SECTION 15050
MECHANICAL GENERAL REQUIREMENTS

PART 1.~ GENERAIL
1.1 GENERAL COWDITIONS

1.1.1 The general conditions, drawings, supplementar:

conditicns and Bivision 3 are a part of thign aectigi and thr’;
contract for this work ang 2pply to this section ag fully as 1f
repeated horeln. Thig section, 15050, applics to all Division 13
categories, including but not limited to:

Section 15050 Mechanfcal Generzl Requirements
15100 Heating Ventilating and Air Conditioning
15150 Piping ang Accessorien

1.2 score

These Divisien 15 speclficntions and the eccompanying drawings are
intended to comprise the furnishing of all labor, and the
furnirhing ang installing of all materiala, equipment andg supplies
&8 specifiod herein and required for the satisfactory completion by
the Contravtor of all work pertaining to mechantical trades

1.3 EXPLARATION AND REFEREKRCE OF DRAWINGS

1.3.1 Tho drawings and these specifications are complementary
to each other in that all materials and equipment outlined in the
dravings and/or spocified horeln shall be conmidored essontial to
the contract,

1.3.2 The specifications are intended to describe the quality
and  character of the materinls, equipment nng mothods of
installation, All mincellancous  {toms of work and materinls
hecegsary for the completion of the installation shall be providedq,
whether or not mentioned {n the specifications or shown on the
drawings.

1.3.3 Spaco Allocn?innu, clearancen, arceas, electrical data,
structural supports, etc., on dravings, is for oquipment models and
sizes shown on plans andjor described f{n spocifications. The

Contractor shall be responsible for the coordination with other
trades required in the vae of cqual or subatitute cquipment or
materlals and pay all difference in cost arising from auch
substi{tutions, regardless of approval. '

1.3.4 Contractonr whall roview olectrical dravlngs  anq
specifications to asaype All necessary electrical work 16 rcalled
for to ACCampany work under division 18, Necessary electrical work
shall tneclu’e, bhut not limited to, Atarters, conduits, disconnects
etc. Cortractor shall notify the architect 10 days prior to the
bid due date it any electrical work f{a neecded to provide cr assure
a fully functional operating aystem for all work undor divieion 1%
Submittal of bid ahall indleate that all nOCcoRuAry electrical work
iu e:nw:;;r the contractor has allocated for the ahove requirementa
h the .

1.1.% For purposes of cloarnenn and legibilivy, drawings are
essentinlly dinqrammatie ond,  although aiee and Ircation of
equipment are drawn to scalo whorever rpossible, Contractor shall
make use of sil data in All the contract documents and ahall verify
thin inforwatinn at building site,

1.4 CODES AND STANUARDS

1.4.1 ALl work and materiala #hall be in full aceordance with
the latest rules ang tequiationn of tho Etate Fire HMarshal: the
Safety Ordears of the Pivinien of Induntriatl Safety, Cnlifornia
Adminletrative Codo, Title 24 mational rire Protection Asnoo,
Hatlonal Electrical Code; Uniform Plumbing Code;
Uniform Mochnnical Cals; Uniform Bullding Code; Local Building
Codes; and othor applicable codos, laws or regqulations of bodiea
lawfully empowered and having jurisdiction over this preject,  Na
requitement of these dravings or specifications is to be construed
to pormit work not contforning to these coden,

1.5 PERMITS AND FEES:

.51 This Contractor shall obtain All permite, patent rights
and licennos that ave required for the perterning of his work by
all laws, ordinances, rules and vegulations, or orders of any
office and/or body, shall give all notices nocessary in connection
therowith, and ray all foes relating theroto and all costs and
CRPONRes fncurred on account thereot,

I.6 COORDINATION:

l.é.1 ° Coordinate {ustallation of al} equipmont, ductwork and
Piping with other tradex Prior to installatien. Poaure that ali
fire dampers, contro devicen, mapasl  volume dampers, shat-eff
valven, ote. ave aveessible for @aintenan2e, Where acceoaen panely
in finfaheq SPACes,  other than  that showa, - contractor shall
coordlnate exact location of paneln with archivtect prier to
inntallation,

