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PEMOLITION NOTES

(©) REMOVE HATCHED VAV TERMINAL LNIT AND ASSCCIATED LB, BUPFLY DUCTS

COMPLETE, INCLUDING UL FINOUT PIFING FROM COIL TG 6TOF VALVES,
HANGERS, BUPRORTS, AND CONTROLS,

£ REMOVE My, SUPPLY AR DUGT SHOUN HATGHED CGMPLETE, INCLUDNG
HANGERS AND CUPTORTE. PATCH TRUNG AND REPAIR IRSULATION.

PFLOOR PLAN FOR NEIU SENSOR LOCATIONS.

HYAC FLOOR PLAN - DEMCLITION
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- 8. PIPING SHALL BE KERT CLEAN CF DER/RIS DURING NSTALLATION.
(D) vOLTAGE AND PHASE SHALL MATCH AVAILABLE ELECTRICAL SERVICE, SEE ELECTRICAL
TERMNAL UNITS SHALL BE SINGLE POUER S0URCE UNTH DIRECT DIGITAL CONTROLS, 8 PROVIDE GLABSFAR AND MASTIC ON ALL DUCT IMSULATION, SEE SPECIFICATIONS,
DUCTY TA®E WL NOT BE ACCEPTED,
Y 3 - TALLATICN ol Il I R
(D OREQUAL BY TRANE, CARRIER, METALAIRE, PRICE, NAILOR, JOHNBON CONTROLE, INC. OR ARPROVED EGUAL. ©. wer, o EGw . j— o N

IBOLATION SHALL COMPLY WiTH 2013 NTERNATIONAL SLILEING CODE FOR
() MAXIIA Alfe VALVE N, LEVEL SHALL NOT EXCEED 35 (RADIATED AND DISCHARGE). BEIEMIC PROTECTION, SRR BoErarCATOn,

() PROVIDE TERMINAL UNITS LITH FILTER RACK, VARIABLE $FEED CONTROLLER, AND DIBCONNECT SIATCH (HUTCH SHALL
BE RATED NOT LESS THAN 30 AFP8). SER BLECTRICAL DRAUNGS KOR TYPY REGURED.
(B) TOTAL TERMINAL UNIT AIR FLOW DARING HEATING » RAN GIT1 + HEATING AN CPH SETROINT

PR o PARALLEL PAN POUERED BINGLE DUCT VARIABLE AR VOLUHE TERMINAL UNIT WITH HOT WATER DRAU-THRRS HEATNG
O AND BCH MOTOR LY MERCURY (NC NOISE) SUITCH AS BRECFIED.

&TMBOLS
APANAAN FLEXIBLE DUCT (4 FT. MAX. LENGTH)
SUPTECTRT UNITS UITH ANGLE AND HANGER RODS —_— RUGHD AAND RANGUT CUCT
 FLEXIBLE DUGT NS SUSPENDED PRCH STIRICTURE. DO NOT BLOCK
AT LONGER THAN #'-0" ONIT ACCESS WTH AHGLES. PROVIDE RUBBER- H NE MATERIAL
e WILL NOT BE ACCEPTED N-SHELAR VIBIRATION ISOLATORS FOR UNITS WATH.

13 HP FAN MOTORS AND LARGER I

MATERLAL TO BE REMCVED
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L0 GENERAL

1.1 Ak material and work sholl comply with the Notiono! Fice Codes of the NFPA,
Netionl ond locdl =odes and tha 2015 Imtsmationdl Bulding Code’ and
Mechonicol Codes,

1.2 Orawings for work under Division 25 ane diagrammotic and ganerolly, indicats
ressonable arrongements. Work under Dwision 23 includes of wark necessary to
make HVAC aystoms complets and fully opsrational,

13 SIE VIS It is highly recommended that oli bidders visit the sita of work and
becoms fomillar with muisting conditiona befors submitting o bid.

1.4 DEMOUTION ITEMS: The owner reserves the right to keap ony items calied for
to ba remaved I the construction documants, fems not kept by the Owner
sholl be comied away from the site of work. Coordingte with Owner on each
item 10 be removed.

1.5 SUBSTITUTIONS: For wubstitullon roguests mada during tho bidding of the

project. ~ All roquests for substitutions shail be submitted in writing so 09 1o be
ten (10) colandor doys prier {0 final prising
ond must ba granted permission to quots befors oword of contract.

