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SECTION ISI00-MECHANICAL & PLUMBING SFECIFICATIONS

A. Mechanical Specifications provided in this section and en construction decuments are in
conjunction to other specifications and documents; when cenflict oceurs between those
noted in bid documents or specitications the most restrictive compliance is required.

B. WARNING: These plans ond specifications are each part of an Integrated design systerm.
Any modiflcations, alterations, changes, deletions, additions or substitutions, of or to any
spechlcatlons(s) or construction document covld result in Fallure of systems designed or
property damage, Injury, and even dedth, and requires a full revien of the entire system
by a licensed professional engineer. Any unauthorized modification of this document may
constitute unlicensed practice as a professional engineer and may constitute a felony as
set forth by state law.

.2 GQUALITY ASSURANCE:

A. The Contractor shall not fabricate or order any equipment, air distrioution, piping or
materials until he/she has verified that sufficlent clearances are avallable for the
Installation of HYAC systems or plumbing materiale considering reguirements for piping,
light fixtures, celling systems, Floor systems, foundatlons, and/er structures.

B. During the construction decument phase Engineer has attempted to obtain all the data
necessary for adequate design of Facility mechanical, HYAC, plumbing, piping systems,
etc. However, some of the required Floor plans, elevations, civil-site data, wall details,
construction sections, bullding framing systems and fire rated information nere not
avallable. Therefore, It Is the expressed requirement that no systems be fabricated,

ordered, Installed or manutactured untll site has been visited and sufficlent clearances are

Field verified for satisfactory Installation. Any Indivicual or firm not exercising this effort
Will place cormplete Financial responsibllity on themselves or others With no relmburscble
expense or approved change orders for sald action.

C. Dranings are diagrammatic and indicative of work te be furnished and installed under this

contract; refer to architectural, structural, civil and foundations documents for all
dimensions.

. The terms "provlde" and "Install" shall be consldered synonymous With "Furnish" and
"install”,

E. All work shall be installed In @ Workmanlike manner by experienced tradesmen with at
least & years experience In this type project.

F. The submission of a bid or propesal Wil construed as evidence that the Contractor has
fomiliarized himselfherself with the plans, specifications and building stte.  Claims made

subsequent to the proposal for materials and or lober due to difficulties encounterad will

net be recegnized, unless difflcultlas could not have been foreseen even though proper
examination had been made.

&. Equipment, fixtures, ductwork, dampers, louvers, grilles, registers, diffusers, plping and/or
other ltems noted shall conform te the latest editions of the following:

ASHRAE

2006 Alabama Mechanical Code with Amendments
SMACNA,

NFPA

AMCA Standard Hondbook 49

Alr Diffusion Councll Test Code 1062R3

ANS|

ASME

4. AGA

1. U. Fire Resistence Directeory

Il. 2006 Alabama Plumbing Code With Amendments
2. Soverning Health Requlations

3. Environmental Regulgtions

4. BOCA Codes

I5. Any Local Governing Regulgtions

e o

H. Deviation from materials, methods and procedires set forth herein must be approved in
writing by the Engineer. Approval wWill not be glven unless the Engineer s satisfled that
the proposed systems is superior In performance, dirabllity, lengevity, and reliagllity to
that specified.

| Approvals of equipment or systems, by the Engineer, must be in Written form no less
than ten (10) working days prior to project bid date. Any contractor, sub-contractor,
manufacturer or representative wishing to bld equal products must comply with this

mandatorg requlrsment. Fallure to get pre-approval of sgstems or produc,ts prier te this

date will result In mmediate "NOT AFPROVED" signature from Engineer during shop
drawing review phase.

J. Systems on schedules, specifications and construction documents are basis for design
only; other systems and manufacturers may be agpproved at review by Engineer.

K. Contractor and sub-contractors must pre-qualify with the Enginser prior o bidding

project. Guallfications Wil be reviewed based on contractors/sub-controctors experience

With systems proposed, type of facllity, time In trade, quallty of Workmanship, and
experience with the Engineer.

L. Contractor or Owner shall not operate HYAC systems, equipment or fans diring
construction. Fallure to comply wWith this specification lkem Will result in complete
cleaning of all fans, blowers, filters, ducts and air distribution systems with approval by
Certified Indoor Air Quality Professional.

M. All air distribution systems, piping, equipment, fans, hoods, ete. shall be properly
supported from bullding structural system In compliance with architect and structural
engneer requirements; products may NOT be supported from knes trusses or bottom
cord-frame Wood or steel systems wWithout written approval.

N. In order to comply With Indoor Alr Guallty standards bullding mechanical systems may

be operated tor facility "off-gasing” procedures once Owners have obtained professional

services of Certifled Indoor Alr Qualtty Professional. If professional Is not cbtained
systems shall not be operated as so noted dbove.

O. Cortractor shall maintain a clean and healthy work premise at all times and shall clean
construction sibe of all hissher debris at the completion of the Job or as requested by
Onner's representative; this Is required prior to release of final project payment to
contractor.

1.3 GUARANTEE/WARRANTY:

A. All Work and materials shall be guaranteed/warranted (parts and laber) for a period of one

year from date of FINAL acceptance by Owner. An additional warranty (parts anlg) shall
be included tor a period of tour (4) years on all compressors and nine (4) years on all
heat exchangers.

|4 SUBMITTALS/FPROJECT MANUALS:

A. Contractor shall supply, to the Engineer, five (5) sets of submittals (in three binder form)
for approval on the tolloning:

. Air Distribution Materials (turning vanes, extracters, spin-in, diffusers,
grilles, registers, louvers, etc.)

Plumbing Flxtures

2. Heating, VYentilation and Alr Conditiening equipment
3. Dampers

4. Fars

5. Insulation Materials

6. Conirols

1

B.

Valves, Arregtors, Supports, Cireult Setters, ete.
4. lsclatien Devices and Materials

IC. Hangers

. Pumps

B. All submittals must be APPROVED, in writing, by the Engineer prior te contractor

ordering or proect dellvery.

C. Contractor shall provide a complete set of reproducible (sepia) "as-bullt" documents of

all equipment, systems, alr distribution, controls, piping, ste. This dacuments shall be
provided at the completion of the preject and prier to Owner acceptance, As-byllt
documents shall Include the lecation of all cleanouts, sht-off valves, balencing valves,
dampers, extractors, ete. with the dimensional lecation of all exterior utilitles. Fallure to
comply wWith item Will result in Architects/Engineers completing effort With professional
services payable by this contractor. Marked-up blueprints by contractor wWill net constitute
compliance with this specification.

