- 2 vnits — 0.6TR 7,200 BTU/TIR

Ceiling Cassette
- 11 units —4TK 48,000 BTLU/TIE

Outdoor Units

- | unit— 24 6TR 295, 00BTUAIR, 14I1P + 8 HP
-1 vmit —2006TR 247,200 BTU/HR, 12Hp + 14Hp
- Funit — 20TR 240,000 BII/HIR, 12Hp + 140p
~ 1 umt- 18TR 216,000 BTWHER, 10Hp + 14Hp

- Tunit- 16T 192,000 BETUMHE, 8Hp + 14Hp

- bunit- 15.6TR 187,200 BTUW/HE, 8Hp + 12TTp

- [ unit- 14.6TR 175200 BTL/HR, SHp 4+ 12T

= 1 umt- FOTR 123,000 BTUAIR, 12H)p

-1 umt -- 9TR. 133,000 BTU/AIR, 12Hp

-3 unmits — TR 90,000 BTU/BE, 8Hp

- 1 unit — 5TR 6,000 BTU/HR, 3Hp




2. Warranly

One (1) year for
workmanship anid
five (5} years for the
motor COMIPIcs3or
[tom the issusnce of
Certificate of
Acceptance,

3. Response time for the repair and replacement ol
defective parisfunits

Within  twenty-Tour
{24y  hours  upon
receipl of wrillen or
verbal notice  from
AS-GSD

I hereby certify to comply and deliver all the above requirements.

Nume hfﬂum[)aﬂﬁmiﬂdé: Signature Over Printed Name of Representative Datc




Section VII. Technical Specifications

(Revised)

Bidders must state here either “Comply” o1 any equivalent term in the column “Bidder’s
Statement of Compliance” against cach of the individusl parameiers of each
“Bpecificabon.”

The works of the air conditioning costractor shall consist of
furnishing all labor and matenials, air conditioning equipment
including ail related incidental items for the complete installation and
operation of the ar condilicning systcin.

Contractor shall provide complete, fully tested and operational
mechanical systems to meet the requiraments desceibod hercin, in
complete accordance with applicable codes and ordinances. Also,
contractor shall provide the following;

1. Matenals, equpment and plant, of specilied design,
performance and quality; and, current madels with published
certificd ratings for which replacement parts arc readily
available.

2, Project management on-sife supervision to undertake
admimstration meet schedules, ensured timely performance,
ensured coordinaton, cstablished orderly compiction and the
delivery of a fully commissioned installation.

3. Follow manufacturer’s recommendafion installation defails
and procedures for equipment, supplemented by requirements
of Contract Documents.

4. The mosl stringent reguirements of this and other mechanical
sectioms shall govern. Should inconsistencies exist in the
drawings or with the specifications, the better quality andfor
greater quantity of work or materials shall be estimated upon,
performed and [ummished unless otherwise ordered by the
Consultant in writing during the bidding peried.

5. All work shall be in accordance with the Projoct Drawings
and Specification and theirr intents, complete with all
nceessary components, including those not normally shown or
specified, but required for a complete mstallation.

., Connect to  equipment specified in  the  attached
drawings/plans and to equipment supplied and installed by
other Contractors or by the Gwner.

7. The Contractor shall he responsible for certifying the
adequacy of scismic restraint details. Restraints shall be
cables, expansion joints, flexible joints and others as required.
Details showmg speaifically roguired testrainds shall be
submitted for review to the Architect and Consultant’s.

Specification Bidder’s
Itcm Statement of
Compliancs
(1. | Scope of Work -
1.1 Work mncluded;




1.2

Standard of Acceptance

L.

ftem named and specified by manufacturer and/or cataloguc
number forms part of specification and  sets  standard
regarding performance, yuality of material and workmanship
and when used in conjunction with a referenced standard,
shall be deemed to supplement the standard.

Where other lhan the underlined manufacturer or
scheduled/specified manufacturer is selected or approved,
include for the cost of any resulting work and any necessary
redesign of installation or structure. Subrnil redesipn drawings
for review with Shop Drawings. Maintain installation, access
and scrvicing clearances. Redesign drawings shall be to scale
and of a standard equal 1o the Project Drawings.

Where two or more items of equipment and/or material, of the
same type, arc required, provide products of a zingle
manufacturer.

Install and test all equipment and material, in accordance with
the detailed recommendation of the manuiacturer

A visible manufacturer’s  nameplate  shall  indicate
manutacturer’s name, model number, serial number, capacity
duta, electrical characteristics and approval slamps.

1.3

Scheduling

L.

Contfractor to subnit and incorporate within the Construction
Schedule, a complete and realistic schedule, intoprated with,
and recognizing the reliance on, other divisions of the work.
Take into account the lead time for the review of operating
and maintenance manuals, commissiomng, venlicalion of
system operation by the Consultant and the demonstration and
instruction to the Owner. ‘The schedule shall include but not
Iimited to the following itcms:
a. Installation and 1esting of piping systems and
cquipiment.
b. Connection of clectrical scrvices to cqmpment by
cleetrical contractor.
Startup of mechanical equipment and systema.
Check-out of control systems.
Commissioning of mechanical systems.
Demonstration  of systems  and  couipment o
Consubtant and Owner.
g. Preparation of imaintenance manuvals and  as-built
drawings.
h. Submission of the varions documents requiced prior to
substantial perfoomance,

O AR




1.4

Responsibilities

1.

Visit the site before tendering. Examine all tocal and existing
gconditions on which the work is dependent. No consideration
will Be pranted for any misunderstanding, of work to be done,
resulting from Fadure e visit the sile.

Ensure that equipment does noi transmit noise andfor
vibration to other parts of the building, az a rosull ol poor
installation practice.

