REPAI R/ ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG #13330
VANDENBURG Al R FORCE BASE

SECTI ON 15100
GENERAL MECHANI CAL REQUI REMENTS

PART - 1 CGENERAL
1.1 DESCRI PTI ON

A Rel at ed Docunents:

1. The ot her Contract Docunents conpl enent the requirenents of this
Section and apply to this Section.

2. Division 1 - General Requirenents applies to the Wirk of this
Sect i on.

3. VWere requirenents of this Section exceed those in other Contract
Docunents, Contractor shall conply with the requirenents of this
Sect i on.

B. Codes and Regul ati ons:

1. In addition to conplying with the specified requirenents, conply
with pertinent regul ati ons of governnental agencies having
jurisdiction.

2. In case of conflict between or anong specified requirenments and
pertinent regul ations, the nore stringent requirenents will govern
when so directed by the Contracting Oficer.

C. I ncl uded: Work includes, but is not necessarily linmted to the
fol | owi ng:

1. Heating, Ventilating, Air Conditioning and Bal anci ng

2. Pl umbi ng

3. Fire Protection

4. Carpentry and netal Work required for Wrk of this Section and not
specifically shown under another Section. Openings in concrete or
masonry construction shall be either core drilled or sawcut unless
i ndi cated ot herwi se on Draw ngs.

5. Excavati on and Backfill

6. Denol i ti on:
a. The Denvolition Plans were prepared for the conveni ence of the

Contractor. The Contracting O ficer does not represent that
all items, which may require denolition, have been shown. It
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shall be the responsibility of the Contractor to carefully
exam ne the site and the Contract Docunents and to perform
all dermolition and reconstruction, which may be required for
t he proper execution, and conpletion of work.

7. Rel at ed Work:
a. Pai nti ng
b. Cutting and Patching

C. Low vol tage el ectrical control

DEFI NI TI ONS
Furni sh: Purchase and deliver to job site in new condition

Install: Receive and store at job site until required; place secure
and connect; furnish required appurtenances.

Provi de Furnish and install as defined above.

Section: Refers to a Section of these Specifications.
Standards: The nost recent issue approved and accept ed.
PRQIECT RECORD DRAW NGS

Conply with pertinent provisions of Architectural Sections.
SERVI CE | NTERRUPTI ONS

VWhen Work of this Section requires tenporary shutdown of existing
systenms for connections, the shutdown shall be nmade only during pre-
arranged time agreeable to the Oaner.

CORRELATI ON, | NTERPRETATI ON AND | NTENT OF CONTRACT DOCUMENTS

The Drawi ngs are in general nmade to scale and the Contractor may
obt ai n approxi mate di stances and di nensions by scaling the Plans. It
is distinctly understood, however, that it is done entirely at the
Contractor's responsibility. The accuracy of the Draw ngs is not
guaranteed. Refer to Architect's Plans, Specifications and Room
Schedul es for construction details, which will affect the Wrk and
equi prent. Examine the Architectural, Cvil, Structural, Mechani cal
Electrical, Fire Protection and Drawi ngs and Specifications to ensure
that this Worrk does not conflict with the above trades. Pl unbing,
Mechani cal and El ectrical Drawings are largely schematic, and,
therefore, do not necessarily represent the exact installation. It
shall remain the Contractor's responsibility to cover all conditions
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on prepared Shop Drawi ngs and by arrangenent in the field. Nothing on
these Drawi ngs or Specifications shall be construed to permt Wrk not
conforming to all applicable codes and regul ati ons.

PART - 2 PRCDUCTS
2.1 ACCESS PANELS

A If not called for under other Sections, furnish Mlcor, El ndor, or Jay
R Smith access panel s where shown on the Drawi ngs or required for
mai nt enance access to conpleted Wrk of this Section. Submt size,
type, and |l ocation of proposed access panels not specifically shown,
for review by the Contracting Oficer

B. Access panels shall be constructed of 16 gauge prine coated steel or
stainless steel with screwdriver operated cam |l atch, conceal ed hi nges,
and fire rating equal to adjacent construction

C. Provide flush type doors with

1. Stainless steel finish for tiled surfaces.

2. Prine coated finish for other surfaces.

2.2 FLASHI NG

A Provide watertight flashing at all openings through exterior walls and
roof .

2.3 BELT DRI VES

A Al belts shall be "Vee" type, or approved equal. Sheaves shall be
adj ustabl e and shall be sized to drive fan at schedul ed RPM when set
at mdpoint of adjustnment range. All belt drive assenblies shall be
rated at 150% of drive notor horsepower. Suitable belt guards shal
be provided over all drive assenblies. The Contractor shall change
any belts and drives as may be necessary to produce the specified CFM

2.4 VI BRATI ON | SCLATI ON AND NO SE CONTROL

A Al fans, heating and ventilating units, air conditioning units,
bl owers and simlar equipnent shall be securely mounted to or
supported fromthe structure

B. Isolate all bare piping fromstructural nenbers or hangers with
"Trisol ators” or approved equal insulating sleeves. Install hangers
on outside of insulated jacket on all insulated |ines.

2.5 WEATHERPROOFI NG
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PART -

3.

A

1

A

Al'l equi pment exposed to weather shall be protected by neans of a
suitable finish. Al fan cabinets, roof-nounted equi prent, and
ductwork shall be fabricated in such a manner to prevent |eakage

t hrough seans and joints. Hoods shall be provided over notors, belts,
and ot her devices to insure against danage by water. At all l|ocations
wher e pi pes and/ or ducts penetrate exterior walls, or roofs, suitable
rain tight flashing shall be provided.

ELECTRI C MOTORS AND ELECTRI CAL DEVI CES

Al Electric notor current characteristics are as shown in equi prent
schedul es on drawi ngs and as specified hereinafter in this
Specification. The Contractor shall refer to the Electrical Plans and
shall confirmall notor voltage and phase characteristics before
processing submittals or ordering equipnent. [If any equipment is
installed different fromthe supplied electrical power, it is the
contractor’s responsibility to correct equi pment to the proper

el ectrical characteristics.

Al electrical devices of a type normally listed by Underwiters
Laboratories, Inc. shall bear U L. |abel of approval, or be listed by
t he Laboratori es.

3 EXECUTI ON
DEMOLI TI ON

Renove all heating, ventilation, and air conditioning equipnrent, fans,
ductwork, supply, return and exhaust grilles, supports, controls

i ncluding thernostats, control wire, conduits, control panels and any
rel ated equi pnment as indicated or noted on plans. Dispose of as
directed by Omner.

Renove all plunmbing fixtures and fittings, water piping, gas piping,
equi prent, and supports as indicated on plans. Dispose of as directed
by Oaner.

Any piping or ductwork to be reused to conplete the project shall be
capped i medi ately after renoval of the denolished piping or ductwork.

Al'l existing piping and ductwork "to remain" shall be firmy secured
with tenporary supports approved by the Contracting O ficer until
final supports or installation is conplete.

Any waste piping including vents and drains, to be reused to conplete
the project shall be capped i medi ately after renoval of the
denol i shed piping. Cap or cover any open drains “to remain” prior to
denolition work.
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Al'l existing water and waste pipe "to remain"[Shall be flushed out
prior to connection to any new work. Al ductwork shall be bl own out
prior to the installation of new diffusers and grilles.

XUWMJ #96- 1215 B/ C

Al'l mechani cal or plunbing equi pnrent or fixtures to be reused shall be

stored and protected in a clean area. The itens shall be thoroughly
cl eaned before reinstallation

Any existing piping in a denolished area, and not shown on the plans,
shal |l be rerouted and reconnected to piping outside of the denolished
ar ea.

GENERAL EQUI PMENT | NSTALLATI ON REQUI REMENTS

Install equipnent to provide good appearance, easy access, and
adequat e space to allow repl acenment or mai ntenance. Provide bases,
supports, anchor bolts, and other itens required to achieve this.
Installation shall be | evel and adequately braced.

Equi pnrent shall operate quietly and wi thout objectionable vibration
Such probl enms, other than from specified equi pnent operating at
optimum conditions, shall be the Contractor's responsibility and shal
be elimnated as directed by the Contracting Oficer

COORDI NATI ON OF WORK

Coordinate Work of this Section with Wrk of other Sections to avoid
conflicts. Provide drawi ngs where required. Relocate Wrk done

wi thout regard to requirenents of other Sections as directed by the
Contracting O ficer.

Insure that Work of other Sections is suitable to accommpdate Wrk of
this Section. Pay costs of corrective Wrk

ADEQUACY OF FURRI NG

Conceal piping and ductwork in spaces provided unless specifically
shown otherwi se. |f spaces are inadequate, notify the Contracting
Oficer intime to avoid unnecessary Wrk

PROTECTI ON AND CLEANI NG

Protect equi pment fromdirt, noisture, and mechani cal damage during
construction. Restore danaged equi pnment to original condition

Keep interior of piping and ductwork free of foreign material during
construction. Flush piping systens with test nmedi um specified under
Pi pi ng Tests before installing appurtenances or making fina

connecti ons.
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CLOSI NG I N OF UNI NSPECTED WORK

Do not conceal or cover Wrk before tests and observations are
conpl eted. Uncover Wrk prematurely closed in and repair resulting
damage to all Wirk, if requested by Contracting Oficer

DAMAGE

Repair or replace itens damaged by | eaks or overfl ow from Wrk

provi ded under this Section and for any damage to any part of the
prem ses caused by noving material into the building, for a period of
1 year after acceptance of the Wrk by the Contracting Oficer

TESTS

Furni sh all test punps, gauges and equi prent. Test all safety
control s and devi ces.

For air tests, install a calibrated test pressure gauge in the piping
systemto observe any loss in pressure. Calibrate the test pressure
gauge within 15 days before use and certify by initial and date on a
sticker applied to the dial face. Miintain the required test pressure
for the tinme indicated. Brush joints with a soapy water solution to
check for leaks if the required pressure cannot be naintai ned.

After any test, repair all |eaks found as directed and re-test as
necessary until the systemis proven tight.

Bef ore applying test pressure to any piping systens the Contractor
shal |l be responsible for isolating all equipnment e.g. control valves,
regul ators, relief devices, tanks and any other |ine accessories,

whi ch woul d ot herwi se be damaged by the test pressure

1. Soil, Waste, Vent, Roof, and Condensate Drainage:

a. Entire System Tightly close all openings except the highest
one. Fill to overflowing with water.

b. Sections of System Tightly close all openings except the
hi ghest opening of the section under test. Fill section with
water to test each section with a mni num 10-foot head of
wat er except for the uppernost 10 feet of the system

C. Allow to stand one (1) hour before the inspection starts.

2. Donestic Water: Fill with water and test at 150 psig. Retain for
four hours.

3. Gas Piping: Air test to pressure equal to one and one-half tines
t he design pressure, but in no case less than 50 psig. Retain for
four hours.

ARCHI TECT PRQJECT 98050. 00 15100 6



REPAI R/ ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG #13330
VANDENBURG Al R FORCE BASE

1

1

9

10

4. Refrigerant: Pressurize the systemw th nitrogen to 150 psig and
hold for 24 hours with no drop in pressure; test joints and
equi prent for evidence of |eaks after satisfactory pressure test.

5. After all Systenms have been tested as outlined, all flow rates
shal | be bal anced, and all control devices adjusted. See Section
15600.

The equi pnent and installations shall be operated by the Contractor
and he shall denpnstrate that all Systens are perform ng according to
the requirenents of the Plans and Specifications and to the

sati sfaction of the Contracting Oficer

CUTTI NG AND PATCHI NG

The Contractor shall do all cutting and patching which may be required
for the installation of the Woirk under this Division of the

Speci fications. Patching shall be of the same quality, materials and

finish as, and shall match accurately, all surrounding construction

No cutting of the Structure shall be permtted w thout the approval of
the Contracting Oficer

VWer ever concrete or paved surfaces are cut to provide for the
installation under this Section, the Contractor shall restore the
surfaces to their original condition. Subgrade materials, concrete,
and paving materials, along with the placenment of sanme, shall be in
accordance with the respective Sections of this Specification as they
apply to the installation of such materi al

EXCAVATI ON AND BACKFI LL: (Buried pipes within the building walls and
to 5 feet fromthe building.)

Dig trenches straight and true to line and grade; bottom shall be |eft
snoot hed of rock points. Pipe shall be supported for the entire

| engt h on undi sturbed, original earth. The m nimumtrench wi dth shal
be 16" and all pipe shall be 2 feet below the finished grade, m ninmm
wherever conditions permt. Sewer pipes to be bel ow grade as
necessary to neet the slope and invert on the Drawi ng. Whenever
substantial variations of pipe bury is indicated by field conditions,
t he proposed changes in depth of bury shall be submtted, in witing,
to the Contracting Oficer for approval.

Al piping shall be laid on a bed of clean dry sand not |ess than 6"
thick. The space between the pipe and the sides of the trench shal

be backfilled with clean dry sand to a point 6" above the crown of the
pi pe. Both sides of the pipe shall be filled at the sane tine.

The remai nder of the trench shall be backfilled with native soil in
lifts no greater than 12" and shall be nechanically conpacted by
tanping so to maintain a mninumrelative dry density of 95%
determ ned by California Inpact Test Method No. 216.
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D. Al'l backfilling shall be brought flush with finished subgrade.

E. Excess material shall be removed fromthe site. Trenches shall be
backfilled i mediately after approval .

1.11 EXCAVATI ON AND BACKFI LL: (Buried pipes beyond 5 feet fromthe to
buil ding walls.)

A The Contractor shall excavate for the installation of underground
pl unmbi ng pi ping, and shall performall Wrk to acconplish required
excavation. Should it be required to cut asphaltic pavenent, such
pavenment shall be sawed or cut, to a depth necessary to bring about a
straight Iine break parallel to sides of the trench, so as not to
di sturb the adjoi ning pavenment. All Work during its progress and
after its conpletion shall conformtruly to |lines and grades given by
the Contracting Oficer

B. The width of the trench shall not be |less than twelve (12") inches, no
nore than twenty-four (24") inches greater than the outside dianeter
of the barrel of the pipe to be laid therein. Were sheeting is
required, this width shall be increased by the thickness of the
sheet i ng.

C. Shoul d the trench be excavated to a greater depth than that given by
the Contracting Oficer, the Contractor shall bring such excavation to
the required grade with such material as the Contracting Oficer may
designate, notwi thstanding that it may be necessary to bring such
material fromother localities or to purchase suitable material; and
the trench shall be tanped, as directed by the Contracting Oficer
The required work shall be at the Contractor's expense.