D. Operatlon InstructionsManuals:

a) Upon completion of Work contractor shall supply to the Owner a minimum of four
bound sets of all Work, tests and necessary Instructions for the complete operation
and maintenance of all equiement ond products Installed.

b) Contractor must provide at least a forty-gight (48) hours notice to Onner of
training task for Cwner personnel on operation and basic maintenance all systems
Installed; training period shall not be less than one {1 elght work day.

¢) Manufacturer's advertlsing Information or catalegs wWill not be accepted for
operating and maintenance manuals.

d) Operation and Maintenance Manuals shall include:

l. maintenance and operating instructions for all equipment and products
installed at this job

2. characteristics and curves of all equipment

3. date on all the equioment and products Installed to Include ltem, make,
model, capacity, electrical characterlstics, ete.

4. name, address and telephone nvmber of service agent

|5 TEST AND BALANCE:

A. A complete certified test and balance repert shall supplied by an independent certified test

and balance agency per AABC Test and Balance Report Manual {latest edition); this
action must toke effect prior to Owners final acceptance of the facility. This agency shall
actuglly be an active member, With at leget & years membershlp, certified and n good
standing With AABC or NEBS natlonal organizations. Lleensed professional engneer

(PE) working as certifled Firm agent will not be approved as qualification for this effort.

B. Orce Owners have occupled facllity agency shall again re-vislt site and re-adjust systems
based on actval space usage. [F this event occurs during one seasen (cooling or heating)
agency shall make an additional adjustment during other remaining seasen theating or
cocling), as required.

C. Testing shall be for all alr distribution, hydronic systems, equipment, fane, controls,
dampers, ete.

D. Alr distribution devices shall be In compliance wWith construction documents; Test and
Balance agency shall provide all sizes, quantities, and "velocities" noted In documents;
ar velocities (FPM) not Indicated in bid documerts shall still be recorded at each device
for Engineer review; failure to record both CFM's & FPM's Wil result in complete
system retesting and balance; each air device indicated in documents will include the
following typical infarmation at either actual product or as so indicated in schedules:

*roduct Face Slze Tuype & Alr Patiern
5'x 5" - cb-4

Quantity (CFM's)  Velocity (FPM's)
300 - B50

Branch duct size serving alr device
wAQ"

*does not include T-bar panel or framing

E. Actual air velocities (FPM) and sound levels MUST be accurately tested and recorded at
each alr distrioution device. See Diffuser, &rille 4 Register Schedule for additional
Information. The purpose of this actien Is to determine IF the sound waves and alr meving
qualities are performing s designed-engineered. Fallure to provide this requirement wWill
result In rejectlon and rot-approved status of certified report.

F. Certifled Test and Balance agency shall be approved by the Engineer, prior to bldding
preject.

G. All domestic hot Water systems shall also be tested and adjusted to meet design
regquirements as required by governing codes or as so noted In speciflcations.

H. All building structures shall have air balance systems to Gssure slight positive air pressure

via designed mechanical systems; this effert shall be fleld veriFled by elther digital
monometer or blower door method; readings to be recorded during typical occupled
building usage; additienal bullding spaces maybe required to be tested at request of
preject Engineer.

.6 EGQUIPMENT/SCHEDULES/FIXTURES:

A. All equipment schedules, fixtures and construction document Informatlon notes are hereby
roted In specifleations and construction documents.

B. All reof curbs for fans, outside air Intakes, exhavst and equipment shall be provided and
Installed ky this contractor; coordinate wWith metal roofing contracter for all metal roof
systems.

C. Equipment foundations for HF units shall be reinforced concrete 6" thick with pad
6" wider and lenger thon unit; provide 12" pea-gravel trench, framed in 2" x 12" treated
lumier (12" in depth) around entre concrete pad for system defrost and drahage.

D. AHUs shall have spring tgpe vibratlen lsolators as manufactured by Masen Industries;
lsolator products shall properly sized with minlimum of one Inch deflection.

E. Materials and products specified shall be listed by the Underwriters Laberatories (UL) or
National Electrical Manufacturer's Association (NEMA).

F. All AHU's shall have ene inch "carbon-pleated" air filters ot units equal te
American Air Filter (Amair/C) or Precisionaire (Pre-Pleat AC) with carbon rated at
MERV |3 per ASHRAE 522-1999; floerglass throw-awag type fllters are NOT
acceptable; provide one exira set of flliers to Owner ofter Final acceptance.

&. Locate all equipment which must be serviced, operated and/or maintained In fully
accessiole pesition based on manvfacturer recommendations, code reguirements, or as 2o
Indicated In dramings. Contractor shall revien equipment vendor installation Instructions
for compliance and quidelines to assure proper ar movement, component replacement,
ete. Doors for access to electric heating coils shall have disconnect switeh to break
clreuvits as deor Is opened. Furnish all doors/pansls In Gecordance With local codes and
marvfacturer's recommendations for each control valve, control, damper, motor, or other
device requiring service.

|7 REFRIGERANT PIFING:
A. All pioing sizes shown are clear net inside dimensions.

B. Refrigerant piping shall be sized and installed in strict accordance with the marutacturer's
recommendatlons for liquld, vapor horizontal and vapor rlsers. If plping le not Indlcated
on draning documents then centractor shall Immediately assume that corresponding AHJ
and CUMP rumbers shall mateh with piping routed above finished celling areas to nside
cavity of outside walls. Routing must be sloped, pitched, trapped (with double suction
risers) In compliance with monufacturer recommendations. Flace steel or metal guard
ever any plping subject to structural framing nalls, anchers and screms.

C. Refrigerant tubing shall be installed with a moisture indicator sight glass located in the
liquid line adjacent to the cutdeor unit.

D. Thoroughly clean refrigerant plpe and fittings before assembly. All joints are to be made
With sliver alloy braze with melting cabove 100 F. No acid Flux shall be vsed en any
Joint or pipe.