1.8 MATERIAL AND EQUIPMENT

SUBMITTALS: Submit for raview detailed drawings of all equipment ond all
muterial lisled in this saction. AN submittol dota shall be bound In o hard
bindar. Partiol submiltols will not ba raviewsd by tha Enginsar. Furnish
capies of oquipment submitlols, Review rendered on !_.Ns.a submitiols
ot ba conidored cs o quarontes of mecauraments of buldng canditions,

the following maderiols ond equipment for review by the Enginear:

1. Test ond Balonce Fim
2. Mechonizal lnsulation
3. VAV Tarminal Units

& Gies ond Ditfusers

1.7 WORKMAISHIP: Work that is not of good quallty whl require removal ond
esinataliotion.

1.8 COORDINATION: No work sholl be performed on this project beforo thoroughly
cocrdinating ol epace requirements for pipes, contral panals, ond control
componenis with ofl_trodes concemed and existing conditions. and

MECHANICAL SPECIFICATIONS

€. A8 sheot mwiol supply alr ducts shall bo insulatod. Athare lnsulation on

3" piace of Gloafa cooted complstely with o fiome retardont mastic, This
oppikation olso opplies at connections to pra—insulaled flexible ductwork.
Duet tope wil not bo allowad.

A0 MECHANICAL: HVAC, DUCTWORK

3

38

A ductwork shall mest fob conditions and after coordingting with alf tredes and
g condilors. Fallow duck imemions Indcated on draingt oe closely 0o
possible,  Pravide olfaets, vary shops or ohar run if raquired

l_!g_ or other Inarferences. Wherw whope of duct is varied, olter
imennions to provide equal stotic prawsure drop per unit length;

ppiicoble “Shest Wate) and Air Conditioning Controctors National
(SMACNA) Manuefs, lateat edltion, and kep one copy of each

Ductwork shall be oir tight, smooth on

nd neatly finished on outside.
Datails of support, construclion and m

not specified herein to be in

poce requirements have
ahap dranings).

A All supply duct down wirecm of terminol units and retum air ducts shal
be low pressurs shest metal. Secl olf Joints and ssams with duct sealont.

B. Al tua greater than 48 degrees shall be mode with tuming vones.
Tuming vanes sholl be aingle vane Yypa inatalled on runnera.

HIGH VELOCITY SUPPLY DUCTWORK: Ductwork sholl ba in accardance with SMACNA

sholl be fobricoted of GRO gohvonized steel mesting ASTM ASZ7-71, ond of o
thickneas ot lees than 26 gouge. Fitlings Gnd couplings sholl be' 26 gouge.

squipment control wiring is included under Division 23.

19 The rosponsibiily for obtolning, cutting, and patohing for work under Division 23
of the specifi Saigovis Rovle LS "

130 DAMAGES DURING GONSTRUCTION: Contractor shak be responsibhe for ary costs
of repoifng any domages coussd by this contractor, fo the bulding, building
contents, and site during construction and warranty period.

1.41 WARRANTY: Warrant cll cantrol components, plping ond ony ather moterioh

ri(s) of tho system during the worronty period, the affected partle) shall bs
[~ u._ e rertaoed prompy by ondl e aaparnee of e Eﬂﬂaﬁ

1,12 IDENTWICATION:  Identity each pisce control component, iteme shak be identified
by nume ond numericol sequence. Nameplotes shall be 1/16" thick plotes with
1/2° high white lstters on block background. Nameplates ahall be attached
socursly. Nameplotes wholl be ottoched aecursly with ecrows, rod glued.

113 ASBESTOS
A M any time the controstor encourters osbeaton contalning meteriole b

Stondord for Hazordous Air Polidonts),  Any form of osbestos removal
or demofition shall be by owner. Enginwer s not on “Owner or
Dperator” o defined urder MESHAP.

B Contractor s responsibls for, and sholl be aware of ofl stata ond
Tederal lows pertoining to usbestos us well os NESHAP requitementa.

3.94 SESMIC REQUIREMENTS:

A% matecicis shod cornply with the 2015 Intemational Building Code for seiamic
ond wind requirements.

1.15 MECHANICAL; HVAC, ADJUSTING, TESTING AND BALANCING
A A work sholl be parformed by on indspendent Test and Bolance Agency.

parformance of heoting, oir conditining, ond venbileting syatems.

B. Testing ond balancing of the HVAC system is defined os the optimization
of thw inwtolied mystam. The squiment schedule o used for equipment
sslection coly, Industry stondonds of +/~10% ore coneldered 1o be
benchmorks ond il nol be used 23 on cbsolute raquiremant for finol
acceptance of the project. Approval of the finol report will b the sols
responsiity of the detgn engineer.