D. The material excavated shall be deposited along the side of the trench
in such a manner as to create the | east inconveni ence possible.

E. Speci al care shall be taken to have all fire hydrants and gate val ves
on water mains kept accessible at all times. The Contractor shall not
obstruct the gutter or any street or driveway, but shall use al
proper neans to provide for the free passage of surface water al ong
the gutters into stormwater inlets. He shall provide channel s where
necessary, suitable to the Contracting Oficer

F. VWer ever necessary, the side of the trench shall be sheeted and braced
in strict accordance with the rules, orders and regul ati ons of the
Division of Industrial Safety of the State of California. |If water or

qui cksand is encountered, it nmay be necessary to sheet the trench
solid with the type of sheeting suitable to the Contracting O ficer

G The Contractor shall cooperate with the Contracting O ficer and
mai ntain access to all areas required by the Contracting Oficer. The
Contractor shall be liable for all damages suffered by the Contracting
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Oficer resulting fromthe contractor's negligence or |ack of
cooper at i on.

Surplus earth fromthe trenches, after conpacting, shall be renoved
and di sposed of by the Contractor unless otherwi se directed by the
Contracting O ficer.

VWhere groundwater or soft, yielding or otherw se unsuitable materi al
is encountered in the bottomof the trench, which in the opinion of
the Contracting Oficer is an unsuitable foundation for the pipe, such
material shall be excavated fromthe full width of the trench to a
depth satisfactory to the Contracting Oficer. Said depth shall be a
m ni mum of six (6") inches. The resulting space shall be backfilled
wi th inported beddi ng properly conpacted to give adequate pipe
support.

Al piping shall be laid on a bed of clean dry sand not |ess than 6"
thick. The space between the pipe and the sides of the trench shal

be backfilled with clean dry sand to a point 6" above the crown of the
pi pe and both sides of the pipe shall be filled at the sane tine.

The remai nder of the trench shall be backfilled with native soil in
lifts no greater than 12" and shall be nechanically conpacted by
tanping so as to maintain a mninumrelative dry density of 95% as
determ ned by California Inpact Test Method No. 216.

Any asphal tic pavenent cut for the purpose of installing underground
pi pi ng shall be replaced and shall conformin kind and quality to the
type of pavenment renoved, but, in no case |less than 12" of base rock
be pl aced beneath the pavenent. \Were plant m x or asphaltic concrete
surfacing exists, pavenent shall not be less than 3" in thickness

unl ess ot herwi se authorized by the Contracting Oficer

| NSTALLATI ON OF PI PI NG DUCTWORK AND EQUI PVENT

The installation of piping, ductwork and equi prent shall be made in
such a manner to clear beans and obstructions. Do not cut into or
reduce the size of plates or any |oad carrying nenbers w thout
approval of the Contracting Oficer. Check Drawi ngs and Work of
others to prevent interference. Deviations of the Wrk determ ned by
the Contracting Oficer shall be installed by the Contractor w thout
addi ti onal cost.

Install piping and ductwork pronptly, cap or plug open ends of pipe.
No pi ping shall be permanently covered by constructi on before

i nspection and approval. Piping and ductwork shall be installed in a
first-class manner in accordance with best practice and
reconmendati ons of the nmanufacturer

Conceal piping and ductwork unless indicated otherw se. |nspect each
pi ece of pipe, tubing, fittings and equi pnent for defects and
obstructions. Renove defective material fromsite. |Install piping
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A

generally level, free of traps and unnecessary bends to conformwi th
bui | di ng requirements, and provi de space for other work. Piping to be
free of unusual noises. Avoid any possible gal vanic action by
isolating dissimlar nmetals with suitable Dielectric Insulating
Fittings.

Unl ess called for otherwi se, hereinafter in this Specification or by
specific detail on the Drawings, all water pipes in contact with
structure and/ or hangers shall be suitably isolated. |In the case of
uni nsul ated pipe, "Trisolators" or equal shall be used.

Prot ect enanel ed or polished equi prent from damage, tool nmarks, etc.
STERI LI ZATI ON OF PI PES

After prelimnary purging of the Systens, the entire donestic potable
wat er system pertaining to Wrk under this Contract shall be
chlorinated in accordance with American Water Wrks Association, State
of California Health and Safety Code procedure for disinfecting water
mai ns. A thorough flushing operation shall be run upon conpl etion of
sterilization. Contractor shall then arrange with |ocal health
authority for test on mains and water systens and provide three (3)
copies of test results to the Contracting O ficer.

OPERATI ON AND | NSTRUCTI ON

The Contractor shall furnish conpetent Technicians to supervise start-
up operations of equiprment specified by the Contracting Officer and to
instruct Owmer's operators. The Contractor shall furnish six conplete
sets of operating instructions and service manuals to the Contracting

Oficer.

Instruction period shall be started after instruction books and
servi ce manual s have been submitted to and approved by the Contracting
O ficer and shall be at hours (regular and non-regul ar) arranged by
the Contracting Oficer

Service manual s shall include oiling, cleaning, and servicing data,
conpiled in clearly and easily understood formand in a durable

bi nder. Data shall show all serial nunbers of every piece of

equi prent and conplete list of replacenent parts.

Charts and operating permts shall be nounted and be | arge enough to
be read easily and provided in a neat nmetal or wood frame under gl ass.

Provi de six unnmounted copies of all charts to the Contracting Oficer.
SElI SM C BRACI NG

It shall be required that pipes, ducts and conduits be supported and
braced per the SMACNA "Seismic Restraints Manual GCuidelines for
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Mechani cal Systens", 1991 Edition, and 1993 Appendi x "E' addendum or
approved equal

B. VWhen the SMACNA "Seismic Restraint Manual Guidelines for Mechani cal
Systens" does not specifically address the size of duct or pipe to be
braced, the followi ng shall apply:

1. Al'l ducts shall be braced and guyed to prevent |ateral or
hori zontal swing to the satisfaction of the Contracting O ficer
and State |nspector

2. Al'l pipes shall be braced and guyed to prevent |ateral or
hori zontal swing to the satisfaction of the Contracting O ficer
and State Inspector. Absolutely, no "Plunber's Tape" shall be
used anywhere on this project.

C. The SMACNA Manual can be obtai ned through SMACNA (VA) at (703) 803-
2989. It is strongly recommended that this manual be obtained prior
to the start of any work.

END OF SECTI ON
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SECTI ON 15300

FI RE PROTECTI ON SYSTEM

PART - 1 CGENERAL
1.1 DESCRI PTI ON

A Rel at ed Docunents:

1. The ot her Contract Docunents conpl enent the requirenments of this
Section and apply to this Section.

2. Division 1 - General Requirenents and Section 15100 apply to the
Wrk of this Section.

3. VWere requirenents of this Section exceed those in other Contract
Docurents, Contractor(s) shall conply with the requirenents of
this Section.

B. Codes and Regul ati ons:

1. In addition to conplying with pertinent codes and regul ati ons of
Aut horities having jurisdiction, conmply wth:

a. Recomendati ons of the Authority having jurisdiction.
b. Pertinent recomendati ons contained in NFPA Codes.
2. In the event of conflict between or anong specified requirenments

and pertinent regul ations, the nore stringent requirements wll
govern when so directed by the Contracting Oficer

C. I ncluded: Work includes, but is not necessarily limted to the
fol | owi ng.
1. The Work covered by this shall include furnishing all |abor,

mat eri al, equi pnent and services to construct, install and place
in operation, the conplete Fire Protection Systemto the extent as
i ndi cated and as shown on the Draw ngs and specified herein.

2. Provi de a NFPA 13 design which is conplete in all regards
i ncludi ng, but not necessarily limted to:

a. Connection to utility main including required val ves,
fittings, and simlar itens.

b. Under ground pi ping pertaining to the Wrk of this Section
i ncluding required pipe, valves, thrust bl ocks, trenching,
backfilling, and simlar itens.
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C. Fire riser with required accessories.
d. A conpl ete overhead sprinkler system
e. Access panels for conceal ed val ves.

3. otain and pay for all licenses, permts, and fees required for
this Work when applicable.

4. Secure required approvals for the conplete Fire Protection System
in accordance with pertinent requirenents of the Authority having
jurisdiction.

D. Rel ated work not included in the specification section:

1. Al electrical Wrk, wiring, fire alarmWrk, fire extinguishers,
nmoni toring systenms and snoke detectors are by others.

2. Pai nti ng of exposed pi pe.

1.2 QUALI TY ASSURANCE

A Use adequate nunbers of skilled workers who are thoroughly trained and
experienced in the necessary crafts and who are conpletely famliar
with the specified requirenents and the nmet hods needed for proper
performance of the Work of this Section.

1. Al welding shall conformto NFPA Codes and shall be performed by
certified wel ders.

B. Pl ans shall be designed by the “installing licensed contractor (C 16,
C- 34, C 36, or Ceneral Engineering Contractor [A]) or by Registered
Pr of essi onal Engineer (Cvil, Mechanical, or Fire Protection),

licensed by the State of California (Board of Professional Engineers).
1.3 SUBM TTALS AND RECORD DRAW NGS
A Conply with pertinent provisions of Architectural Sections.

B. Product Data: Wthin 35 cal endar days after the Contractor(s) has
received the "Notice to Proceed", submt 6 copies of the foll ow ng:

1. Materials list of itenms proposed to be provided under this
Secti on.

2. Desi gn drawi ngs, stanped as having been approved by the Authority
havi ng jurisdiction, showi ng the conpl ete overhead sprinkler
system The location of drain line termnations shall be approved
by the Contracting O ficer.
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PART -

3. A plan draw ng, stanped as havi ng been approved by the Authority
havi ng jurisdiction, showi ng | ocation of underground connecti ons,
control valves, fire hydrant and related itens.

4. Details and sections as required to clarify the design

5. Pl ans shall conformto appropriate NFPA requirenents.

Record Dr awi ngs:

1. Include a copy of the Record Drawi ngs in each copy of the
operation and mai nt enance manual descri bed bel ow.

Upon conpletion of this portion of the Wrk, and as a condition of its
acceptance, deliver to the Contracting Oficer two (2) copies of an
operation and mai nt enance manual conpiled in accordance with the

provi sions of Architectural Sections of these Specifications.

PRODUCT HANDLI NG
Conply with pertinent provisions of Architectural Sections.
WARRANTY

Contractor shall warrant the installation free fromdefects for a
peri od of one year fromfiling Notice of Conpletion. Renedy any
defects devel oping during this period free of charge.

The installer shall be responsible for all danmage to any part of the
prem ses caused by | eaks or breaks in the piping or equipnent

furni shed and/or installed under this Section of the Wrk for a period
of one year after acceptance of Wrk

The above warranties are in addition to and not a |limtation of other
rights the Omer may have agai nst the contractor under Contract
Docunent s.

2 PRODUCTS
Pl PING FITTINGS AND JA NTS

Al'l aboveground fire-protection systemline piping shall be approved
Schedul e 10, 30 (threadable thinwall) or 40 black steel. Schedule 30
or 40 shall be made up with cast iron fittings and Schedule 10 with
wel ded or grooved nechanical fittings. Oher materials approved by
codes may be used if first approved by the Contracting O ficer

Al'l underground fire-protection system piping shall be ductile iron
pi pe in accordance with NFPA Panphl et No. 24. Concrete thrust bl ocks
shal |l be furnished and installed at all fittings, bends, and changes
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of pipe direction in strict accordance with the manufacturer's
recomendat i ons and NFPA Panphlet No. 24. C 900 or "Blue Brute" PVC
pi pe is acceptable to the extent that such material and nethod of
installation neet the requirements of governnental agencies having
jurisdiction. Ductile iron pipe shall be used when underground pipe
runs under buil di ngs, foundations, footings or through bel ow grade
wal | s.

C. Pi ping shall be “listed” for fire protection service and conply with
AWM St andar ds, where applicable.

2.2 SPRI NKLER HEADS

A Provi de automatic cl osed type sprinkler heads with tenperature rating
conpl yi ng wi th NFPA Codes.

B. Provi de sem -recessed sprinkler heads with escutcheon, Mdel H
manuf actured by the Central Sprinkler Co. or equal, in all roons/area
of the Building unless directed ot herw se.

C. Provi de brass standard pendent sprinkler heads w th escutcheon, MNbdel
A, manufactured by the Central Sprinkler Co. or equal, for mechani cal
roons, hidden areas and where piping i s exposed.

D. Sprinkl er heads from Central, Viking, Ginnel, Star, d obe and
Rel i abl e conpani es are consi dered equal .

E. Provi de sprinkler cover plate/escutcheon finish as per the Contracting
Oficer's directions. Use bright chrone finish when the Contracting
O ficer does not furnish directions.

F. Furni sh spare heads, cabinet box, and wench per NFPA 13.
2.3 SECURI TY, SIGNS, TAGS AND CHARTS

A Security: Provide chain, padlock or other tanper proof device as
required by the Authority having jurisdiction for each manual |y
operated shutoff valve required to be sealed in the open position.

B. Signs: Provide identification signs of standard design, fastened
securely at designated |locations in accordance with NFPA Panphl et No.
13.

C. Tags: Provide 2" dianeter brass tags, stanped with designation
nunbers, secured with #12 gage copper wire to spindle of the control
val ves.

D. Charts:
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2.

.7

9

1. Provide two copies of the "As-Built" sprinkler system di agram
gi ving the designated nunber, function, and | ocation of each
val ve.

Pl PE HANGERS

Provide Underwriter's listed hangers, rods, inserts, and accessories
by Ginnel, Tolco or equal.

FI RE Rl SER

The Fire Riser shall be provided where schematically shown on the
Drawi ngs and be conplete with equi pment and fittings as schematically
shown on the Draw ngs.

Al control valves shall be “listed” indicating type unless a non-
i ndi cating val ve, such as an underground gate val ve wi th approved

roadway box conplete with T-wench, is acceptable to the Authority
Havi ng Juri sdicti on.

FI RE DEPARTMENT CONNECTI ON

Appropriately lettered free standing Fire Departnment Connection shall
be provi ded where schematically shown on the Drawings. The Fire
Depart ment connection shall be equi pped with a check val ve and
approved netal caps.

Fire Department Connection hose connections shall be of an approved
type, properly supported, and | ocated w thout interference from nearby
obstructions and on the street side of the building(s) where approved
by the Authority having Jurisdiction.

Fire Department Connection shall be identified by a sign having raised
letters at least 1-inch in size, cast on a plate or fitting. (“AUTO
SPKR’, “STANDPI PE’, etc.)