E. Refrigerant plping under slak: Floors or below grade shall be installed in PVE schedule
2024 materlal; plping shall be sized sufficlent to allow Installation of refrigerant piping,
with Insulation; seal open ends with proper sealant material and slope per marutacturer
recommendations.

. Brazing Materlale: Comply With SFA-5.2, Section |, ASME Boller and Pressure Vessel
Code for brazing Flller metal materlals appropricte For the materials belng joined.

&. All refrigerant plping materials shall be of the followng:

|. Refrigerant Plping
a. below floor-type "L" soft copper
b. dbove tloor-type 'L" hard copper
2. Insulation
a. refrigerant piping shall be equal to Armaflex (1" thickness) with
aluminum Jacket and plastlc "Zeston" Fitting covers
3. Flpe Hangers
a. plpe hanger spacing and sizing shall be In accordance with Section
308 of Aldoama Flumbing Code (2006);
hanger strap or bonds Will not be permitted

|.& PLUMBING/CONDENSATE DRAIN FIFING:

A. All condensate drains shall terminate to Floor drains, indirect waste drains, dry-wells or
french drains With concrete pipe minimum 24" in diometer at 24" height filled With pea
gravel and 2" sand bed bottom gpproximately 36" In diameter with approved Iid cover
and anchored drainpipe not less than £" below grads; provide through condensate control
device as mansfactured by Trent Technologies, In Tyler, Texas called "CostGard”; deep
seal P-trops With cleanoute are NOT aceceptable For condensate drains at equipment.

B. Unless otherwise noted, all water piping shall be routed dbove sheet-rock ceilings and/or
in Walls er chases with offsets, as required, to miss obstacles; coordinate with other
trades prior to Installation.

C. No FVC plping or other materials shall be rovied or Installed In return air plenvms or free
pvlling mechankal rooms; Insulate vent stacks with PYC materials In these areas with
2" external R-6 duct wrap wWith FEK Poll backing and vapor seal wWith SMACNA approved
tape.

D. Hater piping below slab floor and finished grade shall be sleeved with 3/4" Armaflex
tubing insviation; insulation minimum length shall be three feet; piping shall be tested
at 200 P3| prier to earth fill and covering.

E. Water hammer arrestors shall be Installed at all water clozets, urinals, drinking Fountains,
washing machines, dishwashers, 4 tubs/shoners In accordance wWith PDI-WH20! #
ANSI/ASEE-ICIO-1996 as manvfactured by Wade or Sloux Chief. Devices to be
Installed Within & fest of valve served In het & cold Water lines. Size shall be "A" unlese
noted otherniee. Vert stacking 18 not permitted for Water hammer arrestors.

F. All copper pressure piping for potable water and condensate drains shall be soldered
entirely with silver solder wWith less than 0.2% lead per 2009 Alabama Plumbing
Code.

&. All nater pliping must be disinfected In accordance wWith 2009 Aldbama Plumiing
Code and verified by written report from the local ond State Boards of Health,

H. Ubility connections indicated on documents are the best information avallable to the
design engineer and shall be tield veritied by the contracter prier te installation.

l. All piping inverts will be established ofter finished floor elevations and utility sewer
inverts are determined.

.. Prior to cover-up or back-flll of seoll-Haste-vent ploing (below Finished grade/floor areas)
systems shall be filled with water and tested at ten (10) foot head with all fitings and
Joirts open for review by Ergineer and/or local bullding Inspection department. Any
pieing net nspected Will be remeved With damages to be fully repaired by this contracter.
After plumbing fixtures have been set and thelr traps filled wWith nater the entire santtary
sewer system shall be tested with alr pressure of not more thon 0.1 inches of water
column and smoke peppermint test. Perform the air an smoke test with an approved
smoke testing machine which will show a clear passage of smoke and air throughout the
entire system. The system shall be proven absolutely tight under such test.

K. All Water plping shall be tested at a minimum of 150 PS5l for 2 hours, With no leaks, prior
to Insulation or connectlons to local utllitles; review of test shall be by Engineer or local
ity officlal.

L. Route all temperature-pressure rellef lines to outside per 2006 Alabama Plurmicing
Code.

M. Route all vent lines to common stacks in order to limit roof penetrations; reof
penetrations shall be routed to backside of roof at all times; verity locations and slopes

at site.

N. All plping sizes shown are clear nat Inside dimensions.

©. All plping materials shall be of the following:

. Soll-Haste-Vent Piping

a. schedvle 40 FYC (solid) With solvent welding; thin-wall or core
type walls (coextruded core) are NOT accepted except for venting
systems only

2. Potable Water Piping

a. belon floor-type "K' soft copper (preseure tested) In compliance
With ASTM-B.2&

b. above floor-type "L or M" hard drann copper With ANSI-BI&.S 4
ASME-Bl6.22 soldered Joint fittings wWith 45TA tin-antimony
soldering; may use Rigld Viega ProPress fitting system In
accordance wWith manufactuere's published Instructions

¢. stop valves shall be bronze ball valves with stainless steel balle ¢
Teflon packing ¢ gaskets

d. contractor may use cpve material in compliance with ASTM-D2846
¢ SDRII above finished Floor for lines vp to 2" With schedule 60
cpve for lines above 2"; all must be approved by local Authority
Having Lrisdiction

2. Condensate Flping

a. copper typs 'L or M" hard dramwn or

b. schedule 40 PVC With solvent welding
4, Natural Gas Pleing

a. schedvle 40 black Iren steel per lecal code (IF required)
5. Insulation

a. ALL potable water piping, including hot water, hot Water return
and cold water piping (in non-conditioned areas and outside walls)
shall be 15" thick flberglase neulation (ASTM €547) wWith Universal
Jacket (secured wWith Feoster 25-T5); provide protection blocking &
shislds at each hanger; fittings shall be furnished wWith "Zeston”
plastic fitting covers; all joints shall be finished with Foster 30-36
§ reinforced wWith 20x20 glass fabric; Armoflex, RubaTex or
similer tubing insulation 1s NOT approved

b. All roof drains shall be insulated with 3/4" Armatlex tubing type
material for rated plenum sustems from roof drain areas to vertical
lhes Inside nsulated walls

&. Fipe Hongers

a. plpe hanger spacing and sizing shall be In accerdance With Section
302 of 2006 Aldbama Plumbing Code;
hanger strap or bands Wil net be permitted

b. hangers shall be Fee ¢ Mason Figure 364 With Figure 227
adlustable for copper pipe