C.  Provide Teating ond Baloncing of the new VAY tenminol units and all new
griles and ciffurers.

1.18 ACCESS DOORS: Provide heovy duty 16 g0, sisel acosss door with primed finish,
concoded hinga, and fush kayed locking davica. natall oa dirocted 1o pormit
occon. Provids doory o3 morfnctured by Korp, Eimdoor, Miob, or Bico.

20 MECHANKCAL: HVAG, WSUIATION

21 A) Inguiation material shall hove & fire hazord cloasification not to axceed flarne
spreod of 25 ond smaka davaloped roting of 50, oz listed by Underwritara
Laboratories and ocoeptable under NFPA standorda. Thia is to opply to the

complels mystem ond Lo the composite insulation with Jacket or focings, vopor
Joint sedling topea, moatic ond fittings.

22 Al Insulation work shall be parformed by o fronchised insuiction campany firm.
AN Insulation shal be installed in o neat ond cisan manner by quakfied workers
in the reguior employ of the insulotion company.

23 DUCT INSULATION

A Insulation for aheet metol ducts focoted inwide the buiiding eholl be 2°
thick Monvile Microlite "comemrciol grade” duct wrop or squel, Insuiction
shall be 1 1. density {R~7.5 min) with FSK vagor barrisr.

B. Mastic sholl be rubber cement, non-flammabis equal to Epolux Cadoprene
725,

.1 CRILES AND DIFFUSERS

A Uniess otherwiss indicated, color ond finish to be v sslscted by Ownee.

©.  Maximum aalse lvel oo ony unit sholl be ot lecal & less than noise
critarin favel ﬁnv for which room s designed uniess otherwise indicated,
Room HC to bs assumad to be 35 unless known. Mmximam pressure drop
sholl not axcesd .17 w.q. unissn otherwiss noted.

C. Grlllea ond diffusgra sholl be Prics mode) numbars listed In wchodule on
drawings or squal by Krusger, Comes, Metoloire, Nodlor or accapted squal.

50 VARABLE AR YOLUME TERMIMAL UNIFS. (YAV BOXES)

A Provide complete, operotional varicble oir volume (VAV} tarminal unite a1
harsin specified and in accordonce with the manufocturec's printed
recommendations, and roted in accordance with AHRI 410,

8. Al varicble oir yolume terming! unite shall be EnvirsTec of capacity. ete.
indicated I sthedule on drawings or equal by Trone, Johnaan Controls,

Prics, Metalaire, or opproved equal.

Il include Joahnson Controls, inc. Vidk's (DIXC) controbers and
for communication interfoce with the building eetwork control
ponel. The VMA controller ahall be fumished 1o the VAV terminal unit
mamutocturer for factory mounting complete.

D.  Units sholl hove pressure indspendant primary oir vaives, secondary air fan
ond hot water heating ol

E. VAV boxes sholl be storsd indoors and protectsd from damage

rior to

P hatollotion. Wacthared or damoged boxes wil be rejected und reploced at
the cantroctor's expense.

11, A unita ahal ahipped 1o the job e shall with ends sealed with
lostic fo
provent oscumulotion of dirt and debris, Plostic shall be removed only
upon installotion of boxes. All ramoining openings shali be fully protectad
with plostic asaled until the unlt is placed In operation, Unite not
protected ond instolled in thiv monner will be rejected ond replocad ot the
contractor's expenss.

C. Provide lsmporary fiters to maintaln @ cisan syatem during

temporary
service. Fiters shall cover openings with o minimum MERV—8 filter to
protect’ the equipment from aecumukition <f organic maberial,

H. WARRANTY — Proside 18 month manufaclurer warranty from date of
shipment for air Serminal unite, [ntegral heoting colis, and Integrol controls.

.1 PERFORMANCE REQUIREMENTS

A Tho casemblies shall ba prossurs indepandont and shofl remet to ony air
flow Batwesn 2er0 ond the maximum cotaloged o voiume. Sound rotings
of aif distribution Gesembiiea shell not excesd 35 NC, rodioted and
discharge.

6. Tho manufacturer shal eupply factory—assomblod ond wired, AHRI 880
ruted, horizontol fon—powered terminl unita with biowsr, motor, mixing
Blonuim, pritary, G dompar and het weter heating col contined in ¢
single unit housing.

CESCRIPTION

A Furnish ond inatoll EnviroTec fan powsred terminl unit in the sizes ond
configurations o8 Kated on the Bchodule and indicated on the drawings.

UNIT CASING
A The uit coting shal be construcled of gavonized eteel with o miimum
matarkl thickness of 20 gauge. The discharge ponel shol be constructed
of 18 gouge golvanized wles for Incracssd rgidity ond eound cttenuation.
8. Provide round inket collers, wilcble for stondard fimsble duct izes.
C. Provide rectangulor unit diachorges, Jultable for flanged duct connection.
D. Foil Boord Liner — FB.