POST | NDI CATOR VALVE

A Post Indicator Valve shall be provided where schematically shown on
the Drawi ngs. The val ve shall be nonitored for tanpering as required
by the Authority having jurisdiction.

WATER MAI N CONNECTI ONS

Wat er Main Connections shall be provided where schematically shown on
the Drawi ngs in accordance with the standards of the |ocal water
servi ci ng agency.

WALL AND FLOCOR PENETRATI ON SLEEVES
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A Fire walls and fl oors:

1. VWal | and floor penetrations shall be protected with a U L.
approved fire rated assenbly. The assenbly shall be per the
Drawi ngs Details, or manufacturer’s installation instructions.

2. Fire stopping materials by Hlti, Metacaul k, or Dow Corning are
consi dered equal. The material shall be the same as call ed out
for the U L. approved assenbly.

B. Poured concrete walls and fl oors.

1. Pi pes penetrating poured concrete walls and fl oors shall be
protected by providing sl eeves per NFPA code but not |ess than the
fol | owi ng:

a. A Schedul e 40 PVC sl eeve one (1) size larger than the pipe or
one quarter (1/4) inch of foam material wapped around and
secured to the pipe.

b. Protection shall end flush with the wall or floor surface.

C. Al walls:

1. Pi pi ng passing through walls and fl oors exposed to view shall be
provided with chrone plated split-ring escutcheon plates in
finished areas. Brass or gal vani zed escutcheon plates may be used
el sewhere.

2.10 GENERAL

A Provide other materials, not specifically described, but required for
a conplete and proper installation, as selected by the Contractor
subj ect to the approval of the Contracting Oficer

B. Al fire protection equipnment or materials shall be U L. listed for
fire protection use.

PART - 3 EXECUTI ON
3.1 SURFACE CONDI TI ONS

A Exam ne the areas and conditions under which Work of this Section wll
be performed. Conditions detrinental to tinmely and proper conpletion
of the Work shall be brought to the attention of the Contracting
Oficer before the installation of any materials. Do not proceed
until unsatisfactory conditions are corrected. Incorrectly installed
materials requiring changes will be at Contractor's expense.

3.2 | NSTALLATI ON
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A

Coordi nate as necessary with other trades to assure proper and
adequate provision in the Wrk of those trades for interface with the
Wrk of this Section.

Install the Work of this Section in strict accordance with the
approved design drawi ngs and the requirenents of the Authority having
jurisdiction.

Performtrenching and backfilling required for the Wirk of this
Section in strict accordance with Section 15100.

1. Depth of cover of piping shall be 30-inches (mninum and 36-
i nches (m ni mum under driveways and 48-inches (m ni nun) under
railroad tracks.

2. Backfill shall be well tanped in |layers. No ashes, cinders,
refuse, organic or other corrosive materials shall be used as
backfill material

In area having ceilings, conceal all pipes unless directed otherw se
by the Contracting O ficer.

In non-ceiling areas, pipe shall be exposed and routed in the truss
space. \Where it is not practical to run in the truss space, hold
pi pes to underside of trusses.

Al'l sprinkler heads shall be arranged in straight rows in both
directions, as nmuch as possible.

Do not |ocate sprinkler heads in any |lum nous ceiling. Devise methods
for sprinklering such areas as approved by the Authority havi ng
jurisdiction.

Sprinkl er heads | ocated where they may easily be danaged, shall be
fitted with approved guards.

Cut piping accurately to job nmeasurenments and install w thout
springing or forcing. Reamcut pipe to full inside diameter. Insure
all filings have been renoved frominside of the pipe. Instal

pi pi ng generally square with building, free of traps or air pockets
and true to line and grade. Do not install piping in any |locations
where, in the Contracting Officer's opinion, it will interfere with
the use of the building; where space is inadequate, notify Contracting
Oficer intime to avoid unnecessary Wrk. Coordinate and install al
pi pi ng systemw thout interfering with other trades.

Make up screwed joints with anti-seize thread |ubricant applied to
mal e threads only. Threads shall be Anerican-Standard pipe threads.
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K

3.4

Al low points of the sprinkler systemshall have provisions for
drai nage per NFPA 13. Drain piping shall be run to accessible places
approved by the Contracting Oficer

Support and brace piping fromstructure in accordance with NFPA 13.
Do not support piping fromductwork, other pipes, or by resting on the
structure.

Provi de access panels per Section 15100 for all conceal ed val ves.

The Fire Sprinkler Piping spacing of vertical supports, latera
bracing, and the details of the lateral bracing nmust conmply wth OSHPD
pre-approved anchorage No. R- 0010, The SMACNA "Qui delines for Seismc
Restraints of Mechani cal Systenms and Pl unbi ng Pi ping Systens".

Al tees, plugs, caps, bends, and hydrant branches on pipe installed
under ground shall be restrained (pipe clanps and tie-rods, thrust

bl ocks, | ocked nechani cal or push-on joints, mechanical joints
utilizing set screw retainer glands, or other approved nethods)

agai nst novenent.

Al'l piping shall be painted in conpliance of pertinent Architectura
Sect i ons.

CLOSI NG | N UNI NSPECTED WORK

Wrk in furred areas and bel ow grade and sl abs shall not be conceal ed
until such Wrk has been inspected and approved by the inspecting
Authorities. If such Wrk is conceal ed without inspection and
approval, the installer shall be financially responsible for all Wrk
required to open and restore the concealed areas in addition to any
required nodi fication to the system

CLEANUP

During the process of the Wrk, premi ses shall be kept reasonably free
of all debris, cutting and waste material resulting fromthe Wrk
under this Section. Al such debris and rubbish shall be renoved from
the site. Upon conpletion and final acceptance of the Wrk, al

debris, rubbish and left-over materials, tools, and equi prent shall be
removed fromthe site.

TESTI NG AND | NSPECTI ON

Upon conpl etion of the installation, provide necessary personnel and
equi prent and test and re-test the conpl ete system naki ng adj ustnents
as required, and secure all necessary approvals.

1. Test the systemat 200 psi for two (2) hours per NFPA 13.
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2. The underground system shall be flushed per NFPA 13, and tested
bef ore connection with the overhead section. Backfill the trench
between joints before pressure testing to prevent pipe novenent.

3. Post Indicating Valves (PIV) shall be tested to insure that the
“targets” (OPEN, CLOSED) are clearly identified when valve is
opened and cl osed.

B. The Contractor shall arrange and pay for all necessary or required
i nspections by the governnental agencies having jurisdiction to ensure
the Work outlined in the Drawi ngs and Specifications conplies with the
codes. The Contracting Oficer shall be notified when the Contractor
has arranged for inspections.

C. VWhen the system has been conpl etely approved, secure a Test
Certificate fromAuthority having jurisdiction, and forward two (2)
copies of the Certificate to the Contracting O ficer

END OF SECTI ON
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SECTI ON 15400
PLUMBI NG

PART - 1 CGENERAL
1.1 DESCRI PTI ON

A Rel at ed Docunents:

1. The ot her Contract Docunents conpl enent the requirenents of this
Section and apply to this Section

2. Division 1 - General Requirenents and Section 15100 apply to the
Wrk of this Section.

3. VWere requirenents of this Section exceed those in other Contract
Docunents, Contractor shall conply with the requirenents of this
Sect i on.

B. Codes and Regul ati ons:

1. In addition to conplying with the specified requirenents, conply
with pertinent regul ati ons of governnental agencies having
jurisdiction.

2. In the event of conflict between or anong specified requirenments
and pertinent regul ations, the nore stringent requirements wll
govern when so directed by the Contracting O ficer.

C. Scope of Wbrk:

1. I ncluded: Work includes, but is not necessarily limted to, the
fol | owi ng:
a. The Work covered by this Specification shall include
furnishing all |abor, material, equipnent and services to

construct, install and place in operation, the conplete

pl unmbi ng systemto the extent as indicated and as shown on
t he acconpanyi ng plans and specified herein. Al the work
covered under this Section shall hereinafter be referred to
as the Plunmbing System

b. Pi pe Insul ation
C. Pl unmbi ng Fi xtures, Supports and Trim

d. Pi pi ng, Val ves and Appurtenances
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2

e. Al'l excavating and backfilling necessary for the Pl unbing
installation, cutting and patching of concrete and paved
surfaces where required for the installation of buried pipes.

f. Sanitary soil, waste and vent systens includi ng condensate
dr ai ns.

g. Donestic Water System

h. Gas System

i Coring of Concrete and Sealing Around Pi pe Penetrations.

j- Pi pe Support Racks and Hangers

k. Rough-in and final connections to all fixtures and equi prent
i ncl udi ng connections to equi prent furnished under ot her
Sect i ons.

l. Al'l bl ocking, fram ng and supports required for the purpose
of accommodati ng the Plunmbing Systens. \Wherever the roof is
penetrated for the purpose of installing pipes, penetration

shal |l be flashed and counter-fl ashed.

m Al'l inspection fees and permits required for the perfornmance
of this Work when applicable.

Rel ated work not included in this specification section

1

Line voltage wiring and conduit to plunbing devices requiring
el ectrical connections.

El ectrical devices, such as starters, switches, over current
protective devices, unless specifically called for hereinafter in
this Section of the Specifications or on the Draw ngs.

Pai nti ng, except when supplied as factory finish, or when
specifically called for in this Section or on the Draw ngs.

QUALI TY ASSURANCE

Use adequate nunbers of skilled workers who are thoroughly trained and
experienced in the necessary crafts and who are conpletely famliar
with the specified requirenents and the met hods needed for proper
performance of the Work of this Section.

Wt hout additional cost to the Omer, provide such other |abor and
materials as are required to conplete the Work of this Section in
accordance with the requirenents of governnental agencies having
jurisdiction, regardl ess of whether such materials and associ at ed
| abor are called for el sewhere in these Contract Docunents.
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1.3 SUBM TTALS
A Conply with pertinent provisions of Architectural Sections.

B. Product Data: Wthin 35 cal endar days after the Contractor has
recei ved the Notice to Proceed, submit 6 copies of the following to
the Contracting Oficer for approval prior to acquisition:

1. Materials list of itenms proposed to be provided under this
Sect i on.

2. Manuf acturer's specifications, catalog cuts, and other data needed
to prove conpliance with the specified requirenments. Al pieces
of equi prment shall be clearly identified on corresponding
manufacturer's literature being submtted.

3. Shop Drawi ngs or other data as required to indicate method of
installing and attachi ng equi pment, except where such details are
fully shown on the Draw ngs.

4. Al submittals for the entire project shall be submitted at the
same time in a folder or binder or all may be rejected until all
are incl uded.

1.4 DESI GN CHANGES CAUSED BY PRCDUCT SUBSTI TUTI ONS

A Contractor shall pay costs of design and installation for changes
resulting fromsubstitution of alternate products.

B. Acceptance of alternate products by the Contracting O ficer does not
change this requirenent.

1.5 PRODUCT HANDLI NG

A Conply with pertinent provisions of Architectural Sections.
PART - 2 PRODUCTS
2.1 SANI TARY SO L, WASTE, VENT, AND CONDENSATE PI Pl NG

A Except for fixture connections and where ot herw se indicated, standard
wei ght Cl SPI 301 cast iron "No-Hub" or ASTM A-74 hub and spigot pipe
and fittings shall be used throughout unless otherw se noted on the
Dr awi ngs.

1. ASTM D 2661 or F628 Schedul e 40 ABS pipe and fittings may be used
to the extent that such materials and nethods of installation neet
the requirenents of governmental agencies having jurisdiction.

Pipe and fittings shall nmeet |1 AMPO UPC Installation Standards. ABS
pi pe shall only be used within the building footprint for the:
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2.4

a. Vent system
b. Sewer pi ping bel ow the ground fl oor/slab

2. ASTM D- 3034, PSM SDR-35 PVC pipe and fittings nmay be used at
Contractor's option to the extent that such materials and net hods
of installation neet the requirenments of governmental agencies
having jurisdiction. Pipe and fittings shall neet | AMPO UPC
Installati on Standards. PVC pipe shall only be used for
under ground pi pi ng exterior of the building.

Condensat e Drai ns:

1. Drains fromair conditioning type equi pnent shall be ASTM B88 Type
M copper, hard drawn tube wi th ANSI B16.22 w ought copper sol der
joint type fittings.

DAOVESTI C WATER PI PI NG

Al'l domestic water piping above ground and w thin building shall be
ASTM B88 Type "L" hard drawn copper tube, nade up with ANSI B16. 22
wrot or forged copper fittings and 95-5 tin anti nony, or other |ead-
free sol der.

Al'l underground water piping within the building boundaries shall be
ASTM B88-93a Type "L" anneal ed (soft) copper tube nade up w thout
fittings below the floor I|evel.

Donestic water pipe and fittings shall neet |1 AMPO UPC Installation
St andar ds.

GAS PI PI NG

Gas pi ping shall be standard wei ght Schedul e 40 steel pipe conform ng
to the follow ng specifications.

1. Above G ound Pi pe Exposed to Wat her: Bl ack pipe made up with
extra heavy nalleable iron screwed fittings. Pipe to be painted
per Section 15100.

2. Conceal ed or Exposed w thin Buildings: Black pipe made up with
bl ack mall eable iron fittings.

3. Gas steel pipe and fittings shall nmeet ASTM A53, and ANSI B16
St andar ds.

Al'l screwed unions in gas pipe shall be 150 pound rated ground j oi nt
type.

VALVES
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A Al valve nunbers listed are Ni bco unless noted otherw se. Valves by
M | waukee, Hammond, Watts and Ginnell are considered equal.
Type Si ze Range Part Nunber
Bal | 2" and small er 585-70
Bal | 2-1/2" and | arger 595-Y
Gas Cock 2" and small er 585-70
Gas Cock 2-1/2" and | arger VWl worth 1796- 1797
(Wth Wench)
B. Al'l valves in copper piping shall be soldered in or have screwed
threads. Threaded val ves shall be installed with sweat to screwed
adapt ers.

2.5 HANGERS AND SUPPORTS

A In general, all
foll owi ng except where speci al
on the Drawings. 1In all
Dr awi ngs shal |

Pi ping 6" Size and Snaller:

pi pe hangers and supports shall
pi pe hangers and supports are detailed
cases hanger and support details on the

t ake precedent over the foll ow ng:

conformto the

Itens Super strut Numnber

Pi pe Hanger 710

Si de Beam Cl anmp for Wod Joi st 540

Beam Coupl i ng for Steel Beans Us63- U562

Rod Coupling for Connection to "Hilti" H 119

Inserts in Concrete Decks

Trapeze Hangers A1200- A1202

Pi pe d anmp A716 or 701 WS- 716
B. Simlar items by Unistrut, Securstrut, Mchigan, or B-Line will be

accept abl e.