Where the Contract Documents do not contain sufficient
inforrnation for the proper selection of cquipmeoent for bidding,
notfify the Consullant during the tendering perod. If
clarification is not obtainable, allow for the most expensive
arrangement. Failore to do this shall not relicve the Contractor
of responsihalily lo provide the intended cquipment.

Examine carefully the mechanicsl, electrical, structural and
architcetural drawings and confirm that the work under this
Contract can be satislactorily carmied oul without changes to
the building as shown on the plans,

Be responsible [or prompt installation of this work in advance
of concrete pouring or similar work. Provide and set sleeves
whete required.

On completion of (he work, all tools and surplus and wasle
materizls shall be removed and work left in a clean and
perfect condition.

1.5

Coordination

Check drawings of all trades to verify space and headroom
Limitations for work to be installed. Coordinatc work with ail
trades and muke changes to  facibtate a  satisbaclory
installation.

The drawing indicates the general location and route to be
followed by the piping. Where detmls are not shown on Lhe
drawings or only shown diagrammatically, the pipes shall be
mmstalled in such a way as to conserve head room and interfere
as little as possible with the free vse ol space throuph which
thoy pass.

Work out jointly all interference probloms on the site with
other trades and coordinate all work before fabricating, or
installimp any matcrial or equipment. Ensure that all materials
and equipmenl fii o the allotied spaces and that all
cquipment can be properly serviced and replaced, if and when
required.




1.6

Warranty

1. Use of installed cquipment during construction shall not
shorten or alter the warranty period as specified in the
General Conditions.

2. Take note of any extended warrantics specilied

3, Furnish a written warranty stating that all work executed
under this Contract will be free from defects of material and
workmanship for a peried of one (1) year trom the datc of
substantial performance. Warranly shall include any part of
equipment, units or structures furnished here under that show
delects in the works under pormal operating conditions
and/or for the purpose of which they were inlended.

4. The ahove parties furiher agree that they wil] at their own
expense promptly investigate any mechanical or control
malfunction, and repair all such defective work and all other
damages thereby which becomes defective during the time of
the guaranty warrant,

L7

Brawings and Measurements

1. Drawings ar¢c generally diagrammatic and are intended to
indicate the scope and general arrangement of work and are
not detailed installation drawings. Do not scale the drawings.
Obtain accurate dimensions from the Archilectural and
Strctural drawings.

2. Consult the architectural drawings and details for exact
locations of Axtures and covipment. Obtain this information
from the Consultant where definite locations are not
indicated.

3. Take field measurcments, whore cquipment and matcrial
dimensions are dependent upon building dimensions.

4, Where nperial units have been indicated in brackets | ]
following the requiremcents n SI umts, the conversion 1s
approximate and provided for convenience, The S units shall
EOVETTL.

i.8

Phased Construction

1. Sec Architcctural specification and drawings for construction
phasing. Muke all allowances te phasc the work in aceordance
with the project phasing.

2. All cxisting services and the existing huilding(s) must be
maintained n operation. Provide and install cmporary
services as required.

3. All trades in this Contract shall make allowance lor the
implications of having to totally complete all work in the new
addituon before proceeding with work in the existing building.




1.9

Shop Drawing/Product Dala

1. I'rocess

a.

Installed materials and equipment shail meet specificd
requircments  regardless of whether or nol  shop
drawings are revicwod by he Consultant.

Do not order equipment ar material until the
Consuoltant has reviewed and retumed shop drawings.
Shop drawings shal be roviewed by the General
Contractor and the Winning Bidder indicating that the
shop drawings have heen reviewed and coordinated
with lhe work and that the shop drswings are
submifted without gualifications. Shap drawings shall
bear the “reviewed” stamp dated and initialed by the
General Contractor and Mechanical General Sub-
contractor prior to submitling the shop drawings to the
consultant. Shop drawings, which do not bear the
contractors and sub-lrades “reviewed” stamps, initials
and date will be rejected and sent back as “not
revicwed”.

2. Content

a

b
c.
d.
L
f.

Shop drawings submiitted title sheet,

Dala shall be specific and technical.

Identify each prece of ¢quipmenl.

Information shall include all scheduled data.

The project shall be identificd on cach docurmncent.
T'he shop drawings/product data shall include:

1. Clearly mark submittal material using arrows,
underthnmg or circling lo show dilfereoces
from specified Tatings, capabilities and options
beoing proposed. Cross out nen-applicablc
matenzl. Spocifically nole on the submitial
specified features such as special tank linings,
pumnps, seals, materials, or painting.

ii.  Dimensioncd construction drawing with plans
and sections showing size, arrangement and
necessary  clearances, with mounting  point
loads.

iil.  Weighs of all major equipment for review by
the appropriate Consultand.

v, Mounting arrangements.

v. Detailed drawings of bases, supports and
anchor bolts.

1.1

Deamolitions

Carry out demolilion in & manner to cause as little inconvenience to
the adfustment vceupied buillding area as possible. Coordinate the
activity with the Owner andfor the Consultant. Carry out demolition

in an orderly and careful manner.




Project Close-out R{—;quirr:'.ﬁwnls
1. AH life safety systems must be operational and tested
demonstrated fo Consultant. The following is & surmnmary of
th requirements.
a. Controls:
« Controls system  complchon reporl  (check
shect}
» Controls system final electrical approval
certificate.
*  As bull conlrol drawings.
= Control training signed off by Owner (Indicatle
dales ol fratning io lelter und altendance}.
# List of control manuals and documcnts tumed
OVCr.
* Printed copy of control program and databasc.
Printed to disk an word format accoptable.
b. Cooling
* Pressure test reports for refrigeration lines.
»  Vibralion isolation repord.
s Scismic inspection report.
*  Valve lug charl.
s As built drawings.
»  Welding certificate and x-ray reports,
¢ Flushing and cleaning of piping report.
c.  AKscellancous
» [dentification Schedules
« Demonstrations to Owner sipned  ofl by
Owner.
s List of incomplete of deficient work preparcd
by each sob frade.
« Contractor’s Letter of Guarantce
# Signed-off substantial completion inspection
report.
»  [List of sparc parts signed olf'by Owner.
d. Manmufacture start-up and other reports including:
v  Commssioning




Permits, Codes Regulations and Standards

1. Obtain all required permits and pay all fees therefore and

comply with all Provincial, Municipal and other legal
repulatnons and by laws applicable to the work.