¢. hangers for horizontal sanitary piping shall be expansion ring er
clevis type spaced no more than 5 feet apart; vertical pive passing
thru slabs shall be supported wWith Fes 4 Mason Figure 24| riser
clamps

1. Cleanouts

a. floor cleanouts (FCO) to be equal to Wade #N-6030-5V-2T5

b. outside cleanouts (COTE) to be equal to Wade #A-6030-5V-2 In
|&" square by &" thick concrete pad Flush with finished grade

c. wdll cleanout (NCO) to be equal to JR. Smith #4420

&. Valves
a. ball valves equal te Hammend #2806
b. check valves equal to Hammend #415
9. Meters

a. Hater meter/requlaters equal to Hays Model MT Serles In
underground vaull with traffic lid per lecal code

|©BackFlow Preventors

a. equal to Watts Model 909QT in underground vavlt with traffic 1d
per local code

. All water piping, outside bvilding, shall be buried minimum of 15" below finished grade
for freeze protection in accordance with 2006 Alabama Flumbing
Code.

Q. All floor dralns or Floor sinks serving le machines or simllar products shall be Insulated
with sealed 1/2" Armaflex tubing materlal from drain to a minimum of 1O feet down
stream; purpese ls to prevent possible condensation Issves; actual length maybe
Increased If se deemed necessary by Engneer.

R. All trap primers for floor drains shall be sloped o allow proper water discharge for
primers to floor drain unit.

S. Upon completion of project contractor shall fill all Floor drain traps With liquid mineral
oll for air tight seal.

4 PIPING SPECIALTIES:

A. Escutcheons: Chrome-plated, stamped steel, hinged, splii-ring escuicheon, with set scren.
Inside diameter shall closely fit pipe outside diameter, or outside of pipe maulation where
pipe Is Instlated. OQutside diameter shall completely cover the opening in Floors, walls,
or cellings. All exposed pipes, refrigerant lines and/or water piping ¢ drains under
cabinets or counters shall have escutcheons installed; this action also applies to piping
systems installed in mechanical rooms, outside structures or other exposed areas.

B. Unlons: Malleable-iren, Class 15O fer low pressure service and class 250 for hlgh
pressure service; hexagonal stock, With ball-and-socket Joints, metal-to-metal bronze
seating surfaces; female threaded ends.

C. Dielectric Unlens: Provide dielectric unions wWith appropriate end comections for pipe
materials in which installed (screwed, soldered, or Flanged), which effectively isolate
dissimilar metals, to prevent galvanic action, and stop corrosion.

D. Dielectric Waternay Fittings: Electroplated steel or brass nipple, With an Inert and non-
corrosive, thermoplastic. IIning.

E. Y-Type Strainers: Provide strainers full Iine size of comecting pieing, wWith ends
matching pliping system materials. Screens shall be Type 304 stanless steel, with 3/64"
perforations at 233 per square inch.

F. Sleeves:

l. Sheet-Metal Sleeves; IC gage, galvanized sheet metal, round tube closed With welded
longitudinal Joint.
2. Steel Sleeves: Schedule 40 galvanized, welded steel pipe, ASTM ASS, Grade A.

&. Mechanlcal Sleeve Seals: Modular mechanical type, consisting of Interlocking synthetic
rubber Inks shaped te continuously Fill annular space betneen plipe and sleeve, comnected
Hith belts and pressure plates which cavse rubber sealing slements to expand when
tightened, providing watertight seal and electrical msulation.

H. P-Traps and water piping underneath handicapped lavataries, sinks and drinking fountaina
shall be wrapped with "HANDG| LAV-GUARD" kits per American With Disabilities Act,
gz manusfactured by Truebro, Inc.

. Contractor shall maintain the integrity of all fire walls, structures, cellings and floor
systems with "METACAULK" approved fire system materials per UL-CAJ2I34 (celling-
tloor systems) or U-WL.2I8% (wall systems); verify actual ratings with architectural
constructlon documents; contact manvfacturer "RECTORSEAL" at BO0-23|-8245 for
additional Information.

110 AIR DISTRIBUTION:

A. All air distribution shall be air tight and free of leaks, and must be inspected for leaks
prior to installation of fan units or finished ceiling/floor systems; ductwork shall be
sedled with air duct sealer per SMACNA Standards and UL ratings.

B. All supply, return, exhavst and outside alr ducts shall be galvanized metal with 3"
external Insulation having vapor, retarding Jacket (FoK tgpe) With R-&5 value equal to
Johns Manville "Microltte"(formaldehyde-free product). Insulation shall comply with UL
181 ond must have flame spread rating of 25 and a smoke developed rating no higher
than 50. Apply white mastic fire rated duct insvlation sealer to all Joints and seams per
SMACNA Standards.

C. No ducts shall be internally insulated, unless otherwise noted.
D. Fibroue Ductboard systems are NOT approved.

E. Install flexible duct connectors at all fans, air handling units, roof-top-units, package units
and other air moving equipment.

F. All ducts are to have air extractors (adjustable type) on square or rectangular take-ofts
wWith spin-in volume dampers (ho scoops) on round or oval take-oftfs.

&. Square or rectangular 40 degree and 45 degree elbows shall have "air-foll" type turning
vanes, installed per SMACNA Standards.

H. Flexible ducts must comply with UL 181 and shall not exceed six feet In length;
remaining branch line shall be galvanized metal With R-2 external insulation and white
fire mastic sealant; flexible ducts are to have foll backing (FeK type).

l. The Interior face of all ductwork housing supply, return and exhavst air diffusers, registers
or grilles shall be painted "flat-black" so when viewed from below and above nothing
beyond surface of air device is visible.

J. Wherever the depth of a trunk duct is less the round runout duct diameter noted
contractor shall provide transition fittings (manufactured) of equivalent area to the round
duct.

K. All exhaust (including plumbing vents) shall be separated at least ten (10) feet from air

intakes.

L. Fire dompers shall be rated at a minimum of 2 hours per ULS55, equal to RUSKIN, with

approved access doors (insulated); dampers shall be FREE area type.

M. Install backdraft dampers, volume dampers, insect screens and approved weather proof

wall louvers or door grilles on all outside air Intakes.