C. Hanger Rods shall conformto the follow ng table:
Tube/ Pi pe Size Rod Di anet er
1/2" to 4" 3/ 8"
5" to 8" 1/ 2"
10" to 12" 5/ 8"
D. At the Contractor's option and subject to the approval of the
Contracting O ficer, trapeze hangers nmay be used where parallel runs
of pipe occur. Al rods on trapeze hangers shall be 1/2" m ni mum

si ze.

E. Hanger Support Spaci ng shall
t he Draw ngs:

1. Hori zont al :
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a. Cast lron: Every other joint unless over 4 feet, then at
every joint.

b. Copper: Every 6 feet for 1-1/2 inch and smaller, and 10 feet
for 2 inch and | arger.

C. Steel, Gas: Every 6 feet for Oinch, 8 feet for 3/4 inch and
1 inch, and 10 feet for 1-1/4 inch and | arger

d. Schedul e 40 PVC or ABS DW/: Every 4 feet for all sizes.
Provi de for expansions every 30 feet.

2. Verti cal
a. Cast lron: Base and every floor not to exceed 15 feet.
b. Copper: Every floor not to exceed 10 feet.

C. Steel, Gas: Sane as horizontal spacing except 1-1/4" and
| arger at every floor.

d. Schedul e 40 PVC or ABS DW/: Base and every floor with m d-
floor guides. Provide for expansion every 30 feet.

F. Refer to the plunmbing UPC for materials not |isted above

G At all points where insulated pipe contacts a hanger or support, the
poi nt of contact shall be protected by a netal insulation pipe shield
#B3153 as manufactured by B-Line. Equivalent pipe protectors as
manuf actured by Unistrut, or Securstrut will be considered provided
the substitute itemneets the sane standard of quality and performance
as the specified item

H. A stud brace shall be installed at all places where a wood stud has
been cut or notched nore than 1/3 of its' dinension or as directed by
the Contracting Officer. A KC Metal Products stud brace #SB, or equal
shal | be used.

1.6 WALL AND FLOOR PENETRATI ONS

A Fire wall s and fl oors:

1. VWal | and floor penetrations shall be protected with a U. L.
approved fire rated assenbly. The assenbly shall be per the
Drawi ng Details, or other manufacturer’s installation
i nstructions.

2. Fire stopping materials by Hlti, Metacaul k, or Dow Corning are

consi dered equal. The material shall be the same as call ed out
for in the U L. approved assenbly.
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B. Poured concrete walls and fl oors.

1. Pi pes penetrating poured concrete walls and fl oors shall be
protected by providing the follow ng:

a. A Schedul e 40 PVC sl eeve one (1) size larger than the pipe or
one quarter (1/4) inch of foam material wapped around and
secured to the pipe.

b. Protection shall end flush with the wall or floor surface.

C. Al walls and fl oors:

1. Pi pi ng passing through walls and fl oors exposed to view shall be
provided with chrone plated split-ring escutcheon plates in
finished areas. Brass or gal vani zed escutcheon plates may be used
el sewhere.

1.7 FLASHI NG

A Al flashing shall be 4 Ib. sheet |ead and all vents penetrating the
roof shall be flashed and counter-flashed. Stoneman Co. roof flashing
assenbly with 10" skirt or equal nmay be used.

1.8 CLEANQUTS

A Provi de cl eanouts per Draw ngs and details on Drawi ngs. C eanouts as
manufactured by J. R Smth, Josamor Zurn are approved equals.

B. Cl eanout tops to be installed with tanper-proof screws.
1.9 FLOOR DRAINS, FLOOR SI NKS AND ROOF DRAI NS

A Provi de drains as specified on the Plunbing Schedul e. However, drains
as manufactured by J.R Snmith, Josamand Zurn will be acceptable
provi ded they are equal.

1.10 WATER HAMMER ARRESTORS

A Provide WI kins Piston Mbdel #1200, Sioux Chief #65X-X or equal, as
sized on the Drawings. Install per manufacturer’s instructions.

1.11 AUTOVATI C TRAP PRI MERS

A Provi de Precision Plunbing Products, J.R Smith or Sloan as specified
on the Drawings. Install per manufacturer's instructions.

1.12 PLUMBI NG FI XTURES
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A

C

Fi xture | ocations, quantities, types, sizes and connections shall be
as shown on both the Plunbing and Architectural Drawings. |If a
conflict in fixture location is noted between the Plunbing and
Architectural Draw ngs, the Architectural Drawi ngs shall take

pr ecedence.

Fi xtures shall be thoroughly protected agai nst danage to the chrone

pl ate or enanel, by chipping, scratching or other damage during the
entire period of construction. Roof drains, floor sinks and drains,
toil et and sink drains, plunbing vents, and all other similar fixtures
shal |l be covered to prevent trash fromentering the pipes until fina
installation of grates, dones, fixtures or other protective devices.

Provide fixtures as specified in the Plunbing Schedul e. Anerican
Standard, Crane, Eljer, Kohler, or Just are acceptable substitutes as
equal if approved by Conttracting O ficer

Fi xture carrier nunbers listed are as specified on the Pl unbing
Schedul e; however, carriers as manufactured by J.R Smith, Zurn or
Josam are acceptabl e provided they are equal

CONNECTORS

Provi de Brass Craft "Speedway" or equal heavy pattern brass stops,
rigid supplies and chrone plated brass "P" traps. Stops in "Public"
areas to have screwdriver slots and those in "Private" areas to have
all cross handl es.

Provide Brass Craft or equal flexible stainless steel braided water
supplies to appliances. They may also be used to fixtures as an
option to rigid supplies. Aquaflo is an acceptable substitute.

Provide Brass Craft flexible or equal, stainless steel gas appliance
connectors. Dornont is an acceptable substitute.

ACCESS BOXES
See section 15100 for access panels.
PRESSURE REGULATORS AND BACKFLOW PREVENTORS

Provi de backfl ow preventor as specified on the drawi ngs and/or as
requi red by the governnental authority having jurisdiction

Backfl ow preventors by Febco, Hersey, Watts or WI kins are consi dered
equal when their pressure fall-off/loss is equal to or |less than the
specified regul ators/preventor's |loss for the given flow rate.

Provide all potable water outlets with hose attachments with non-
renovabl e hose bi bb backfl ow preventors per the C P.C
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1.16 HANDI CAPPED | NSULATI ON

A Hot water supply and trap handi cap insul ation shall be nolded cl osed
cell vinyl, Bocar "Trap Wap", Truebro "Handy Lav-Guard", or equal
VWhen the trap and hot water supply are insulated, the cold water
supply shall be insul ated.

1.17 I NSULATI ON

A Al'l pipe insulation shall conformto Section 123 of the California
Energy Efficiency Standards except to the extent that this
Speci ficati on supersedes the m ni num standards as established by the
Code, in which case this Specification shall take precedent. Qutside
i nsul ation shall be protected with a hard plastic or nmetal shel
coveri ng.

B. Donestic cold water piping shall be insulated with a m ni num 1"
i nsul ation in unheated areas of the building and where exposed outside
of the buil ding.

C. Donestic hot water piping shall be insulated with Oaens- Corning
Fi ber gl ass heavy density pipe insulation 25 ASJ/SSL-11 (Al Service
Jacket/ Doubl e/ Self-Sealing Lap). Insulation shall be UL rated non-
conbustible pipe insulation with a k factor of 0.24-0.28 @100 degrees
F. mean tenperature, an enbossed vapor barrier |am nated and pressure
sealing |lap adhesive. Al lap and butt strips shall have integra
pressure-sensitive strips and shall be applied in strict accordance
with manufacturer's instructions.

1. Cl osed cell polyethylene foam by | MCOA or equal may be used at
Contractor's option provided it neets the above requirenents.

D. I nsul ation thickness’ shown bel ow are based on insul ati on having a
conductivity range of 0.24 to 0.28 per BTUinch per hour per square

foot per °F tenperature of 100 degrees F
Tenper at ure Range: Above 105°F

Pi pe Size M ni mum | nsul ati on Thi ckness
Runouts up to 2"° . 5"
1" and | ess 1.0"
1.25" - 2" 1.0"
2.5" - 4" 1.5"
5" and | arger 1.5"

"Runouts are defined as being | ess than 2-inches in dianeter, |less
than 12 feet |long, and connected to fixtures or individua
termnal units.

E. Insul ation materials not nmeeting the specified conductivity range
shall be submtted for approval and determ nation of the insulation
t hi ckness required.
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PART -

3.1

A

3 EXECUTI ON

GENERAL CONDI TI ONS

Exam ne the areas and conditions under which Work of this Section wll
be performed. Conditions detrinental to timely and proper conpletion
of the Work shall be brought to the attention of the Contracting
Oficer before the installation of materials. Do not proceed until
unsatisfactory conditions are corrected. Incorrectly installed
materials requiring changes will be at Contractor's expense.

Al'l plunmbing fixtures, appliances and appurtenances furni shed with
manuf acturer's installation instructions shall be installed per those
i nstructions.

PLUMBI NG SYSTEM LAYQUT

Lay out the plunbing systemin careful coordination with the Draw ngs.
Det ermi ne proper elevations for all conponents of the system and use
only the m ni mum nunber of bends to produce a satisfactorily
functioni ng system

Fol | ow the general |ayout shown on the Drawings in all cases except
where other Work may interfere.

Lay out pipes to fall within partitions, walls, or roof cavities, and
to not require furring other than as shown on the Draw ngs.

Pl PI NG | NSTALLATI ON

Si zes shown in the Drawi ngs and Specifications are nom nal unless
noted otherw se. Any unsized pipe section shall be the same size as
the | argest pipe connected to it. Run pipe full size through val ves
and appurtenances and nmake size reductions for undersize connections
within three (3) pipe dianeters of connection. Piping shall be the

m ni mum branch size to within 2 feet of the fixture.

Install piping generally square with building, free of traps or air
pockets, and true to line and grade. Keep all piping tight to the
buil ding structure, unless pipe slope is required. Do not instal

pi ping in any locations where, in the Contracting Oficer's opinion

it wll interfere with the use of the building or create a safety
hazard. Were space is inadequate, notify the Contracting Oficer in
time to avoid unnecessary Wrk. Install all exposed piping as high as

possi ble without interfering with other trades.

Make changes in direction with manufactured fittings; use |long radius
el bows. Street el bows, bushings, close nipples and bendi ng of pipe or
tubing will not be all owed.
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D

Provide "P" traps at sanitary sewer drainage devices w thout integra
traps.

Al'l natural gas piping under structures or concrete slabs will be
installed in a protective vent sleeve. Sleeves under a building wll
be vented to outside the building per detail on Plans. Sleeves under
concrete slabs will extend a mninmumof 1 foot beyond the slab. Al
sl eeves will be sloped 1/8" per foot up toward the vented end. The
vent end of sleeves under slabs will term nate under a | andscaped or
asphal ted area.

Gas piping shall be tapped off the top or side of pipe and ends of
mai ns shall be provided with dirt |egs.

Use friction wenches when installing brass, polished, or soft netal
pi pi ng, and when installing piping exposed in finished areas. Replace
pi pi ng showi ng wench marks.

Attach escutcheon plates to pipes with set screws or spring clanps
wi th conceal ed hinges. Continue insulation through escutcheon pl ates.

Cener al

1. Proceed as rapidly as the building construction will permt.

2. Thoroughly clean itens before installation. Cap pipe openings to
exclude dirt until fixtures are installed and final connections
have been made.

3. Cut pipe accurately, and work into place w thout springing or
forcing, properly clearing wi ndows, doors, and other openings.
Excessive cutting or other weakening of the building will not be
permtted.

4. Show no tool marks or threads on exposed plated, polished, or
enanel ed connections fromfixtures. Tape all finished surfaces to
prevent danage during construction.

5. Provide sufficient swing joints, ball joints, expansion |oops, and
devi ces necessary for a flexible piping system whether or not
shown on the Draw ngs.

6. Support piping independently at punps, coils, tanks, and sinilar
| ocations, so that weight of pipe will not be supported by the
equi prent. Support the equi prent independently fromthe pipe.

7. Pi pe the drains from nmechani cal equi prment, drip pans, relief
val ves, air vents and simlar |locations, to an open sight drain,
floor drain, or other acceptable discharge point, and term nate
with an air break or air gap per C.P.C
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3.4

8. Securely bolt all equipment, isolators, hangers, and simlar itens
in place.

Pl PE SUPPORT | NSTALLATI ON

Support pipes fromstructure with assenblies specified. Provide
auxi | i ary menbers, anchors, guides, and sway braces necessary to

mai ntai n pi pe alignment and prevent excessive novenent or strain on
pi pi ng system or conponents; allow for expansion and contraction of
pi ping. Provide at |east one hanger for each branch. Do not use
powder driven fasteners, wire, perforated tape, nails, wood bl ocking,
or other nmakeshift devices to support pipe.

Attach supports to structure with bolts, screws or concrete anchors,
per support manufacturer’s requirenents.

JO NTS AND CONNECTI ONS

Cut pipe shall be reanmed to full inside dianeter of pipe. Cut threads
straight and true. Insure all filings have been renoved frominside
of the pipe. Apply liquid Teflon to male pipe threads and not inside
fittings. Use graphite on cleanout plug threads.

Joints in cast iron "No-Hub" soil/waste pipe and fittings shall be
made up with neoprene gaskets and stainless steel bands conformng to
CISPI 310, torqued to the manufacturer's specification with an
approved torque wench. Joints in hub and spigot shall be made up with
conpressi on gaskets conform ng to ASTM C- 564.

Joints in copper tube shall be made with 95-5 tin-antimony or | ead-
free solder, applied in strict accordance with the manufacturer's
directions.

Dissimlar nmetals shall be isolated with dielectric couplings, "EPCO
or approved equal. Provide access panels at all hidden couplings.

Al'l plastic pipe shall be joined in accordance with the manufacturer's
recomendations for their pipe and | APMO Installation Standard per the
| atest edition of the C.P.C

SANI TARY SEVER, VENT AND | NDI RECT WASTE SYSTEM | NSTALLATI ON

Install horizontal drainage piping at a mnimum 2% condensate 1%
sl ope unl ess otherwi se noted. Where this is inpractical notify the
Contracting O ficer before installing the pipes.