2. Amunge for inspection ol all Work by Lhe aulhorities haviog

jurisdiction. On completion of the Work, furnish final

unconditional cortificatcs of approval by the Inspocting,

3. Work shall conform to the following codes, repulations and
standards, and all other codes in effect at the time of award of
Contract, and any othcrs baving jurisdiction. The lalest
revision of each code and standurd shall apply unless
otherwise specified in the contract documents:

a. Amcrican Socicty of Heating, Refrigerating and Aiar
conditioning Enginecrs (ASHRAE)

Amcrican Socicty of Ventilating Engincers (ASVE)

American Refngeralion Instluie (AR}

Bureau of Labor Standards and Industrial Safety

MWational Elcotric Manufacturing Association (NEMA)

Philippine Mechanical Engneering Code

Department of Health (DOH}

WNational Fire Codcs

Industrial Heallh & Salcly Repulalions

SMACNA Publications

Maintain one set of contract drawing white prints, including al
supplementary and revision drawing on sife, salely for the purpose of
recording, in red, any change and/ or deviation from the Coniract
Drawings as it oceurs. Include elevations and detailed locations of
buned scrviccs. The set of white prints will be provided to the
contractor by the Consullant at the contractors cost. The markced-up
set of prints shall be reviewed on silc monthly by the consultant
dunng the construction process. This review will form a requirement
for approvat of the monthly progress claim. At the completion of the
work, certify the above-mentioned drawings as bheing accurate and
complete by labeling each drawing in the lower right hand corner in
leticrs of at least 12 mm [1/2"] high as follow. “AS BUILT

Mechanical I*lqui_];ﬁwnt,“I_\*Iuterials & BMethod

2.
authorities.
b.
C
d.
e
f
B.
h.
i
1.
3. Record Drawings
DEAWING",
4,
4.1

Hangers & Support For HVAC Piping & Equipment
1. General
a. DProvide hangors and supports o secure equipment in
place, prevent vibralion, protect appropriale agamsi
. damage from earthquake, mainlain grade, provided (ot
cxpansion  and  contraction and  accommodate
insulation.

11




b. Providc insulation protection saddles on all insulatod
pipimg. '

c. Fabncated hangers, supports and sway braces in
accordance with ANSI B31.1 and MSS5P5E,

d. Secl 1mscrts in position in advance of concrcte work.
Use grid system in cquipmenl rooms.

e. Support structural members. Where struchurat hearings
do not exist or inseris are not in suitable locations,
suspend hangcr from stecl channcls or  angles.
Provide supplementary structural members,  as
NeCessary.

. Ponol suspend lrom mctal deck.

g. Hangers for copper pipe shall be copper plated or
plastic dipped unless pipe hangers bear on piping
insulalion (cold serviccs).

2. Execution
a. Hanger Spacing
Muximum hanger spacing lable.

Pipe Size: | Rod Diameter Maximum Maxinuun
NPS o [in] Spacing Stecl Spacing

Pipem [[1] Copper

Piper m [fi]

112 10 [3/8] 1.8 (6] 15 (5]

%, 1 10 {3/3] 2.4 18] 1.8 [6]
1%, 1142 1043/8] | 3.0[10] | 1.8][6]
7 107381 | 30107 | 3.0[10]
2%, 34 12 {1/2} 3.0 1107 3.0710]

b. Hanger Installation

i.  Offsel hangor so that rod i3 werttcal in
operating position.

1. Adjust hangers to egualize load,

iii. Imstall hanger o provide minimum 12mm
|1/27] clear space between finished covering
and adjacent work,

iv.  Support vertical piping at every other floor:

v.  Whore several pipes can be installed in parallel
and al the samc clovation, provide multiplc ar
trapeze hangers.

vi, Where practical, support gser piping
independently of connected hotizontal piping.

vii.  Install plastic inserts hetween steel studs and

piping.




vili.  For heam clamps, extend hanger rod tight to
underside of beam with top bolt and washer.
. Insers

i. Lllse inserts for suspending hangers from
reinforced  concrete  slabs  and  sides  of
reinforeed conercie beamns wherever
practicable.

ii. Set inserts in position in advance of concrete
work. Provide reinforcement rod in concreic
for inserts carying piping over 100 mm {(4™) or
ducts over 1500 mm (607 wide.

ifi. Where concrete slabs form finished ceiling,
finish inscrts, fiush with slab surface.

iv. Where inserts are omitted, doll through
concrete slab fromt below and provide rod with
recessed square plate and nut above slab, in
concealed locations.

v. Provide a test imock up Tor review.

vi.  Insert shall be inslalled m accordance wilh
manufacturer’s recommendations and in no
case closcr than 2.1 m (71i) apart.

4.2

Vibration Isolation for UVAC Piping and Equipment
1. Rclated Work

a. Provide vibration isolation on all mofor driven
equipment, piping such thal nolse (ansmilled o
occupicd space by any other path than airbome is less
than airborme notse transmifted from mechanical space
to occupied space.

2. General Rogoircments

a. This project 18 deemed a post disaster design,

b, Provide wibration isolation on all molor driven
cquipment with motors of ¥ HP and greater power
output {as indicated on the motor nameplate) and on
piping, as specified herein. For equipment less than %
HP, provide vibration isolation grommmnets at the
support points.