N. All duct sizes shown are clear net Inside dimensions.
O. Ducts shall be properly supported from struciure per SMACNA Standards.

P. All square or rectangular ducts 24" Wide or larger shall be connected using "Ductmate”

type fittings; bar locks, "" locks, ete. for larger ducts wWill NOT be accepted for joints;
Joints smaller than 24" shall be screwed bar lock type With drives & mastic duct sealer.

Q. Galvanized metal ducts must be constructed In compliance wWith SMACNA "HVAC Duct

Construction" manval 2nd edition (1995) with Addendum No. | (II/47) for €40 material
using US Steel products; other galvanized metal from other countries (ovtside the USA)
shall be constructed of the following minimum gauge requirements using elther cross-
breaking, bead construction or mechanical stiffeners:

18 & Dol 5 s sus o s v e s o o 26 gauge

D) TSIB? & cos s i s o vmvs 5 o s 5 26 gauge

2} 19%20" & s v v v v e v s 5 T o 24 gauge

) QN DA s ox s o s e s vEn 8 8 R 22 gauge

5) 25"-26"........... ... 20 gauge

6) 21"36"........ .. 1& gauge

B BPER - o e 5w vws v vavn w5 o w04 & gouge

[ Sl © - S—— must verify with Engineer

Failure to comply with this requirement will result in complete product removal and
replacement at no additional cost to owner.

R. Provide |" duct liner as indicated in Mechanical Material Schedule for all AHU's and EF's

for acoustics using Armacell AP-CollFlex elastomeric closed cell foam; materlal

shall be properly applied, clipped and sealed per SMACNA Standards; products to have
hospital sealer or blological treatment; apply Iining to both supply and return ducts vt
NOT outside air intakes.

5. All supply, return ¢ exhaust air ducts shall have galvanized elbons with 3" (R-8.5)

external duct insulation at diffusers, grilles or registers; this requirement Is to prevent air
restrictions cavsed by typical flexible duct materials.

T. All supply main trunk ducts shall extend minimum of 24" beyond last air distrioution

device for "cushion-head" alr balance effect; fallure to comply with this request will
demand fleld adjustment by Installing contractor at each branch line With new control
products and additional re-testing by certified test-n-balance agent.

LIl SPECIAL PROJECT NOTES:

A. Entire bullding shall be pressure tested during certified test-n-balance effort to assure

positive bullding pressure of at least 25 pascal. Other rooms In bullding shall also tested
based on the folloning requirements:

l. tollet rooms, lockers, kitchens, outside storage or electrical rooms shall be
under negative air pressure from 0.0 to -.| pascal

2. office areas, work rooms, sanctuary rooms, class rooms, etc. shall be under
positive room pressure from 0.00 to 2.5 pascal

Certlifled room map testing and recording shall be submitted with certified system report
by project approved certified test and balance contractor. Project will not be accepted
untll this effort has been approved by project engineer.

B. Facllity materials used during the construction and operation of building shall In

compliance wWith government regulations for indoor air quality contaminants. Typleal

levels shall not exceed time weight averages (TWA) for CO (carbon monoxide) of 4 parts
per million for &-hour sampling, CO2 (carbon dioxide) 1000 ppm (TWA) or formaldehyde
0. ppm (TWA).

C. Water and sewer systems shall connect to local utllitles; verlfy at site prior

to Installation and connection; I existing systems are not adequate to handle additional
load requirements then contractor shall immediately notify Onners and Engineers.

D. Water heaters shall be mounted In steel pans With drain routed to outside area per code.
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E. HVYAC zone damper control system shall be either Carrier "Comtort Zone" with no
approved equals; systems shall come complete with the following components:

|. gevernor damper and room thermestat

2. by-pass domper and LOGIC contreller

3. nite set-vpleet-back function

4. time of day pregramming wWith T-day quartz clock

5. outdoor low ambient cortrol (30-35 degree F)

6. ovtdoor thermostat theat pump units only)

1. svetion line accumulators

&. oll pressure eafety switch

9. 5 minvte anti-cucle device for each compressor

I©. non-heat pump unlts to have hot gas by-pass sized ot one-half the tonnage
of the last stage of inloaded copacity

Il. veriable speed head pressure control i economizer cycle Is vsed

12. eplit systeme 1O tons and larger to have oil pressure satety snitch

F. Provide T-doy, 24-hour PARRASCON quartz time clocks, With battery back-up, for RCP,
Water heater and exhaust fon EF-4; locate clock at each device for easy programming and
set-up.

&. Install chrome drainage pipe at all sinks, lavatories and water coolers from P-trags with
tail-piece to wall sleeve; material to be same size, gavge and tupe os device specified;
PVC products shall not be used for any exposed components (Unless otherwise noted).

H. Some supply, return or exhaust air diffusers, grilles or registers are shown on dranings
directly below main alr trunk ducts for Information only; these lines must be rovted in
such mamner as to prevent direct sound nolse from main trunk ducts by elther side line
tap-in With 3 Foot flexible duct extensions or bottom drops With same length Flexible
ducts; verify exact requirements in Fleld with finished cellings prior to nstallation.

|. Water piping over 50 feet in "straight” length shall have pipe expansion joint to prevent
lecks due to building ¢ thermal movement; expansion joint loop maybe used in liev of
mechanical fitting if approved by project engineer.

J. All domestie hot water piping In Facllity shall be delivered at 140 degreess ©* to last fixturs
from tank unit unless otherwise noted: this 1s a mandatory requirement In an attempt to
control bacteria gromth Inside systems such as Legionello; tempered mixing valves shall
be Installed at each pornt-of-use in compliance with the American Soclety of Safety
Engineers section 016 for all showers, bath-tubs, lavatories and sinks; these devices
shall be Type T/P for control of both temperature and pressure as neted in ASSE 1016
With water tempered for delivery at 110 degrees F.

K. Back slde of all celling ditfusers, return alr grilles and exhaust alr reglsters shall have
factory applied foll-faced, R-& Insulation with 18] UL ratihg formed to fit contour of
procuct back; Insulation shall be continvously glved and sealed around cuter perimeter
of outer cone to form vapor tight seal; contractor shall seal Insvlation on connecting duct
at product to form a vapor tight seal at duct connection; cpproved sealont or foll-faced
UL approved duct tape maybe vsed with fire rated mastic as noted In specifications.