Install vent piping to drain back into the sewer system

Provi de cl eanouts where shown on Draw ngs and where required by
gover nment al agenci es having jurisdiction.
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1. Al'l cleanouts to grade shall be firmy secured by neans of a
concrete bl ock 20" square by 5" thick, and shall be flush with
finished grade, unless otherwi se noted on the plans.

D. Provi de automatic trap prinmers as specified at floor sinks and drains
as indicated on Drawi ngs or where required by governmental agencies
havi ng jurisdiction. Provide access panels for all hidden mechanica
trap prinmers.

3.7 VALVE | NSTALLATI ON

A Provide valves in the water, and gas systens. Locate and arrange so
as to give a conplete regul ati on of apparatus, equipnment, and
fixtures.

B. Provide valves in at least the follow ng | ocations:

1. In branches and/ or headers of water piping serving a group of
fixtures.

2. On both sides of apparatus and equi prent.
3. For shutoff of risers and branch mains.
4. For flushing and sterilizing the system

5. VWhere shown on the Draw ngs.

C. Locate val ves for easy accessibility and mai ntenance. Provide access
panel s for all hidden val ves.

D. Uni ons shall be installed downstreamof all screwed val ves.
E. Al'l gas pressure regul ating val ves shall be vented to the atnosphere.
3.8 WATER HAMVER ARRESTOR | NSTALLATI ON

A Provi de water hamer arrestor on hot and cold water |ines.

1. Install at all quick closing val ves, sol enoids, and supply headers
at plunbing fixture groups.

2. Locate and size as shown on Drawi ngs, and where not shown, |ocate
in accordance with Plunbing and Drai nage Institute Standard WH
201.

3. Install water hanmer arrestor behind access panels.

3.9 BACKFLOW PREVENTI ON | NSTALLATI ON
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A

3.10

Protect plumbing fixtures, faucets with hose connections, and other
equi prent havi ng pl unbi ng connecti on, agai nst possi bl e back-si phonage.

Arrange for testing of backflow devices as required by the
gover nment al agenci es having jurisdiction.

PLUMBI NG FI XTURE | NSTALLATI ON

Connect plunmbing services to fixtures as shown on Draw ngs and as
speci fi ed.

Install conpression stops and fl exible supplies per fixture
manuf acturer’s recommendati on or as high as possible on wall directly
bel ow fi xt ures.

Install fixtures at right angles to, and tightly against, building
surfaces, and in proper alignnent. Fill gaps between fixtures and
buil ding surfaces with white grout. Mounting heights and | ocations
shall be as shown on the Draw ngs, or, if not shown, as directed by
the Contracting O ficer

| NSULATI ON | NSTALLATI ON

Cean and dry surfaces prior to application of insulation or
adhesi ves.

Insul ate piping, fittings, valves, and strainers. Leave unions
exposed. Wiere insulation term nates, bevel ends of insulation and
continue jacket over insulation and secure to pipe. Do not interrupt

i nsul ati on at hangers, supports, clanps, or penetrations through
structure. Fittings shall be finished with "Zeston" or approved equa
fitting closures. |If fitting closures not avail able, use 8 oz. canvas
di pped in "Seal - Fas".

Attach | ongitudi nal jacket |aps and butt strips with factory applied
pressure sensitive adhesive. On conceal ed piping only, outward
clinching coated staples at two inch spacing may be used. Cover

el bows with one piece polyvinyl chloride covers. Secure with tack
fasteners. Tape ends of covers with nmatching tape on exposed piping.
Seal off all cut ends with canvas and Benjanm n Foster 30-36.

Install closed cell polyethylene foam per nmanufacturers instructions.
TESTI NG AND ADJUSTI NG

Provi de personnel and equi prent, and arrange for and pay the costs of,
all required tests and inspections required by governnmental agencies
having jurisdiction. See Section 15100 for test requirenents.
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B. VWere tests show materials or worknmanship to be deficient, replace or

repair as necessary, and repeat the tests until the specified
standards are achi eved.

C. Adj ust the systemto optinmum standards of operation.

END OF SECTI ON
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SECTI ON 15600

HEATI NG, VENTI LATI ON, AND Al R CONDI TI ONI NG

PART - 1 CGENERAL
1.1 DESCRI PTI ON:

A Rel at ed Docunents:

1. The ot her Contract Docunents conpl enent the requirenments of this
Section and apply to this Section.

2. Division 1 - General Requirenents and Section 15100 apply to the
Wrk of this Section.

3. VWere requirenents of the Section exceed those in other Contract
Docunents, Contractor shall conply with the requirenents of this
Secti on.

B. Codes and Regul ati ons:

1. In addition to conplying with the specified requirenents, conply
wi th pertinent regul ati ons of governnental agencies having
jurisdiction.

2. In the event of conflict between or anong specified requirenments
and pertinent regul ations, the nore stringent requirements wll
govern when so directed by the Contracting O ficer.

C. I ncluded: Work includes, but is not necessarily limted to, the
fol | owi ng.

1. The Work covered by this Specification shall include furnishing
all labor, material, equipnment and services to construct, install
and place in operation, the conplete Heating, Ventilating and Air
Conditioning Systenms to the extent as indicated, and as shown on
the Drawi ngs and specified herein. Al the Wrk covered under
this Section shall hereinafter be referred to as the Mechani cal
System

2. A system of tenperature controls shall be furnished and installed
conplete as hereinafter described. Al wiring, and el ectrical
cable, conplete with all electrical accessories and materials as
required for the installation of the tenperature control system
shal | be furnished and installed under this Section of the
Contract, but shall conformto the Specification requirenents as
set forth under Division 16.

3. Roof Top Gas Heat/ Mechani cal Cooling A/C Units
ARCHI TECT PRQIECT 98050. 00 15600 1



REPAI R/ ADD TO DI NI NG HALL XUWMJ #96- 1215 B/ C
BUI LDI NG #13330
VANDENBURG Al R FORCE BASE

4.

5.

10.

11.

12.

13.

14.

Roof Top Gas Fired Furnaces

Cooling Coils

Condensing Units

Centrifugal Exhaust Fans and Roof Exhausters

Supply, return and exhaust duct systens conplete with all grilles,
regi sters and diffusers.

Filter and Filter Boxes

Duct, Pipe and Equi pnent Insul ation
Space Tenperature Controls

Ref ri gerant Pi pi ng

Fire Danpers

Vi bration Isolators

D. VWrk Not Included In This Section:

1

Al'l bl ocking, fram ng and supports required for the purpose of
acconmodati ng the Mechani cal System unl ess specifically called for
under this Division. The contractor is responsible for the correct
| ocation of all such itenms and shall bear the expenses covering
their om ssion or inproper |ocation

El ectrical connections to all notors, electric starters,

di sconnect and over-current protective devices, unless
specifically called for by this Section, or unless the equi prent
is furnished as an integral part of the Mechani cal System

Equi prent, as hereinafter specified or noted on the Draw ngs.

Line voltage electrical wiring and conduit, except where
specifically called for on the Drawi ngs or hereinafter in this
Secti on.

Pai nti ng, except when supplied as factory finish, or specifically
called for in this Section or on Draw ngs.

1.2 QUALI TY ASSURANCE

A Use adequate nunbers of skilled workers who are thoroughly trained and
experienced in the necessary crafts and who are conpletely famliar
with the specified requirenents and the met hods needed for proper
performance of the Woirk of this Section.
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B. Wt hout additional cost to the Omer, provide such other |abor and
materials as are required to conplete the Work of this Section in
accordance with the requirenents of governnental agencies having
jurisdiction, regardl ess of whether such materials and associ at ed
| abor are called for el sewhere in these Contract Documents.

1.3 SUBM TTALS
A Conmply with pertinent provisions of Architectural Section

B. Product data: Wthin 35 cal endar days after the Contractor has
recei ved the Notice to Proceed, submit 6 copies of the following to
the Contracting Oficer for approval prior to acquisition

1. Materials list of all items proposed to be provided under this
Section including, but not limted to heating, ventilating and air
condi tioni ng equi prent and nmountings, air distribution equipment,
ductwork and fittings, flexible ductwork, flue vent pipe, duct
specialties, flexible connections, insulation, |lining and
adhesi ve, duct joint sealer, tenperature controls, piping and
accessori es.

2. Manuf acturer's specifications, catal og cuts, and other data needed
to prove conpliance with the specified requirenments. Al pieces
of equi prment shall be clearly identified on corresponding
manufacturer's literature being submtted.

3. Shop Drawi ngs or other data as required to indicate method of
installing and attachi ng equi pment, except where such details are
fully shown on the Draw ngs.

4. Al submittals for entire Project shall be submitted at the sanme
time or all may be rejected until all are included in one
subm ttal package

5. Al submittals shall be bound together in a three hole folder or a
three ring binder.

1.4 DESI GN CHANGES CAUSED BY PRCDUCT SUBSTI TUTI ONS

A Contractor shall pay costs of design and installation for changes
resulting fromsubstitution of alternate products.

B. Acceptance of alternate products by the Contracting O ficer does not
change this requirenent.

1.5 PRODUCT HANDLI NG

A Conply with pertinent provisions of Architectural Sections.
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PART -

2.1

A

2 PRODUCTS

HEATI NG, VENTI LATI NG AND Al R CONDI TI ONI NG EQUI PVENT

Heating, Ventilating, and Air Conditioning Equipnment: Al equipnent
shall be as specified on the Drawi ngs or approved equal

It shall be the responsibility of the Contractor to see that any
substituted equi pmrent performs simlarly to that which is specified
and fits in the same area as specified. Cost of any additional Wrk
caused by the substitution of equipnent shall be borne by the
Contractor.

ROOF TOP PACKAGE UNI'T

Cener al

1. Fact ory- assenbl ed, singl e-piece heating and cooling unit.
Contained within the unit enclousure shall be all factory wring,
pi pi ng, controls, refrigerant charge (R-22) and special features.

Unit Cabi net

1. Unit cabinet shall be constructed of gal vani zed steel, bonderized
and coated with a baked enanel finish on all externally exposed
surfaces, and have priner-coated interior panels.

2. Evaporator-fan cabinet interior shall be insulated with a m ni num
1/2" thick flexible fiberglass insulation coated on the air side.
Alumi num foil -faced fiberglass insulation shall be used in the
heati ng conpart nent.

3. Cabi net panels shall be easily renovable for servicing.

4. Unit shall have a factory-installed, sloped condensate drain pan
made of a non-corrosive material, providing a mninmm 3/4"
connection with both vertical and horizontal drains and shal
comply wi th ASHRAE 62.

5. Unit shall have factory-installed filter access panel to provide
filter access with tool-1ess renoval.

Fans:

1. I ndoor bl ower (evaporator fan) shall be of the belt-driven, double
inlet, forward-curved centrifugal type. Belt drive shall include
an adjustable pitch notor pulley.

2. I ndoor bl ower (evaporator fan) shall be made fromsteel with a
corrosion-resistant finish and shall be dynam cally bal anced.
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3. Bearings shall be of the seal ed, pernmanently |ubricated, ball-
bearing type for longer life and | ower naintenance.

4. Condenser fan shall be of the direct-driven propeller type and
shal | be discharged air vertically upward.

5. Condenser fan shall have al um num bl ades riveted to corrosi on-
resi stant steel spiders and shall be dynam cally bal anced.

6. Condenser-fan notor shall be totally encl osed.

7. I nduced draft blower shall be of the direct-driven, single inlet,
forward curved, centrifugal type, shall be made fromsteel with
corrosion-resistant finish, and shall be dynam cally bal anced.

D. Conpr essor (s):

1. Fully hermetic scroll type, internally protected.

2. Fact ory rubber-shock mounted and internally spring nounted for
vi bration isolation.

E. Coi |l s:

1. Evapor at or and condenser coils shall have alum numplate fins
mechani cal | y bonded to enhanced copper tubes with all joints
brazed.

2. Provi de condenser coil w th di pped and baked heresil e coating.

F. Heating Section:

1. I nduced draft conbustion type with energy saving direct spark
ignition system redundant nmain gas val ve, and 2-stage heat.

2. The heat exchanger shall be of the tubular section type
constructed of a m ni mum of 20 gage steel coated with a nom na
1.2 mil alum numsilicone alloy for corrosion resistance, and
shal | have a 10-year warranty.

3. Burners shall be of the in-shot type constructed of al um num
coat ed steel

4. Al'l gas piping shall enter the unit cabinet at a single |location

G Ref ri gerant Conponents:
Refrigerant circuit conmponents shall include:

1. Ref ri gerant strainer
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2.

3.

4.

Servi ce gage connections on suction, discharge, and liquid |ines.
Filter drier.

Ability to route gage hoses through unit top cover.

H. Filter Section

1

Standard filter section shall consist of factory-installed | ow
velocity, throwaway 2" thick fiberglass filters of commercially
avai | abl e si zes.

Filter face velocity shall not exceed 300 fpmat nom nal airflows.
Filter section shall use only one size filter

Filters shall be accessible through an access panel with "no-tool"
renoval .

l. Controls and Safties:

1

2.

Unit Controls:

a. Unit shall be complete with sel f-contained | ow voltage
control circuit protected by a fuse on the 24-v transforner

si de.
Saf eti es:
a. Unit shall incorporate a solid-state conpressor protects

whi ch provides anti-cycle reset capability at the space
thernostat, should any of the foll owi ng standard safety
devices trip and shut off conpressor

1) Conpressor overtenperature, overcurrent.

2) Loss- of - change/ | ow pressure sw tch

3) Freeze-protection thernostat, evaporator coil

4) High-pressure swtch

The | ockout protection shall be easily disconnected at the
control board if necessary.

b. Heating section shall be provided with the follow ng mni num
protections:

1) H gh-tenperature limt swtches.

2) I nduced draft notor speed sensor.
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3) Flame rol l out switch.

4) Fl ame proving control s.

J. Qperating Characteristics:

1. Unit shall be capable of starting and running at 125 F anbi ent
out door tenperature, neeting maxinumload criteria of ARl Standard
210/ 240 or 360 at + 10% vol tage.

2. Conpressor with standard controls shall be capabl e of operation
down to 25 F anbi ent outdoor tenperature.
K. El ecri c Requirenents:
1. Al unit power wiring shall enter unit cabinet at a single
factory-predrilled | ocation.

L. Mbt or s:

1. Conpressor notors shall be cooled by refrigerant passing through
nmot or wi ndi ngs and shall have line break thermal and current
overl|l oad protection.