1. nauiotion shall comply with UL 181 enosion, moid growth and humidity
requirements in dccordonce with ASHRAE 8Z.1, and shall o have a

maxdmum flame/smoke spread nf 25/50 for both the inawiction
and
the adhesive when teated in accordonce with ASTM E84.

54

55
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2, Tha kwulction shall ba mecured with adhasfve.

3. insulation edges axposed to alrstreom enall be cooted with NFPA 904
opproved saclant.

4 fneulotion thicknoas shall be 1 Inch thick, R-valuo of 4.2.

PRIMARY AIR DAMPER ASSEMBLY

Thw_domper azembly shall be heavy-gouge, galvanized stest with a solid
shatt rotating in bushings,

The domper shatt shall incorporate @ visusl pesition ingicotor stched Inte
the ond ' the dormpee haft 5o clsory RaISts Gamper powtion over the
full rango of 90 degrecs.

Tha low leakage 18 qouge dampar cavembiy shob incorporals o peripheral
gosket on the domper blodes for tight wirflow shutoft.

1. ir leako the closed domper shall not excand two percent of
the unit irflow ot 3 inch water gouge inlet static pressure,
tastad in accardor ASHRAE 130.

sshing system sholl be terted to 1.25 million
of 100 full open/clesures per doy for 35
s of wear, teor, or foiure of the domper

1. The cirfiow wonbor shall be a differentiol prassura cirflow device
Meaturing tolal and stati pressure, and shll be mounled to the inkt
o

2. Piostic ports shwll be fire—resistont, complying with UL 94,

3. The sidlow senvor sholl be RoHS (Restriction of Hazardous Substances)
compliart.

4. Control tubing sholl be protected by grommats of the wok of the
Sietiow sansor's housing.

5. The iflow sensor shall be fumished with a minimum of tweive total
pressura sonaing ports and four static senvlog ports, and sholl include
o centar averoging chomber that ampiibes the sensed cicflow eignol,

8, The airflow sensor signl occuracy shull be pius or minus five parcent
Throughout teming Speroing. rangs. !

. Inket Vaiva:

1. The iniet vaive sholl be o consistent diameter o retsin flex ducl ond
provide a stop for hard duct.

2. The iniat vale sholl include o 1/8 inch roised singis beod weid for
addest strength.

3. The gosket seal sholl bo o low leokags continuaus place with o
periperal gasket for Ught girflow shuboff.

4. The inet volve sholl includs twa heavy duly atop pine to cocuralely
fooition the domper in the open and ciosed position.

FAN:

A The terminal unlt shall be supplied with o forword curved, centrifugal
type fan.

B. The lan motor shaft shall be directly connected to the fan.

C. The fan shall bo lscluted from the cosing to provant trongmigsion of
vibrotion, with the Electricaly Commutated Mator (ECM).

1. Brushissa DC cortrolied by on Integrated controlier/inverter that

motor speed adjustmant, of o 2-10 YOG or 4-20 mA signal
Tor voriabie pead comrol =

2. Permanent magnet type mator with noar—zers rotor lovers
designed for wynchronous mtotion.

3. Designed to meintaln & minimum 70 percent efficlency over the
entire ogerating range.
HOT WATER HEATING COK.
A The hot water coll cosing shall be constructed from o minimum 22
gouge, C.032 Inch govanized twsl, factory—inetallad on the tarminal
dischorgs with slip-ond drive ttochment for downatresm dustwork.

1. A qasksted and insuloted dcuews door shall be provided, located
on botiom of uni.

2. Coil honding ahall be Kantical 1o unil handing,

B. The water col fins shall bu 0.0045 inch aluminum fina,
mechanically-bonded to seamicss 0.50 by 0.018 Inch copper tubes.

1. Fina sholl be formed in g Migh heal tronsfer gine wave
confguration.
2. Stondord coll ahall be constructed with 10 fins—per—inch fin
spocing.
€. The water coil shall be leck tested to a minimum 390 pounds per
saders feh, it a minimum burs pressurs of 1800 pounds. per

il sholl be cwrtified in occordonce with AHRI 410 ond
units shall bear an AHRI 410 labal-

PLENUM RETURN FILTER

A The plenum return shad ke supplied with fibsrgloss fiters,

B, Wnen tested in accordonce with ASHRAE 52.2, the filter shall have o
Miniroum EFiciency ing Volue of MERV § fitter, supplied complete
with o fiker boot to decreose fiter foce veloelty and pressure drop.