L. Cortractor maoy use "air admittance valve" in soil-waste-vent plumbing systems as
approved by local code for venting systems; products shall be as marvfactured by Studor
for models: Mini-vent, Maxi-vent, Redi-vent or Tec-vent {plenum 5g5tem5) with no
approved equals. Vents must be checked or serviced ih compliance with vendor
requirements; submit revised SV plumbing riser indicating items IF not so Indicated In
current documents; products must be Installed as recommended by metallation and
technical manvals Frem Studer; verify approval prior to bid effort.

M. Soll and waste piping or storm drain plping installed in structures over two stories shall
have expansion joints In vertical lines at each Floor n compliance with Charlotte Pipe &
Foundry reguirements for building mevement; verity exact location prier to installation;
lines shall be properly supported to allow for pipe movement using expansion jeint.

N. All mechanical air distriovtion systems, refrigerant piping, hot-cold water plping, storm
drainage systems and sanltary semer lines shall be Installed In compliance with local
selsmic reguirements ncluding hangers, supports, ebe. See architectural documents for
ssismic reguirements and category.

C. Plumbing contractor shall nstall rubber grommet b all wall mounted instantansous weater
heaters located under sink or lavatories between unit and wall to limit sound vieration
generated during unit operation.

P. During the entire construction phase of project HYAC contractor shall make every effort
to malntain a clean and healthy duct or alr distribution system. This actlon shall Include,
bt not be lImited to, completely capping each open duct end, Inclvding branch ducts and
Intakes, With minimum & mil plastic material. Fallire to comply wWith this requirement
may result In complete duct/system cleaning, flushing and Inspection by engingsr
approved certified agents with associated cost paid by project HYAC-mechanical
contractor. The purpese of this effort Is to assure overall system indeor air quallty.

Q. Extra effort was made during design te determine building room height requirements and
avdllable space. The decuments provided herein are “not' shep or fabrication drawings
and shall not be treated as such. It Iz the bldding contractors regponsiblilty to review all
dranings, specs, addendum, detalls, ete. prior to bid effort. Once contract has been
amarded, and dfter engineer has approved suomittal package, contracter may start shop
drawing effort, These documents MUST be submitted to architect, structural engineer,
general contractor and project mechanical engineer for revien. Any fabrication without
site visit for veritication of avallable space wWill not be approved.

112 APPROVED MANUFACTURERS

A. The following manufacturers are approved for products specified on construction
decuments:

. PLUMBING SYSTEMS
a) Water Closets: Kohler, Americon Standard or Manstisld
b) Wrinals: Kohler, American Standard or Manstield
¢) Lavateries: Kohler, Americon Standard, Elkay or Dayten
d) Snks: Kohler, Americon Standard, Elkay, Silver Cast or Dayton
e) Floor Drains: JRSmith or Zurn
t) Floor Sinks: JRSmith or Zurn
g Cleancute: Wade or Zurn
h) Valves: Hammords or ch1cago
I) Favcets: Kohler, American Standard, Mansfield, Delta or Chicage
J) Hater Coclers: Oasis or Hanwsley Tayler
k) Water Hecters: A.CSmith, Rheem/Ruud or State

2. HEATING & AIR CONDITIONING
a) Carrier, Trane, or Lennox

3. VENTILATION
a) Greenheck, Acme, Pern or Cook

4, AR PISTRIBUTION
a) Price, Metalaire, Carnes or Titus

LI3 IZENTIFICATION:

A. Equipment and plping Identification marking shall be black stenclled 3/4" high letters
applied over finished painting and shall comply With ANS| specifications, local codes or
as herein described. |dentification rmust include unit rumber, area served, flew direction
{alr, water, refrigerant, gas, etc.) and materlal type (supply air, return air, exhaust ar,
chilled water supply, chilled water return, ete). All valve tags are to be applied to valves
contrelling main, risers and branches. Valve tags shall be plastic not less than T-1/2"
Wide With 3/4" high stomped numbers and coded lettering.

B. All equipment, air distrioution and plping shall be properly Identifled and labeled For easy
understanding of systems and flows.

C. Water and refrigerant piping shall be labeled with painted color stencils (minimum 1"
high indicated material type (hot, cold, discharge, liquid, ete.) With Flow direction.

D. Duct systems (supply, exhaust, and return) to be labeled (same a8 piping) with directional
arron for air flow; labeling must be at equipment and every 20 feet of systems.

.14 ELECTRICAL/CONTROLS:

A. All arr handling vnits (AHUs) shall have In-line smeke
detector Installed In reburn alr plerums, o8 so noted in construction
documents; detectors shall be type as manutactured by "Honeywell", "Johnson-Controls"
or approved equal for photoeleciric-ienization type for 24 volts DC; units shall
automatically sound audible alarm, turn-off fans and send signal to fire control alarm
pane| per NFPAT2; contractor must provide and install detectors, compatible with fire
alarm system, With necessary niring, controls and transformers; If detectors and wiring
are provided by fire alarme contracter then HYAC contractor shall Install detectors In
ducts; I detectors are not compatible with Fire alarm system contractor shall purchase
correct unite to maintain fire alarm system certification and warranty; all system smoke
detectors to have remote Indicator light systems lecated In celling area directly above
room thermostats served by controlled unit (verity exact location prior to installation).

B. All controls, wiring, relays, transformers, starters, disconnacts and accesseries for HYAC
systems and equipment shall be under this contractor for a complete heating, ventilation
and air conditioning system.

C. Room thermostats shall be equal te Carrler Mode! "thermidistat" mounted at 42 Inches
above Finished floor; thermostats to be programmable tups with night set-up/set-back and
T-day clock functions with battery back-vp; digital thermestat controls shall be with bi-
metallic cetuated adjustment sensing elements and have Internal mounting plete ond
tomper proot blank cover plate in lisu of locking cover device; I manufacturer con not
provide tamper proof product then locking cover product maybe substituted (With
approval from Engineer); heat pump units shall have outdoor thermostats; all indoer Fans
shall be cycled "on" (BMART fan control) during normal occupancy for Facility air
balance with system operating at "auto" fan position during unoccupied periods; heating
and cooling cycles must be AUTG switched tups; control contractor shall guarantee the
control system nstalled to be free from defects and must provide service for one full year
after date of final Geceptance by Crner.