2. I ndoor bl ower (evaporator-fan) notor shall have permanent
| ubricated bearings and i nherent automatic-reset thermal overl oad
protection.

3. Total | y-encl osed condenser-fan notor shall have permanently
| ubricated bearings and i nherent automatic-reset thermal overl oad
protection.

4. I nclude draft motor shall have pernmanently |ubricated, sealed
beari ngs and i nherent automatic reset thermal overl oad protection.

M Roof Cur bs:

1. Formed gal vani zed steel with wood nailer strip and capable of
supporting entire unit weight.

2. Allows for installing and securing ductwork to curb prior to
mounting unit on the curb.
N. I ntergrated Econom zers:

1. Integrated integral -nodul ati ng type capabl e of simultaneous
econom zer and conpressor operation.

2. I ncludes all hardware and controls to provide cooling with outdoor
air.
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D

3. Equi pped with | ow | eakage danpers no to exceed 3% | eakage, at 1"
wg pressure differential (variable sliding econom zer).

4. Capabl e of introducing up to 100% outdoor air in both m ni mum and
full y-open positions.

5. Equi pped with a gravity relief sliding plate danmper (variable
slidi ng econom zer). Danper shall close upon shutoff.

6. Par al | el - bl ade econom zer shall be equipped with a baronetric
relief danmper with up to 45%of relief air.

7. Desi gned to cl ose danper during |oss-of-power situations wth
ener gency power supply (variable sliding econonizer) or spring
return built into notor (parallel blade econom zer).

8. Dry bulb outdoor-air thernostat (variable sliding econom zer) or
ent hal py (parallel-blade econom zer) protection shall be provided
as standard.

CONDENSI NG UNI' T

Fact ory-assenbl ed and wired air coool ed condensing unit. The frane
shal |l be constructed of 14 gauge wel ded gal vani zed steel. Panels and
access doors shall be 14 gauge gal vani zed steel. Unit surface shall be
phosphati zed and finished with Trane Slate Gray air-dry paint. This
paint finish shall exceed ASTM B117 500 hour continuous salt spray
test. The unit coils shall be protected with steel |ouvered panels.

Refrigeration Circuits and Controls

Units to be single or dual circuit. Al necessary controls to run the
unit fans shall be provided. The control panel shall contain fan notor
contractors, termnal point connection for conpressor interlock and
115 volt control power transforner. Standard units shall operate from
40 to 115 F. Al wunits shall be shipped with factory installed liquid
ine service val ves.

Condenser Coils and Fans

Condenser coils shall have configurated copper fins mechanically
bonded to seanl ess copper tubing with integral subcooler. The coils
shal | be underwater burst/leak tested at 450 psi. Direct drive
condenser fan notors shall have permanently | ubricated ball bearings
and thermal overl oad protection.

Low Anbi ent Operation
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2.

Provi de | ow anbient control to allow operation down to O F with
ext ernal danper assenbly for head pressure control

COOLI NG CA L

Provi de renovabl e coils per ARl 410 with access to both sides. Enclose
cooling coils in a individual casing with headers and return bends
exposed outside casing. Cooling coils shall have a drain pan with

pi pi ng connections to renove condensate. Seal coils to casing to
prevent | eakage of air around coils.

ROOF- TOP FURNACES

Provi de packaged, roof nounted heating and makeup air units as

manuf actured by Reznor, Sterling or Mdine. Units shall be designed
for 80%thermal efficiency with gravity-vented gas furnaces, arranged
for roof nmounting on a slab. The units are to be arranged for field
duct connection with horizontal (downturn plenum supply connection at
di scharge and horizontal (and/or botton) inlet connection

The units are to include a centrifugal blower, open drip-proof energy
efficient blower notor, and an adjustable belt drive, filter rack with
2" disposable pleated filters, factory installed. Include all required
controls, danpers and inlets to provide an air control cycle with ful
cabi net insul ation.

Al units shall be equipped for use with natural gas, (120) supply
vol tage, 24-volt control transformer, gravity vent cap, notor
contactor, notor starter, intermttent spark pilot, and a gas control
system

The gas furnace shall contain a heat exchanger of 321 stainless steel
di e-fornmed burners of E-3 (409) stainless steel and an E-3 (409)
stainless steel drip pan

The duct furnace incorporated into the packaged heating and makeup air
units shall be design-certified by the American Gas Associ ati on and
bear the A .G A |abel or approved by the Canadi an Gas Associ ati on and
bear the C.G A | abel.

Al R DI STRI BUTI ON EQUI PMENT

Al grilles, registers and ceiling diffusers and ot her accessory
equi prent shown on the Drawings and "Grille, Register and Diffuser
Schedul e" shall be manufactured by Metal *Aire or approved equal

Any substitutions of the above equi pment whi ch nay be proposed by the
Contractor shall be re-sized to suit his equi pnent by the proposed
manuf acturer and submitted in tabular formlisting all conponents
proposed for each location in the System identifying each as to
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| ocation, design, air quantity passing through the devices, pressure
drop, noise criteria data, velocities of air |eaving the device and

"K' flow factors for each item Manufacturer's data sheets show ng

di mensi ons and recomended nethod of installation for each conponent
nmust al so be incl uded.

LOUVERS

4" deep | ouvers, Metal *Aire, Mdel OAL4, or approved equal

Defl ecti on bl ades shall be spaced on 4" centers having 1/2" high
vertical baffle and an additional |ateral center rain hood. The edges
of | ouver blades shall be fol ded or beaded to exclude driving rain.
Louvers bl ades shall be oriented to m nimze the entrainnent of

rai nwater. Louver bl ades, heads, sills, janbs, braces and mullions
shal | be nade of al um num

Provide 1/2" aluminumbird screen on outside air intake | ouvers and
1/4" al um num i nsect screen on conmbustion air | ouvers.

RECTANGULAR SHEET METAL DUCTWORK

Al'l rectangul ar supply, return, outside air and exhaust ducts, single
| eaf danpers and plenuns shall be fabricated fromprinme grade

gal vani zed steel sheets of lock formquality and shall be constructed
in accordance with appropriate tables of the |atest ASHRAE "@ui de and
Dat a Book" and SMACNA "HVAC Duct Construction Standards" handbook

Transverse Duct Joints shall be nade with The Ductmate System \WWen
using The Ductmate System construction of the duct such as gage,
reinforcing, etc. shall be as indicated in Ductmate’s own Addendum as
provi ded by the manufacturer. The testing in the Addendum was done in
conjunction with the Pittsburgh Testing Laboratory and conforns to the
SMACNA criteria laid down in Section VII First Edition 1985 SMACNA
Standards. The Ductmate System conponents shall be of standard
identifiable catal ogue manufacture as supplied by Ductmate Industries,
Pi tt sburgh, PA 800-245-3188. Wth proper data, an equal may be

subm tted, providing the corners have a downset and corner clips to
insure airtight integrity. Testing nust be done by a nationally
recogni zed testing | aboratory. The standard Ductmate 35 System j oi nt
is the equivalent of a SMACNA "J" connection. The Ductmate 25 System
joint is the equivalent of a SMACNA "F' connection. The installation
of the Ductmate System shall be in accordance with the manufacturer’s
printed Assenbly and Installation Instructions dated Septenber 1986.

Each duct or plenum shall be diagonally cross-broken for rigidity.

Al'l duct bends, fittings, transitions, etc. shall be fabricated in
accordance with Fabrication Standards as shown on the Drawings or in
accordance with | atest SMACNA "HVAC Duct Construction Standards" where
not shown on Draw ngs.
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E.

B.

Support ducts to joists or simlar structural nenbers. Except where
i ndi cated ot herwi se, ducts with a side of 24" or nore shall be
supported on Ductmate trapeze duct hangers consisting of 2" high x 1-

XUWMJ #96- 1215 B/ C

1/2" wide x 18" gauge channel and 3/8" di aneter hanger rods hung from

support brackets bolted to structural nmenbers. See al so Speci al
Fabricati ons as shown on the Drawi ngs. Duct supports shall be eight
(8) feet maxi mum on center.

At all branch ducts, provide nmanually operated danpers of the type and

arrangenent shown on the Drawi ngs, two gages heavier than the duct (i
single leaf type) in which installed, and equi pped with I ocking
guadrants and cl osed end beari ngs.

Si zes shown on Drawi ngs are net inside dinensions. Enlarge duct to
acconmodat e | i ni ng.

Ducts penetrating a fire resistive elenent of a fire rated corridor
wal I, and passing over corridor with no openings into the corridor
shal |l be constructed of a mni num of 26 gauge steel.

ROUND DUCTWORK AND FI TTI NGS

Al 2-10" w.g. round duct through 84" in dianeter shall be United
Sheet Metal spiral |ockseam unseal duct, or approved equal,

manuf actured from gal vani zed steel neeting the ASTM A-527-71 in the
fol |l owi ng gages:

Di anet er Met al Thi ckness
3 - 14" 26 ga.
15 - 26" 24 ga.
27 - 36" 22 ga.

VWhen, due to structural interference or when spiral duct is not
practical, |ongitudinal seam KD pipe may be used. KD pipe shall
be manufactured from gal vani zed steel neeting the ASTM A-527
standard in the foll owi ng gauges:

Di anet er Met al Thi ckness
3 - 8" 26 ga.
9 - 14" 24 ga.

The maxi mum si ze KD pi pe al |l owed under any circunstances is 14"
dianmeter. Longitudinal as well as transverse joints shall be
seal ed in accordance with the requirenents of this section.

f

Al'l round duct shall be new and exclusively obtained for this project.

Each piece shall be in 20" lengths. Ducts shall be cut to length
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2.10

required with joints only at fitting | ocations, except on duct runs
| onger than 20 feet.

Al Spiral duct and fitting connections, 15" dianmeter and | arger shal
be Ductmate Spiral mate round duct connectors. The connector system
shal |l consist of two mating round duct connector flanges roll-formed
from hot di pped gal vani zed steel with an integral sealant and cl osure
ring roll-formed from hot di pped gal vani zed st eel

Fittings shall be United Sheet Metal galvanized fittings in the
foll owi ng gauges:

Di anet er Met al Thi ckness
3 - 14" 22 ga.
15 - 26" 22 ga.
27 - 50" 20 ga.

Al spiral duct fittings nust be manufactured as separated fittings
and shall not be saddle taps, stubs or tap-in fittings tapped into
spiral duct, nor may they be dove-tailed tap-ins into pipe or
fittings. Round duct branch tap-ins into rectangul ar duct plenuns or
mai n ducts shall be a spin-in type

Al'l reducers shall occur after a branch tap occurs on the main portion
of the fitting. Divided-flow fittings shall be used unless shown
ot herwi se on the Draw ngs.

Al joints on ducts and fittings shall be covered and sealed with 4"
wi de, 6 o0z. canvas saturated with Arabol |aggi ng adhesive, or Hardcast
DT tape in conjunction with Hardcast FTA-20, non flanmabl e, non-toxic
adhesi ve, or d enKote duct sealer or other approved mastic type
sealer. Duct tape will not be all owed. Were exposed to weat her,
paint |lagging strips with two coats of silver enanel paint.

At all branch ducts, provide nmanually operated danpers of the type and
arrangenent shown on the Drawi ngs, two gages heavier than the duct (if
single leaf type) in which installed and equi pped with | ocking
guadrants and cl osed end beari ngs.

Ducts penetrating a fire resistive elenent of a fire rated corridor
wal I and passing over corridor with no openings into corridor shall be
constructed of a m ni mum 26 gauge st eel

FLEXI BLE DUCT

Fl exi bl e air ducts shall be Thermaflex M KF, or approved equal, and
shall be so | abel ed or approved. Flexible Duct shall be factory nade
and conposed of: a CPE |liner duct permanently bonded to a coated
spring steel wire helix and supporting a thick fiberglass insulating
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2.11

bl anket. Low perneability outer vapor barrier of fiber glass
reinforced filmlam nate shall conplete the conposite. Product shal
bear UL Cass | Air Duct |abel as tested under UL 181 and required
NFPA 90A as an air duct or connector, and shall neet a R of 5.7.

Fl exi bl e Duct shall be installed in accordance with the installation
instructions of the manufacturer as shown in the |atest publication

Use only the minimumlength required to make the connection. In no
case shall any section of flexible duct exceed 5 feet in I ength.

Use nylon or stainless steel clinch type drawbands to connect flexible
duct to rigid duct.

The nunber of bends shall not exceed a conbined total of 90 degrees.
90 degree bends will not be allowed at diffuser connections.

DUCT SPECI ALTI ES

Danper Regul ators and Bearings: Duro-Dyne "Specline" SR-Series or
approved equal, lever type with matchi ng end bearing. Regul at or set
shal I include rubber gasket between regul ator and duct, spring washer
bet ween core and housi ng, wedge pin, dial indicator and handl e.

Mat chi ng end bearing shall be closed end with rubber gasket.

Model Si ze

148 10" and Under
388 20" and Under
128 21" and Above

Access Panels: Access panels shall be located at all points where
adj ust abl e mechani snms are installed internal to or on the surfaces of
t he ductwork. Were adjustable nechani sns are conceal ed by walls or
ceilings, "Elndor" or approved equal access doors shall be install ed.
Si ze shall be suitable for convenient servicing. Tile Walls: Doors
and Frane: Stainless Steel. Al other areas: recess type to receive
ceiling or wall finish in order to provide "Blind Finish"

Fire Danpers: Fire danpers shall be installed where shown on the
Drawi ngs and/or required, and shall be of a type approved by the U. L.
Laboratories, Inc. and the State of California Fire Marshal. Danpers
shall be installed per manufacturer's instructions. Provide access
door in duct at each fire danper such that danper is easily
accessi bl e.

Vol ure Danpers:

1. In rectangul ar ducts greater than 1.5 sq. ft., provide Pottorff
Model CD42, or equal, factory fabricated opposed bl ade danper, 16
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2.12

2.13

gauge bl ades, and brass bearings. Blade width shall not exceed
si X inches.

2. In rectangular ducts 1.5 sq. ft. and | ess, provide single |eaf
danpers as described in Section 15600, 2.3 (a. and g.).

3. In round ducts 15" in dianeter and | ess, provide shop fabricated
gal vani zed sheet netal plate danmpers. Plate shall be 18 gauge or
shall be two even gauges heavi er than duct; m nimumthickness 22
gauge. Provide stiffening beads at 1/3 points in danmpers lighter
than 18 gauge.

4. In round ducts 16" and greater, provide Pottorff opposed bl ade
danper Mddel CD22R or approved equal

Provi de 20 gauge gal vani zed sheet netal escutcheon plates at all duct
penetrations of finished building surfaces. Install tight against
surface and securely attached to duct. Continue insulation through
openi ngs.