Covrdinate routing of pipng with Gonernl Contractor and Architect,

Contractor ahall fleld verifly extating conditions and points of
connoctions . Contractor shall include all cost in tho bid for
coring, piplng and everything necessnary tor a complete operat{ag
plumbing system angd heating, ventilating and air conditioning
system,

FART 2 - probuCts

2.1 he aspecitication of the pochanical products is detatled in
the individuai specitication sect ien of Division 15,

PART § -~ EXECUTION

Air Sntntos/npvnlnqu to be installed a minimum vf 10 teot froem all
tlve vents, plumbing vents, exhaust fans snd exhaust air openings.

1.1 ACCESS DOORS AND PANELS

L | Wherever volume  dampors, tire Jdamperas, equipment,
controls, valves or other itowms or PATts of the (axtaliation which
require pericdic incpoct maintenance or adiustmeat are concealed
by permanent non-removal censtruction, an access panel shall be
provided, Contractor shall alloew for in bis her bid for access

dovrs and panols whether they are shown on plans or not.

3.2 PROTECTION OF FIng RATED STRUCTURES

LIV I Contractor shall review all architectural dravings to
detormine the location of atl five rated structures. Contractor
shall inelude in hissher Lid all five andfor nmoke dampors, pipe
swlooven or any other neveasay items or mate: ials necoded to protect
pipes or ducts Passing through fite rated structures.  Contractor
shatl include all hecessary items or materiais tor fire protection
wWoeather shown on plans ov kot .

1.3} ACCESSIBILITY:

a0 All equiprent skail bo installod so as to be accessible
for maintenan | adjustmonte, manufactures and ccode requirement s,
Special atter on shall be given ta motars, btelts, air filtors,
manual valves aad contr,i valves, operating dampers, coils, etc.

3.4 NOISE ANDG VIBRATION:

1.4 It 1a the spocitic intent of the specification and desiga
conditions that the eatire systom, Inclvding equipment, air ducte,
Piptng and all other partsn, ahall be free of excensive vlbu:nlonn
and transminsion., 1{ oexcessive vibration occurs in the building os
a result of i{nstallation, it shall be the responsibility of the
Contractor to correct these conditivne at no cont to the cwner.

3.5 VIUDRATION ISOLATION:

LINL TN Rotating or reciprocating mechanical equipment shall he
meunted on or susperded from spring vibration isolators to prevent
vibraticn and structural bocne noise transmission to the building.
Unless ctherwise noted, flexible duct cornectors shall be used
betweon all fam openings and metal ducts or plenums, and {lex?ble
piping conrectors shaill be utcy betwoen all rotating mechanical
equipment and plping systems.

3.6 OPERATIRG IRSTRUCTIONS AND SERVICE MANUALS

3.6.1 The Comtractor shall carefully prepare five (5) operating
instruction and service manuvals for the entire system including a1l
equipmont, axcept Owner-furnished equipment,

3.7 EARTRQUARE KESTRAINT:

3.7.1 All  earthquake rosistant designs  for mechanical
equiprment, such as alr handling units, blower motors and ductuwork
and piping, shall conform to Uniform Building Code {UBC) Chapter 23
"Earthquake Regulationg*.

Contractor shall be responsible for installaticn and anchorage of
all mechanical equipment to conform to code seismic requirements.

3.8 prping

3.8.1 All piping shall be secured by bracing at every fourth

hanger transversely and every eighth bhanger longltudinally.
Bracing shall be done in accordance with the RFPA Code, and as
described in paragraph "Sway Braclng for Protection ngainst
Earthquakes,* of that codeo.