D. All centrol Wiring shall be plerum rated coble; wiring In Walls § exposed locations shall
be Installed 1n EMT per latest edition of the National Electrical Code, with correct turns
and pull-boxes.

E. Motor starters shall be supplied by HYAC Contractor and installed by Electrical
Centractor; motor starters must be approved wWith avtematic controls capable of making
frequent starts as device demands; horsepower rating each starter shall not be less than
the motor It controls; each starter shall be equipped with a TwinBreak tupe contact for
sach ungrounded lne to motor.

|.I5 PIPING INSTALLATIONS:
A. Ream ends of plpes and tubes, and remeve burrs. Bevel plain ends of steel pipe.

B. Remove scale, slag and dirt for both inside and outside of piping and fittings before
assembly.

€. Conceal all pipe Inetallations In walls, plpe chasss, utility spaces, above cellings, below
grade of floors, unless Indicated othernise.

D. Install plping free of sage or bends and With ample space between piping to permit proper
insulatlon applications.

E. Install exposed piping at right angles or parallel to bullding walls. Diagonal runs are not
permitted, unless expressly indicated on the construction documents.

F. Install piping I:Ight te slabs, beams, jolsts, columns, Walls and other permanent elements
of the bullding. Provide space to permit insvlation applications, With I' clearance outside
the Insuiation. Allon sufficlent space abeve removable celling pansls to allew For panel
removal.

6. Locate groups of plpes parallel to each other, spaced to permit applying full insulation
and servicing of valves.

H. Install drains at low points in mains, risers and branch lines consisting ef a tee fitting,
3/4" ball valve, and a short 3/4" threaded nipple and cap.

. Wall Penetrations: Seal all plpe penetrations through Interlor and exterlor Walls using
sleeves and mechanical sleeve seals. Plpe sleeves smaller than &" shall be steel; plpe

sleeves 6" and lorger shall be sheet metal.

J. Fire Barrler Penetrations: here pipes pas through fire rated walls, partitions, cellings,
or tloors, the fire rated integrity shall be maintained with "Metacaulk® material.

K. Use pipe fittings for all changes in directions and all branch connections.
L. Remake lecking Joints using new materials.

M. Install strainers on the supply side of each plping control valve, pressure reducing or
requiating valve, solencld valve, ond elsenwhere as required.

N. Install unlens adjacent to each valve, and at the final connsction to each plece of
equipment and plumbing fixture having 2" and smaller connections, and elsenhere as
required.

O. Install Flanges In plping 2-1/2" and larger, ad)acent to each valve, at the final connections.

. Install dislectric unlons to cornect plping materials of dissimllar metals In dry and wWet
piping systems (water, steom, gas, compressed dr, vacuum).

Q. Refrigerant lines under slal floors or below grade shall be Installed In PYC schedule
3034; seal open ends with proper slope per manfacturer recommendations.

R. All underground piping shall be painted Rith G minimum of twe coats of black asphaltum;
material smbeddsd In concrete need not be painted. Plpss protruding through concrete
floors shall be bitumastle coated at the polnt of breach.

116 SEGUENCE OF OFERATIONS FOR HVYAC SYSTEMS:

A. All heat pump systems whether spilt remote type or package shall perform as tollows:

I} room thermostats shall be digital programmable type with aute change over for
heat-cocl mads with 2 hour occupant over-ride

2) upon pre-determined time of day, approximately one hour before tacility scheduled
opening, Indeor fan shall cycle to "on' peosition for continued ventilation with
room temperature to maintain comfort level between TO-T5 degrees F for cooling
mode and 62-13 degrees F for heat set-point

3) at the end of scheduled day when bullding occupants have vacated facllity systems
shall continve to operats for approximately ene additional hour at occupied set-
points for both auto changeover and fan vertliation to assure structure purgng

4) during cceupied and unoceupled periods system dsehumidification shall be
centrolled by wall mounted digital humidistat or thermeostat with bullt-in humidiby
control component; set-point for this device shall be set at 55% dehumidification
or as 50 noted in construction documerts; products shall maintaln facility
dehumidification requirement by energizing HYAC equipment via hot gas reheat
or 'heat-plpe" technology; electric re-heat methed s not Geeeptable methoed for
this feature

5) after facllity 1s vacated mechanical system thermestats shall cyele Indoor fans to
"oute" posttion with Indoor temperatures allowed to rise to 80 degrees F for
cooling mode and drop to 55 degrees F For heating mode

&) It systems are designed using "Demand Centrol Ventilotion™ (DCV) as provided
by Carrier Corperation with remote room sensor, products shall bs set to open
outside air dampers to full cpen position upon rise In room carbon-dioxide |levels
above TOOppm With dampers closing completely or minimum demper setting as
30 noted in documents

1) effort shovld be made to program system start-up 1n morning or occupled perlod
alloning units to be staggered to Iimit bullding slectric demand charge; this cycle
maybe approximately 15 minvtes apart or as determined by local uvtlliby

&) electric heaters used for auxiliary or secondary heat shall only be energlzed upon
call for system defrost cycle to Imit cold air discharge by Indoor blowers during
heating cycle or when outdoer alr temperatures demand based on factory set-point;
room thermostat shall have outdoor thermostat to assure this compliancs

d) all electric heaters weather used for primary or secondary heat shall be staged in
complianee wWith state energy codes

B. Systems wWith autdaor alr for ventliation shall have len leakage 24 volt motorized
dampers at louvers, vent cops or hoods controlled by Interlock relay at AHU, RTU or
PAC units with velume neted In document schedules. These dampers shall open to set
position upon activation of Indoer Fans. Sustems using carbon-dioxide detectors for
control shall agen to minlmum damper position when unik Indoor fans are energlzed with
full cpen position from room CO2 detectors. Once room |levels have been satisfled by
room CO2 sensor then dampers shall move back te minimum setting with products in full
closed once indgor fans cycle oft.

€. Minimum damper settings shall be adjusted based on bullding pressure as Indlcated In
specifleations. Centractor shall have certifled test-n-balance firm assure compliance with
this requirement to prevent bullding from operating under negative pressure.

D. IF construction documerts demand economizer package with elther powered exhaust or
baremetric relief then effort should be made to cperate components based on enthalpy
controller as required by vendor manufacturer. Contractor te connect CO2 tunctions te
economizer package for bullding ventllation as se required by vender marufacturer.