Duct Mbunted Access Doors:

1. In rectangul ar duct provide, DuroDyne Mddel |AD, Ductnmate
"Sandw ch", or equal, insulated, duct nounted access doors wth
Cam Lock operated | atches where shown on drawi ngs or required for
access to duct nmounted equi prent. Door frane shall be 24 gauge
wi th double wall door and 1/2" glass fiber insulation. Size doors
to provi de easy access to equi prment.

2. In round ducts, provide Ductmate - METU round duct access doors,
fully insulated, with attached gasket and springs between inner
and outer door. Access doors shall be as large as practical as
duct size will allow

FLEXI BLE CONNECTI ONS

Provi de fireproof, insulated, non-porous, flexible connections between
fans and ducts or casings and where ducts are of dissimlar netals.

For round ducts, securely fasten flexible connections by zinc coated
steel clinch-type drawbands. Flexible connections shall be DuroDyne
"I'nsul fab” or "lInsulflex" or approved equal

Provi de a duct support next to each flex connector to prevent any
strain on connecti on.

CONDENSATE DRAI'NS AND DRAI' N PANS

Al air conditioning cooling coils shall have a condensate drain pipe,
type "M copper, to drain the condensate as shown on draw ngs.
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2.14

A

DUCT SMOKE DETECTORS:

Al HVAC systens rated at 2000 CFM or greater shall be equipped with a
duct snoke detector to automatically shut off the HVAC systemif snoke
is detected and alarmfire system

The detectors shall be installed in the main supply duct downstream of
any filters.

DAVPER ACTUATOR

Al'l actuators shall be Belinmo or approved equal. Substitutions wll
not be acceptable. Actuator shall be direct coupled over the shaft,
spring return type, unless specified otherw se

KI TCHEN HOOD, EXHAUST AND MAKE- UP SYSTEMS

Type | Hood: Al Type | grease and snoke hoods shall be constructed
of 18 gauge stainl ess steel

Exhaust Fan: Fans shall be listed and approved by UL for restaurant
cooki ng appl i ances.

Exhaust Duct :

1. Exposed duct shall be 18 gauge 304 wel ded stainl ess steel

2. Conceal ed duct shall be 16 gauge wel ded steel or 18 gauge
stainl ess as described above.
Fire Suppression Systens:

1. Al Type | systens shall be equipped with a Ansel R102 or equa
fire suppression system

2. System shal |l be approved by Vandenburg Base Fire Marshall prior to
installation.

Code Requirenents:
1. Al systens shall be installed per UMJ CMC 1994 Ed., Chapter 5,
Part 11, Section 507.

I NSULATI ON

Ceneral: Al insulation and Iining material shall neet requirenents of
flanme spread not to exceed 25 and snoke devel oped not to exceed 50 as
tested by Procedure ASTM E-84, NFPA 255 or U. L. 723 and shall conform
t o NFPA 90A and 90B
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B

Al'l heating and cooling duct and rel ated heating and cool i ng equi pment
i nsul ation shall conformto Sections 4.2.1(J) of Title 24 of the
California Adm nistrati ve Code except to the extent that this

Speci ficati on supersedes the m ni num standards as established by the
Code, in which case this Specification shall take precedent.

Unl ess noted otherwi se, all insulation shall be Fiberglass, or
approved equal material. Application Wrk shall be performed in
accordance with the best accepted practice of the trade and the

manuf acturer's recommendati ons. The performance of all insulation
Work shall be by experienced insulation applicators. |Insulation shal
be installed after the specified tests have been applied to the piping
and duct systens, and the systens have been inspected and approved.

Fi bergl ass trade names and/or nunbers have been used to establish a
standard of quality.

External Duct Insulation: shall be applied to all concealed heating
and cooling, supply and return duct except duct that is internally
lined for acoustical purposes. Insulation on duct shall be Manville
Mcrolite FSK duct insulation, R-Series, 1-1/2" thick, m ninum out of
package R value of 4.8, FSK aluminumfoil reinforced with fiberglass,
scrimlamnated to U. L. rated Kraft, or approved equal. Adhere to
duct surfaces with Foster's 85-62 or approved equal, adhesive applied
in strips of 6" wide on approximately 12" centers. Circunferential
seans shall be butted together and sealed over all joints with 3" wide
pressure sensitive foil vapor barrier tape. Longitudi nal edges shal
be | apped 2" and secured with outward clinching staple 6" on center
then sealed with pressure sensitive foil vapor barrier tape. Duct
wrap shall be installed to allow maxi nrumfull ness at corners (avoid
excessi ve conpression) mnimumthickness at corners shall be 1".

VWhere ducts are over 24" in width, the duct wap shall be additionally
secured to the bottom of the rectangul ar ducts with mechanica
fasteners spaced on 18" centers (Max.) to prevent sagging insulation.

Internal Duct Insulation: Shall be applied to all heating and
cooling supply and return duct and pl enuns on roof or where shown on
Drawi ngs. Manufacturer shall be Manville, or approved equal. Duct
Li ner shall be Linacoustic R 1-1/2" thick with a "R' value of 6.6.
Insul ation shall withstand velocities of up to 5000 FPM and
tenperatures up to 250 degrees F.

Al'l portions of duct receiving Duct Liner shall be conpleted with
transverse joints neatly butted with no gaps or interruptions. The
duct liner shall be adhered to the sheet netal with 100% coverage of
adhesi ve and all exposed | eadi ng edges and transverse joints coated
wi t h adhesi ve. Adhesive shall be a water based product. In addition
this shall be secured with nechanical fasteners which shall conpress
the liner sufficiently in place. The liner shall be cut to assure
over | apped and conpressed | ongitudinal corner joints. Al application
procedures shall conply with the recommendati ons of the Sheet Meta
and Air Conditioning Contractor's National Association's Duct Liner
Application Standard, Second Edition.
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External Duct |nsul ati on Exposed to Wat her: Shall be applied to al
heati ng and cooling supply and return ducts and pl enuns exposed to
weat her if not noted to be internally insulated. Insulation shall be
Knauf Type ASJ, or approved equal, rigid board fiberglass, 3.0 # per
cubic foot mnimmdensity, 1-1/2" mn. Thickness, 6.5 mn. AR@val ue.
The board shall be neatly cut and fitted to the surface with al
joints tightly butted together and agai nst standing seanms. The

i nsul ation shall be secured to the duct w th adhesive and nechani ca
fasteners starting 3" frombutt joints and 18" on center each
direction. Vapor-barrier tape shall be then applied over all joints,
seans, breaks and any penetrations of the insulation vapor barrier
jacket. A weather-barrier mastic conpound reinforced with fabric or
mesh shall be applied as a finish coat. Finish by painting with two
(2) coats of al um num paint.

Ducts: Ducts shall be constructed, installed, sealed and insulated in
accordance with Chapters 4-10 of the 1994 California State Mechani ca
Code, which wholly adopts Chapter 10 of the 1994 Uniform Mechani ca
Code, (UMC). Insulation requirements are shown in Table 10-D of the
UMC. The above paragraph(s) shall supersede if nore stringent.

TEMPERATURE CONTROLS

Al tenmperature controls shall be furnished as indicated in schematic
Drawi ng on Plans including all roomthernostats, relays and all other
necessary conbustion, operating and safety controls.

Al electric wiring, conduit and other electric devices required to
conplete the installation of the tenperature control systens shal
conmply with all requirements as set forth in the Electrical Section of
this Specification.

After conpletion of the installation, the Contractor shall adjust al
thernostats, nmotors and ot her equi pnent provided under this Contract.
He shall place themin conplete operating condition subject to
approval of the Contracting Oficer

The Control System herein specified shall be free fromdefects in

wor kmanshi p and material under normal use and service. |If, within
twel ve (12) nmonths from date of acceptance by the Contracting Oficer
any of the equi pnment herein described is proved to be defective in
wor kmanship or material, it will be adjusted, repaired or replaced
free of charge by the Contractor.

The final connections and supervision of all control wring and
interlock wiring shall be the responsibility of this Contractor

The Contractor shall submit to the Contracting O ficer for approval,
t he requi red nunber of shop drawi ngs of the entire control system
before starti ng Wrk.
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G Upon conpl etion of the Wrrk, the Contractor will provide diagrammtic
| ayouts of the Automatic Control Systens specified herein. Layouts
shall show all control equi pment and the function of each item shal
be i ndi cat ed.

H. The tenperature control systemshall be installed by persons in the
direct enployment of the tenperature controls manufacturer(s)
excl usive contracting representative. The Mechanical Contractor shal
not install the tenperature controls unless preapproved by the
Contracting O ficer.

2.19 REFRI GERANT PI PI NG

A Refri gerant piping shall be flushed clean with nitrogen and the ends
capped prior to installation. Refrigerant piping shall be Type L
copper with wought copper fittings. Use 45% mi ni mum silver brazing
alloy with nelting point higher than 1100 F. for making the joints.

B. Insul ate refrigerant suction line with 3/4" thick Omens-Corning
Fi bergl ass or Armstrong Armafl ex foaned plastic flexible tubing
i nsulation applied with No. 500 adhesive. Slip insulation over open
end of pipe as Wrk progresses. Do not slit insulation. Use multiple
layers and miter insulation to cover joints and all other itens as
required to prevent condensation. Finish with 2 coats of Arnstrong
Armafl ex finish, white in color

2.20 REFRI GERANT PI PI NG ACCESSCRI ES

A Stop val ves shall be Henry Type 622, 500 psi pressure rating brass,
sol dered, packl ess di aphragm gl obe shut-off pattern

B. Sol enoi d val ves shall be Sporlan Type MA14, 450 psi rating, brass
body.

C. Filter dryer shall be Sporlan "Catch-All" with sol dered connecti ons.
PART - 3 EXECUTI ON
3.1 SURFACE CONDI Tl ONS

A Exam ne the areas and conditions under which Wrk of this Section wll
be performed. Correct conditions detrinental to tinmely and proper
conpletion of the Wrk. Do not proceed until unsatisfactory
conditions are corrected.

3.2 COORDI NATI ON
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A

3.4

Coordinate as required with other trades to assure proper and adequate
provision in the Wrk of those trades for interface with the Wrk of
this Section.

PREPARATI ON

Hol es in concrete:

1. Provi de sl eeves, accurately dinmensioned and shaped to permt
passage of itens of this Section.

2. Deliver all such sleeves, with accurate setting draw ngs and
setting information, to the trades providing the surfaces through
whi ch such itenms nmust penetrate, and in a tinely manner to assure
inclusion in the Wrk

Fl ashi ng:

1. VWere items of this Section penetrate the roof, outer walls, or
wat er proofi ng of any kind, provide under this Section all base
flashing and counterflashing required at such penetration.

2. Provi de on each pi pe passing through the roof a 4 pound seanl ess
| ead flashing and counterflashing assenbly.

GENERAL | NSTALLATI ON REQUI REMENTS

Conceal piping, ductwork, and equi pnent in spaces provided unl ess
specifically shown otherwise. |f spaces are inadequate, notify
Contracting Oficer in tine to avoid unnecessary Wrk. Do not cut or
notch structural menbers without specific approval of the Contracting
Oficer.

Fol | ow manufacturer's instructions on itens not specifically covered
in drawi ngs and specifications. Report discrepancies to the
Contracting O ficer for clarification before starting Wrk

EQUI PMENT | NTERFACE

Provide all required shut off valves, unions, and final connections of
piping to the Wrk of this Section.

For electrically operated equi pnent, verify the electrica
characteristics actually available for the Work of this Section and
provi de equi pnent neeting those characteristics.

PAI NT1 NG
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A

Paint inside of all air outlets and connecting plenuns with one coat
of black paint, or provide all such itens factory prepainted.

For roof - mount ed equi prent, provide factory prefinish on all exposed
surf aces.

Touch-up scratches and abrasions to be invisible to the unai ded eye
froma distance of 5 feet.

| NSTALLATI ON OF DUCTWORK

Al'l ductwork shall be delivered to the Project site with all surfaces
clean and free of loose dirt and rust. Special care shall be

exerci sed by the Contractor to store the duct in a clean area to
prevent the accumulation of dirt prior to installation. Fabricated or
partially fabricated duct sections shall not be stored in open fields
or on dirt areas surrounding the construction site. Paved areas may
be used, if avail able, provided adequate protection is provided to
prevent the accumul ation of dirt on duct surfaces. |If possible, the
Contractor should arrange to deliver duct to the project site and
store on the floor of the area in which it is to be installed.

Before installation of ductwork, the Contractor shall inspect each
section of duct and wipe all internal surfaces clean. At the end of
each Work period, or when ends of duct are left installed for future
ext ensi on, the open ends shall be tightly closed off with a plastic
sheet and taped securely to the open end of the duct.

Construct and install all sheet netal in accordance with | atest SMACNA
recomrendations. Provide variations in duct size and additional duct
fittings as required and approved by the Contracting O ficer at no
extra cost to the owner

The throat radius of all bends shall be 1-1/2 tinmes the width of the
duct. Provide turning vanes in any mtered turn greater than 45
degr ees.

Transition sl opes shall be no I ess than one to five where space
permts.

Abrupt offsets in the duct systemgreater than 30 degrees will not be
al | oned.

TEMPERATURE CONTROL | NSTALLATI ON

Install wiring and tubing parallel to walls and floors and securely
clipped to structure or mechani cal system conmponents. Goup parallel
runs for neat appearance.
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B. Install roomthernostats and other control devices at 48 inches above
finished floor unless a | ower nmounting height is required for access
by handi capped.

C. Upon conpletion of the installation calibrate all equi prent and adj ust
controls for proper operation.

3.9 REFRI GERANT SYSTEM CHARG NG PROCEDURE

A Pressurize the systemwith refrigerant and hold for 24 hours with no
drop in pressure; test joints and equi pnent for evidence of |eaks
after satisfactory pressure test.

B. Provide 1/2" angle type charging and purging val ves adj acent to high
and | ow side of the condensing unit to acconplish the procedure
descri bed hereinafter. Connect the vacuum punp to both the high and
| ow side of the system Do Wrk when anbient air tenperature is above
60 degrees F during the evacuation process.

C. Qperate the vacuum punp until the systemis evacuated to 2.5 mm Hg
absolute. Break the systemvacuumw th nitrogen or refrigerant.