¢. Place isolators under equipment so thal the minimum
distance between adjacent comer isolators is at least
equal to the height of the center of gravity of the
equipiment.

d. FEnsure isolation syslems have a verlical natural
frequency no higher than one third of the lowesl
Forcing [requency, unless otherwise specified.

e. Provide concrete incetia bases or structural steel hases,
where specified or required by equipment
manmufacturers, located belween vibrating cquiprment
and the vibration isolstion elements, unless (he
equipment manufacturer certifies direct attachment
capabilifies.




f.

Use ductile matenals in all vibration and seismic
restraint eguipment.

Follow structural consubtant’s instruction for dnlling
lor installation of anchors.

IProvide flexible connectors between eguipment and
piping where reguired by manufacturers to protect
cguipment from stress and reduce vibralion in the
piping  syslem. Mool conneclor manufacturer’s
installation  specifications as  well as  eguipment
mamifacturer’s requirements.

3. Execufion

a.

Instaliation

i. Exccute the work in accordancce with (he
specifications and, where applicable, in
accordance with the manufacturer’s
instractions and only by workmen cxpericnced
in this type of work.

ii. For all equipment mounted on vibration
igolators, provide a minimum clearance ol 50
mm [27] to other sbructures, piping, equipment,
ete,

i1i.  Befors bolling isolators to the structure, slart
equipment and balance the systems so that the
igolators can be adjusted to the comect
opcrating position before nstalling
{seisnrically raled) anchor and/ or welding.

iv.  After installation and adjustment of isolators
virly deflection under lead to ensure loading
is within specified range and isolation is being
obtained.

v.  Where hold dowan bolis for 1solalors or seismic
restraint  eguipment  penetrates  roofing
meombranecs, provide “gum cups” and scaling
compound 1o maintain waterproof integrity of
roof. Ensure sealing compound is compatible
with isolator components such as ncoprenc.
Coordinate  with  mooling  sechon of
specifications and with roofing subcontractor.

vi.  Usc Type | pads only where specificd.

vii.  Use the lowest REPM scheduled for lwo-speed
cquipment in defermining isolator deflection.

viil.  Provide concrete inertia bases on centrifigal
lans where specified.

ix. Isolate all equipment within roofiop umts in
accordance wilh (his scclion, including [ans,
compressor, pumps and  piping.  Ensure
stmicture bome lransmission of ooise fruom
roofiop unit is less than airbarne fransmission.

14



v

Tnspeuii{;ﬁs

i.  ‘The supplier shall provide assistance to the
contractor as necessary during the course of
installation of isclation equipment,

ii. The supplicr shall mspect the complete
instatlation after system start up and establish
that the isolators for each picee of couipment
are proporty installed and adjusted. Comect
any malfunction perfommance. The supplier
shall submit a statutory declaration to the
Consultant stating that the complele vibration
izolution installation 18 inslalled in accordance
with his drawings and instructions and operate
to his satistaction.

IIVAC Piping Insulation
l. General

a. Provide therma! insulalion on all piping, wvalves,
fittings and radiant ceiling panels, as called for and s
schoduled. Note items fisted that do not reguire
insulation.

b, Journeyman insulation applicators, skilled in this
trade, shall perform the worlk,

¢. Be responsible for cnsuring that suflicient space 13
always provided to allow proper installation of
insulalion matcrials.

d. Make good all existing insulaion dssturbed or

removed to facilitate alterations and additions o
existing piping.

Z. Execution

d.

I,

Application

1. Apply insulation to piping only after all tests
have been madc and syslems accepied by
Consultant as tight.

it.  Apply insulation and insulation finish in a
worknianlike manner so  lhat the finished
product in uniform in diameter, smooth in
finish, pleasing to the cye and with the
longitudinal seams posilioned 10 be concealed
trom view, Apply piping insulation materials,
accessorics and finishes in accordance with
munufzclurer’s recornmendations,

Insulation Termimalion Points

i,  Terminate insulation 75 mim [37] back Fom all
un-insulated fittings  to  provide working
clearance and termiinate insulation at 907 and
finish wilh rcinforced serim cloth and vapor
harrier mastic systern. Cover onto pips and
over the msulalion vapor barner. On congcaled
hot services tenminute insulalion 75 mm [37]

15




B

back from all un-insulated fittings, cut ofl at
30° and apply reintoreced senm cloth and
breather mastic system.

ii. Cut back insulation st 45% and finish with a
silicone caulking sealant around the basc of
thermomeler wells, pressurc  pauges, flow
switches and pressure and control sensors.

¢. Vertical Risers
Cm vertical pipe over 75 mm {3"] provide insulation supporls weldod
ot bulted to pipe, directly above lowesl pipe Hltimg. Thereafter, locate
on4.5m |15 ft.] centers.

d. Pipe Insulalion Finishcs

i, Concealed insulation in honzontal and vertical
service spaces witl require no further finish.

ii. Exposcd flexible insulation shall be pamiod
with 2 heavy brush coaling of foam plastic
white insulation coating.

&, Fire Slopping and Smoke Scals

i.  Install fite stopping and smoke seal material
and components in  accordance with the
atlached drawings/plans.

ii. Maintain insufation around pipes penetrating
firc scparation only as permitted by Fircstop
Assembly Listing,

i, Submit Certificate of Inspection that all work
is complete and in accordance with the
specified  Teguircments  belore  Subsiantial
Completion.

Variable Refrigerant Flow (VRRE) Type Air-conditioning Unit
1. Submittals

a. Product Data
Include rated capacibes, lurmished specialtics, and acecssorics for
gach type of product indicated. Include performance daia in terms of
capacilics, outlet  velocitics,  static  pressures, sound  power
charactenistics, mefor Tequirements, and clecirical characicristics.