ELECTRICA. REQUIREMENTS

A Fan powared terminal uni
connection.

B, The terminal unit squipment wiring shiod comply with the requiraments
of NFPA 70,

hall e provided with single—point power

59
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CONTROLS

A Ses Suction 25 55 00 ~ Automatic Temperature Conirohs, thermostats
and gctuators for controls requirements and sequence of operation.
Controls shall ba provided by JCi and factory mounted ond wired.

Instolt all VAV, Terming! Unita per monufacturer's written Instollotion
instructions.  Sew dtal on drowings,

Seapend units from throodad roda from floor or roof support mtructure as
racommended he unit manufacturer. Provkie spring vibration isokalors ot
eoch hongar rod. Mount unit level by checking casing. Pravida seiamic
wway cables at each unit support and connect to floor or roof structure,
lsoring the alowable sock in the coble, par 2015 Intamationdl Buiding
Fipe heating coil 08 dstoiled on the drawings.

Enmure the domper operator attached to the cssembly chiowa full modulation
of flow range from 100 porcant of design flow to minimum Asted In the
achedula.

FIRE DAMPERS (FD'a)

Firo Gornpers shall bo provided with 212F Fusiblo linkc

Fire dompers sholl be Ruskin modsl DIED2. tpe "B” dynamic dampers.

Excoption — firs_dompers required behind wol mounted grilles or diffusers
thall be type "A”.

. Fire dompers penetroting floors and wolls roted up to 2 houra anci be UL

rated for 1=1/2 houra, Fire dompsrs pnetrating fioors ond wolie ruted
more thon 2 hours shall be U.L. rated for 3 hours.

. Provida access doors odequately sized 1o service fire dompers, minimum

10°%10°%,

Equal firs dompers d Ar Balance, Inc. or Safe Ar, Inc., Prefce ond
Americon Worming wil be accepted

20 AUTONATIC TEMPERATURE CONTROLS
7.1 SCOPE OF WORK:

72
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7.7

The compiets control mystem shall be provided and instolied by Johrson
Controls lnc. (XC1).

WARRANTY: Tha entire control wystem shok ba warrantied fras of dafecty and
S10b inckide requied serdcing ond Mmantencece (or one year ot et
ocoeptonce.

CONTROL AND INTERLOCK WIRING:.

N

shall be u3ed to #low reaclion time for weli—tunin ]
ochive tampargture, ralgtive humidity, olr fiow on

E;Ri!!;aimi..ilsm.lass%ﬂss?.!a_sﬁ
wlth the 2014 National Blectdcal Cods, Control aystem power supply

s marved by o seporgle hrecker ond fused in gontrol center for secondory
protection.

. A control wirlng shall ba run in golvanized ENT, PLENUM CABLE WILL NOT

BE ACCEPTED.

. Control wiring shol be color coded §16 TFF of TFFN wire with 500 voit

insulation. Run ol wiring betwesn tenminl points without changing colar.
Color code of contrul witing shail be as indicated on control wiring
Slogram. Muhti-conductor thermostat coble wil not ba gccentoble.

. A adjustment to
Setpoints whall be

fminor and slow regcting.
SEQUENCE OF OPERATION
YAY Boxew

1.

~

The varicble cir volume termr

unita shall be encbled/disubled by the

tempercture continues to fall, the unit sholl energize fon ond the eisciric
._.!.vsaman.s heoat shail be taged os neadsd to malntaln desked space
omperature.

. Dudng the unoccupisd cycle, the primory dir volve sholl modulote to

mainigin the unocoupisd cooling wetpoint, Whon the unoccupied cooling
estocint h» bewn rsached the primary ok vahe shal eloss 1o tho minimum
position. When the spoce ropa e unoczup) ing
Retncin the- Termel o, Shal cun-ak e hocking CrM o o shel Docie
s ‘nesded to maintoin the Unoccupied space temperature.

Label ol Mew contrailars with engreved bokeoiite plastic platss Indicoting
cantrat function and correct set point. Lol shall clearly relate to controker
by functional nome as indicated on conlrok wiring diagrom,

Furnish 1o enginesr twa copies of certifications Bigned by quthorized
euprasantative thot:

1

2.

3

Contral system has been checked-out and operotes according to
drawings ond specifications.

A4 controls ore warrantisd uncanditionally for one year from date
of aeeaptance ond wil be serviced for thia pericd free of chorgs.

Maintenance personnsl or responalbla porty hos beon instructed an
to the operation of conirol system.

END OF DIVISION 23
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