3.8.2 The SMACHA "Guidelines for Selsmic Restraints of
Hechanical Syateman may be used as a guide.

3.9 IDERTIFICATION OF EQUIPMENT, PIPING, VALVES AND THERMOSTATS

3.9.1 Identify all mochanical equipmont and thermostots shown
on plans with naneplate bearing equiprment name and pumber, using 1-
172" white Bokelite with 1/2" black lotters permanently mounted by
screws in a conspicuous place on equipment and next to thermostats

1. Each {ndividunl pipo lino shall be marked for quick and
ensy {dentiflcation in accordance with ANS1
specificaticns ns to content, direction of flow ane
character of material carried in the pipes by method of
stenciling black letters and flow Arrows on the coloroc
background. P-efabricated pipe markers may be used in
leu of stenciling.

2. Markers shall he installed and npaced at not more that

elght foot intervals and so located that two markers
shall be visible whore piping systom is exposed.

SECTION 15100
HEATING, VENTILATING AND AIR COWDITIONIRG
FART 1 = GENGRAL

1.1 Goneral Conditions

1.1.1 The genoratl conditionn, supplementary conditionn and
bivision One are hereby made a part of this Section,

1.2 score

1.2.1 Furnish all labor, materials, equipmont, applinncen and

necescary incidentals for the complote installation of all heating,
ventilating and afr cenditioning fystems as chown on the drawings
And ar rpecifiod horein. This {s intonded to describe, generally,
the scope of work but rhall not bo considered an a8 liat of work to
bo porformed under this contract, All work arcessary for the
complete operation of all aystems with all fixtures ang cquipment
thall be provided.

1.3 HORR TRCLUDED
1.3.1 The work includen, hut neconsarily limited to:

Duct work and Accessorien,
Flre Dampers.

Alr Distribution.

. Insulation,

. Fquipmont .

. Test and Balance.

PO e A

1.4 REFERENCE TO OTHER SECTIONS.

1.0 The applieable requiroments from tho following Sections,
but limited to ahall form A part of thla section and the Contractor
shall consult them in detail for goneval and npecific requiremonta,

15050 Genoral Requirements
15159 rlping and Accousorien

PART 2 - PRODUCTS
2.1 DUCTWORR AND ACCESSORIES

2.1.1 The Contractor ahall furnish and tnatall all sheot metal
plonums and ductwork shown on plans (round vigld, aquare and
rectanqular); oxcopt whore otherwise noted nheot motal shall te
galvanized swteol conforming to the vequiremeonts of Unitorm
Mochanical Code,

2.1.2 Coenstruction, qouges and Installation of ducts ahkall
confarm to Uniform Mechanieal Codo, unlern more rentrictive within
thin apecification, and ahail have amooth interiors and atl seans,
braces, stif{enors and hangers shall be on the outswide. Crous
crimp all vectangular ducts regavdlesas of wire.

2.1.3 $eal all ductwork noamn and jolnts with Versa Srip vG-102
duct wvalant,

2.1.4 Duer connsctions to mochanical equipment shall be made
with canvas tlex connectors,

2.1.8 All supply and return air plenluws and ducta exterior of
the wuiiding shall be lined wtih duct liner insulation.

2.2 FLEXIBLE DUCT

.21 Flexible duct shall be factory fabricated assenbtily
consisting of a galvanized spring ateel wire helix, covered with a
vontinucus noa-porforatod air scaled liner, wrapped with glacs

{ibor insulation, 1-172" thick (R = ,25 @ 15 degroes F), All
insulation matorinl shall have a flame sproad or not wora than 2%
and nmoke developed rating of S0. The assembly shall be enclosed
in a Class 1 €ire reniative vapor barrier jacket, factory sealed at
both ends.  Flexible duet shall be installed on tho end of oach
duct at the air terminal device., Individual lengths of flexible
duct shall be a maximum of sovon feot long and shall {nclude
factory fakricatod steel collars. FuLpx Pady SHar L et 2% el
T YNt S SN EEANEI AR

2.} TYURNIRG VANES

2,3.1 Turring vanes shall be installed in all right angle turns
in rectangular or sQuare ducts. Vanes shall be double thickness
afrtoil type, 1.5 inches apart on ombossed vane runner.