2. Quality Assurance

a. Product Options
Drawings indicate size, prolles, and dimensional reguircments of
split-system units and are based on ihe specilic system indicated.
Reler to altached drawings/plans — See “Egnipment Schedule.”

b. Electmesl Components, Devices and Accessorics
Listed and lubelled as defined in NFPA 70, Article 100, by a testing
agency acceptable to authonties having jurisdiction and marked for
intended use,

¢. ASHRAE Compliance
Applicable requircments  in ASHRAE  62.1-2004, Section 5-
“Systemns  and  Equipment” and Section 7- “Construction and
Startup.”
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d. ASIRAE/IESNA 90.1-2004 Compliance
Applicable requirements in ASHRAF/AESNA 90.1-2004, Section & —
“Heating, Venlilatmp, and Air-conditioning.”
3. Coordination
a. Coordinate size and location of concrete bases for
umts. Supply and cast anchor-holt inscris into concrcle
bases done by lhe General Coniraclor,
4. Concealed evaporator-fan components
a. Chassis
b. Rempgerant Coil
Copper tube, with mechanically bonded alummum fins, complying
with AR] 210/240, and with thermal expansion valve.
c. Fang
d. Fan Motors
Comply with rcquirements in the attached Drawings /plans and
Divisiom 15 Section “Motors™ - Annex 1.

i.  Special Motor Features: Multispeed with
internal thermal protection and permanent
lubrication.

e. Disposable Filters
1 inch {25 mm) thick, in fiberboard frames with ASHRAE 522
MERVY rating of 8 or higher.

f.  Wiring Terminations
Connect molor to chassis wiring with plug connection.

g. {Cabinst

h. Refrigerant Coil
Copper lube, with mechanically bonded alumimun fins, complying
with ARI 210/24{0), and with thermal expansion valve.

i. Filters
Disposabic, with ASHRAEL 52.2 MERY rating of 8 or higher.

j.  Refrigerant Coil
Copper tube, with mechanically honded aluminum fins, complying
with ARI 210/240, and with thermal expansion valve,

k. Fan
Bircet drive, centrifugal fan.

I. Fan Motors
Comply with reguirements in the attached drawings /plans and
Division 15 Bection “Motors” — Annex 1.

i.  Specisl Motor Features:  Multi-fapped,
multispeed with internal thoermal proteciion
and permanent lubrication.

m. Filter
Disposable, with ASHRAE 52.2 MERYV rating of ¥ or higher.
5. Ceiling-mwounting, evaporalor-fan ecmponent
a. Cabinet
Enamcled stocl with removable panels on front and ends in color
selected by Architeel, and discharge drain pans with drain
connection.




1. Airstream Surfaces: Surfaces in contact with
the wirsirearn shall comply with requirements
in ASHRAE 62.1-2004.

ii.  Drain Pan and Drain Connection: Comply with
ASHRAEL 62.1-2004,

b. Refriperant Coil
Copper tube, with mechanically bonded aluminum fins, complying
with ARI 2104240, and with thermal-expansion valve,

c. Electric Coil
Helical, nickel-chrome, resistance-wire heuating elements  with
refractory ceramic support bushings; automatic-reset thermal cutout;
built-in magnetic contraclurs; manual-rcsct thermal cutout; airflow
proving device; and one-time fuses in terminal box [or overcurrent
profection.

d. Fan
[hrect drive, centrifugal fan, with power-induced outside amr, and
infepral condensate puinp.

e Fan Motors
Comply with requirements in the attached drawings /fplans and
Division 15 Section “Motors™ — Annex 1.

i. Specital  Molor Fealurcs:  Mulii-tapped,
multispeed with internal thermal protection
and permancnt lubrication.

f. Filters
Disposable, with ASHRAE 52.2 MERY rating of 8 or higher.

6. Air-cooled compressor-condenser components

a, (asing
Steel, finished with baked enamel in color selected by Archilect, wilh
removable panels [or access to confrols, weep holes for water
drainage, and mounting holes in base. Provide brass scrvice valves,
filtings, and pape sports on exterior of casing.

b, Compressor
Hernetically sealed with crankcase heater and mounted on vibration
isolation. Compressor motor shall have thermal-and current-sensitive
cverload devices, start capacitor, telay and contactor,

i.  Compressor Type: Scroll

1. Two-speed compressor motor with manual-
resel hiph-pressure switch and automatic reset
low-pressure switch.

iii.  Refngerant: R-407C/R R-407/410-AR-134-A
¢. Refrigerant Coil
Copper fube, with mechanically bonded aluminum fing, complying
with ARI 2107240, and with liquid sub-cooler,

d. Fan
Aluminum propeller type, directly connected to motor.
e. Motor

Permanently lubricated, with imcgral thermal-overload protection.
f.  Low Ambient Kit
Permits operation down to 43° F (7°C)
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g. Mountng Basc
Polyelhylene.
h. Minimum Energy Efficiency
Comply with ASHRALAESNA 90.1-2004, “Cncrgy Standard for
Butlding except Low-nise Residential Buoildings.”
7. Accessories
a. Control cquipment and sequence of operation are
specified  m Division 15 Scclions “HVAC
[nstrumtentation and Controls” and “Sequence of
Operation.” — Aanex L.
b Thermoslat
» low voltage with sub-base to control
compressor and evaporator fan,
=  Wireless inafrared functioming to remaotely
control compressor and evaporator fan, with
the [ollowing features:

i.  Compressor time delay.
ii. 24 hour time-control of system stop
and starl.

iii.  Liguid-crystal display indicating
temperature, set-point  temperature,
time sclling, operating mode, and fan

speed.
1v.  Fan-speed  selection, inchuding  auto
sethng.
c. Automatic-reset timer to pevent rapid cycling of