E. Building aystems using natural gas as primary heat source shall be programmed as 3o
noted In this sectlon With heat exchongers staged for low AND high heat depending on
Faall[tg-spaas load requ1rements. E:lngle rooms served bg several units (1e. church
sanctuary, fellowship hall, auditorim, ete.) shall have gas heating systems set to low heat,
unless otherwise noted, to prevent over-heating of space

F. All tacllity exhaust fans, make-up air fans, supply fans and/or fly fans shall be cortrolled
as 50 noted in schedules. Efort shall include time of day programming for 24-hour, T-day
function as stated with actual kuilding operation determined by owner. Fans controlled
by room light switch with time delay on break shall energize room fan when space lights
are turned "on" with fans continuing to operate agproximately 5 mirutes after rosm light
Is turned off to purge space of any un-Wanted cdors.

LIT OPERATIONS & MAINTENANCE:

A. The requirements of this section must comply with ASHRAE 62.1-2010 for all
mechanical and ventilation systems installed and/or renovated at this facility. The
ventilation systems shall be operated ond maintained at a minimum In accordance wWith
the provisions of noted standard.

B. Yentllation system design, operation and maintenance shall be reevaluated when changes
in building use or occupancy category, significant bullding alterations, significant changes
in occupancy density, or other changes Inconsistent with system design assumptions are
made.

€. An operation and maintenance marual, either written or electronic, shall be developed and
maintained on site or in a centrally accessible location for Working |ife of the applicable
mechanical and ventllation systema. Thie manual shall be updated as necessary. The
manual shall Include, ot @ minimum, the operatlon and mantenance procedures, final
design dranings, operations and maintenance schedules and any changes made thereto,
and maintenance requirements and frequencies detalled In ASHRAE 62.1-2010.

D. Mechanical and natural ventilation systems shall be operated and maintained in a manner
consistent With the Operations end Maintenance Manval er as required by Table &-|
"Minimum Maintenance Activity and Frequency" per ASHRAE 62.1-2010.

E. Filters and air cleaning devices shall be replaced or maintained at a minimum of every
30 daye during Inltlal start-up with addltlonal cycle of BO-90 days depending on actual
bullding usage and traffic patterns. Additional cleaning and/or replacement may be
required as set forth in Operations and Malntenance Manual Gs recommended by
monufacturer.

F. Qutdeor air Intake dampers, contrels, actuaters and Indoor fan motors must be checked
once every three months. These devices shall be visually Inspected or remotaly montored
to verify that the are functioning in accordance with Operation and Maintenance manuals.
Physical domage to louvers, vent caps, screens, ete. shall be repaired if such damage
impalre thelr function In preventing contaminant entry. The total quantity of outslde alr
to dlr handling equipment shall be measured and verlfled once every five years With
tolerance rate of 5%+,

&. Detumidification colls (AC coils) shall be visually Inspected for cleaniiness ond microbial
growth ne less than once a year or as specified in Operation and Malntenance manuals
and shall be thoroughly cleaned when fouling or microbial growth is cbserved.

H. Drain pans shall be visually inspected for cleanliness and microbial growth at a minimum
of once per year during the cooling season and must be cleaned it necessary. Areas
adjacent to drain pans that were subjected to wetting shall be investigated, cleared if
necessary, and the cause of unintended Wetting rectified.

. Qutdoor Intake louvers, bird-bug screens, mist eliminators, and adjacent areas shall be
visually iInspected for cleaniness and Integrity ot a minimum of once every six months
and cleaned as needed. When vislble debris or visble biclegleal material s observed, It
shall be removed. Pysical damage te lowvers, sereens, or mist eliminaters shall be
repalred if such damage Impairs thelr function In preventing contaminant entry.

J. Sensers whese primary function is dynamic minimum outdoor air contral, such as demand
control ventilation, carbon-dioxide detsctors, flow stations, etc. as well as heating and
cooling shall have thelr accuracy verifled at a minlmum of every six months. A sensor
er control Falling to meet the accuracy specifled shall be recallorated or replaced.

K. Cutdoor air flow veriflcation shall be checked every five years. If measured minimum alr
Flow rates are less than the design minirum rate (+-10% balancing tolerance) then they
shall be adusted or modified te bring them to the minimum design rate or evalvated o
determine If the measured rates are In compllance With standard ASHRAE 621-2007.

L. The space provided araund mechanical equipment shall be kept clear for reutine
maintenance, repdirs and inspections.

M. Fleor drains n mechanical reoms must be Installed and maintained to preve.nt transporl:
of contaminants from the floor draln to the mechanical room In both ducted and plerum
type spaces.

N. ANY visibls microblal contamination shall be Investigated and rectifled Immediately.

0. Water intrusion or accumulation in ventilation and air conditioning systems or
compenents such as ducts, plerums, air handlers, equipment, etc. shall be investigated and
immediately rectifled.

P. All pumps, contrels, timers, flow switches, cireult setlers, mixing valuss, ete. for water
heating systems shall be visually nspected once a year to assure original design
performance. Iltems not functicning properly shall be recallbrated or replaced to maintain
compliance.

G. Water heaters, expansion tanks, ete. shall be inspected and veritied a minimum &f once
every six months. This effort shall include adustments to assure temperature settings in
complignee wWith design and maintenance manvals. Compenents net performing must be
recallerated or replaced immediately.

R. All floor drain traps shall be fllled with mineral ol seml-annually to prevent sewer gas
from lecking Into condiiloned spoce.

|.1& EXECUTION:

A. Contractor shall pay for all inspection permits, certificates, meters, connection fees,
systems charges and license fees in connection with his/her work.

END OF SECTION 15100

IT IS THE RESPONSIDILITY OF THE CONTRACTOR TO
VERIFY , CHECK AND COORDINATE ALL DIMENSIONS
AND REQUIRED MINIMUM FLOOR ELEVATIONS.

NOTIFY ARCHITECT/OWNER OF ANY DISCREPANCIES
PRIOR TO COMMENCEMENT OF CONSTRUCTION .

THE USE OR REUSE OF THESE DRAWINGS WITHOUT
WRITTEN APPROVAL BY ARCHITECT/OWNER IS
PROHIDITED .
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