D. After the system has been evacuated to 2.5 mm Hg absolute, close the
vacuum punp suction val ve and stop the punp.

E. Charge systemto required capacity with specified refrigerant.
3.10 SHOP DRAW NGS

A The Contractor shall prepare shop drawi ngs covering all duct systens,
equi prent and Mechani cal Room pi pi ng systens. The draw ngs shall be
prepared in 3/8" scale and shall be subnmitted to the Contracting
O ficer for approval prior to any fabrication. In preparing the shop
drawi ngs, the Contractor shall coordinate the location of all duct,
pi pi ng and equi prent with the Work of other trades.

3.11 MECHANI CAL SYSTEM START- UP RESPONSI BI LI TY

A Start up all Mechani cal Systens, and perform any such Wrk as may be
required to adjust the systens to neet the requirements of the
Contract Documents. Al air distribution balancing shall be perforned
in accordance with Article "MECHANI CAL SYSTEMS BALANCI NG'

B. Install new clean specified filters in all equi pment containi ng
filters inmmedi ately prior to owner occupancy. Contractor to bear al
costs for this work.

3.12 MECHANI CAL SYSTEMS BALANCI NG
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A

Al testing and air bal ancing shall be perfornmed by an independent
bal anci ng conpany certified by Associated Air Bal ance Council (AABQC)
or National Environnmental Bal ancing Bureau (NEBB). Testing and

bal anci ng shall be performed by a conpany ot her than the nechani ca
systeminstallers/contractor. The nane of the firmthat the
Contractor proposes to engage to performthis Wrk of bal ancing the
system shall be submitted to the Contracting O ficer for approval
prior to comenci ng the Work

Conduct tests in presence of Contracting Oficer, if requested.

After all Systems have been tested as outlined, all air and water flow
rates shall be bal anced, and all control devices adjusted. Balance
and testing shall not begin until systenms have been conpleted and are
in full working order. Upon conpletion of the bal anci ng operati on and
prior to final acceptance of the systens, the bal ancing firm shal
submt a report, with six (6) copies, certifying to the proper
performance of the system for approval by the Mechanical Engineer

1. The followi ng information shall be included in the Air Side
Report:

a. Fan speeds.

b. Mot or current readings and vol tage readi ngs.

C. Air quantities in CFM at supply, return, exhaust term nals,
and outside air intakes, both at design value and actua
nmeasured val ue. Test and adjust each terminal to within +10%
of design requirenents.

d. Air velocities in FPM at supply, return and exhaust term nals
at design value and actual neasured val ue.

e. Positive static pressure, negative and total pressures and
total air quantities for each fan system

f. Equi prent nanepl at e dat a.

END OF SECTI ON
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SECTI ON 15700

DDC CONTROLS
PART - 1 GENERAL
1.1 DESCRI PTI O\:
A The intent of this docunent is to describe a DDC Control systemt hat

is conplete in every respect without further cost to the Oaner.

Anyt hi ng not shown on the drawi ngs or indicated in the specifications,
and required for conplete operating systens, shall be included as part
of this Work. This will also include all connections to new services.

B. Al parts of the plans and specifications fully apply when applicable
to work of this Division. No attenpt has been made to divide the work
between the various trades or subcontractors.

1.2 CONTROL CONTRACTOR QUALI FI CATI ONS:

A The Contractor doing this work nmust approved by the Contracting

Oficer.
1.3 CODES, STANDARDS, ORDI NANCES AND REGULATI ONS:
A All work and materials shall be in full accordance with the | atest

rul es and regul ati ons of applicable codes as anended and adopted by
any governmental agency which has jurisdiction over this work. Nothing
in these Plans or Specifications is to be construed to permt work not
conform ng to these codes. Should the Plans or Specifications call for
mat eri al, nethods, or construction of a higher quality or standard
than required by the above rules, the higher quality shall govern

B. VWhen not contradicting the above, the manufacturers' reconmendations
along with applicable parts of the foll owi ng docunents shall be the
basis for quality and technique of installation.

1. Title 24, California Adm nistrative Code, all parts.

2. Appl i cabl e publications of the National Fire Protection
Associ ation (NFPA), including the National Electrical Code (NEC).

3. Appl i cabl e publications of the American Society of Heating,
Refrigerating and Air Conditioning Engi neers, Inc. (ASHRAE).

1.4 CARE AND CONTI NUATI ON OF SERVI CES:

A The Contractor will be held responsible for the care and preservation
of the building. Any part of it damaged or disturbed because of his
wor k, shall be repaired, replaced or cleaned as required.
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A

7

SAFETY PRECAUTI ONS:

In accordance with generally accepted construction practices, the
Contractor shall be solely and conpletely responsible for conditions
of the job site, including safety of all persons and property during
performance of the work. This requirenment will apply continuously and
not be limted to normal working hours.

The duty of the Engineer or Project |Inspector to conduct construction
review of the Contractor's performance is not intended to include

revi ew of the adequacy of the Contractor's safety measures, in, on, or
near the construction site.

SI TE CONDI TI ONS AND LOCATI ONS:

The Contractor shall visit the site of the proposed work and
famliarize hinself with all the site conditions. No subsequent

al  owances will be made because of negligence in conplying with the
above, or alleged inability to understand the requirenents.

The general |ocation and arrangenent of system hardware is shown on
the drawings and all installations shall be made in accordance.
Information on the drawings relative to existing services is

approxi mate only. Mnor deviations required to conformto actua

| ocations shall be nade wi thout additional cost to Owmer. The
Contractor shall, as work progresses, verify the dinensions of the
spaces available for the installation of the work and he shall assune
full responsibility for the proper |ocations of each portion thereof.

The worki ng drawi ngs are generally di agrammatic and the | ocations

i ndi cated may be approximate only. They do not show every offset,
bend, or elbow required for installation in the space provided. The
Contractor, therefore, shall install all equi pnment, conduit runs and
the like as follows:

1. Adhere to the |l ocation indicated as near as possible.

2. Mai ntai n anpl e head room and access in all passageways, clearance
around all equi prent and under conduit runs for unrestricted
passage and for easy servicing of all apparatus, equipnent,
devices and the |ike.

SUBM TTALS:

Ceneral: Al submittals will be reviewed by the Contracting Oficer.
Unacceptable submittals will be returned for corrections. Unti
acceptable submittals are received progress paynents for related work
wi Il be withheld.
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1.

B.

Control Submittal: Wthin 30 cal endar days after award of the
contract, and before any materials of this Section are delivered to
the job site, subnmit:

1. Conpl ete materials and equi pnment [ist w th nmanufacturers'
l[iterature on all itens proposed to be furnished and installed
under this Section.

2. Product data submittals nmust be conplete and in a single bound
docunent for all itens supplied in this Division. Each docunent
shal |l be bound with an i ndex and marked wi th the equi pment
identification as specified in the Plans and Specifications. The
Mechani cal Engi neer reserves the right to refuse to review parti al
or inproperly prepared submttals.

3. Provi de conplete control shop draw ng including equi prent, control
devi ces, point to point connections with term nal nunbers, and any
details necessary for a conplete control draw ng.

4. Li st of nane plates to be engraved, show ng each nane plate
wor di ng and | ocati on.

Record Docunents:

1. During progress of the work, maintain an accurate record of all
changes made in the systens fromthose shown on the draw ngs,
specifications and subnmittals.

2. Revi se Shop Draw ngs and provide on reproduci bl e nedia and i n DXF
format conpatible with M5 DOS operating systens.

Owner's Manual :  Upon conpletion of the work, a conplete bound book
containing the following information shall be submitted to the
Mechani cal Engi neer (a m ni num of six (6) copies required:

1. Conpl ete catal og and performance data on all control devices,
i ncluding all docunents included in subnmittals.

2. Conpl et e manufacturers' operating and nmai ntenance instructions on
all control devices.

3. Conplete wiring and control diagranms for all equipnent and
systens, including list of materials, description of operation and
system fl ow di agr ans.

4. Manuf acturers' warranty certificates on all equipnent.

5. Contractor's guarantee letter.

OPERATI ON:
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A The Omner may require operation of parts or all of the installation
for beneficial occupancy prior to final acceptance.

B. Cost of utilities for such operation shall be paid by the Ower. Said
operation shall not be construed as acceptance of the work.

1.9 GUARANTEE

A The Contractor shall guarantee in witing all work performed under
this contract for a period of one year fromthe date of substanti al
conpl eti on.

B. VWhen notified of a system failure relating to the work perfornmed
under this contract, the contractor will be responsible for all
i nvestigation, diagnoses, repair, revision or replacenment necessary
to correct the condition. The above fully applies to owner
furni shed equi pment or conponents installed as part of this work.
The contractor will be given a procedure to obtain parts for Owner
furni shed equi prent w t hout cost to the contractor

PART - 2 PRCDUCTS

2.1 MATERI ALS & EQUI PMVENT:

A Al materials and equipnent installed shall be new, full weight and
of the best quality. The same brand or nanufacturer shall be used
for each specific application of equipment.

B. Al equipment and materials shall be the capacity and types shown
on the draw ngs, and shall be the listed manufacturer and node
numnber .

C. Al'l hangers, brackets, clanps, etc., shall be manufactured for and
be the type and strength suitable for each use.

PART - 3 EXECUTI ON
3.1 PREPARATI ONS:

A Prior to Installation: Inspect the installed work executed under other
Sections which affect the installation of the controls. Report
unacceptabl e conditions to Engineer. Do not begin work unti
unaccept abl e conditi ons have been corrected. Installation of the
controls shall constitute acceptance of existing conditions.

B. Coordi nation: Coordinate work with work specified under other
Sections to ensure proper and adequate interface of work. Equi pnent
and systens drawi ngs are generally diagrammati c unl ess di mensions are
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3.4

i ndi cated. Draw ngs and details shall be checked for interference’s
with structural and other conditions prior to performng work.

The Contractor shall be responsible for safety and good condition of
his materials and equi pnent until final acceptance by the Owmer. He
shall erect and maintain suitable barriers, protective devices, lights
and warni ng si gns where required.

I NSTALLATI ON:

Cener al

1. VWhen applicable installation procedures are shown or specified in
ot her sections, those procedures shall be foll owed.

2. Provide all foundations, supports and hangers, etc., as required
to install the equi pment as specified or shown on the draw ngs.
Al'l equi prent shall be supported, braced and cross-braced in such
a manner as to prevent sway and/or |ateral novement up to 30% of
the gravity force

3. Sealing: Werever any part of the control systemhas to pierce
t he roofing, openings through the roof shall be flashed absolutely
watertight. Pipes through exterior basement walls shall be
caul ked watertight with oakum and hot tar

4. Arrange and support piping and equi prent so that vibration is at a
mnimumand is not transmitted to or through building structure.

W RI NG AND CONDUI T:

Control wiring shall be in electrical conduit. If conduit is subject
to physical danage use rigid conduit. If wiring is in a concealed air
pl enum use plenumrated el ectrical conduit.

CONTROL PANELS AND DEVI CE LOCATI ONS:

Al controllers, relays, switches, etc., for equipnent |ocated within
equi prent roons shall be nounted in enclosed control panels wth

hi nged | ocki ng doors. Electric indicating devices shall be nounted on
the face of the control panel door. Al control devices equi prment

| ocated i n exposed areas subject to outside weather conditions shal
be mounted i nsi de weat her proof encl osures.

Location of each panel is to be convenient for adjustnment and service.
Submit locations of all panels to the engineer with shop draw ngs.

| DENTI FI CATI ON:
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A The | abel wording shall match that used on the draw ngs and provide
clearly readable printed | abels for each control conponent inside a
panel . \Wen applicable, additional identification needed shall be

docunented on the Shop Draw ngs.

B. Engraved namepl ates shall be provided on the face of each panel and
beneat h each actuator and control device not in a panel describing its
use.

C. Al electrical devices within the panel shall be wired to a term nal
strip within the panel. An "electric termnal"” nunbering system shal

be applied to all termnals with aforenmenti oned nunbers matchi ng
term nal s shown on Shop Draw ngs.

3.6 CLCSI NG I N OF UNI NSPECTED WORK:
A Ceneral : Do not allow or cause any of the Wrk of this Section to be
covered up or enclosed until it has been inspected, tested, and

approved by the Mechani cal Engineer and by all other authorities
havi ng jurisdiction.

B. Uncovering: Should any of the Wirk of this Section be covered up or
encl osed before it has been conpletely inspected, tested, or approved,
do all things necessary to uncover all such work. After the Wrk has
been conpletely inspected, tested, and approved, provide all materials
and | abor necessary and make all repairs necessary to restore the Wrk
toits original and proper condition at no additional cost to the
Owner .

3.7 PROGRAMM NG

A The Direct Digital Control (DDC) operational programw ||l be provided
by the Control Systens Contractor. The Contractor shall provide any
testing programhe feels necessary to fully test the operation of the
various conponents.

3.8 COW SSI ONI NG THE SYSTEM

A The conmi ssioning period starts when the follow ng conditions are net:

1. The DDC system and all involved HVAC equi pnent have been
installed, connected to the DDC system and ready to operate.

2. A comm ssi oni ng neeting has been conducted with representative of
contractors invol ved building occupants, General Contractor
Mechani cal Contractor, and the Control System Contractor.

3. Consensus i s reached, by the representatives at the above
referenced nmeeting, that it is appropriate for the comm ssioning
process to start. The operational programis |oaded into the DDC
system by the Control Systens Contractor
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B

During the conmi ssioning period, the Control System Contractor wl|
mai ntain a conm ssioning file of the printed reports fromthe buil ding
and daily faxed copies of these reports to the Mechani cal Contractor

During the conm ssioning period the air conditioning units shall have
new filters installed. The static pressure across the fan shall be
accurately nmeasured and docunented. Using plywood or other suitable
material the filter bank shall be restricted to reduce the flowto the
m ni mum fl ow specified by the Mechani cal Engineer. The static
pressure across the fan shall be neasured and docunented again. The
"new, clean filters" and the "restricted filter" static pressures
shall be provided to the DDC system programer so the pressures can be
i ncluded in the DDC system program

The conmi ssioning process will be conpleted and the warranty period
shall start when the follow ng conditions are net.

1. Al training to be provided as part of the project has been
conpl et ed.

2. No "alarm or "condition reports” are being generated by the DDC
system for seven (7) cal endar days (168 hours) due to inconplete
or inaccurate installation, program or progranm ng.

3. Al'l adjustnents and "fine tuning" of the system have been
conpl et ed.

4. The system has been accepted by the CGeneral Contractor and
Bui | di ng Owmners and approved by the Mechani cal Engi neer

END OF SECTI ON
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