COMPIEsSOr,
d. Refrigerant Line Kits
Soft-annealed copper suction and liquid lines factory cleaned, dried,
pressurized, and sealed; lactory-insulated suction line with flared
fittings at hoth ends.
i.  Minimum Insalation Thickness: 1 inch (25
mm} thick.
8. Execution
#. Installation
i.  Install units level and plumb

ii. Install evaporator-fan components using
manulacturer’'s  standard mouniing devices
securely fusiened to buillding struclurce,

iii.  Install ground-mounting, COTMPTEsS OT-
condenscr componenis on 4 inches (100 mim)
thick, reinforced concrete base; 4 inches {100
mm) larper on cach side that unit. Coordinate
anchor installation with concrcic base done by
the Cieneral Contractor.

iv.  Install ground-mounting, COMPTESSUT-
condenser  components  on palyethylene
moun{ing basc.

v.  Install seismic restrainis.




vi. Install compressos-candcnsct cormponcnts on
resirained, spring isolators with & minimum
static deflection on 1 inch {25 mm)

vil. Install and connect pre-charged refrigerant
{ubing to componcnt’s quick-connect fittings.
Install tubing to sllow sceess W unit.

b, Connecticns

i.  Piping installation requirements are specified
in the altached Drawings/plans. Drawmps
indicate general amrangement of piping,
littings, and specialfics.

ii.  Install piping adjacenl 1o umt to allow scrvice
and maintenance

n1. Ground cquipinent accerding fo BPivisian 10
Section “Grounding and Bonding.”

iv.  Flectrical Connections: Comply  with
requirements  in the  attached  Electrical
DrawingsTlans for power wirmp, swilches,
and mator controls,

¢. Field Qualily Conlrol

i.  Manufacturer’s Vield Service: Engage &
lactory-authorized service representative to
inspect, lest and adjust ficld-asscinhled
compenents  and  equipmeni  mslallation,
including connections, and fo assist in field
testing. Report results in writing.

ii. Peform the following Aeld and inspcchons
and prepare test repoits:

» [eak Test: Affer installation, charge
system and test for leaks. Repair leaks
and rctest unfil no leaks exist,

o Operational Test: Afier electrical
circuifry has been energized, start units
to confirm propor moter rofation and
unit operation.

= Test and adjust contrels and safeties.
Replace darmaged and malfunetioning
controls and equipment.

iii.  Remove and replace maltunctioning units and
retest as specified above.

4.5

Gencral Execution
1. Concealment
Conceal all piping, ductwork and condueit in partifions, walls,
crawlspaces, and ceiling spaccs, unicss otherwise noted. Do not
install piping and conduit in ouiside wall of roofs slabs unless
specifically directed, in which case, install them with the building
insulation between them and the putside face of the building,
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2. Accessibility
Install all works included in the Contract to be readily accessible for
adjustment, operation and maintenance.

3. Proteclion of Work
Protect equipment and materials, stored or in place, from the weather,
moisture, dust and physical damage. Mask machined surfaces. Secure
COVCrE over cquipmcnt openings and open ends of piping and
conduils, as mstallation work  progresses.  Equipmenl having
operating parts, bearings or machined surfaces, showing signs of
rusting, pitting or physical damage will be rejected.

4. Air systemn to have air filters instalied before fans is operated.

Install new air filters before system acceptance.

5. Service Peoctrations in Rated Fire Separations
Al piping, tubing, wirng, conduits, cte. passing through rated fire
separations shall be smoke and fire proofed with ULC approved
matcrials and which meet the requirements of the Nuilding Code in
effect. This inchudes new services, which pass through cxisling
separations, and also all existing services, which pass through s new
rated scparalion or cxisting separations whose rating has been
upgraded. Fire resistance raling ol installed firc stopping asscmbly
shall not be Jess than fire resistance rating of surrounding assemnbly
indicated on Architeclural drawings. All smoke and fire stopping
shall be installed by a qualified Contracior who shall submit a letter
certifying that all work is complete and in accordance with this
specification. Install Ore slopping and smoke seal material and
components  in accordance  with ULC  certilication and
manutacturer’s insiruclions in formed sleeved or cored penetrations.

6. Service Penetrstion in Non-Rated Scparations
All piping, tubing, ducts, wiring, conduits, elc. passmp threugh non-
rated firc scparations and non-rated walls and floors shall be tighdy
fitted and sealed on both sides of the separation with silicon sealant
to prevent the passage of smoke and/ur lransmission of sound. Refer
to “pipe sleeve™ clause in this seciion for packing and sealing of pipe
sleeves.

7. Pipe Slecves
Provide pipe sleeves for all piping passing through rated walls and
floors, Sleeves are to be concentnic with pipc. Pipcs and ducts
passing through hre rated separations that no fire resistance (non-
rated separations) do not require a sleeve, but the insulations at the
separation should be wrapped with 0.61 [24 ga] thick galvanized
shect stecl band to which to apply the flexible cavlking compound to.
Pipe slecewes For floors and interior walls shall be minimum 0.61 [24
ga] thick galvanized shoct steel with lock seam joints. Pipe sleeves
for perimeter walls and foundation walls shall be cast iron sleaves or
Schedule 40 steel pipe with annular fin continuously welded at
midpoint and protruding 150 mm [6"] beyond sleeve diamcter.
Annular fin shall be cmnbedded into center of wall. Pipc slecves for
wel ot wash down {loor arcas such as washrooms, janilor’s rooms,
laboratories and mechamical cquipment roont shall be Schedule 40
steel pipe. Except as otherwise noted pipe sleeves are not required for




holes fonned or cored in interior concrete walls or floors. Pipe
slecves shall cxtend 50 mim [27] above floors in unfinished areas and
wet areas and & mm [1/47] above floors in finished areas. B Pipe
sleeves shall extend 25 mm {1] on cach side of wall in unfinished
areas and 6 mm | 1/47] in finished areas. Pipe sleeves shall extend 25
mom [1™] bevond exterior face of building. Canlk with flexibie
cautking compound. Sleeve size: 12 mm {1/27] clearance all around,
between sleeve and pipe or belween slecve and pipe insulation. Paint
cxterior surfaces of ferrous sleeves with heavy application of rusl
inhibiting primer.