2,4 DAMPERS

2.4.1 FProvide balancing volume dampers in each branch duct and
in each main duct to provide for complete air balancing. All
motorized dampers ahall be opposed blade.

a. Install 1" wido X 127 long red flourescent ribbon on all
daaper handles above ceiling. Ribbon shall be Allstate
U-RFRIS or approved equal,

2.4.2 Install all backdratt dampers in all outdoor alr {ntakes
and exhaust air ducts to allow alr flow as shown on plans.

2.5 FIRE DAMPERS

2.5.1 Firs Dampers. Furnish and install opproved Type "8"
fusible link fire dampers in all ducts rassing through fire walls,
ceilings, floors, and required separations. Access doors shall be
provided with approved steel sleeves.

1. Ceiling: California State Fire Marshal Listing No. 3225-
295:101. Ruskin CFDS. Provide blankets.

2. Hall: cCalifornia State Fire Marshal Listing Wo.
3325:245:005. Ruskin IBDZ.

3. Fire smoke dampers. California State Fire Marshal Listing
No. 3225-245:102 furnish and install In all Quets passing
through fire rated corridor/hallway walla, Damper shall
be Ruskin FSD 60 class.

' Access doors shall be provided with approved steel
sleeves,

2.6 AIR DISTRIBUTION

2.6.1 Coilings diffusers shall be perforated plate 2¢ X 24 lay
in teo bar type and surfnce mounted with Integral opposed blade
volume control and removable and rearrangable multi-deflection
core. Diffusers shall be Rrueger M/ 1240F or approved equal,
Finlsh to be baked white enamel .

2.6.3 Supply reglsters shall be bar type Rruegar SB80H or
approved equal blado damper.  Finish to be baked uwhito enomel

2.6.4 Wall return, exhaust oand reliof registers shall be
Rruegar S580H or approved equal with oppused blade damper. Finigh
to be baked white onamel.

2.6.5 Transfer grills shall be Rrueger H#S8CH or approved
equal.

2.7 INSULATION:

2.7.1 Liner shall be 1" thick comented to duct with M2 £C-104
adhenive and mechanically fastened with ndhorned fasteners. Exposed
edges shall be securely taped to prevent fraying. Duct dimenesions
shown are net clear insisdo dimonsions nafter liner has been
installed. Fiborglass 1-17/2 1bh. densisty, .26 R at 7% degrees F,
matfaced duct liner shall be manufsctured by Ouncs-Corning C-§-G,
Manville or ouqal. Flame spread, otc. to be same ag wrapping
below. Use 2" thick liner in al) ducts installed exterlor of the
building.

2.7.2 Thermal duct wrap: Al) supply and return ductwork not
specified to he lined shall be insulated with €iberglass blanket
3/6 lb. gansity with joints lapped not less than 1-1/2" secured
with £16 soft gnlvanizod iron wiroe sprcod approximately 12% on
centors. Ductwork insulation shell bo 1® thick. Flame sproad not
over - 25, fuel contributed and smoke devoloped not over 50,

PART 3 = BRRCUTION
3.1 SHEET MZTAL AND DUCTWORR INSTALLATION

3.1.1 All ductwork and plonums exposed to woather shall bo
sealed watortight.

3.2 TEST AND AIR SYSTEMS DALANCE !
3.2.1 General Requlrements of Balancing Systems.

1. All work shall bo dona undor direct superviaion of a
qualifiod indopondont tent and balanco contractor.
Contractor shall be cortifled by Associated Rir Balance
Council (A.A.B.C.) or Watlonnl Environmeontal Balancing
Bureau (H.B.8.0.) This Contractor shall balanco, adjust
and test tho atlr moving equipmoat and air distributlon,
and exhaust systoms as herein spocified,

3.2.2 Upon completion af the air conditioning nystem, the alr
balance sgency shall perform the following tents, complio the test
data, and submit five coples of tho complate certified tost data to
the owner for evaluation and approveal,
3.2.3 Terting and Balanclng Proceduros The alr balanace agency
ahall perform the following tests, and balanco each system in
accordance with the following requirements,

1. Test and adjust blowor RPN dosign requirementa.

2, Tent and record motor load anporen,

X, Test and record nystem pressures, suction and discharge.