8. Escutchecns and Plates
Provide on pipes passing through finished walls, partitions, floors
and ceilings. Plates shall be stamped steel, split type, chrome plated
or stainless steel, concealed hinge, complele wilh springs, suitable for
exlernal dimensions of piping/insulations. Secure to pipe or fimshed
surface. For all pipes passing through suspended ceilings amd
uninsulated piping passing through walls. Outside diameter shall
cover opening or slecve. Where pipe sleeve extends above limshed
floor, escutcheons or plates shall clear sleeve extension. Lo not
mslall cscutcheons and plates in concealed locations.

9. Hguipment Supports
Provide stands and supports for equipment and materials supplied.
Lay out conereie bascs and curbs required under Division,

10 Equipment Installation
Provide unions and flanges to permit cguipment maintenance and
disussembly and to minintize disturbance 1o piping withoui
interfering with building structure or other equipment. Provide mcans
of access for servicing equipment including permanently lubricated
bearings. Pipe ¢quipment drains to floor drains. Line up canipiment,
rectangular cleanouts and similar items with building walls whalever
possible,

11. Flashing
Flash and counter flash where mechanical cquipment passes through
weather or water proofed walls, floors and roofs.

12. Lubrication of Equipment
Lutricate all new eguipment prior lo being operated, except sealed
bearings, which shall be checked. Use the lubnicant recommended by
the manufacturer for the serviee for which the equipment is specified.
Exiend lubricating cotnections and sight glasses to the outside of
hausings where lubmcating positions are not teadily accessible.
Subtnit a checklist, showing that all operated equipment has been
Jubricated prior to and during any (crmperary heating pedod and the
demonstration and instruction period.

13, Painling
{Mlean exposed burc metal swrfaces supplied remaving all dirt, dust,
grease and mill scale. Apply at least one coal ol corrosion resistant
primer paint to all supports and equipment fabricated from ferrous
muotal. Paint all pipe hangers and exposcd sleeves, in exposed arcas,
with # rust inhibiling primer, as they are installed. Repaint all marred

factory finished equipment supplied which is not scheduled to be
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repainted, to match the ongmal factory finish.

14, Equipment Protection and Clean-up
Protect equipment and material in storage, on site and after
installation until final acceptance. Leave factory covers in place.
Take special precautions W prevent cniry of [oreimn malcrials into
working parts of piping. All mechanical equipment stored on site
shall be kept in a dry, heated and ventitated storage area. Thoroughly
clean pipimg amd equipment of dirt, cuttings, and other forcign
material. Protect hearings and shafts during installation. Greasc shalts
and sheaves to prevent comesion. Supply and install necessary
cxtended nipples for lubrication purposes. Provide, install and
maintaio 30% efficient ltemporary hlters o relom and exhavst air
openings from ceiling spaces to prevent air bom dust from entering,
plenums and coils. Install filters to return air grilles when fans are
aperated and building is not at a clean condition.

5. Testing, Adjusting and Balancing For HVAC
5.1 | Test

1. Give written 24 howr notice of date for tests

2. Do not externally insulate or conceal work until tested and
approved. Follow construction schedule and arrange for tests.

3. Conduct test in presence of Inspector. Amrange for the Owners
representalive 1o be present.

4. Bear costs incluoding retesing and making good.

5. Refer to Piping Section for specific requirements.

6. Poor to tests, isolate all cquipment or other parts which are
not designed to withstand tesl pressures.

6. Commissioning of HYVAUC Systems
&1 Quazality Assurance

1. 'The commissioning shall be cxecuted in accordance with the
intent of ASHRAE Standard guideline for “Commissioning of
HVAC System”. For list of acceptable Commissioning
Apency, refer to THIM.

6.2 General :

1. Be responsible lor the performance and commissioning ol all
equipment supplied. Commissioning is the process of
advancing the installation from the stage ol static completion
to Iull working order in accordance with the contract
documents and design intenf. It is the activation of the
comyjrleted installation.

2. In consultation with the General Contractor, ensure that
sufficient time is allowed and fully dentificd on the
construction schedule for the proper commissiomng of all
mechanical systems.

6.3 | Commissioning and Demenstrativn

1. Submit a schedule for the commissioning phase of the work.
This schedule shall shaw:
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2,

3. The venfication process shall include the demonstration of

.

Equipment stari-up schedule

Submission dates for the various documents required
pricr to substantial completion.

Timang of the various phascs of (he comrnissioning,
testing, balaneing and demonstration process.

Plug ail air pressure and flow measuring holes.

Scit up and test all alarm and protective devices

Al the conclusion of commussiomny  demonsirate  the
operation of the systems to be Consultant and then to the
Cwner's Operation Stalt.

the following:

f.

The casc of access that has been provided tiwoughout
for servicing coils, motor, droves, fusible link firc
dampers, smoke dampers, control dampers and
damper oporators.

Luocation of and opeming and closimg of all acccss
panels.

Operation of all auntomatic control dampers and
sutomatic temperature control devices.

Operation of all alarm and proteciive devices.

Proper response of all mixing boxes and air valves to
thermostats and volume adjustment controls.
Opcration of all smoke dampers and all smoke
pressunzation and removal provisions.

Qperabitity of randomly selected fire dampers.

Noise level from typical mixing boxes and air valves
under exlreme operaling conditions.

Operation of all equipment and system under each
mode ol operating, and failure, inchiding: BME
control  features, Auwtomatic conlrol including  air
compressors, Fan, Coils, Humidifiers, Steam pressure
reducing slalions, Condensate return units,

4, At the completion of the commissioning, testing, balanciag
and domonstration submit the following to the Consullant:

a.

.

A letter cerlilying thal all work specified under this
contract  is  complete, clean and  opcrational in
accordance with the specification and drawings.
Compleied copies ol all commussioning check lists
plus copies of start-up reports from  specialty
contraclors and vendors.,

“AS-BUILT” record drawing, as specified.

6.4

Cominissioning and Demonstration

Provide the services of an approved independent specialist
firm to coordinate the commissioning process,

The cooperation of atl trades is essential for an cfhicient and
planncd process. A team comprising the following is
recommended.

2,

Commissioning Coordimalor:
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General Contractor

Mechameal Conlractor’s Supcrvisor

Mechanical Consultant

Building Owner’s Representative

Trades: Especially Control Contractor and Balancing

Agency

f. Electrical
4, Preparc a commissioning statement for cach of the four (4)

phases that the process 15 perceived 10 be worked through. In
sequence, the phase are expected to be:

a. PHASE 1| — System readiness

b. PHASE 2 BSystan start-up, testing, balancing, cte.

c. PHASE 3 — Verification of system performance

d. PHASE 4 - Demaonstration and instruction.

5. Regular meetings shall be held during the commissioning
process. Minutes of the meeting shall be issued to all
contractors  involved, the Consulfant and the Owners
representative.

6. Plan the work to be specific in respect of personnel, schedule,
and review and laboratory 1csts.

a. Personnel: Assipn  direst  overall  charge  of
comumissioning to a person (the commissioning
coordinator}  lully  qualiicd  through  practical
experience and a comprehensive knowledge ol the
mteractive naturc of building and their controls to
understand the complete sysicm and be available to
carty the project through to fotal completion. This
person shall be responsible for — Commissioning,
Dentonstration to lhe Consultanl and Owner and
Certification of Suhstantial and Total Performance.

b. Schedule: Svbmit a schedule, as part of the
construchon schedules, [or the commissioning phase
of the work.,

c. Review: Within three (3) months of commencing with
the project work, the person having dircet overall
charge of comunissioning shall review design intent
and intended commissioning proccdures with the
Congultant. Six {6) prior to the date of schedules
substantial performance, subnit a detailed plan that
addresses the cotire approach to the commissioning
process. The plan should be prepared specifically for
the project at hand.

d. Troubleshooting: Where problems become apparent
durng the commissioning process, wark at the
tdentification and resolution of these problems. The
hasic function in troubleshooting are:

i.  What — ldentification and definition of the
problem

i.  Why  Dectenmination and evaluation of the
{JHLIS_E.

NN
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6.5

Hi.  When — Determine the time available to
resolve the probiem. )

iv. Ilnvolve the Consultant in the teview of (he
problem and proposed resolution.

v. Coordinatec remedial action with  the
approprialc parlics.

vi.  Ewalvate the effectiveness of the remcdial
actian.

Laboratory Tests: If the ficld tcsts indicatc that

equipment supplied to the project does nol mect

spceifications,  laboratory  certification  of  the

potentially delicient cquipment may be requested by

the Owner.

7. The work mcluded in each of the four (4) phases shall be
generally as follows:

a. PIIASE I — System Readiness
b. PHASE 2 — Systemn startup, testing and balancing
€. PHASE 3 — Venfication of systom perlonnance
d. PHASE 4 — Demonstration and Acceptance
e. DPost Substantial Performanee Visits

Shop Prawings

1. Submil shop drawings
2, Shop drawings shall include:

a.
b.

B

Control center layouts.
Manufacturcr’s descripfive technical liferature for all
equipment and devices.
Intereonnection schematics.
Wiring and piping diagrams.
One-line diagram from sensor and control points to
Field Inierface device andfor standalons DDC pancl
including zll compononts and cables.
Terminal cabinets, including termination listings.
Wrilten description indicating sequence of operation.
Shop drawings will be rejected if the wntten
deseription is not included wath the submission.
Sequences should reference English descriplors and
lalrels for each point described.
All input/output points which shall inchide the
following infurmaticn assoctated with each poinl.
i.  Bensing element type and location.
ii.  Details of associated ficld wiring schematics
and schedules.
iii.  Prncumatic schematics and schodules. (WNot
required on “all electronic” projects}.

iv.  Software und programining details.
Copies of all system graphics complete with syslem
specific point labels.
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6.6

.7

Operating and Mechanical Manuals

1.

The maintenance manual data is intended to cover the
operation and maintenance of all control systems and
cquipment installed. Forward 3 copics of the Confrols and
Instrumnentation section of the operating and mainlctance
manuals to the Balancing Agency to ensure the binding and
format of material arc compatible. Bnsure sufficient time has
becn given to the Balancing Agency for the compiling of the
complete  operating and maintenance manuals by  the
commissioning deadline. Cne complete manuat shall he
[urmshed prior (o the Ume that systom or equipment tests are
pertormed,
The mannal shall inchude the name, address and telephone
number of the contro! subcontraclor installing the systcms and
g list of ecmergency mumber for service personnel. The
manuals shall have a table of contents and be assembied to
conform to the table of contents with the tab sheets placed
before instructions covering the subject,
Manuals shall be [umished which provide full and complete
coverage of the following subjects:

a. Opcrational Rcquirements

h. System Operation

¢. Functional Bescription

d. Sobware

Demonstration and Instruction to Gwner

1.

The Conirols Comtractor shall provide the servicss ol

competent instructors who will give foll instruction to
designated persennel in the adjustment, opcration and
maintenance, including pertinent safety requirements, of the
equipment and system specificd. The training shalt he
oncnted toward the system installed rather than being a
general training course. Instuctors shall be thoroughly
tamniliar with all aspects of the subject maller they are to
teach. A training mamal shall be provided for each tramec
which describes in detail the data included in each training
program. All cquipment and material required lor classroom
training shall be provided by the Contractor.

1 hereby certify to comply with all the above Technical Specifications.

MName of Company/Bidder

Signature over Printed Name of
Represcatative
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