4. Test and adjust system for dosign CFrM of rocirculating
air,

5. Test and adjust uystem for denign CPN of outside alr.

6. Toat and rocord ontering air tewperature (b.B. Heating
and Cooling).

7. Teat and record ontering air teiporature {(¥.B. Cooling).

8. Teot and rocord loaving alr teaperature (b.0, Neazing and
Cooling).
9. Test and record leaving alr temperature {(H.0, Cooling).

10, Adfunt  all main aupply and return air duct to proper
donign CFN.

11, Test and adjust all ditfusors and reginters for design
CFM.

12. Test oxhaust fans for design CFM and motor amperage draw,

13. 1In cooperat ion with thos centrol manufacturer's
represontative, set adjustment of automatically operatod
dampers to operate as specified, indicated and/or noted.
Testing agency shall check all econtrola for proper
calibrations and list a}l controln requiring adfuatmont
by coatrol installeve.

14. As part of the work of this contract, the Afr
Conditioning Contractor shall make any changes in the
pulleys, belta and dampers or the addition of dampors
required for correct balanco for all new and oxisting
equipmont as rocommondod by Air Balance Agency, at no
additional charge to the Owner

SECTION 15150
PIPINQG AKD RCCESSORIES

PARX.1 - GENERAL
1.1 GEKERAL CONDITIONS:

1.1.1 The general conditions, supplementary conditions and
bDivision One are hereby made a part of this Section,

1.2 scors:

1.2.1 Furaish all laber, materials, oquipmont, appliances and
hecessary {ncidentals for the complete installation of all heating,
ventilating and air coenditioning Piping systoms as shown on the
drawings and asn spocifiad herein. This is intonded to dascribe,
generally, the scope of work but shall not bo considerced as a 1{st
of work to be performed undor this contract. Aall work necessary
for the complete operation of all systems with all fixtures and
oquipment shall be provided.

1.3 WORK INCLUDED:

1.” The work includes, byt necessarily limited to:
1. Piping
2. Valves
3. Hangers and Supports
4. Equipment
5. Insulation

1.4 REFERENCE TO OTHER SECTIONS:

1.4.1 The applicable roquirements from the following Sectiens,
but limited to shnll form a part of this section and the Contractor
shall consult them in detail for genernl and specific requirements.

15050 General Requirements
15100 Heating, Ventilating and Afr Conditioning

PART 2 = PRODUCTS
2.1 PIPING:
2.1.1 Hot Water FPiping:

1. Piping 2" and wmaller shall be type "L copper tubing
conforming to ASTY Bpgg.

2. Piping 2-172% ang larger shiall bo Schedule 40 black steol
conforming to ASTM A53 Grado A or B standard weight
seanless.

3. Contractor may use type "L" coprper on 2-1/2" and larger
at his option.

2.1.2 Gas piping above grade shall be Schedule 40 ASTK A120
black steel pipe.

2.1.3 Condensate piping shall be hard drawn copper tubing type
"M® or Mpuye,

2.2 UKRIONS:

2.2.1 Unions for copper tubing shall be snlder jolnt end type.
Provide Dielectric unions at Piping connections ot dissinilar
materials,

2.3  INSULATION:
2.3.1 Heating Water Systems:

1. Piplng in interior dry locations shall be innulated with
1-1/2" tiberglass Manville Hicro-lok with AP~T jacket,
Fittings shall be covered with Zeaton fve fittings., An
{ntaet vapor barrior shall be maintained on tho entire
syatem, Finirh exposed insulation onds with 8 oz. canvas
sized with Arabol.

2. Piping in exterior or wet locationa shall be ingulnted ns
for dry locations and fhall receive an additional
aluminum jacketing for waterproofing., Jacketing shall be
removable at all valves and other ltems requiring
reriodic servico.

3. Hot equipment: Armatrong 31/4" closed coll plastice
insulation.
4. Heating Wator Pump: No {naulation required.
2.).2 Condenante Lines: Innulation shall be ap Arvatlex,

Rubatex, Manaville Acrotuho or approved equal {loxible elastomeric
thormal Insulation black in color, supplied asn unelft tubing, in
nominal 31;4" wall thicknenses expanded closed-crll structure., ap
Armailex Plpe Insulation nhall have flame-sprend rating cf 2% or
less and smoke~developed rating of SO or less an tested by ASTN F
84.

2.4 METAL JACKETS:

2.4.1 Metal jackets for piping, fittingr, valves and other
equipment {n wet locationa: <016" aluminum jacket, Maaville
"Hetal-Lok" or approved equal,

4.5  SYSTEM MATER TREATMENT:

2.5.1 Provide water troatment equipment and chemicals for
tlushing and prestart cleanup and feeding equipment for continued
treatment and protection of tho chilled water and heat{ng hot wator
systems for one year, Chemical shall be as manufactured by
Trident,

2.9.2 Closcd hot wator system: Pre:lean system with a thorough
{lunhing followed by a high level Atartup with an industrial water
treating (precloaning and prefilming) compound circulate water for
a minimum ot twenty four hours, dilute with pumpa running until
water is clear and neutral. Follow with a non chromate lnhibitor
which {a desjgned for use in treatment of closed cireulating water
syntomn,

PART ) - EXECVUTION

1.1 PIPE HANGERS AND SUPPORTS:

I Support horizontal to inpede disengagement by movemont of
supparted pipe.

Hominal Pipo
Size (inch)

Distanco Retwoen
Suppert {Foot)

Hanger Rod
Liameter (inch)

thru 1

172 6 /8
1-174 thru 1-172 ? 3/8
2.8 2-1/2 8 172
3 s ¢ 10 5/8
312 Support pipos verically at evaery floor.
1.2 WATER SYSTEMS HALANCE:
3.2.1 General Requirements for Balancing Systema:
1. ALl work shall be done under direct supervision of a

qualified indepondent tost ang balance contractor .
affiliated with Associated Air Balance Council of
Rational Eavironmental Balancing Bureau. This contractor
shall balance, adjust and test the equipment as herein
spocified.

3.3 BALANCE REPORT:

3.3.1 Roports shall be comploted in the format used by the
Ansociated Air Balance Council with additional data provided as
required heroin. Five copies of the balance report shall be
provided for reviow.

3.4 CIRCULATING WATER SYSTEMS BALANCE PROCEDURE;

ERE RS Measure, record and adjust to dosign flews oach of the
following paramotars for each systom. After adjustment, remeasure
and re-rocord ecach paramaeter. Submit all rocorded data in the
format previously described. Identify each plece of equipment by
its description on the plans, record manufacture and model number
on all nameplate data.

3.4.2 Bollers and Other Heat Transfer Equipmont:

1 Adjust flow to within +/=5V of the quantities specified.
Measure and record the following:

a. Water pressure drop through unit.
b. Hater temperature in and out.
c. Wator flow quantity.

d. Settings of calibrated balance valves,

23

3

umps:

Adjust flow to wienin *+/~ 5% «f the guantitiea specified
by throttling at the tripls duty valve discharge side of
the pump. Meagure and record the following:

a.

Sucticn and discharge hend at maximum and minimum
water flows of system.

Hater flow guantlties, maximum and minimum.
Motor amps and BHF at maximum and minimun flows.
Settings of rriple duty valve.

Balance organization cohal} include an extendeqd

warranty of 90 days after cecmpletion and acceptance

tesetting of any flow quantities or equipment. The

erganization shell provide technicians to asaist
- -
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